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(54) ROTARY PRINTER

(57) A rotary printing apparatus includes a thermal
head 11 for thermally printing in a main scanning direc-
tion along a radial direction of a disk print medium M
having a heat-sensitive coloring layer, a spring 11a for
pressing the thermal head 11 against the disk print me-
dium M, a turn table 19 for supporting the disk print me-

FIG 6

dium M rotatably in a sub-scanning direction along a cir-
cumferential direction of the disk print medium M, and
a pinch roller 31 for rotation-driving the disk print medi-
um M by contacting an outer circumferential portion
thereof. With this construction, high quality image print-
ing can be achieved by driving the disk print medium to
rotate stably during printing operations.
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Description
Technical Field

[0001] The invention relates to a rotary printing appa-
ratus for printing on a disk print medium such as a CD-
R (Compact Disk-Recordable).

Background Art

[0002] CD-Rs (compact disk-recordables) are write-
once optical disks onto which data can be recorded only
once unlike disks such as read-only CDs and CD-ROMs
(read only memories). Data recorded on CD-Rs can be
reproduced by a reproducing apparatus for CD-Rs as
well as CDs and CD-ROMs. Because of their inexpen-
siveness, easiness to handle and large recording ca-
pacity, CD-Rs are frequently used for software publica-
tion on a small scale of approximately 100 copies.
[0003] One surface of a CD or CD-ROM is used as a
record surface for data-recording and data-reading, and
the other surface is generally used as a print surface for
printing a title or the like. Since CDs or CD-ROMs having
the same design are generally published in large quan-
tity, printing is performed by use of a large-size printer.
Since CD-Rs are used for small-scale publication and
private uses, a small-size and inexpensive printer is de-
sired which is capable of easily producing and changing
print contents for a small number of disks or for each
disk.

[0004] Examples of such printers are described in
Japanese Unexamined Patent Publications JP-A
5-238005 (1993) and JP-A 6-31906 (1994). In these in-
formation recorders, information is recorded onto a
record surface of an optical disk through a pickup, while
ink-jet printing is performed on the print surface. The
printing of the optical disk is performed while moving an
ink-jet nozzle in the radial direction of the optical disk
and rotating the optical disk.

[0005] Such information recorders are large-sized
and complicated because the information recorders
have an ink cartridge and a mechanism for supplying
ink to an ink-jet head for an ink-jet printing method and
as well a pickup for information recording. Moreover,
since the ink-jet head and the pickup are provided in the
same apparatus, information recording may be hin-
dered for a reason such that ink scattering from the ink-
jet head adheres to the pickup. Further, maintenance
such as replacement of the ink cartridge and cleaning
of parts around the ink-jet head takes time.

[0006] Further, if fluctuations in rotational speed of the
optical disk occur during the printing operation, density
variations such as uneven images, streaks, etc. are
caused in the radial direction, with the result that the im-
age quality is greatly degraded.
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Disclosure of Invention

[0007] Itis an object of the invention to provide a ro-
tary printing apparatus that can achieve high quality im-
age printing by stably rotating a disk print medium in
printing operations.

[0008] The invention provides a rotary printing appa-
ratus comprising:

athermal head for thermally printing in a main scan-
ning direction along a radial direction of a disk print
medium having a heat-sensitive coloring layer;
head pressing means for pressing the thermal head
against the disk print medium;

rotation supporting means for supporting the disk
print medium rotatably in a sub-scanning direction
along a circumferential direction of the disk print
medium; and

rotation-driving means for rotation-driving the disk
print medium by contacting an outer circumferential
portion thereof.

[0009] According to the invention, since in the rota-
tional torque T applied to the disk print medium = radius
R X external force F, the radius R can be increased by
rotation-driving the disk print medium by contacting the
outer circumferential portion thereof, a large rotational
torque can be obtained with a small drive force. In par-
ticular, in a thermal recording system using a thermal
head, since the thermal head and the medium must be
brought into intimate and uniform contact with each oth-
er, the frictional resistance between them becomes rel-
atively large. Since the effects of load variations due to
the friction, external disturbances, etc. can be reduced
by increasing the rotational torque for driving, the large
rotational torque serves to reduce variations in rotational
speed, and high quality image printing can thus be
achieved.

[0010] In the case of a disk print medium such as an
optical disk, one side is a data recording surface which
an optical pickup accesses, the other side is a label
printing surface, and both surfaces are sensitive to con-
tamination and scratches. By employing a rotation-driv-
ing method in which the disk print medium is driven by
contact of the outer circumferential portion thereof, ef-
fects on the data recording surface and label printing
surface can be avoided.

[0011] Furthermore, by applying the drive force direct-
ly to the disk print medium, the effects of mechanical
errors of a drive transmission mechanism and transmis-
sion losses can be minimized, so that stabilization of the
rotational speed can be achieved.

[0012] In the invention, it is preferable that the rota-
tion-driving means includes a pinch roller for pressing
the outer circumferential portion of the disk print medi-
um, a roller driving mechanism for driving the pinch roll-
er, and a roller displacing mechanism for displacing the
pinch roller and thereby controlling the pinch roller to
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contact with or separate from the outer circumferential
portion.

[0013] According to the invention, with the pinch roller
pressing the outer circumferential portion of the disk
print medium, torque can be transmitted smoothly to the
disk print medium. Furthermore, the elasticity of the
pinch roller itself works to absorb variations in rotation
and thereby stabilize the rotational speed.

[0014] Furthermore, the loading and changing of the
disk print medium is facilitated by displacing the pinch
roller so as to separate from the outer circumferential
portion. When the pinch roller is made of rubber, roller
deformation over time can be prevented by keeping the
roller in the separated condition at all times except dur-
ing printing operations.

[0015] In the invention, it is preferable that the rota-
tion-driving means includes a belt disposed so as to con-
tact the outer circumferential portion of the disk print me-
dium, a belt driving mechanism for driving the belt in a
longitudinal direction, and a tension control mechanism
for controlling the tension of the belt.

[0016] According to the invention, since the elasticity
of the belt itself works to absorb variations in rotation,
and the belt contacts the outer circumferential portion
over an increased length, factors contributing to varia-
tions in rotation such as torque variations and dimen-
sional errors of the belt and the disk print medium are
equalized, serving to stabilize the rotational speed.
[0017] Furthermore, the loading and changing of the
disk print medium is facilitated by controlling the tension
of the belt to separate the belt from the outer circumfer-
ential portion. When the belt is made of rubber, belt de-
formation over time can be prevented by keeping the
belt in the separated condition at all times except during
printing operations.

[0018] The invention also provides a rotary printing
apparatus comprising:

a thermal head for thermally printing in a main scan-
ning direction along a radial direction of a disk print
medium having a heat-sensitive coloring layer;
head pressing means for pressing the thermal head
against the disk print medium; and

a backup roller for supporting the disk print medium
against a head pressing force rotatably in a sub-
scanning direction along a circumferential direction
of the disk print medium,

wherein the backup roller is constructed of a cone-
shaped roller whose diameter gradually increases
toward the outer circumference of the disk print me-
dium.

[0019] According to the invention, since the backup
roller is constructed of a cone-shaped roller, the surface
velocity of the backup roller increases toward the outer
circumference of the disk print medium. This makes it
possible to accommodate differences in surface velocity
between the inner and outer radii where the surface ve-
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locity increases with increasing radius from the center
of the disk print medium. Accordingly, since the tangen-
tial velocity of the backup roller always coincides with
that of the disk print medium irrespective of the radial
position from the center, slippage due to the differences
in surface velocity between the inner and outer radii
does not occur, and stable rotational motion of the disk
print medium can be maintained. On the other hand, in
the case of a cylindrically shaped backup roller, there
arises the problem that slippage occurs due to the dif-
ferences in surface velocity between the inner and outer
radii of the disk print medium, resulting in an inability to
provide a stable rotational support.

[0020] Further, in a thermal recording system using a
thermal head, the thermal head and the medium must
be brought into intimate anduniformcontactwithea-
chother. In view of this, bydisposing the backup roller so
as to support the entire recording area on which the ther-
mal head is pressed, the head pressing force is equal-
ized and high quality image printing can be achieved.
[0021] In the case of a disk print medium such as an
optical disk, one side is a data recording surface which
an optical pickup accesses, the other side is a label
printing surface, and both surfaces are sensitive to con-
tamination and scratches. Accordingly, it is preferable
to form the backup roller of an elastic and non-hard ma-
terial such as rubber.

[0022] Intheinvention, itis preferable that the backup
roller is a drive roller for rotation-driving the disk print
medium.

[0023] According to the invention, using the cone-
shaped backup roller to rotation-drive the disk print me-
dium, the gripping force between the disk print medium
and the backup roller is spread out in the radial direction,
and the contact area between them can also be made
large, so that the drive force from the backup roller can
be reliably transmitted to the disk print medium.

[0024] Furthermore, since the backup roller is con-
structed to directly drive the disk print medium by con-
tacting it, the rotational speed can be stabilized, be-
cause the effects of mechanical errors of the drive trans-
mission mechanism and transmission losses can be
minimized. When the backup roller is formed of rubber
or the like, elasticity of the roller itself works to absorb
variations in rotation. This also serves to stabilize the
rotational speed.

[0025] Further, when the backup roller is constructed
to also serve as a drive roller, the need to provide a sep-
arate drive roller can be eliminated. This contributes to
reducing the number of parts and making the apparatus
compact in construction.

[0026] The invention also provides a rotary printing
apparatus comprising:

a thermal head for thermally printing in a main scan-
ning direction along a radial direction of a disk print
medium having a heat-sensitive coloring layer;

head pressing means for pressing the thermal head
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against the disk print medium; and

a backup roller for supporting the disk print medium
against a head pressing force rotatably in a sub-
scanning direction along a circumferential direction
of the disk print medium,

wherein the backup roller is disposed along the ra-
dial direction of the disk print medium and includes
a plurality of individual rollers rotating independent-
ly of each other.

[0027] According to the invention, since the plurality
of individual rollers arranged along the radial direction
of the disk print medium support the disk print medium
and rotate independently of each other, the backup roller
can handle differences in surface velocity between the
inner and outer radii where the surface velocity increas-
es with increasing radius from the center of the disk print
medium. Accordingly, since the tangential velocity of the
backup roller always coincides with that of the disk print
medium irrespective of the radial position from the cent-
er, slippage due to the differences in surface velocity be-
tween the inner and outer radii does not occur, and sta-
ble rotational motion of the disk print medium can be
maintained. On the other hand, if the backup roller is
constructed of a single cylindrically shaped roller, there
arises the problem that slippage occurs due to the dif-
ferences in surface velocity between the inner and outer
radii of the disk print medium, resulting in an inability to
provide a stable rotational support.

[0028] Further, in a thermal recording system using a
thermal head, the thermal head and the medium must
be brought into intimate and uniform contact with each
other. In view of this, by disposing the many individual
rollers so as to support the entire recording area on
which the thermal head is pressed, the head pressing
force is equalized and high quality image printing can
be achieved.

[0029] In the case of a disk print medium such as an
optical disk, one side is a data recording surface which
an optical pickup accesses, the other side is a label
printing surface, and both surfaces are sensitive to con-
tamination and scratches. Accordingly, it is preferable
to form the backup roller of an elastic and non-hard ma-
terial such as rubber.

[0030] Inthe invention, it is preferable that one of the
individual rollers is constructed as a drive roller for rota-
tion-driving the disk print medium, and the other rollers
as driven rollers.

[0031] According to the invention, by using one of the
individual rollers as a drive roller, the torque can be
transmitted at the position on which the head pressing
force is exerted, and stable rotation-driving can thus be
achieved. In particular, since, in the rotational torque T
applied to the disk print medium = radius R x force F,
the radius R can be increased by disposing the drive
roller at the outermost end, a large rotational torque can
be obtained with a small drive force.

[0032] Furthermore, since the backup roller is con-
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structed to directly drive the disk print medium by con-
tacting it, the rotational speed can be stabilized, be-
cause the effects of mechanical errors of the drive trans-
mission mechanism and transmission losses can be
minimized. When the backup roller is formed of rubber
or the like, elasticity of the roller itself works to absorb
variations in rotation. This also serves to stabilize the
rotational speed.

[0033] Further, when one of the individual rollers is
constructed to also serve as a drive roller, the need to
provide a separate drive roller can be eliminated. This
contributes to reducing the number of parts and making
the apparatus compact in construction.

[0034] Intheinvention,itis preferable to provide a pair
of holding rollers for rotation-driving the disk print medi-
um by holding therebetween the outer circumferential
portion of the disk print medium from both sides thereof.
[0035] According to the invention, since the disk print
medium is rotation-driven by the pair of holding rollers
holding the outer circumferential portion fromboth sides,
the gripping force increases and the possibility of slip-
page between the holding rollers and the disk print me-
dium is eliminated, achieving stabilization of the rota-
tional speed. Further, the elasticity of the holding rollers
also works to absorb variations in rotation.

[0036] The invention also provides a rotary printing
apparatus comprising:

a thermal head for thermally printing in a main scan-
ning direction along a radial direction of a disk print
medium having a heat-sensitive coloring layer;
head pressing means for pressing the thermal head
against the disk print medium;

a turn table for supporting the disk print medium ro-
tatably in a sub-scanning direction along a circum-
ferential direction of the disk print medium; and

a backup roller for supporting the turn table so as
to oppose a head pressing force.

[0037] According to the invention, the backup roller is
disposed on the side of the turn table opposite from the
thermal head, to support the turn table so as to oppose
the head pressing force. This structure serves to support
the tilting moment being exerted upon the turn table by
the head pressing force, and to maintain the intimate
and uniform contact between the thermal head and the
disk print medium. In particular, the support position of
the backup roller is preferably made as far as possible
from the center of the turn table so that a greater tilting
moment can be supported.

[0038] Further, in a thermal recording system using a
thermal head, the thermal head and the medium must
be brought into intimate and uni form contact with each
other. In view of this, by disposing the turn table so as
to support the entire recording area on which the thermal
head is pressed, the head pressing force is equalized
and high quality image printing can be achieved.
[0039] In the case of a disk print medium such as an
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optical disk, one side is a data recording surface which
an optical pickup accesses, the other side is a label
printing surface, and both surfaces are sensitive to con-
tamination and scratches. By disposing the turn table
between the disk print medium and the backup roller,
contamination and scratched can be prevented.
[0040] Further, by using the turn table for mounting
the disk print medium thereon, the moment of inertia in-
creases by the mass of the turn table compared with the
case of the medium alone, and this serves to reduce
variations in rotational speed.
[0041] Intheinvention, itis preferable that the backup
roller is a drive roller for rotation-driving the turn table.
[0042] According to the invention, since the backup
roller is constructed to also serve as a drive roller, the
need for a separate drive roller can be eliminated. This
contributes to reducing the number of parts and making
the apparatus compact in construction. In particular, it
is preferable to take the support position of the backup
roller as far as possible from the center of the turn table.
In that case, since, in the rotational torque T applied to
the turn table = radius R X force F, the radius R can be
increased, a large rotational torque can be obtained with
a small drive force. In a thermal recording system using
a thermal head, since the thermal head and the medium
must be brought into intimate and uniform contact with
each other, the frictional resistance between them be-
comes relatively large. Since the effects of load varia-
tions due to the friction, external disturbances, etc. can
be reduced by increasing the rotational force for driving,
the large rotational torque serves to reduce variations
in rotational speed, and high quality image printing can
thus be achieved.
[0043] In the invention, it is preferable that the disk-
print medium has an optically readable data recording
surface, and

an optical pickup for reading information recorded
on the data recording surface is also provided.
[0044] Accordingtothe invention, by providing the op-
tical pickup, a data reading function can be added to the
rotary printing apparatus, that is, the rotary printing ap-
paratus can also be used as an optical disk drive unit,
thus serving to conserve space. Furthermore, it is also
possible to prerecord print data on the data recording
surface of the disk print medium that has yet to be print-
ed, and to print on the rotating disk print medium by us-
ing the print data read out by the optical pickup. Further,
the optical pickup may be configured as a write head for
writing to the data recording surface.

Brief Description of Drawings

[0045] Fig. 1 is a perspective view explaining a ther-
mal recording method according to the invention.

[0046] Fig. 2A is a cross-sectional view showing the
structure of a heat-sensitive print sheet 21 used as a
disk print medium M of Fig. 1 and Fig. 2B is a cross-
sectional view showing the structure of a medium 19 in
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which the heat-sensitive print sheet 21 is pasted to an
optical disk 20.

[0047] Fig. 3is a block diagram showing the electrical
structure of a rotary printing apparatus 10.

[0048] Fig. 4 is a timing chart showing the operation
of the rotary printing apparatus 10.

[0049] Figs. 5Ato 5F are views showing printing steps
of the disk print medium M.

[0050] Fig. 6 is a schematic diagram showing a first
embodiment of the invention.

[0051] Fig. 7 is a diagram showing a comparative ex-
ample.
[0052] Fig. 8 is a plan view showing the first embodi-

ment of the invention.

[0053] Figs. 9A and 9B are schematic diagrams
showing alternative examples of the pinch roller 31.
[0054] Figs. 10A and 10B are schematic diagrams
showing a second embodiment of the invention, Fig.
10A showing the disk print medium M in a rotating con-
dition, and Fig. 10B showing how the medium M is made
ready to be removed.

[0055] Figs. 11A and 11B are schematic diagrams
showing a third embodiment of the invention.

[0056] Fig. 12 is a schematic diagram showing a
fourth embodiment of the invention.

[0057] Figs. 13A and 13B are schematic diagrams
showing a fifth embodiment of the invention, Fig. 13A
showing a plan view and Fig. 13B showing a side view.
[0058] Fig. 14 is a schematic diagram showing a sixth
embodiment of the invention.

[0059] Fig. 15 is a schematic diagram showing a sev-
enth embodiment of the invention.

Best Mode for Carrying out the Invention

[0060] Fig. 1 is a perspective view explaining a ther-
mal recording method according to the invention. A ro-
tary printing apparatus 10 comprises a thermal head 11,
a backup roller 12 and cathode tubes 13 and 14, for
printing on a disk print medium M. The disk print medium
M is a disk-shaped print medium having heat-sensitive
coloring layers which are colored when heat is applied.
The thermal head 11 is a line thermal head extending in
the radial direction of the disk print medium M. A step-
ping motor 15 rotates the disk print medium M about its
axis. The backup roller 12, whose surface is covered
with rubber, supports the disk print medium M from its
rear surface against the pressure to its top surface by
the thermal head 11, and rotates as the disk print medi-
um M rotates. The cathode tubes 13 and 14 emit ultra-
violet rays of wavelengths at which the coloring layers
of the disk print medium M are fixed.

[0061] Printing of the rotary printing apparatus 10, in
which the radial direction of the disk print medium M is
the main scanning direction and the circumferential di-
rection of the disk print medium M is the sub scanning
direction, is carried out by selectively supplying heat to
pixel areas arranged in the radial and circumferential di-
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rections of the disk print medium M to color them.
[0062] The thermal head 11 as shown in Fig. 1 may
be a serial head capable of scanning along the radial
direction of the disk print medium M. Moreover, a turn-
table 31 may be used in place of the backup roller 12 as
shown in Fig. 1.

[0063] Fig. 2A is a cross-sectional view showing the
structure of a heat-sensitive print sheet 21 used as the
disk print medium M as shown in Fig. 1. Fig. 2B is a
cross-sectional view showing the structure of a medium
19 in which the heat-sensitive print sheet 21 is pasted
on an optical disk 20.

[0064] The heat-sensitive print sheet 21 as shown in
Fig. 2A has a cross-sectional structure similar to those
of multicolor heat-sensitive record sheets described in
Japanese Unexamined Patent Publications JP-A
3-43293 (1991) and JP-A 5-69566 (1993). The printing
method of coloring a multicolor heat-sensitive record
sheet by applying heat to the sheet is called a TA (ther-
mo-auto chrome) method. The rotary printing apparatus
10 of this embodiment is also a TA printer.

[0065] In the heat-sensitive print sheet 21, a heat-
sensitive coloring layer 23 is formed on the surface of a
base material 22 such as paper, and the plane shape of
the sheet 21 is a disk shape. The heat-sensitive coloring
layer 23 is composed of a yellow coloring layer 23a, a
magenta coloring layer 23b and a cyan coloring layer
23c.

[0066] The yellow coloring layer 23a contains a yellow
pigment material encapsulated in microcapsules and a
coupler. By applying thermal energy of 20 mJ/mm? or
more, the pigment material passes through the micro-
capsules to react with the coupler, so that the layer 23a
is colored. Moreover, by applying ultraviolet rays of a
wavelength of 420 nm to the yellow coloring layer 23a,
the unreacted yellow pigment material is decomposed,
so that coloring does not continue any more.

[0067] The magenta coloring layer 23b contains a ma-
genta pigment material encapsulated in microcapsules
and a coupler. By applying thermal energy of not less
than 40 mJ/mm2, the pigment material passes through
the microcapsules to react with the coupler, so that the
layer 23b is colored. Moreover, by applying ultraviolet
rays of a wavelength of 365 nm to the magenta coloring
layer 23b, the unreacted magenta pigment material is
decomposed, so that coloring does not progress any
more.

[0068] The cyan coloring layer 23c contains a dye en-
capsulated in microcapsules, and is colored by applying
thermal energy of approximately 80 mJ/mm?2 or more.
[0069] The thermal head 11 as shown in Fig. 1 is ca-
pable of supplying any of thermal energy of 20 mJ/mm?
to 40 mJ/mm2, thermal energy of 40 mJ/mm?2 to 80 mJ/
mm?2 and thermal energy of 80 mJ/mm?2 to 120 mJ/mm?2,
The cathode tube 13 emits ultraviolet rays of a wave-
length of 420 nm to fix the yellow coloring layer 23a. The
cathode tube 14 emits ultraviolet rays of a wavelength
of 365 nm to fix the magenta coloring layer 23b.
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[0070] Inthe medium 19 as shownin Fig. 2B, the heat-
sensitive print sheet 21 is pasted on the print surface
20a of the optical disk 20 such as a CD-R with an adhe-
sive layer 24 in between.

[0071] Inthe optical disk 20, an organic pigment layer
25, a reflective layer 26 made of metal and a protective
layer 27 are laminated in this order on a polycarbonate
substrate 30. For the optical disk 20, data recording is
performed by phase-changing the organic pigment layer
25 by applying a laser beam from the record surface
20b. The optical disk 20 usable for the rotary printing
apparatus 10 is not limited to a disk having such a struc-
ture, but may be, for example, a CD, CD-ROM or CD-
RW (rewritable). Moreover, the optical disk 20 may be
a DVD (digital video disk)-ROM, DVD-RAM (random ac-
cess memory), DVD-R, DVD-RW or the like.

[0072] As the disk print medium M, the heat-sensitive
print sheet 21 as shown in Fig. 2A may be used as it is,
or the medium 19 as shown in Fig. 2B may be used.
When the heat-sensitive print sheet 21 is used as it is,
the heat-sensitive print sheet 21 can be pasted on the
optical disk 20 after printing. Moreover, the heat-sensi-
tive coloring layer 23 may be directly formed on the op-
tical disk 20 by vapor deposition or the like.

[0073] Fig. 3is ablock diagram showing the electrical
structure of the rotary printing apparatus 10. An inter-
face (I/F) 94 performs data transmission with an external
host such as a personal computer through communica-
tion such as parallel communication or serial communi-
cation, for example, receives image data to be printed
from the external host and transmits status data repre-
sentative of the operation condition of the printing appa-
ratus 10. A CPU (central processing unit) 91 operates
in accordance with a predetermined program stored in
a ROM (read only memory) 92 or the like, and controls
general operations such as processing of signals for the
thermal head 11 and operations of the stepping motor
15 and the cathode tubes 13 and 14. The ROM 92 is a
nonvolatile memory in which the program for the CPU
91 and various data are stored.

[0074] ARAM 93is a volatile memory in which printing
data and various data are stored, and functions also as
a buffer memory for continuously expanding image data
thereinto. The function of the buffer memory for data de-
velopment may be assigned to a memory on the side of
the external host to thereby save the memory capacity
on the side of the printing apparatus 10.

[0075] Fig. 4 is a timing chart showing the operation
of the rotary printing apparatus 10. Figs. 5A to 5F are
views stepwisely showing the print condition of the disk
print medium M. When printing is started, the data of a
printimage produced by the external host is transmitted
to the thermal head 11 through the I/F 94, the CPU 91
and the like. At the same time, energization of the step-
ping motor 15 is started, so that the stepping motor 15
rotates the disk print medium M at a predetermined ro-
tation speed.

[0076] In Fig. 5A, energization of the thermal head 11
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is started, and thermal energy of the lowest heat-sensi-
tive coloring level is applied to the disk print medium M.
Consequently, the yellow coloring layer 23a is colored.
Then, as shown in Fig. 5B, when a forefront line 73 of a
colored area 75 of the yellow coloring layer 23a reaches
a rearmost part 71b of a light irradiated area 71, ener-
gization of the cathode tube 13 is started. Consequently,
light from the cathode tube 13 is applied to the disk print
medium M. The light irradiated area 71 is an area irra-
diated with light from the cathode tube 13. Then, when
the forefront line 73 has reached the thermal head 11
again, energization of the thermal head 11 is stopped to
end coloring of the yellow coloring layer 23a.

[0077] Then, as shown in Fig. 5C, when a forefront
line 74 of a fixed area 77 where fixing of the yellow color-
ing layer 23a is completed reaches the thermal head 11,
energization of the thermal head 11 is started, and ther-
mal energy of the second lowest heat-sensitive coloring
level is applied to the disk print medium M. Consequent-
ly, coloring of the magenta coloring layer 23b is started
from the forefront line 74. Then, when the forefront line
74 of the fixing-completed area of the yellow coloring
layer again reaches the rearmost part 71b of the light
irradiated area 71, energization of the cathode tube 13
is stopped to end fixing of the yellow coloring layer 23a.
[0078] Then, as shown in Fig. 5D, when the forefront
line 74 of a colored area 79 where the magenta coloring
layer 23b is colored reaches a rearmost part 72b of a
lightirradiated area 72, energization of the cathode tube
14 is started. Consequently, light from the cathode tube
14 is applied to the disk print medium M, so that the ma-
genta coloring layer 23b is fixed. The light irradiated ar-
ea 72 is an area irradiated with light from the cathode
tube 14. Then, when the forefront line 74 of the colored
area of the magenta coloring layer reaches the thermal
head 11, energization of the thermal head 11 is stopped
to end coloring of the magenta coloring layer 23b.
[0079] Then, as shown in Fig. 5E, when a forefront
line 78 of a fixed area 81 where fixing of the magenta
coloring layer 23b is completed reaches the thermal
head 11, energization of the thermal head 11 is started,
and thermal energy of the highest heat-sensitive color-
ing level is applied to the disk print medium M. Conse-
quently, coloring of the cyan coloring layer 23c is started
from the forefront line 78. Then, when the forefront line
78 of the fixing-completed area of the magenta coloring
layer again reaches the rearmost part 72b of the light
irradiated area 72, energization of the cathode tube 14
is stopped to end fixing of the magenta coloring layer
23b.

[0080] Then, as shown in Fig. 5F, when the forefront
line 78 of the colored area of the cyan coloring layer
again reaches the thermal head 11, energization of the
thermal head 11 is stopped to end coloring of the cyan
coloring layer 23c. At this time, the disk print medium M
is all covered with a colored area 82 where the cyan
coloring layer 23c is colored, and printing is completed.
[0081] By successively performing coloring and fixing
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of the yellow coloring layer 23a, coloring and fixing of
the magenta coloring layer 23b and coloring of the cyan
coloring layer 23c as described above, full-color printing
can be performed.

[0082] Fig. 6 is a schematic diagram showing a first
embodiment of the invention, and Fig. 7 is a diagram
showing a comparative example. Fig. 8 is a plan view
showing the first embodiment of the invention. Referring
first to Fig. 6, the disk print medium M is mounted on a
turn table 19. At the center of the turn table 19 is provid-
ed an engagement protrusion whose outer diameter
substantially matches the center hole of the disk print
medium M and thus centers the disk print medium M
thereon. The thermal head 11 is arranged along the ra-
dial direction of the disk print medium M, and is pressed
toward the disk print medium M with a pressing force Ft
by a spring 11a attached to the apparatus cover. The
backup roller 12 is driven to rotate so as to oppose the
pressing force Ft, and stably supports the rotating sur-
face of the disk print medium M. The backup roller 12
shown in Fig. 6 is cylindrical in shape, but a cone-
shaped roller such as the one shown in Fig. 1 may also
be used.

[0083] The pinch roller 31 connected to the motor 15
is located on a line extended from the recording line of
the thermal head 11, and directly rotation-drives the disk
print medium M. The pinch roller 31 is formed of rubber
or like material that does not easily slip on the medium
M, and presses the outer circumference of the disk print
medium M inwardly toward the center thereof by a
pressing force Fp. The turntable 19 supports the disk
print medium M against the pressing force Fp. Since this
force balance works to position the disk print medium M
in place, the medium clamping mechanism disposed op-
posite the turn table 19 may be omitted.

[0084] The rotation angle of the turn table 19 is de-
tected by a rotary encoder RE and, by using the detec-
tion signal as a feedback signal to the motor 15, the ro-
tation angle and the rotational speed of the disk print
medium M can be controlled accurately.

[0085] With the pinch roller 31 directly driving the disk
outer circumference, a large rotational torque can be ob-
tained with a small driving force, and thus the disk print
medium M can be driven to rotate stably. Furthermore,
the elasticity of the pinch roller 31 itself works to absorb
variations in rotation, serving to stabilize the rotational
speed.

[0086] Onthe other hand, inthe comparative example
of Fig. 7, the disk print medium M is held between a turn
table 18 and a clamp 30 with a pressing force Fc, and
the turn table 18 is driven by a motor 15 via gears 16
and 17. In this construction, though the gears 16 and 17
provide a reducing mechanism, the motor 15 is required
to generate a large rotational torque. Furthermore,
backlash of the gears 16 and 17, slippage between the
disk print medium M and the turn table 18, and variations
in rotation due to deformed parts, etc. tend to occur.
[0087] A displacing mechanism for the pinch roller 31
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is shown in detail in Fig. 8. The pinch roller 31 and a
gear 32 rotating with it engage with an intermediate gear
33 which, in turn, engages with a drive gear 34. The
drive gear 34 is rotation-driven by a drive shaft 35 of the
motor 15. The pinch roller 31 and the gear 32 are rotat-
ably supported at one end of a lever 37. The lever 37 is
supported so as to pivot about a shaft that coincides with
the axis of the intermediate gear 33. The rear end of the
lever 37 is engaged with a spring 36, and the restoring
force of the spring 36 generates the pressing force Fp
for pressing the pinch roller 31 against the medium M.
Also, an electromagnetic plunger 38 for controlling the
expansion and contraction of the spring 36 is attached
to the rear end of the lever 37, and controls the pinch
roller 31 to contact with or separate from the outer cir-
cumference of the medium M.

[0088] Fig. 8 shows the medium M in a rotating con-
dition. With the electromagnetic plunger 38 off, and with
the pinch roller 31 being pressed against the outer cir-
cumference of the medium M by the spring 36, the motor
15 drives the pinch roller 31 via the drive gear 34, the
intermediate gear 33, and the gear 32, and thus drives
the medium M to rotate. When changing the medium M,
the electromagnetic plunger 38 is energized, angularly
displacing the lever 37 and thereby causing the pinch
roller 31 to separate from the outer circumference of the
medium M. It is also possible to interlock the operation
of the electromagnetic plunger 38 with the open/close
action of the apparatus cover.

[0089] With the pinch roller 31 thus displaced and
separated from the outer circumference, the loading and
changing of the disk print medium M becomes easier. If
the pinch roller 31 is made of rubber, roller deformation
over time can be prevented by keeping the roller in the
separated condition at all times except during printing
operations.

[0090] Figs. 9A and 9B are schematic diagrams
showing alternative examples of the pinch roller 31. In
Fig. 9A, there are provided two pinch rollers 31 contact-
ing the upper and lower edges of the outer circumfer-
ence of the medium M obliquely at an angle of 45 de-
grees. The two rollers together exert a pressing force
Fp to press the outer circumference of the disk print me-
dium M inwardly toward the center thereof, and the me-
dium M can thus be rotation-driven with the rotation of
the pinch rollers 31.

[0091] InFig. 9B, aV-shaped groove is formed around
the outer circumferential face of the pinch roller 31 so
that the pinch roller 31 contacts the upper and lower
edges of the outer circumference of the medium M ob-
liquely at an angle of 45 degrees. With this structure, the
pressing force is exerted on the outer circumference of
the disk print medium M to press it inwardly toward the
center thereof, and the medium M can thus be rotation-
driven with the rotation of the pinch roller 31.

[0092] Figs. 10A and 10B are schematic diagrams
showing a second embodiment of the invention, Fig.
10A showing the disk print medium M in a rotating con-
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dition, and Fig. 10B showing how the medium M is made
ready to be removed.

[0093] The disk print medium M is mounted on a turn
table 19 having an engagement protrusion for centering,
similar to the one shown in Fig. 6. The thermal head 11
is arranged along the radial direction of the disk print
medium M, and is pressed toward the disk print medium
M with a pressing force Ft by a spring attached to the
apparatus cover. As in Fig. 6, there is also provided a
backup roller which is driven to rotate so as to oppose
the pressing force Ft.

[0094] A belt 40 is wrapped passing around the outer
circumference of the disk print medium M and a drive
pulley 42 connected to the motor 15, and is supported
by being held between the drive pulley 42 and a belt
retaining roller 43 rotating with it. The belt 40 is formed
of a flexible material such as rubber that does not easily
slip on the medium M or the drive pulley 42.

[0095] The drive unit comprising the drive pulley 42,
belt retaining roller 43, motor 15, etc. is biased with a
pressing force Fb by a spring mechanism or the like so
as to apply a predetermined tension to the belt 40. The
belt 40 thus presses the outer circumference of the disk
print medium M inwardly toward the center thereof, and
the turn table 19 supports the disk print medium-
Mmountedonit. Since this force balanceworks to posi-
tion the disk print medium M in place, the medium
clamping mechanism disposed opposite the turn table
19 may be omitted.

[0096] The rotation angle of the turn table 19 is de-
tected by a rotary encoder or the like and, by using the
detection signal as a feedback signal to the motor 15,
the rotation angle and the rotational speed of the disk
print medium M can be controlled accurately.

[0097] When the motor 15 drives the drive pulley 42,
the belt 40 is driven in the longitudinal direction, causing
the disk print medium M contacting the belt 40 to rotate.
With the belt 40 directly driving the disk outer circumfer-
ence, a large rotational torque can be obtained with a
small driving force, and thus the disk print medium M
can be driven to rotate stably. Furthermore, since the
elasticity of the belt 40 itself works to absorb variations
in rotation, and the belt 40 contacts the outer circumfer-
ence over an increased length, factors contributing to
variations in rotation such as torque variations and di-
mensional errors of the belt and the disk print medium
are equalized, serving to stabilize the rotational speed.
[0098] When removing the medium M from the turn
table 19, as shown in Fig. 10B, the drive unitis displaced
toward the medium M, loosening the tension of the belt
40 and thus slackening the belt 40 to allow it to separate
from the outer circumference of the medium M. Belt
guides 41a to 41c are provided to prevent the belt 40
from being widely displaced at this time, and to ensure
that the belt 40 can be remounted in its original position;
in particular, the belt guides 41a and 41c move together
with the drive unit. Here, it is also possible to interlock
the displacing operation of the drive unit with the open/
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close action of the apparatus cover.

[0099] With the tension of the belt 40 thus controlled
to separate the belt 40 from the outer circumference, the
loading and changing of the disk print medium M be-
comes easier. If the belt 40 is made of rubber, belt de-
formation over time can be prevented by keeping the
belt in the separated condition at all times except during
printing operations.

[0100] Figs. 11A and 11B are schematic diagrams
showing a third embodiment of the invention, Fig. 11A
showing a rotary printing mode and Fig. 11B showing a
data reading mode. The disk print medium M is mounted
on the turn table 19 and held pressed thereon from
above by means of a clamp 30 attached to the apparatus
cover. At the center of the turn table 19 is provided an
engagement protrusion whose outer diameter substan-
tially matches the center hole of the disk print medium
M and thus centers the disk print medium M thereon.
The thermal head 11 is arranged along the radial direc-
tion of the disk print medium M, and is pressed toward
the disk print medium M with a pressing force Ft by a
spring 11a attached to the apparatus cover.

[0101] The backup roller 12 is constructed of a cone-
shaped roller whose diameter gradually increases to-
ward the outer circumferential side of the disk print me-
dium M. The rotational center line of the cone-shaped
roller passes through the center of the lower surface of
the disk printmedium M, and the angle that the rotational
center line makes with the lower surface of the medium
defines the cone generating angle. Using such a cone-
shaped roller, it becomes possible to accommodate dif-
ferences in surface velocity between the inner and outer
radii where the surface velocity increases with increas-
ing radius from the center of the disk print medium M.
The backup roller 12 rotates so as to oppose the press-
ing force Ft, and stably supports the rotating surface of
the disk print medium M.

[0102] The shaft of the backup roller 12 is connected
to the motor 15 via gears 16 and 17. The drive torque
of the motor 15 is transmitted to the backup roller 12,
and the backup roller 12 directly contacting the lower
surface of the disk print medium M rotation-drives the
medium M.

[0103] Further, since the backup roller 12 is disposed
so as to support the entire recording area on which the
thermal head 11 is pressed, the head pressing force is
equalized, and high quality image printing with little var-
iation in density can be achieved. Furthermore, to pro-
tect the lower surface of the disk print medium M and to
absorb vibrations and variations in rotation, it is prefer-
able to form the backup roller 12 of an elastic and non-
hard material such as rubber.

[0104] The rotation angle of the turn table 19 is de-
tected by the rotary encoder RE and, by using the de-
tection signal as a feedback signal to the motor 15, the
rotation angle and the rotational speed of the disk print
medium M can be controlled accurately.

[0105] The above description has dealt with an exam-
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ple in which the backup roller 12 is used as a drive roller,
but in an alternative construction, the backup roller may
be used as a driven roller and a drive mechanism for the
disk print medium M may be provided separately.
[0106] Next, the data reading mode will be described.
When the disk print medium M is an optical disk such
as a CD or CD-R, that has an optically readable data
recording surface, a data reading function can be added
to the rotary printing apparatus by providing an optical
pickup 85. The optical pickup 85 is moved along the ra-
dial direction of the disk print medium M by a motor 87
and a lead screw 86. The disk print medium M is driven
to rotate, for example, at a CD standard velocity (about
500 rpm) or higher velocity by means of a motor 88 con-
nected to the turn table 19. When reading or writing data
at a constant linear velocity, the number of revolutions
of the motor 88 is varied according to the position of the
optical pickup 85.

[0107] When reading data, the thermal head 11 and
the backup roller 12 are moved away from the disk print
medium M, as shown in Fig. lIB. After that, the motor 88
is energized to rotate the disk print medium M at high
speed, and the optical pickup 85 reads the information
recorded on the data recording surface and transfers it
to a data processor 89 and, if necessary, to an external
host device (not shown). The rotary printing apparatus
can thus be used as an optical disk drive unit.

[0108] Further, by temporarily storing the information,
read out by the optical pickup 85, into a memory or the
like in the data processor 89, and then moving to a rotary
printing mode and driving the thermal head 11 based on
the readout information, the information recorded on the
data recording surface of the disk print medium M can
be printed on the label print surface thereof. For exam-
ple, by just reading out CD title or identification code,
character information such as copyright number, or label
image information prerecorded on the data recording
surface, a large number of rotary printing data can be
generated. This eliminates the need to prepare rotary
printing data separately and, besides, label printing dif-
ferent for each individual disk print medium M can be
easily achieved.

[0109] In the above example, the motor 15 for rotary
printing and the motor 88 for data reading are provided
separately, but it is also possible to handle the different
rotational speeds in the two modes by using either one
of the motors if it is combined with a variable speed
mechanism.

[0110] Fig. 12 is a schematic diagram showing a
fourth embodiment of the invention. The disk print me-
dium Mis mounted on the turn table 19 and held pressed
thereon from above by means of a clamp 30 attached
to the apparatus cover. At the center of the turn table 19
is provided an engagement protrusion whose outer di-
ameter substantially matches the center hole of the disk
print medium M and thus centers the disk print medium
M thereon. The thermal head 11 is arranged along the
radial direction of the disk print medium M, and is
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pressed toward the disk print medium M with a pressing
force Ft by a spring lla attached to the apparatus cover.
[0111] The backup roller 12 is arranged along the ra-
dial direction of the disk print medium M so as to oppose
the pressing force Ft and includes a plurality of individual
rollers 12a rotating independently of each other. Since
each individual roller 12a rotates independently of the
others in accordance with the surface velocity that dif-
fers according to the radial position at which the roller
contacts the disk print medium M, slippage due to dif-
ferences in surface velocity between the inner and outer
radii does not occur, and thus the rotating surface of the
disk print medium M is stably supported.

[0112] The individual rollers 12a are rotatably sup-
ported on a shaft 12b. Only the individual roller 12a lo-
cated in the outermost position rotates with a gear 17
and is connected to the motor 15 via the gears 16 and
17. Therefore, the drive torque of the motor 15 is trans-
mitted to the outermost individual roller 12a, and this in-
dividual roller 12a directly contacts the lower surface of
the disk print medium M and rotation-drives the medium
M. The remaining rollers 12a rotate with the rotation of
the disk print medium M. It is preferable to choose the
outermost individual roller 12a as the drive roller, and a
large rotational torque can then be generated with a
small drive force.

[0113] Since the many individual rollers 12a are dis-
posed so as to support the entire recording area on
which the thermal head 11 is pressed, as described
above, the head press ing force exerted on the disk print
medium M is equalized, and high quality image printing
with little variation in density can be achieved. Further,
to protect the lower surface of the disk print medium M
and to absorb vibrations and variations in rotation, it is
preferable to form each individual roller 12a of an elastic
and non-hard material such as rubber.

[0114] The rotation angle of the turn table 19 is de-
tected by the rotary encoder RE, as in Fig. 11, and by
using the detection signal as a feedback signal to the
motor 15, the rotation angle and the rotational speed of
the disk print medium M can be controlled accurately.
[0115] The above description has dealt with an exam-
ple in which one of the individual rollers 12a is used as
a drive roller, but in an alternative construction, all the
individual rollers 12a may be used as driven rollers and
a drive mechanism for the disk print medium M may be
provided separately.

[0116] Figs. 13A and 13B are schematic diagrams
showing a fifth embodiment of the invention, Fig. 13A
showing a plan view and Fig. 13B showing a side view.
The disk print medium M is mounted on the turn table
19 and held pressed thereon from above by means of a
clamp 30 attached to the apparatus cover. At the center
of the turn table 19 is provided an engagement protru-
sion whose outer diameter substantially matches the
center hole of the disk print medium M and thus centers
the disk print medium M thereon. The thermal head 11
is arranged along the radial direction of the disk print
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medium M, and is pressed toward the disk print medium
M with a pressing force Ft by a spring attached to the
apparatus cover.

[0117] A plurality of pairs of holding rollers (three pairs
in Fig. 13A) for holding therebetween the outer circum-
ferential portion of the disk print medium A are arranged
at the same radius of the medium M. In each pair of hold-
ing rollers, one roller is a drive roller 50a to 50c, and the
other roller is a driven roller 51a to 51c. The drive roller
50a is driven by the motor 15 via gears 16 and 17, and
the other drive rollers 50b and 50c are driven by the
same motor 15 via a transmission mechanism (not
shown) such as a belt. All the drive rollers 50a to 50c
rotate at the same rotational speed to rotation-drive the
medium M.

[0118] Since the pairs of holding rollers rotation-drive
the medium M by holding the outer circumferential por-
tion of the medium M from both sides, the gripping force
increases and the possibility of slippage between the
holding rollers and the disk print medium is eliminated,
achieving stabilization of the rotational speed. Further,
the holding rollers are formed of rubber or like material,
and the elasticity of the rollers also works to absorb var-
iations in rotation.

[0119] Further, as in the example of Fig. 12, the back-
up roller 12 comprising a plurality of individual rollers
12a that rotate so as to oppose the pressing force Ft is
arranged along the radial direction of the disk print me-
dium M. Since each individual roller 12a rotates inde-
pendently of the others in accordance with the surface
velocity that differs according to the radial position at
which the roller contacts the disk print medium M, slip-
page due to differences in surface velocity between the
inner and outer radii does not occur, and thus the rotat-
ing surface of the disk print medium M is stably support-
ed.

[0120] Fig. 14 is a schematic diagram showing a sixth
embodiment of the invention. The disk print medium M
is mounted on a turn table 55 having a diameter equal
to or greater than the outer diameter of the medium M.
At the center of the turn table 55 is provided an engage-
ment protrusion whose outer diameter substantially
matches the center hole of the disk print medium M and
thus centers the disk print medium M thereon. A rubber
sheet 56 is mounted on the turn table 55 to increase the
grip on the medium M, to suppress vibrations, and to
equalize the pressing force Ft. The disk print medium M
is held with a pressing force Fc between the turn table
55 and the clamp 30, while the turn table 55 is rotatably
supported on a shaft 57 so as to oppose the pressing
force Fc, and is driven by the motor 15 via gears 58 and
59.

[0121] The thermal head 11 is arranged along the ra-
dial direction of the disk print medium M, and is pressed
toward the disk print medium M with the pressing force
Ft by a spring attached to the apparatus cover.

[0122] To oppose this pressing force Ft, a cylindrical
portion 55a is formed extending parallel to the axis of
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rotation from the outer circumference of the turn table
55, and a backup roller 60 is provided which is driven
by contact with an end face of the cylindrical portion 55a
to be rotated.

[0123] With the backup roller 60 thus supporting the
outer circumference so as to oppose the pressing force
Ft, the turn table 55 is prevented from tilting from its
proper position, and the uniform and intimate contact
between the thermal head 11 and the disk print medium
M can be maintained. Furthermore, using the turn table
55 having a large diameter offers the effect of increasing
the moment of inertia and thereby reducing variations
in rotational speed.

[0124] Fig. 15is a schematic diagram showing a sev-
enth embodiment of the invention. The disk print medi-
um M is mounted on a turn table 55 having a diameter
equal to or greater than the outer diameter of the medi-
um M. At the center of the turn table 55 is provided an
engagement protrusion whose outer diameter substan-
tially matches the center hole of the disk print medium
M and thus centers the disk print medium M thereon. A
rubber sheet 56 is mounted on the turn table 55 to in-
crease the grip on the medium M, to suppress vibra-
tions, and to equalize the pressing force Ft. The disk
print medium M is held with a pressing force Fc between
the turn table 55 and the clamp 30, while the turn table
55 is rotatably supported on a shaft 57 so as to oppose
the pressing force Fc.

[0125] The thermal head 11 is arranged along the ra-
dial direction of the disk print medium M, and is pressed
toward the disk print medium M with the pressing force
Ft by a spring attached to the apparatus cover.

[0126] To oppose this pressing force Ft, a cylindrical
portion 55a is formed extending parallel to the axis of
rotation from the outer circumference of the turn table
55, and a backup roller 61 is provided which is driven
and rotated by contact with an end face of the cylindrical
portion 55a. The backup roller 61 is driven by the motor
15.

[0127] With the backup roller 61 thus supporting the
outer circumference so as to oppose the pressing force
Ft, the turn table 55 is prevented from tilting from its
proper position, and the uniform and intimate contact
between the thermal head 11 and the disk print medium
M can be maintained. Furthermore, using the turn table
55 having a large diameter offers the effect of increasing
the moment of inertia and thereby reducing variations
in rotational speed.

[0128] Further, since the backup roller 61 rotation-
drives the outer circumference of the turn table 55, a
large rotational torque can be obtained with a small drive
force. This serves to reduce variations in rotational
speed, and achieves high quality image printing.

Effect of the Invention

[0129] As described above, according to the inven-
tion, since the outer circumference of the disk print me-
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dium is rotation-driven in contacting relationship, a large
rotational torque can be obtained with a small drive
force. This serves to reduce variations in rotational
speed, and achieves high quality image printing.
[0130] By employing the rotation-driving method in
which the disk print medium is driven by contact of the
outer circumference thereof, effects on the data record-
ing surface and label printing surface can be avoided.
[0131] Furthermore, since the drive force is applied
directly to the disk print medium, the effects of mechan-
ical errors of the drive transmission mechanism and
transmission losses can be minimized, serving to stabi-
lize the rotational speed.

[0132] When the backup roller for opposing the head
pressing force is constructed of a cone-shaped roller or
a plurality of individual rollers, it becomes possible to
accommodate differences in surface velocity between
the inner and outer radii of the disk print medium, so that
slippage due to the differences in surface velocity be-
tween the inner and outer radii does not occur, and sta-
ble rotating motion of the disk print medium can be main-
tained.

[0133] Further, when the backup roller is constructed
to also serve as a drive roller, the need to provide a sep-
arate drive roller can be eliminated, and this contributes
to reducing the number of parts and making the appa-
ratus compact in construction.

Claims
1. Arrotary printing apparatus comprising:

a thermal head for thermally printing in a main
scanning direction along a radial direction of a
disk print medium having a heat-sensitive
coloring layer;

head pressing means for pressing the thermal
head against the disk print medium;

rotation supporting means for supporting the
disk print medium rotatably in a sub-scanning
direction along a circumferential direction of the
disk print medium; and

rotation-driving means for rotation-driving the
disk print medium by contacting an outer cir-
cumferential portion thereof.

2. Therotary printing apparatus of claim 1, wherein the
rotation-driving means includes a pinch roller for
pressing the outer circumferential portion of the disk
print medium, a roller driving mechanism for driving
the pinch roller, and a roller displacing mechanism
for displacing the pinch roller and thereby control-
ling the pinch roller to contact with or separate from
the outer circumferential portion.

3. Therotary printing apparatus of claim 1, wherein the
rotation-driving means includes a belt disposed in
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contacting relationship to the outer circumferential
portion of the disk print medium, a belt driving mech-
anism for driving the belt in a longitudinal direction,
and a tension control mechanism for controlling the
tension of the belt.

A rotary printing apparatus comprising:

a thermal head for thermally printing in a main
scanning direction along a radial direction of a
disk print medium having a heat-sensitive
coloring layer;

head pressing means for pressing the thermal
head against the disk print medium; and

a backup roller for supporting the disk print me-
dium against a head pressing force rotatably in
a sub-scanning direction along a circumferen-
tial direction of the disk print medium,

wherein the backup roller is constructed of a
cone-shaped roller whose diameter gradually
increases toward the outer circumference of
the disk print medium.

The rotary printing apparatus of claim 1, wherein the
backup roller is a drive roller for rotation-driving the
disk print medium.

A rotary printing apparatus comprising:

a thermal head for thermally printing in a main
scanning direction along a radial direction of a
disk print medium having a heat-sensitive
coloring layer;

head pressing means for pressing the thermal
head against the disk print medium; and

a backup roller for supporting the disk print me-
dium against a head pressing force rotatably in
a sub-scanning direction along a circumferen-
tial direction of the disk print medium,

wherein the backup roller is disposed along the
radial direction of the disk print medium and in-
cludes a plurality of individual rollers rotating in-
dependently of each other.

The rotary printing apparatus of claim 6, wherein
one of the individual rollers is constructed as a drive
roller for rotation-driving the disk print medium, and
the other rollers as driven rollers.

The rotary printing apparatus of claim 6, compris-
ing:

a pair of holding rollers for rotation-driving the
disk print medium by holding therebetween the out-
er circumferential portion of the disk print medium
from both sides thereof.

A rotary printing apparatus comprising:

10

15

20

25

30

35

40

45

50

55

12

a thermal head for thermally printing in a main
scanning direction along a radial direction of a
disk print medium having a heat-sensitive
coloring layer;

head pressing means for pressing the thermal
head against the disk print medium;

a turn table for supporting the disk print medium
rotatably in a sub-scanning direction along a
circumferential direction of the disk print medi-
um; and

a backup roller for supporting the turn table so
as to oppose a head pressing force.

10. Therotary printing apparatus of claim 9, wherein the

1.

backup roller is a drive roller for rotation-driving the
turn table.

The rotary printing apparatus of any one of claims
1,4,6 and 9,

wherein the disk print medium has an optically
readable data recording surface,

the apparatus comprising:

an optical pickup for reading information re-
corded on the data recording surface.
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