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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an ink jet re-
cording method and apparatus and recorded matter
therefor, for recording the image onto a recording medi-
um such as cloths made of cotton and silk, and others
by scanning a recording head relatively to the recording
medium.

Related Background Art

[0002] Typical of the conventional textile printing ap-
paratus for recording onto the cloths as recording me-
dium is a screen textile printing apparatus for directly
making the printing onto the cloths using a silk screen
plate. In making the textile printing using such a screen
textile printing apparatus, first, for an original image to
be printed, a silk screen plate is prepared for each color
used in that original image, and attached to the screen
textile printing apparatus, and the ink is directly trans-
ferred through the meshes of the silk screen plate onto
the cloths.

[0003] The above-described screen textile printing
apparatus has a problem associated therewith that a
great number of processes and days are required to pre-
pare silk screen plates, and the operations such as the
proportion of color inks, and the alignment of silk screen
plate for each color, are necessary. Moreover, the ap-
paratus has an additional problem that the mechanism
becomes larger in proportion to the number of used
colors, requiring a large installation space, and storage
space for the silk screen plates is necessary.

[0004] On the other hand, the ink jet recording has a
quite higher resolution than the conventional screen tex-
tile printing, allowing for the printing of high quality de-
signs with gradations. And it has a feature that consid-
erably high productivity can be expected by using a mul-
ti-nozzle head having several hundreds to thousands
nozzles.

[0005] However, because of its nature of recording
with the ink discharged through minute ink jet nozzles,
the use of low viscous (thin) ink is requisite. Accordingly,
dark designs can not be recorded. If a large amount of
ink is jetted, the design becomes darker, but the ink may
blot on cloths, so that excellent designs can not be cre-
ated.

[0006] Also, due to a great number of nozzles used in
parallel, it is difficult to form images without defects, be-
cause unevenness, deviation, and white streaks pro-
duced by capricious undischarge may be contained in
recording, depending on the characteristic peculiar to
its nozzle. This is a serious problem for industrial ma-
chines which produce several tens to hundreds meters
of printing at a time in the continuous operation.
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[0007] Also, light color is represented by applying ink
droplets sparsely, which often leads to the roughness of
image. In particular, if the diameter of nozzle, or ink drop-
let, is tried to be larger to avoid the above drawback, it
is meant that the resolution is reduced, resulting in more
evident roughness.

[0008] Some treatment agents are effectively applied
immediately before recording, because they are unsta-
ble on the cloths, but such agents can not be used in
the conventional process.

[0009] On the other hand, an ink jet recording appa-
ratus is one for performing the dot recording by dis-
charging ink droplets from recording head nozzles to a
recording medium, and is effective in the respects of ap-
paratus constitution and running costs. One example of
such recording apparatus is one in which the recording
or printing is performed by sequentially scanning a re-
cording head having a row of nozzles arranged in a pre-
determined width (about 16 mm) longitudinally and
transversely relative to the recording medium.

[0010] However, there is some dispersion in the
amount or direction of ink to be discharged from each
nozzle of the ink jet recording head, so that this disper-
sion may produce streaks apparently. For this reason,
there was a problem that periodic streaks or blurs arose
on recorded image in a width of recording head to de-
grade the image quality. Also, there was a problem that
those blurs might vary with time over a long period of
recording.

[0011] Moreover, there was a problem that if contam-
inants such as dirts or inks adhere to the nozzle surface
of recording head to prevent normal ink discharge
through nozzles (hereinafter referred to as undis-
charge), line defects may appear on the image, thereby
degrading the image quality.

[0012] To solve those problems, it is conceived that a
predetermined pattern is printed and confirmed visually
or with a reader to correct for unevenness with the head
based on the information obtained.

[0013] However, if the execution of correction opera-
tion is entrusted to the judgment of the operator, the cor-
rection operation may sometimes give rise to inappro-
priate effect. Further, in this case, no measure is taken
against the undischarge.

[0014] Further, it is necessary that the phenomenon
of causing such degradation of image quality is checked
at all times, and the correction is appropriately made,
but when a long roll of recording sheet is used, the print-
ing may be performed on a very long recording sheet
(e.g., 100m or greater) at a time, so that undischarge
unevenness during the printing gives rise to a great
problem, and the correction is very difficult task. Also,
there is a further problem that when the long roll of re-
cording sheet is made of a woven fabric, fine fluffy fibers
stick around the nozzles of recording head, so that the
probability of causing undischarge is significantly higher
than if the recording sheet is a paper or the like.
[0015] In addition, when the recording medium was
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cloths made of such as cotton and silk, and others, there
was a serious problem that even if a predetermined pat-
tern was recorded on the recording medium, and con-
firmed visually or with a reader to correct for unevenness
with the head based on the information obtained, the
bleeding of ink might occur, and due to non-uniformity
on the surface of recording medium produced by texture
of fibers, the predetermined pattern recorded could not
be read correctly, so that the correct grasping of the dis-
charge condition with the recording head was difficult.
[0016] Conventionally, anink jet printer with a plurality
of multi-nozzle heads for recording the image onto a re-
cording medium with those ink jet heads is well known.
In such a printer, in order to make alignment (registra-
tion) of recording position with a plurality of heads, an
image in a predetermined pattern such as chequered is
printed on a recording sheet using the plurality of ink jet
heads, its printed result is watched visually, or read us-
ing reader means such as a scanner, whereby the de-
viation of recorded pattern is calculated to determine the
deviation of each ink jet head. Based on the deviation
thus obtained, the adjustment of the recording position
is performed in accordance with mounting position of ink
jet head by changing the read timing from each memory
for storage of image data to be recorded by each ink jet
head.

[0017] However, the conventional registration method
as above described was an adjustment method when a
plurality of ink jet heads were arranged transversely to
the scanning direction of carriage, but when a plurality
of recording heads were arranged vertically, or orthog-
onally to the scanning direction of carriage, the position-
al deviation was only mechanically adjusted.

[0018] EP-A-0442711 discloses an apparatus which
allows the reliability of ink ejection from an ink jet head
to be maintained by performing preliminary ejections (i.
e. before a printing process begins) into a cap. The cap
is provided with an absorbing member for absorbing the
preliminary ejected ink. A pump is also connected to
said cap and is used to absorb ink from the absorbing
member thus preventing deterioration of the ink absorp-
tion capacity or reduction of ink absorbing force of the
absorbing member due to solidification of ink therein.
Ink is ejected towards the ink cap during a preliminary
ejection and a line of data is printed. The apparatus then
confirms whether a complete page of image data has
been printed and, if so, the ink jet head is returned to an
initial position (i.e. opposite the ink jet cap). If the appa-
ratus determines that a complete page has not been
printed then the apparatus goes on to determine wheth-
er "t" seconds have elapsed since a previous prelimi-
nary ejection of ink from the ink jet head into the ink cap.
If this is not the case, another line of image data is print-
ed. If "t" seconds have elapsed since the previous pre-
liminary ejection, the ink jet head is moved to a position
opposite the ink cap and a further preliminary ejection
of ink towards the ink cap is carried out. The apparatus
then determines whether the total number of preliminary
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ejections carried out exceeds a predetermined amount,
and if this is not the case another line of image data is
printed. If the total number of preliminary ejections does
exceed a predetermined amount, the pump carries out
dry absorption to absorb excess ink from the absorbing
member within the cap.

[0019] In one aspect the present invention provides
an ink jet textile printing method for forming an image
on cloth by repeating a step of applying ink onto the cloth
from an ink discharge port of a recording head, said re-
cording head being relatively scanned in a main scan
direction to form the image, and a step of relatively con-
veying the cloth in a sub-scan direction, said method
comprising steps of:

forming an image on the cloth by applying ink onto
the cloth from said recording head on the basis of
image data; and

temporarily stopping the image forming operation in
accordance with an indication for causing a tempo-
rary halt of the image forming operation, wherein in
the image forming operation, when the temporary
halt is indicated while said recording head performs
main scan and image forming operation, the image
forming operation by the main scan is completed,
and then the image forming operation is temporarily
stopped by moving said recording head to a stand-
by position, and

releasing the temporary halt of the image forming
operation and restarting the image forming opera-
tion in accordance with an indication for releasing
the temporary halt of the image forming operation,
wherein when the release of the temporary halt is
indicated, ink is discharged from said ink discharge
port and then the image forming operation is restart-
ed.

[0020] In another aspect the present invention an ink
jet textile printing apparatus for forming an image on a
cloth by applying ink onto the cloth from an ink discharge
port of a recording head, said apparatus comprising:

main scan means for effecting relative scanning be-
tween the cloth and the recording head in a main
scan direction;

sub-scan means for effecting movement of the cloth
relative to the recording head in a sub-scan direc-
tion;

drive means for causing the recording head to dis-
charge ink in accordance with recording data rep-
resenting the image to be recorded on the cloth; and
control means for controlling the main scan means,
the sub-scan means and the drive means to cause
repeated main and sub-scans to be carried out and
to cause ink to be applied to the cloth in accordance
with the recording data during a main scan, charac-
terised in that the control means is arranged to
cause a main scan to continue without interruption
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until the image formation is completed and then to
cause the ink discharge port to be moved to a stand-
by position of the recording head when a temporary
halt of an image forming operation is required and
to cause the main scan means to effect a main scan
of said recording head from the standby position,
after expulsion of ink, and to restart the image for-
mation operation on the basis of recording data fol-
lowing the recording data at which the image forma-
tion operation was interrupted when a temporary
halt is not required.

[0021] It should be noted that a language "recording"
used in the present specification and claims includes a
meaning of "printing" and signifies in a broad sense pro-
viding an image on a recording medium such as cloths
made of cotton, silk or others and paper. It should be
also noted that the language "recording" does not limit
the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 is a block diagram showing a configuration of
an ink jet textile printing apparatus according to the
present invention.

Fig. 2 is a cross-sectional view showing a configu-
ration of an image recording unit.

Fig. 3 is a perspective view showing in detail a con-
figuration of an ink jet recording unit.

Fig. 4 is a plan view showing the positional relation
between the ink jet recording unit and a cloth con-
veying unit.

Fig. 5 is a plan view showing a configuration of an
image reading device.

Fig. 6 is a view for explaining the image reading op-
eration in the image reading device.

Fig. 7 is a block diagram showing a configuration of
a control system in an ink jet textile printing appa-
ratus.

Fig. 8 is a block diagram showing a configuration of
a head correction unit.

Fig. 9 is a diagram for explaining a correction table
for use in head correction.

Fig. 10 is a diagram for explaining a method of cor-
recting density unevenness.

Fig. 11 is a block diagram showing a circuit config-
uration of an ink jet recording unit and a cloth con-
veying unit.

Fig. 12 is a timing chart showing the interrelation
between each signal in a control unit.

Fig. 13 is a perspective view showing the essence
of a recording unit in larger scale.

Fig. 14 is a diagram for explaining the overlap re-
cording.

Fig. 15 is a view showing a recording device.

Fig. 16 is a view showing the periphery of a record-
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ing head as shown in Fig. 15.

Fig. 17 is a view showing a monitor of Fig. 16.

Fig. 18 is a diagram showing a sensor output of the
monitor.

Fig. 19 is a flowchart showing an operation se-
quence.

Fig. 20 is a view showing a configuration of a main
part of an ink jet printer,

Fig. 21 is a block diagram showing one configura-
tion of a main control unit of the ink jet printer shown
in Figure 20.

Fig. 22 is a block diagram showing another config-
uration of a main control unit of the ink jet printer
shown in Figure 20.

Fig. 23 is a diagram showing a memory map of a
frame memory for storage of recording data corre-
sponding to each band.

Fig. 24 is a diagram for explaining a circuit config-
uration for use in controlling the reading start posi-
tion of recording data from the frame memory.
Figs. 25A and 25B are views showing the print ex-
amples of longitudinal registration adjusting pattern
in one embodiment of the ink jet printer.

Fig. 26 is a view showing an example in which the
recording dot positions by the upper and lower
heads coincide.

Fig. 27 is a diagram showing an output example (R
component) from the sensor, when the recording
dot positions by the upper and lower cyan heads
coincide.

Fig. 28 is a diagram showing an output example (G
component) from the sensor, when the recording
dot positions by the upper and lower cyan head co-
incide.

Fig. 29 is a diagram showing an output example (B
component) from the sensor, when the recording
dot positions by the upper and lower cyan heads
coincide.

Fig. 30 is a view showing a dot recorded example
when recording dot position by an upper cyan
heads is deviated one pixel.

Fig. 31 is a diagram showing an output example (R
component) from the sensor in a state as shown in
Fig. 30.

Fig. 32 is a diagram showing an output example (G
component) from the sensor in the state as shown
in Fig. 30.

Fig. 33 is a diagram showing an output example (B
component) from the sensor in the state as shown
in Fig. 30.

Fig. 34 is a view showing a dot recorded example
when recording dot position by the upper cyan head
is deviated downward one pixel.

Fig. 35 is a diagram showing an output example (R
component) from the sensor in a state as shown in
Fig. 34.

Fig. 36 is a diagram showing an output example (G
component) from the sensor in the state as shown
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in Fig. 34.

Fig. 37 is a diagram showing an output example (B
component) from the sensor in the state as shown
in Fig. 34.

Fig. 38 is a flow chart showing a pattern recording
and reading processing for registration adjustment.
Fig. 39 is a diagram showing a result (R component)
of reading recorded image, when the patterns re-
corded by alower cyan head and an upper magenta
head coincide.

Fig. 40 is a diagram showing a result (G component)
of reading recorded image, when the patterns re-
corded by the lower cyan head and the upper ma-
genta head coincide.

Fig. 41 is a diagram showing a result (B component)
of reading recorded image, when the patterns re-
corded by the lower cyan head and the upper ma-
genta head coincide.

Fig. 42 is a diagram showing a read result (R com-
ponent) when the dot recorded by a magenta head
is deviated upward one pixel in the patterns record-
ed by a lower cyan head and an upper magenta
head.

Fig. 43 is a diagram showing a read result (G com-
ponent) when the dot recorded by the magenta
head is deviated upward one pixel in the patterns
recorded by the lower cyan head and the upper ma-
genta head.

Fig. 44 is a diagram showing a read result (B com-
ponent) when the dot recorded by the magenta
head is deviated upward one pixel in the patterns
recorded by the lower cyan head and the upper ma-
genta head.

Fig. 45 is a diagram showing a read result (R com-
ponent) when the dots coincide in the patterns re-
corded by a lower cyan head and an upper yellow
head.

Fig. 46 is a diagram showing a read result (G com-
ponent) when the dots coincide in the patterns re-
corded by the lower cyan head and the upper yellow
head.

Fig. 47 is a diagram showing a read result (B com-
ponent) when the dots coincide in the patterns re-
corded by the lower cyan head and the upper yellow
head.

- Fig. 48 is a diagram showing a read result (R com-
ponent) when the recording dot by a yellow head is
deviated upward one pixel in the patterns recorded
by a lower cyan head and an upper yellow head.
Fig. 49 is a diagram showing a read result (G com-
ponent) when the recording dot by the yellow head
is deviated upward one pixel in the patterns record-
ed by the lower cyan head and the upper yellow
head.

Fig. 50 is a diagram showing a read result (B com-
ponent) when the recording dot by the yellow head
is deviated upward one pixel in the patterns record-
ed by the lower cyan head and the upper yellow
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head.

Fig. 51 is a diagram showing a read result (R com-
ponent) when the dots coincide in the patterns re-
corded by a lower cyan head and an upper black
head.

Fig. 52 is a diagram showing a read result (G com-
ponent) when the dots coincide in the patterns re-
corded by the lower cyan head and the upper black
head.

Fig. 53 is a diagram showing a read result (B com-
ponent) when the dots coincide in the patterns re-
corded by the lower cyan head and the upper black
head.

Fig. 54 is a read result (R component) when the re-
corded dot by the black head is deviated upward
one pixel in the patterns recorded by the lower cyan
head and the upper black head.

Fig. 55 is a read result (G component) when the re-
corded dot by the black head is deviated upward
one pixel in the patterns recorded by the lower cyan
head and the upper black head.

Fig. 56 is a read result (B component) when the re-
corded dot by the black head is deviated upward
one pixel in the patterns recorded by the lower cyan
head and the upper black head.

Fig. 57 is a view representing a schematic constitu-
tion of another ink jet printer.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] The preferred embodiments of the present in-
vention will be described below with reference to the
drawings.

(First embodiment)

[0024] Fig. 1 is a block diagram showing a configura-
tion of an ink jet textile printing apparatus in one embod-
iment of the present invention. This ink jet textile printing
apparatus is constituted as a system, principally con-
sisting of an image reading device 1 for reading an orig-
inal image created by a designer and converting the
original image into original data represented by an elec-
trical signal, an image processing unit 2 for processing
original data from the image reading apparatus 1 to be
output as image data, and an image recording unit 3 for
recording onto the cloths on the basis of image data cre-
ated by the image processing unit 2. In the image read-
ing device 1 reads original image from a CCD image
sensor. The image processing unit 2 creates data of
driving an ink jet driving unit A-2 (Fig. 2) for discharging
four color inks of magenta (code M), cyan (code C), yel-
low (code Y) and black (code Bk) as will be described
later from input original data. The creation of data in-
volves an image processing for reproducing original im-
age in ink dots, coloration for determining tone, altera-
tion of layout, processing or selection for the design size
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such as enlargement or reduction. The ink jet recording
unit A-2 performs the recording in such a way as to jet
fine ink droplets toward a recording medium (cloths in
this embodiment) to attach onto the recording medium.
[0025] First, the configuration of the image recording
unit 3 will be described below. Fig. 2 is a cross-sectional
view showing a configuration of image recording unit 3,
Fig. 3 is a perspective view showing in detail a configu-
ration of ink jet recording unit A-2 contained in the image
recording unit 3, and Fig. 4 is a plan view showing the
positional relation between ink jet recording unit A-2 and
cloth conveying unit.

[0026] The textile printing apparatus (printer) of this
embodiment is largely comprised of a cloth supply unit
B for delivering the cloths wound around the roll pre-
treated for the textile printing, a main unit for printing
with an ink jet head while feeding the cloths delivered
accurately, and a winding unit C for winding the printed
cloth after dried. And the main unit A consists of a pre-
cision cloth feeding unit A-1 containing a platen and a
print unit A-2.

[0027] Pretreated roll cloth 36 is delivered to the cloth
supply unit, and supplied to the main unit A. In the main
unit, a thin endless belt 37 which is precisely driven step-
wise is looped around a drive roller 47 and an idler roller
49. The drive roller 47 is directly driven stepwise by a
stepping motor (not shown) of high resolution to feed
the belt stepwise by the amount of a step. The delivered
cloth 36 is pressed on the surface of belt 37 backed up
with the idler roller 49 by a presserroller 40, and adhered
thereto.

[0028] The cloth 16 fed stepwise by the belt is posi-
tioned in a first print unit 31 by means of a platen 32 on
the back side of belt, and printed by an ink jet head 9 on
the front side thereof. Every time one line of print is ter-
minated, the cloth is fed at a predetermined step, and
then dried through the heating by a heating plate 34 on
the back side of belt, and the hot air supplied to its sur-
face by a hot air duct 35. Subsequently, in a second print
unit 31", overlap printing is performed in the same way
as in the first print unit.

[0029] The printed cloth is peeled off and dried again
by a post drying unit 46 similar to the heating plate and
the hot air duct as previously described, and guided by
a guide roll 41 to be wound around a winding roll 48.
And wound cloth is removed from the main apparatus,
and subjected to post-treatment such as coloring, clean-
ing, and drying in batch processing to provide products.
[0030] Fig. 3 shows one of the print units in the ink jet
recording unit A-2 for convenience sake.

[0031] The ink jet recording unit A-2 is largely com-
prised of a frame 6, two parallel guide rails 7, 8 attached
to the frame 6, an ink jet head 9, a head carriage 10 on
which the ink jet head 9 is mounted, an ink supply device
11, an ink carriage 12 on which the ink supply device 11
is mounted, a head recovery device 13, and an electrical
system 5.

[0032] Theink jethead 9 comprises a plurality of noz-

10

15

20

25

30

35

40

45

50

55

zle rows and a conversion device for converting an elec-
tric signal into ink discharge energy, and has a mecha-
nism for selectively discharging the ink through nozzle
rows in accordance with a driving image signal from the
image processing unit 2. Herein, a method for discharg-
ing the ink in the ink jet head 9 is not different from that
of the ink jet head for use in the conventional ink jet re-
cording apparatus which uses papers as the recording
medium. In this embodiment, to reproduce arbitrary
color, four color inks of magenta (M), cyan (C), yellow
(Y) and black (Bk) are discharged from the ink jet head
9, as above described. These four color inks are dis-
charged through recording heads 117 to 120 (Fig. 7),
respectively, provided within the ink jet head 9. Each re-
cording head 117 to 120 is provided with a plurality of
nozzles (e.g., 256 lines) for the discharge of ink to dis-
charge a respective color ink through those nozzles.
[0033] Theinksupply device 11 is to reserve four color
inks of M, C, Y and Bk, and supply necessary amounts
of inks to the ink jet head 9, comprising an ink tank and
an ink pump (not shown). The ink supply device 11 and
the ink jet head 9 are connected via an ink supply tube
19, whereby normally owing to capillary action, the
amount of ink to be discharged from the ink jet head 9
is automatically supplied to the ink jet head 9. In the
head recovery operation as thereafter described, the ink
is compulsorily supplied to the ink jet head 9 by using
an ink pump (not shown). These ink jet head 9 and ink
supply device 11 are mounted on the head carriage 10
and the ink carriage 12, respectively, for the reciprocat-
ing movement along the guide rails 7, 8 by a driving de-
vice, not shown.

[0034] The head recovery device 13 is provided op-
posed to the ink jet head 9 at a home position to maintain
the stability of the ink jet head 9, and specifically per-
forms the following operations. That is, when not oper-
ated, to prevent the ink from evaporating from within the
nozzles of the ink jet head 9, it allows a capping unit 24
to perform the capping for the ink jet head 9 at the home
position (capping operation). Before starting the image
recording, an operation of compulsorily discharging the
ink through the nozzles by pressurizing the ink channels
within the ink jet head 9 using the ink pump (pressure
recovery operation) is required to remove bubbles or
dirts from within the nozzles, wherein the head recovery
device 13 serves tc withdraw the discharged ink.
[0035] The electrical system 5 comprises a control
unit for performing the sequence control of the whole ink
jet recording unit 1 and a power supply unit, and is at-
tached to the frame 6.

[0036] While the configuration of the ink jet recording
unit A-2 has been described, it will be understood that
the ink jet recording unit 1 is supported via a rail (not
shown) on the frames 1051, 1052 of cloth conveying unit
43, as shown in Fig. 4, so as to be movable in a direction
away from the platen 32 by releasing securing means
(not shown). To this end, there is provided a working
space between the conveying belt 37 of cloth conveying
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unit 43 and the ink jet recording unit A-2 to facilitate the
handling of cloths 36 on the conveying belt 37 when the
abnormal condition occurs. As shown in Fig. 4, the cap
position of the ink jet head 9 lies outside a frame 1051
of cloth conveying unit 43 to facilitate the maintenance
of ink jet head 9 and the refilling of ink by the operator.
[0037] The image reading device 1 will be described
below. Fig. 5 is a plan view showing a configuration of
the image reading device 1. The image reading device
1 belongs to a type of so-called image scanner, in which
an original image is converted into an electrical signal
(original data) by a CCD unit 18.

[0038] The CCD unit18is comprised ofa CCD 16 and
a lens 15 for forming image on the CCD 16 and freely
movable on a main direction rail 54. At one end of the
main direction rail 54 are mounted a pulley 51 and a
main scan motor 50 connected to the pulley 51. At the
other end of the main direction rail 54 is mounted anoth-
er pulley 52, wherein there is provided a wire 53 strungs
between both pulleys 51, 52 and connected to the CCD
unit 18. These main scan motor 50, pulleys 51, 52 and
wire 53 constitute a driving system in a main scan direc-
tion, by which the CCD unit 18 is driven to move to any
position on the main direction rail 54.

[0039] The main direction rail 54 is slidably mounted
at both ends thereof to two sub-direction rails 65, 69 pro-
vided at right angles to the main direction rail 54. Two
sub-direction rails 65, 69 are parallel to each other, and
have the same length, wherein the section between two
sub-direction rails 65, 69 is a reading area 77. Each sub-
direction rail 65, 69 is provided with a pulley 76, 68 at
one end thereof, and a pulley 67, 71 at the other end
thereof. And for each sub-direction rail 65, 69, there is
provided a wire 66, 70 for stretching around the pulleys
76,67 and 68, 71 at both ends thereof is provided, each
wire 66, 70 connected to a respective end portion of the
main direction rail 54. The pulleys 76, 68 provided at
one ends of sub-direction rails 65, 69 are secured to a
shaft 72 while the pulleys 67, 71 at the other ends there-
of are secured to another shaft 73. These two shafts 72,
73 are parallel to each other and to the main direction
rail 54, and rotatable therearound. At an end portion of
one shaft 72 is attached a sub-scan motor 60. These
shafts 72, 73, sub-direction rails 65, 67, pulleys 76, 67,
68, 71, and sub-scan motor 60 constitute a driving sys-
tem in a sub-scan direction, wherein the main direction
rail 54 can be moved in a direction along the sub-direc-
tion rails 65, 69 by driving the sub-scan motor 60.
[0040] Substantially over an entire area of the reading
area 77 is provided an original plate glass 17 which is
placed opposed to the CCD unit 18. The end section of
the reading area 77 is correction area 78.

[0041] With such a constitution, the image reading de-
vice 1 can move the CCD unit 18 to any position in the
reading area 77 by driving the main scan motor 50 and
the sub-scan motor 60. In this case, to detect the CCD
unit to come to the home position (an origin position of
the coordinates for reading) in the reading area 77,
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home position sensors 56, 58 are provided at the other
ends of the main direction rail 54 and one sub-direction
rail 65, respectively.

As shown in Fig. 5, the home position is provided cor-
responding to the correction area 78.

[0042] Referring now to Fig. 6, the image reading op-
eration of the image reading device will be described.
[0043] The image reading operation is first to move
the CCD unit 18 to the home position HP in the correc-
tion area 78, and to start the operation of reading a
whole original placed on the original plate glass 17.
[0044] Before scanning the original, the settings of da-
ta necessary for processings such as shading correc-
tion, black level correction, and color correction are per-
formed in the correction area 78. Thereafter, the scan-
ning of the CCD unit 18 in a main scan direction (a trans-
verse direction as shown) thereof is started by the main
scan motor 50 along a direction as indicated by the ar-
row in the figure. If the reding operation for a first area
as indicated by (1) is terminated, the movement of the
CCD unit in a sub-scan direction to the correction area
78 for an area as indicated by (2) adjacent the area as
indicated by (1) is performed by reversing the rotation
of the main scan motor 50 as well as driving the sub-
scan motor 60. Subsequently, likewise the area of (1),
the processings such as shading correction, black level
correction, and color correction are performed as nec-
essary, and the original is read while the CCD unit 18 is
moved in the main scan direction. Note that in Fig. 6, P
indicates an area to be read by one scanning, and Q
indicates an area practically readable by one scanning.
[0045] By repeating the above scanning, the reading
operation for the whole area, or (1) to (7) areas in an
example of Fig. 6, is performed, and after the reading
operation for the final area or area (7) is terminated, the
CCD unit 18 is returned again to the home position HP.
From the relation between the size of typical original and
the width readable by the CCD unit 18 with one scan,
more scannings may be actually performed but in this
example, the operation was simplified to facilitate the
understanding.

[0046] If the reading operation as above described is
performed at equal magnification, the area readable by
the CCD unit 18 with one scanning is wider than that
actually read, as shown in Fig. 6. This is because this
image-reading device 1 contains a variable magnifica-
tion feature of enlargement and reduction. For example,
if the area recordable by the ink jet head 9 at one time
is as large as 256 dots, image information of the area of
512 dots which is equal to twice 256 dots is required to
make a 50 % reduction operation. Accordingly, the im-
age reading device 1 contains a feature of reading and
outputting image information for arbitrary image area by
one reading operation in the main scan direction.
[0047] Referring now to Fig. 7, the configuration of the
image processing unit 2 will be described below. Since
the image processing unit 2 operates integrally with re-
spective control systems of the image reading device 1
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and the image recording unit 3, the control systems of
the image reading unit 1 and the image recording unit 3
will be also described herein.

[0048] The image processing unit 2 is provided with
a control circuit 111 which is a control circuit for data
transmission and reception with a host system (not
shown) such as a computer. And the image reading de-
vice 1 and the image recording unit 3 are provided with
control units 102, 121 or control circuits, respectively,
for making the control of them. Each of these control
units 102, 111 and 121 is constituted of a microproces-
sor, a program ROM, a data memory, and a communi-
cation circuit. The control unit 102 and the control unit
111, as well as the control unit 111 and the control unit
121 are connected via a communication line, the control
form of a so-called master slave is adopted in which
each of the control units 102, 121 of the image reading
device 1 and the image recording unit 3 performs the
operation upon an instruction from the control unit 111
in the image processing unit 2.

[0049] In addition to the control unit 111, the image
processing unit 2 comprises an I/F control unit 112 which
is a general-purpose parallel interface control circuit
such as IEEE488 interface or so-called GPIE interface,
a multi-value synthesizing unit 106 for carrying out a va-
riety of processings on the image, image processing
means 107 as thereafter described, a head correction
unit 123 for correcting for density unevenness, a binari-
zation processing unit 108 for performing binarization
processing for image data, and a buffer memory 110 for
storing image data, and has a control unit 20 connected
thereto. The control unit 111 operates upon an instruc-
tion from the operation unit 20 and the computer (not
shown). The operation unit 20 offers selection instruc-
tion as to the designation for the color or edit in reading
the original, or the designation of operation. Also, it of-
fers an instruction for the density unevenness correction
when forming the image as thereafter described. This
control unit 111 has a feature of governing over the I/F
control unit 112, thus enabling the input or output of im-
age data from or to an external computer, or the remote
control with an external apparatus, via an interface con-
nected to the I/F control unit 112. Further, the control
unit 111 performs the control over the multi-value syn-
thesizing unit 106, the image processing means 107, the
head correction unit 123, the binarization processing
unit 108, and the buffer memory 110.

[0050] In addition to the control unit 102, the control
system of the image reading apparatus 1 comprises a
mechanism driving unit 105 for driving a mechanical
portion of the image reading apparatus 1, exposure con-
trol units 103, 104 for performing exposure control of a
lamp (not shown) when reading the original, an analog
signal processing unit 100 having a CCD 16 connected
thereto for performing a variety of processings on the
image, and an input image processing unit 101. The
control unit 102 performs the control over the mecha-
nism driving unit 105, the exposure control units 103,
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104, the analog signal processing unit 100, and the input
image processing unit 101.

[0051] The control system of the image recording unit
3 comprises, in addition to the control unit 121, a mech-
anism driving unit 122 for driving a mechanical portion
of image recording unit 3, a head driver 116 for driving
each of recording heads 117 to 120 for each color, and
a synchronization delay memory for correcting for a de-
lay caused by the mechanical arrangement of recording
heads 117 to 120 by absorbing the temporal dispersion
in the operation of the mechanical portion in the image
recording unit 3. The synchronization delay memory 115
also comprises a circuit for generating the timing nec-
essary for the driving of recording heads 117 to 120. The
control unit 121 controls the synchronization delay
memory 115 and the mechanism driving unit 122.
[0052] The image processing flow in this embodiment
will be described below with reference to Fig. 7.
[0053] In the image reading unit 1, an image formed
on the CCD 16 of the CCD unit 18 (Fig. 5) is converted
into analog electrical signal by the CCD 16. Analog elec-
trical signal converted (image information) is serially
processed as in the order of R (red), G (green) and B
(blue) to be input to the analog signal processing unit
100. The analog signal processing unit 100 performs the
sample & hold for each color of R, G and G, correction
for the dark level, and control of the dynamic range, and
make an analog/digital (A/D) conversion into digital im-
age signal of serial multi-value (8-bit in length for each
color in this embodiment) to be output to the input image
processing unit 101. The input image processing unit
101 performs correction processing necessary for the
reading system such as CCD correction and gamma
correction by directly acting on digital image signal of
serial multi-value, wherein its result is output to the im-
age processing unit 2 as original image data.

[0054] In the image processing unit 2, the multi-value
synthesizing unit 106 performs selection and synthesi-
zation of digital image signal (original data) of serial mul-
ti-value sent from the image reading device 301 and dig-
ital image signal sent via parailel I/F from the external
computer (not shown). Selected and synthesized image
data is sent to the image processing means 107 in the
digital image signal of serial multi-value as it is. The im-
age processing means 107 is a circuit for carrying out
the smoothing processing, edge processing, black ex-
traction, and masking processing for the color correction
of recording ink for use in the recording units 117 to 120.
Digital image signal of serial multi-value is caused to un-
dergo the above-cited processings in the image
processing means 107. And the output of the image
processing means 107 is passed into both the head cor-
rection unit 123 and the buffer memory 110. The output
of the head correction unit 123 is passed into the bina-
rization processing unit 108, although the head correc-
tion unit 123 will be described later.

[0055] The binarization processing unit 108 is a circuit
for converting digital image signal of serial multi-value
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into binary value, wherein either of simple binarization
at a fixed slice level, and pseudo half tone processing
with dither method, can be selected. The digital image
signal of serial multi-value is converted into binary par-
allel image signal of four values to be output as the im-
age data to the image recording unit 3.

[0056] In the image recording unit 3, binary parallel
image signal (image data) from the image processing
unit 2 is passed into the synchronization delay memory
115, on the basis of which the head driver 116 drives
each of the recording heads 117 to 120 which discharge
the inks of cyan, magenta, yellow and black, respective-
ly, so that image is printed on the cloths.

[0057] Subsequently, the interface (I/F) with the ex-
ternal computer and the like will be described.

[0058] Original image data of multi-value read by the
image reading device 1 is temporarily stored in buffer
memory 110. This image data is transferred via a paral-
lel interface such as GPIB to the computer (not shown),
while being synchronized by the I/F control unit 112. The
image data transferred to the computer is edited and
color converted by making use of a CRT display, and
stored as an image file in a flexible disk, a fixed disk, or
an optical disk. Itis of course needless to say thatimage
data can be simply stored without any special process-
ing. Also, it will be appreciated that an image such as
computer graphics (CG) made up directly on the com-
puter without the use of image reading device 1 can be
dealt with in the same way as that read by the image
reading device 1.

[0059] Image data in the image file thus created and
stored is transferred via the parallel interface such as
GPIB to the buffer memory 110, as previously described,
and then passed from the buffer memory 110 through
the image multi-value synthesizing unit 106, the image
processing means 107, the head correction unit 123, the
binarization processing unit 108, the synchronization
delay memory 115 to the head driver 116, so that its im-
age data is printed by the recording heads 117 to 120.
[0060] Referring now to Fig. 8, the details of the head
correction unit 123 will be described below.

[0061] Each nozzle of the recording heads 117 to 120
provided in the image recording unit 1 is fabricated
evenly, but the nozzle diameter may be slightly different,
the ink discharge direction from each nozzle may be de-
viated even slightly due to influence of ink adhering to
the nozzle neighborhood, or the amount of discharge
may be different. For this reason, even when image data
having certain density is printed, there may occur some
unevenness consisting of streaks in the main scan di-
rection. In order to correct for such unevenness to attain
even printing at certain density, the density ofimage da-
ta corresponding to nozzle portion having lower density
(or higher density) is increased (or decreased) in ac-
cordance with its print density so as to render the print
density even. The head correction unit 123 serves to
perform such a correction. Suppose herein that each of
the recording heads 117 to 120 is provided with 256 noz-
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Zles.

[0062] In the head correction unit 123, characteristic
information of density unevenness for each 256 nozzles
of the recording heads 117 to 120 corresponding to C,
M, Y and Bk (selection information for selecting which
of a plurality of correction data written in a correction
RAM 262 as thereafter described to correct for) is written
in a selection RAM 260 by CPU 256. The selection RAM
260 is capable of writing characteristic information cor-
responding to the number of nozzles or 1024 (=256x4)
nozzles. Image input data VDin is digital image data of
serial multi-value from the image processing means
107, which is of a 8-bit width in this embodiment, where-
in color component image data (8 bits) per pixel is se-
quentially input for pixel points in the order of Y, M, C,
Bk, Y, M, C, Bk and so on. From the selection RAM 260,
data is retrieved in accordance with the order of image
data for input by incrementing the address in sequence.
Also, there is a bidirectional buffer 263 for writing selec-
tive data into the selection RAM 260, and further a se-
lector 259 for selecting either of lower-order 10 bits of
address in a 16-bit address bus output from CPU 258
and 10 bits output from counter 250. The counter 250 is
such that a hold signal HS and a clock CLK are input
from the outside, and the clock CLK is counted and out-
put as 10-bit data. This 10-bit data or data input as the
address of selection RAM 260 is used to designate a
specific nozzle among the above-mentioned 1024 noz-
zles. As above described, the image input data VDin
consists of color component image data per pixel to be
inputin sequence for pixels, whereby the output of 10-bit
width from the counter 250 can indicate the pixel corre-
sponding to current image input data VDin by synchro-
nizing the clock of the image input data VDin with the
clock input into the counter 250. The selector 259 se-
lects the output of the CPU 258 when writing data into
the selection RAM 260, and the output of the counter
250 when reading data from the selection RAM 260.
Note that a flip-flop 252 for latching data is provided on
the output side of the selection RAM 260.

[0063] The correction RAM 262 has a correction table
written from the CPU 258, and is connected via a bidi-
rectional buffer 254 to data bus of the CPU 258. The
correction table consists of data as indicated by the solid
lines or dotted lines L1 to L5 in Fig. 9, for example. Here-
in, the correction table containing five pieces of data as
represented by the solid lines or dotted lines L1 to L5 is
shown, but in practice, greater pieces of correction data
are contained in the correction table. For example, if the
output data from the selection RAM 260 is 8-bit long,
256 kinds of correction data can be prepared. The se-
lector 216 selects either of 16-bit address from the CPU
and 16 bits of the summation of 8-bit output from the flip-
flop 252 and 8-bit data of image data input VDin for the
input into the correction RAM 262.

[0064] The correction data represented by the solid
lines or dotted line L1 to L5 as previously described are
selected in accordance with the input address for the
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correction RAM 262. That is, when the selector 261 se-
lects the B side as shown, 8-bit data of image data input
VDin and 8-bit data output from the selection RAM 260
are input as the address A into the correction RAM 262.
In particular, the 8-bit output data from the selection
RAM 260 is used to select any of the solid lines or dotted
lines L1 to L5, as previously described. Note that of
these solid lines or dotted lines L1 to L5, the solid line
is intended for equal magnification, and the dotted line
is for variable magnification. Because the range of noz-
zles for use in the recording heads 117 to 120 is different
depending on the magnification, correction data indicat-
ed by the solid or dotted line in accordance with the
range of used nozzles in the recording heads 117 to 120
is written into the correction RAM 262 by the CPU. Also,
the correction table written into the correction RAM 262
is to output correction data AA for the address input A,
wherein such correction data AA is once latched by the
flip-flop 254, added to image input data VDin by an
adder 256, and output as corrected data orimage output
data VDout via a flip-flop 257 for the data latch.

[0065] That is, a correction table is designated for
each pixel in the selection RAM 260, the value of cor-
rection data corresponding to image input data VDin is
read from the correction RAM 262, and read correction
data is added to image input data VDin by the adder 256
and output as image output data VDout. A flip-flop 255
is provided to latch image input data VDin to be input to
the adder 256. While correction data is represented by
lines in Fig. 9, it will be appreciated that correction data
may be represented by curves rather than lines.
[0066] A creation method of characteristics informa-
tion as to density unevenness to be written into the se-
lection RAM 260 will be described below.

[0067] If the correction for density unevenness is di-
rected from the operation unit 20 connected to the image
processing unit 2, characteristic information is created
in the order of C, M, Y and Bk. First of all, as shown in
Fig. 10, monochromatic stripe-like gradation pattern for
each of C, M, Y and Bk having arbitrary density is gen-
erated each three lines by a pattern generator, not
shown, (one line in a width recordable at a time by ink
jet head 9), and printed by the image recording unit 3.
The pattern generator is contained in the multi-value
synthesizing unit 106, as shown in Fig. 7, to generate
8-bit data of fixed value, instead of image data from the
buffer memory 110 and the input image processing unit
101. Density data to be generated is 50 % herein, al-
though it can be selected from, for example, 33 %, 50
% and 100 %. Naturally, the head correction unit 123 is
set to inhibit the correction, so that bare characteristic
of the recording heads 117 to 120 is directly printed.
[0068] Correction pattern for density unevenness
thus output is set to the image reading device 1 to read
image reading area 4 for this correction pattern, and ob-
tain the amount of density unevenness for each nozzle
inthe recording heads 117 to 120, thereby creating char-
acteristic information. The above procedure is repeated
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for all the recording heads 117 to 120 in the order of C,
M, Y and Bk to create characteristic information which
is then written into the selection RAM 260. In this way,
the setting for density unevenness correction data in the
head correction unit 123 is completed. After this, when
outputting actual image, correction for density uneven-
ness is performed using that correction data in real time
at all times before executing the printing.

[0069] The operation of ink jet recording unit A-2 will
be described below with reference to Fig. 3.

[0070] Upon receiving a recording start signal, the op-
eration of ink jet recording unit 1 is started. First, pres-
sure recovery operation is carried out with the ink jet
head 9 capped. Then, a capping unit 24 of the head re-
covery device 13 is separated away from the ink jet head
9,andtheink jethead 9 is moved from the home position
to the start position. After waiting for a while at the start
position, the ink jet head 9 and the ink supply device 11
move in reciprocating motion along the guide rails 7, 8
in synchronism with an operation signal or image signal
transmitted from the image processing unit 2 (therein-
after referred to as the main scan movement or simply
main scan). In doing so, the ink is discharged from each
of the recording heads 117 to 120 within the ink jet head
9 toward the cloths 36 held on the opposite side in ac-
cordance with an image signal, so that an image is
formed on the cloths 36. If the ink jet head 9 reciprocates
one time on the guide rails 7, 8, the cloth 36 is conveyed
by the width of image (i.e., width of the cloths 36 in a
conveying direction recordable by one scanning of the
ink jet head 9), and then the next main scan movement
is performed. If the image recording is completed after
repeating the above operation, the ink jet head 9 is
moved to the home position, and capped by the head
recovery device 13.

[0071] By repeating che above operation over a spec-
ified length, the recording is made on the roll cloths 36.
Though the length of one roll cloth is limited, it is possible
to record continuously by suturing the trailing end of the
roll cloth 36 with the leading end of the next roll cloth, at
the time when the roll cloth 36 is about to get out of a
winding core 33. For such a purpose, color string is used
for the suturing, and a density detection sensor 38 is
provided upstream of the presser roller 40, whereby if
such a sutured part is detected by the density detection
sensor 38, the recording is temporarily stopped, after
one cycle of recording (one operation of the ink jet head
9 in a main scan direction) is terminated, when the su-
tured part is conveyed immmediately before the ink jet
head 9. Thereafter, the cloth 36 is further fed by fixed
amounts until the sutured part reaches a position imme-
diately downstream of the ink jet head 9, so that the re-
cording can be restarted. By doing so, when the ink jet
head 9 scans and records the sutured part being gen-
erally thickened, the ink jet head 9 is prevented from
sliding on the sutured part, thereby causing stains on
the cloth or damaging the ink jet head 9.

[0072] The recorded cloth 36 passes through a posi-



19 EP 0 796 740 B1

tion opposed to the drying unit 46, whereby solvent and
water content contained in the ink are removed in pass-
ing therethrough, so that it is possible to prevent the
color of image from changing due to the effect of solvent
or water content when winding the cloth.

[0073] Referring now to Fig. 11, the operation of a
control system for controlling the conveying operation
of cloth 36 in the image recording unit 3 will be described
below. Fig. 11 is a block diagram showing a circuit con-
figuration of ink jet recording unit A-2 and cloth convey-
ing unit 43 in the image recording unit 3.

[0074] Control unit 160 is a control circuit for control-
ling a cloth conveying unit 43. The control unit 160 and
the control unit 121 of ink jet recording unit A-2 are con-
nected via the communication line. The control unit 160
is to drive a driving motor 163 via a motor driver 162,
and the driving motor 162 is to drive a conveying belt 37
(Fig. 2). A conveyance system operation unit 161 con-
nected to the control unit 160 is to operate the cloth con-
veying unit 43 from the outside, whereby the initializa-
tion for initiating the recording and the conveyance after
recording are performed upon an instruction from the
conveyance system operation unit 161.

[0075] Halt switch 164 connected to the conveyance
sytem operation unit 161 is a switch for use in interrupt-
ing the print operation temporarily, wherein if this switch
is turned on, a signal is transmitted from the control unit
160 to the control unit 121. Upon detecting this signal,
the control unit 121 inhibits the print operation until this
switch is turned off. The halt operation takes place when
a recoverable abnormality such as no ink or sutured part
with cloths joined is detected during printing. If there is
no ink, the ink is refilled, or if the sutured part is encoun-
tered, the cloth is conveyed until the sutured part is lo-
cated immediately downstream of the ink jet head,
whereby in the normal state, the print operation is re-
started by turning the halt switch 164 off. Likewise,
emergency stop switch 165 connected to the convey-
ance system operation unit 161 is a switch to be used
when the print operation is stopped at once, wherein if
this switch is turned on, a signal is transmitted from the
control unit 160 to the control unit 121. Upon detecting
this signal, the control unit 121 stops the scanning of the
ink jet head 9 (Fig. 2) at once, and terminates the print
operation. Herein, instead of providing the halt switch
164 and the emergency stop switch 165, an abnormal
detection signal indicating abnormality such as no ink
may be transmitted directly to the control unit 121.
[0076] The conveyance of the cloth 36 during record-
ing is performed in accordance with a signal from the
control unit 121 in the ink jet recording unit A-2. Fig. 12
shows a timing chart of the communication for convey-
ance between the control unit 121 and the control unit
160. Cloths conveying command signal is a signal trans-
mitted from the control unit 121 on the ink jet recording
unit 1 to the control unit 160 on the cloths conveying unit
43, wherein it is LOW in the normal operation, and be-
comes HIGH upon termination of one line of printing by
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the ink jet head 9. The control unit 160 of the cloths con-
veying unit 43 drives the conveying motor 63 to start the
conveyance of the cloths 300, if the cloths conveying
command signal becomes HIGH. Cloths inconveyance
signal is a signal transmitted from the control unit 160
of the cloths conveying unit 43 to the control unit 121 of
the ink jet recording unit 1, wherein itis LOW in the nor-
mal operation, and becomes HIGH during conveyance
of cloths. Upon detecting the cloths in-conveyance sig-
nal to be HIGH, the control unit 121 of the ink jet record-
ing unit 1 determines that the cloths conveying com-
mand signal has been accepted, and turns the cloths
conveying command signal LOW.

[0077] When the cloths in-conveyance signal does
not become HIGH even a certain time after the cloths
conveying command signal is turned HIGH, or the cloths
in-conveyance signal being once turned HIGH does not
become LOW even after the elapse of a certain time,
the control unit 121 of the image recording unit 3 judges
that an abnormality has occurred in the cloths conveying
unit 43 to interrupt the recording operation, and indicate
the abnormality in the operation unit 20 connected to the
image processing unit 2. In this way, by interchanging
the cloths conveying command signal and the cloths in-
conveyance signal, the recording/printing with the ink jet
head 9 and the conveyance of the cloths 36 can be al-
ternately performed.

[0078] As above described, in this embodiment, an
image signal of original image read by the image reading
unit 1 is processed in the image processing unit 2, and
the ink jet recording is performed on cloths 36 in the im-
age recording unit 3, based on a processed result of im-
age processing unit 2, to acheive textile printing.
[0079] As above described, the image is directly
formed on the cloths by the use of the ink jet recording,
without needs of any screen plate required in the con-
ventional textile printing, so that the processes and days
taken for the printing on the cloths can be greatly re-
duced, and the apparatus can be made smaller. Natu-
rally, image information for printing can be stored in the
medium such as a tape, a flexible disk and an optical
disk, with excellent capability of storing and preserving
image information. Further, processings of original im-
age such as coloration change, layout alteration, and
enlargement or reduction can be readily made.

[0080] This ink jet textile printing apparatus of the
present invention is given greater efficiency in terms of
the system configuration; for example, the image read-
ing device for reading original image for the conversion
into an image signal can be connected to the image
processing unit. Also, by enabling the image processing
unit to communicate with the external computer to ex-
change image data, a variety of images can be recorded
on the cloths.

[0081] In this ink jet textile printing apparatus the im-
age recording unit for performing the recording onto the
cloths can be constituted of, in addition to an ink jet re-
cording unit, a cloths supply unit for supplying the cloths
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to a position corresponding to the ink jet recording unit,
a cloths conveying unit for conveying the cloths to the
ink jet recording unit precisely at a site opposed to the
ink jet recording unit, and a post-processing unit for
post-processing the recorded cloths. In this case, in or-
der to facilitate the maintenance, it is desirable that the
ink jet recording unit is opposed to and separated away
from the cloths conveying unit. Further, to cope with ex-
haustion of ink or the sutured part between cloths, the
ink jet textile printing apparatus is provided with control
means for halting image recording onto the cloths, and
restarting image recording from image data immediately
before the halted image data upon releasing of the halt.
[0082] The ink jet recording unit for use in the ink jet
textile printing apparatus is not specifically limited as
long as it performs the recording by jetting fine ink drop-
lets, but in particular, by having electricity-heat convert-
ers for generating the heat energy for the ink discharge,
more excellent effects can be exhibited. In this case, the
ink jet recording unit may be configured to discharge or
jet the ink through discharge orifices toward the cloths
by the use of film boiling arising due to the heat energy
applied by the electricity-heat converters.

[0083] The effects of the above described ink jet tex-
tile printing apparatus are as follows:

(1) Because of no necessity of textile printing plate
such as silk screen plate, 1. processes and man-
days for recording original image can be greatly re-
duced, 2. mixing of a number of color inks corre-
sponding to image is unnecessary, 3. small lot pro-
duction is possible, 4. preservation of recording in-
formation is easy, 5. small apparatus and installa-
tion space, 6. processings on the original image
such as layout alteration, coloration change, and
enlargement or reduction are easily made. (2) Ow-
ing to the use of ink jet recording, representation of
image is enhanced, 1. high definition, 2. excellent
color reproducibility.

(Second embodiment)

[0084] The main configuration of an ink jet recording
apparatus is the same as that shown in Fig. 2 of the first
embodiment, and the explanation is omitted.

[0085] Referring now to Fig. 2 and Fig. 13 which is a
perspective view showing the essence of a recording
unit, this embodiment will be described below.

[0086] In Fig. 13, the cloths 36 of recording medium
is adhered to a belt 37 and fed stepwise in an upper
direction as shown. In afirst print unit 31 provided down-
ward in the figure, there is provided a first carriage 44
having mounted ink jet heads of specific colors S1 to
S4,aswellas Y, M, C and Bk. The ink jet head (recording
head) in this embodiment has elements for generating
the heat energy causing film boiling in the ink as the en-
ergy used to discharge the ink, and has 128 discharge
orifices arranged with a density of 400DPI (dots/inch).
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[0087] Downstream of the first print unit is provided a
drying unit45 comprised of a heating plate 34 for heating
from the back side of the belt, and a hot air duct 35 for
drying from the front side. Heat transfer surface of the
heating plate 34 is placed in contact against an endless
belt 37 which is strongly tensioned to apply heat from
the back side of the conveying belt 37 due to vapor of
high temperature and high pressure passing through a
hollow inside. The cloths 36 on the conveying belt 37 is
effectively heated with the heat transfer. On the inner
face of the heating plate, fins 34' for the collection of
heat are provided to collect the heat on the back side of
the belt effectively. The sides not in contact with the belt
are covered with heat insulating material 43 to prevent
the occurrence of damage due to heat radiation.
[0088] On the front side, the effect of drying the cloths
is further raised by applying the air of lower humidity to
the drying cloths which has been subjected to dry hot
air blown from a supply duct 30 on the downstream side.
And the air containing sufficient moisture and flowing in
the opposite direction to a conveying direction of the
cloths is sucked in a greater amount than a blowing
amount from a suction duct 33 on the upstream side, so
that evaporated water content is prevented from bedew-
ing surronding mechanical components. A supply
source of hot air is provided on the rear side, and the
suction is performed on the fore side, so that the pres-
sure difference between a blow-off opening 38 and a
suction opening 39 placed opposed to the cloths is ren-
dered even over an entire area in a longitudinal direc-
tion. Air blowing/suction unit is offset downstream with
respect to a center of the heating plate provided on the
back side, so that the air may be blown to sufficiently
heated portion. Thereby, it is possible to strongly dry a
quantity of water content in the ink including reducer
which the first print unit 31 has applied to the cloths.
[0089] On the downstream (upper) side thereof, there
is provided a second print unit 31' which is comprised
of a second carriage 44' of the same constitution as the
first carriage.

[0090] Herein, the site where reducer head was locat-
ed is used for special color (e.g., gold ink having gold
fine grains suspended), for example, as a site for spare
head (S). Also, a post-processing head P' which has no
effects except immediately after the recording is placed
at a final position as shown. This second recording unit
is to record dark and sharp patterns overlapped mainly
for modulation.

[0091] In Fig. 13, the cloths 36 of recording medium
is adhered to a belt 37 to be fed stepwise in an upper
direction. The first recording unit 31 on the lower side is
provided with a first carriage 44 having mounted ink jet
heads {a total of eight heads for a head for special
processing performed immediately before the recording
depending on the material of cloths or the kind of pre-
processing: P, black: Bk, reducer (pre-jetted to spread
the ink as jetted later): D, magenta: M1, special color of
magenta type: M2, cyan: C1, special color of cyan type:
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C2, yellow: Y (M, C, Y is in the order of causing more
bleeding)} in this order. The first recording unit records
mainly light image portions in a recording process (indi-
cated by the arrow of solid line) using a reducer (trans-
parent ink not containing dye). The recording with trans-
parent ink is performed in such a way that for a discrete
color dot, transparent ink is applied, with less transpar-
ent ink in higher density, to four to nine dots at adjacent
positions around one dot of color ink including that pixel
position so as to cover the dot of color ink, with less
roughness on the light portions and no excessive wet-
ting of cloths.

[0092] The recorded cloths are peeled off, dried again
in a drying unit 46 comprised of a heating plate and a
hot air duct, guided along a guide roll 41, and wound
around a winding roll 39. The wound cloths are taken
off from the main device, colored, cleaned and dried in
a batch processing to provide products.

[0093] Referring to Fig. 14, an over-recording method
will be described below.

[0094] As above described, eight heads are integrally
formed in each recording unit, but in this figure, each
head column in the recording unit is represented by only
one head, for simplicity.

[0095] The serial recording is first performed by the
firstrecording unit 31 located upstream at one-fourth the
predetermined final recording density (discharge
amount per unit area), then the feeding of cloths is per-
formed by a distance of half the recording width w, and
the serial recording is further performed at one-fourth
the final density. Thus, the overlapped area is recorded
at half the final recording density. By repeating this op-
eration, image is recorded at half the final recording den-
sity in the first recording unit. Subsequently, the cloths
are dried sequentially as above described while passing
through the drying unit 45. Then, the second recording
unit 31' located downstream thereof performs the over-
recording, as in the first recording unit. In synthesis,
quater the density x four times of over-recording = 1,
thatis, recording is achieved at a predetermined record-
ing density.

[0096] It is noteworthy herein that owing to the provi-
sion of the drying unit 45 between the first and second
recording units, recording can be achieved at a "prede-
termined recording density" substantially equal to twice
the conventional density (somewhat offset due to the
use of thinner ink), or at a sufficient density.

[0097] The positional relation between the juncture in
scanning in the first recording unit 31 and that in the sec-
ond recording unit 31' is as follows. Though the juncture
takes place at half the recording head pitch in both the
first and second recording units, the juncture of the sec-
ond recording part is placed directly midway between
junctures of the first recording so that junctures may not
be overlapped, in this embodiment. The distance d be-
tween first recording unit and second recording unit and
the head width w has a relation of {d=(n+1/4)w n: natural
number}.
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[0098] Herein, there is a noteworthy problem of junc-
ture streaks between scans.

[0099] In the serial scan for performing the recording
at 100 % density at a time, white streaks at 0 % density
or dark streaks at 200 % density, but not at 100 % den-
sity, may arise owing to gaps or overlaps caused by var-
ious errors associated with the feed amount of cloths or
ink stains, producing image defects. However, accord-
ing to this embodiment the recording is achieved only a
quater = 25 % with one scanning, and covered three-
folds thereon at correct density (not at juncture), so that
the recording may be performed at 100 % density, or at
worst, to be faintly thinner at 75 % density or slightly
denser at 125 % density. And the width of this streak is
rendered roughly half because the amount of error is
distributed half. With these two effects, no juncture
streaks are virtually observed.

[0100] Also, some deviations arising capriciously or
streaks caused by undischarge are covered by other
normal three-fold over-recordings.

[0101] That is, since according to this embodiment
one pixel position is passed four times by the same color
head, this pixel position can be covered with the same
color up to four dots at maximum. And the operation of
over-recording for two dots, drying, and next over-re-
cording will lead to less bleeding. That is, the multi-value
representation is allowed in which the dot number takes
five values (gradations) of 0, 1, 2, 3, 4, rather than the
binary representation of hit or not with the normal ink jet.
Since five color heads except for black are provided in
this embodiment, the color representation is enabled in
five gradations to the fifth power = 3125 colors per pixel.
This calculation assumes that 4 dots x 5 colors = 20 dots
per pixel are allowed. However, the actual number of
colors may be less than 3125 colors, because the drying
process allows for the hitting of only 10 to 16 dots in one
pixel without bleeding. However, with an error diffusion
method, the complete gradation reproduction is possi-
ble further owing to the effects of reducer.

[0102] A furtherrecording unit/drying unit (pre-record-
ing unit/pre-drying unit) may be provided upstream of
the first recording unit in the above embodiment. This
pre-recording unit applies a pre-treatment agent for
coloring of cloths in accordance with recording pattern,
instead of the ink. The heads of pre-recording unit are
supplied with different kinds of treatment agent to adapt
to a variety of materials for the cloths. After the pre-treat-
ment agent is fixed in the pre-drying unit, recording is
performed on the side treated with treatment agent in
the first and second recording units downstream there-
of, as in the previous embodiment. Thereby, waste of
treatment agent is prevented and the use of washing
drug in post-processing can be reduced. Though the ink
jet textile printing itself is an ecology art which uses no
dyestuff paste which will be almost washed away, further
effects can be expected.

[0103] This pre-recording unit requires no great reso-
lution. It has a half the resolution of the first/second re-
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cording unit, and rather is designed to have no undis-
charge and higher treatment agent resistance.

[0104] Also, another recording unit (post-recording
unit) can be provided to enhance the post-processing
effects.

[0105] The recording method in the first/second re-
cording unit is not necessarily limit to the above-de-
scribed one (manner of superimposing or number, junc-
ture positions, etc.). It is a point of the present embodi-
ment that one recording width is fed at plural steps, dry-
ing process is at least provided to make the over-record-
ing, and juncture positions never coincide in the first and
second recording units, whereby there are possible var-
iations such as a) two recording units for three-fold over-
recording/one drying unit, and b) three recording units
for two-fold over-recording/two drying units.

[0106] The above method of a) can reduce uneven-
ness and streaks. The method of b) can realize higher
density.

[0107] Also, another method is possible in which the
feed pitch is just one scan width, and the relative position
in the first/second recording unit is displaced w/2. In this
case, the higher recording speed is attained with less
number of over-recordings, although the ability of cov-
ering unevenness and streaks may be decreased.
[0108] As above described, the multi-gradation or
multi-value can be realized, with the maximum density
raised, whereby the image can be obtained with less
bleeding, unevenness, streaks or roughness.

(Third embodiment)

[0109] The third embodiment of the present invention
will be described below in detail with reference to the
drawings.

[0110] Fig. 15is a cross-sectional view of a recording
apparatus according to this embodiment. 301 is a re-
cording apparatus main body, 302 is a long roll as re-
cording medium, 304 is a cutter for cutting the recording
medium a predetermined length, 303, 305 is a pair of
convey rollers for conveying recording medium in a con-
veying direction, and 306 is a sub-scan roller for accu-
rately conveying and positioning the recording medium
by the amount corresponding to a recording print width
of recording head as thereafter described. With the
above constitution, the conveyance passage of record-
ing medium to be supplied from the roll 302 is formed.
[0111] 309 is a carriage for carrying a recording head
as thereafter described so as to be movable in a vertical
direction with respect to the drawing (a horizontal direc-
tion in the actual recording apparatus) by means of a
pair of main scan rails 309a. 310 is a platen placed op-
posed to the carriage 309, with the recording medium
therebetween, and further comprising suction adsorp-
tion means such as air suction or electrostatic adsorbing
plate for preventing the recording medium from coming
into contact with the recording head, as well as prevent-
ing the floating of recording medium to be held on the
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plane during the printing.

[0112] Referring now to Fig. 16, the periphery of the
recording head will be described below. The carriage
309 has recording heads 309C, 309M, 309Y, 309Bk cor-
responding to cyan, magenta, yellow and black. 311 is
an ink supply system for supplying the ink to the record-
ing heads 309C, 309M, 309Y, 309Bk which has ink car-
tridges 311C, 311M, 311Y, 311Bk corresponding to cy-
an, magenta, yellow and black. The ink is supplied via
tubes 312C, 312M, 312Y, 312Bk to the recording heads
309C, 309M, 309Y, 309Bk by a pump, not shown. 313
is @ motor for scanning and driving the carriage 309 in
the main scan direction (left and right in the figure),
wherein the carriage 309 is driven via a pulley 314 se-
cured to the motor 313, a pulley 315 and a belt 316, 317
is a motor for scanning and driving the ink supply system
311 in the main scan direction (left and right in the fig-
ure), in synchronism with the carriage 309, wherein the
ink supply system 311 is driven via a pulley secured to
the motor 317, a pulley 319 and a belt 320.

[0113] 322 is a roll of the first recording medium, as
previously described, which is conveyed in the upper di-
rection as shown by the conveying roller 305 and the
sub-scan roller 306. 323 is a cap member provided at a
position for conducting a processing for removing the
factors of decreasing image quality (hereinafter referred
to as "discharge recovery processing"). With the nozzle
face of recording heads 309C, 309M, 309Y, 309Bk cov-
ered with the cap member 323, the ink is discharged
through recording head nozzles by driving the recording
heads or the application of pressure. Further, within the
cap member 323, high speed air flow is introduced into
recording head nozzle faces to blow off remaining inks,
dirts, and fluffs accompanied by the ink discharge from
the nozzle faces, whereby the nozzle faces are cleaned
off to eliminate undischarge and unevenness.

[0114] 331 is a monitor for monitoring the recording
state with the recording head, or a predetermined test
pattern 332 (uniform density pattern) of testimage which
is recorded at a predetermined interval on a second re-
cording medium 341 dedicated for the monitor provided
at one end of the platen 310.

[0115] The monitor recording medium 341 as previ-
ously described is supplied on to the platen 310 by the
supply roll 342, in synchronism with the printing of pre-
determined pattern 332, and after printing, is wound
through the monitor 331 around a winding roll 343. The
monitor recording medium 341 uses a recording paper
for the ink jet. An example of the recording paper for the
ink jet includes a paper in which polyvinyl agueous so-
lution having silica powders or alumina grains mixed
thereinto is applied on the surface of paper and then
dried (e.g., see Japanese Laid-Open Patent Application
No. 2-43083). Such treated recording paper s less liable
to bleed with the ink than the normal untreated recording
paper, and is suitable as the second recording medium
for the monitor in this invention.

[0116] The interval (recording interval) of the above
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predetermined pattern is based on the completion of re-
cording a unit pattern or the length in a sub-scan direc-
tion (a conveying direction of recording medium) corre-
sponding to the unit pattern, because if the textile print-
ing is performed, for example, recording is often repeti-
tions of unit pattern, whereby it is possible to decrease
the incidence of defectives in the textile printing due to
undischarge. The recording of the above predetermined
pattern may be performed every time the recording for
a predetermined number of lines is terminated. In this
case, the predetermined number of lines as above indi-
cated is appropriately determined depending on the lia-
bility to undischarge of recording head and the surface
conditions of cloths. Also, if the calibration is made for
every line, abnormality detection is enabled in real time,
while if it is made for every predetermined lines, the re-
cording speed will not decrease in recording.

[0117] It should be noted that the interval of predeter-
mined pattern 332 may be increased or decreased as
necessary, because there is some difference in the lia-
bility to ink undischarge depending on the kind of textile
printing ink. It is supposed that the predetermined pat-
tern 332 is a solid patternin which the recording frequen-
cy is set at 50% of the normal frequency, for example.
[0118] Referring now to Fig. 17, monitor 331 will be
described below in detail. In the same figure, 332 is a
calibration pattern recorded on the monitor recording
medium at a predetermined interval, which is printed for
one scan in each color of cyan, magenta, yellow and
black and at uniform density. 333 is a pair of illumination
lamps for illuminating the calibration pattern 332, 334 is
a projection lens for projecting the calibration pattern
332 illuminated by the illumination lamps, and 335 is a
sensor such as a CCD for making the photoelectric con-
version of the calibration pattern 332 projected by the
projection lens 334. The number of elements is desira-
bly greater than the number of recording elements in the
recording head. Based on the output from the sensor
335, undischarge of recording head, or print uneven-
ness beyond a predetermined amount is detected, and
if necessary, the discharge recovery processing as pre-
viously described is carried out.

[0119] Referring now to Figs. 15 and 16, a normal re-
cording sequence will be described below. In Fig. 15, if
a recording medium conveyed from the roll 302 is de-
tected by a recording medium detection sensor (not
shown) located immediately before the conveying roller
305, the conveying roller 305 and the sub-scan roller
306 on the conveyance passage are driven by a prede-
termined amount, that is, until the leading end of record-
ing medium reaches the sub-scan roller 306.

[0120] In Fig. 16, if the leading end of recording me-
dium 332 is conveyed to the sub-scan roller 306, the
carriage 309 and the ink supply system 311 are driven
in a scan direction (to the right in the figure) by the mo-
tors 313, 317, respectively. Along with this, the recording
heads 309C, 309M, 309Y, 309Bk perform the recording
in a print width as indicated by 301 in the figure, based
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on the image signal.

[0121] After the line printing, the carriage 309 and the
ink supply system 311 are driven back to the predeter-
mined positions to the left in the figure, the recording
medium 322 is conveyed accurately the print width 301
by a motor 321.

[0122] After the above sequence of printing and con-
veying the recording medium is repeated by predeter-
mined cycles, the recording medium 322 is exhausted
out of the apparatus.

[0123] Next, motor 331 will be described. Fig. 18
shows an output signal of the sensor 335 in the monitor
331. The axis of abscissas corresponds to each pixel of
sensor 335, and the axis of ordinates represents the out-
put corresponding to each pixel. The output of the sen-
sor 335 is corrected or so-called shading corrected, with
the recording medium before pattern printing as the
white level. The output of each pixel corresponds to
each nozzle of recording head, thereby allowing for the
measurement of the discharge amount from each noz-
Zle.

[0124] If there is at least one output beyond value b
which is greater a predetermined amount than the av-
erage value a over the pixel outputs, undischarge is
judged. Also, if there is at least an output beyond value
¢ which is greater a predetermined amount, or below
value d which is smaller a predetermined amount, than
the average value a, unevenness is judged. Empirically,
the slice level b for undischarge detection is a value
about 50% greater than the average value a, and the
slice level ¢, d for unevenness detection is desirably
about 5% to 10% greater or smaller than the average
value a.

[0125] The judgment of unevenness is not limited to
the above method, but for example, a method based on
whether the slice level is greater or smaller than the
standard deviation over each pixel output of the sensor,
or the sum of absolute values of the difference between
adjacent pixels, i.e., A = Z|ai-ai+l|, with each pixel output
of the sensor being ai.

[0126] The value for unevenness correction corre-
sponding to each nozzle of recording head may be di-
rectly an output value of each pixel of the sensor 335 as
above described, but the average value over adjacent
pixels, for example, three pixels before and after, of each
pixel output from the sensor may be a pixel output to
reduce the effects of noise.

[0127] Note that the calibration sequence of detection
for discharge and unevenness, and discharge recovery
processing is executed under the control of a control unit
(not shown) for controlling the whole recording appara-
tus. This control unit is provided with a CPU such as a
microprocessor, a ROM for the storage of control pro-
grams and various data, and a RAM for use as the work
area of CPU.

[0128] Fig. 19is a flowchart showing a calibration se-
quence of the detection for undischarge and uneven-
ness and the discharge recovery processing which are
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performed by the CPU. Control programs for executing
these processings are stored in the ROM.

[0129] First, in a printing sequence as previously de-
scribed, calibration pattern is printed at a predetermined
interval (step S1). The calibration pattern is read by mo-
tor 31 (step S2), and undischarge is judged with the al-
gorithm as previously cited (step S3).

[0130] If undischarge is judged, execution for recov-
ery processing is judged (step S4). The judgment at step
S4 is made by whether or not recovery processing has
been already done in this sequence. This is based on
an empirical fact that if the discharge recovery process-
ing is properly performed, almost all discharge phenom-
ena can be eliminated. After the recovery processing is
performed (step S5), the procedure returns to step S1,
and then conducts printing of calibration pattern (step
S1), reading of the pattern (step S2), and judgment of
undischarge (step S3). And if undischarge is judged
again at step S4, a warning is displayed as head trouble
without recovery processing, and the operation of appa-
ratus is stopped (step S6).

[0131] Onthe other hand, if undischarge is not judged
at step S3, unevenness is judged based on an uneven-
ness determination algorithm as previously described
(step S7). If unevenness is not judged, the printing is
continued (step S12). If unevenness is judged to be
equal to or greater than a predetermined value at step
S7, execution for unevenness correction processing is
judged (step S8), and if necessary, unevenness correc-
tion processing is performed (step S9). The unevenness
correction processing at step S9 is to correct for a drive
signal (signal width or voltage) of corresponding record-
ing head, based on an output signal of pattern read at
step S2. The same pattern of uniform density as that
printed at step S1 is printed upon the drive signal after
correction (strp S10), and read by the monitor 331 (step
S11).

[0132] A sequence of these steps S7, S8, S9, S10,
S11 is repeated by predetermined times (three times in
this embodiment), and if unevenness is still present, a
warning is displayed as recording head trouble, and the
operation of apparatus is stopped (step S6). This is
based on an empirical fact that if more unevenness cor-
rection sequences are performed, greater effects of un-
evenness correction can be expected, but by repetition
of three times, sufficient effects in practical use condition
can be obtained, while if unevenness is still remarkable
after such unevenness correction processings by three
times, it is considered in most cases that there is a trou-
ble with recording head such as life of recording head.
[0133] If this series of calibration sequence are like-
wise performed for each color of cyan, magenta, yellow
and black, it is possible to retain the discharge condition
of each recording head excellent without assistance.
Accordingly, it is possible to enhance the availability of
apparatus even by driving without operator, which is
particularly effective to record on a long recording me-
dium such as cloths.
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[0134] Examples of the cloths include the cloths such
as woven or non-woven fabrics made of cotton or silk.

[0135] As above described, because unevenness of
recording head is emphasized or the ink is more liable
to bleed due to texture of fibers on the cloths or regen-
erated papers, atestimage is recorded on the recording
medium for monitor and read by the monitor to judge a
discharge condition of the recording head, even when
the recording is performed on recording medium making
inconspicuous undischarge of the ink from the recording
head, whereby correct grasping of discharge condition
is made possible irrespective of the kind or property of
recording medium, and unevenness correction and dis-
charge recovery processing are appropriately allowed,
so that the recording can be performed in the best dis-
charge conditions at all times.

[0136] Further, because the operation can be stopped
by judging the unrecoverable state, it is possible to sup-
press the occurrence of defective recordings to the min-
imum even by the driving without operator.

(Fourth embodiment)

[0137] Fig. 20 is a view showing schematically an ink
jet printer according to this embodiment.

[0138] In Fig. 20, 401 is a main control unit for con-
trolling the whole ink jet printer. This main control unit
401 includes a CPU 511 such as a microprocessor, a
ROM 512 for the storage of control programs of CPU or
various data, and a RAM 513 for use as the work area
and the temporary storage of various data. 402 is a mo-
tor control unit for driving in rotation a carriage motor
411 and motors 415, 416 for the movement of sensors
in accordance with an instruction of the main control
unit.

[0139] Eachof403to410isamulti-nozzle ink jethead
(thereinafter simply referred to as an ink jet head) for
discharging each color ink, wherein ink jet heads 403 to
406 are located upstream of recording medium 414 (re-
cording paper, cloths) in a conveying direction, and 407
to 410 are located downstream thereof. 403, 404, 405
and 406 are ink jet heads for cyan, magenta, yellow and
black, respectively. Also, 407, 408, 409 and 410 are ink
jet heads for cyan, magenta, yellow and black, respec-
tively.

[0140] 411 is a carriage motor for scanning a carriage
having the ink jet heads mounted thereon, 412 is a motor
for moving a sensor 415, and 413 is a motor for moving
a sensor 416. 415 is the sensor for reading image re-
corded on the recording medium 414 while moving in
parallel to the movement direction of ink jet head, and
416 is the sensor for reading recorded image while mov-
ing in parallel to arrangement direction of nozzles for ink
jethead (movement direction of recording medium 414).
417 is an A/D converter for inputting a signal from each
sensor 415, 416, and converting it into digital signal for
the output to the main control unit 1.

[0141] Figs.21and 22 are block diagrams each show-
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ing a configuration of the main control unit in the ink jet
printer according to this embodiment.

[0142] InFigs. 21 and 22, 421 is a calculation unit for
calculating a set amount for registry adjustment based
on the value read from the sensors 415, 416. 422 is a
frame memory for the storage of image data, 423 is a
pallet converting unit for separating image data of each
color, 424 is a gamma converting unit for making the
record correction, 425 is a head shading unit for making
a correction for each multi-nozzle, 426 is a binarizing
unit for converting multi-value data for recording into bi-
nary data, 427 is an SMS unit for separating recording
data into those for upper and lower ink jet heads, 428 is
a memory for the storage of binary data to be recorded,
and 429 is a head control unit for controlling the record-
ing with each ink jet head by supplying recording data
to the ink jet head.

[0143] Image data output from the frame memory 422
is separated for each color by the pallet converting unit
423, and image data of each color is passed through the
gamma conversion and the head shading. Further, it is
converted into binary data by the binarizing unit 426,
separated for each head by the SMS unit 427, and
stored in the memory 428. Recording data stored in the
memory 428 is read from the memory 428 by the head
control unit 429, and supplied to each ink jet head for
the recording. Note that the recording data stored in the
memory 428 are recorded for a plurality of recording
bands.

[0144] Fig. 23 is a view for explaining the state of re-
cording data stored in the memory 428. In Fig. 23, nin-
dicates the number of nozzles in each ink jet head, and
No indicates the number of recording lines per band.
436 to 439 each indicate a memory area for the storage
of each band data.

[0145] With this configuration, registration of each ink
jet head in the longitudinal direction can be made by
designating the position of reading recording data in the
memory arrangement as shown Fig. 23, when read from
the memory 428. For example, in Fig. 23, if the reading
start is (n-1, 0), next recorded data is image data in the
second band. Herein, if the position of ink jet head is
deviated one pixel in the longitudinal direction-, the po-
sitional deviation in the longitudinal direction is eliminat-
ed to record the image by setting its reading position to
(n,0). Fig. 24 is a block diagram showing a schematic
configuration of a memory reading circuit contained in
head control unit 429.

[0146] In Fig. 24, 431 is a nozzle number counter for
counting the number of nozzles for each ink jet head.
432 is an upper address counter, and 433 is a lower ad-
dress counter, wherein the upper and lower address
counters 432, 433 allow access to each band memory
in the memory 428. 434 is a reading start position set
register, wherein an address set in this register 434 is
set to the lower address counter 433 to determine a low-
er reading address. 435 is a memory selection signal
generation circuit for outputting a signal indicating which
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of band memories 436 to 439 to read. 436 to 439 is a
band area in the memory 428. 436, 437, 438 and 439
are memory areas for storing image data of the first, sec-
ond, third and fourth band, respectively.

[0147] With the above configuration, reading start po-
sition is first set to the register 434. The value to be set
to this register 434 is a value in accordance with a de-
viation associated with the positional deviation of upper
and lower ink jet heads, which deviation is obtained-with
a method as will be described later. The start signal is
a timing signal indicating the reading start of each band,
wherein upon the start signal, the content of register 434
is set to the lower address counter 433, and reading of
recording data from each memory is started based on
its lower address. Herein, assuming that the nozzle
number for each ink jet head is 256, lower 8 bits of the
lower address counter 433 are output as the lower ad-
dress.

[0148] On the other hand, the upper address counter
432 is incremented by +1 every time the nozzle counter
431 counts "256", wherein the output of this upper ad-
dress counter 432 is an address in the X-axis direction
in a memory map as shown in Fig. 23. And the lower
address output from the lower address counter 433 in-
dicates a read address in the Y-axis direction (longitu-
dinal direction) as shown in Fig. 23, wherein if the
number of nozzles (n = 256) in the ink jet head is count-
ed, the memory selection signal circuit 435 is activated
to select the next band memory area.

[0149] In this way, by changing the value to be set to
the register 434, the registration in the longitudinal di-
rection can be made.

[0150] An automatic judgment method for adjustment
value for registration in the longitudinal direction will be
described below.

[0151] Figs. 25A and 25B are views showing exam-
ples of recording the pattern for registration in the lon-
gitudinal direction.

[0152] In Figs. 25A and 25B, 403 are a lower cyan
head and 407 is a upper cyan head. While the ink jet
heads for cyan 403, 407 are described herein, it will be
understood that the ink jet heads for other colors can be
realized in the same way.

[0153] InFig. 25A, there is provided an interval of the
recording width of one head (corresponding to n noz-
zles) between the ink jet heads 403, 407, and in Fig.
25B, there is an interval equal to half the recording width
of one head oetween the upper and lower ink jet heads
403, 407. In Fig. 25A, recording is first performed only
by the first nozzle (top nozzle) of the lower ink jet head
403 to record the line as indicated by 451. Next, the re-
cording medium 414 is conveyed by a predetermined
amount, and recording is performed only by the first noz-
zle (top nozzle) of the upper ink jet head 407 to record
the line 452.

[0154] InFig. 25B, recording is first performed only by
the first nozzle of the lower ink jet head 403 to record
the line 453. Next, the recording medium 414 is con-
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veyed by a predetermined amount, and recording is per-
formed only by a central nozzle of the upper ink jet head
to record the line 454. This nozzle is the n/2-th nozzle if
the number of nozzles in each ink jet head is n. In this
way, by recording each line using the upper and lower
ink jet heads 403, 407, each line recorded by each ink
jet head is overlapped if the registration of these ink jet
heads 403, 407 is accurately made.

[0155] Thus, theimage recorded on the recording me-
dium 414 is read by the sensor 416 (Fig. 20), wherein
such read data is an analog signal from the sensor 416,
indicating the brightness component of image. This an-
alog signal is converted into digital signal by the A/D
converter 417, the value of each signal corresponding
to each of RGB is obtained in 8 bits (OH to FFH: H in-
dicates hexadecimal).

[0156] For example, when the above-mentioned line
is recorded in cyan, monochromatic spectral character-
istic is (R, G, B) = (O, FF, FF), whereby the dot is as
indicated by 463, if the position of a dot 461 recorded
by the ink jet head 403 and the position of a dot 462
recorded by the ink jet head 407 coincide, as shown in
Figs. 27 to 29. In this case, data from the sensor 416 as
shown in Figs. 27 to 29 are obtained, where m indicates
the recording position, Fig. 27, Fig. 28 and Fig. 29 show
R component, G component, and B component, respec-
tively.

[0157] Also, when the upper ink jet head 407 is devi-
ated upward one pixel with respect to the lower ink jet
head 403, as shown in Fig. 30, two recorded dots 461,
462 are not overlapped, as indicated by 461, 462. And
data from the sensor 416 which reads these dots 464,
465 are shown in Figs. 31 to 33. The sensor 416 reads
in an array direction of nozzles as previously described,
and if the dot position is deviated as shown in Fig. 30,
its deviation appears as two peaks in Figs. 32 and 33.

[0158] Likewise, as shownin Fig. 34, ifthe ink jet head
407 is deviated downward one pixel with respect to the
ink jet head 403, data as shown in Figs. 35 to 37 are
obtained. In the graphs of Figs. 27 to 37, the spectral
characteristic is (FF, O, FF) if the color of recorded line
is magenta, and (FF, FF, O) if the color is yellow, so that
in magenta, G signal is considered as R signal of cyan,
and R signal is equivalently replaced by G signal of cy-
an, while in yellow, B signal is equivalent to R signal of
cyan, and R signal is equivalent to B signal of cyan. In
black, the same output as G signal or B signal appears
in R signal of cyan.

[0159] With the above result, the pattern of each color
is read on the basis of lower ink jet heads 403 to 406,
wherein if the recording position of upper ink jet heads
407 to 410 is deviated upward, the reading start position
from the memory is incremented by +1, when recorded
by the upper ink jet heads, while if the recording position
is deviated downward, the start position is decremented.
[0160] In the above way, the amount of aligning the
recording position with the ink jet heads in a longitudinal
direction is obtained, and the read position from the
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memory is changed based on that amount, whereby the
fine adjustment of recording position can be made in a
unit of pixel without needs of operator.

[0161] Itshould be noted that the alignment of record-
ing position with each ink jet head in the movement di-
rection of carriage is made in such a manner that, as
described in the conventional example, a lattice pattern
is recorded on the recording medium, and recorded im-
age is read by the sensor 415 to obtain a deviation,
wherein the read position from the memory 428 is
changed in accordance with its deviation so taht the re-
cording position can be simply adjusted.

[0162] Fig. 38 is a flowchart showing a processing for
determining the deviation for registry adjustment as pre-
viously described, wherein the control program for exe-
cuting this processing is stored in ROM 512 of the main
control unit.

[0163] First, at step S1, scanning of the lower ink jet
head is started, and at step S2, data for recording, for
example, with a specific nozzle of ink jet head 403 for
cyan, is output to print one line as indicated by 451 in
Fig. 25A, for example. Then, at step S4, recording me-
dium 414 is conveyed by twice the length of recording
width of ink jet head in the case of Fig. 25A. At steps S5
to S7, the line 452 is recorded by the upper ink jet head
(head 7 in this case) this time.

[0164] Next, the recording medium thus recorded is
conveyed to a reading position with the sensor 416 (step
S8), at which position the lines 451 and 452 are read by
the sensor 416. Next, at step S9, based on a result of
reading with the sensor, the deviation between upper
ink jethead and lower ink jet head is determined. Herein,
if the reading result as shown in Figs. 29 and 30 is ob-
tained, for example, no positional deviation between up-
per ink jet head and lower ink jet head is judged, but if
there is a deviation as shown in Figs. 32 and 33, a set
value to increment the reading start position is deter-
mined, when recorded with the upper ink jet head 407
to 410. Also, in the case as shown in Figs. 36 and 37, a
set value to decrement the reading start position is de-
termined, when recorded with the upper ink jet head 407
to 410 (step S10).

[0165] In the first embodiment as previously de-
scribed, when the registry adjustment between upper
and lower ink jet heads for each color in a longitudinal
direction is made, the lower ink jet head for each color
is referenced, it will be appreciated that either one of the
lower ink jet heads may be referenced to calculate the
adjustment value for registration in the longitudinal di-
rection.

[0166] For example, an instance in which cyan is a
basis will be described. The calculation of adjustment
value for upper ink jet head 407 is made in the same
way as that of the previous embodiment. The adjust-
ment value for upper ink jet head for magenta 408 will
be discussed.

[0167] In Figs. 25A and 25B, the line 451 or the line
453 is recorded by the ink jet head for cyan 403, and the
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line 452 or the line 454 is recorded by the ink jet head
for magenta 408. The spectral characteristic of cyan is
(R, G, B) = (O, FF, FF), while the spectral characteristic
of magenta is (R, G, B) = (FF, O, FF). If there is no de-
viation between heads, resulting in the coincidence, the
signal detected by the sensor 416 is as shown in Figs.
39 to 41. That is, the spectral characteristic of dot over-
recorded is (R, G, B) = (80, 80, FF).

[0168] When the dot recorded by the upper ink jet
head for magenta 408 is deviated upward one pixel, the
spectral characteristic of a result that the recorded im-
age is read by the sensor 416 is as shown in Figs. 42 to
44.

[0169] Likewise, when the position of upper ink jet
head for yellow 409 and the position of lower ink jet head
for yellow 406 coincide, the signal is as shown in Figs.
45 to 47. When the recording position by the upper ink
jet head for yellow 409 is deviated upward, the signal is
as shown in Figs. 48 to 50.

[0170] Also, when the position of upper ink jet head
for black 410 and the position of lower ink jet head 406
coincide, the signal is as shown in Figs. 51 to 53. When
the recording position by the upper ink jet head for black
410 is deviated upward, the signal is as shown in Figs.
54 to 56. In this way, using the spectral characteristic for
each color component, it is possible to judge the posi-
tional deviation of each upper ink jet head on the basis
of the lower ink jet head for cyan 403. Thereby, the reg-
istry adjustment of each of the upper and lower heads
in the longitudinal direction can be made in accordance
with the judged value.

[0171] While in the previous embodiment the adjust-
ment value of the position of upper ink jet head with ref-
erence to that of lower ink jet head is determined in the
ink jet heads arranged on two stages of upper and lower
sides, it will be also appreciated that for each of lower
ink jet heads, the adjustment value for longitudinal reg-
istration can be calculated in the same way.

[0172] While in the previous embodiment the record-
ing unit is constituted of four color heads of cyan, ma-
genta, yellow and black, it will be appreciated that this
invention is not limited to such embodiment, but the use
of other color inks allows for the adjustment of longitu-
dinal registration in the same way.

[0173] Also, a general-purpose scanner, for example,
can be used instead of sensors 415, 416 to measure the
deviation.

[0174] Also, while in the previous embodiment the sig-
nal read by the sensors 415, 416 is processed in the
calculation unit 421 to determine a set value corre-
sponding to the deviation, it will be also appreciated that
the signal is processed in a calculation unit provided
apart from the recording unit, and the adjustment value
of longitudinal registration is transmitted to a calculation
unit within the recording unit by any of a variety of com-
munication means.

[0175] This configurational example is shown in Fig.
57.
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[0176] In the same figure, 414 is a recording medium
for recording the image, 502 is a recording medium for
recording a specific pattern for the calculation of regis-
tration adjustment value, and 503 is a scanner for read-
ing the pattern recorded on the recording medium. 504
is a second calculation unit for calculating the adjust-
ment value of longitudinal registration by receiving a re-
sult of reading the pattern recorded on the recording me-
dium 502 which is output from the scanner 503. 505 is
a main control unit containing a first calculation unit 421
(see Fig. 21) for controlling the whole recording unit. 506
is a motor control unit for controlling a carriage motor
507 to drive the scanning of recording head. 507 is the
carriage motor for driving the scanning of recording
head. 403 to 406 are ink jet heads for respective colors
provided on the lower side, and 407 to 410 are ink jet
heads for respective colors provided on the upper side,
which are the same as in Fig. 20 previously described.
[0177] Using the ink jet heads 403 to 410, a pattern
for calculating the adjustment value for longitudinal reg-
istration is recorded on the recording medium 502. And
this pattern is read by the scanner 503, and calculated
in the second calculation unit 504 to determine the ad-
justment value for longitudinal registration. The adjust-
ment value thus calculated is transmitted via a commu-
nication cable for the connection between the main con-
trol unit 505 and the second calculation unit 504 to the
first calculation unit 421 of the main control unit 505. By
adjusting the longitudinal registration based on the
transmitted adjustment value for longitudinal registra-
tion, the image recording can be performed in a state in
which the longitudinal registrations of upper and lower
ink jet heads coincide.

[0178] It should be noted that the feed amount may
be changed depending on the recording medium, for ex-
ample, the material of cloths, and the type of image. In
this case, the changed feed amount is transmitted to the
main control unit of the recording unit by transmission
means (input from control unit or input via communica-
tion from cloths feeding unit), and the main control unit
can control the reading position to adjust the longitudinal
registration in accordance with the changed amount of
feeding the cloths. With this means, the recording with
the variable feed amount can be performed, without pro-
ducing overlap or gap between recording images.
[0179] It should be noted that the present invention
may be applicable to either of a system comprised of a
plurality of devices, and a unit consisting of one device.
Also, it is needless to say that the present invention is
applicable to the cases in which a program for carrying
out the invention is supplied to the system or unit.
[0180] As above described, according to this embod-
iment, a pattern for detecting the deviation of longitudi-
nal registration is recorded and read electrically to cal-
culate the adjustment value, and the reading position of
recorded data stored in the memory is changed in ac-
cordance with the calculated adjustment value, whereby
the longitudinal registration can be automatically made.
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Thereby, it is possible to record high-quality image with-
out producing false colors caused by the deviation of
mounting position for each ink jet head.

[0181] As above described, according to the present
invention, it is possible to adjust accurately and simply
the recording position at which a plurality of recording
heads are involved in recording.

[0182] The above-described embodiments bring
about excellent effects particularly in an ink jet recording
head or recording device of the recording system relying
on forming fine ink droplets with the heat energy among
the various ink jet recording systems.

[0183] As toits representative constitution and princi-
ple, for example one practiced by use of the basic prin-
ciple disclosed in, for example, U.S. Patents 4,723,129
and 4,740,796 is preferred. This system is applicable to
either of the so-called on-demand type and the contin-
uous type. Particularly, the case of the on-demand type
is effective because, by applying at least one driving sig-
nal which gives rapid temperature elevation exceeding
nucleus boiling corresponding to the recording informa-
tion on electricity-heat converters arranged correspond-
ing to the sheets or liquid channels holding a liquid (ink),
heat energy is generated at the electricity-heat convert-
ers to effect film boiling at the heat acting surface of the
recording head, and consequently the bubbles within
the liquid (ink) can be formed corresponding one by one
to the driving signals. By discharging the liquid (ink)
through an opening for discharging by growth and
shrinkage of the bubble, at least one droplet is formed.
By making the driving signals into the pulse shapes,
growth and shrinkage of the bubbles can be effected in-
stantly and adequately to accomplish more preferably
discharging of the liquid (ink) particularly excellent in re-
sponse characteristic.

[0184] As the driving signals of such pulse shape,
those as disclosed in U.S. Patents 4,463,359 and
4,345,262 are suitable. Further excellent recording can
be performed by employment of the conditions de-
scribed in U.S. 4,313,124 of the invention concerning
the temperature elevation rate of the above-mentioned
heat acting surface.

[0185] As the constitution of the recording head, in ad-
dition to the combination of the discharging orifice, liquid
channel, and electricity-heat converter (linear liquid
channel or right-angled liquid channel) as disclosed in
the above-mentioned respective specifications, the con-
stitution by use of U.S. Patent 4,558,333 or 4,459,600
disclosing the constitution having the heat acting portion
arranged in the flexed region is also included in the
present invention. In addition, the present invention can
be also effectively made the constitution as disclosed in
Japanese Laid-Open Patent Application No. 59-123670
which discloses the constitution using a slit common to
a plurality of electricity-heat converters as the discharg-
ing portion of the electricity-heat converter or Japanese
Laid-Open Patent Application No. 59-138461 which dis-
closes the constitution having the opening for absorbing
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pressure wave of heat energy correspondent to the dis-
charging portion.

[0186] Further, as the recording head of the full line
type having a length corresponding to the maximum
width of a recording medium which can be recorded by
the recording device, either the constitution which sat-
isfies its length by a combination of a plurality of record-
ing heads as disclosed in the above-mentioned specifi-
cations or the constitution as one recording head inte-
grally formed may be used.

[0187] Inaddition, the presentinvention is effective for
a recording head of the freely exchangeable chip type
which enables electrical connection to the main device
or supply of ink from the main device by being mounted
on the main device, or a recording head of the cartridge
type having an ink tank integrally provided on the re-
cording head itself.

[0188] Also, addition of a restoration means for the
recording head, a preliminary auxiliary means, etc., pro-
vided as the constitution of the recording device of the
presentinvention is preferable, because the effect of the
present invention can be further stabilized. Specific ex-
amples of these may include, for the recording head,
capping means, cleaning means, pressurization or suc-
tion means, electricity-heat converters or another type
of heating elements, or preliminary heating means ac-
cording to a combination of these, and it is also effective
for performing stable recording to perform preliminary
made which performs discharging separate from re-
cording.

[0189] Further, as the recording mode of the recording
device, the present invention is extremely effective for
not only the recording mode only of a primary color such
as black etc., but also a device equipped with at least
one of plurality different colors or full color by color mix-
ing, whether the recording head may be either integrally
constituted or combined in plural number.

[0190] In addition, though the ink is considered as the
liquid in the embodiments as above described, the ink
may be placed in solid state below room temperature as
long as the ink will soften or liquefy at or above room
temperature, or liquefy when a recording enable signal
isissued as itis common with the ink jet device to control
the viscosity of ink to be maintained within a certain
range of the stable discharge by adjusting the temper-
ature of ink in a range from 30 to 70°C.

[0191] In addition, in order to avoid the temperature
elevation due to heat energy by positively utilizing the
heat energy as the energy for the change of state from
solid to liquid, or to prevent the evaporation of ink by
using the ink stiff in the shelf state, the use of the ink
having a property of liquefying only with the application
of heat energy, such as liquefying with the application
of heat energy in accordance with a recording signal so
that liquid ink is discharged, or may be solidifying prior
to reaching a recording medium, is also applicable in the
present invention. In such a case, the ink may be held
as liquid or solid in recesses or through holes of a porous
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sheet, which is placed opposed to electricity-heat con-
verters, as described in Japanese Laid-Open Patent Ap-
plication No. 54-56847 or No. 60-71260. The most ef-
fective method for the ink as above described in the
present invention is based on the film boiling.

[0192] Further, a recording apparatus according to
the present invention may be used integrally or sepa-
rately as an image output terminal in an information
processing equipment such as a word processor or a
computer, as above described, a copying machine in
combination with a reader, or a facsimile terminal equip-
ment having the transmission and reception feature.
[0193] In the above embodiments, when the cloths
are used as the recording medium, the pre-treatment or
post-treatment for the cloths can be made as necessary,
whereby an embodiment including these processings is
also covered within the scope of the invention. The pre-
treatment and the post-treatment will be described be-
low.

[0194] First of all, the ink jet textile printing cloths are
required to have the properties of:

(1
@2

coloring the ink at sufficient density

high dyeing rate of ink

(3) drying the ink on the cloths

(4) less irregular bleeding of ink on the cloths

(5) excellent conveyance capability within the ap-
paratus

To meet these requirements, the cloths may be pre-
treated as necessary in this invention. For example,
in Japanese Laid-Open Patent Application No.
62-53492, several kinds of cloths having the ink re-
ceiving layer have been disclosed, and in Japanese
Patent Publication No. 3-46589, cloths containing
reduction inhibitor or alkaline substances have
been proposed. An example of such pre-treatment
includes treating the cloths to contain a substance
selected from alkaline substance, water soluble pol-
ymer, synthetic polymer, water soluble metallic salt,
urea, and thiourea.

—_— — ~— ~—

[0195] Examples of alkaline substance include alka-
line metal hydroxide such as sodium hydroxide and po-
tassium hydroxide, amines such as mono-, di-, or tri-eth-
anolamine, and carbonic acid or alkaline metal bicarbo-
nate such as sodium carbonate, potassium carbonate
and sodium bicarbonate. Further, they include organic
acid metallic salt such as calcium acetate and barium
acetate, ammonia and ammonium compounds. Also,
sodium trichloroacetate which becomes alkaline sub-
stance under the steaming and heating may be used.
Particularly preferable alkaline substance may be sodi-
um carbonate and sodium bicarbonate for use in color-
ing of reactive dye.

[0196] Examples of water soluble polymer include
starch substances such as corn and wheat flour, celul-
lose substances such as carboxymethyl cellulose, me-
thyl cellulose and hydroxyethyl cellulose, polysaccha-
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rides such as sodium alginate, gum arabic, locust bean
gum, tragacanth gum, guar gum, and tamarind seeds,
protein substances such as gelatine and casein, and
natural water soluble substances such as tannin and
lignin.

[0197] Also, examples of synthetic polymer include
polyvinyl alchohol compounds, polyethylene oxide com-
pounds, acrylic acid type water soluble polymer, and
maleic anhydride type water soluble polymer. Among
them, polysaccharide polymer and cellulose polymer
are preferable.

[0198] Examples of water soluble metallic salt include
compounds having a pH of 4 to 10 and making typical
ionic crystals such as halides of alkaline metal and al-
kaline earth metal. Typical examples of such compound
include alkaline metals such as NaCl, Na,SO,, KCL and
CH3;COONa, and alkaline earth metals such as CaCl,
and MgCl,. Among them, salts of Na, K and Ca are pref-
erable.

[0199] The method of pre-treating the cloths to con-
tain any of the above-cited substances is not specifically
limited, but may be normally any one of dipping, pad,
coating, and spray methods.

[0200] Further, because the textile printing ink applied
to the cloths for ink jet textile printing may only adhere
to the surface of cloths in the jetted state, it is preferable
to subsequently perform, as the post-treatment, a reac-
tion fixing process (dyeing process) of dye to fibers.
Such reaction fixing process may be any one of conven-
tionally well-known methods; for example, a steaming
method, an HT steaming method, or a thermofix meth-
od, and when not using the cloths treated with alkali, an
alkali pad steam method, an alkali blotch steam method,
an alkali shock method, and an alkali cold fix method.
[0201] Further, the removal of unreacted dye and sub-
stances used in pre-treatment can be made by washing
in accordance with a conventionally well-known method
after the reactive fixing process. Note that it is preferable
to use a conventional fix process jointly in washing.
[0202] Note that the cloths in this invention include all
woven and non-woven fabrics and other webs, irrespec-
tive of material, weaving, and knitting.

[0203] The recorded matter applied with additional
treatments as mentioned above is then divided into piec-
es each having a desired size. The divided pieces are
treated with a final process, such as sewing, adhesion
and solvent welding to obtain final products, for example
clothes such as one-piece or two piece dresses, ties and
swimming suits or pants, bedspreads, covers for sofas,
handkerchiefs and curtains. Cloths made of such as cot-
ton or silk and others is treated by, for example sewing
and made into clothes and other commodity as dis-
closed in MODERN KNITTING AND SEWING MANUAL
published by Seni Journal (Fiber Journal), SOEN by
Bunka Shuppan and many others.

[0204] It should be noted that the drying section may
be a predetermined space for drying ink at room tem-
perature while the recording medium is conveying from
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said ink jet recording unit to said ink jet recording unit, 5.
other than a fan for forcibly drying ink.

A method according to any preceding claim, where-
in said recording head is an ink jet head for dis-

when the stitched portion is detected at said detect-
ing step.

23

charging ink from an ink discharge port by utilising
thermal energy.

Claims 5
6. An ink jet textile printing apparatus for forming an
An ink jet textile printing method for forming an im- image on a cloth by applying ink onto the cloth from
age on cloth by repeating a step of applying ink onto an ink discharge port of a recording head, said ap-
the cloth from an ink discharge port of a recording paratus comprising:
head, said recording head being relatively scanned 70
in a main scan direction to form the image, and a main scan means for effecting relative scan-
step of relatively conveying the cloth in a sub-scan ning between the cloth and the recording head
direction, said method comprising steps of: in a main scan direction;
sub-scan means (43) for effecting movement of
forming an image on the cloth by applying ink 75 the cloth relative to the recording head in a sub-
onto the cloth from said recording head on the scan direction;
basis of image data; and drive means (116) for causing the recording
temporarily stopping the image forming opera- head to discharge ink in accordance with re-
tion in accordance with an indication for caus- cording data representing the image to be re-
ing a temporary halt of the image forming oper- 20 corded on the cloth; and
ation, wherein in the image forming operation, control means (160,121) for controlling the
when the temporary halt is indicated while said main scan means, the sub-scan means and the
recording head performs main scan and image drive means to cause repeated main and sub-
forming operation, the image forming operation scans to be carried out and to cause ink to be
by the main scan is completed, and then the 25 applied to the cloth in accordance with the re-
image forming operation is temporarily stopped cording data during a main scan, character-
by moving said recording head to a standby po- ised in that the control means (160,121) is ar-
sition, and ranged to cause a main scan to continue with-
releasing the temporary halt of the image form- out interruption until the image formation is
ing operation and restarting the image forming 30 completed and then to cause the ink discharge
operation in accordance with an indication for port to be moved to a standby position of the
releasing the temporary halt of the image form- recording head when a temporary halt of an im-
ing operation, wherein when the release of the age forming operation is required and to cause
temporary halt is indicated, ink is discharged the main scan means to effect a main scan of
from said ink discharge port and then theimage 35 said recording head from the standby position,
forming operation is restarted. after explusion of ink, and to restart the image
formation operation on the basis of recording
An ink jet textile printing method according to claim data following the recording data at which the
1, further comprising the step of detecting a stitched image formation operation was interrupted
portion between cloths, wherein the image forming 40 when a temporary halt is not required.
operation is temporarily stopped when the stitched
portion is detected at said detecting step. 7. An apparatus according to claim 6 further compris-
ing detection means (38) for detecting a stitched
An ink jet textile printing method according to claim portion between cloths, wherein said detection
2, further comprising the step of preventing an im- 45 means is arranged to instruct said control means to
age being printed on the stitched portion of the temporarily stop the image forming operation when
cloths. said stitched portion is detected.
An ink jet textile printing method according to claim 8. An apparatus according to claim 7, wherein said
1, further comprising the step of detecting a stitched 50 control means (160, 121) is arranged to prevent an
portion between cloths and the step of preventing image being printed on the stitched portion of the
an image being printed on the stitched portion of the cloths.
cloths, wherein the cloths are conveyed until the
connection portion reaches a position downstream 9. An apparatus according to claim 6 further compris-
of the conveyance direction of the recording head 55 ing detection means (38) for detecting a stitched

portion between cloths and where said control
means (160, 121) is arranged to prevent an image
being printed on the stitched portion of the cloths,
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wherein when said detection means (38) detects
said stitched portion, said sub-scan means (43) is
arranged to convey said cloths downstream until
said stitched portion is downstream of said record-
ing head.

An apparatus according to any of claims 6 to 9, com-
prising as said recording head a recording head
having heat energy converting means for generat-
ing heat energy to cause ink discharge.

11. An apparatus according to any of claims 6 to 10,
comprising as said recording head a recording head
consisting of a plurality of heads for discharging dif-
ferent color inks.

Patentanspriiche

1. Tintenstrahl-Textildruckverfahren zum Erzeugen ei-

nes Bilds auf Gewebe durch Wiederholen eines
Schritts zum Auftragen von Tinte auf das Gewebe
aus einer TintenausstoRR6ffnung eines Aufzeich-
nungskopfs, wobei der Aufzeichnungskopf in einer
Hauptabtastbewegungsrichtung abtastend bewegt
wird, um das Bild zu erzeugen, und eines Schritts
zum Transportieren des Gewebes in einer Neben-
abtastbewegungsrichtung, wobei das Verfahren die
Schritte aufweist:

- Erzeugen eines Bilds auf dem Gewebe durch
Auftragen von Tinte aus dem Aufzeichnungs-
kopf auf dem Gewebe auf der Grundlage von
Bilddaten, und

- zeitweiliges Anhalten der Bilderzeugungsope-
ration gemaf einer Anzeige zum Bewirken ei-
nes zeitweiligen Anhaltens der Bilderzeu-
gungsoperation, wobei in der Bilderzeugungs-
operation, wenn das zeitweilige Anhalten ange-
zeigt ist, wahrend der Aufzeichnungskopf die
Hauptabtastbewegung und die Bilderzeu-
gungsoperation ausfuhrt, die Bilderzeugungs-
operation durch die Hauptabtastbewegung ab-
geschlossen wird und dann die Bilderzeu-
gungsoperation unter Bewegung des Aufzeich-
nungskopfs in eine Bereitschaftsposition zeit-
weilig angehalten wird, und

- Aufheben des zeitweiligen Anhaltens der Bil-
derzeugungsoperation und erneutes Einleiten
der Bilderzeugungsoperation gemafR einer An-
zeige zum Aufheben des zeitweiligen Anhal-
tens der Bilderzeugungsoperation, wobei
dann, wenn das Aufheben des zeitweiligen An-
haltens angezeigt ist, Tinte aus der Tintenaus-
stoR6ffnung ausgestoRen wird und dann die
Bilderzeugungsoperation erneut eingeleitet
wird.
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Tintenstrahl-Textildruckverfahren gemaR Anspruch
1, das ferner den Schritt zum Erfassen eines Heft-
abschnitts zwischen Geweben aufweist, wobei die
Bilderzeugungsoperation zeitweilig angehalten
wird, wenn der Heftabschnitt in dem Erfassungs-
schritt erfallt ist.

Tintenstrahl-Textildruckverfahren gemaR Anspruch
2, das ferner den Schritt zum Verhindern eines Bild-
drucks auf dem Heftabschnitt der Gewebe aufweist.

Tintenstrahl-Textildruckverfahren gemaf Anspruch
1, das ferner den Schritt zum Erfassen eines Heft-
abschnitts zwischen Geweben und den Schritt zum
Verhindern eines Bilddrucks auf dem Heftabschnitt
der Gewebe aufweist, wobei die Gewebe transpor-
tiert werden, bis der Verbindungsabschnitt eine Po-
sition abgangsseitig der Transportrichtung des Auf-
zeichnungskopfs erreicht, wenn der Heftabschnitt
in dem Erfassungsschritt erfaf3t ist.

Verfahren gemaf einem der vorhergehenden An-
spriiche, wobei der Aufzeichnungskopf ein Tinten-
strahlkopf zum AusstoRen von Tinte aus einer Tin-
tenausstoR6ffnung unter Verwendung von Warme-
energie ist.

Tintenstrahl-Textildruckgerat zum Erzeugen eines
Bilds auf einem Gewebe durch Auftragen von Tinte
aus einer TintenausstoRoffnung eines Aufzeich-
nungskopfs auf dem Gewebe, wobei das Gerat auf-
weist:

- eine Hauptabtastbewegungsvorrichtung zum
Bewirken der Abtastrelativbewegung zwischen
dem Gewebe und dem Aufzeichnungskopf in
einer Hauptabtastbewegungsrichtung,

- eine Nebenabtastbewegungsvorrichtung (43)
zum Bewirken der Bewegung des Gewebes in
bezug auf den Aufzeichnungskopf in einer Ne-
benabtastbewegungsrichtung,

- eine Ansteuervorrichtung (116), um zu bewir-
ken, dal® der Aufzeichnungskopf Tinte geman
Aufzeichnungsdaten ausstoRt, welche das auf
dem Gewebe aufzuzeichnende Bild darstellen,
und

- eine Steuervorrichtung (160, 121) zum Steuern
der Hauptabtastbewegungsvorrichtung, der
Nebenabtastbewegungsvorrichtung und der
Ansteuervorrichtung, um die Ausfiihrung der
wiederholten Hauptabtastbewegung und Ne-
benabtastbewegung zu bewirken und zu bewir-
ken, daR Tinte gemaR den Aufzeichnungsda-
ten wahrend einer Hauptabtastbewegung auf
das Gewebe aufgetragen wird,

dadurch gekennzeichnet, daR:
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die Steuervorrichtung (160, 121) eingerichtet
ist, zu bewirken, dal} eine Hauptabtastbewe-
gung ohne Unterbrechung fortgesetzt wird, bis
die Bilderzeugung abgeschlossenist, und dann
zu bewirken, da die TintenausstoR&ffnung in
eine Bereitschaftsposition des Aufzeichnungs-
kopfs bewegt wird, wenn ein zeitweiliges An-
halten einer Bilderzeugungsoperation erforder-
lich ist, und zu bewirken, dal® die Hauptabtast-
bewegungsvorrichtung eine Hauptabtastbewe-
gung des Aufzeichnungskopfs aus der Bereit-
schaftsposition ausfiihrt, nachdem die Tinte
ausgestolRen ist, und die Bilderzeugungsope-
ration auf der Grundlage der Aufzeichnungsda-
ten erneut einzuleiten, welche den Aufzeich-
nungsdaten folgen, bei denen die Bilderzeu-
gungsoperation unterbrochen wurde, wenn ein
zeitweiliges Anhalten nicht erforderlich ist.

Gerat gemal Anspruch 6, das ferner eine Erfas-
sungsvorrichtung (38) zum Erfassen eines Heftab-
schnitts zwischen Geweben aufweist, wobei die Er-
fassungsvorrichtung eingerichtet ist, die Steuervor-
richtung anzuweisen, die Bilderzeugungsoperation
zeitweilig anzuhalten, wenn der Heftabschnitt er-
fafdt ist.

Gerat gemal Anspruch 7, wobei die Steuervorrich-
tung (160, 121) eingerichtet ist, einen Bilddruck auf
dem Heftabschnitt der Gewebe zu verhindern.

Gerat gemal Anspruch 6, das ferner eine Erfas-
sungsvorrichtung (38) zum Erfassen eines Heftab-
schnitts zwischen Geweben aufweist, und wobei
die Steuervorrichtung (160, 121) eingerichtet ist, ei-
nen Bilddruck auf dem Heftabschnitt der Gewebe
zu verhindern, wobei dann, wenn die Erfassungs-
vorrichtung (38) den Heftabschnitt erfaldt, die Ne-
benabtastbewegungsvorrichtung (43) eingerichtet
ist, die Gewebe abgangsseitig zu transportieren,
bis der Heftabschnitt abgangsseitig des Aufzeich-
nungskopfs ist.

Gerat gemal einem der Anspriiche 6 bis 9, das als
den Aufzeichnungskopf einen Aufzeichnungskopf
mit einer Warmeenergieumwandlungsvorrichtung
zum Erzeugen von Warmeenergie aufweist, um
den Tintenausstol zu bewirken.

Gerat gemal einem der Anspriiche 6 bis 10, das
als den Aufzeichnungskopf einen Aufzeichnungs-
kopf mit einer Vielzahl von Képfen zum Ausstof} un-
terschiedlicher Farbtinten aufweist.

Revendications

1.

Procédé d'impression a jet d'encre sur textile pour
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former une image sur un tissu en répétant une éta-
pe d'application d'encre sur le vétement a partird'un
orifice de décharge d'encre d'une téte d'enregistre-
ment, ladite téte d'enregistrement étant animée
d'un mouvement relatif de balayage dans une di-
rection de balayage principal pour former l'image,
et une étape de transport relatif du tissu dans une
direction de balayage secondaire, ledit procédé
comprenant les étapes qui consistent :

a former une image sur le vétement en appli-
quant de l'encre sur le tissu depuis ladite téte
d'enregistrement sur la base de données
d'image ; et

a arréter temporairement I'opération de forma-
tion d'image conformément a une indication
pour provoquer un arrét temporaire de I'opéra-
tion de formation d'image, dans lequel, dans
I'opération de formation d'image, lorsque I'arrét
temporaire est indiqué alors que ladite téte
d'enregistrement effectue un balayage princi-
pal et une opération de formation d'image,
I'opération de formation d'image par le balaya-
ge principal est achevée, puis I'opération de
formation d'image est arrétée temporairement
en amenant ladite téte d'enregistrement dans
une position d'attente, et

a faire cesser I'arrét temporaire de I'opération
de formation d'image et relancer I'opération de
formation d'image conformément a une indica-
tion faisant cesser Il'arrét temporaire de I'opé-
ration de formation d'image, dans lequel, lors-
que la cessation de I'arrét temporaire est indi-
quée, de I'encre est déchargée dudit orifice de
décharge d'encre, puis l'opération de formation
d'image est reprise.

Procédé d'impression a jet d'encre sur textile selon
la revendication 1, comprenant en outre |'étape qui
consiste a détecter une partie cousue entre des tis-
sus, dans lequel I'opération de formation d'image
est arrétée temporairement lorsque la partie cou-
sue est détectée a ladite étape de détection.

Procédé d'impression a jet d'encre sur textile selon
larevendication 2, comprenant en outre |'étape con-
sistant a empécher une image d'étre imprimée sur
la partie cousue des tissus.

Procédé d'impression a jet d'encre sur textile selon
larevendication 1, comprenant en outre I'étape con-
sistant a détecter une partie cousue entre des tissus
et |'étape consistant a empécher l'impression d'une
image sur la partie cousue des tissus, dans lequel
les tissus sont transportés jusqu'a ce que la partie
de liaison atteigne une position en aval de la direc-
tion de transport de la téte d'enregistrement lorsque
la partie cousue est détectée a ladite étape de deé-
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tection.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel ladite téte d'enregistre-
ment est une téte a jet d'encre destinée a décharger
de I'encre depuis un orifice de décharge d'encre en
utilisant de I'énergie thermique.

Procédé d'impression a jet d'encre sur textile pour
former une image sur un tissu en appliquant de I'en-
cre sur le tissu a partir d'un orifice de décharge d'en-
cre d'une téte d'enregistrement, ledit appareil
comportant :

un moyen de balayage principal destiné a ef-
fectuer un balayage relatif entre le tissu et la
téte d'enregistrement dans une direction de ba-
layage principal ;

un moyen de balayage secondaire (43) destiné
a effectuer un mouvement du tissu par rapport
alatéte d'enregistrement dans une direction de
balayage secondaire ;

un moyen d'attaque (116) destiné a amener la
téte d'enregistrement a décharger de I'encre
conformément a des données d'enregistre-
ment représentant I'image devant étre enregis-
trée sur le tissu ; et

des moyens de commande (160, 121) destinés
a commander les moyens de balayage princi-
pal, les moyens de balayage secondaire et les
moyens d'attaque pour provoquer l'exécution
répétée de balayage principaux et secondaires
et pour provoquer l'application d'encre sur le
tissu conformément aux données d'enregistre-
ment pendant un balayage principal, caracté-
risé en ce que les moyens de commande (160,
121) sont agencés de fagon a provoquer la
poursuite d'un balayage principal sans inter-
ruption jusqu'a ce que la formation d'une image
soit achevée, puis a provoquer le déplacement
de l'orifice de décharge d'encre jusqu'a une po-
sition d'attente de la téte d'enregistrement lors-
qu'un arrét temporaire d'une opération de for-
mation d'image est demandé et & amener les
moyens de balayage principal a effectuer un
balayage principal de ladite téte d'enregistre-
ment a partir de la position d'attente, aprés une
expulsion d'encre, et a reprendre I'opération de
formation d'image sur la base de données d'en-
registrement a la suite des données d'enregis-
trement auxquelles I'opération de formation
d'image a été interrompue lorsqu'un arrét tem-
poraire n'est pas demandé.

Appareil selon la revendication 6, comportant en
outre des moyens de détection (38) destinés a dé-
tecter une partie cousue entre des tissus, dans le-
quel lesdits moyens de détection sont agencés de
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fagon a demander par instruction auxdits moyens
de commande d'arréter temporairement I'opération
de formation d'image lorsque ladite partie cousue
est détectée.

Appareil selon la revendication 7, dans lequel les-
dits moyens de commande (160, 121) sont agencés
de fagon a empécher l'impression d'une image sur
la partie cousue des tissus.

Appareil selon la revendication 6, comportant en
outre des moyens de détection (38) destinés a dé-
tecter une partie cousue entre des tissus et dans
lequel 'lesdits moyens de commande (160, 121)
sont agencés de facon a empécher une image
d'étre imprimée sur la partie cousue des tissus,
dans lequel, lorsque lesdits moyens de détection
(38) détectent ladite partie cousue, lesdits moyens
(43) de balayage secondaire sont agencés pour
transporter lesdits tissus vers I'aval jusqu'a ce que
ladite partie cousue soit en aval de ladite téte d'en-
registrement.

Appareil selon 'une quelconque des revendications
6 a 9, comportant, en tant que ladite téte d'enregis-
trement, une téte d'enregistrement ayant des
moyens de conversion d'énergie thermique desti-
nés a générer de I'énergie thermique pour provo-
quer une décharge d'encre.

Appareil selon I'une quelconque des revendications
6 a 10, comportant, en tant que ladite téte d'enre-
gistrement, une téte d'enregistrement constituée de
plusieurs tétes destinées a décharger des encres
de couleurs différentes.
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