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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present invention relates to a composite
recording medium wherein two or more types of parts
having different surface properties are integrated, a man-
ufacturing method therefor, and a set of two or more types
of recording mediums having different surface proper-
ties.
�[0002] More particularly, the present invention relates
to a composite recording medium wherein two or more
parts having different surface properties are integrated,
capable of most effectively obtaining ink images having
desired image quality, and exhibiting outstanding pro-
ductivity in terms of obtaining images with a plurality of
image qualities at one time, a manufacturing method and
recording method therefor, recordings wherein ink imag-
es are recorded using the same, and a recording medium
set containing the same.

2. Description of the Related Art

�[0003] Demand has arisen in recent years for record-
ing mediums for forming and recording images (including
text characters) wherewith vivid color images can be ob-
tained which exhibit higher resolution as in photographs.
There is also a demand for the ability to obtain images
of image quality that matches personal preference. This
has led to the development of recording mediums that
satisfy the demands noted above by suitably adjusting
the surface properties (surface quality or surface type)
of the recording medium, making it possible to obtain
vivid color images at high resolution by providing a glossy
layer on the surface of the recording medium, or facili-
tating ease of viewing by holding down the light reflect-
ance at the surface to a low level, etc.
�[0004] Ordinarily, however, in a recording medium, the
surface for forming images is of even quality, and it is
necessary to do re- �recording in cases where the image
quality of the recorded image obtained does not match
the preference of the image producer, or in cases where
it is desired to use another recording medium and com-
pare the quality of the recorded images. There has been
a problem,� however, in that the use of such recording
mediums has proven ineffective in obtaining recorded
images exhibiting the desired image quality, it being nec-
essary, for example, to make repeated trial printings until
the quality of the recorded image obtained corresponds
to personal preference.
�[0005] Accordingly, an object of the present invention
is to provide a recording medium wherewith the problems
noted above can be resolved and recorded images hav-
ing the desired image quality can be obtained most ef-
fectively. Another object of the present invention is to
provide a recording medium exhibiting outstanding pro-

ductivity in that an image having a plurality of image qual-
ities can be obtained in one operation. Yet another object
of the present invention is to provide a recording medium
for use in making trial printings. Yet another object of the
present invention is to provide a set of recording mediums
wherewith trial printings can be made. Yet another object
of the present invention is to provide a recording medium
wherewith it is possible to make trial printings with one
sheet of recording paper.
�[0006] Examples of recording media with different sur-
face properties on one side than on the other side of the
medium are known. EP-�A-�0791474 discloses a recording
medium having faces with different ink absorption capac-
ity, brightness and glossiness, whereas the double-�side
ink jet recording sheet of JP-�A-�8002089 may be provided
with different raw papers on the two sides of the sheet,
each with its own ink receptivity. EP-�A-�0742107 disclos-
es an ink jet recording medium with a recording layer on
only one side, the recording side being smoother than
the opposite side. GB-�A-�1300319 relates to a moisture
resistant synthetic cardboard provided with webs of pa-
per on both surfaces, which may differ in their properties.
On the other hand, EP-�A-�0807538 discloses an identity
card consisting of a synthetic resin substrate and an en-
graving layer formed by a smooth-�faced silver film. A pho-
tograph of a face and characters for identification are
printed through thermo-�transfer technique on the silver
film. The photograph is also reproduced as an engraving.
The credit card disclosed in US-�A-�3 902 262 is made of
vinyl or other suitable support material, it has an area for
printing or embossing information for identification pur-
poses, an area printed with a repeating pattern of vertical
bars of magnetic material, and a signature panel

SUMMARY OF THE INVENTION

�[0007] As a result of assiduous research, the inventors
found that the objects noted above can be achieved with
a recording medium wherein a plurality of parts having
different properties are integrated.
�[0008] The present invention, which is based on those
research findings, provides a composite recording me-
dium that is characterized by having two or more types
of parts exhibiting different surface properties integrated
therein.
�[0009] In this specification, by "different surface prop-
erties" is meant that the surface properties differ in out-
ward appearance. Even if the surface (uppermost face)
is uniformly smooth, the surface properties are consid-
ered to be different if there is the appearance of difference
due to the effects of an internal layer therein. More spe-
cifically, in the case of a recording medium wherein a
resin coating layer is formed having two or more types
of face properties on a substrate, and an ink accepting
layer is formed as a surface layer (uppermost layer) on
that resin coating layer, the surface properties are con-
sidered to differ if the parts noted appear to differ, in terms
of external appearance, due to the face properties of that
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resin coating layer, even though the surface be uniformly
smooth.
�[0010] The composite recording medium of the inven-
tion is as defined by appended claim 1. Claim 6 defines
a method to manufacture the composite recording me-
dium. Further embodiments are as set forth in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0011]

Fig. 1 is a section of a first embodiment aspect of
the composite recording medium of the present in-
vention;
Fig. 2 is a plan of a recording wherein a plurality of
the same image has been recorded on a composite
recording medium according to the invention.
Fig. 3 is a plan of a composite recording medium that
comprises image printing area and text printing area;
Fig. 4 is a functional block diagram of a print process-
ing apparatus not belonging to the present invention;
Fig. 5 is a simplified configuration diagram of a printer
engine unit in a color printer (not belonging to the
present invention);
Fig. 6 is an explanatory diagram representing the
structure of a print head (not belonging to the present
invention);
Fig. 7 is an explanatory diagram representing the
structure of a print head (not belonging to the present
invention);
Fig. 8 is a section of an ink ejecting head (not be-
longing to the present invention);
Fig. 9 is a section of an ink ejecting head (not be-
longing to the present invention);
Fig. 10 is an explanatory diagram representing a
nozzle array in an ink ejecting head (not belonging
to the present invention);
Fig. 11 is an explanatory diagram of a dot formation
pattern formed by one nozzle array (not belonging
to the present invention);
Fig. 12 is a functional block diagram relating to drive
control responsive to the recording mode (not be-
longing to the present invention);
Fig. 13 is an explanatory diagram of a recording
mode table (not belonging to the present invention);
Fig. 14 is an explanatory diagram for recording mode
parameters (not belonging to the present invention);
and
Fig. 15 is an explanatory diagram for recording mode
parameters (not belonging to the present invention).

DESCRIPTTON OF THE PREFERRED EMBODI-
MENTS

�[0012] The composite recording medium of the
present invention is described below in detail, based on
preferred embodiment aspects thereof, while making ref-

erence to the drawings.
�[0013] First, a detailed description is given of a first
embodiment aspect of the composite recording medium
of the present invention. Fig. 1 is a section of the first
embodiment aspect of the composite recording medium
of the present invention.
�[0014] The composite recording medium 100 in the
first embodiment aspect is configured of a substrate 101,
a transparent ink accepting layer 103 deployed on the
substrate 101 over an intervening resin coating layer 102,
and a resin coating layer 104 deployed on the back sur-
face (the face on the opposite side from the ink accepting
layer 103) of the substrate 101.
�[0015] In the composite recording medium 100 in this
embodiment aspect, the resin coating layer 102 on the
substrate 101 comprises two or more types of parts hav-
ing differing face properties. By such a configuration as
this, the composite recording medium 100 of this embod-
iment aspect has two or more parts having different sur-
face properties integrated therein. Moreover, the face
properties of the resin coating layer 102 do not appear
in Fig. 1, but when represented by a plan (i.e. the plan
of the composite recording medium 100 from which the
ink accepting layer 103 has been omitted), those face
properties do appear.
�[0016] For the two or more parts having the different
surface properties, use may be made of two or more parts
having different glossiness, or two or more parts having
different smoothness, or two or more parts differing in
both glossiness and smoothness. More specifically, the
two or more types of parts may be two or more types of
parts selected from a group made up of glossy tone parts,
semi- �glossy tone parts, matte tone parts, and silk- �weave
tone parts. Among these parts, moreover, one or more
can have a plurality of recording areas divided according
to the strength or weakness of the light reflectance there-
of.
�[0017] For the substrate 101 used in this embodiment
aspect, there is no particular limitation, and commonly
used paper can be employed, but it is preferable that this
be smooth, high-�density stencil paper such as is used as
the substrate (supporting body) for photographs.
�[0018] For the material forming the resin coating layers
102 and 104 used in this embodiment aspect, polyolefin
resins used for thermally melting extrusion coatings are
preferable, with polyethylene resins being particularly
preferable.
�[0019] It is also possible to use a sheet for the substrate
101 wherein the resin coating layers 102 and 104 have
been provided beforehand on both sides respectively.
For this sheet, for example, the resin coating paper, etc.,
described in Japanese Patent Application Laid-�Open No.
H11-188966/1999, can be used. In this embodiment as-
pect, the method for forming the resin coating layers 102
and 104 on both sides of the substrate 101 may be, be-
sides the thermally melting extrusion coating method al-
luded to above, a method whereby a latex capable of
forming a film is coated. It is possible, for example, to
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coat the substrate 101 with a latex having a low minimum
film-�forming temperature (MFT) and then heating to a
temperature that is equal to or higher than that minimum
film-�forming temperature (cf. Japanese Patent Applica-
tion Laid-�Open No. H11-198966/1999).
�[0020] The ink accepting layer 103 used in this em-
bodiment aspect is a layer for reproducing color images
and photographic images and the like at high quality. Any
of the materials known in the prior art can be used as the
material for forming this ink accepting layer 103. More
specifically, it is preferable that the ink accepting layer
contain an ink absorbing pigment, an ink fixing agent,
and a binder, but also containing, as necessary, various
types of additives such as dye fixing agents (water re-
sistance enhancing agents), fluorescent brightening
agents, surfactants, antifoaming agents, pH adjusting
agents, anti-�molding agents, UV absorbers, and anti-�ox-
idants.
�[0021] The ink accepting layer 103 is formed by dis-
solving or dispersing the binder noted above in a suitable
solvent, adding thereto the ink fixing agent, adding the
various additives noted above as necessary, then coating
the resulting coating liquid onto the resin coating layer
102 by a known coating method such as roller coating,
spray coating, rod bar coating, or air knife coating, and
causing that to dry.
�[0022] The composite recording medium 100 in the
first embodiment aspect can be fabricated, for example,
by forming the resin coating layers 102 and 104 on the
substrate 101 and on the back side thereof, then impart-
ing two or more types of face properties to the resin coat-
ing layer 102 by rolling, next forming the ink accepting
layer 103 on the resin coating layer 102 after the face
properties have been imparted thereto, and thus impart-
ing two or more types of surface properties.
�[0023] The roller used here may be a rotogravure roll-
er, for example, which can be used to emboss the resin
coating layer 102 and thereby to impart two or more types
of face properties thereto.
�[0024] The composite recording mediums of the
present invention are used in the following way, for ex-
ample. That is, when the composite recording medium
400 of the invention is used, as diagrammed in Fig. 2, by
recording the same image (a star shape is used as an
example in Fig. 2) a plural number of times, a recording
wherein the same image is recorded a plurality of times
is obtained. After that, the surface property is selected
wherein is formed an ink image having the desired sur-
face property, from that recording, and the ink image is
recorded on a recording medium the entire surface of
which has the same surface property as that selected
surface property. In this manner, images having the de-
sired image quality and recordings containing those im-
ages can be obtained most effectively. Needless to say,
furthermore, the images obtained here are vivid, high-
resolution images.
�[0025] Thus the composite recording mediums of the
present invention are preferably used as trial recording

mediums for recording ink images of desired image qual-
ity. Also, by providing a recording medium set containing
pluralities of the composite recording mediums of the
present invention and recording mediums wherein the
overall surface exhibits a surface property that is the
same as one surface property of the plurality of surface
properties exhibited by that composite recording medi-
um, respectively, so that those recording mediums con-
tain all of the types of that plurality of surface properties,
ink images having desired image quality can be obtained
most effectively and enhanced utility is also realized.
�[0026] The composite recording mediums of the
present invention are preferably used as mediums for ink
jet recording. The composite recording mediums of the
present invention, in addition, can be used as mediums
for bubble jet recording, mediums for recording by a writ-
ing instrument such as a pen, and as mediums for re-
cording by various other types of printing schemes that
use liquid ink. Moreover, the composite recording medi-
ums of the present invention can be used as recording
mediums whereon toner is heated and fixed in an elec-
tronic photographic recording scheme such as is used in
a copier or printer, or as recording mediums used for
labels provided with an adhesive layer.
�[0027] In the foregoing, the composite recording me-
diums of the present invention have been described in
terms of preferred embodiment aspects thereof, but suit-
able modifications of the present invention can be imple-
mented as described in the following.
�[0028] Specifically, in the first embodiment aspect, in
place of the ink accepting layer 103, it is possible to use
a layer provided with a gap containing organic particles
to which are bonded an organic cationic polymer (cf. Jap-
anese Patent Application Laid-�Open No. H11-
58942/1999), or a layer obtained by using inorganic par-
ticles, a water soluble resin, and a prescribed crosslinking
agent, crosslinking that water soluble resin while a con-
stant drying rate is indicated, and effecting hardening (cf.
Japanese Patent Application Laid-�Open No. H11-
115308/1999), etc. It is also possible to change to a layer
for accepting ink described in Japanese Patent Applica-
tion Laid-�Open Nos. H10-81064/1998, No. H10-119423/
1998, H10-119424/1998, H10-175365/1998, H10-
193776/1998, H10-203006/1998, H10-217601/1998,
H11-20300/1999, � H11-20306/1999, Japanese Patent
Application Laid-�Open No. H7-276789/1995, or Japa-
nese Patent Application Laid- �Open No. H8-174992/
1997, etc.
�[0029] A description is given next of procedures for
printing text or images and the like using the composite
recording mediums described in the foregoing. One ex-
ample of a composite recording medium wherein two or
more types of parts having differing surface properties
are integrated is diagrammed in Fig. 3. The composite
recording medium 700 diagrammed in Fig. 3 is config-
ured by a glossy tone part 71 and a silk-�weave tone part
72. The glossy tone part 71, for example, can be used
as an image printing area and the silk-�weave tone part
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72 can be used as a text printing area. Thus, when there
are a part where one wishes to print images and a part
where one wishes to print text on one sheet of recording
paper, if the composite recording medium of the present
invention is used, recording paper can be provided
wherewith the printing application in each printing area
is conformed with.
�[0030] Next, a number of print processing apparatus
is described, which are not part of the invention, but mere-
ly serve to illustrate the use and the advantage of the
composite recording medium of the invention.
�[0031] Fig. 4 is a block diagram of the configuration of
a 1; print processing apparatus (dot recording appara-
tus). The print processing apparatus is configured such
that it comprises a scanner 10, a computer terminal 20,
and a color printer 30. The computer terminal 20 com-
prises a color display 40. The scanner 10 reads color
image data from original color copy, and sends primary
color image data consisting of the three colors R (red),
G (green), and B (blue) to the computer terminal 20.
�[0032] In the computer terminal 20, an application pro-
gram 21, video driver 22, and printer driver 23 run under
an operating system. The print driver 23 takes image
data from the application program 21 and performs image
processing to convert those data into signals that are
printable by a color sprinter 30, that is, into binarycon-
verted signals Y (yellow), M (magenta), C (cyan), and K
(black). A color display 40 displays images indicating how
that image processing is proceeding based on instruc-
tions from the video driver 22. The video driver 22 also
controls operating screens for the application program
21.
�[0033] The printer driver 23 comprises a rasterizer 24,
color correction module 25, halftone module 26, and color
correction table 27. The rasterizer 24 converts the image
data handled by the application program 21 to color in-
formation in dot units. The color correction module 25
references the color correction table 27, subjects the im-
age data (RGB 256 tone data) converted to dot units to
color correction according to the characteristics of the
colors produced by the color printer 30, converting those
data to YMCK image data. The color correction table 27
is read by the printer driver 23 from the color printer 30
when the computer terminal 20 is started up.
�[0034] Because parts having different surface proper-
ties are intermingled in the composite recording medium,
matched to the print application for each printing area,
the color correction table is different for each printing ar-
ea. For that reason, a color correction table (look- �up table
= LUT) is stored for each of the printing areas, respec-
tively, configuring the composite recording medium, in
the color printer 30, as diagrammed in Fig. 13.
�[0035] Fig. 13 also represents a recording mode table
wherein are registered color correspond tables and re-
cording modes for various types of composite recording
medium. For example, a type 1 composite recording me-
dium comprises two types of printing areas, namely a
glossy tone part and a silk-�weave tone part, for each of

which are registered, respectively, a color correction ta-
ble, range (coordinate data representing printing area
positions on the composite recording medium), number
of nozzles used N, and secondary scan feed amount L,
etc. The number of nozzles used N and the secondary
scan feed amount L are recording mode parameters used
when printing images or text in the respective printing
areas.
�[0036] Furthermore, as will be described subsequent-
ly, the recording mode parameters, in addition to the
number of nozzles used N and the secondary scan feed
amount L, also include such parameters as nozzle pitch
k and number of scan repetitions s, but these are not
described further in the interest of expedience.
�[0037] Similarly, a type 2 composite recording medium
is configured of three types of printing area, namely a
glossy tone part, a semiglossy tone part, and a silk-�weave
tone part. The glossy tone part can be used as a printing
area for images of high image quality, the semiglossy
tone part as a printing area for images of low image qual-
ity, and the silk- �weave tone part as a text printing area,
for example. For these printing areas are registered res-
olution levels, color correction tables, ranges, number of
nozzles used N, and secondary scan feed amount L, etc.
�[0038] When the user inputs a type for the composite
recording medium 700 following directions displayed on
the screen of the color display 40, the color correction
module 25 references the corresponding look-�up table
from the color correction table 27 and performs color cor-
rection. In this example, the type of the composite re-
cording medium 700 is type 1, wherefore the user oper-
ates the computer terminal 20 to indicate that the type is
type 1. When that is done, the color correction module
25 determines the positions of the glossy tone part and
silk- �weave tone part from the coordinate data for each
printing area registered in the recording mode table, per-
forms color correction for the glossy tone part referencing
LUT1, and performs color correction for the silk-�weave
tone part referencing LUT2.
�[0039] The halftone module 26 performs halftone
processing that expresses density in some area by the
presence or absence of ink in dot units from image data
after they have been color corrected. For the halftone
processing there are dithering and error dispersion, etc.
The printer driver 23 sends the YMCK binary-�converted
image data to the color printer 30. Also included in those
image data are text data that are binary-�converted by the
absence or presence of dots. The color printer 30 prints
the prescribed text and images, etc., on the composite
recording medium 700 on the basis of the image data
supplied from the printer driver 23.
�[0040] In the foregoing description, the case is consid-
ered where color image data are input from the scanner
10, but color image data may also be input from a digital
still camera or video camera, etc.
�[0041] Furthermore, the above explanation indicates
the example in which printer driver 23 operating on com-
puter terminal 20 converts via application program 21 the
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color image data of RGC fetched from scanner 10 to a
printable image data, in short, a multivalued image data
of YMCK at color printer 30, and supplies the multivalued
image data to color printer 30.
�[0042] However it is possible to embed a function
which corresponds to printer driver 23 in color printer 30
so that the color image data fetched from scanner 10 is
provided with the preferable image processings in the
color printer 30 such as color conversion, color amend-
ment, and half tone processing, etc., and the multivalued
image data of YMCK is gained. In short, the image
processing in color printer 30 can be performed by soft-
ware but it is also can be performed by providing an ex-
clusive hardware.
�[0043] Fig. 5 is a simplified configurational diagram of
a printer engine unit in the color printer 30. In Fig. 5, the
color printer 30 comprises a mechanism for conveying
the composite recording medium 700 by a paper feed
motor 51, a mechanism for causing a carriage 60 to move
back and forth in the direction of the shaft of a platen 52
by a carriage motor 53, a mechanism for driving a print
head 63 mounted on the carriage 60 and controlling ink
ejection and dot recording, and a control circuit 81 for
controlling the operations of the paper feed motor 51,
carriage motor 53, and print head 63.
�[0044] Comprised in the mechanism that causes the
carriage 60 to move back and forth are a sliding shaft 55,
suspended parallel to the platen 52, that holds the car-
riage 60 so that it can slide, a pulley 54 that holds an
endless drive belt 56 in tension between itself and the
carriage motor 53, and a position detection sensor 57 for
detecting the position of the print head 63. The print head
63 position information is sent to the control circuit 81.
The control circuit 81 comprises a non-�volatile memory
82 that stores the recording mode table described earlier,
and controls the operations of the print head 63, paper
feed motor 51, and carriage motor 53 while referencing
that recording mode table. (A more detailed description
is given further below.)
�[0045] The recording mode table is read out from the
non-�volatile memory 82 by the printer driver 23 when the
computer terminal 20 is started up. Some of the data in
the recording mode table are used as the color correction
table 27 in the color correction processing for the image
data read in from the scanner 10. An operating panel 83
is connected to the control circuit 81.
�[0046] For the non-�volatile memory 82, a rewritable
non-�volatile memory such, for example, as an EEPROM
(electronically erasable and programmable read only
memory) or UV-�EPROM (ultraviolet erasable program-
mable read only memory) can be used.
�[0047] The carriage 60 is capable of having mounted
therein a black ink cartridge 61 and a color ink cartridge
62 containing ink of the three colors cyan, magenta, and
yellow. To the print head 63 in the lower part of the car-
riage 60 are attached a total of four ink ejecting heads
64 to 67, and in the bottom of the carriage 60 are erected
induction lines for inducting ink from ink tanks to these

heads for the several colors. When the black ink cartridge
61 and the color ink cartridge 62 are mounted in the car-
riage from the top, the induction lines are inserted into
connection holes provided in the cartridges, making it
possible for ink to be supplied from the ink cartridges to
the ink ejecting heads 64 to 67.
�[0048] The ink ejection mechanism in the ink ejection
head 64 is next described. As diagrammed in Fig. 6, when
the ink cartridge 61 is mounted at the induction hole 66,
ink inside the ink cartridge 61 is sucked out through the
induction line 66, by means of capillary action, and de-
livered to the ink ejection head 64 of the print head 63
deployed in the lower part of the carriage 60. As dia-
grammed in Fig. 7, a plural number of nozzles 90 is pro-
vided in the ink ejection head 64, and a piezoelectric el-
ement 80 that is one type of electrostriction element is
deployed for each nozzle 90.
�[0049] Fig. 8 and Fig. 9 are sections of the ink ejection
head 64. The piezoelectric element 80 is an electrome-
chanical conversion element, wherein a crystal structure
is distorted by the application of a voltage, that converts
electrical energy to mechanical energy. Fig. 8 represents
a condition wherein no voltage is being applied across
the electrodes provided at both ends of the piezoelectric
element 80. When a voltage is applied across these elec-
trodes, as diagrammed in Fig. 9, the piezoelectric ele-
ment 80 expands for the time that the voltage is applied,
causing one side wall of a pressurized chamber (cavity)
68 to be deformed. As a result, the volume of the pres-
surized chamber 68 contracts in response to the expan-
sion of the piezoelectric element 80, whereupon ink cor-
responding in volume to the amount of that contraction
becomes an ink droplet 69 which is ejected at high speed
from the tip of the nozzle 90. Dot recording is performed
by this ink droplet 69 impacting the composite recording
medium 700 that is conveyed by the platen 52. The de-
scription given here relates to the configuration of the ink
ejection head 64, but the ink ejection heads 65 to 67 have
the same configuration.
�[0050] The color printer 30 having the hardware con-
figuration described in the foregoing, while turning the
platen 52 by the paper feed motor 51 to convey the com-
posite recording medium 700, causes the carriage 60 to
move back and forth by the carriage motor 53, simulta-
neously drives the ink ejection heads 64 to 67 provided
in the print head 63 to eject the ink of each color, and
forms text and images, etc., in multiple colors, on the
composite recording medium 700.
�[0051] Fig. 10 is an explanatory diagram representing
an array of ink jet nozzles in the ink ejection heads 64 to
67. In the ink ejection head 64 is deployed a nozzle array
for ejecting black ink. In the ink ejection heads 65 to 67
are deployed nozzle arrays for ejecting, respectively, cy-
an, magenta, and yellow ink. The positions of these four
nozzle array groups are mutually coincidental in the sec-
ondary scanning direction. The four nozzle array groups
each comprise a plural number of nozzles 90 arranged
in a staggered formation with a constant nozzle pitch k
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in the secondary scanning direction.
�[0052] Fig. 11 represents an array of a plurality of dots
formed by one nozzle array. In this embodiment, irre-
spective of whether the ink nozzles are arrayed in a stag-
gered formation or in a straight line, drive signals are
supplied to the piezoelectric elements 80 in the nozzles
so that the plural number of dots recorded by one nozzle
array line up in roughly a straight line in the secondary
scanning direction. As diagrammed in Fig. 10, for exam-
ple, in the case where the nozzle array is arrayed in a
staggered formation, the case is considered where dots
are recorded as the ink ejection head 61 is scanned in
the rightward direction, in the figure. At this time, the lead-
ing nozzle groups 91 and 93 are sent a drive signal at a
timing that is faster by d/v (seconds) than the timing
wherewith the drive signal is sent to the following nozzle
groups 92 and 94. Here, d (in inches) is the pitch between
two nozzle groups in the ink ejection head 61, while v (in
inches/�second) is the scanning speed of the ink ejection
head 61.
�[0053] Thus, by regulating the timing of the drive sig-
nals sent to the nozzle groups, a plurality of dots recorded
by one nozzle array is arrayed in a straight line along the
secondary scanning direction. Furthermore, as will be
described later, the multiple nozzles provided in the ink
ejection heads 64 to 67 are not limited to being always
all used. Depending on the recording mode, there are
also cases where only a portion thereof is used.
�[0054] Fig. 12 is a functional block diagram for a con-
figuration relating to drive control corresponding to a re-
cording mode. In Fig. 12 are indicated a recording mode
setting unit 31, recording mode table 32, raster data stor-
age unit 33, drive unit controller 34, primary scan drive
unit 35, secondary scan drive unit 36, print head drive
unit 37, print head 63, and composite recording medium
700. The recording mode table 32 is the recording mode
table diagrammed in Fig. 13, which is stored in the non-
volatile memory 82. In this same table are registered the
recording mode parameters and color correction tables
for each of the printing areas configuring the composite
recording medium, etc.
�[0055] The recording mode setting unit 31, raster data
storage unit 33, and drive unit controller 34 are imple-
mented by circuitry inside the control circuit 81. The pri-
mary scan drive unit 35 is implemented by the carriage
60 feed mechanism that includes the carriage motor 53,
while the secondary scan drive unit 36 is implemented
by the recording medium 700 feed mechanism that in-
cludes the paper feed motor 51. And the print head drive
unit 37 is implemented by a circuit that includes the pie-
zoelectric elements 80 for the nozzles 90.
�[0056] In the header part of the image data sent from
the computer terminal 20 to the recording mode setting
unit 31 is written information indicating the type (type 1
in this example) of the composite recording medium 700.
The recording mode setting unit 31 distinguishes the type
of the composite recording medium 700 from the image
data header, and fetches the corresponding recording

mode parameters from the recording mode table 32. As
described earlier, the recording mode parameters in-
clude such parameters as are required for dot recording,
such as the ranges of the print areas, the number of noz-
zles used N, and the secondary scan feed amount L.
�[0057] As diagrammed in Fig. 13, for example, the
number of nozzles used is N1 and the secondary scan
feed amount is L1 for the glossy tone part configuring the
composite recording medium 700, and the number of
nozzles used is N2 and the secondary scan feed amount
is L2 for the silk-�weave tone part. The recording mode
parameters such as the number of nozzles used N and
the secondary scan feed amount L differ for each printing
area. Therefore the recording mode setting unit 31,
based on the print head 63 position information sent from
the position detection sensor 57, determines whether the
printing area that will be the object of dot recording in the
next primary scan is a glossy tone part or a silk-�weave
tone part.
�[0058] When it is determined that the printing area to
be the object of dot recording is a glossy tone part, the
recording mode setting unit 31 sends the number of noz-
zles used N1 and secondary scan feed amount L1 as
recording mode parameters to the raster data storage
unit 33 and the drive unit controller 34. When, on the
other hand, it is determined that the printing area that is
to be the object of dot recording is a silk-�weave tone part,
the recording mode setting unit 31 sends the number of
nozzles used N2 and the secondary scan feed amount
L2 as recording mode parameters to the raster data stor-
age unit 33 and the drive unit controller 34. The sending
of these recording mode parameters is done prior to the
previous scan.
�[0059] The raster data storage unit 33, based on the
recording mode parameters sent from the recording
mode setting unit 31, stores image data in a buffer mem-
ory (not shown). Meanwhile, the drive unit controller 34,
in response to the recording mode parameters sent from
the recording mode setting unit 31, controls the primary
scan drive unit 35, secondary scan drive unit 36, and
print head drive unit 37.
�[0060] Fig. 14 is an explanatory diagram for the record-
ing mode parameters. In Fig. 14, one example of sec-
ondary scan feed in the case where four nozzles are used
is represented in order to simplify the explanation. In Fig.
14, moreover, the solid line circles containing numerals
indicate the positions in the secondary scanning direction
of the four nozzles 90 after each secondary scan feed.
The numerals 0 to 3 inside the circles are nozzle num-
bers. The four nozzle positions are fed in the secondary
scan direction every time one primary scan ends. In ac-
tuality, however, the feed in the secondary scanning di-
rection is implemented by conveying the composite re-
cording medium 700 with the paper feed motor 51. As
indicated at the left edge in Fig. 14, in this example, the
secondary scan feed amount L is the constant value of
2 dots. Accordingly, the positions of the four nozzles 90
shift by 2 dots at a time in the secondary scanning direc-
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tion every time the secondary scan is effected. In the
example diagrammed here, moreover, the nozzle pitch
k is 3 dots, and the number of nozzles used N is 4.
�[0061] The number of nozzles used, furthermore, is
the number of nozzles actually used of the plurality of
nozzles mounted. The number of scan repetitions s
means that dots are recorded intermittently every s-�1
dots in one primary scan. Accordingly, the number of
scan repetitions s is also equal to the number of nozzles
used for recording all the dots on one raster.
�[0062] In Fig. 15 are diagrammed recording mode pa-
rameters wherein the secondary scan feed amount L for
each secondary scan feed, the cumulative value of the
secondary scan feed amount EL, and an offset F are
noted for a case where the nozzle pitch k = 3, the number
of nozzles used N = 4, the number of scan repetitions s
= 2, and the effective number of nozzles Neff = 2. Here,
the offset F is a value that, having arbitrarily established
the periodic position of the first nozzle where a secondary
scan feed is not effected (a position recurring every 4
dots in Fig. 14) as a reference position at offset 0, indi-
cates by how many dots the position of the nozzle after
a secondary scan feed is removed from that reference
position in the secondary scanning direction.
�[0063] As diagrammed in Fig. 14, for example, by one
secondary scan feed, the nozzle positions move by pre-
cisely the amount of the secondary scan feed (i.e. by 2
dots). Meanwhile, however, the nozzle pitch is 3 dots.
Accordingly, the nozzle offset F after the first secondary
scan feed is 2. Similarly, the nozzle position after the
second secondary scan feed will have moved EL = 4 dots
from the initial position, and the offset F therefor will be
1. The nozzle position after the third secondary scan feed
will have moved EL = 6 dots from the initial position, and
the offset F therefor will be 0. The nozzle offset F is re-
turned to 0 by the third secondary scan feed, wherefore,
taking three secondary scan feeds as one small cycle,
by repeating that small cycle, all of the dots on the raster
in the effective recording range can be recorded. This
example ends the description of the print processing ap-
paratus, which does not belong itself to the invention.
�[0064] By means of the configuration described in the
foregoing, by setting the values of the recording mode
parameters to values suitable for high image quality print-
ing for the glossy tone part, making the value of the
number of nozzles used N large and the value of the
secondary scan feed amount L small, for example, the
printing speed will decline but high-�definition printing is
made possible. On the other hand, by setting the values
of the recording mode parameters to values suitable to
high-�speed printing for the silk-�weave tone part, making
the value of the number of nozzles used low and the
value of the secondary scan feed amount L large, for
example, image quality will decline but high- �speed print-
ing is made possible. Thus, when there are multiple print-
ing areas having different print applications on one com-
posite recording medium, by setting recording mode pa-
rameters suitable to the print application in each printing

area, printing with high image quality is made possible
without dramatically lowering the printing speed of the
overall printing process.
�[0065] The description given in the foregoing is for the
printing processing of a composite recording medium
wherein, in terms of printing area, two or more types of
parts having different surface properties are integrated.
In addition thereto, however, a composite recording me-
dium wherein, in terms of printing area, two or more types
of parts exhibiting different glossiness and/or different
smoothness are integrated may be used. The two or more
types of parts, moreover, may be two or more types of
parts selected from a group made up of glossy tone parts,
semiglossy tone parts, matte tone parts, and silk- �weave
tone parts. Of those two or more types of parts, further-
more, one or more of those parts may have multiple re-
cording areas distinguished by the strength or weakness
of the light reflectance exhibited thereby.
�[0066] In other words, for two or more types of parts
having different glossiness and/or different smoothness,
respectively, it is possible to set color correction tables
and recording mode parameters suitable to that printing
application, and for multiple recording areas distin-
guished by the strength or weakness of the light reflect-
ance exhibited thereby, respectively, it is possible to set
color correction tables and recording mode parameters
suitable to that printing application.
�[0067] Also, the composite recording medium used in
the dot recording processing in the present invention may
be one comprising a base material, a resin coating layer
made up of two or more types of parts having different
face properties, and an ink accepting layer deployed with
that resin coating layer intervening.
�[0068] Specific examples of the composite recording
medium used in the present invention include machine
glazed paper, greeting cards (post cards) and the like in
which two or more types of parts having different surface
properties are integrated.
�[0069] The present invention can also be applied to
printing that represents multiple gradations by represent-
ing one pixel with a plurality of dots. It can also be applied
in a drum scan printer. With a drum scan printer, however,
the direction in which the drum turns will be the primary
scanning direction, and the direction in which the carriage
travels will be the secondary scanning direction. The
present invention can be applied not only to ink jet print-
ers, but more generally in dot recording apparatuses that
make recordings on the surface of a composite recording
medium using recording heads having plural dot record-
ing element arrays.
�[0070] In the configuration described in the foregoing,
some of the functions implemented in hardware may be
implemented instead in software, and, conversely, some
of the functions implemented by software may be imple-
mented instead in hardware. For example, the functions
implemented with the control circuit 81 of the color printer
30 may be configured so that they are performed by the
computer terminal 20. In that case, programs such as
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the printer driver 23 will implement functions equivalent
to those implemented by the control circuit 81.
�[0071] Based on the present invention, composite re-
cording mediums are provided wherewith it is possible
most effectively to obtain recorded images having the
desired image quality. Based on the present invention,
moreover, composite recording mediums are provided
that afford outstanding productivity in that images having
multiple image qualities can be obtained at one time.
Based on the present invention, furthermore, a recording
method and manufacturing method for composite record-
ing mediums wherewith recorded images having the de-
sired image quality are obtained most effectively are pro-
vided.
�[0072] Also, based on the present invention, record-
ings having recorded images exhibiting the desired im-
age quality are provided. Based on the present invention,
moreover, a recording medium set is provided wherewith
recorded images can most effectively be obtained which
exhibit the desired image quality.
�[0073] Also, based on the present invention, color cor-
rection processing and dot recording processing can be
implemented that are suitable, respectively, to two or
more types of parts configuring a composite recording
medium, wherefore high-�image- �quality dot recording
processing can be effected without dramatically lowering
the dot recording processing speed in the composite re-
cording medium overall.

Claims

1. A composite recording medium (100) comprising:�

a base material (101);
a resin coating layer (102) deployed on said
base material (101), and
an ink accepting layer (103) deployed on the res-
in coating layer (102), so that the resin coating
layer (102) is interposed between the base ma-
terial (101) and the ink accepting layer (103),
characterized in that
the resin coating layer (102) has on one surface
thereof two or more parts exhibiting different
glossiness and/or smoothness.

2. The composite recording medium according to claim
1, wherein said two or more parts are two or more
parts selected from a group consisting of glossy tone
parts, semiglossy tone parts, matte tone parts, and
silk-�weave tone parts.

3. The composite recording medium according to claim
2 wherein, of said two or more parts, one or more
parts has a plurality of recording areas distinguished
by strength or weakness of light reflectance exhibited
thereby.

4. The composite recording medium according to claim
1, wherein said composite recording medium (100)
is an ink jet recording medium.

5. The composite recording medium according to claim
1, wherein said composite recording medium (100)
is a trial recording medium for recording ink images
of desired image quality.

6. A composite recording medium manufacturing meth-
od wherein: �

a resin coating layer (102) is formed on a base
material (101); and
an ink accepting layer (103) is formed on said
resin coating layer (102),
characterized in that
two or more types of glossiness and/or smooth-
ness are imparted to different parts of said resin
coating layer (102) by rollers after forming the
resin coating layer (102) on the base material
(101);
the ink accepting layer (103) is formed on said
resin coating layer (102) after glossiness and/or
smoothness has been imparted;
so that the composite recording medium exhibits
two or more types of glossiness and/or smooth-
ness.

7. A recording comprising a recording of the same ink
image in each of the parts exhibiting different gloss-
iness and/or different smoothness in the composite
recording medium obtained by the manufacturing
method cited in claim 6.

8. A composite recording medium recording method
wherein, using a composite recording medium ob-
tained by the manufacturing method cited in claim
6, the same ink image is recorded in each of the parts
thereof having different glossiness and/or different
smoothness.

9. A recording medium set comprising a plurality of
composite recording mediums obtained by the man-
ufacturing method cited in claim 6, and a plurality of
recording mediums, the entire surface of each of
which exhibits the same glossiness and/or smooth-
ness as one of the plurality of types of glossiness
and/or smoothness exhibited by said plurality of
composite recording mediums, so that the types of
glossiness and/or smoothness exhibited by said re-
cording mediums cover all of said plurality of types
of glossiness and/or smoothness.

Patentansprüche

1. Zusammengesetztes Aufzeichnungsmedium (100),
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das umfasst:�

ein Trägermaterial (101);
eine Harz-�Überzugschicht (102), die auf das
Trägermaterial (101) aufgetragen ist, und eine
Tintenaufnahmeschicht (103), die auf die Harz-
Überzugschicht (102) so aufgetragen ist, dass
die Harz-�Überzugschicht (102) zwischen dem
Trägermaterial (101) und der Tinten-�Aufnahme-
schicht (103) angeordnet ist,
dadurch gekennzeichnet, dass
die Harz-�Überzugschicht (102) an einer Fläche
derselben zwei oder mehr Teile hat, die unter-
schiedlichen Glanz und/ �oder Glätte aufweisen.

2. Zusammengesetztes Aufzeichnungsmedium nach
Anspruch 1, wobei die zwei oder mehr Teile zwei
oder mehr Teile sind, die aus einer Gruppe ausge-
wählt werden, die aus glänzenden Teilen, halbglän-
zenden Teilen, matten Teilen und seidenmatten Tei-
len besteht.

3. Zusammengesetztes Aufzeichnungsmedium nach
Anspruch 2, wobei von den zwei oder mehr Teilen
ein oder mehr Teile eine Vielzahl von Aufzeich-
nungsbereichen aufweist/�aufweisen, die sich durch
die Stärke bzw. Schwäche des Lichtreflektionsver-
mögens unterscheiden, das sie aufweisen.

4. Zusammengesetztes Aufzeichnungsmedium nach
Anspruch 1, wobei das zusammengesetzte Auf-
zeichnungsmedium (100) ein Tintenstrahl-�Aufzeich-
nungsmedium ist.

5. Zusammengesetztes Aufzeichnungsmedium nach
Anspruch 1, wobei das zusammengesetzte Auf-
zeichnungsmedium (100) ein Versuchs-�Aufzeich-
nungsmedium zum Aufzeichnen von Tintenbildern
gewünschter Bildqualität ist.

6. Verfahren zum Herstellen eines zusammengesetz-
ten Aufzeichnungsmediums, bei dem:�

eine Harz-�Überzugschicht (102) auf einem Trä-
germaterial (101) ausgebildet wird; und eine
Tintenaufnahmeschicht (103) auf der Harz-
Überzugschicht (102) ausgebildet wird,
dadurch gekennzeichnet, dass
verschiedenen Teilen der Harz-�Überzugschicht
(102) nach Ausbilden der Harz-�Überzugschicht
(102) auf dem Trägermaterial (101) mit Walzen
zwei oder mehr Typen von Glanz und/�oder Glät-
te verliehen werden;
die Tinten-�Aufnahmeschicht (103) auf der Harz-
Überzugschicht ausgebildet wird, nachdem
Glanz und/�oder Glätte verliehen worden sind;
so dass das zusammengesetzte Aufzeich-
nungsmedium zwei oder mehr Typen von Glanz

und/�oder Glätte aufweist.

7. Aufzeichnung, die eine Aufzeichnung des gleichen
Tintenbildes in jedem der Teile des mit dem Herstel-
lungsverfahren nach Anspruch 6 erzeugten zusam-
mengesetzten Aufzeichnungsmediums umfasst, die
unterschiedlichen Glanz und/ �oder unterschiedliche
Glätte aufweisen.

8. Verfahren zum Aufzeichnen auf ein zusammenge-
setztes Aufzeichnungsmedium, bei dem unter Ver-
wendung eines mit dem Herstellungsverfahren nach
Anspruch 6 gewonnenen Aufzeichnungsmediums
das gleiche Tintenbild in jedem der Teile desselben
aufgezeichnet wird, die unterschiedlichen Glanz
und/ �oder unterschiedliche Glätte haben.

9. Satz von Aufzeichnungsmedien, der eine Vielzahl
mit dem Herstellungsverfahren nach Anspruch 6 ge-
wonnener zusammengesetzter Aufzeichnungsme-
dien und eine Vielzahl von Aufzeichnungsmedien
umfasst, deren gesamte Oberfläche den gleichen
Glanz und/�oder die gleiche Glätte wie einer der Viel-
zahl von Typen von Glanz und/ �oder Glätte aufweist,
die die Vielzahl zusammengesetzter Aufzeich-
nungsmedien aufweisen, so dass die Typen von
Glanz und/ �oder Glätte, die die Aufzeichnungsmedi-
en aufweisen, alle der Vielzahl von Typen von Glanz
und/ �oder die Glätte abdecken.

Revendications

1. Support d’enregistrement composite (100)
comprenant :�

un matériau de base (101) ;
une couche de revêtement de résine (102) dé-
ployée sur ledit matériau de base (101) ; et
une couche d’acceptation d’encre (103) dé-
ployée sur la couche de revêtement de résine
(102), de sorte que la couche de revêtement de
résine (102) soit interposée entre le matériau de
base (101) et la couche d’acceptation d’encre
(103),
caractérisé en ce que
la couche de revêtement de résine (102) com-
porte, sur une surface de celle-�ci, deux parties
ou plus ayant différentes brillances et / ou pla-
néités.

2. Support d’enregistrement composite selon la reven-
dication 1, dans lequel lesdites deux parties ou plus
sont deux parties ou plus sélectionnées dans un
groupe consistant en des parties de teinte brillante,
des parties de teinte semi-�brillante, des parties de
teinte mate, et des parties de teinte soyeuse.
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3. Support d’enregistrement composite selon la reven-
dication 2, dans lequel, parmi lesdites deux parties
ou plus, une ou plusieurs parties ont une pluralité de
zones d’enregistrement distinguées par une intensi-
té ou une faiblesse de la réflectance de lumière pré-
sentée par celles-�ci.

4. Support d’enregistrement composite selon la reven-
dication 1, dans lequel ledit support d’enregistre-
ment composite (100) est un support d’enregistre-
ment par jet d’encre.

5. Support d’enregistrement composite selon la reven-
dication 1, dans lequel ledit support d’enregistre-
ment composite (100) est un support d’enregistre-
ment d’essai pour enregistrer des images d’encre
d’une qualité d’image souhaitée.

6. Procédé de fabrication de support d’enregistrement
composite, dans lequel : �

une couche de revêtement de résine (102) est
formée sur un matériau de base (101) ; et
une couche d’acceptation d’encre (103) est for-
mée sur ladite couche de revêtement de résine
(102),
caractérisé en ce que
deux types ou plus de brillances et / ou de pla-
néités sont communiqués à différentes parties
de ladite couche de revêtement de résine (102)
par des rouleaux après avoir formé la couche
de revêtement de résine (102) sur le matériau
de base (101) ;
la couche d’acceptation d’encre (103) est for-
mée sur ladite couche de revêtement de résine
(102) après qu’une brillance et / ou une planéité
ont été communiquées ;
de sorte que le support d’enregistrement com-
posite présente deux types ou plus de brillances
et / ou de planéités.

7. Enregistrement comprenant un enregistrement de
la même image d’encre dans chacune des parties
présentant différentes brillances et / ou différentes
planéités sur le support d’enregistrement composite
obtenu par le procédé de fabrication selon la reven-
dication 6.

8. Procédé d’enregistrement de support d’enregistre-
ment composite dans lequel, en utilisant un support
d’enregistrement composite obtenu par le procédé
de fabrication selon la revendication 6, la même ima-
ge d’encre est enregistrée dans chacune des parties
de celui- �ci ayant différentes brillances et / ou diffé-
rentes planéités.

9. Ensemble de supports d’enregistrement compre-
nant une pluralité de supports d’enregistrement

composites obtenus par le procédé de fabrication
selon la revendication 6, et une pluralité de supports
d’enregistrement, la surface entière de chacun pré-
sentant la même brillance et / ou planéité que celles
de la pluralité de types de brillances et / ou de pla-
néités présentés par ladite pluralité de supports d’en-
registrement composites, de sorte que les types de
brillances et / ou de planéités présentés par lesdits
supports d’enregistrement couvrent la totalité de la-
dite pluralité de types de brillances et / ou de planéi-
tés.
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