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(54) Printer

(57) A printer comprising a main unit (103), a cover
(105), a first print head (104) provided in the cover (105),
a second print head (102) provided in the main unit (103),
and a hinge mechanism (106). The cover (105) can rotate

around the hinge mechanism (106), between a first state
(P1) and a second state (P2) in which the cover (105) is
opened and closed, respectively, with respect to the main
unit (103). The first print head (104) and the second print
head (102) can rotate along the locus of the cover (105).
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Description

[0001] The present invention relates to a printer that
can print data on both sides of a paper.
[0002] As disclosed in, for example, Jpn. Pat. Appln.
KOKAI Publication No. 11-286147, double-side printing
mechanisms that can print data on both sides of a paper
at the same time are known. Of these mechanisms, one
that uses thermal head to print data on both sides of a
thermal paper is known in particular. In this double-side
printing mechanism, a first printing unit having a first ther-
mal head and a first platen roller and a second printing
unit having a second thermal head and a second platen
roller are arranged symmetrical with respect to the paper-
feeding path.
[0003] In this double-side printing mechanism, the first
thermal head prints data on a thermal paper and then
the second thermal head prints data on the thermal pa-
per, thereby printing data on both sides of the thermal
paper.
[0004] The configuration of the double-side printing
mechanism described above can be applied to a thermal
printer having a cover that can be opened and closed.
The main unit of this thermal printer incorporates, for ex-
ample, only the first platen roller and the second thermal
head. The first thermal head and the second platen roller
are arranged in the cover.
[0005] In order to ensure a predetermined pressure,
the thermal printer is so configured that the first thermal
head and the second thermal head are pushed onto the
platen rollers by compression springs. Further, the ther-
mal printer is so designed that the first thermal head and
the second thermal head are rotated by predetermined
strokes.
[0006] In the thermal printer so configured as de-
scribed above, the cover may be closed while the first
thermal head and the second thermal head remain dis-
placed by the predetermined strokes. In this case, the
first thermal head and the second thermal head may in-
terfere with any other components, possibly damaging
the components.
[0007] Of single-sided thermal papers, one is known
on which timing marks such as black dots are printed,
indicating the position where the paper should be cut.
The timing marks are printed beforehand on the reverse
side (i.e., the side that has no thermosensible layers).
The conventional double-side thermal printer cannot uti-
lize the timing marks when this single-sided thermal pa-
per is used. The conventional double-side thermal printer
should therefore be improved to enhance its versatility.
[0008] U.S. Patent No. 6,784,906 discloses a printer
of this type. In this printer, the first printing unit and the
second printing unit are provided in the paper-feeding
path, positioned downstream and upstream, respective-
ly, with respect to the direction in which a paper is being
transported, and print data on both sides of a paper at
the same time while the paper.
[0009] The first printing unit comprises a first thermal

head, i.e., print head, and a first platen roller that is op-
posed to the first thermal head across the paper-feeding
path and is configured to transport a paper. The second
unit comprises a second thermal head, i.e., print head,
and a second platen roller that is opposed to the second
thermal head across the paper-feeding path and is con-
figured to transport the paper.
[0010] The printer starts printing data on a paper when
the paper is wrapped is stretched between the first and
second printing units. Since the positions where the first
and second printing units start printing, respectively, are
deviated from each other. Inevitably, the second printing
unit cannot print data on that region of the paper which
lies between its printing-start position and the printing-
start position of the first printing unit.
[0011] Here arises a problem. The first and second
printing units have a platen roller each. Therefore, the
distance between the printing-start position of the first
printing unit and that of the second printing unit cannot
be shorter than the diameter of the platen rollers. A region
of the paper, which cannot be printed by the second print-
ing unit, is inevitably large. (Hereinafter, this region will
be referred to as "unprintable region.") That is, a large
part of the thermal paper is wasted.
[0012] If the diameter of the platen roller of the second
printing unit is reduced, the distance between the print-
ing-start position of the first printing unit and that of the
second printing unit can be indeed decreased. In this
case, however, the nip between the platen roller and ther-
mal head of each printing unit cannot be wide enough to
accomplish high-quality printing.
[0013] An object of the present invention is to provide
a printer in which the printer heads are prevented from
interfering with any other components when the cover is
closed.
[0014] Another object of the present invention is to pro-
vide a thermal printer that can use not only double-sided
thermal papers and single-sided thermal papers, but also
thermal papers having timing marks.
[0015] A still another object of the present invention is
to provide a printer in which the distance between the
printing-start position of the first printing unit and that of
the second printing unit can be reduced, without impair-
ing the printing performance of the second printing unit.
[0016] To achieve these objects, a printer according
to an aspect of the invention comprises: a main unit which
is configured to hold a rolled paper; a cover which covers
the main unit; a hinge mechanism which is located be-
tween the main unit and the cover and which supports
the cover, allowing the cover to rotate between a first
state in which the cover is opened with respect to the
main unit and the rolled paper is therefore able to be set
in and removed from the main unit, and a second state
in which the cover is closed with respect to the main unit;
a first print head which is provided in the cover to print
data on a first side of the rolled paper; and a second print
head which is provided in the main unit to print data on
a second side of the rolled paper. The first print head and
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the second print head are able to rotate along a rotation
locus of the cover.
[0017] To attain the objects described above, a thermal
printer according another aspect of this invention is de-
signed to print data on a thermal paper having a thermo-
sensible layer on at least one side. This printer compris-
es: a first thermal head which is arranged to contact the
one side of the thermal paper and to print data on the
one side of the thermal paper; a first platen roller which
is opposed to the first thermal head across the thermal
paper; a cutter mechanism which is arranged down-
stream with respect to the first thermal head, in a direction
of feeding the thermal paper, and which is configured to
cut the thermal paper; a second thermal head which is
arranged upstream with respect to the first thermal head,
in the direction of feeding the thermal paper, to contact
the another side of the thermal paper; a second platen
roller which is opposed to the second thermal head
across the thermal paper; a motor; a drive-force trans-
mitting mechanism which is configured to transmit rota-
tion of the motor to the first platen roller and the second
platen roller; a first paper sensor which is arranged up-
stream with respect to the second thermal head, in the
direction of feeding the thermal paper and which is con-
figured to detect the thermal paper; and a second paper
sensor which is arranged between the first thermal head
and the second thermal head and which is configured to
detect a distal end of the thermal paper and to read op-
tically marks printed on the thermal paper.
[0018] To achieve the objects described above, a print-
er according to still another aspect of this invention has
a first print head and a first platen that are opposed to a
second print head and a second platen, respectively,
across a paper-feeding path. Data is printed on both sides
of a paper at the same time. In this printer, the first platen
is a platen roller which rotates to feed the paper, and the
second platen is fixed in place, has an arced surface
opposed to the second print head and having a radius of
curvature almost equal to a radius of curvature of the first
platen, and has a width as measured in the direction of
feeding the paper, which is smaller than a diameter of
the first platen.
[0019] In the present invention, the first print head and
the second print head can rotate along the locus of the
cover. The first print head and the second print head can
therefore be prevented from interfering with the any other
components provided in the main unit when the cover is
opened or closed.
[0020] Further, in this invention, the second paper sen-
sor can detect the distal end of the thermal paper and
can timing marks such as black dots. The timing marks
may be beforehand printed on a single-sided thermal pa-
per. They may be printed a double-sided thermal paper,
by using the second thermal head. The thermal printer
according to this invention can use both a double-sided
thermal paper and a single-sided thermal paper. In ad-
dition, the thermal printer can use thermal papers having
timing marks. Thus, the thermal print has high versatility

[0021] Moreover, the present invention can reduce the
unprintable region of a paper, without impairing the print-
ing performance, and can therefore avoid wasting of pa-
per.
[0022] The invention can be more fully understood
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a side view of a thermal printer according
to a first embodiment, schematically showing the
second state in which the cover is closed;
FIG. 2 is a side view of the thermal printer of FIG. 1,
schematically showing the first state in which the
cover is opened;
FIG. 3 is a sectional view of the thermal printer ac-
cording to a second embodiment, showing the sec-
ond state in which the cover is closed;
FIG. 4 is a sectional view of the thermal printer of
FIG. 3, showing the first state in which the cover is
opened;
FIG. 5 is a magnified sectional view of the thermal
printer of FIG. 3, showing the major components of
the thermal printer;
FIG. 6 is a sectional view of the thermal printer of
FIG. 5, illustrating how the first thermal head is
moved;
FIG. 7 is a sectional view of the thermal printer of
FIG. 5, illustrating how the second thermal head is
moved;
FIG. 8 is a side view of a thermal printer according
to a third embodiment, schematically showing the
internal structure of the thermal printer;
FIG. 9 is a sectional view of a double-sided thermal
paper;
FIG. 10 is a perspective view showing a part of a
thermal paper having timing marks;
FIG. 11 is a schematic diagram showing a printer
that is a fourth embodiment of the present invention;
FIG. 12 is a diagram showing a paper, explaining
how data is printed on one side by the printer of FIG.
11;
FIG. 13 is a diagram the paper, explaining how data
is printed on the other side by the printer of FIG. 11;
and
FIG. 14 is a schematic diagram showing a printer
that is a fifth embodiment of the present invention.

[0023] Embodiments of the present invention will be
described in detail, with reference to the accompanying
drawings. Here, the embodiments are mechanisms,
each using thermal heads.
[0024] A printer according to the first embodiment will
be described, with reference to FIG. 1 and 2. As FIG. 1
shows, the thermal printer 101, which is one type of a
printer, comprises a main unit 103, a cover 105, a hinge
mechanism 106, and a paper-ejecting unit 107. The main
unit 103 has a second thermal head 102 that is a print
head. The cover 105 has a first thermal head 104, i.e.,
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print head, and covers the main unit 103. The hinge
mechanism 106 is positioned between the main unit 103
and the cover 105. The paper-ejecting unit 107 is op-
posed to the hinge mechanism 106 and located between
the main unit 103 and the cover 105. The hinge mecha-
nism 106 supports the cover 105, allowing the same to
rotate. That is, the cover 105 can be rotated between a
first state P1 and a second state P2, in which it is opened
and closed, respectively, with respect to the main unit
103.
[0025] The thermal printer 101 further comprises a
second printing unit 122, and a first printing unit 123 ar-
ranged between the second printing unit 122 and the
thermal paper supplying unit 121.
[0026] The first printing unit 123 has the first thermal
head 104, a first platen roller 112, and a first harness
132. The first thermal head 104 is arranged to print data
on the first side 108A of the rolled paper 108 being fed
through a paper-feeding path 125. The first platen roller
112 is opposed to the first thermal head 104 across the
paper-feeding path 125. The first harness 132 is secured
to the first thermal head 104. The first thermal head 104
is arranged such that the first harness 132 projects away
from the paper-feeding path 125.
[0027] The second printing unit 122 has the second
thermal head 102, a second platen 114, and a second
harness 131. The second thermal head 102 is arranged
to print data on the second side 108B of the rolled paper
108 being fed through a paper-feeding path 125. The
second platen roller 114 is opposed to the second thermal
head 102 across the paper-feeding path 125. The second
harness 131 is secured to the second thermal head 102.
The second thermal head 102 is arranged such that the
second harness 131 projects away from the paper-feed-
ing path 125.
[0028] The paper-ejecting unit 107 has an ejection port
that is provided between the main unit 103 and the cover
105. The paper-ejecting unit 107 can ejects outside a
part of the rolled paper 108, which has been printed by
the first thermal head 104 and the second thermal head
102.
[0029] As shown in FIGS. 1 and 2, the main unit 103
comprises a housing 111, the second thermal head 102,
the first platen roller 112, a part of a cutter mechanism
113. The housing 111 contains the rolled paper 108. The
second thermal head 102 is designed to print data on the
rolled paper 108. The first platen roller 112 is provided
in the main unit 103, is opposed to the first thermal head
104 provided in the cover 105 and can be rotated. The
part of a cutter mechanism 113 is located downstream
with respect to the first platen roller 112. The rolled paper
108 is a so-called double-sided thermal paper. The rolled
paper 108 has a first side 108A and a second side 108B
that is opposite to the first side 108A. The rolled paper
108 is contained in the thermal paper supplying unit 121,
i.e., a recess provided in the housing 111. The rolled
paper 108 can be rotated in the supplying unit 121. The
second thermal head 102 can print data on the second

side 108B of the rolled paper 108.
[0030] The supplying unit 121 has a holding section
124 and a feed mechanism 126. The holding unit 124
holds a paper roll 108C. The feed mechanism 126 is con-
figured to feed the rolled paper 108 from the paper roll
108C along the paper-feeding path 125 and has a damp-
er 127. The damper 127 has the function of applying a
predetermined tension on the rolled paper 108.
[0031] The first platen roller 112 is supported at both
ends by, for example, the housing 111 and can be rotat-
ed. The second thermal head 102 is arranged down-
stream with respect to the first platen roller 112, in the
direction of feeding the rolled paper 108. The main unit
103 further comprises a drive section 109 that achieves
the feeding of the rolled paper 108. The drive section 109
has a stepping motor 109A and a plurality of reduction
gears. The stepping motor 109A generates a rotational
force. The reduction gears transmit the rotational force
to some of the components of the thermal printer 101.
The reduction gears are not shown.
[0032] The main unit 103 includes a first main unit half
103A and a second main unit half 103B. The hinge mech-
anism 106 is secured to the first main unit half 103A. The
paper-ejecting unit 107 is secured to the second main
unit half 103B and located remote from the first main unit
half 103A. The second thermal head 102 is arranged in
the second 103B of the main unit 103. The rolled paper
108 is contained in the first main unit half 103A of the
main body 103. The rolled paper 108 has the paper roll
108C and an end part 108D fed from the paper roll 108C.
That is, the rolled paper 108 is attached to the main unit
103, with the end part 108D fed from the paper roll 108C.
The end part 108D overlaps, in part, the paper-ejecting
unit 107.
[0033] The cover 105 comprises an upper frame (not
shown), the first thermal head 104, the second platen
roller 114, and a part of the cutter mechanism 113. The
first thermal head 104 is provided to print data on the first
side 108A of the rolled paper 108. The upper frame holds
the second platen roller 114 in such a manner that the
platen roller 114 corresponds in position to the second
thermal head 102, and allows the roller 114 to rotate. The
upper frame is fastened, at one end, to the hinge mech-
anism 106. The first thermal head 104 is fastened to the
upper frame. The first thermal head 104 is located up-
stream with respect to the second platen roller 114, in
the direction of feeding the rolled paper 108.
[0034] As FIG. 1 shows, the cover 105 includes a first
cover half 105A and a second cover half 105B. The hinge
mechanism 106 is secured to the half 105A. The paper-
ejecting unit 107 is secured to the other half 105B and
located remote from the half 105A. The first thermal head
104 is arranged in the other half 105B.
[0035] As FIG. 1 shows, too, the first thermal head 104
has a first thermal-head main unit 104A, a first shaft 104B,
and a first spring 104C. The first shaft 104B supports the
first thermal-head main unit 104A, allowing the same to
rotate. The first spring 104C is arranged between the first
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thermal-head main unit 104A and the upper frame. The
first shaft 104B is provided on the upper frame. The first
spring 104C is arranged and compressed between the
first thermal-head main unit 104A and a spring seat 117.
The first spring 104C pushes the first thermal-head main
unit 104A to the first platen roller 112 at a predetermined
pressure. Thus, the rolled paper 108 is clamped between
the first thermal-head main unit 104A and the first platen
roller 112.
[0036] The second thermal head 102 has a second
thermal-head main unit 102A, a second shaft 102B, and
a second spring 102C. The second shaft 102B supports
the second thermal-head main unit 102A, allowing the
same to rotate. The second spring 102C is arranged be-
tween the second thermal-head main unit 102A and a
spring seat 116. The second shaft 102B is provided on
the housing 111. The second spring 102C is arranged
and compressed between the second thermal-head main
unit 102A and the spring seat 116. The second spring
102C pushes the second thermal-head main unit 102A
to the second platen roller 114 at a predetermined pres-
sure. Thus, the rolled paper 108 is clamped between the
second thermal-head main unit 102A and the second
platen roller 114.
[0037] How the thermal printer 101 operates to print
data will be explained, with reference to FIG. 1. When
the stepping motor 109A drives the reduction gears, the
first platen roller 112, second platen roller 114 and feed
mechanism 126 are rotated. As the rollers 112 and 114
and the mechanism 126 are rotated, the rolled paper 108
is fed toward the paper-ejecting unit 107 in the paper-
feeding direction. Thus, the feed mechanism 126 feeds
the rolled paper 108 from the holding unit 124 along the
paper-feeding path 125. The rolled paper 108, thus fed
by the feed mechanism 126 is clamped by the first ther-
mal head 104 and the first platen roller 112. At the same
time, the first thermal head 104 prints data on the first
side 108A of the rolled paper 108 in accordance a signal
input through the first harness 132.
[0038] The rolled paper 108 is then fed from the first
printing unit 123 to the second printing unit 122 and
clamped between the second thermal head 102 and the
second platen roller 114. The second thermal head 102
of the second printing unit 122 heats the second thermal
head 102 in accordance with a signal input through the
second harness 131. Thus, the second thermal head 102
prints data on the second side 108B of the rolled paper
108. Finally, the cutter mechanism 113 cuts the rolled
paper 108, forming a paper having a predetermined
length. The thermal printer 101 thus completes the print-
ing.
[0039] If the distance between the first printing unit 123
and the second printing unit 122 is long, the unprintable
region of the paper 108 will expands. Conversely, if this
distance is short, the second harness 131 and the first
platen roller 112 will more likely interfere with each other.
In the thermal printer 101, the first thermal head 104 and
the second thermal head 102 are incline at an angle to

the paper-feeding path 125. The second harness 131 is
therefore shifted to the left in FIG. 1 and the first platen
roller 112 is shifted to the right in FIG. 1, in the direction
the feeding path 125 extends. As a result, the distance
between the second thermal head 102 and the first platen
roller 112 can be shortened.
[0040] The distance between the first printing unit 123
and the second printing unit 122 can thus be shortened.
Therefore, the unprintable region can be minimized.
Since the unprintable region is narrowed, the distance
the unprintable region is fed decreases. This helps to
raise the printing speed.
[0041] According to the present invention, the first plat-
en roller 112 and the second harness 131 can be pre-
vented from interfering with each other even if the dis-
tance between the two thermal heads is shortened in
order to minimize the unprintable region.
[0042] How the first thermal head 104 and the second
thermal head 102 operate when the cover 105 is opened
or closed with respect to the main unit 103 will be ex-
plained with reference to FIG. 1 and 2. To change the
state of the thermal printer 101 from the first state P1
shown in FIG. 2 to the second state P2 shown in FIG. 1,
the cover 105 is rotated around the hinge mechanism
106.
[0043] As the cover 105 is rotated to the closed posi-
tion, the first thermal head 104 provided in the cover 105
is pushed with a prescribed force onto the first platen
roller 112. More specifically, the first shaft 104B of the
first thermal head 104 moves downwards. As the first
shaft 104B moves so, the first thermal-head main unit
104A moves in contact with the first platen roller 112 and,
at the same time, rotates in direction T1, or along the
rotation locus S of the cover 105. The first spring 104C
is thereby compressed because it is located between the
spring seat 117 and the first thermal-head main unit
104A. The reaction of the spring 104C presses the first
thermal-head main unit 104A onto the first platen roller
112 with a predetermined pressure, clamping the rolled
paper 108 jointly with the first platen roller 112.
[0044] Similarly, the second platen roller 114 provided
in the cover 105 is pushed onto the second thermal head
102 of the main unit 103 as the cover 105 is rotated. As
the second platen roller 114 moves so, the second ther-
mal head 102 rotates around the second shaft 102B, in
direction T2, or along the rotation locus S of the cover
105. The second spring 102C is thereby compressed be-
tween the second thermal-head main unit 102A and the
spring seat 116 of the main unit 103. The reaction of the
second spring 102C presses the second thermal-head
main unit 102A onto the second platen roller 114 with a
predetermined pressure, clamping the rolled paper 108
jointly with the second platen roller 114.
[0045] Thus far described is the thermal printer 101
according to the present embodiment. In the thermal
printer 101 according to the present embodiment, the
first thermal head 104 and the second thermal head 102
can be rotated in directions T1 and T2, respectively, or
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along the rotation locus S of the cover 105. Hence, neither
the motion of the first thermal head 104 nor the motion
of the second thermal head 102 interfere with the cover
105 when the cover 105 is opened or closed with respect
to the main unit 103. The first thermal head 104 and the
second thermal head 102 are therefore prevented from
colliding with any other components of the thermal printer
101. Thus, the other components can be protected from
damages. Further, the cover 105 can be smoothly
opened and closed. Still further, since the first thermal
head 104 and the second thermal head 102 can be ro-
tated in directions T1 and T2, or along the rotation locus
S of the cover 105, their installation space can be small.
The thermal printer 101 can therefore be small.
[0046] In present embodiment, the paper-ejecting unit
107 is arranged between the main unit 103 and the cover
105 and located remote from the hinge mechanism 106.
Since the paper-ejecting unit 107 is arranged on the side
opposite to the side where the hinge mechanism 106 is
provided, an access to the paper-ejecting unit 107 can
be easy. Therefore, to place the rolled paper 108 in the
main unit 103, it suffices to set the paper roll 108C in the
first half 103A of the main body 103 and to lay the end
part 108D of the paper 108 on the paper-ejecting unit
107. Thus, the rolled paper 108 can be easily placed in
the main unit 103.
[0047] In this embodiment, the first thermal head 104
is arranged in the half 105B of the cover 105, in which
the paper-ejecting unit 107 is arranged. Therefore, the
first thermal head 104 can be positioned near the paper-
ejecting unit 107. This helps to render the thermal printer
101 small.
[0048] In this embodiment, the second thermal head
102 is arranged in the half 103B of the main unit 103, in
which the paper-ejecting unit 107 is arranged. Therefore,
the second thermal head 102 can be positioned near the
first thermal head 104 and the paper-ejecting unit 107.
Thus, the first thermal head 104 and the second thermal
head 102 can be arranged in the vicinity of the paper-
ejecting unit 107. This can make the thermal printer 101
small and can prevent the second thermal head 102 from
hindering the placing or removal of the rolled paper 108.
[0049] The rolled paper 108 is arranged in the first half
103A of the main unit 103, in which the hinge mechanism
106 is provided. The rolled paper 108 can therefore be
arranged remote from the paper-ejecting unit 107 at
which the first thermal head 104 and the second thermal
head 102 are provided. Hence, the first thermal head 104
provided in the cover 105 and the components adjacent
to the head 104, such as the second platen roller 114,
do not interfere with the rolled paper 108 while the rolled
paper 108 is being replaced with a new one. The rolled
paper 108 can therefore be smoothly replaced with a new
one.
[0050] A printer according to the second embodiment
of the invention will be described, with reference to FIGS.
3 to 7. As FIG. 3 shows, a thermal printer 11, i.e., printer
according to the second embodiment, comprises a main

unit 12, a cover 13, and a hinge mechanism 16. The main
unit 12 has a second thermal head 15 that is a print head.
The cover 13 covers the main unit 12 and has a first
thermal head 14 that is a print head. The hinge mecha-
nism 16 is positioned between the main unit 12 and the
cover 13. That is, the hinge mechanism 16 enables the
cover 13 to rotate between a first state P1 (FIG. 4) and
a second state P2 (FIG. 3), in which it is opened and
closed, respectively, with respect to the main unit 12.
[0051] As shown in FIGS. 3 and 4, the main unit 12
comprises a housing 21, the second thermal head 15,
the first platen roller 22, a cutter mechanism 23. The
housing 21 contains a rolled paper 17. The second ther-
mal head 15 is designed to print data on the rolled paper
17. The first platen roller 22 is provided in the main unit
12, is opposed to the first thermal head 14 provided in
the cover 13 and can be rotated. The part of a cutter
mechanism 23 is located downstream with respect to the
first platen roller 22. The rolled paper 7 is a so-called
double-sided thermal paper. The rolled paper 17 has a
first side 17A and a second side 17B that is opposite to
the first side 17A. The rolled paper 17 is contained in a
recess (not shown) provided in the housing 21 and can
be rotated. The second thermal head 15 can print data
on the second side 17B of the rolled paper 17.
[0052] The first platen roller 22 is supported at both
ends by, for example, the housing 21 and can be rotated.
The second thermal head 15 is arranged upstream with
respect to the first platen roller 22, in the direction of feed-
ing the rolled paper 17. The main unit 12 further compris-
es a drive section 24, a plurality of reduction gears 26,
and a guide roller 27. The drive section 24 achieves the
feeding of the rolled paper 17. The reduction gears 26
transmit a drive force from the drive section 24 to the first
platen roller 22 and the second platen roller 25. The guide
roller 27 is located upstream with respect to the second
thermal head 15. The drive section 24 is constituted by,
for example, a stepping motor.
[0053] The main unit 12 includes a first main unit half
12A and a second main unit half 12B. The hinge mech-
anism 16 is secured to the first half 12A. The second half
12B lies besides the first half 12A. The second thermal
head 15 is arranged in the first half 12A of the main unit
12. The rolled paper 17 is attached to the second half
12B of the main unit 12.
[0054] The cover 13 comprises an upper frame 31, the
first thermal head 14, the second platen roller 25, and an
ejection port 32. The first thermal head 14 is provided to
print data on the first side 17A of the rolled paper 17. The
second platen roller 25 is supported by the upper frame
31 in such a manner as to correspond in position to the
second thermal head 15, and can be rotated. Through
the ejection port 32, the rolled paper 17 can be ejected
outside. The upper frame 31 is secured at one end to the
hinge mechanism 16. The first thermal head 14 is at-
tached to the upper frame 31. The second platen roller
25 is supported at both ends by the upper frame 31. The
first thermal head 14 is arranged downstream with re-
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spect to the second platen roller 25, in the direction of
feeding the rolled paper 17.
[0055] As FIG. 3 shows, the cover 13 includes a first
cover half 13A and a second cover half 13B. The hinge
mechanism 16 is secured to the half 13A. The other half
13B lies besides the half 13A. The first thermal head 14
is arranged in the half 13A of the cover 13.
[0056] As FIG. 5 shows, the first thermal head 14 has
a first thermal-head main unit 41, a first shaft 42, a first
adjustment screw 43, and a first spring 44. The first shaft
42 supports the first thermal-head main unit 41, allowing
the same to rotate around it. The first adjustment screw
43 is secured to the first thermal head 41. The first spring
44 is arranged between the first thermal-head main unit
41 and the upper frame 31. The first shaft 42 is secured
to the upper frame 31. The first thermal-head main unit
41 is pushed onto the first platen roller 22 by the first
spring 44 at a predetermined pressure, clamping the
rolled paper 17 jointly with the first platen roller 22. The
angle through which the first thermal-head main unit 41
can rotate can be adjusted by turning the first adjustment
screw 43.
[0057] The second thermal head 15 has a second ther-
mal-head main unit 51, a second shaft 52, a second ad-
justment screw 53, and a second spring 55. The second
shaft 52 supports the second thermal-head main unit 51,
allowing the same to rotate around it. The second adjust-
ment screw 53 is secured to the second thermal head
51. The second spring 55 is arranged between the sec-
ond thermal-head main unit 51 and the frame 54 of the
housing 21. The second shaft 52 is secured to the hous-
ing 21. The second thermal-head main unit 51 is pushed
onto the second platen roller 25 by the second spring 55
at a predetermined pressure, clamping the rolled paper
17 jointly with the second platen roller 25. The maximum
angle through which the second thermal-head main unit
51 can rotate can be adjusted by turning the second ad-
justment screw 53.
[0058] How the thermal printer 11 operates to print da-
ta will be explained, with reference to FIG. 3. When the
reduction gears 26 are driven, the first platen roller 22
and the second platen roller 25 rotate. As these rollers
rotate, the rolled paper 17 is fed toward the ejection port
32, in the paper-feeding direction. The second thermal
head 15 prints data on the second side 17B of the rolled
paper 17. The first thermal head 14 then prints data on
the first side 17A of the rolled paper 17. Finally, the cutter
mechanism 23 cuts the rolled paper 17, forming a paper
slip having a predetermine length. The thermal printer 11
thus completes the printing.
[0059] How the first thermal head 14 and the second
thermal head 15 operate when the cover 13 is opened
or closed with respect to the main unit 12 will be explained
with reference to FIGS. 3 to 6. To change the state of the
thermal printer 11 from the first state P1 shown in FIG.
4 to the second state P2 shown in FIG. 3, the cover 13
is rotated around the hinge mechanism 16.
[0060] As the cover 13 is rotated to the closed position,

the first thermal head 14 provided in the cover 13 is
pushed with a prescribed force onto the first platen roller
22, as illustrated in FIG. 6. More specifically, the first shaft
42 of the first thermal head 14 moves downwards. As the
first shaft 42 so moves, the first thermal-head main unit
41 moves in contact with the first platen roller 22 and
rotates in direction T1, or along the rotation locus S of
the cover 13. The first spring 44, which is provided be-
tween the upper frame 31 and the first thermal-head main
unit 41, is thereby compressed. The reaction of the spring
44 presses the first thermal-head main unit 41 onto the
first platen roller 22 with a predetermined pressure,
clamping the rolled paper 17 jointly with the first platen
roller 22.
[0061] Similarly, the second platen roller 25 provided
in the cover 13 is pushed onto the second thermal head
15 provided in the main unit 12 as the cover 13 is rotated,
as illustrated in FIG. 7. As the second platen roller 25
moves so, the second thermal head 15 rotates in direction
T2, or along the rotation locus S of the cover 13. At the
same time, the second spring 55 is compressed between
the second thermal-head main unit 51 and the frame 54
of the main unit 12. The reaction of the second spring 55
presses the second thermal-head main unit 51 onto the
second platen roller 25 with a predetermined pressure,
clamping the rolled paper 17 jointly with the second platen
roller 25.
[0062] Thus far described is the thermal printer 11 ac-
cording to the present embodiment. In the thermal printer
11 according to the present embodiment, the first thermal
head 14 and the second thermal head 15 can be rotated
in directions T1 and T2, respectively, or along the rotation
locus S of the cover 13. Hence, neither the motion of the
first thermal head 14 nor the motion of the second thermal
head 15 interfere with the cover 13 when the cover 13 is
opened or closed with respect to the main unit 12. The
first thermal head 14 and the second thermal head 15
are therefore prevented from colliding with any other
components of the thermal printer 11. Thus, the other
components can be protected from damages. Further,
the cover 13 can be smoothly opened and closed. Still
further, since the first thermal head 14 and the second
thermal head 15 can be rotated in directions T1 and T2,
or along the rotation locus S of the cover 13, their instal-
lation space can be small. The thermal printer 11 can
therefore be small.
[0063] The first thermal head 14 is arranged in the half
13A of the cover 13, in which the hinge mechanism 16
is fixed and secured. Thus, the first thermal head 14 can
be arranged in the vicinity of the hinge mechanism 16.
This can make the thermal printer 11 small. If the first
thermal head 14 is arranged near the hinge mechanism
16, it will not project outside when the cover 13 is opened.
Hence, the first thermal head 14 does not hinder the re-
placing the rolled paper 17 with a new one.
[0064] The second thermal head 15 is arranged in the
first half 12A of the main unit 12, in which hinge mecha-
nism 16 is secured. Therefore, the second thermal head
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15 can be arranged near the first thermal head 14 and
the hinge mechanism 16. The first thermal head 14 and
the second thermal head 15 are thereby located close to
each other. This helps to render the thermal printer 11
small. Further, this can prevent the second thermal head
15 from hindering the placing or removal of the rolled
paper 17.
[0065] The rolled paper 17 is arranged in the second
half 12B of the main unit 12, in which the hinge mecha-
nism 16 is provided. The rolled paper 17 can therefore
be arranged remote from the hinge mechanism 16 at
which the first thermal head 14 and the second thermal
head 15 are provided. Thus, the cover 13 in the opened
position, the first thermal head 14 provided in the cover
13 and the components adjacent to the head 14, such
as the second platen roller 25, do not interfere with the
rolled paper 17 while the rolled paper 17 is being replaced
with a new one. The rolled paper 17 can therefore be
smoothly replaced with a new one.
[0066] Both printers according to the first and second
embodiments are thermal printers. Nevertheless, the
present invention can be applied to other types of record-
ing systems. For example, the first head 104 or 14 can
be, of course, replaced by a first ink-jet head, and the
second thermal head 102 or 15 may be replaced by a
second ink-jet head. If this is the case, the ink-jet heads
should be spaced from a printing paper by a prescribed
distance, not in direct contact therewith as thermal print
heads. To space the ink-jet heads from the paper, a spac-
er, such as a roller, must be provided. Then, the present
invention can provide ink-jet printers.
[0067] Thermal printers according to this invention are
not limited to the embodiments described above. In the
embodiments described above, the rolled paper is a dou-
ble-sided thermal paper. The rolled paper may be an or-
dinary paper. In this case, an ink ribbon may be used to
print data on both sides of the rolled paper. Moreover,
various changes and modifications can be made, without
departing from the scope and spirit of the present inven-
tion.
[0068] A thermal printer according to the third embod-
iment of this invention will be described, with reference
to FIGS. 8 to 10.
[0069] FIG. 8 schematically shows the internal struc-
ture of a thermal printer 201 according to the third em-
bodiment. This thermal printer 201 can simultaneously
print data on both sides of a double-sided thermal paper
302. The printer 201 can be used in, for example, cash
registers for use in retail shops.
[0070] As shown in FIG. 9, the double-sided thermal
paper 202 (hereinafter called "thermal paper") has a base
paper 203 and two thermosensible layers 204 and 205.
The layers 204 and 205 are formed on the obverse and
reverse sides of the base paper 203, respectively. More
precisely, the first thermosensible layer 204 is formed on
one side (e.g., obverse side) of the base paper 203, and
the second thermosensible layer 205 is formed on other
side (e.g., reverse side) of the base paper 203. These

layers 204 and 205 are made of material that attains a
desired color, such as black or red, when it is heated to
a temperature equal to or higher than a predetermined
value. As FIG. 8 shows, the thermal paper 202 is rolled,
forming a roll, with the first thermosensible layer 204
turned inwards.
[0071] The thermal printer 201 has a printer main unit
211 and a cover 212. The cover 121 can be opened and
closed. The printer main unit 211 has a paper receptacle
213, in which the rolled thermal paper 202 is placed. The
cover 212 can be rotated up and down, around the shaft
215 of a hinge unit 214 provided on the printer main unit
211. When the cover 212 opened, the printer main unit
211 is opened at the top. FIG. 8 shows the cover 212 in
the closed state.
[0072] A first thermal head 221 is provided in the printer
main unit 211. The first thermal head 221 is arranged in
the printer main unit 211 an can contact one side of the
thermal paper 202, more precisely the first thermosensi-
ble layer 204. The first thermal head 221 is secured to a
heat sink 222 that is a heat-radiating member. The first
thermal head 221 and the heat sink 222 can rotate around
a shaft 223.
[0073] In the cover 212, a first platen roller 231 is ar-
ranged and opposed to the first thermal head 221. The
first platen roller 231 faces the first thermal head 221,
clamping the thermal paper 202 jointly with the first ther-
mal head 221, while the cover 212 remains closed as
shown in FIG. 8.
[0074] The first platen roller 231 is made of elastic ma-
terial having a coefficient of friction greater than that of
metal, such as nitrilebutadiene rubber (NBR). The first
platen roller 231 is shaped like a circular column and can
rotate together with a first platen shaft 232 that extend in
horizontal direction. A cutter mechanism 233 is located
downstream with respect to the first thermal head 221 in
the direction of feeding the thermal paper. The cutter
mechanism 233 is used to cut the thermal paper 202.
The cutter mechanism 233 is provided in, for example,
the cover 212.
[0075] As FIG. 8 shows, the first thermal head 221 is
set in a horizontal position, below the first platen roller
231. The distal-end part of the thermal paper 202 rolled
and contained in the paper receptacle 213 passes
through the nip between the first thermal head 221 and
the first platen roller 231 and then through the cutter
mechanism 233 and is ejected in the direction of arrow
C shown in FIG. 8.
[0076] At the back of the first thermal head 221, a first
biasing means 234 is provided. An example of the first
biasing means 234 is a spring member such as a com-
pression spring or a torsion spring. The first biasing
means 234 is arranged between the heat sink 222 and
a spring seat 235 that is provided in the printer main unit
211. The first biasing means 234 pushes the first thermal
head 221 toward the first platen roller 231 in the direction
of arrow A shown in FIG. 8.
[0077] A first platen gear 241 is mounted on the first
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platen shaft 232. The first platen gear 241 rotates togeth-
er with the first platen roller 231. The first platen shaft
232 is supported by a bearing (not shown) provided in
the cover 212 and can rotate.
[0078] A second thermal head 242 is provided in the
cover 212. The second thermal head 242 is arranged
upstream with respect to the first thermal head 221, in
the direction of feeding the thermal paper 202. The sec-
ond thermal head 242 is arranged in the cover 212 to
contact the other side of the thermal paper 202, i.e., the
second thermosensible layer 205. The second thermal
head 242 is secured to a heat sink 243 that is a heat-
radiating member. The second thermal head 242 can
rotate around a shaft 244.
[0079] A second platen roller 251 is provided in the
printer main unit 211 and is opposed to the second ther-
mal head 242. The second platen roller 251 faces the
second thermal head 242, clamping the thermal paper
202 jointly with the second thermal head 242, while the
cover 212 remains closed as is illustrated in FIG. 8.
[0080] As FIG. 8 shows, the second thermal head 242
is arranged above the second platen roller 251 and in-
clined downward. The distal end part of the thermal paper
202, which is rolled and contained in the paper receptacle
213, passes through the nip between the second thermal
head 242 and the second platen roller 251 and is fed
toward the first thermal head 221.
[0081] The second platen roller 251 is made of elastic
material having a coefficient of friction greater than that
of metal, such as NBR. The second platen roller 251 is
shaped like a circular column and is mounted on a second
platen shaft 252 that extend in horizontal direction. A sec-
ond platen gear 253 is mounted on the second platen
shaft 252. The second platen gear 253 rotates together
with the second platen roller 251. The second platen shaft
252 is supported by a pair of bearings (not shown), i.e.,
left and right bearings provided in the printer main unit
211. The second platen shaft 252 can therefore rotate.
[0082] At the back of the second thermal head 242, a
second biasing means 254 is provided. An example of
the second biasing means 254 is a spring member such
as a compression spring or a torsion spring. The second
biasing means 254 is arranged between the heat sink
243 and a spring seat 255 that is provided in the cover
212. The second biasing means 254 pushes the second
thermal head 242 toward the second platen roller 251 in
the direction of arrow B shown in FIG. 8.
[0083] The printer main unit 211 incorporates a motor
261. An example of the motor 261 is a pulse motor that
can rotate in both the forward direction and reverse di-
rection. The angle through which it rotates (i.e., rotation
angle) can be accurately controlled in accordance with
the number of pulses output from a controller 272, which
will be described later.
[0084] An output gear 263 is mounted on the shaft 262
of the motor 261. The rotation of the shaft 262 of the
motor 261 (hence, the rotation of the output gear 263) is
transmitted via a drive-force transmitting mechanism 264

to the first platen roller 231 and the second platen roller
251. The drive-force transmitting mechanism 264 in-
cludes a reduction gear 265, a drive gear 266, the above-
mentioned second platen gear 253, a pair of idler gears
267 and 268, and the above-mentioned first platen gear
241. The reduction gear 265 is set in mesh with the output
gear 263. The drive gear 266 rotates together with the
reduction gear 265. The second platen gear 253 is set
in mesh with the drive gear 266. The first platen gear 241
is set in mesh with the idler gear 267.
[0085] One idler gear 267 is arranged in the cover 212,
and the other idler gear 268 is arranged in the printer
main unit 211. The idler gears 267 and 268 mesh with
each other as long as the cover 212 remains closed.
When the cover 212 is opened, the idler gears 267 and
268 are disengaged from each other. One idler gears
267 meshes with the first platen gear 241 at all times.
The other gear 268 meshes with the second platen gear
253 at all times.
[0086] A first paper sensor 271 is arranged upstream
with respect to the second thermal head 242, in the di-
rection of feeding the thermal paper 202, in order to detect
the thermal paper 202. The first paper sensor 271 is elec-
trically connected to the controller 272. The controller
272 is an example of a control unit that uses a microproc-
essor or the like.
[0087] While the thermal paper 202 remains between
the paper receptacle 213 and the second thermal paper
242, the sensing unit 171a of the first paper sensor 271
may contact the thermal paper 202 from below. In this
case, the first paper sensor 271 detects the thermal paper
202. When the first paper sensor 271 detects the thermal
paper 202, it outputs a signal indicating that the thermal
paper 202 has been detected. The signal is supplied to
the controller 272.
[0088] A second paper sensor 273 is arranged be-
tween the first thermal head 221 and the second thermal
head 242. The second paper sensor 273 is a reflection-
type sensor that can optically detects the distal end of
the thermal paper 202 and comprises a light-emitting el-
ement and a light-receiving element. The second paper
sensor 273 can detect timing marks 274 (see FIG. 10)
that are printed on the thermal paper 202. When the sec-
ond paper sensor 273 detects the distal end of the ther-
mal paper 202, it generates a signal indicating that the
distal end has been detected. This signal is supplied to
the controller 272.
[0089] The timing marks 274 are marks that can be
optically read. An example of a timing mark 274 is a black
mark (e.g., black dot) that indicates the position where
the thermal paper 202 should be cut.
[0090] As described above, the thermal paper 202 is
a double-sided thermal paper and has two thermosensi-
ble layers 204 and 205 on the obverse and reverse sides,
respectively. Therefore, the first thermal head 221 can
print the timing marks 274 on the first thermosensible
layer 204, or the second thermal head 242 can print the
marks 274 on the second thermosensible layer 205. To
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enable the second paper sensor 273 to detect the timing
marks 274, however, the second thermal head 242 prints
the timing marks 274. This is because the second thermal
head 242 is arranged upstream with respect to the sensor
273 in the direction of feeding the thermal paper 202.
[0091] The thermal paper 202 may be replaced by a
single-sided thermal paper having only one thermosen-
sible layer. If this is the case, the timing marks 274 are
printed on the reverse side of the thermal paper (i.e., the
side on which no thermosensible layers are provided).
That is, the second paper sensor 273 of this embodiment
can detect the timing marks 274 printed on the double-
sided thermal paper 202 and the timing marks printed on
a single-sided thermal paper.
[0092] To control the position where to cut the thermal
paper 202, by using the timing marks 274, the controller
272 outputs pulses to the motor 261 when the timing
marks 274, in number that corresponds to the distance
for which the paper 202 has been fed. On the bases of
the number of pulses received, the motor 261 is driven
by a prescribed angle. That part of the thermal paper
202, which is to be cut, therefore reaches the cutter mech-
anism 233.
[0093] How the thermal printer 201 according to this
embodiment operates will be explained below.
[0094] When the cover 212 is opened to replenish the
thermal paper 202, the first platen roller 231 moves away
from the first thermal head 221. At the same time, the
second thermal head 242 moves away from the second
platen roller 251. Further, the one idler gear 267 is dis-
engaged from the other idler gear 268. The top of the
printer main unit 211 is therefore opened. As a result, the
first thermal head 221 and the second platen roller 251
are fully exposed to the outside.
[0095] While the cover 212 remains closed as shown
in FIG. 8, the first biasing means 234 keeps pushing the
first thermal head 221 toward the first platen roller 231,
and the second biasing means 254 keeps pushing the
second thermal head 243 toward the second platen roller
251. Moreover, the idler gears 267 and 268 come into
mesh with each other.
[0096] The thermal paper 202 is set in the paper re-
ceptacle 213, and the distal end of the paper 202 is led
to the second thermal head 242. Then, the first paper
sensor 271 detects the thermal paper 202, and the con-
troller 272 outputs pulses. These pulses drive the motor
261 by the prescribed angle in the direction of arrow R
shown in FIG. 8. The second platen roller 251 is thereby
rotated in the direction of arrow R2. The thermal paper
202 is therefore fed toward the first thermal head 221.
[0097] The rotation of the shaft 262 of the motor 261
is transmitted via the drive-force transmitting mechanism
264 to the first platen roller 231 and the second platen
roller 251. The first platen roller 231 and the second plat-
en roller 251 therefore rotate in the direction of arrow R1
and the direction of arrow R2, respectively. While the
thermal paper 202 nipped between the second thermal
head 242 and the second platen roller 251 is moving

toward the first thermal head 221, the second paper sen-
sor 273 detects the thermal paper 202.
[0098] When the second paper sensor 273 detects the
distal end of the thermal paper 202, the controller 272
outputs pulses. The pulses drive the motor 261 further,
by the prescribed angle. Then, the thermal paper 202 is
stopped at a preset printing position, with its distal end
clamped between the first thermal head 221 and the first
platen roller 231.
[0099] When the controller 272 outputs a signal to the
motor 261, instructing that data be printed, the motor 261
rotates the first platen roller 231 and the second platen
roller 251 in the directions of arrows R1 and R2, respec-
tively. At this time, the first thermal head 221 prints data
on the first thermosensible layer 204 of the thermal paper
202. At the same time, the second thermal head 242 can
print data on the second thermosensible layer 205 of the
thermal paper 202. If necessary, the second thermal
head 242 can print, on the desired parts of the second
thermosensible layer 205, timing marks 274 that indicate
the position where the paper 202 should be cut.
[0100] After the printing is thus performed, the thermal
paper 202 is fed toward the cutter mechanism 233. While
the thermal paper 202 is being fed so, the second paper
sensor 273 detects the timing marks 274. Thereafter, the
paper 202 is further fed in accordance with the number
of pulses output from controller 272, until that part of the
thermal paper 202, at which the paper 202 is to be cut,
reaches the cutter mechanism 233. Then, the cutter
mechanism 233 operates, cutting the thermal paper 202.
[0101] The thermal printer 201 according to the
present embodiment has a paper-reversing function of
driving the motor 261 in the reverse direction in order to
move the distal end of the thermal paper 202 cut by the
cutter mechanism 233, back to a position near the first
thermal head 221. Since the paper-reversing function
can return the distal end of the paper 202 to a position
near the first thermal head 221, the paper 202 can be
prevented from having an unprintable region, i.e., blank
region. Thus, the thermal paper 202 will not be wasted.
[0102] In the thermal printer 201 according to this em-
bodiment, the thermal paper 202 can be cut, without us-
ing timing marks 274. If no timing marks 274 are used,
the pulses output from the controller 272 drive the motor
261 by the prescribed angle, thereby feeding the paper
202 until the part of the paper 202, which is to be cut,
reaches the cutter mechanism 233. Then, the cutter
mechanism 233 operates, cutting the thermal paper 202.
[0103] Timing marks may be already printed on the
reverse side of a single-sided thermal paper (i.e., the side
on which no thermosensible layers are provided). In this
case, the position at which to cut the paper can be des-
ignated if the second paper sensor 273 detects the timing
marks printed on the single-sided thermal paper. Thus,
the thermal printer 201 according to this embodiment can
use not only double-sided thermal papers, but also sin-
gle-sided thermal papers.
[0104] In reducing this invention to practice, the com-
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ponents of the invention, such as the first and second
thermal heads, first and second platen rollers, cutter
mechanism, drive-force transmitting mechanism, first pa-
per sensor and second paper sensor, can of course be
modified as needed. Moreover, the marks printed on the
thermal paper are not limited to timing marks. Any other
optically readable marks may be printed, instead.
[0105] A printer according to the fourth embodiment
will be described in detail.
[0106] FIG. 11 shows a printer that is the fourth em-
bodiment. In FIG. 11, reference number 301 designates
the main unit of the printer. The main unit 301 incorpo-
rates a reel unit 303 from which a paper 302 is supplied.
One side of the paper 302 is a thermosensible side 302a.
The other side of the paper 302 is a thermosensible side
302b. The paper 302 is fed along the paper-feeding path
304. First and second printing units 306 and 307 are ar-
ranged in the paper-feeding path 304. The first printing
unit 306 is arranged downstream with respect to the sec-
ond printing unit 307, in the direction of feeding the paper.
[0107] The first printing unit 306 has a first thermal
head 310, which is used as first print head. P1 indicates
the position (printing start position) at which the heat-
generating element of the head 310 is provided. Above
the first thermal head 310, a platen roller 311 is arranged
and used as first platen. The platen roller 311 can be
rotated by a drive mechanism (not shown), in the direction
of the arrow shown in FIG. 11.
[0108] The second printing unit 307 has a second ther-
mal head 320 that is used as second print head. P2 in-
dicates the position (printing start position) at which the
heat-generating element of the head 320 is provided. Be-
low the second thermal head 320, a second platen roller
321 is arranged and fixed in place, facing the second
thermal head 320 across the paper-feeding path 304,
[0109] The width of the second platen 321, as meas-
ured in the direction of feeding the paper, is smaller than
the diameter of the platen roller 311. The heat-generating
element P2 of the second thermal head 320 can be ar-
ranged closer to the heat-generating element P1 of the
first thermal head 310 than otherwise. The surface of the
second platen 321 is covered with a low-friction member
and opposed to the second thermal head 320. The sur-
face of the second platen 321 is an arced surface 321a
having a radius of curvature that is almost equal to the
radius of curvature of the first platen 311.
[0110] How the printer thus configured operates to
print data will be explained.
[0111] First, the distal-end part of the paper 302 is
pulled from the reel unit 303 and stretched from the sec-
ond printing unit 307 to the first printing unit 306. The
distal-end part of the paper 302 is clamped between the
first and second thermal heads 310 and 320, on the one
hand, and the first platen rollers 311a and second platen
321, on the other hand.
[0112] In this state, the platen roller 311 of the first
printing unit 306 may be rotated in the direction of the
arrow, by a drive mechanism (not shown). The paper 302

is thereby fed. The first thermal head 310 prints data Ja
on one side 302a of the paper 302 as shown in FIG. 12.
At the same time, the second thermal head 320 prints
data Jb on the other side 302b of the paper 302 as shown
in FIG. 13.
[0113] As described above, the second platen 321 is
fixed in place in the present embodiment, and the width
of the second platen 321, as measured in the direction
of feeding the paper, is smaller than the diameter of the
platen roller 311. Therefore, the heat-generating element
P2 of the second thermal head 320 can be closer to the
heat-generating element P1 of the first thermal head 310
than otherwise. Hence, the unprintable region S, in which
no data can be printed, can be decreased. The paper
302 can therefore be less wasted. Further, an appropriate
friction can be applied to the paper 302 being fed, be-
cause the second platen 321 is fixed in place. A proper
tension can therefore be exerted on the paper 302. This
can prevent printing errors and jamming of the paper be-
ing fed.
[0114] As indicated above, the second platen 321 has
an arced surface 321a that faces the second thermal
head 320 and has a radius of curvature almost equal to
the radius of curvature of the first platen 311. Thus, the
nip between the second thermal head 320 and the sec-
ond platen 321 can be sufficiently broad, though the width
of the second platen 321 is small as measured in the
direction of feeding the paper 302. Thus, the printing per-
formance would not be impaired.
[0115] Since the surface of the second platen 321 is
covered with a low-friction member, the friction between
the arced surface 321a and the paper 302 is low. There-
fore, the second platen 321 would not prevent the feeding
of the paper 302.
[0116] In the present embodiment, the surface of the
second platen 321 is covered with a low-friction member.
Instead, the surface of the second platen 321 may be
coated with low-friction material. Alternatively, the sec-
ond platen 321 may be made of low-friction material.
[0117] A printer according to the fifth embodiment will
be described with reference to FIG. 14. This printer 401
has a drive unit 402, a first printing unit 403, a second
printing unit 404, a paper-feeding path 405, and a reel
unit 406. The paper-feeding path 405 is designed to feed
a paper 302. The paper 302 is fed from the reel unit 406.
The first printing unit 403 is arranged downstream with
respect to the second printing unit 404, in the direction
of feeding the paper 302. The paper 302 has a first side
302a and a second side 302b. The paper 302 is pulled
along the paper-feeding path 405.
[0118] The first printing unit 403 has a first thermal
head 407, i.e., first print head, and a first platen roller
408, i.e., first platen. In FIG. 14, P1 indicates the position
(printing start position) at which the heat-generating el-
ement of the first thermal head 407 is provided. The first
platen roller 408 is shaped like a circular column. The
roller 408 is opposed to the first thermal head 407, clamp-
ing the paper 302 jointly with the first thermal head 407.
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[0119] The second printing unit 404 has a second ther-
mal head 411, i.e., second print head, and a second plat-
en roller 412, i.e., second platen. In FIG. 14, P2 indicates
the position (printing start position) at which the heat-
generating element of the second thermal head 411 is
provided. The second platen roller 412 has the same
shape as the first platen roller 408. The second platen
roller 412 is opposed to the second thermal head 411,
clamping the paper 302 jointly with the second thermal
head 408. The second platen roller 412 has a roller body
412a and a one-way clutch 412b. The one-way clutch
412b is incorporated in the roller body 412b.
[0120] The drive unit 402 can drive reduction gears
(not shown), thereby to rotate the first platen roller 408
and the second platen roller 412. In the fifth embodiment,
the rotational speed V1 of the first platen roller 408 is
higher than the rotational speed V2 of the second platen
roller 412. The one-way clutch 412b can make the roller
body 412a run idle if the paper 302 is fed at a speed
higher than the rotational speed V2 of the second platen
roller 412. In this case, the second platen roller 412 acts
as brake on the paper 302 through the one-way clutch
412b.
[0121] In the fifth embodiment, the second platen roller
412 acts as brake on the paper 302, applying a tension
on the paper 302. The paper 302 is therefore prevented
from slackening. This can prevent printing errors and
jamming of the paper being fed.
[0122] The present invention is not limited to the em-
bodiments described above. The components of any em-
bodiment can be modified in various manners in reducing
the invention to practice, without departing from the sprit
or scope of the invention. Further, the components of any
embodiment described above may be combined, if nec-
essary, in various ways to make different inventions. For
example, some of the component of any embodiment
may not be used. Moreover, the components of the dif-
ferent embodiments may be combined in any desired
fashion.

Claims

1. A printer characterized by comprising:

a main unit (103) which is configured to hold
rolled paper (108);
a cover (105) which covers the main unit (103);
a hinge mechanism (106) which is located be-
tween the main unit (103) and the cover (105)
and which supports the cover (105), allowing the
cover (105) to rotate between a first state (P1)
in which the cover (105) is opened with respect
to the main unit (103) and the rolled paper (108)
is therefore able to be set in and removed from
the main unit (103), and a second state (P2) in
which the cover (105) is closed with respect to
the main unit (103);

a first print head (104) which is provided in the
cover (105) to print data on a first side (108A)
of the rolled paper (108); and
a second print head (102) which is provided in
the main unit (103) to print data on a second
side (108B) of the rolled paper (108),
wherein the first print head (104) and the second
print head (102) are able to rotate along a rota-
tion locus of the cover (105).

2. The printer according to claim 1, which further com-
prises a paper-ejecting unit (107) which is configured
to eject the rolled paper (108) printed by the first print
head (104) and the second print head (102), and in
which the paper-ejecting unit (107) is located be-
tween the main unit (103) and the cover (105) and
at a side opposite to the hinge mechanism (106).

3. The printer according to claim 2, characterized in
that the cover (105) includes a first cover half (105A)
in which the hinge mechanism (106) is arranged and
a second cover half (105B) in which the paper-eject-
ing unit (107) is arranged, and the first print head
(104) is arranged in the second cover half (105B) of
the cover (105).

4. The printer according to claim 3, characterized in
that the main unit (103) includes a first main unit half
(103A) in which the hinge mechanism (106) is ar-
ranged and a second main unit half (103B) in which
the paper-ejecting unit (107) is arranged, and the
second print head (102) is arranged in the second
main unit half (103B) of the main unit (103).

5. The printer according to claim 4, characterized in
that the rolled paper (108) is held in the first main
unit half (103A) of the main unit (103).

6. The printer according to claim 1, characterized in
that the cover (13) includes a first cover half (13A)
in which the hinge mechanism (16) is arranged and
a second cover half (13B) provided on a side oppo-
site to the first cover half (13A), and the first print
head (14) is arranged in the first cover half (13A) of
the cover (13).

7. The printer according to claim 6, characterized in
that the main unit (12) includes a first main unit half
(12A) in which the hinge mechanism (16) is arranged
and a second main unit half (12B) which is provided
on a side opposite to the first main unit half (12A),
and the second print head (15) is arranged in the
first main unit half (12A) of the main unit (12).

8. The printer according to claim 7, characterized in
that the rolled paper (17) is held in the second main
unit half (12B) of the main unit (12).
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9. The printer according to claim 1, which character-
ized by comprising;
a feeding mechanism (126) which feeds the rolled
paper (108) along a feeding path (125);
the second print head (102) which is provided on the
paper-feeding path (125) and opposed to a second
side of the feeding path (125);
a second harness (131) which projects from the sec-
ond print head (102) toward the feeding mechanism
(126);
a second platen (114) which is opposed to the sec-
ond print head (102) across the feeding path (125);
the first print head (104) which extends along the
feeding path (125), is provided between the second
print head (102) and the feeding mechanism (126)
and is opposed to a first side of the feeding path
(125);
a first harness (132) which projects from the first print
head (104) toward the feeding mechanism(126); and
a first platen (112) which is opposed to the first print
head (104) across the feeding path (125),
wherein the first print head (104) is arranged with
respect to the feeding path (125) such that the first
harness (132) projects away from the feeding path
(126), and the second print head (102) is arranged
with respect to the feeding path (125) such that the
second harness (131) projects away from the feed-
ing path (125).

10. A printer designed to print data on a thermal paper
(202) having a thermosensible layer (204) on at least
one side, said printer characterized by comprising:

a first thermal head (221) which is arranged to
contact said one side of the thermal paper (202)
and to print data on said one side of the thermal
paper (202);
a first platen (231) which is opposed to the first
thermal head (221) across the thermal paper
(202);
a second thermal head (242) which is arranged
upstream with respect to the first thermal head
(221), in the direction of feeding the thermal pa-
per (202), to contact the another side of the ther-
mal paper (202);
a second platen (251) which is opposed to the
second thermal head (242) across the thermal
paper (202) ;
a first paper sensor (271) which is arranged up-
stream with respect to the second thermal head
(242), in the direction of feeding the thermal pa-
per (202) and which is configured to detect the
thermal paper (202); and
a second paper sensor (273) which is arranged
between the first thermal head (221) and the
second thermal head (242) and which is config-
ured to detect the thermal paper (202) and to
read optically marks printed on the thermal pa-

per (202).

11. The printer according to claim 10, characterized in
that the marks are timing marks (274) indicating a
position where the thermal paper (202) is to be cut,
and the second paper sensor (273) is a reflection-
type sensor that is able to detect optically the timing
marks (274).

12. The printer according to claim 11, characterized in
that the thermal paper (202) is a double-sided ther-
mal paper having thermosensible layers (204, 205)
on both sides, and the second paper sensor (273)
is configured to detect the timing marks (274) that
the second thermal head (242) has printed on the
other side of the thermal paper (202).

13. The printer according to claim 11, characterized in
that the thermal paper is a single-sided thermal pa-
per having a thermosensible layer on one side only
or a double-sided thermal paper (202) having ther-
mosensible layers (204,205) on both sides, and the
second paper sensor (273) is configured to detect
timing marks (274) already printed on the other side
of the single-sided thermal paper and to detect the
timing marks (274) that the second thermal head
(242) has printed on the other side of the double-
sided thermal paper (202).

14. A printer in which a first print head (310) and a first
platen (311) are opposed to a second print head
(320) and a second platen (321), respectively,
across a paper-feeding path (304), and data is print-
ed on both sides of a paper (302),
characterized in that the first platen (311) is a plat-
en roller which rotates to feed the paper (302), and
the second platen (321) is fixed in place, has an
arced surface (321a) opposed to the second print
head (320) and having a radius of curvature almost
equal to a radius of curvature of the first platen (311),
and has a width as measured in the direction of feed-
ing the paper (302), which is smaller than a diameter
of the first platen (311).

15. The printer according to claim 14, characterized in
that at least the arced surface (321a) of the second
platen (321) is covered with a low-friction member.

16. The printer according to claim 14, characterized in
that the second platen (321) is made of low-friction
material.

17. The printer according to claim 14, characterized in
that the second platen (321) is located upstream
with respect to the first platen (311), and the second
platen (321) has a surface less frictional than a sur-
face of the first platen (311).
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18. The printer according to claim 14, characterized in
that the first and second print heads (310, 320) are
thermal heads.
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