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(54) Line thermal head letter printing method
(57)  Line thermal head letter printing method is im-
proved to feed ribbon tape synchronously with transfer
velocity of print object sheet from immediately after start
of printing so as to obtain high quality letter printing. Rib-
bon tape master roll (6) is driven by stepping motor (18)
so as to feed necessary amount of ribbon tape (4). Rib-

Fig. 1

bon tape winding roll (8) is driven via friction transmis-
sion so as to wind the ribbon tape (4) at velocity higher
than that of transferring print object sheet (2). There oc-
curs no loosening of ribbon tape hot release portion at
tip of line thermal head (10) and high quality letter print-
ing is obtained.

Mechanism for removing ribbon tape
loosening by giving always tape winding
directional rotation even in either
directional motor rotation

Winding via friction
transmission
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Description

[0001] The present invention relates to a line thermal
head letter printing method of a synchronous type for
making a letter printing by feeding a hot release type
thermal transfer ribbon tape following a transfer velocity
of a print object sheet and especially relates to a line
thermal head letter printing method in which feeding-
and winding of the ribbon tape are improved.

[0002] In recent years, there are often cases where
letters and marks, such as date of manufacture, tastable
time period and series number of manufacture, are print-
ed on a packaging material differently for each of objects
to be printed. In such cases, the printing is often done
by feeding a hot release type thermal transfer ribbon
tape following a transfer velocity of a sheet as an object
to be printed, such as a packaging material film, (herein
referred to as "a print object sheet") and by supplying a
line thermal head, such as that called a corner edge type
or an end face type, which is pressed against the ribbon
tape, with electricity.

[0003] In case the printing is done on the print object
sheet, which is being transferred with a high velocity, by
the line thermal head using the hot release type thermal
transfer ribbon tape, when a portion to be printed of the
print object sheet comes, it is necessary that the ribbon
tape is wound to be fed synchronously with the velocity
of the print object sheet. For this purpose, that is, in or-
der to wind the ribbon tape to feed it synchronously with
the velocity of the print object sheet in time for start of
the printing, a rise time is needed.

[0004] Because of suchrise time, there is necessarily
caused a delay in the start of the winding of the ribbon
tape. Despite such delay in the start of the winding of
the ribbon tape, as the ribbon tape, which is in contact
with the print object sheet, is fed upon start of the print-
ing, there may be caused a loosening of the ribbon tape
hot release portion at a tip of the head in the initial stage
of the printing immediately after the start of the printing,
which often results in the problem that there is caused
a place where no printing is done at a head portion of
the printing or the printing is out of order because of no
good hot release, and it has been found that this prob-
lem arises in the case where the printing is done on the
print object sheet which is being transferred at a high
velocity of 10 inch/second or more.

[0005] As mentioned above, in the conventional letter
printing method for printing letters by using a line ther-
mal head supplied with electricity and a hot release type
thermal transfer ribbon tape, there is a problem that a
printing of a desired quality may not necessarily be done
at the starting time of the printing.

[0006] In view of the problem in the prior art, it is an
object of the present invention to provide a line thermal
head letter printing method by which a hot release type
thermal transfer ribbon tape may be fed synchronously
with a transfer velocity of a print object sheet from im-
mediately after a start of printing so that a high quality
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printing may be obtained.

[0007] In order to attain the mentioned, object in the
letter printing method for printing letters on the print ob-
ject sheet, which is being transferred, by using the line
thermal head and the hot release type thermal transfer
ribbon tape, the present invention provides a line ther-
mal head letter printing method comprising steps of:
feeding a necessary amount of the ribbon tape at a ve-
locity synchronized with a transfer velocity of the print
object sheet by using a stepping motor, and winding the
ribbon tape via a friction transmission by a power rotat-
ing at a velocity higher than that of the print object sheet
being transferred.

[0008] By employing the mentioned letter printing
method, winding of the ribbon tape is done while the rib-
bon tape is being stretched via the friction transmission
by the power rotating at the velocity higher than that of
the transferring print object sheet, thus the ribbon tape
is so wound that a tension acts on the ribbon tape con-
tinuously, there occurs no loosening of the ribbon tape
hot release portion at a tip of the head and the hot re-
lease of the ribbon tape takes place always in a good
condition.

[0009] While a ribbon tape winding side wants to so
stretch the ribbon tape at the velocity higher than that
of the transferring print object sheet, there is an effect
of a torque of the stepping motor provided on a ribbon
tape feeding side and the ribbon tape is in no case fed
at a velocity higher than that fed by a drive mechanism
using the stepping motor.

[0010] Also, in the letter printing method according to
the presentinvention, if both of the feeding and the wind-
ing of the ribbon tape are done by a roll drive and a feed-
ing amount of the ribbon tape is detected, by a rotary
encoder, then it will be preferable as an inked face of
the ribbon tape may not be damaged.

[0011] Thus, according to the letter printing method of
the present invention, a clear and high quality printing
can be done also on the print object sheet which is being
transferred at a velocity higher than 10 inch/second or
more with which there has been a problem.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is an explanatory constructional view of
a construction example of a letter printing device for
working a letter printing method according to the present
invention.

[0013] Fig. 2 is an explanatory constructional view of
a partial variation example of the construction of the let-
ter printing device of Fig. 1.

[0014] Herebelow, a letter printing method according
to the present invention will be described concretely us-
ing an embodimentiillustrating this method. Fig. 1 shows
one example of a letter printing device for working the
letter printing method of the present invention. In Fig. 1,
numeral 2 designates a print object sheet which is being
transferred to a direction shown by arrow. Numeral 4
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designates a thermal transfer ribbon tape, which is fed
from a ribbon tape master roll 6 to be wound around a
ribbon tape winding roll 8 while being disposed on the
print object sheet 2 on the way. The ribbon tape winding
roll 8 is rotated by a power transmitted from a power
transmission mechanism, described later, via a friction
transmission by a sliding clutch.

[0015] Numeral 10 designates a line thermal head
and numeral 12 designates a platen unit comprising a
plate or roller. The platen unit 12 is disposed under the
line thermal head 10, thereby the print object sheet 2
and the thermal transfer ribbon tape 4 are put between
the line thermal head 10 and the platen unit 12 so that
a letter printing may be done on the print object sheet
2. Numeral 13 designates a sheet velocity detecting en-
coder for detecting a transfer velocity of the print object
sheet 2.

[0016] Numeral 14 designates a rotary encoder and
guide roller, which detects a feeding velocity of the rib-
bon tape and at the same time guides a feeding of the
ribbon tape. Numeral 16 designates a guide roller, which
guides the feeding of the ribbon tape. Numeral 18 des-
ignates a stepping motor, which rotates the ribbon tape
master roll 6 to feed the ribbon tape in the amount need-
ed for the printing.

[0017] A drive force of the stepping motor 18 is trans-
mitted to the ribbon tape winding roll 8 via a belt 20, a
transmission roll 22 and a one-way clutch gear 24 so as
to drive the ribbon tape winding roll 8 rotationally.
[0018] The power transmission mechanism compris-
es the belt 20, the transmission roller 22 and the one-
way clutch gear 24 and is constructed such that the rib-
bon tape winding roll 8 is rotated always in a tape wind-
ing direction even if the stepping motor 18 rotates in ei-
ther direction so as to remove a loosening of the ribbon
tape 4.

[0019] Also, a transmission ratio or the drive force
which is transmitted from the stepping motor 18 to the
ribbon tape winding roll 8 is so set that a stretching force
acts always on the ribbon tape 4 as a diameter of the
ribbon tape winding roll 8 changes.

[0020] In the letter printing device constructed as
mentioned above, the ribbon tape master roll 6 is driven
by the stepping motor 18 so that the ribbon tape 4 is fed
at a velocity equal to the transfer velocity of the print
object sheet 2 and at the same time the power rotating
at a velocity higher than the transfer velocity of the print
object sheet 2 is transmitted to the ribbon tape winding
roll 8 via the friction transmission by the sliding clutch
so that the ribbon tape 4 is wound around the ribbon
tape winding roll 8.

[0021] Thus, a tension acts always on the ribbon tape
4 so that there occurs no loosening of the ribbon tape
hot release portion at the tip of the line thermal head 10
and the ribbon tape 4 may be wound around the ribbon
tape winding roll 8 always with a good condition of the
hot release. Hence, a clear letter printing can be done
using the hot release type ribbon tape.
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[0022] As mentioned above, while the ribbon tape 4
receives a stretching force acting toward the ribbon tape
winding roll 8, as there is acting the torque of the step-
ping motor 18 on the ribbon tape 4, the ribbon tape 4 is
in no case fed more than needed beyond the velocity
fed by the drive mechanism using the stepping motor 18.
[0023] Also, when the ribbon tape 4 is to stand still,
as a stationary torque can be obtained by using the step-
ping motor 18, the ribbon tape 4 is in no case dragged
by a contact resistance or an electrostatic force with the
print object sheet 2.

[0024] Also, in the illustrated letter printing device, as
the feeding amount of the ribbon tape 4 is monitored by
the rotary encoder and guide roller 14, an amount of the
ribbon tape 4 fed during the time of acceleration or de-
celeration in the process to follow the velocity of the print
object sheet 2 can be fed back to be rewound around
the ribbon tape master roll 6 only by rotating the stepping
motor 18 reversely, hence a consumption of the ribbon
tape 4 can be saved.

[0025] Further, in the present letter printing device, as
the feeding and the winding of the ribbon tape 4 are done
both by the roll drive, even when the roll of the ribbon
tape is made with the inked face being on the outer side,
the inked face of the ribbon tape is in no case damaged
by a load while moving on a transfer path. Also, as there
is no press feed mechanism using a drive roller, there
are greatly reduced a dirt of a feed roller and a falling of
sticking matters and an excellent print quality can be
maintained.

[0026] Furthermore, in the range of the feeding veloc-
ity of the ribbon tape of 10 inch/second or less, even if
the relation of the feeding and the winding in the present
system of the roll drive is reversed so as to drive the
winding roll, there is acting no load on the inked face
and an excellent print quality can be maintained.
[0027] In the letter printing device as described
above, while the ribbon tape master roll 6 and the ribbon
tape winding roll 8 are driven by the single stepping mo-
tor 18, the construction may be made such that the rib-
bon tape master roll 6 and the ribbon tape winding roll
8 are driven separately by two stepping motors 18, 26,
as shown in Fig.2. In this case, the ribbon tape winding
roll 8 is driven by the stepping motor 26 via a sliding
clutch.

[0028] If the drive is so done by the separate drive
motors, there is no need of providing a power transmis-
sion mechanism comprising a one-way clutch gear and
the like as in the device shown in Fig. 1.

[0029] According to the letter printing method of the
present invention, the necessary amount of the ribbon
tape is fed at the velocity synchronized with the transfer
velocity of the print object sheet by using the stepping
motor and this ribbon tape is wound via the friction trans-
mission by the power rotating at the velocity higher than
that of the transferring print object sheet, thereby the
ribbon tape is stretched continuously via the friction
transmission by the drive force of the velocity higher
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than that of the print object sheet so that there occurs

no loosening of the ribbon tape hot release portion at
the tip of the head and the hot release of the ribbon tape
takes place always in a good condition.

[0030] Thus, according to the letter printing method of 5
the present invention, a clear and high quality printing
can be done also on the print object sheet which is being
transferred at the velocity higher than 10 inch/second or
more with which there has been a problem.

[0031] Itis understood that the invention is not limited 70
to the particular construction and arrangement herein
illustrated and described but embraces such modified
forms thereof.

15
Claims

1. Aline thermal head letter printing method for print-
ing letters on a print object sheet, which is being
transferred, by using a line thermal head and a hot 20
release type thermal transfer ribbon tape, charac-
terized in comprising steps of:

feeding a necessary amount of said ribbon tape

(4) at a velocity synchronized with a transferve- 25
locity of said print object sheet (2) by using a
stepping motor (18), and

winding said ribbon tape (4) via a friction trans-
mission by a power rotating at a velocity higher
than that of said print object sheet (2) being 30
transferred.

2. A line thermal head letter printing method as
claimed in Claim 1, characterized in that both of
the feeding and the winding of said ribbon tape (4) 35
are done by a roll drive and a feeding amount of
said ribbon tape (4) is detected by a rotary encoder
(14).

3. A line thermal head letter printing method as 40
claimed in Claim 1 or 2, characterized in that there
is provided a construction that the power for winding
said ribbon tape (4) is obtained from said stepping
motor (18) via a power transmission mechanism
comprising a one-way clutch gear (24). 45

4. A line thermal head letter printing method as
claimedin Claim 1 or 2, characterized in that there
is provided a construction that the power for winding
said ribbon tape (4) is obtained from a second step- 50
ping motor (26) which is different from said stepping
motor (18).
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Fig. 1

Mechanism for removing ribbon tape
loosening by giving always tape winding
directional rotation even in either
directional motor rotation

Winding via friction
transmission
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Fig. 2

Winding via frictio
transmission
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