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An Ink Jet Recording Apparatus Capable
of Altering the Recording Control and

v

An Ink Jet Recording Method for said Apparatus

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an ink jet
recording apparatus and an ink jet recording method
capable of recording the half-tone image in such a
manner as to change the number of recording dots per
unit area, as well as recorded matters.

Related Background Art

In the conventional ink jet recording

methods, the recording is performed in such a manner

-as to discharge the ink through a plurality of

discharge orifices formed in a recording head in
accordance with data signal and attach ink droplets
onto the recording medium such as a paper. This
recording method haé been utilized for printers,
facsimile apparatuses,:or copying machines, for
example.

For the above apparatuses, there is a method
involving the use of electricity-heat energy
converters in which heat generating elements
(electrothermal energy converters or electricity-heat
energy converters) are provided in the neighborhood

of discharge orifices to discharge the ink and apply
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Field of the Invention The present invention relates to an ink

jet - recordi ng apparatus and an ink jet recordi ng nethod capabl e
of recording the half-tone image in such a 10 nanner as to change the

nunber of recording dots per unit area, as well as recorded matters.
Rel at ed Background Art n 4 he conventional ink jet recording

met hods, the recording is perforned |n such a manner 15 as to discharge
the ink through a plurality of

1 an electrical signal to those heat generating
elements to heat the ink locally, thus causing a
pressure change therein to discharge the ink through
discharge orifices, or the use of electromechanical

5 converters such as piezo-electrical elements.

In this type of recording method, the half-
tone recording is controlled in accordance with a dot
density control method in which the half-tone is
represented by controlling the number of recording

10 dots per unit area with the recording dot of fixed
size, or a dot diameter control method in which the
half-tone is represented by controlling the size of
recording dots.

Herein, the latter dot diameter control

15 method has some restrictions because of its complex
control required to minutely change the size of
recording dot, and therefore the former dot density
control method is generally employed.

When the elect;icity—heat energy converters

20  are used as ink discharge means, they can be easily
manufactured and allows for the high density, and
thus the high resolution, but has the difficulty in
controlling the amount of pressﬁre change, so that
the diameter of recording dot can not be readily

25 modulated. Hence, the dot density control method is
mainly employed for the half-tone recording with the

ink jet recording method.
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di scharge orifices formed in a recording head in accordance with data
‘signal and attach ink droplets onto the recording medi um such as a
paper. This recordi ng method has been utilized for printers, 20
facsim | e apparatuses, or copying nmachines, for exanpl e.
For the above apparatuses, there is a Aethod I nvol ving the use of
el ectricity-heat energy converters in which heat generating el enents
25 (el ectrothermal energy converters or electricity-heat
A Typical of the binarization method for the
half-tone representation for use with this dot
density control method is an organizational dither
method, but this method has a problem that the number
5 of gradations is limited by the matrix size. That
is, to increase the number of gradations regquires to
increase the matrix size, but there is a problem that
if the matrix size is increased, one pixel of
recording image which is constituted of one matrix is
10 1arger, thereby resulting in lower resolution. Also
another typical binarization method is a conditioned
decision type dither method such as an error
diffusion method. This is a method in which the
threshold is changed in consideration of peripheral
15 pixels around the input pixel, whereas the above-
mentioned organizational dither method is an
independent decision type dither method in which the
binarization is made using a threshold value
irrespective of the ingut pixel. The conditioned
20 decision type dither method represented by this error
diffusion method has the advantage that there is good
compatibility between gradation and resolution, and
that when the original image is a printed image,
there are quite less moire patterns produced in the
25 recorded image, whereas it has the drawback that the

graininess becomes conspicuous in the light part of

image, degrading the evaluation of image quality.
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energy converters) are provided in the nei ghborhood of di scharge
‘orifices to discharge the ink and apply
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an electrical signal to those heat generating
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This problem was remarkable particularly in the
recording apparatus having low recording density.

To make the above graininess inconspicuous,
a recording method has been proposed in which two
recording heads for discharging the inks which are
thin and thick in the dye concentration respectively
are provided for the recording. With this method,
the portion from the light part of image to the half-
tone part has recording dots formed by the thin ink
in the dye concentration, while the portion from the
half-tone part to the dark part has recording dots
formed by the thick ink. The dots formed by the thin
ink in the dye concentration are light in the image
density, while the dots by the dark ink in the dye
concentration is dark in the image density.

Fig. 23 is a constitutional view showing the
essence of a conventional color ink jet recording
apparatus of the serial print type employing the
dark/light ink.

Kk is a recordiﬁg head for discharging a
color ink of dark black, Ku is a recording head for
discharging a color ink of light black, Ck is a
recording head for discharging a color ink of dark
cyan, Cu is a recording head for discharging a color
ink of light cyan, Mk is a recording head for
discharging a color ink of dark magenta, Mu is a

recording head for discharging a color ink of light
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.elenents to heat the ink locally, thus causing a pressure change

therein to discharge the ink through di scharge orifices, or the use of
el ectromechanical 5 converters such as piezo-electrical elenents.

In this type of recording nethod, the half- tone recording is
controlled in accordance with a dot - 5 -density control nethod in which
the half-tone is represented by controlling the nunber of recording
10 dots per unit area with the recording dot of fixed size, or a dot

di amet er qpnt&ggeggghogklEsmglggké£§lng head for discharging a
color ink of dark yellow, and Yu is a recording head
for discharging a color ink of light yellow. Each of
the recording heads is installed a predetermined

5 distance apart on a carriage 241.

The ink is supplied to each recording head
from an ink cartridge 248 corresponding to respective
color. Also, the control signal to recording head is
provided via a flexible cable 249.

10 A recording medium composed of paper or
plastic thin plate is passed by a conveying roller
(not shown) and carried therewith by paper exhausting
rollers 242 to be fed in a direction of the arrow by
the driving of a conveying motor not shown.

15 Carriage 241 is guided and supported by means
of a guide shaft 243, and an encoder not shown.

Carriage 241 is caused to reciprocate along
the guide shaft 243 by the driving of a carriage
motor 245 via a drive belt 244,

20 The inside of an ink discharge orifice of the
recording_head or a liquid channel through which the
ink flows is provided with a heat generating element
(electricity-heat energy converter) for generating
the heat energy for use in discharging the ink.

25 In accordance with the read timing of

encoder, the above-mentioned heat generating elements

are driven on the basis of a recording signal to
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hal f-tone is represented by controlling the size of recordi ng dots.
- Herein, the latter dot dianeter control 15 nmethod has sone restrlctlons

because of its conplex control required to n1nutehMﬁﬁhﬁH
of recording dot, and therefore the forner dot denS|
met hod is generally enployed 6 - When t he elect ergy

converters 20 are used as._ink discharge neans, they can eaS|
manuf act ured and all ows for the hi gh density, and

1 discharge ink droplets onto the recording medium in
the order of dark black, light black, dark cyan,
light cyan, dark magenta, light magenta, dark yellow,
and light yellow, thereby forming an image.

5 At a home position of carriage selected out
of the recording area, a recovery unit 246 having a
cap portion 247 is disposed to effect the recovery of
ink discharge performance and maintain the stability
of ink discharge.

10 In the case of a so-called pictorial image
in which the output image is represented in
gradation, the reproduction of image with reduced
graininess can be effected by making the effective
use of the dark/light ink.

15 On the other hand, it is often preferred to
perform the recording only by the use of dark ink,
in the case of an image not requiring any gradation
representation such as a document, graphics or -
listing which is composgd of characters and line

20 drawing, or an image already expanded in binary form
by the computer.

For the purposes of achieving the compactness
and the low price of the apparatus, and performing
the recording by using the dark/light ink, a method

25 is provided in which a recording head is used having
a plurality of discharge orifice arrays for

discharging different inks onto the same discharge



,thus the high resolution, but has the difficulty in controlllng t he

anount of pressure change, so that t he di aneter mdm@h&@n
not be readily 25 nodul ated. Hence, the dot density con
mai nly, enployed for the half-tone recordlng with the

7

recordi ng net hod.

1  orifice formation face of the same recording head.
In this case, there is a problem tﬁat though the
apparatus is smaller, the array of discharge orifices
is divided corresponding to used ink color and the

35 number of discharge orifices for each ink color is
reduced, whereby the recording width per scan is
narrower and the recording speed is decreased.
Accordingly, the apparatus with its principal usage
found only on the recording by the use of such

10 dark/light ink is unsuitable for the output of

document, graphic and listing image.

SUMMARY OF THE INVENTION

An object of the present invention is to
15  resolve the aforementioned problems, and provide a
compact ink jet recording apparatus and an ink jet
recording method which is capable of producing an
image excellent in gradation and resolution with
reduced graininess, and producing the image for
20 gocument, graphic and listing at high speed and good
quality, as well as recorded products obtained by
carrying out said ink jet recording method.
To accomplish the above object, the present
invention provides an ink jet recording apparatus
25 which can perform the recording by discharging the
ink onto the recording medium in accordance with the

recording data, characterized by comprising a



- 3 - 1 Typi cal of the binarization nethod for the
" hal f-tone representation for use with this dot denS|t control met hod
i s an organi zational dither nmet hod, but this en1that
the nunber 5 of gradations is limted by t he natrlx

I ncrease the nunber of gradations requyres to ri

size, but there is a problemthat I f the natrlx size is |ncreased one
pi xel of

1 mounting portion for exchangeably mounting either

A

first recording means for discharging a single kind
of ink or second recording means capable of
discharging a plurality of kinds of inks,

5 discriminating means for discriminating whether
recording means to be mounted on said mounting
portion is said first recording means or said second
recording means, and recording control changing means
for changing the recording control in accordance with

10 said discriminating means.

Also, the present invention provides an ink
jet recording apparatus which can perform the
recording by discharging the ink onto the recording
medium in accordance with the recording data,

15 characterized by comprising a mounting portion for
exchangeably mounting either first recording means
for discharging a single kind of ink or second
recording means capable of discharging a plurality of
kinds of inks, information generating means for

20 generating information és to whether recording means
to be mounted on said mounting portion is said first
recording means or said second recording means, and
recording control changing means for changing the
recording control in accordance with the information

25  of said information generating means.

Also, the present invention provides an ink

jet recording method which can perform the fecording



recording i mage which is constituted of one matrix is 10 larger, thereby

‘resulting in |ower resolution. Al so anot her typical binarization

nmet hod is a conditioned deci sion type dither nethod,gugh t@@g@&[@ 15@43
di ffusion nmethod. This is a method in which the thre

I n consideration of peripheral 15 pixels around the |npuﬂm| HI H

t he above- nment i oned organi zational dither nmethod is

i ndependent deci sion type dither nethod in which the bi nari zation is

made u3|ng a threshol d val ue
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by discharging the ink onto the recordlng medium in
accordance with the recording data, by using
recording means mounted on a mounting portion for
exchangeably mounting either first recording means
for discharging a single kind of ink or second
recording means capable of discharging a plurality of
kinds of inks, characterized by including a
discrimination step of discriminating whether
recording means to be mounted on said mounting
portion is said first recording means or said second
recording means, and a recording control changing
step of changing the recording control in accordance
with said discrimination step.

Also, the present invention provides an ink
jet recording method which can perform the recording
by discharging the ink onto the recording medium in
accordance with the recording data, by using
recording means mounted on a mounting portion for
exchangeably mounting either first recording means
for discharging a singlé kind of ink or second
recording means capable of discharging a plurality of
kinds of inks, characterized by including an
information generation step of generating information
as to whether recording means to be mounted on said
mounting portion is said first recording means or
said second recording means, and a recording control

changing step of changing the recording control in



I rrespective of the input pixel.
- met hod represented by this error
that there is good conmpatibility between gradatloniamdmme&@B&hma
t hat when the original image is a printed inmage, the

noire patterns produced in the 25 recigded I mage, mhere
drawback that the grai ni ness beco

i mage,

s conspicuous int

degradi ng the eval uation of image quality.
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accordance with the information of said information

generation step.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the
configuration of a color ink jet recording apparatus
in accordance with an embodiment of the present -
invention.

Fig. 2 is a diagram exemplifying an image
signal processing circuit in the color ink jet
recording apparatus in accordance with the embodiment
of the present invention,

Figs. 3A and 3B are explanation views of a
dark/light distribution table.

Fig. 4 is a flowchart for selecting the
dark/light distribution table.

Fig. 5 is a perspective view showing the
essence of the color ink jet recording apparatus of
the present invention. .

Fig. 6 is a consfitutional view of an ink jet
unit capable of discharging the dark/light ink.

Fig. 7 is a constitutional view of a grooved
top for a head unit capable of discharging the

dark/light ink.

"Fig. 8 is a constitutional view of an ink jet

unit for discharging the ink of single density.

Fig. 9 is a constitutional view of a grooved

R

The conditioned 20 decision type dither
di ffusi on nethod has the advantage

ESS



1 This problem was remarkable particularly in the recordi ng apparat us

.having | ow recordi ng density. To make the above graininess
I nconspi cuous, a recordi ng net hod has been propo%ﬁggkgkm@éégRéxﬁkd

- EA

-1 top for a head unit for discharging the ink of single

density.

Fig. 10 is a view of the ink discharge

orifice array for the ink jet unit capable of
5 discharging the dark/light ink, as looked from the
side of the recording medium.

Fig. 11 is a view of the ink discharging.
orifice array for the ink jet unit for discharging
the ink of single density, as looked from the side of

10 the recording medium.

Fig. 12 is a diagram showing an image
formation process where the ink jet unit capable of
discharging the dark/light ink is mounted.

Fig. 13 is a diagram showing an image

15 formation process where the ink jet unit for
discharging the ink of single density is mounted.

Figs. 14A and 14B are explanation views of
means for passing designated information of ink jet
unit to the apparatus main.

20 Fig. 15 is a -view showing the constitution of
an integral ink jet cartridge capable of discharging
the dark/light ink in accordance with another
embodiment of the present invention.

Fig. 16 is a view showing how the integral

25" ink jet cartridge as shown in Fig. 15 is mounted on

the carriage.

Fig. 17 is a view showing an integral ink jet



5 recording heads for discharging the inks which are thin and thick in

“the ‘dye concentration respectively are provided for the recording.
Wth this nethod, the portion fromthe light part @f shdBoE st ehibee
hal f - tone part has recording dots forned by the th ?he
dye concentration, while the portion_fnemthe hal f - mem
dark part has recording dot s f-ormed by the thick in rned
by the thin ink in the dye concentration are light in the imge

density, while the dots by the dark ink in the dye
cartridge for discharging the ink of single density.

Fig. 18 is a view showing how the integral
ink jet cartridge as shown in Fig. 17 is mounted on
the carriage.

5 Fig. 19 is a view showing how an integral ink
jet cartridge capable of discharging the inks of two
densities in accordance with another embodiment of
the present invention is mounted on the carriage.

Fig. 20 is a view showing the sfate of the

10 integral ink jet cartridge as shown in Fig. 10 where
all the ink cartridges are mounted on the éarriage.

Fig. 21 is a view of the ink discharge
orifice arrays in the integral ink jet cartridge as
shown in Fig. 19, as looked from the side of

15 recording medium.

Fig. 22 is a view exemplifying an image
formation process using the integral ink jet
cartridge as shown in Fig. 19.

Fig. 23 is a pgrspective view showing the

20  essence of a conventional color ink jet recording
apparatus.using the dark/light ink.

Fig. 24 is a block diagram showing a
schematic configuration where a recording apparatus
of the present invention is applied to an information

25"'processing.apparatu's.“'""" T ey

Figs. 25 and 26 are éxternal views of the

information processing apparatus.



15 <concentration is dark in the imge density. Fig. 23 is a
*constitutional view show ng the essence of a convemslsggéghas%g He lace§

j et recording apparatus of the serial print type e
dark/light ink. 20 Kk is a recording head forwﬁwﬁm&u EE

color ink of dark black, Ku is a recofging head for a
color ink of light black, Ck is a recordi ng head for discharging a
color ink of dark cyan, Cu is a recording head for discharging a col or

} DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of an ink jet
recording apparatus of the present invention will be
described below in detail with reference to the

5 drawings.
[First embodiment]
(Configuration of recording apparatus)

Fig. 1 is a block diagram showing the
configuration of a color ink jet recording apparatus

10 in accordance with this embodiment.

In the figure, 1 is an image input unit for
optically reading an original image by a CCD, or
inputting an image luminance signal (RGB) from a host
computer or a video equipment, and 2 is an operation

15  unit having a variety of keys for setting various
parameters and instructing the print start. 3 is a
CPU for controlling the whole of this recording
apparatus in accordance with various programs stored
in a ROM, this CPU cons?ituting discriminating means

20  and image formation condition setting means in the
present invention. 4 is a ROM fOrfstoring programs
for operating this recording apparatus in accordance
with a control program error processing program, and
image formation conditions. In this ROM, 4a is an

25  input/output gamma convérsion ‘table to be réferred to T
in the processing of an input/output gamma conversion

circuit, 4b is a masking coefficient to be referred



25 ink of light cyan, M is a recording head for di scharging a col or

“ink of dark nagenta, Mi is a recordi ng head for discharging a color
ink of 1ight magenta, Yk is a recordi Sheeats BQ po -
di scharging a i’/’/}/” L aced
- L]

1 to in the processing of a color correction (masking)
circuit, 4c is a black formation and UCR table to be
referred to in the processing of a black formation
and UCR circuit, 4d is a dark/light distribution

S5 table to be referred to in the processing of a
dark/light distribution circuit, 4e is a progran
group in which various programs for performing the
above~described processings are stored. The
processing in each circuit will be described later in

10 detail. 5 is a RAM useful for the work area for

various programs in the ROM and the temporary save
area at the error handling. 6 is an image signal
processing unit as will be described later and 7 is a
printer unit for forming the dot image based on the

15 image signal processed by the image signal processing

unit at the recording. 8 is a bus line for
transmitting an address signal, data and a control
signal within the apparatus. 9 is designated
information generating means for any one of a host

20  computer connecting to the recording apparatus, a dip

switch provided on the recording apparatus, an
operation panel for the recording apparatus, memory
means provided on the recording apparatus, and ink
discharg;ng means or an ink cartridge'mounted_on the

25" recording apparatus, and 10 is a detection unit for 7

detecting the type of ink jet unit. The designated

information from the designated information



color ink of dark yellow, and Yu is a recording h@?d for discharging a

colot ink of light yellow Each of the recor emsmh&ﬂtalled a
predeterm ned 5 distance apart on a carriage 241. ” he ink is
supplied to each recordi ng head froman ink c

corresponding to respective color. 1/ so, the control 5|gna

recording head is provided via a flexible cable 249.

recordi ng medi um conposed of paper or plastic thin plate i s passed by

a conveying roller
‘l generating means 9 is designated command information

from the host computer, dip switch information from
the dip switch, panel information from the operation
panel, memory information from the memory means, or

5 a designated signal from the ink discharging means or
ink cartridge.
(Image signal processing unit)

An image signal processing unit will be now

described.

10 Fig. 2 shows an example of an image signal
processing circuit in a color ink jet recording
apparatus in this embodiment.

Red image luminance signal R, green image
luminance signal G, and blue image luminance signal B

15 are converted into a cyan image density signal 21C, a
magenta image density signal 21M and a yellow image
density signal 21Y in an input gamma correction
circuit 1.

Further, after_the color processing in a

20 color correction (masking) circuit 12 and a black
formation.and UCR (Under Color Removal) circuit 13,
they are converted into the new image density signals
23cC, 23M, 23Y and 23K of cyan, magenta, yellow and

black. Then, they are converted into image density

25 *“signals 24C, 24M, 24Y and 24K of cyan, mageénta, Y T e

yellow and black by undergoing gamma correction in an

output gamma correction circuit 14.



(not shown) and carried therewith by paper exhausting rollers 242 to
.be fed in a direction of the arrow by the driving of amlggwmxang not or

not shown. 15 Carriage 241 is guided andhs& ans
of a guide shaft 243, and an encoder not shown.

age 241
I's caused to reciprocate al ong t he QU|de shaft iving of a

carriage notor 245 via a drivehbél 244, The inside of an
i nk di scharge orifice of the recordi ng head or a liquid channel
t hrough whi ch the

1 Figs. 3A and 3B are diagrams for exemplifying
a dark/light distribution table to be used in a
dark/light distribution circuit 15 in accordance with
a designated signal. A conversion table of Fig. 3A

5 is selected when the monochrome ink is only used,
while that of Fig. 3B is used when the inks of two
different densities are used for the conversion into
a dark/light signal in the dark/light distribution
circuit 15.

10 This table has set the image density signal
value and the optical reflection density value of
image recorded so as to exhibit the proportional
linear relation.

A table is selected by the dark/light

15 distribution circuit 15 in accordance with designated
information from the designated information
generating means 17 which is issued by a designated
signal. When the dark/light distribution table. 15a
of Fig. 3A is selected by the dark/light distribution

20 circuit 15, the density signals of cyan, magenta,
yvellow and black are directly output without
distribution into dark and light. When the
dark/light distribution table 15b of Fig. 3B is
selected, they are converted into the image density

25 " gignals 25Ck, 25Mk, 25Yk and 25Kk of dark cyan, dark
magenta, dark yellow and dark black which are at

higher dye density, and the image density signals



ink flows is provided with a heat generating el enent (electricity-heat
‘ener gy converter) for generating the heat energy for use in

di scharging the ink. 25 I n accordance with t HaisShestHasiBagnRepladed
encoder, the above-nentioned heat generating el enents ” rﬂtf II on
the basis of a recording signal to - 17 -

 25Cu, 25Mu, 25Yu and 25Ku of light cyan, light

10

15

20

25 .

magenta, light yellow and light black which are at
lower dye density.

Each image density signal output from the
dark/light distribution circuit is binarized by a
binarization circuit 16, and a corresponding color
ink is discharged in accordance with a signal value
from each ink jet unit to effect the formation of
image. Binarization circuit 16 is a common circuit,
irrespective of whether the recording uses the inks
of two different densities or the ink of single
density.

Fig. 4 is a flowchart when the dark/light
distribution table is selected in this embodiment.

At step S41, the sort of ink jet unit is
detected by a detection unit, and at step S42,
designated information in accordance with a detected
result is generated. Next, if the dark/light ink is
determined to be dischargeable based on this
designated information’at step $43, a distribution
table B, or a table of Fig. 3B is selected and set
in the dark/light distribution circuit 15 at step
S44, while if the dark/light ink is determined to be
undischargeable at step S43, a dark/light
distribution 'table A, or 'a”table of Fig. 3A is "
selected and set at step S45.

Because the dark/light distribution table is



-6- di scharge ink droplets onto the recording medi umin t he
“order of dark black, |ight black, dark cyan, ght cyan dark magent a,

| i ght magenta, dark yell ow, and light yellow, F cefh)
i mage. 5 At a home position of carrrage s of the

recording area, a recovery unit 246 havisg a S
di sposed to effect the recovery of ~i nk discharge perfornance and
maintain the stability

1 set prior to'recording the image, each processing of
input gamma correction, color correction (masking),
black formation and UCR, dark/light distribution, and
binarization is performed in accordance with the

5 dark/light distribution table set at step S44 or step
845, to complete the recording.

{Printer unit)
Fig. 5 is a perspective view showing the
essence of a color ink jet recording apparatus in
10 this embodiment.
In Fig. 5, this apparatus is constituted to
effect the image recording using the dark/light ink.
An ink jet unit 50K has integrally a
discharge orifice array for discharging the dark
15  black ink and a discharge orifice array for
discharging the light black ink. Also, an ink jet
unit 50C has integrally a discharge orifice array for
discharging the dark cyan ink and a discharge orifice

array for discharging the light cyan ink. Also, 50M

20 is an ink jet unit for hagenta ink having integrally
a discharge orifice array for discharging the dark
magenta ink and a discharge orifice array for
discharging the light magenta ink, and 50Y is an ink
jet unit for yellow ink having integrally a discharga

25 .

‘orifice-array for ‘discharging the ‘dark yellow ‘ink-and * = ==
a discharge orifice array for discharging the light

yellow ink. Each of the ink jet units is installed



,of inpk discharge. 10 In the case of a so-called pictorial inage

I n which the output inage is represented in gradatlon t he
reproduction of image with reduced grai ni ness g leﬁﬂem

maki ng the effective use of the dark/Ilight ink. the
other hand, it is often preferred to- 19 -perforn1theL by t he
use of dark ink, In the case of an imge not req g any gradatlon

representation such as a docunent, graphics or

1 a predetermined distance apart on the carriége 51.

A corresponding color ink is supplied from an
ink cartridge 58 to a corresponding nozzle array for
each ink jet unit 50. Each ink cartridge 58 is

5 divided internally into two sections by a partition,
two sections containing the dark (thick) ink and the
light (thin) ink, respectively.

The ink jet unit 50 and the ink jet cartridge
58 can be exchanged by an ink jet unit corresponding

10 to the ink of single density and an ink cartridge, as
required.

The control signal to the ink jet unit 50 is
sent via a flexible cable 59.

The recording medium composéd of a paper or

15  plastic thin plate is passed by a conveying roller
(not shown) and carried by paper exhausting rollers
52 to be fed in a direction of the arrow by the
driving of a conveying motor, not shown.

Carraige 51 is supported to be guided by

20 means of a guide shaft 53, and an encocder not shown.

The carriage 51 is caused to reciprocate
along the guide shaft 53 by the driving of a carriage
motor 55 via a drive belt 54.

The inside (11qu1d channel) of an ink

25--=dlscharge orifice of. each ink jet -unit "50 1S‘prov1déd “~"w ‘;“

with a heat generating element (electricity-heat

energy converter) for generating the heat energy for



listing which is conmposed of characters and line 20 drawi ng, or an inage

"al ready expanded in binary form by the conputer. For the
pur poses of achi eving the conpact ness and the | ow price of the
appar atus, and perform ng the recordi ng by usi ngnd $1Rerdad Beeh Repkedi Nk, a

method 25 1is provided in which a regog&igg head is i
plurality of discharge orifice arrays f - di scha

onto the same di scharge

[0 BER

3 use in discharging the ink.

In accordance with the read timing of
encoder, the above-mentioned heat generating elements
are driven on the basis of a recording signal to

5 discharge ink droplets onto the recording medium in
the order of dark and light black, dark and light
cyan, dark and light magenta, and dark and light
yellow, thereby forming an image.

At a home position of carriage selected out

10 of the recording area, a recovery unit 56 having a
cap portion 57 is disposed to maintain the stability
of ink discharge.

Each of ink jet units and ink cartridges is
exchangeable as required.

15 (Ink jet unit)

Fig. 6 is an explanation view for the
constitution of an ink jet unit capable of
discharging a plurality of inks of different
densities for use in this embodiment, and Fig. 8 is

20 an explanation view for the constitution of an ink
jet unit for discharging the ink of single density
for use in this embodiment.

Both ink jet units have common parts and
constitution, though partially_different, and will be

'23 "déécfibéd'ééééfhéffzunu‘\ﬁhﬂﬂﬁ'QWN“%W‘MH C e et e meem e s

One end of a wiring board 60, 80 is

interconnected to the wiring part of a heater board



-7 - orifice formation face of the sane recordi ng head. In this

case, there is a problemthat though the apparatus is snaller, the
array of discharge orifices i s divided correspordisSoeet idas BeemRepl
and the 5 nunber of discharge orifices for each ink cﬁ‘ﬂ““““ \

- 21 -

3 61, 81, and further at the other end of the wiring
board 60, 80 there are provided a plurality of pads
corresponding to electricity-heat energy converters
for accepting an electrical signal from the main

5 device. Thereby, an electrical signal from the main
device is supplied to respective electricity-heat
energy converter.,

A metallic support 62, 82 for supporting the
back side of the wiring board 60, 80 in a plane |

10 serves as a bottom plate of the ink jet unit., A
presser spring 63, 83 has a portion bent into a
substantial U-character shape in cross section to
apply a pressing force resiliently and linearly on
the area in the neighborhood of the ink discharge

15 orifices for a grooved top 64, 84, a hook claw
through the use of a relief hole provided on the base
plate, and a pair of back legs for receiving a force
applied on the spring in the base plate.

By virtue of this spring force, the wiring

20 board 60, 80 and the grooved top 64, 84 are placed
into close contact under pressure. Also, the
attachment of the wiring board 60, 80 to the support
can be bonded by an adhesive.

In the 1nk jet unlt capable of dlscharglng
25'.~the dark/llght 1nk 1n thls embodlment two lnk suppi&Jw.;
tubes 65, 66 for supplying the ink are provided

corresponding to the dark ink and the 1light ink.



reduced, whereby the recording width per scan is narrower and the
recordi ng speed is decreased. Accordingly, the apparatus with its

princi pal usage found only on the recording by tmﬁsﬂﬁafggBéHﬁ
dark/light ink is unsuitable for the output of
l'isting imge. SUWWARY COF THE LNYENII ON "mﬂ%
the present inventionis to 15 resolve the” aforenentl and
provi de a

1 On the other hand, in the case of an ink jet unit
corresponding to the ink of single density, only one
ink supply tube "85 is provided.

At the other end of the ink supply tube 65,

5 85, a filter 66, 86 is provided to prevent impurities
from entering the head.

An ink supply member 67, 87 is made by
molding and the grooved top has also formed with a
flow passageway for conducting the ink into each ink

10 supply opening. The fixture of the ink supply member
67, 87 to the support 62, 82 can be simply performed
by passing two pins (not shown) on the back side of
the ink supply member 67, 87 into and out of holes
68, 88 provided in the support 62, 82 and heat

15 welding them.

In this case, the interval between an orifice
plate portion 680, 880 and a chip tank 67, 87 is
formed evenly. A sealing agent is filled through a
sealing agent filler hqle provided above the ink

20 supply member 127 to seal the wire bonding as well as
the gap between an orifice plate 680, 880 and a chip
tank 67, 87, further passing through a groove 69, 89
provided on the support 62, 82 to completely seal the
gap between the orifice platg portion 680, 880 and

25 ° "fh&é front end of support 62,782,

Fig. 7 is a perspective view of a groove top

64 capable of discharging the dark/light ink for use

L U PPN S NP SR P A B TN PP MR



conpact ink jet recording apparatus and an ink jet récording met hod
‘which is capable of producing an | mge excellent in gradation and
resolution with reduced grai ni ness, and produci ng Tmﬁéhﬂﬁlﬁiﬂeéme plagd

docurent, graphic and Iisting at high speed and good “I mmr/\e
as recorded products obtained by cagrylng out said | ng
nmet hod. To acconplish the above object, the present
i nvention provides an ink jet recording apparatus 25 mhlch can performthe
recordi ng by discharging the :
1l in this embodiment, as looked from the side of heater
board 61. In this unit, two ligquid chambers are
provided for the dark ink and the light ink, each
liquid chamber being divided by a partition 70. Each
5 liguid chamber is provided with supply openings 71la,
71b for supplying the ink.
A groove 72 is provided on the pressing
contact plane of the partition 70 for partitioning
this liquid chamber with the.heater board 61. This
10 groove communicates to the outer peripheral poxrtion
of the grooved top 64. After the grooved top 62 is
forced into close contact with the heater board, the
outer peripheral portion is sealed by a sealing
agent, as previously described. In doing so, the
15 sealing agent percolates into the groove to £ill the
gap between the grooved top and the heater board. By
this technical process, the liquid chamber can be
completely separated. The structure of this groove
is different with the qaterial of sealing agent, and
20 is necessary to have a corresponding shape.
In this way, by dividing the liquid chamber
into plural sections, the ink which is different for
each discharge orifice array can be supplied by one
ink jet unit.
25" 7 " hig. 9 is a perspective view of a grooved top T
84 of a head unit for discharging tha ink of single

density for use in this embodiment, as looked from



I nk onto the recording nediumin accordance with the recordi ng data,

characterized by conprising a -8-
nounting portion for exchangeably nounting either This Sheat gits Beere
means for discharging a single kind
- 24 -
1 the side 6f heater becard 81. The-liQuid chaﬁber

provided in this unit is a liquid chamber 90
dedicated for the ink of single density. The liqﬁid
chamber 90 is provided with a supply opening 91 for

5 supplying the ink.

After the grooved top 84 is forced into close
contact with the heater board, the outer peripheral
portion is sealed by the same sealing agent as
described in connection with Fig. 7.

10 Fig. 10 is a view of ink discharge orifice
arrays of an ink jet unit capable of discharging the
dark/light ink, as looked from the side of the
recording medium.

There are provided an ink jet unit 100 for

15 discharging the black ink, an ink unit 101 for
discharging the cyan color ink, an ink jet unit 102
for discharging the magenta color ink, and an ink jet
unit 103 for discharging the yellow color ink.

Also, 100Ku, lQlCu, 102Mu and 103Yu are

20 discharge orifice arrafs for discharging the light
ink, and 100Kk, 101Ck, 102Mk and 103Yk are discharge
orifice arrays for discharging the dark ink.

Each discharge orifice array corresponding

to each dark/light ink has 64 discharge orifices at a

25 " "pitch of 360 dots per inch *(360 dpi), “whefein ‘there ™ =~ = = " e

is a blank of 8 dots between each color array by

virtue of the partition of liquid chamber.



of ink or second recording means capéble of di scharging a plurality of

ki nds" of i nks,

recordi ng means to be nounted on said nounting po
recordi ng neans or said second recordi ng neans, aH Jm%ﬁm ontrol

changi ng neans

10 said discrimnating neans.

5 discrimnating means for discrin nahjsRg. hegher aced | ot

Wi th

for changing the re%%rding control
B “Al so, the present invention

provi des an ink j et recording apparatus which can performthe

i
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Fig. 11 is a view of ink discharge orifice
arrays wherein an ink jet unit for discharging the
ink of single density is arranged for each color, as
looked from the side of the recording medium.

There are provided an ink jet unit 110 for
discharging the black ink, an ink jet unit 111 for
discharging the cyan color ink, an ink jet unit 112
for discharging the magenta color ink, and an ink jet
unit 113 for discharging the yellow color ink.

Each ink jet unit has discharge orifices
arranged at a pitch of 360 dots per inch (360 dpi),
with 128 discharge orifices provided for each one of
head units.

Fig. 12 is a view showing an image formation
process wherein an ink jet unit capable of
discharging the dark/light ink is mounted.

In the explanation of this figure, the image
formation process will be described, supposing that
no blank is provided bgtween each color.

Noting the (N+1)th line, the recording in
dark black, dark cyan, dark magenta and dark yellow
and the conveying operation (line feed, hereinafter
abbreviated as LF) of the recording medium by a
predetermined amount is performed at the first scan
line, and ‘the recording in light black, light cyan,’
light magenta and light yellow and the LF is

performed at the second scan line, whereby such two



recordi ng by discharging the ink onto the recording medi umin
"accordance with the recording data, 15 characterized by conprising a
nounting portion for exchangeably nmounting either first recording
means for discharging a single kind of ink or second recordi ng
means capabl e of discharging a plurality of ki nds of inks, information
generating neans for 20 generating inf Praiti on as. to whet her recordi ng
nmeans to be nounted on said nmounting portion is said first

recordi ng neans or said second recordi ng neans, and

i scan recordings can complete an image. The amount of
LF after each scan recording is 64 dots wide, and
the image 64 dots wide is recorded by the second scan
recording.

5 The recording in all colors which is not
completed by one time of the scan recording will
result in less degradation in image quality due to
blur and thus produces an excellent image. Further,
in the actual ink jet unit, owing to a blank provided

10 between each color, the connecting position of the
recording scan for each color is not coincide for
each color, as depicted in this figure, and located
at a different position, so that there is the effect
that the occurrence of connection streaks of the

15 recording scan is relieved.

Fig. 13 is a diagram showing an image
formation process wherein an ink jet unit for
discharging the ink of single density is mounted.

By the first scan and the LF, the recording

20 in black, cyan, magenta and yellow is performed to
complete the image at the (N+1)th line. Then, by the
second scan recording and the LF, and the third scan
recording and the LF, the images at the (N+1l)th 1line
and at the (N+1)th line are completed. The amount of

25 ' LF after éach scan recofding is 126 dots wide,”
whereby the image 128 dots wide is recorded by one

time of the scan recording.
Sheet Has Been Replaced
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recording control changing nmeans for changlng t he recording control in
accordance with the information 25 of said informatj TS HEE PSY Bred RéplabIANS .

Al so, the present invention provides an ink j et d which
can performthe recording 1
- 27 -
1- Figs. 14A and 14B are explanation views of

means for transmitting designated information of an
ink jet unit to the apparatus main, shown partially
in cross section. |

5 141 is a carriage, 140 is a switch provided
on the carriage 141, and 62, 82 is a support for the
ink jet unit. When the ink jet unit is mounted on
the carriage, the number of switches which are turned
on is determined by the number of signal pins

10 provided on the support 62, 82 of the ink jet unit.

Fig. 14A shows the state where an ink jet
unit for discharging the ink of.single density is
mounted, with all the switches 140 turned on. In
this case, the apparatus main is informed that the

15 ink jet unit for discharging the ink of single
density is mounted, and a dark/light distribution
table of Fig. 32 is selected, whereby the recording
through the image formation process as described in
Fig. 13 is performed.

20 Fig. 14B is a view wherein an ink jet unit
capable of discharging a plurality of inks of
different densities is mounted, with only one switch .
turned on. The apparatus main is informed that the
ink jet unit capable of discharging the inks of

25  different densities is mounted, and a dark;iight ~
distribution table of Fig. 3B is selected, whereby

the recording through the image formation process as



by di.scharging the ink onto the recording nmediumin accordance with

the recording data, by using recordi ng neans nounted on a nounting
portion for exchangeably nounting either first recording nmeans 5 for
di scharging a single kind of ink or second recor ¢j. &1 A0S..5 a0 of
di scharging a plurality of kinds_%%3rpks, charactkg * i
di scrimnation step of discrimnating et her rec l H}"
nount ed on said nounting

1 described in Fig. 12 is performed.

This embodiment as above described has been
configured to provide the signal pin on the support
of the ink jet unit as designated information

5 generating means for changing the recording control
in accordance with the ink jet unit mounted therein,
when the ink jet unit for discharéing the ink of .
single density or the ink jet unit capable of
discharging the inks of different densities is

10 mounted.

With this embodiment, information can be
passed to the recording apparatus main by changing
the number of signal pins provided on the ink jet
unit in accordance with the designated content of the

15 recording control, whereby an appropriate dark/light
distribution table can be selected and the recording
control method can be set simply by mounting the ink
jet unit on the carriage.

Note that the dgsignated information

20 generating means is not limited to that as shown in
this embodiment, but a host computer connecting to
the recording apparatus, a dip switch for the host
computer or the recording apparatus, an operation key
on tﬁe operation panel, or memory means provided on

25" the recording apparatus may be used.  Another
configuration is also possible wherein memory means

is provided on the ink jet unit, and the information

L N



10 .portion is said first recording neans or said second recordi ng
and a recording control changing step of changi ng the recording

nmeans,

control

Al so,

medi um i n

means nmounted on a nmounting portion for

first

i n accordance
the present invention provides an ink 15 jet recHlH'
can performthe recording by di scharging the ink on

with said discrimnnation st ¢fisSheetHas Been Re
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accordance with the recordi ng data, by using recordi ng

recordi ng neans :
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“embodiment’, and will “be ‘no ‘1éngér ‘described’ ™ v -

within memory is read by the apparatué main.

With this embodiment, the recorded matter
of image which is excellent in gradation and
resolution and has reduced graininess can be
obtained.

(Second embodiment )

The second embodiment of the present
invention will be now described.

Fig. 15 shows the construction of an integfal
ink jet cartridge wherein ink jet units 154 capable
of discharging the dark/light ink for four colors of
yellow, magenta, cyan and black are integrally
assembled into a frame 150.

Fig. 17 shows the construction of an integral
ink jet cartridge wherein ink jet units 174 for
discharging the ink of single density for four colors
of yellow, magenta, cyan and black are integrally
assembled into a frame 170.

The infegral ink jet cartridges as shown in
Figs. 15 and 17 have co%mon parts and constitution,
though partially different, and will be described
together.

The constitution of the ink jet unit 154, 174

has been described in detail in the previous

Four ink jet units 154, 174 as shown in Figs,

15 and 17 are mounted a predetermined interval apart

exchangeabl y nmounti ng either



20 for discharging a single kind of I nk or second
capabl e of discharging a plurality of ki nds of inks, characterize

i ncl udi ng an

recordi ng neans

! | i , Che QY
i nformati on generation step of generatlgqugﬂaﬁ
as to whether recording neans to be nounted on said 25 Ths \on
Is said first recordi ng neans or sai d second recordi a

recordi ng control changi ng step of %%ahging the reco
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within the frame 150, 170, and fixed with the
registration in a direction of nozzle array adjusted.
151, 171 is a frame cover, and 152, 172 is a
connector for connecting pads provided on the wiring
board 60, 80 for the four ink jet units 154, 174 with
the apparatus main to provide an electrical signal.
The wiring board 60, 80 and the connector 152, 172
are connected through electrodes 153, 173,
respectiveiy:.

Fig. 16 shows how an integral ink jet
cartridge 152 capable of discharging the inks of
different densities is mounted on the carriage 51.

Fig. 18 shows how an integral ink jet
cartridge 172 for discharging the ink of single
density is mounted on the carriage 51.

An ink tank 160 for storing the inks of
different densities is partitioned into two upper and
lower chambers by a partition 161, an upper chamber
filled with the light ink and a lower chamber filled

with the dark ink.

An ink tank 180 for storing the ink of single

density has no partition for serving to receive
different inks. And an ink jet cartridge 152, 172

and four ink tanks 160, 180 of yellow, magenta, cyan

PP [ T =T  P,

v

and black are connected together on the carriage 51,

and the ink is supplied from the ink tank 160, 180 to

corresponding ink discharge orifice array.

control in



- 10 .- .1 accordance with the information of said information
generation step. BRI EF DESCRI PTI ON OF THE DRAW NG

recordi ng apparat us

' Fig.
1 is a block diagram show ng the configuration of a ﬁﬁiimiﬁ ﬁ"i’ﬁi’aceg
. 1.
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As shown in Fig. 18, an eléctrically
conductive seal 183 is pasted on the integral ink jet
cartridge 172 for discharging the ink of single
density. On the other hand, no electrically
conductive seal is pasted on the integral ink jet
cartridge 152 capable of discharging the inks of
different densities, as indicated by 163 in Fig. 16.

The recording apparatus main body in this
embodiment has two electrode contacts at the ~°~ =~ 7
positions corresponding to the electrically
conductive seal by mounting the integral ink jet
cartridge thereto.

When any electrically conductive seal exists
on a portion indicated by 183 as shown in Fig. 18,
two electrode contacts provided on the main body as
above described are placed in conduction, the
apparatus main is informed that the integral ink jet
cartridge for discharging the ink of single density
is mounted, and a dark/light distribution table of
Fig. 3A is selected, wﬁereby the recording through
the image formation process as depicted in Fig. 13 is
performed. Also, when no electrically conductive
seal exists on a portion indicated by 163 as shown in
Fig. 16, two corresponding electrodes provided on the
main body are not in c¢onduction, the appérétus-main"
is informed that the integral ink jet cartridge

capable of discharging the dark/light ink is mounted,



in accordance with an enbodi ment of the present - I nventi on.

Fig. 2 is a diagramexenplifying an i mage 10 signal processing circuit

Hi en Replaced

dark/light distribution table..

the color ink jet recordi ng apparatus in accordanc®i
enbodi nment of the present invention. Fi
expl anation views of a dar k/ i ght dlsfrlbutlon tab

Fig. 4 is a flowhart for selecting th
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and a dark/light distribution table of Fig. 3B is
selected, whereby the recording through the image
formation process as depicted in Fig. 12 is
performed.

With this embodiment, by placing the
corresponding contacts on the side of the recording
apparatus main body in conduction or non-conduction

depending on whether or not any electrically

cohductiﬁé seél of'fhe-iﬁtééfél iﬁk.jet'éérfridge “

exists, information can be transferred to the
recording apparatus main body, an appropriate
dark/light distribution table can be selected, and
the recording control method can be set simply by
mounting the recording head on the carriage.

With this embodiment, the recorded matter of
image which is excellent in gradation and resolution
and has reduced graininess can be obtained.

{Third embodiment)

A third embodimgnt of the present invention
will be now described.

Fig. 19 shows how an integral ink jet
cartridge 152 is mounted on a carriage 51, wherein
ink jet units capable of discharging two different
inks through corresponding arrays of discharge
orifices with a liquid chamber divided into two
sections are integrated. | - |

This ink jet units and the integral ink jet

in



Fig. 5is a perspective view show ng the essence of the color ink jet

recordi ng appar atus of t he present invention. 20 Tmsﬁma}hsE& RepBeedS a
constitutional view of an ink jet unit capabl e of d

dar k/ 1'i ght i nk. Fig. 7 is a constitutional ed
top for a head unit capabl e of discharggng the dark/llght |n 5
Fig. 8 is a constitutional view of an ink jet unit for dlscharging t he

i nk of single density.

1_  cartridge 152 aie identical to the ink.jet.unité
capable of discharging the inks of different
densities and the integral ink jet cartridge thereof
as described in the previous embodiment,

5 respectively.

Fig. 21 is a view of ink discharge orifice
arrays for an integral ink jet cartridge capable of
discharging two different inks used in this
embodiment through corresponding arrays of discharge

10 orifices, as looked from the side of recording
med ium.

There are provided an ink jet unit 210Y for
discharging the yellow color ink, an ink jet unit
210M for discharging the magenta color ink, an ink

15 jet unit 210C for discharging the cyan color ink, and
an ink jet unit 210K for discharging the black color
ink.

Each ink jet unit 210 has a first discharge
orifice array and a second discharge orifice array,

20 each array capable of discharging a different ink.

Each discharge orifice array has arranged
discharge orifices at a density of 360 dots per inch
(360dpi). The first discharge orifice array and the
second discharge orifice array are 64 discharge

25 orifices usable for the recording, Trespectively, ‘'with -
no blank in a direction of discharge orifice array

provided between discharge orifice arrays usable for



Fig. 9 is a constitutional view of a grooved
- 11'- | top for a head unit for discharging the ink of single-

density.
This Sheet Has Been Replaced
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19 the recording, as previously described. That is, an

|

ink jet unit for discharging the ink of single
density having 128 discharge orifices may be
constructed in such a way that discharge timing

5 correction is made by the amount of deviation in a
main scan direction between the first dischargé
orifice array and the second discharge orifice array,
and the same ink is supplied and discharged to and
from fhe fifst dischéégé.6£ifice”arfa§"éﬁd'tgé“;ecdnd

10 discharge orifice array.

In Fig. 19, an ink tank 190 is partitioned
into two upper and lower chambers by a partition 191,
wherein the upper and lower chambers can contain
different inks.

15 And an ink jet cartridge 152 and four ink
tanks 190 of yellow, magenta, cyan and black are
connected together on a carriage 51, the ink being
supplied from the ink tank 190 to a corresponding ink
discharge orifice array.

20 - 192a, 192b is a marking indicating the
information of ink tank.

In this embodiment, when a marking~192a is
black and 192b is white, an dark/light ink
corresponding ink tank is indicated containing the

25 .lléﬂfliﬁk iglfhe'ubééf'éﬁamﬁér“énd.fﬁé'a;rk.igkfiﬁ-”
the lower chamber with the partition within the ink

tank, as shown in Fig. 19. On the other hand, when



Fig. 10 is a view of the ink discharge orifice array for the ink jet
unit capable of 5 discharging the dark/light ink, as |ooked fromthe

side of the recordi ng nmedi um Fig. 11 is ﬁ,,ygh@é@/} {5

di schar gi ng. orifice array for the ink jet unit fo ew}% l"celé
the ink of single density, as |ooked fromthe side of |ng
medi um Fig. 12 is a di agr&m showi ng an | tion

process where the ink jet unit capabl e of

1- the markings 192a, i92b are both black, a single
density ink corresponding ink tank is indicated
containing the thick ink within the upper and lower
chambers.

5 Fig. 20 is a view showing the state wherein
all the ink tanks are mounted on the carriage.

Markings 192a, 192b for the ink tank 190 .are
detected by means of an optical sensor 200 provided
on the carriage 51.

10 Herein, an image formation process will be
described below with reference to Fig. 22, wherein
the black ink tank corresponds to the single density
ink in which the optical sensor 200 discriminates
both the markings 192a, 1%92b as black, while the

15 other color ink tank corresponds to the dark/light
ink in which the optical sensor 200 discriminates the
marking 192a as black and the marking 192b as white.

Fig. 22 is a view showing the image formation
process. _

20 . For the black dark/light distribution table,
Fig. 3A is selected and set, according to designated
information of the ink tank by the optical sensor,
and for the dark/light distribution table of yellow,
magenta and cyan, Fig. 3B is selected and set.

25 In Fig. 22, noting the (N+2)th line, the
recbrding in dark black, dark cyan, dark hagenta and

dark yellow and the LF are performed at the second



di scharging the dark/light ink is nounted. Fig. 13 is a
"di agram showing an inage 15 formation process where the ink jet unit for

di scharging the ink of single density is nounted. TMSScﬂPMSBJ% mm%4A

and 14B are expl anation views of means for paSS|n

I nformation of ink jet unit to the appar at us nalnj Fig.

15 is a view showi ng the constitution 6P an |nteg tridge

capabl e of discharging the dark/light ink in accordance mnth anot her
1. scan, and the recording in light cyan, light magenta,

and light yellow and the LF are performed at the
third scan, whereby an image is completed by two scan
recordings.

5 The amount of LF after each scan recording
is 64 dots wide, and the image 64 dots wide is
recorded by two scan recordings.

The recording in dark black occurs only at
the second scan in the figufe; and thus.at every

10 other scan, in which the recording 128 dots wide
which is double that of yellow, magenta and cyan is
performed once.

With such a constitution, the recording speed
can be increased by varying the amount of LF to the

15 width of 128 dots when printing black characters or
in monochrome.

With this embodiment, the marking state is
changed according to designated information preset in
the ink tank, and detecced by the optical sensor upon

20 mounting the ink-tank, whefeby an appropriate
dark/light. distribution table can be selected and the
recording control method set.

Further, it is preferable to provide an
automatic suction recovery mode of fully exchanging

25  the 1nk in a lquld chamber and dlscharge orlflces‘
within an ink jet unit in such a way as to allow the

recovery unit to perform the suction recovery



enbodi nent of the present invention. Fig. 16 is a view show ng
how t'he integral 25 ink jet cartridge as shown in Fig. 15-s nmounted on

t he carri age. Fig. 17 is a V|ew15homnnq,an inte raI ink jet
- 12 - his Sheet Has Been Replaced
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1 operation upon discriminating the replacement to the

- 37 -

different ink tank by detecting the marking state of
the ink tank to be changed.

Note that designated information generating

5 means for generating designated information by
detecting the marking is not limited to that shown
in this embodiment, but may be a host computer
connecting to the recording apparatus.

"As above described in the embddimeht, the

10 recording control can be altered upon detecting the
marking provided, simply by exchanging the ink jet
unit, the ink jet cartridge or the ink tank, when
outputting the image having significance on the
graininess and gradation reproducibility such as a

15 so-called pictorial image composed of gradation
representation or when attaching great importance on
the recording speed such as when printing characters,
graphics and listing, whereby the image can be output
with a desired image quglity and at the recording

20 speed.

With this embodiment, the image excellent in
gradation and resolution and with reduced graininess
can be obtained.

The present invention brings about excellent

25 effects péfticulérlf in a rééordihg'héad Sr'a”.'~'- o

recording dévice'of fhe ink jef systeﬁ fbr performing

the recording by forming flying fine ink droplets by



1 cartridge for discharging the ink of single density.

18 i's a view showi ng how t he integral

Fig.

ink jet cartridge as shown in

Fig. 17 is nounted on the carriage. 5 Fig 19 is a view

showi ng how an integral ink jet cartridge capab

I nks of two
t he present

har

I nvention is nounted on £hg8carri age.

densities in accordance with anotherﬁi
]

vi ew showi ng the state of the
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the use of heat energy among the various ink jet
recording systems.

As to its representative constitution and
principle, for example, one practiced by use of the
basic principle 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 continuocus type. Particularly,
the case of the on-demand type is effective because,

by applying at least one driving signal which gives

rapid temperature elevation exceeding nucleus boiling

corresponding to the recording information on

electricity-heat converters arranged corresponding to

the sheets or liquid channels holding a liquid (ink),

heat energy is generated at the electricity-heat
converters 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 discherging 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 1nstantly
and adequately to accompllsh more preferably o
discharging of the liquid (ink) particularly

excellent in response characteristic.

lglgjthe
20 is a




10 integral ink jet cartridge as shown in Fig. 10 where | all the ink

‘cartiidges are nmounted on the carriage. Fig. 21 is a view of

t he i nk di scharge orifice arrays in the integral i nkhi8heedss BeenhBgaacad
shown in Fig. 19, as |ooked fromthe side of 15 recordi

Fig. 22 is a view exenplifying an imge formation pr

integral ink jet cartridge as showd?i n Fig. 19. 1'g. 23

" is a perspective view show ng the

1 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

5 described in U.S. Patent 4,313,124 of the invention
concerning the temperature elevation rate of the
above-mentioned heat acting surface.

As the constitution of the recording head, in
addition to the combination of the discharging

10 orifice, liquid channel, and electricity-heat
converter (linear liquid channel or right-angled
liquid channel) as disclosed in the above-mentioned
respective specifications, the constitution by use of
U.s. Patent 4,558,333 or 4,459,600 disclosing the

15 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

20 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 discharging portion of the electricity-heat
converter or Japanese Laid-Open Patent Application

25 No. 59-138461 which‘diséiééeéftﬁé‘ébnétitﬁf&bnnhéving'
the opéning for absorbing ﬁressure wave of heat

energy correspondent to the discharging portion.



20 essence of a conventional color ink jet recording appar at us using
the dark/1ight ink. Fig. 24 is a block di agﬂmmdnﬁw }a: lac
schemati c configurati on where a recordi ng apparat us

invention is applied to an information 25 processing ap

Figs. 25 and 26 are external views of #RBe- i nformation proce55|ng
appar at us.

Further, the recording head of the full line

p—

type having a length corresponding to the maximum
width of a recording medium which can be recorded by
the recording device may be either the constitution

5 which satisfies its length by a combination of a
plurality of recording heads as disclosed in the.
above-cited specifications or the constitution as one
recording head integrally formed.

Also, addition of a restoration means for the

10 recording head, a preliminary auxiliary means, etc.,
provided as the constitution of the recording device
of the present invention is preferable, because the
effect of the present invention can be further
stabilized. Specific examples of these may include,

15 for the recording head, capping means, cleaning
means, pressurization or suction means, electricity-
heat converters or another type of heating elements,
or preliminary heating means according to a
combination of these, and it is alsc effective for

20 performing stable recording to perform preliminary
mode which performs discharging separate from
recording..

Though the ink is considered as the liquid

in the embodiments as above described, another ink

25 'may -be -also usable which is solid below room . - :-. " ..
temperature and will soften or liquefy at or above

room temperature, or liquefy when a recording signal
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present invention will be descri bed bel ow i n det afhls Shéet HasBeénReplbee t O
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1 is issued as it is 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 temperature of ink in a range from 30 °C to 70 °C.

5 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 which

10 will solidify 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 liguid ink is discharged,

15 or is already solidifying upon reaching the 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 sheet,
which is placed opposed to electricity-heat

20 converters, as'describéd in Japanese Laid-Open Patent
Application No. 54-56847 or No. 60-71260. The most
effective method for the ink as above described in
the present invention is based on the film boiling.

Further, a recording apparatus according to
+-25 = - the present -invention may ‘be provided integrally or -/ ‘@ ---

separately as the image output terminal of

information processing equipment such as a computer



(Configuration of recordi ng apparatus) Fig. 1 is a block

‘di agfam showi ng t he configuration of a color ink jetp,&6Rfls BEn Replaced
apparatus 10 in accordance with this enbodi nent. re,
1 is an imge input unit for optically reading an oriHllﬁMWbﬂ a
CCD, or I nputting an image | um nance signal (RG&B) fro

conputer or a video equi pment, and 2+ $¢2am operation 15 unit having a

vari ety of keys for setting various paranmeters and instructing the
print start. 3 is a

1~ or word processor, or the copying machine in
combination with a reader, or the facsimile apparatus
having the transmission and reception feature.

Fig. 24 is a block diagram showing a

5 schematic configuration in which a recording
apparatus of the present invention is applied to an
information processing apparatus having the features
of word processor, personal computer, facsimile
apparatus, copying machiné and electronic typewriter.

10 In the figure, 201 is a control unit for controlling
the whole apparatus, comprised of a CPU such as a
microprocessor or various 1/0 ports, this control
unit controlling each unit by outputting or inputting
control signal or data to or from it. 202 is a

15 display unit for displaying various menus, document
information, and image data read by an image reader
207 on its display screen. 203 is a transparent,
pressure sensitive touch panel provided on the
display unit 202, which enables the entry of items or

20 coordinate values on the display unit 202 by
depressing its surface with a fingér or the like.

204 is a FM (Frequency Modulation) sound
source unit, which makes the FM modulation for the
music information created with a music editor, this

25 informéfibﬁ'bé{ng'éfbféawixla ﬁé%6}§méib.5£méh." -
e#ternal storage device 212 aé the digitai data and

read therefrom for the FM modulation. An electrical



CPU feor controlling the whole of this recording apparatus in
accordance with various prograns stored in a ROM this CPU
constituting discrimnating neans 20 and inage for nat,j;QRe.C@RBedniRaplacg®t ti ng

means in the present invention. 4 is a ROMfor st
for operating this recording apparatus- igg accordance {““n tro
|

program error pirocessing program and I mge fornma ons. In
this ROM 4a is an 25 input/output gamma conversion table to be rferred
to in the processing of an input/output ganmma conversion

1 signal from the FM sound source unit 204 is converted

into an audible sound by a speaker unit 205. A
printer unit 206 consists of a recording apparatus
according to the present invention as the output

5 terminal for a word processor, a personal computer,

a facsimile apparatus, a copying machine or an
electronic typewriter.

207 is an image reader unit for
photoelectrically reading original data for the -

10 input, which is provided midway on original conveying
passage to read facsimile or copying original, and
other various kinds of originals. 208 is a FAX
transmission or reception unit for FAX transmitting
original data read by the image reader unit 207 or

15 receiving and decoding the facsimile signal
transmitted thereto, this unit having an interface
facility with the outside. 209 is a telephone unit,
comprising variocus telephone functions, such as an
ordinary telephone function or an automatic answering

20 telephone function. 'Zlb is a memory unit comprised
of a ROM for storing a system program, managser
programs and other application programs, character
fonts, and dictionaries, application programs or
document information loaded from the external storage

25 .-device 212, -and a video RAM. -- Loeee e

211 is a keyboard unit useful for inputting

document information or various kinds of command.



circuit, 4b is a masking coefficient to be referred

- 14 - 14
circuit, 4c
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to in the processing of a color correction (nmasking)

is a black formation and UCR table to be Th,SShetHasBeenRepaced

A

212 is an external storage device, which is a storage
medium consisting of a floppy disk or a hard disk,
for the storage of document information, music or
audio data, and user's application programs.

Fig. 25 is an appearance view of the
information processing apparatus as shown in Fig. 24.
In the figure, 301 is a flat panel display utilizing
liguid crystal or the like for displaying varius
menus, graphic data or dccuments. On this display
301 is installed a touch panel, which enables the
entry of coordinates or item specifications by
depressing the surface of the touch panel with a
finger or the like. 302 is a handset for use when
the apparatus functions as a telephone.

A keyboard 303 is detachably connected via
a cord to the main bedy, and is used to input wvarious
documents or data. Also, the keyboard 303 is
provided with various function keys 304. 305 is an
opening for insertion of the floppy disk.

307 is a sheet éetting board for placing
thereon a paper to be read by the image reader unit
207, the read paper being exhausted out of the rear
side of device. 1In the facsimile reception, received

data is recorded by the printer.

It should be noted that the.display unit 301 . - " cwaemwebd

as above described may be a CRT, but is preferably a

flat panel of the liquid crystal display using a



referred to in the processing of a black formation and UCR circ
is a dark/light distribution 5 table to be referred to in the proce

of a dark/light distribution circuit, 4e is a m@gnaamasBeen lacadhy |
whi ch various programs for performng the above-
are stored. The processing in each circuit wll

e

10 detail. 5 is a RAMuseful for the woR area for various prog
the ROM and the tenporary save area at the error handling. 6 is

I mage signal
1
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ferréeiéégric.liéﬁié cfysfal, bééause i£ éaﬂ.bé
lighter as well as more compact and thinner. When
the above-noted information processing device
functions as a personal computer or a word processor,
various kinds of document information input from the
keyboard 211 are processed according to a
predetermined program by the control unit 201 as .-
shown in Fig. 24, and output as the image to the
printer unit 206. When such information processing
device functions as a receiver for the facsimile
apparatus, facsimile information input from the FAX
transmission/reception unit 208 via the communication
line are received according to a predetermined
program by the control unit 201, and output to the
printer unit 206 as the received image.

And when it functions as a copying machine,
the original is read by the image reader unit 207,
and read original data is output via the control
unit 201 to the printer'unit 206 as the copied image.
Note that it functions as a transmitter for the
facsimile apparatus, original data read by the image
reader unit 207 is processed for transmission
according to a predetermined program by the control

unit 201, and transmitted via the FAX

line. It should be nofed that the above-noted

information processing device can be an integral

uit, 4d
SSI ng

ssi ngs

ater in

rans in
an

transmission/reception unit 208 t®-thé communication’ ' T



processing unit as will be described later and 7 is a printer
form ng the dot inage based on the 15 image signal processed by the inage

unit for

si gnal processing unit at the recording. 8 is a bus line for
transmtting an address signal, data and a control signal within the
apparatus. 9 is designated I nformati on generating neans for any one of

a host 20 conputer connecting to the rigcordi ng apparatus, a dip
switch provided on the recordi ng apparatus, an oper ati on panel
recordi ng apparatus, nenory

¥
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type incorporating a printer within the main body,
as shown in Fig. 26, in which its portability can
be enhanced. 1In the same figure, corresponding
reference numerals are affixed to the parts having
the same functions as those in Fig.- 25.

If a recording apparatus of the present.
invention is applied to the multifunctional type’
information processing device as above described,
higher guality recording image can be obtained so
that the functions of the information processing
device can be further enhanced.

As above described, with the present
invention, the image excellent in gradation and
resolution and with reduced graininess can be
obtained, and a compact, inexpensive ink jet
recording apparatus can be provided.

Further, this recording apparatus can perform
the recording without any decrease in the speed when

recording the document, graphic and listing image.

for the

Been Replaced
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means provi ded on the recordi ng apparatus, and ink di schar gi ng neans r‘f
or an ink cartridge nounted on the 25 recording apparatus, and 10 is a _.

detection wunit for detecting the type of ink jet unit. The designated
i nformati on fromthe designated information
1 8 NOV 1996 - 15 -
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1- WHAT IS CLAIMED IS:

1. An ink jet recording apparatus which
performs the recording by discharging the ink onto
the recording medium iﬁ accordance with the recording

5 data, characterized by comprising:

a mounting portion for exchangeably mouﬁting
either a first recording means for discharging a -
single kind of ink or a second recording means
capéble of dischargiﬁg a plurality of kinds of iﬁks;

10 discriminating means for discriminating
whether recording means to be mounted on said
mounting portion is said first recording means or
said second recording means; and

recording control changing means for changing

15 the recording control in accordance with said

discriminating means.

2. An ink jet recording apparatus according
to claim 1, wherein said second recording means is
20 capable of discharging a plurality of inks of the

same type color and having different dye densities.

3. An ink jet recording apparatus according
to claim 1, wherein said first recording means and
25 ﬁsald second recordlng meéns have the dlscharge'
orifice arrays each composed of a plurality of

discharge orifices.
Replaced

i



| generating neans 9 is designated command i nformation fromthe host
conputer, dip switch information from the dip switch, panel
i nformati on fromthe operation panel , nenory |hf0Wﬁﬁﬁhamh§B@anﬁ@ﬁ

menory neans, or 5 a designated signal fron1the i nk di
I nk cartridge (I mage signal procqﬁ§|ng unit)

signal processing unit will be now I bed.

1 4. An ink jet recording apparatus according
to claim 3, wherein said second recording means has
said discharge orifice arrays separately in plural
sections, corresponding to said plurality of kinds of

5 inks.

S. An ink jet recording apparatus according
to claim 1, wherein said first recording means and
said second recording means have discriminated means,

10 said discriminating means making a discrimination

with said discriminated means.

6. An ink jet recording apparatus according
to claim 5, wherein said discriminated means is a
15 plurality of pin members provided at contact points
when said first recording means and said second

recording means are mounted on said mounting portion.

7. An ink jet recording apparatus according
20 to claim 5, wherein said discriminated means is an
electrically conductive or non-electrically
conductive member, and said discriminating means
discriminates the type of said recording means by
detecting the conductivity of said discriminated

25 means. - S e

8. An ink jet recording apparatus according



10 Fig. 2 shoms an exanpl e of an inmage signal processi ng

circuit in a color recordi ng apparatus in thj s nbodlnent
Red i mage | um nance i“ ' imuuuga | um nance Beram
I mage | um nance S|gn ted into a cyani
21C, a magent a |nage den5|ty si‘gnajg 21M and a yeIIow
density signal 21Y in an input gamma correction circuit 1
Further, after the color processing in a
1 to claim 1, further comprising:
ink supply means to be exchangeably mounted
on said mounting portion in accordance with the type
of recording means mounted on said mounting portion;
5 wherein said discriminating means makes a
discrimination whether recording means to be mounted
on said mounting portion is said first recording
means or said second recording means by detecting
the type of said ink supply means.
10
9. An ink jet recording apparatus according
to claim 8, wherein said ink supply means has
discriminated means in accordance with the type of
corresponding recording means, said discriminating

15 means making a discrimination for recording means by

detecting said discriminated means.

10. An ink jet recording apparatus according
to claim 9, wherein said discriminated means is a
20 marking in accordance with correspcnding recording

means.

11. An ink jet recording apparatus according

to claim 1, further comprising a plurality of image

25 processing means corresponding to .said £irst -n vl omaaan o s

recording means and said second recording means,

respectively, wherein said recording control changing



20 color correction (masking) CII‘ M‘tmg formati on and UCR
(Under Col or Renpval) ci rcwt 13 m Q m\u nverted into the new

i mage density signals amd 23K of cyan, Thi HﬁBe% e Iacd
and bl ack. Then, they are converted into i mage densit -©
24C, 24M 24Y and 24k of cyan, nmgenta, 50 - yel | ow and bl I ng
gamma correction in an out put gamma correction circuit

1, means changes said image processing means in

accordance with said discriminating means.

12. An ink jet recording apparatus according
5 to claim 11, wherein said second recording means is
capable of discharging a plurality of inks of the

same type color and having different dye densities.

13. An ink jet recording apparatus according
10 to claim 12, wherein said plurality of image
processing means consists of a first table
corresponding to said first recording means for
determining the discharging of the ink in accordance
with the density of the image to be recorded, and a
15 second table corresponding to said second recording
means for determining the discharging of said
plurality of inks having different dye densities in
'aecordance with the density of the image to be
recorded, and said recording control changing means
20 changes said first table.and said second table in

accordance with said discriminating means.

14. An ink jet recording apparatus according
to claim 1, wherein said recording means has heat
25 energy generating means for giving ‘heat energy to the -
ink, and discharges the ink by the use of said heat

energy.
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of Fig. 3A

10
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25

Figs. 3A anc\mmﬂm‘ “H“ for exenplifying
dark/light distribution table to dar k/k\sqﬁtetgl St Rl
circuit 15 in accordance with *a desi ghat ed si gnal

' 5 is selected when the nonochrone ink is onlﬂmi%ﬂ"“
that of Fig. 3B is used when the inks-of1two

15. An ink jet recording apparatus according
to claim 14, wherein said recording means causes a
state change in the ink by the use of the heat energy
generated by said heat energy generating means, and
discharges the ink owing to a pressure based on said

state change.

16. An ink jet recording apparatus according
to claim 1, further comprising reading means for

reading the original image.

17. An ink jet recording apparatus according
to claim 1, further comprising transmission and/or

reception means of image information.

18. An ink jet recording apparatus according
to claim 17, further comprising reading means for

reading the original image.
19. An ink jet recording apparatus according
to claim 1, further comprising input means for

inputting record data.

20. An ink jet recording apparatus according

"to €laim 19, wherein said input means is a keyboard. =

21. An ink jet recording apparatus which

Ml

a
e:an
i

e



different densities are used for the conversion into a dark/1ight
S|gnal I n the dark/Iight iu’ ﬂ circuit 15. 10 Thi
tabl e has set the inage d mm E"m '!I val ue and tﬂggsgéatmzsabeni{eplace

reflection density value of ¢ L|n‘tage§ recorded so as to \“\
proportional | i near rel ation. A table m\\g t he
dark/light 15 distribution circuit 15 %%n ~accor dance Wi SiI gnat ed

i nformati on fromthe designated information

b2 performs the recording by discharging the ink onto
the recording medium in accordance with the recording
data, characterized by comprising:
a mounting portion for exchangeably mounting
5 either first recording means for discharging a single
kind of ink or second recording means capable of
discharging a plurality of kinds of inks:
information generating means for generating
information as to whether recording meang.to be‘
10 mounted on said mounting portion is said first
recording means or said second recording means; and
recording control changing means for changing
the recording control in accordance with the
information of said information generating means.
15
22. An ink jet recording apparatus according
to claim 21, wherein said second recording means is
capable of discharging a plurality of inks of the
same type color and haging different dye densities.
20
23. 'An ink jet recording apparatus according
to claim 21, wherein said first recording means and
said second recording means have the discharge

orifice arrays each composed of a plurality of

ST e L S

25 - dlscharge Orlflces .- A U P R I Lot R L R

24. An ink jet recording apparatus according



generating neans 17 which is issued b esi gnat ed signal . \Wen the
dark/light distributiont mm’w LF‘I Fig. 3Ais seg].egct D¥eoh REvtaced
dark/light distribution gﬂ“ ¢ I“ | he density s?' eQ%a o o
magent a, yel | ow and bl ack are directl y output with m‘ﬂ u“mn“l
distribution into dark and light. Wen %Ee_ dark/li | tron
table 15b of Fig. 3B is sel ected, They are converted into the inmage

density 25 signals 25Ck, 25M, 25Yk and 25Kk of dark cyan, dark
magenta, dark yell ow and dark bl ack which are at

1 to claim 23, wherein said second recording means has
said discharge orifice arrays separately in plural
sections, corresponding to said plurality of kinds

of inks.

25. An ink jet recording apparatus according
to claim 21, further comprising a plurality of image
processing means corresponding to said first
recording means and said second recording means,

10 respectively, wherein said recording control changing
means changes said image processing means in
accordance with information generated by said

information generating means.

15 26. An ink jet recording apparatus according
to claim 25, wherein said second recording means is
capable of discharging a plurality of inks of the

same type color and having different dye densities.

20 27. An ink jet reéording apparatus according
to claim 26, wherein said plurality of image -
processing means consists of a first table
corresponding to said first recording means for
determining the discharging of the ink in accordance

25 © with the density of the imagé to be récorded, and a
second table corresponding to said second recording

means for determining the discharging of said



hi gher dye density, and the imge density signals

17 - 1 25Cu, 25Mu, 25Yu and 25Ku of |ight cyannﬂgmynhsgwnk nt a,
i ght yellow and |ight black which .are at | ower T\“\‘W“m\l“\“\m
LT
1 plurality cf inks having different dye densities in

accordance with the density of the image to be
recorded, and said recording control changing means
changes said first table and said second table in

S accordance with said information.

28. An ink jet recording apparatus according
to claim 21, wherein said information generating
means is a dip switch provided on the ink jet

10 recording apparatus.

29. An ink jet recording apparatus according
to claim 21, wherein said information generating
means is an operation panel provided on the ink jet

15 recording apparatus.

30. An ink jet recording apparatus according
to claim 21, wherein said information generating
means generates said information based on an

20 instruction from host Aeans connected to the ink

.jet recording apparatus.

31. An ink jet recording apparatus according

to claim 21, wherein said recording means has heat

25 - - energy generating.means for supplying heat energy
to the ink, and discharges the ink by the use of said

heat energy.



Each.i magé density signal output fromthe 5 dark/light distribution

circuit is binarized by a bi nari zation circuit-16, and a correspondi ng
col or ink is discharged in accordance with a SI hee(ahslmenReP‘aceFrom
each ink jet unit to effect the formation of
circuit 16 is a co Iy sgspective of W“ ord| ng
uses the inks nﬂﬂmm’ﬂ" lmwml densities or the i SI ng e
density. gt 4"issa flowhart when the dark/light

1 32. An ink jet recording apparatus according

to claim 31, wherein said recording means causes a
state change in the ink by the use of the heat energy
generated by said heat energy dgenerating means, and

5 discharges the ink owing to a pressure based on said

state change.

33. An ink jet recording method which

‘performs the recording by discharging the ink onto

10 the recording medium in accordance with the recording
data by recording means mounted on a mounting portion
for exchangeably mounting either first recording
means for discharging a single kind of ink or second
recording means capable of discharging a plurality

15 of kinds of inks, characterized by including:

a discrimination step of discriminating
whether recording means to be mounted on said
mounting portion is said first recording means or
said second recording means; and

20 a recording con;rol changing step of changing
-the recording control -in.accordance with said

discrimination step.

34. An ink jet recording method according
25 "to ‘claim 33, wher&in Faid second recording means is *: v
capable of discharging a plurality of inks of the

same type color and having different dye densities.



distribution table is selected in this enbodi rrent'. 15 At step
S41, the sort of ink jet unit is detected by a detection unit

step $42,

result is generate

designated information in accordance wWHidsheet d@tmet

arscnargeabl o besed I HIARITAHE ovmees e o il

in the dark/light distribution circuit 15 at step S44, while if
dark/light ink is determined to be

13
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20
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35. An ink jet recording method according
to claim 34, further including image processing steps
for performing an image processing corresponding to
recording means to be mounted in accordance with the
image to be recorded, wherein said plurality of image
processing steps determine the discharging of the
ink for the recording means, based on a first table
corresponding to said first recording means for
determining the discharging of the ink in accordance
with the density of the image to be recorded, and a
second table corresponding to said second recording
means for determining the discharging of said
plurality of inks having different dye densities
in accordance with the density of the image to be
recorded, and wherein said recording control changing
means changes said first table and said second table

in accordance with said discrimination step.

36. An ink'jet recording method according

to claim 33, wherein said first recording means and

. said second recording means have discriminated means,

said discrimination step making a discrimination by

said discriminated means.

and at

obe

t he

*.37. An ink jet recording method “accoérding 7

to claim 33, wherein ink supply means is exchangeably

mounted on said mounting portion in accordance with



undi schargeabl e at step S43, a dark/light 25 distribution table. A

table of Fig
Because the dark/light distribution table is
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BAis sel ected and set at step S45.
This Sheet Has Been Replaced

LTI (A

the type of recording means to be mounted on said

mounting portion, and said discrimination step makes
a discrimination as to whether recording means to
be mounted on said mounting portion is said first
recording means or said second recording means by

detecting the type of said ink supply means.

38. An ink jet recording method according
to claim 37, wherein said ink supply means has a
marking in accordance with the type of corresponding
recording means, and said discrimination step makes

a discrimination by detecting said marking.

39. An ink jet recording method according
to claim 33, wherein said recording means has heat
energy generating means for supplying heat energy
to the ink, and discharges the ink by the use of

said heat energy.

40. An ink jettrecording method according
to claim_39, wherein said recording means -causes a
state change in the ink by the use of the heat energy
generated by said heat energy generating means, and
discharges the ink owing to a pressure based on said

state change.

41. An ink jet recording method which

or

a



1. set prior to recording the i mage, each processing of I nput gamma
correction, color correction (masking), bl ack formation and

dark/light distribution, and bi nari zation i s pélhfs SBe“ dance
with the 5 dark/light distribution table set at step

tpce)rgggg!t ?tx.g t/ihgwr gﬁﬂ“’"gﬂl'“’l”"l,l(lmgag%:%ug:‘tZi col or |nk ] et record: flga
apparatus in 10 thfs enBodi*neft.*

1 performs the recording by discharging the ink onto
the recording medium in accordance with the recording
data by using recording means mounted on a mounting
portion for exchangeably mounting either first

5 recording means for discharging a single kind of
ink or second recording means capable of discharging
a plurality of kinds of inks, characterized by
including:

an information generation step of generating

10 information as to whether recording means to be
mounted on said mounting portion is said first
recording means or said second recording means; and

a recording control changing step of changing

the recording control in accordance with the

15 information of said information generation step.

20



In Fig. 5, this apparatus is constituted to effect the image recording
using the dark/Ilight ink jet unit 50K has in g gl y a
di scharge orifice array for H“mﬂ\ﬂ Mﬂﬁl‘!’ H!\dark 15 Thi m‘{iﬁ ﬁmcﬁ
di scharge orifice array for t he Ilght i
I nk jet unit 50C has int'egral f’y a discharge orifi
di scharging the dark cyan ink and a discharge orifice array for
discharging the light cyan ink. Also, &M 20 is an ink jet unit for
magenta ink having integrally

.42. An ink jet head for a recordlng apparatus which

performs the recording by discharging the ink onto the
'recording mediumm in accordance with recording data,
including a carriage mounting portion for exchangeébly
5 mounting said head, discriminating means for
discriminating whether recording means to be mounted on
said mounting portion is of a type for discharging a
single kind of ink or of a type for discharging a
plurality of kinds of inks; and recording control
10 changing means for changing the recording control in
accordance with said discriminating means, said head
having discriminated means readable by said
discriminating means and being of a kind capable of
discharging a single first kind of ink or alternatively
15 of a second kind capable of discharging a plurality of
inks of the same type color and having different dye

densities.

43. An ink jet head as claimed in claim 42,
20 characterised in that séid discriminated means is a
plurality of members -provided at contact points for
engagement with cooperating members on said mounting

portion.

25 44. An ink jet head as claimed in  claim 42 or 43,
characterised in that said discriminated means is an

electrically conductive or non-electrically conductive



a discharge orifice array for discharging the dar k magenta i nk and a
di scharge orifice array for the | i ght nmagenta ink, and 50Y
is an ink jet unit for ﬂll’lﬂ‘lﬂm integrally a di schaﬁ %ced25
orifice array for dischargl ye om1|nk an@m59Wﬂ

orifice array for discharging the |ight yel | ow |n
jet units is installed

- 60 -
member, whereby said discriminating means discriminates
the type of said recording means by detecting the

conductivity of said discriminated means.

5 45. An ink jet head as claimed in claim 42, 43 or 44,
characterised in that heat energy generating meaﬁs are
provided for giving heat energy to the ink, whereby the

ink is discharged by the use of said heat energy.



-19- - 1 a predeterm ned distance apart on the carriage 51.

A corresponding color ink is supplied froman Ink cartridge 58 to a
correspondi ng nozzle array for each ink jet unit 50. Each ink
cartridge 58 is 5 divided internally into two sections by a partition,
two sections containing the dark (thickplink and the l'ight (thin) ink,

respecti V@l YNk JET RECORDING APPARATUS CAPABLE OF ALTERING THE RECORDING CONTROL
AND AN INK JET RECORDING METHOD FOR SAID APPARATUS

1, ABSTRACT OF THE DISCLOSURE

The present invention aims to provide an
ink jet recording apparatus and an ink jet recording
method which can produce an image excellent in

5 gradation and resclution and allows the image for
text, graphics and listing to the obtained at high
speed and good quality. The present invention
allows a desired recorded image to be obtained by
exchangeably comprising an ink jet unit for

10 producing the image excellent in gradation, and an
ink jet unit having higher character quality and
capable of recording at high speed, and effecting
recording control in accordance with the ink jet
unit.

15
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The ink jet unit 50 and the ink jet cartridge 58 can be exchanged by _’\
an ink jet unit corresponding 10 to the ink of single density and an ink |
cartridge, as requi red. The control signal to the ink jet
unit 50 is sent via a flexible cable 59. The recording

medi um conposed of a paper or 15 pla3$f22 thin plate is passed by a

conveying roller (not shown) and carried by paper exhausting rollers

52 to be fed in a direction of the arrow by the
heet Has Been Replaced

« Ne) O o o
e \‘“
3 wi /{ Vel
O 3 '}
i o Poa)
(/2] <T <
o — —
L b
- = o -
= ul [ ] o o ~
(& (&) — &
—t [on ) e} o
<C L. = m & —
= L < — IS -
=1 = L o =
O | <€ ') = — = =
(ool Il s} 'S S o =
—{ [ o P
S =l |l = S L
= = <C S L
a. — - — & =
= > o L~ o =
e ) [¥s] O IS =
~ o= _J
o S >
oo < =
=< — < o
—d— pea) = \\
et
=t
=
Q=
—tt—
"’ ey K577
\’\ Ly
OO
<LCO
==
= —a. >
a
(&)
w
N

RAM

FIG.

OPERATION

N

(e
(@) ._..\
M [72)

\’\ = —
= <C -t
= L =
a. = =
= =
= et ) =

- Ude—2= ]| b . . .
o ==+ —t
D < <Ch— o
== Gt Q
=D oL —
L= w
LU=l o
OO



driving of a conveying notor, not shown. Carraige 51 is
supported to be guided by 20 neans of a guide shaft 53, and an encoder

not shown. The carriage 51 is caused to reciprocate al ong
the guide shaft 53 by the driving of a carriage notor 55 via a drive
belt 54. The i nside (I|qU|§ annnel) of an ink 25 discharge
orifice of each ink jet wunit 50 -is provi with a heat generating
el enent (electricity-heat energy converter) for generatlnq t he heat
energy for ol=I>|x S|S|IZ[ZIsS|2Z2]2
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- 20 - 1 use in discharging the ink. I n accordance with
the read timng of encoder, the above-nentioned heat generating

3/22
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are driven on the basis of a recording signal to 5 di scharge ink

droplets onto the recording nmediumin the order of dark and Iight

bl ack, dark and |i ght cyan, dark and |ight magenta, and dark and

l'i ght yel l ow, thereby form ng an i mage. At a hone
position of carriage selected out 10 the recording area, a recovery
unit 56 having a cap portion 57 sposed to naintain the stability
of ink discharge. Each of ink jet units and ink cartridges is

FIG. &

S41

DETECT SORTS OF INK
JET UNIT

Y 542
GENERATE DESIGNATED P
INFORMATION

IS LIGHT AND NO

DARK INK DE?CHARGEABLE

43 Y S45
SET S
DISTRIBUTION
s44 | TABLE A
SET DISTRIBUTION |

TABLE B
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IMAGE SIGNAL  ~S46
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RECORDING :
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-~ S47
RECORDING
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exchangeabl e as required. 15 (Ink jet unit) Fig. 6 is an
expl anation view for the constitution of an ink jet unit capabl e of
di scharging a plurality of inks of different densities for use in
this enbodiment, and Fig. 8 is 20 an explanation view for the
constitution of an ink jet unit E?%fﬂscharging the ink of single
density for use in this enbodi nent. Both ink jet unit
have common parts and
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constitution, though partially different, and will be 25 described

t oget her. One end of a wiring board 60, 80 is
i nterconnected to the wiring part of a heater board
- 21 -

6722

FIG. 6

66

67 65

66

65
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1 61, 81, and further at the other end of the wiring board 60, 80
there are provided a plurality of pads corresponding to

el ectricity-heat energy converters for accepting an electrical signal
fromthe main 5 device. Thereby, an electrical signal fromthe main
device is supplied to respective electrqy?gy-heat energy converter.
A netallic support 62, 82 for supporting e back side of the wiring
board 60, 80 in a plane 10 serves as a bottomplate of the ink jet unit.
A

7

FIG.

[EN



presser spring 63, 83 has a portion bent into a substanti al

U-character shape in cross section to apply a pressing force
resiliently and linearly on the area in the nei ghborhood of the ink
di scharge 15 orifices for a grooved top 64, 84, a hook cl aw

t hrough the use of a relief hole provi gg@zon the base plate, and a
pair of back |legs for receiving a force applied on the spring in the
base pl ate. By virtue of this spring force, the wiring 20

board 60, 80 and the grooved top 64, 84 are pl aced

FIG. 8

86
87~ . 85
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into cl ose contact under pressure. Also, the attachnment of the wiring

board 60, 80 to the support can be bonded by an adhesi ve.

In the ink jet unit capable of discharging 25 the dark/light ink in this
enbodi ment, two ink supply tubes 65, 66 for supplying the ink are
provi ded corresponding to the dard/ 23k and the | i ght ink.

FIG. 9

heet Has Been Replaced
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On the other hand, in the case of an ink jet unit corresponding to
the ink of single density, only one I nk supply tube 85 is provided.
At the other end of the ink supply tube 65, 5 85, a filter 66, 86 is
provided to prevent inpurities fa&?%fntering t he head.

FIG. 10
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An ink supply menber 67, 87 is nade by

nol di ng and the grooved top

has also forned with a fl ow passageway for conducting the ink into
each ink 10 supply opening. The fixture of the ink supply nenber
67, 87 to the support 62, 82 can be S|nplg'perforned by passing two
pins (not shown) on the back side of 11/22 the ink suppl y menber 67, 87
I nto and out of hol es 68, 88 provided in the support 62, 82 and heat
15 welding them In this case, theinterval between an
orifice 3w
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pl ate portion 680, 880 and a chip tank 67, 87 is formed evenly. A

sealing agent is filled through a sealing agent filler hole provided
above the ink 20 supply nmenber 127 to seal the wire bonding as well as
the gap between an orifice plate 680, 880 and a chip tank 67, 87,
further passing through a groove 69, 8®/22 provi ded on the support 62,
82 to conpletely seal the gap between the orifice plate portion 680,
880 and 25 the front end of support 62, 82. Fig. 7is a
perspective view of a groove gop,
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64 capabl e of discharging the dark/light ink for use

- 23 - in this enbodi nent, as |ooked fromthe side of heater

board 61. In this unit, two liquid chanbers are provi ded for the dark
ink and the light ink, each

13/ 22

FlG. 14A
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| i qui d chanber being divided by a partition 70. Each 5 | i quid chanber is
provided with supply openings 71a, 71b for supplying the ink. '
A groove 72 is provided on the pressing contact plane of the
partition 70 for partitioning this |jguid chanber with the heater
board 61. This 10 groove communi cat es]‘*t/cz he outer peripheral portion

of the grooved top 64. After the grooved top 62 is forced into cl ose

contact with the heater board, the out er peripheral portion is sealed.

by a sealing

-.
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agent, as previously described. In doing so, the 15 seal i ng agent

percolates into the groove to fill the gap between the grooved top
and the heater board. By this technical process, the |iquid chanber
can be conpl etely separated. The structure of this groove S
different with the material of sealingl®gdht, and 20 is necessary to
have a correspondi ng shape. In this way, by dividing the
| i qui d chamber into plural sections, the ink which is different for

each discharge orifice array can be supplied by one

FIG. 17
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ink jet unit. 25 Fig. 9 is a perspective view of a grooVéd top
84 of a head unit for discharging the ink of single density for use
in this enbodi nent, as | ooked from -24

_ 16/22
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the side of heater board 81.
unit is a liquid chanmber 90
chanber

The liquid
suppl yi ng the ink.
cl ose

contact with
portion is sealed by the

connection wt iLg. 7. 0
orifice )572;’ Q?Ci

Pt

& £
RN

\%\%‘J\%\ /I .

The |iquid chanber provided in this
dedi cated for the ink of single density.
90 is provided with a supply opening 91 for 5
After the grooved top 84 is forced into
the heater bd#3/d2 the outer peripheral
sane seal i ng agent as described in
Fi.g. 10 i42a view of ink discharge
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arrays of an ink jet'unit capabl e of discharging t he dar k/1'i ght i nk,

as | ooked fromthe side of the recordi ng nedi um There
are provided an ink jet unit 100 for 15 di schargi ng the black ink, an
ink unit 101 for di scharging the cyan color ink, an ink jet unit 102
for discharging the magenta color inkjgamgh an ink jet unit 103 for

di scharging the yell ow col or ink. Al so, 100Ku, 101Cu, 102Mu

and 103Yu are 20 di scharge orifice arrays for discharging the |ight
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I nk, and 100Kk, 101Ck, 102Mk and 103Yk are di scharge orifice arrays
for discharging the dark ink. Each di scharge orifice array
correspondi ng to each dark/light ink has 64 discharge orifices at a
25 pitch of 360 dots per inch (360 dpi), wherein there is a blank
of 8 dots between each color array by 19/22virtue of the partition of

| i qui d chanber.

FIG. 23
PRIOR -ART
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Fig. 11 is a view of ink discharge orifice arrays wherein an ink jet

unit for discharging the i nk of single density is arranged for each
col or, as | ooked fromthe side of the recording nedium 5
There are provided an ink jet unit 110 for di schargi ng the bl ack ink,
an ink jet unit 111 for di schar gggupa he cyan color ink, an ink jet
unit 112
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for discharging the magenta color ink, and an ink jet unit 113 for
di scharging the yellow color ink. 10 Each ink jet unit has

di scharge orifices arranged at a pitch of 360 dots per inch (360
dpi), with 128 discharge orifices provided for each one of head
units. Fig. 12 is a vieM/?ggﬁdng an image formation 15
process wherein an ink jet unit capablg di scharging the dark/Ilight
i nk is nmounted. In the explanation of this figure, the imge

-
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formati on process will be described, supposing -that no blank is
provi ded between each color. 20 Noting the (N+l)th line, the
recording in dark bl ack, dark cyan, dark magenta and dark yel | ow

and the conveying operation (line feed, hereinafter abbrevi ated as
LF) of the recording nediumby a 2 Aet erm ned anount is performed at
the first scan 25 line, and the recording in |ight black, |ight cyan,

| ight magenta and light yellow and the LF is performed at the second .
scan |ine, whereby such two

This Sheet Has Been Replaced

AR




betsss 4 IL”
of

- 26 - 1 scan recordi ngs can conplete an image. The anount
LF after each scan recording is 64 dots w de, and the i nmage 64 dots
wi de is recorded by the second scan /
v +7 « v &
: -1 - v 7 pe
Y 0 . 4 723 s
v i -
1

ifinfi

METHOD AND APPARATUS FOR INK JET RECORDING REPLACENH%“‘SHEET

18 NOV 1996

5 BACKGROUND OF THE INVENTION

Field of the Invention - e

The present invention relates to an ink jet
recording apparatus and an ink jet regording me thod
capable of recording the half-tone image in such a

10 manner as to change the number of recording dots per
unit area, as well as recorded matters.

Related Background Art

In the conventional ink jet recording

methods, the recording is performed in such a manner

15 .as to discharge the ink through a plurality of
discharge orifices formed in a recording head in
accordance with data signal and attach ink droplets
onto the recording medium such as a paper. This
recording method has been utilized for printers,

20  facsimile apparatuses,:or copying machines, for
example.

For the above apparatuses, there is a method
involving the uée of electricity-heat energy
converters in which heat generating elements

25 {electrothermal energy converters or electricity-heat
energy converters) are provided in the neighborhood

of discharge orifices to discharge the ink and apply

)
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recording. 5
conpleted by o
degradation in
excel l ent imag
bl ank provi ded
recordi ng scan
depicted in th
there is the e
1

10

15

20

25

The recording in all colors which ROt

ne time of the scan recording wll r EREMI;AGEMEN?SSHEET

i mage quality due to bl ur and thus 3rpduces an

e. Further, in the actual ink jet upi
bltlo ofk?ﬂe

10 bet ween each colc_)r2 the connecting po
for each color is not coincide for aeh—eo6l-0f

is figure, and | ocated at a differenf position,

so t hg

ffect
an electrical signal to those heat generating

elements to heat the ink locally, thus causing a
pressure change therein to discharge the ink through
discharge orifices, or the use of electromechanical
converters such as piezo-electrical elements.

In this type of recording method, the half-
tone recording is controlled in accordance with a dot
density control method in which the half-tone is
represented by controlling the number of recording
dots per unit area with the recording dot of fixed
size, or a dot diameter control method in which the
half-tone is represented by controlling the size of
recording dots.

Herein, the latter dot diameter control
method has some restrictions because of :‘its complex .
control required to minutely change the size of
recording dot, and therefore the former dot density
control method is generally employed.

When the electricity-heat energy converters
are used as ink discharge means, they can be easily
manufactured and allows for the high density, and
thus the high resolution, but has the;d}fficulty in
controlling the amount of.pressﬁr;-change, so that
the diameter of recording dot can not be reéadily
modulated. Hence, the dot density contrél method is
mainly,eméloyed for the half-tone recording with the

ink jet recording method.

>



that the occurrence of connection streaks of the 15 r{ CE%AE&TJSHEEF

relieved. Fig. 13 is a diagram show ng an

formati on process wherein an ink jet unit for di sc ging the in
single density is nounted. By the first scian anfd NOW b6 the
recording 20 i n black, cyan, magenta and yellow is pgrfjormed to
conplete the image at the (N+1)th |ine. Then, by the seconda stat
recording and the LF, and the third scan recording—and the LF, the

| mages at the (NFD)th line
Typical of the binarization method for the

half-tone representation for use with this dot
density control method is an organizational dither
method, but this method has a problem that the number
5 of gradations is limited by the matrix size. That
is, to increase the number of gradations requires to
increase the matrix size, but there is a problem that
if the matrix size is increased, one pixel of
recording image which is constituted of one matrix is
10 larger, thereby resulting in lower resolution. Also
another typical binarization method is a conditioned
decision type dither method such as an error
diffusion method. This is a method in which the
threshold is changed in consideration of peripheral
15 pixels around the input pixel, whereas the above-
mentioned organizational dither method is an
independent decision type dither method in which the
binarization is made using a threshold value
irrespective of the input pixel. The conditioned
20 decision type dither method represented by this error
diffusion method has the advantage that there is good
compatibility between gradation and resolution, and
that Qhen the original image is a printed image,
there are quite less moire patterns produced in the
25 recorded image, whereas it has the drawback that the
graininess becomes conspicuous in the light part of

image, degrading the evaluation of image quality.



and at the (N+1)th line are conpleted. The anount of

scan recording is 128 dots w de, wher eby t he
recorded by one time of the scan recording.
- 27 -
- 4 -
1

10

15

20

25

This problem was remarkable particularly in the
recording apparatus having low recording density.

To make the above graininess inconspicuous,
a recording method has been proposed in which two
recording heads for dischafging the inks which are
thin and thick in the dye concentration respectively
are provided for the recording. With this methecd,
the portion from the light part of image to the half-
tone part has recording dots formed by the thin ink
in the dye concentration, while the portion from the
half-tone part to the dark part has recording dots
formed by the thick ink. The dots formed by the thin
ink in the dye concentration are light in the image
density, while the dots by the dark.ink in the dye
concentration is dark in the image density.

Fig. 23 is a constitutional view showing the
essence of a conventional color ink jet recording
apparatus of the serial print type employing the
dark/light ink.

Kk is a recordiﬁg head for discharging a
color ink of dark black, Ku is a recording head for
discharging a color ink of light black, Ck is a
recording head for discharging a color ink of dark
cyan, Cu is a recording head for discharging a color
ink of light cyah, Mk is a recording head for
discharging a color ink of dark magenta, Mu is a

recording head for discharging a color ink of light



1 Figs. 14A and 14B are expl anation views of - ;
transmtting degignated I nformati on o? an I nk jet gﬁELAglsﬁmgqs ET
apparatus main, shown partially in cross section. | § 1
is a carriage, 140 is a switch provided on the cafriage8 NGy 1g9ad p2
82 is a support for the ink jet-uBit. Wien the ink jet unit is
nmount ed on the carriage, the nunber of swtches which are turmed

on is determ ned by the nunber of signal pins 10 prolided on the suppdrt

62, 82 of tbe
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%gée.%g,ugktis a recording head for discharging a
color ink of dark yellow, and Yu is a recording head
for discharging a color ink of light yellow. Each of
the recording heads is installed a predetermined
distance apart on a carriage 241.

The ink is supplied to each recording head
from an ink cartridge 248 corresponding to respective
color. Also, the control signal to recording head is
provided via a flexible cable 249.

A recording medium composed of paper or
plastic thin plate is passed by a conveying roller
(not shown) and carried therewith by paper exhausting
rollers 242 to be fed in a direction of the arrow by
the driving of a conveying motor not shown.

Carriage 241 is guided and supported by means
of a guide shaft 243, and an encoder not shown.

Carriage 241 is caused to reciprocate along
the guide shaft 243 by the driving of a carriage
motor 245 via a drive belt 244.

The inside of ah ink discharge orifice of the
recording'head or a ligquid channel through which the
ink flows is provided with a heat generating element
(electricity-heat energy converter) for generating
the heat energy for use in discharging the ink.

In accordance with the read timing of
encoder, the above-mentioned heat generating elements

are driven on the basis of a recording signal to



Fig. 14A shows the state where an ink jet unit fg
I nk of single density is nmounted, with all the sy

on. In

jet unit for discharging the ink of single ~ densi!
dark/1light distribution table of Eig. 3Ais sele¢ : :
recordi ng t hrough the image formation process asjdescribed T

Fig. 13 is performed. 20

unit
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this case, the apparatus nmain is inforned 1

E%lgsﬂhka

Fig. 14B is a viewherein anMLnkj(#

discharge ink droplets onto the recording medium in
the order of dark black, light black, dark cyan,
light cyan, dark magenta, light magenta, dark yellow,
and light yellow, thereby forming an image.

At a home position of carriage selected out
of the recording area, a recovery unit 246 having a
cap portion 247 is disposed to effect the recovery of
ink discharge performance and maintain the stability
of ink discharge.

In the case of a so-called pictorial image
in which the output image is represented in
gradation, the reproduction of image with reduced
graininess can be effected by making the effective
use of the dark/light ink.

On the other hand, it is often ptreferred to
perform the recording only by the use of dark ink,
in the case of an image not requiring any gradation
representation such as a document, graphics or -
listing which is composgd of characters and line
drawing, or an image already expanded in binary form
by the computer.

For the purposes of achieving the compactness
and the low price of the apparatus, and performing
the recording by using the dark/light ink, a method
is provided in which a recording head is used having
a piurality of discharge orifice arrays for

discharging different inks onto the same discharge



capabl e of discharging a plurality of inks of di S
nmounted, with only one switch turned on. The apcar.

i nformed that the ink jet unit capable of discha 25
different densities is nounted, and a dark/li ght e
of Fig. 3B is selected, whereby -the-recordi ng tfhrigugh

formati on process as

C rmmy

1l orifice formation face of the same recording head.
In this case, there is a problem tﬁat though the
apparatus is smaller, the array of discharge orifices
is divided corresponding to used ink color and the

5 number of discharge orifices for each ink color is
reduced, whereby the recording width per scan is
narrower and the recording speed is decreased.
Accordingly, the apparatus with its principal usage
found only on the recording by the use of such

10 dark/light ink is unsuitable for the output of

document, graphic and listing image.

SUMMARY OF THE INVENTION

An object of the present invention is to
15  resolve the aforementioned problems, and. provide a
compact ink jet recording apparatus and an ink jet
recording method which is capable of producing an
image excellent in gradation and resolution with
reduced graininess, and producing the image for
20 document, graphic and listing at high speed and good
gquality, as well as recorded products obtained by
carrying out said ink jet recording method.
To accomplish the above object, the present
invention provides an ink jet recording apparatus
23  which can perform the recording by discharging the
ink onto the recording medium in accordance with the

recording data, characterized by comprising a



- 28 - described in Fig. 12 is perforned.
enbodi ment as above descri bed has been configured to forpvi de~1g SHEET
signal pin on the support of the ink jet unit as desifg at?g

information 5 generating nmeans for changing the recordi hgfcon NV 1996
I n accordance with the ink jet unit mouated therein,

1  mounting portion for exchangeably mounting either
first recording means for discharging a single kind
of ink or second recording means capable of
discharging a plurality of kinds of inks,

5 discriminating means for discriminating whether
recording means to be mounted on said mounting
portion is said first recording means or said second
recording means, and recording control changing means
for changing the recording control in accordance with

10 said discriminating means.

Also, the present invention provides an ink
jet recording apparatus which can perform the
recording by discharging the ink onto the recording
medium in accordance with the recording data,

15 characterized by comprising a mounting portion for
exchangeably mounting either first recording means
for discharging a single kind of ink or second
recording means capable of discharging a plurality of
Xinds of inks, information generating means for

20 generating information és to whether recording means
to be mounted on said mounting portion is said first
recording means or said second recording means, and
recording control changing means for changing the
recording control in accordance with the information

25 éf said information generating means.

Also, the present invention provides an ink

jet recording method which can perform the recording



when the ink jet unit for discharging the ink of

the ink jet unit capable of di scharging the inks ACE T
densities is 10 nount ed. Wth this eni fgon
can be passed to the recordi ng apparatus main by he
nunber of signal pins provided on the 4nk jet uni m1th
t he designated content of the 15 recordi ng control, y

appropriate dark/1ight distribution table can befsel ected and the‘
recordi ng ) o
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by discharging the ink oﬂto the recofding medium in
accordance with the recording data, by using
recording means mounted on a mounting portion for
exchangeably mounting either first recording means
for discharging a single kind of ink or second
recording means capable of discharging a plurality of
kinds of inks, characterized by including a
discrimination step of discriminating whether
recording means to be mounted on said mounting
portion is said first recording means or said second
recording means, and a recording control changing
step of changing the recording control in accordance
with said discrimination step.

Also, the present invention provides an ink
jet recording method which can perform the recording
by discharging the ink onto the recording medium in
accordance with the recording data, by using
recording means mounted on a mounting portion for
exchangeably mounting either first recording means
for discharging a singlé kind of ink or second
-recording means capable of discharging a plurality of
kinds of inks, characterized by including an
information generation step of generating information
as to whether recording means to be mounted on said
mounting portion is said first recording means or
said second recording means, and a recording control

changing step of changing the recording control in



control nethod can be set sinply by nounting the ink jet unit on the
carri age. Note that the designated informitre
generating nmeans is not limted to that as shown in
but a host conputer connecting to t he recording S
switch for the host conputer or the recording apcarat an oper at ifon
key on the operation panel, or rf'en’é)r)r means provijdg gﬁ N%ﬁ%th
recordi ng apparatus nay be wused. Another confi gr at

possi bl e wherein nenory neans -

.1 accordance with the information of said informatidd = ~—

generation step.

BRIEF DESCRIPTION OF THE DRAWINGS

S Fig. 1 is a block diagram showing the
configuration of a color ink jet recording apparatus
in accordance with an embodiment of the present -
invention.

Fig. 2 is a diagram exemplifying an image

10 signal processing circuit in the color ink jet
recording apparatus in accordance with the embodiment
of the present invention.

Figs. 3A and 3B are explanation views of a
dark/light distribution table.

15 Fig. 4 is a flowchart for selecting the
dark/light distribution table.

Fig. 5 is a perspective view showing the
essence of the color ink jet recording apparatus of
the present invention.

20 Fig. 6 is a consfitutional view of an ink jet
unit capable of discharging the dark/light ink.

Fig. 7 is a constitutional view of a grooved
top for a head unit capable of discharging the
dark/light ink.

25 Fig. 8 is a constitutional view of an ink jet
unit for discharging the ink of single density.

Fig. 9 is a constitutional view of a grooved



I's provided on the ink jet unit, and the information

- 29 - within menory is read by the apparatus '
! L P gL RACEMENT. SHEET

Wth this enbodi nent, the recorded natter of im
in gradation and

s 18 NOV 199
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L  top for a head unit for discharging the ink of single
density.

Fig. 10 is a view of the ink discharge
orifice array for the ink jet unit capable of

3 discharging the dark/light ink, as locked from the
side of the recording medium.

Fig. 11 is a view of the ink discharging.
orifice array for the ink jet unit foer discharging
the ink of single density, as looked from the side of

10  the recording medium.

Fig. 12 is a diagram showing an image
formation process where the ink jet unit capable of
discharging the dark/light ink is mounted.

Fig. 13 is a diagram showing an image

15  formation process where the ink jet unit for
discharging the ink of single density is mounted.

Figs. 14A and 14B are explanation views of
means for passing designated information of ink jet
unit to the apparatus main.

20 Fig. 15 is a view showing the constitution of
an integral ink jet cartridge capable of discharging
the dark/light ink in accordance with another
embodiment of the present invention.

Fig. 16 is a view showing how the integral

25 ink jet cartridge as shown in Fig. 15 is mounted on
the carriage.

Fig. 17 is a view showing an integral ink jet



resol ution and has reduced graininess can be 5 obt ai ned. (Second
enbodi nent)

i nvention wll

The second enbodi ment of th
be now descri bed. Fig 1 E&EQH‘SHEET

construction of an integral 10 ink jet cartridge grein ink jet
154 capabl e
yel | ow, nmagenta, cyan and black are integrally agsenbled into

150.
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of discharging the darl |4 ght ink flor] f @ NOQl19ss

Inift s
f
franme

cartridge for discharging the ink of single density.

Fig. 18 is a view showing how the integral
ink jet cartridge as shown in Fig. 17 is mounted on
the carriage.

Fig. 19 is a view showing how an integral ink
jet cartridge capable of discharging the inks of two
densities in accordance with another embodiment of
the present invention is mounted on the carriage.

Fig. 20 is a view showing the state of the
integral ink jet cartridge as shown in Fig. 10 where
all the ink cartridges are mounted on the carriage.

Fig. 21 is a view of the ink discharge
orifice arrays in the integral ink jet cartridge as
shown in Fig. 19, as looked from the side of
recording medium.

Fig. 22 is a view exemplifying an image
formation process using the integral ink jet
cartridge as shown in Fig. 19.

Fig. 23 is a pgrspective view showing the
essence of a conventional color ink jet recording
apparatus. using the dark/light ink.

Fig. 24 is a block diagram showing a
schematic configuration where a recording apparatus
of the present invention is applied to an information
processing'appératus.

Figs. 25 and 26 are external views of the

information processing apparatus.



Fig. 17 shows the construction of an integral 15 I o[t I.
wherein ink jet units, 174 for di scharging the i ﬁE ﬁEEmlegﬁgﬁ

for four colors

of yellow, magenta, cyan and bljagk are integra

assenbled into a frane 170. The integral |i nkgjpy 4g9st I

as shown in

Figs. 15 and 17 have_cggnon parts gnd constitution

t hough partially different, and will be described Togetrher:

The constitution of the ink jet unit 154, 174
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments of an ink jet
recording apparatus of the present invention will be
described below in detail with reference to the
drawings.

[First embodiment]
(Configuration of recording apparatus)

Fig. 1 is a block diagram showing the
configuration of a color ink jet recording apparatus
in accordance with this embodiment.

In the figure, 1 is an image input unit for
optically reading an original image by a CCD, or
inputting an image luminance signal (RGB) from a host
computer or a video equipment, and 2 is an operation
unit having a variety of keys for setting wvarious
parameters and instructing the print start. 3 is a
CPU for controlling the whole of fhis recording
apparatus in accordance with various programs stored
in a ROM, this CPU constituting discriminating means
and image formation conéition setting means in the
present invention. 4 is a ROM for storing programs
for operating this recording apparatus in accordance
with a control program error processing program, and
image formation conditions. In this ROM, 4a is an
input/outpﬁt‘gamma'convérsidn”table'ﬁb'be‘réfefred to
in the processing of an input/output gamma conversion

circuit, 4b is a masking coefficient to be referred



has been described in detail in the previous 25 ¢ %‘WQS =t be

no | onger descri bed. Four ink jet unit Wn in
Fi gs. 15 and 17 are nounted a predeterm ned interval apart
-30- 18 NOV 1995
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1 to in the processing of a color correction (masking)
circuit, 4¢ is a black formation and UCR table to be
referred to in the processing of a black formation
and UCR circuit, 44 is a dark/light distribution

S table to be referred to in the processing of a
dark/light distribution circuit, 4e is a program
group in which various programs for performing the
above-described processings are stored. The
processing in each circuit will be described later in

10 detail. 5 is a RAM useful for the work area for
various programs in the ROM and the temporary save
area at the error handling. 6 is an image signal
processing unit as will be described later and 7 is a
printer unit for forming the dot image based on the

15 image signal processed by the image signal processing
unit at the recording. 8 is a bus line for
transmitting an address signal, data and a control
signal withiq the apparatus. 9 is designated
information generating means for any one of a host

20  computer connecting to the recording apparatus, a dip
switch provided on the recording apparatus, an
operation panel for the recording apparatus, memory
means provided on the recording apparatus, and ink
discharging means or an ink car;ridge.mounted.on the

25" fecording apparatus, ‘and 10 is a détection unit for
detecting the type of ink jet unit. The designated

information from the designated information



1 within the frame 150, 170, and fixed with the HrEYg | A g '
direction of nozzle array adjusted. 151, 171 i SREE E&{Eﬂa
152, 172 is a connector for connecting pads prpv| ded on the wiijri
board 60, 80 for the four ink jet units 154, 174 with 1 8 NONeweppdr 3
main to provide an electrical signal. _ ;5 _The wirihgj board 60, 80 jan
connector 152, 172 are connected through electyo ; T
respectively. 10 Fig. 16 shows how an integral ink jet

1
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generating means 9 is designated command information
from the host computer, dip switch information from
the dip switch, panel information from the operation
panel, memory information from the memory means, or

a designated signal from the ink discharging means or
ink cartridge.

(Image signal processing unit)

An image signal processing unit will be now
described.

Fig. 2 shows an example of an image signal
processing circuit in a color ink jet recording
apparatus in this embodiment.

Red image luminance signal R, green image
luminance signal G, and blue image luminance signal B
are converted into a cyan image density' signal 21C, a
magenta image density signal 21M and a yellow image
density signal 21Y in an input gamma correction
circuit 1.

Further, after_the color processing in a
color correction (masking) circuit 12 and a black
formation.and UCR {Under Color Removal) circuit 13,
they are converted into the new image density signals
23C, 2§M, 23Y and 23K of cyan, magenta, yellow and

black. Then, they are converted into image density

“signals 24C, 24M, 24Y and 24K of cyan, magenta,

yellow and black by undergoing gamma correction in an

output gamma correction circuit 14.

a

nd

ilng 5

t us
d the



cartridge 152 capable of discharging the inks of digaﬁreqig?gﬁGL%Le _
I's nounted on the carriage 51. Fig. 18 show hA ENWéﬁE%

cartridge 172 for discharging the ink of si
is mounted on the carriage 51. An ink tank

ink jet

t he i nks of

| ower chanbers by a partition 161, an dbde ( .
light ink and a | ower chanber filled 20 wth the dark
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different densities ispartitioned intg
r chanber

Figs. 3A and 3B are diagrams for exemplifying
a dark/light distribution table to be used in a
dark/light distribution circuit 15 in accordance with
a designated signal. A conversion table of Fig. 3A
is selected when the monochrome ink is only used,
while that of Fig. 3B is used when the inks of two
different densities are used for the conversion into
a dark/light signal in the dark/light distribution
circuit 15.

This table has set the image density signal
value and the optical reflection density value of
image recorded so as to exhibit the proportional
linear relation.

A table is selected by the dark/light
distribution circuit 15 in accordance with designated
information from the designated information
generating means 17 which is issued by a designated
signal. When the dark/light distribution table. 15a
of Fig. 3A is selected by the dark/light distribution
circuit 15, the density signals of cyan, magenta,
yellow and black are directly output without
distribution into dark and light. When the
dark/light distribution table 15b of Fig. 3B is
selected, they are converted into the .image density
signals 25Ck, 25Mk, 25Yk and 25Kk of dark cyan, dark
magenta, dark yellow and dark black which are at

higher dye density, and the image density signals




An ink tank 180 for storing the ink of single deg N
partition for serving to receive di fferent inks. REREAGENH%M1SHEET
cartridge 152, 172 and four ink tanks 160, 180 ¢f Jyel[Tow, nage

cyan 25 and bl ack are connected together on the cafria @% a
the ink is supplied fromthe ink tank -160; 180 to cor? poﬁgpng
di scharge orifice array.

1 25Cu, 25Mu, 25Yu and 25Ku of light cyan, light
magenta, light yellow and light black which are at
lower dye density.

Each image density signal cutput from the

5> dark/light distribution circuit is binarized by a
binarization circuit 16, and a corresponding color
ink is discharged in accordance with a signal value
from each ink jet unit to effect the formation of
image. Binarization circuit 16 is a common circuit,

10 irrespective of whether the recording uses the inks
of two different densities or the ink of single
density.

Fig. 4 is a flowchart when the dark/light
distribution table is selected in this embodiment.

15 At step S41, the sort of ink jet unit is
detected by a detection unit, and at step S42,
designated information in accordance with a detected
result is generated. Next, if the dark/light ink is
determined to be dischargeable based on this

20  gesignated information at step S43, a distribution

table B, or a table of Fig. 3B is selected and set
in the dark/light distribution circuit 15 at step

S44, while if the dark/light ink is determined to be

undischargeable at step 843, a dark/light

25 - distribution-'tableé A “of ‘a’tablé of Fig. 3A is
selected and set at step S45.

Because the dark/light distribution table is
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conductive sea
for discharging
electrically 5

cartridge 152 capabl e of discharging the l8nks of

as indicated by
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As shown in Fig. 18, an electri I
183 is pasted on the integral ink jet RE@LAC
the ink of single density. On the} ot her hand,
conductive seal is pasted on the infegrdl8Noy 1994

163 in Fig. 16.

sttt v wstn. s - o

set prior to recording the image, each processing of
input gamma correction, color correction (masking),
black formation and UCR, dark/light distribution, and
binarization is performed in accordance with the
dark/light distribution table set at step S44 or step
S45, to complete the recording.

(Printer unit)

Fig. 5 is a perspective view.showing the
essence of a color ink jet recording apparatus in
this embodiment.

In Fig. 5, this apparatus is constituted to
effect the image recording using the dark/light ink.
An ink jet unit 50K has integrally a

discharge orifice array for discharging the dark
black ink and a discharge orifice array. for
discharging the light black ink. Also, an ink jet
unit 50C has integrally a discharge orifice array for
discharging the dark cyan ink and a discharge orifice
array for discharging the light cyan ink. Also, 50M
is an ink jet unit for ﬁagenta ink having integrally
a discharge orifice array for discharging the dark
magenta ink and a discharge orifice array for
discharging the light magenta ink, and 50Y is an ink

jet unit for yellow ink having integrally a discharge

‘orifice-array for ‘discharging ‘the "dark yellow *ink-and

a discharge orifice array for discharging the light

yellow ink. Each of the ink jet units is installed

di f f erent denqi tfi es,

e ———



The recording apparatus main body in this enbodi Aﬁ%@ﬁﬂﬁiSHEET
el ectrode contacts at the 10 positions correspondin 0TI 3
conductive seal by nounting the integral ink jet arHQj@ﬁSﬂh er gt ¢
When any el ectrically conductive seal exists on fa jporti on"i cate
by 183 as shown in Fig. 18, 15 two etetiroede contagts- he
mai n body as above described are placed in condgction, the

apparatus main is infornmed that the integral ink jet — e e

1 a predetermined distance apart on the carriége 51.

A corresponding color ink is supplied from an
ink cartridge 58 to a corresponding nozzle array for
each ink jet unit 50. Each ink cartridge 58 is

3 divided internally into two sections by a partition,
two sections containing the dark (thick) ink and the
light (thin) ink, respectively.

The ink jet unit 50 and the ?nk jet cartridge
58 can be exchanged by an ink jet unit corresponding

10 to the ink of single density and an ink cartridge, as
required.

The control signal to the ink jet unit 50 is
sent via a flexible cable 59.

The recording medium composeﬁ of a paper or

15  plastic thin plate is passed by a conveying roller
(not shown) and carried by paper exhausting rollers
52 to be fed in a direction of the arrow by the
driving of a conveying motor, not shown.

Carraige 51 is supported to be guided by

20 means of a guide shaft 53, and an encoder not shown.

The carriage 51 is caused to reciprocate
along the guide shaft 53 by the driving of a carriage
motor 55 via a drive belt 54.

The inside (liquid channel) of an ink

25 -diécharge-orifice of-each ink-je£-ﬁnit"SO is provided
with a heat generating element (electricity-heat

energy converter) for generating the heat energy for




cartridge for discharging the ink of single density I's mounted, and a

dark/light distribution table of 20 Fig. 3Ais sel fh—whereby _the
CEMENT SHERY | 13

recordi ng through the image formati on process a

S perfornmed. Al so, when no electrically conducfiye Sear—£X| sts
on a portion indicated by 163 as shown in Fig. 16] t pondj ng
el ectrodes provided on the 25 nain'b&ﬁ&'are not infc ndﬁgpgﬁéﬁﬁgh
apparatus nain is informed that the integral in '

capabl e of discharging the dark/light ink is nounted,

= use in discharging the ink.

In accordance with the read timing of
encoder, the above-mentioned heat generating elements
are driven on the basis of a recording signal to

5 discharge ink droplets onto the recording medium in
the order of dark and light black, dark and light
cyan, dark and light magenta, and dark and light-
yellow, thereby forming an image.

At a home position of carriage selected out

10 of the recording area, a recovery unit 56 having a
cap portion 57 is disposed to maintain the stability
of ink discharge.

Each of ink jet units and ink cartridges is
exchangeable as required.

15 {Ink jet unit)

Fig. 6 is an explanation view for the
constitution of an ink jet unit capable of
discharging a plurality of inks of different
densities for use in this embodiment, and Fig. 8 is

20 an explanation view for the constitution of an ink
jet unit for discharging the ink of single density
for use in this embodiment.

Both ink jet units have common parts and
constitution, though partially différent, and will be

25 described together. )

One end of a wiring board 60, 80 is

interconnected to the wiring part of a heater board



- 32 - | and a dark/light distribution table of Fi ' —.
sel ected, whereby the recordi ng through the inmage EAQ%@H%”bSHEE? as
depicted in Fig. 12 is

18 NOV 1994
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3 61, 81, and further at the other end of the wiring
board 60, 80 there are provided a plurality of pads
corresponding to electricity-heat energy converters
for accepting an electrical signal from the main
S device. Thereby, an electrical signal from the main
device is supplied to respective electricity-heat
energy converter.
A metallic support 62, 82 for supporting the
back side of the wiring board 60, 80 in a plane
10 serves as a bottom plate of the ink jet unit. A
presser spring 63, 83 has a portion bent into a
substantial U-character shape in cross section to
apply a pressing force resiliently and linearly on
the area in the neighborhood of the ink discharge
15 orifices for a grooved top 64, 84, a hook claw
through the use of a relief hole provided on the base
plate, and a pair of back legs for receiving a force
applied on the spring in the base plate.
By virtue of this spring force, the wiring
20 board 60, 80 and the grooved top 64, 84 are placed
into close contact under pressure. Also, the
attachment of the wiring board 60, 80 to the support
can be bonded by an adhesive.
In the ink jet unit capable of discharging
25 the dark/light ink in this embodiment, two ink supply
tubes 65, 66 for supplying the ink are provided

corresponding to the dark ink and the light ink.



performed. 5 Wth this enbodi ment, by pl REPEAJ
correspondi ng contacts on the side of the recording

body i n conduction or non-conduction dependi ngj o
electrically conductive seal of the integral ihk|jek8 N8vtgogg
exi sts, information can be transferred-tz the e '
body, an appropriate dark/light distribution tfable can be Serectied,
and the recording control nethod can be set simpty—by— .. |
1 On the other hand, in the case of an ink jet unit

corresponding to the ink of single density, only one
ink supply tube~ 85 is provided.

At the other end of the ink supply tube 65,

5 85, a filter 66, 86 is provided to prevent impurities
from entering the head.

An ink supply member 67, 87 is made by
molding and the grooved top has also, formed with a
flow passageway for conducting the ink into eéch ink

10 supply opening. The fixture of the ink supply member
67, 87 to the support 62, 82 can be simply performed
by passing two_pins (not shown) on the back side of
the ink supply member 67, 87 into and out of holes
68, 88 provided in the support 62, 82 and heat

15 welding them.

In this case, the interval between an orifice
plate portion 680, 880 and a chip tank 67, 87 is
formed evenly. A sealing agent is filled through a
sealing agent filler hqle provided above the ink

20 supply member 127 to seal the wire bonding as well as
the gap between an orifice plate 680, 880 and a chip
tank 67, 87, further passing through a groove 69, 89
provided on the support 62, 82 to completely seal the
gap between the orifice plate portion 680, 880 and

25 the front end of support 62, 82.

Fig. 7 is a pérspective view of a groove top

64 capable of discharging the dark/light ink for use



nmounting the recording head on the carriage. 15 ’REPLACEMIBNFSHEET
enbodi nent, the recorded natter of I mage whi ch{i § excetrtent—t+#r
gradation and resol ution and has reduced grainifng¢ss gﬁagpgwobt i ped.
(Third enbodi nent) A third enbodi nent of th“e S I hveention
20 will be now descri bed. - brg- 19 shopwsthew-an-integriall i nk
] et cartridge 152 is nounted on a carriage 51, wherein I nk | et
units capabl e of discharging two different e —

L in this embodiment, as looked from the side of heater

board 61. In this unit, two ligquid chambers are
provided for the dark ink and the light ink, each
liguid chamber being divided by a partition 70. Each

5 liguid chamber is provided with supply openings 7la,
71b for supplying the ink.

A groove 72 is provided on the pressing .
contact plane of the partition 70 for partitioning
this 1iquid chamber with the.heater board 61. This

10 groove communicates to the outer peripheral portion
of the grooved top 64. After the grooved top 62 is
forced into close contact with the heater board, the
outer peripheral portion is sealed by a sealing
agent, as previously described. In doing so, the

15 sealing agent percolates into the groove to fill the
gap between the grooved top and the heater board. By
this technical process, the liquid chamber can be
completely separated. The structure of this groove
is different with the gaterial of sealing agent, and

20 is necessary to have a corresponding shape.

In this way, by dividing the liquid chamber
into plural sections, the ink which is different for
each discharge orifice array can be supplied by one
ink jet unit.

25 Fig. 9 is a perspective view of a grooved top
84 of a head unit for discharging thé ink of single

density for use in this embodiment, as looked from



I nks through correspondi ng arrays of discharge }F - CE“ERT ﬂlﬁﬂ

chanber divided into two sections are integi
ink jet units and the integral ink jet

b

10

15

20

25

qui d
S

49—
o

b

18 NOV 1996

- 24 -

-

the side 6f heater becard 81. The.liQUid chaﬁber
provided in this unit is a liquid chamber 90
dedicated for the ink of single density. The liqﬁid
chamber 90 is provided with a supply opening 91 for
supplying the ink.

After the grooved top 84 is forced into close
contact with the heater board, the outer peripheral
portion is sealed by the same sealing agent as
described in connection with Fig. 7.

Fig. 10 is a view of ink discharge orifice
arrays of an ink jet unit capable of discharging the
dark/light ink, as looked from the side of the
recording medium.

There are provided an ink jet unit 100 for
discharging the black ink, an ink unit 101 for
discharging the cyan color ink, an ink jet unit 102
for discharging the magenta color ink, and an ink jet
unit 103 for discharging the yellow color ink. -

Also, 100Ku, 101lCu, 102Mu and 103Yu are
discharge orifice arra&s for discharging the light
ink, and 100Kk, 101Ck, 102Mk and 103Yk are discharge
orifice arrays for discharging the dark ink.

Each discharge orifice array corresponding
to each dark/light ink has 64 discharge orificgs at a
pitch of 360 dots per inch (360 dpi), wherein there
is a blank of 8 dots between each color array by

virtue of the partition of liquid chamber.



1. cartridge 152 are identical to the ink jet unit —capable
di scharging the inks of different densities REPLAMEMTGSHEEE
cartridge thereof as described in the previ puf enpodrments-

respectively.

arrays for an integral ink jet cartrldgeniﬁpable Of
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Fig. 11 is a view of ink discharge orifice
arrays wherein an ink jet unit for discharging the
ink of single density is arranged for each color, as
looked from the side of the recording medium.

There are provided an ink jet unit 110 for
discharging the black ink, an ink jet unit 111 for

discharging the cyan color ink, an ink jet unit 112

rjgijng two
t~ t hr ough—ee++espondidg jarrays

for discharging the magenta color ink, and an ink jet

unit 113 for discharging the yellow color ink.

Each ink jet unit has discharge orifices
arranged at a pitch of 360 dots per inch (360 dpi),
with 128 discharge orifices provided for each one of
head units.

Fig. 12 is a view showing an image formation
process wherein an ink jet unit capablé of
discharging the dark/light ink is mounted.

In the explanation of this figure, the image
formation process will be described, supposing that
no blank is provided bgtween each color.

Noting the (N+1l)th line, the recording in
dark black, dark cyan, dark magenta and dark yellow
and the conveying operation (line feed, hereinafter
abbreviated as LF) of the recording medium by a

predetermined amount is performed at the first scan

‘line, and the recording in light black, light cyan,

light magenta and light yellow and the LF is

performed at the second scan line, whereby such two



medi um There are provided an ink j :
di scharging the yellow color ink, an ink jet unitqﬂﬂwﬂuﬁgﬁﬁﬁjngﬁghT

di scharging the nagenta color ink, an ink 15 jjet] unit 210C f of

di scharging the cyan col or ink, and an ink{jgt GBINOVIGK f Or

di schargi ng the black col or I nk. 2 Each ink je{ unit 210
has a first discharge orifice array 8nd a decond dischar ofifice
array, 20 each array capabl e of discharging dhﬁffﬂrpnf l.nk.

b scan recordings can complete an image. The amount of
LF after each scan recording is 64 dots wide, and
the image 64 dots wide is recorded by the second scan
recording.

) The recording in all colors which is not
completed by one time of the scan recording will
result in less degradation in image gquality due to
blur and thus produces an excellent :.image. Further,
in the actual ink jet unit, owing to a blank provided

10 between each color, the connecting position of the
recording scan for each color is not coincide for
each color, as depicted in this figure, and located
at a different position, so that there is the effect
that the occurrence of connection streaks of the

15 recording scan is relieved.

Fig. 13 is a diagram showing an image
formation process wherein an ink jet unit for
discharging the ink of single density is mounted.

By the first scan and the LF, the recording

20 in black, cyan, magenta and yellow is performed to
complete the image at the (N+1l)th line. Then, by the
second scan recording and the LF, and the third scan
recording and the LF, the images at the (N+1l)th line
and at the (N+1l)th line are completed. The amount of

25 LF after each scan recordiﬁg is 128 dots wide,
whereby the image 128 dots wide is recorded by one

time of the scan recording.



Each di scharge orifice array has arranged discharge orifices at a
density of 360 dots per inch (360dpi ). TrREpLA EME g”: orifice
array and the second di scharge orifice afr gy—a e—bd—dk :E ge 25
orifices usable for the recording, respectively,pth no pl pnk in a
direction of discharge orifice array _ 57 Pro i fled! BN bc arge
orifice arrays usable for
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1- Figs. 14A and 14B are explanation views of
means for transmitting designated information of an
ink jet unit to the apparatus main, shown partially
in cross section. |

5 141 is a carriage, 140 is a switch provided
on the carriage 141, and 62, 82 is a support for the -
ink jet unit. When the ink jet unit is mounted on
the carriage, the number of switches:which are turned
on is determined by the number of signal pins

10 provided on the support 62, 82 of the ink jet unit.

Fig. 14A shows the state where an ink jet
unit for discharging the ink of.single density is
mounted, with all the switches 140 turned on. In
this case, the apparatus main is informed that the

15 ink jet unit for discharging the ink of single
density is mounted, and a dark/light distribution
table of Fig. 3A is selected, whereby the recording
through the image formation process as described in
Fig. 13 is performed.

20 Fig. 14B is a view wherein an ink jét unit
capable of discharging a plurality of inks of
different densities is mounted, with only one switch
turned on. The apparatus main is informed that the
ink jet unit capable of discharging the inks of

25  different densities is mounted, and a'dark/liéht
distribution table of Fig. 3B is selected, whereby

the recording through the image formation process as



1 the recording, as previously described. That if Hde—~et unit
for discharging the ink of single density hav %&&mﬂﬂgE
orifices may be constructed in such a way th di scharge trmjng 5

correction is made by the anmount of deviation in a 18WWDV1?§?”
direction between the first discharge _ ,5 _orificqg grray and the ge¢ond
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degcribed in Fig. 12 ié performed.

This embodiment as above described has been
configured to provide the signal pin on the support
of the ink jet unit as designated information
generating means for changing the recording control
in accordance with the ink jet unit mounted therein,
when the ink jet unit for discharging the ink of .
single density or the ink jet unit capable of
discharging the'inks of different densities is
mounted.

With this embodiment, information can be
passed to the recording apparatus main by changing
the number of signal pins provided on the ink jet
unit in accordance with the designated content of the
recording control, whereby an appropriate dark/light
distribution table can be selected and the recording
control method can be set simply by mounting the ink
jet unit on the carriage.

Note that the Qesignated information
generafing means is not limited to that as shown in
this embodiment, but a host computer connecting to
the recording apparatus, a dip switch for the host
computer or the recording apparatus, an operation key
on the operation panel, or memory means provided on
'tﬁe'fédéfding'appétéfdéLﬁéﬁ be used.  Another
configuration is also possible wherein memory means

is provided on the ink jet unit, and the information



and the sane ink is supplied and di scharged to and
di scharge orifice array and the second 10 di scharg¢

In Fig. 19, an ink tank 190 is partitioned intoft
chanbers by a partition 191, wherein the upper

contain different inks. 15 - 29 -And an

and four ink tanks 190 of yell ow, nmagenta, cyan and bl ac

connected together on a carriage 51, the ink being ——
L within memory is read by the appafatus main.

With this embodiment, the recorded matter
of image which is excellent in gradation and
resolution and has reduced graininess can be

) obtained.
{Second embodiment)

The second embodiment of the present
invention will be now described.

Fig. 15 shows the construction of an integfal

10 ink jet cartridge wherein ink jet units 154 capable
of discharging the dark/light ink for four colors of
vellow, magenta, cyan and black are integrally
assembled into a frame 150.

Fig. 17 shows the construction of an integral

15 ink jet cartridge wherein ink jet units, 174 for
discharging the ink of single density for four colors
of yellow, magenta, cyan and black are integrally
assembled into a frame 170.

The infegral ink jet cartridges as shown in

20 Figs. 15 and 17 have'coﬁmon parts and constitution,
though partially different, and will be described
together.

The constitution of the ink jet unit 154, 174
has been described in detail in the previous

25 “embodiment, and will ‘be ‘no 1ongér described

Four ink jet units 154, 174 as shown in Figs.

15 and 17 are mounted a predetermined interval apart



supplied fromthe ink tank 190 to a correspondi ng ink H, >
orifice array. 20 192a, 192b is a marking ijn hd EET

i nformati on of ink tank. In this enbodi i hg
192a is bl ack and 192b is white, an dark/light {nk 18NOV 1994
corresponding ink tank is indicated containing the 2 l'ight ink infthe
upper chanber and the dark ink in -t 3@ Fower chaprber wth tte— |
partition within the ink tank, as shown in Fig. 19..Qn the other '
hand, when _ : B

x within the frame 150, 170, and fixed with the
registration in a direction of nozzle array adjusted.
151, 171 is a frame cover, and 152, 172 is a
connector for connecting pads provided on the wiring
5 board 60, 80 for the four ink jet units 154, 174 with
the apparatus main to provide an electrical signal.
The wiring board 60, 80 and the connector 152, 172
are connected through electrodes 153, 173,
respectiveiy:.- |
10 Fig. 16 shows how an integral ink jet
cartridge 152 capable of discharging the inks of
different densities is mounted on the carriage S1.
Fig. 18 shows how an integral ink jet
cartridge 172 for discharging the ink of single
15 density is mounted on the carriage 51.°
An ink tank 160 for storing the inks of
different densities is partitioned into two upper and
lower chambers by a partition 161, an upper chamber
filled with the light ;nk and a lower chamber filled
20 with thé dark ihk. | |
‘An ink tank 180 for storing the ink of single
density has no partition for serving to receive
different inks. And an ink jet cartridge 152, 172
and four ink tanks 160, 180 of yellow, magenta, cyan
25  and black are connected tégééhef'on the carriage 51,
.and the ink is supplied from the ink tank 160, 180 to

corresponding ink discharge orifice array.
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t he marki ngs 192a, 192b are both bl ack, a si
density ink corresponding ink tank is indicated con
ink within the upper and | ower

As shown in Fig. 18, an eléctrically
conductive seal 183 is pasted on the integral ink jet
cartridge 172 for discharging the ink of single
density. On the other hand, no electrically
conductive seal is pasted on the integral ink jet
cartridge 152 capable of discharging the inks of
different densities, as indicated by 163 in Fig. 16.

The recording apparatus main body in this
embodiment has two electrode contacts at the
positions corresponding to the electrically
conductive seal by mounting the integral ink jet
cartridge thereto.

When any electrically conductive seal exists
on a portion indicated by 183 as shown in Fig. 18,
two electrode contacts provided on the .main body as
above described are placed in conduction, the
apparatus main is informed that the integral ink jet
cartridge for discharging the ink of single density
is mounted, and a dark/light distribution table of
Fig. 3A is selected, wﬁereby the recording through
the image formation process as depicted in Fig. 13 is
performed. Also, when no electrical;y conductive
seal exists on a portion indicated by 163 as shown in

Fig. 16, two corresponding electrodes provided on the

' main body are not in c¢ondliction, the apparatus -main’

is informed that the integral ink jet cartridge

capable of discharging the dark/light ink is mounted,



chanmbers. 5 Fig. 20 is a view showing the state wherein

all the ink tanks are nounted on the carri age.
192b for the ink tank 190 are detect ed by neans ggf&écﬁ ﬁﬁﬁhsﬁgé or
200 provi ded on the carriage 51. 10 ein, an inmag
formati on process wll be descri bed, below with fe er‘éB(t\tO\/t wqﬁl
wher ei n the black ink tank correspoifds to the sf{ngle density
ink in which the optical sensor 200 discrim nates

1 and a dark/light distribution table of Fig. 3B is -
selected, whereby the recording through the image
formation process as depicted in Fig. 12 is
performed.

5 With this embodiment, by placing the
corresponding contacts on the side of the recording
apparatus main body in conduction or non-conduction
depending on whether or not any electrically
conductive seal of Ehe'intégfal ink jet carﬁridge

10 exists, information can be transferred to the
recording apparatus main body, an appropriate
dark/light distribution table can be selected, and
the recording control method can be set simply by
mounting the recording head on the carriage.

15 With this embodiment, the recorded matter of
image which is excellent in gradation and resolution
and has reduced graininess can be obtained.

(Third embodiment)
A third embodimgnt of the present invention

20 will be now described. |

Fig. 19 shows how an integral ink jet
cartridge 152 is mounted on a carriage 51, wherein
ink jet units capable of discharging two different
inks through corresponding arrays of discharge

25 orifices with a liquid chamber divided into two
sections are integrated. |

This ink jet units and the integral ink jet



both the markings 192a, 192b as bl ack, while the
corresponds to the dark/Ilight i nk in which the
di scrim nates the mar ki ng 192a as bl ack and

whi t e. _
process. 20

Fig. 3Ais selected and set, according to designafed
the ink tank by the optical sensor, and for

Fig. 22 is a view showing th

di stribution table of yellow,
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cartridge 152 are identical to the ink jet unlts
capable of discharging the inks of different
densities and the integral ink jet cartridge thereof
as described in the previous embodiment,
respectively.

Fig. 21 is a view of ink discharge orifice
arrays for an integral ink jet cartridge capable of
discharging two different inks used in this
embodiment through corresponding arrays of discharge
orifices, as looked from the side of recording
med ium.

There are provided an ink jet unit 210Y for
discharging the yellow color ink, an ink jet unit
210M for discharging the magenta color ink, an ink
jet unit 210C for discharging the cyan .coler ink, and
an ink jet unit ZiOK for discharging the black color
ink.

Each ink jet unit 210 has a first discharge
orifice array and a second discharge orifice array,
each array capable of discharging'a different ink.

Each discharge orifice array has arranged
discharge orifices at a density of 360 dots per inch
(360dpi). The first discharge orifice array and the
second discharge orifice array are 64 discharge
orifices usable for the recording, respectively/ ‘with
no blank in a direction of discharge orifice array

provided between discharge orifice arrays usable for




magenta and cyan, Fig. 3B is selected and set. 25
noting the (N+2)th line, the

magent a and
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the recording, as previocusly described. That is, an
ink jet unit for discharging the ink of single
density having 128 discharge orifices may be
constructed in such a way that discharge timing
correction is made by the amount of deviation in a
main scan direction between the first dischargé
orifice array and the second discharge orifice array,
and the same ink is supplied and discharged to and
from fhe fifst disché;gélégifice”arfaiuégd.tﬂéh;ecﬁnd
discharge orifice array.

In Fig. 19, an ink tank 190 is partitioned
into two upper and lower chambers by a partition 191,
wherein the upper and lower chambers can contain
different inks,

And an ink jet cartridge 152 and four ink
tanks 190 of yellow, magenta, cyan and black are
connected together on a carriage 51, the ink being
supplied from the ink tank 190 to a corresponding ink
discharge orifice array.

. 192a, 1925 is a marking indicating fhe
information of ink tank.

In this embodiment, when a marking‘192a is
black and 192b is white, an dark/light ink
corresponding ink tank is indicated containing the
lighf ink in the upper chamber and the dark ink in
the lower chamber with the partition within the ink

tank, as shown in Fig. 19. On the other hand, when




| scan, and the recording in light cyan, |ight mag

yellow and the LF are perfornmed at the third

is conpleted by two scan recordings. 5

after each scan recording is 64 dots wide, afdjthegiNme
S recorded by two scan recordings,

dark bl ack occurs only at t he secoﬁ% Scan injthe
every 10 ot her scan, in which the recording 128

1~ the markings 192a, i92b are both black, a single
density ink corresponding ink tank is indicated
containing the thick ink within the upper and lower
chambers.

5 Fig. 20 is a view showing the state wherein
all the ink tanks are mounted on the carriage.

Markings 192a, 192b for the ink tank 190 are
detected by means of an optical sensor 200 provided
on the carriage 51.

10 Herein, an image formation process will be
described below with reference to Fig. 22, wherein
the black ink tank corresponds to the single density
ink in which the optical sensor 200 discriminates
both the markings 192a, 192b as black, while the

15 other color ink tank corresponds to theé dark/light
ink in which the optical sensor 200 discriminates the
marking 192a as black and the marking 192b as white.

Fig. 22 i§ a view showing the image formation
process. _

20 ' For the black dark/light distribution table,
Fig. 3A is selected and set, according to designated
information of the ink tank by the optical sensor,
and for the dark/light distribution table of yellow,
magenta and cyan, Fig. 3B is selected and set.

25 In Fig. 22, noting the (N+2)th line, the
recording in dark black, dark cyan, dark hagenta and

dark yellow and the LF are performed at the second



whi ch is double that of yellow magenta and cyan
Wth such a constitution, the recording speed
varying the amount of LF to the 15 wdth of 12

pe-forned once.
d by
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characters or i n monochr one. ent, the
mar ki ng state is changed according, o desi preset
I n the ink tank, and detected by"t% opti ¢ "

nounting the ink tank, whereby an appropriate
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scan, and the recording in light cyan, light magenta,
and light yellow and the LF are performed at the
third scan, whereby an image is completed by two scan
recordings.

The amount of LF after each scan recording
is 64 dots wide, and the image 64 dots wide is
recorded by two scan récordings.

The recording in dark black ‘occurs only at
the second séan in the figuie; and thus'ét every
other scan, in which the recording 128 dots wide
which is double that of yellow, magenta and cyan is
performed once.

With such a constitution, the recording speed
can be increased by varying the amount of LF to the
width of 128 dots when printing black c¢haracters or
in monochrome.

With this embodiment, the marking state is
changed according to designated information preset in
the ink tank, and detecged by the optical sensor upon
mounting the ink.tank, whefeby an appropriate
dark/light distribution table can be selected and the
recording control method set.

Further, it is preferable to provide an

automatic suction recovery mode of fully exchanging

' the ink in a liguid chamber and discharge orifices

within an ink jet unit in such a way as to allow the

recovery unit to perform the suction recovery



dark/light distribution table can be sel ected anfl‘ &L
control nethod set. Further, it is
automati c suction recovery node of fully exchangjn

"M«-df..ﬂm[‘-d.! ng

ACEMENT! vi de an

In a
| i qui d chanber and di scharge orifices W thjin anw}&hg‘@t? unji tf i n such
a way as to allow the recovery qpi§7tp perfof m u rlecovery

10

15

20

25

operation upon discriminating the replacement to the
different ink tank by detecting the marking state of
the ink tank to be changed.

Note that designated information generating
means for generating designated information by
detecting the marking is not limited to that shown
in this embodiment, but may be a host computer
connecting to the recording apparatus.

"As above described in the embédimeht, the
recording control can be altered upon detecting the
marking provided, simply by exchanging the ink jet
unit, the ink jet cartridge or the ink tank, when
outputting the image having significance on the
graininess and gradation reproducibility such as a
so-called pictorial image composed of gradation
representation or when attaching great importance on
the recording speed such as when printing characters,
graphics and listing, whereby the image can be output
with a desired image quglity and at the recording
speed.

With this embodiment, the image excellent in
gradation and resolution and with reduced graininess
can be obtained.

The present invention brings about excellent
effects partlcularly in a recordlng head or a
recording dev1ce of the ink jet system for performing

the recording by forming flying fine ink droplets by
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1 the use of heat energy among the various ink jet
recording systems.

As to its representative constitution and
principle, for example, one practiced by use of the

5 basic principle 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 continuous type. Particularly,
the case of the on-demand type is effectivé.because,

10 by applying at least one driving signal which gives
rapid temperature elevation exceeding nucleus boiling
correspeonding to the recording information on
electricity-heat converters arranged corresponding to
the sheets or liquid .channels holding a liguid (ink),

15 heat energy is generated at the electrfcity—heat
converters to effect f£ilm 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.

20 By dischérging 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 instantly

25 and adequately to accomplish more preferably
discharging of the liquid (ink) particularly

excellent in response characteristic.



in this enbodi nent, but nmay be a host conputer T
recordi ng appar at us. As above descriﬁ&ﬁ&ﬁ‘ﬁ§h§¢ﬁ
the 10 recordi ng control can be altered upon d

he
ent ,
ting the mar ki ng

=

provi ded, sinply by exchanging the ink jet upi k. 1t ROVME9S et
cartridge or the ink tank, when out putting the} i mage having
significance on the grai ni ness aﬁd3&radation r el guch as

a 15 so-called pictorial inage conposed of gradation

representation or when attaching great inportance on

1

10

15

20

25

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
described in U.S. Patent 4,313,124 of the invention
concerning the temperature elevatiqq rate of the
above-mentioned heat acting surface.

As the constitution of the recording head, in
addition 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 constitution by use of
U.s. Patgnt 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 discharging portion of the electricity-heat
convertér or Japanese Laid-Open Patent Application
No. 59-138461 which discloses thé constitution having
the opéning for absorbing ﬁressure wave of heat

energy correspondent to the discharging portion.



t he recordi ng speed such as when printing character

listing, whereby the i mage can be out put wth

and at the recording 20 speed. W t TOoTTTENt
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Further, 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 may be either the constitution
5 which satisfies its length by a combination of a

plurality of recording heads as disclosed in the
above-cited specifications or the constitution as one
recording head integrally formed.
Also, addition of a restoration means for the
10 recording head, a preliminary auxiliary means, etc.,
provided as the constitution of the recording device
of the present invention is preferable, because the
effect of the present invention can be further
stabilized. Specific examples of these may include,
15 for the recording head, capping means, ¢leaning
means, pressurization or suction means, electricity-
heat converters or another type of heating elements,
or preliminary heating means according to a
combination of these, and it is also effective for
20 performing stable recording to perform preliminary
mode which performs discharging separate from
recording..
Though the ink is considered as the liguid
in the embodiments as above described, another ink
25  may -be -also usable which-is solid below -room .
temperature and will soften or liquefy at or above

room temperature, or liquefy when a recording signal

and
uality
t he

or a
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1 is issued as it is 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 temperature of ink in a range from 30 °C to 70 °C.

5 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 which

10 will solidify 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,

15 or is already solidifying upon reaching the 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 sheet,
which is placed opposed to electricity-~heat

20 converters, as'describéd in Japanese Laid-Open Patent

Applicatiqn No. 54-56847 or No. 60-71260. The mo

n

t
effective method for the ink as above described in
the present invention is based on the film boiling.

Further, a recording apparatus according to

25 - - the present-invention'hayfbé'provided integrally or

separately as the image output terminal of

information processing equipment such as a computer
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boi l'i ng corresponding to the recording infornati
el ectricity-heat converters arranged corresponding to

5
29
of

on

basi c principle

tjhe case of thg
| e4 @ NOVa9eR |

—t

on

o —————————- v s. . el

1- or word processor, or the copying machine in

combination with a reader, or the facsimile apparatus

having the transmission and reception feature.

Fig. 24 is a block diagram showing a

5 schematic configuration in which a recording

apparatus of the present invention is applied to an

information processing apparatus having the features

of word processor, personal computer; facsimile

apparatus, copying machine and eleétronic typewriter.

10 In the figure, 201 is a control unit for controlling

the whole apparatus, compriéed of a CPU such as a

microprocessor or various I/0 ports, this control

unit controlling each unit by outputting or inputting

control signal or data to or from it.

202 is a

15 display unit for displaying various menus, document

information, and image data read by an image reader

207 on its display screen. 203 is a transparent,

pressure sensitive touch panel provided on the

display unit 202, which enables the entry of items or

20 coordinate values on the display unit 202 by

depressing its surface with a finger or the like.

204 is a FM (Frequency Modulation) sound

source unit, which makes the FM modulation for the

music information created with a music editor, this

25 informatiod'oeing'étored in a membry'éiblor an

external storage device 212 as the digital data and

read therefrom for the FM modulation.

An electrical

r
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the sheets or liquid channels holding a liquid (in EPLAGEMENESt hidijgy is
generated at the electricity-heat converters ftg effect Ti oifl i ng at
t he heat acting surface of the recording head, [anq &cQog ngly the
bubbl es within the liquid (ink) can be forned } qorresponding ¢ng¢ by one
to the driving signals. 20 By dischargiag the |ifqura (TRt gh an
openi ng for discharging by growmh and shrin e pf.themn_ bubbl e,
at | east one droplet is fornmed. By making the driving sigiars into
t he pul se shapes, growth and
1 signal from the FM sound source unit 204 is converted
into an audible sound by a speaker unit 205. A
printer unit 206 consists of a recording apparatus
according to the present invention as the output
5 terminal for a word processor, a personal computer,
a facsimile apparatus, a copying machine or an
electronic typewriter.
207 is an image reader unit for
photoelectrically reading original data for the
10 input, which is provided midway on original conveying

passage to read facsimile or copying original,

other various kinds of originals. 208 is a FAX

and

transmission or reception unit for FAX transmitting

original data read by the image reader unit 207 or

15 receiving and decoding the facsimile signal

transmitted thereto, this unit having an interface

facility with the outside. 209 is a telephone unit,

comprising various telephone functions,

such as an

ordinary telephone function or an automatic answering

20 telephone function. - 210 is a memory unit comprised

of a ROM for storing a system program, manager

programs and other application programs,

fonts, and dictionaries, application programs or

character

document information loaded from the external storage

25 -device 212, -and a video  RAM.

211 is a keyboard unit useful for inputting

document information or various kinds of command.



shrinkage of the bubbles can be effected instantly 25

BUaTET =t 0
acconplish nore preferably di scharging of the |iqui gt WEN? ﬁ@ﬁt

particularly

10

15

20

25

excellent in response characteristid.

- 44 -

212 is an external storage device, which is a storage
medium consisting of a floppy disk or a hard disk,
for the storage of document information, music or
audio data, and user's application programs.

Fig. 25 is an appearance view of the
information processing apparatus as shown in Fig. 24.
In the figure, 301 is a flat panel display utilizing
liquid crystal or the like for displaying varius
menus, graphic data or dccuments. On this display
301 is installed a touch panel, which enables the
entry of coordinates or item specifications by
depressing the surface of the touch panel with a
finger or the like. 302 is a handset for use when
the apparatus functions as a telephone.

A keyboard 303 is detachably connected via
a cord to the main body, and is used to input wvarious
documents or data. Also, the keyboard 303 is
provided with various function keys 304. 305 is an
opening for insertion of the floppy disk.

307 is a sheet éetting board for placing
thereon a paper to be read by the image reader unit
207, the read paper being exhausted out of the rear
side of device. In the facsimile reception, received
data is recorded by the printer.

It should be noted that the.display unit - 301
as above described may be a CRT, but is preferably a

flat panel of the liquid crystal display using a



As the driving signals of such pul se shape, t ho

BEPE

ik Miﬁﬁzggﬁiﬁ nt

U S. Patents 4,463,359 and 4,345,262 are suitab
recordi ng can be performed by enploynment of the cundltlons
described in U S. Patent 4,313,124 of the invention ?ﬁ gfh
tenperature el evation rate of the _ ggove ment i ongd heat act a
surface. As the constituti of the recjprding a
addition to the conbi nati on of the discharging —
- e
1 ferroelectric liquid crystal, because it can be

lighter as well as more compact and thinner. When
the above-noted information processing device
functions as a personal computer or a word processor,

5 various kinds of document information input from the
keyboard 211 are processed according to a
predetermined program by the control unit 201 as.
shown in Fig. 24, and output as the image to the
printer unit 206. When such information processing

10 device functions as a receiver for the facsimile
apparatus, facsimile information input from the FAX
transmission/reception unit 208 via the communication
line are received according to a predetermined
program by the control unit 201, and output to the

15 printer unit 206 as the received image.’

And when it functions as a copying machine,

the original is read by the image reader unit 207,
and read original data is output via the control
unit 201 to the p;inter_unit 206 as the copied image.

20 Note that it functions as a transmitter for the
facsimile apparatus, original data read by the image
reader unit 207 is processed for transmission
according to a predetermined program by the control
unit 201, and transmitted via the FAX

25 'tfansmission/redeption'uniﬁ'éOS“tE“thé‘bommunicatidd
line. It should be noted that the above-noted

information processing device can be an integral



10 orifice, liquid channel, and electricity-h wvert.er (|inear

P‘XEENHﬁEESHﬁéﬁiin t he

| i quid channel or right-angled liquid cha
above-nenti oned respective specifications) fhe constirtuttpn{ by use of
U.S. Patent 4,558,333 or 4,459,600 disclosing the| lpg N@Pwi t ut{ on havi ng
t he heat acting portion arranged in the flexed region’'s plpo
i ncl uded in the present i nvention.46 - ' tr—addith On, the
present invention can be al so effectivel ypmade the constituyti on as
di scl osed - -

b type incorporating a printer within the main body,

as shown in Fig. 26, in which its portability can

be enhanced. In the same figure, corresponding

reference numerals are affixed to the parts having .
5 the same functions as those in Fig. 25.

If a recording apparatus of the present.
invention is applied to the multifunctional type"
information processing device as aboVve described,
higher quality recording image can be obtained so

10 that the functions of the information processing
device can be further enhanced.

As above described, with the present
invention, the image excellent in gradation and
resolution and with reduced graininess can be

15 obtained, and a compact, inexpensive ink jet
recording apparatus can be providedﬁ

Further, this recording apparatus can perform
the recording without any decrease in the speed when

recording the document, . graphic and listing image.

20



20 in Japanese Lai d-Open Patent Application No. 59- 123670 whi ch

di scl oses the constitution using a slit comon to a plurality of

el ectricity-heat converters as the discharging portion of the

el ectricity-heat converter or Japanese Laid- opeﬂis@gge?ms gAlPleheatii on
25 No. 59-138461 which discloses the constitution havi “mm“‘gpeni ng

for absorbing pressure wave of heat - 47 ener gy corre*ﬂm“){““
di schargi ng portion.

1~ WHAT IS CLAIMED IS:

1. An ink jet recording apparatus which
performs the recording by discharging the ink onto
the recording medium in accordance with the recording

5 data, characterized by comprising:

a mounting portion for exchangeably mouﬁting
either a first recording means for discharging a -
single kind of ink or a second recording means
capéble of dischargiﬁg a plurality of kinds of iﬂks;

10 discriminating means for discriminating
whether recording means to be mounted on said
mounting portion is said first recording means or
said second recording means; and

recording control changing means for changing

15 the recording control in accordance with said

discriminating means.

2T}

!
;
|
!
I
]

2. An ink jet recording apparatus according
to claim 1, wherein said second recording means is

20 capable of discharging a plurality of inks of the

REPLACEMENT ST
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same type color and having different dye densities.

3. An ink jet recording apparatus according
to claim 1, wherein said first recording means and
25" said second recording means have the discharge

orifice arrays each composed of a plurality of

* c L M S *

discharge orifices.



- 40- Further, the recording head of the full line type
having a | ength corresponding to the maxi num wi dth of a recording
medi um whi ch can be recorded by t he recordi ng device may, bq«shwber t he

I o MR 3

1 4. An ink jet recording apparatus according

|

to claim 3, wherein said second recording means has
said discharge orifice arrays separately in plural
sections, corresponding to said plurality of kinds of

5 inks.

3. An ink jet recording apparatus according
to claim 1, wherein said first recording means and
said second recording means have discriminated means,

10 said discriminating means making a discrimination

with said discriminated means.

6. An ink jet recording apparatus according
to claim 5, wherein said discriminated means is a
15 plurality of pin members provided at contact points
when said first recording means and said second

recording means are mounted on said mounting portion.

7. An ink jet recording apparatus according
20 to claim 5, wherein saia discriminated means is an
electrically conductive or non-electrically
conductive member, and said discriminating means
discriminates the type of said recording means by
detecting the conductivity of said discriminated

25 means.

8. An ink jet recording apparatus according



above-cited specifications or the constitution as one recordi ng head
Integrally forned. Al so, addition of a restoration neans for

the 10 recording head, I;ﬂre i mnary auxiliary mea QﬁfssﬁeetCHasB enRepiREPVI ded
t

as the constituti jmﬂl“ Iujl eﬂm l g device of ntion
I's preferable, ect ofgthe present | m I“H be

further stablllzed SpeC| ic exanpl es of these ma : 8 for
t he recordi ng head, cappi ng neans, cleaning means, pressurization or
suction neans, electr|C|ty-

1 to claim 1, further comprising:

ink supply means to be exchangeably mounted
on said mounting portion in accordance with the type
of recording.means mounted on said mounting portion;
5 wherein said discriminating means makes a

discrimination whether recording means to be mounted

on said mounting portion is said first recording
means or sald second recording means by detecting

the type of said ink supply means.
10

18 NOQV 1996

9. An ink jet recording apparatus according

REPLACEMENT SHEET

to claim 8, wherein said ink supply means has

discriminated means in accordance with the type of

corresponding recording means, said discriminating
15 means making a discrimination for recording means by

detecting said discriminated means.

10. An ink jet recording apparatus according
to claim 9, wherein said discriminated means is a
20 marking in accordance with corresponding recording

means.

11. An ink jet recording apparatus according
to claim 1, further comprising a plurality of image
25 processing means corresponding .to .said--first

recording means and said second recording means,

respectively, wherein said recording control changing



heat converters or another type of heating el enents, or prelimnary
heati ng nmeans according to a conbi nati on of these, and it Is al so

effective for

rfornln stabl e recordi ng to perf dhms
nmode whi ch perfornﬂiﬁ wﬂm MI ,mar ate from recor
Though the ink is Ilqu@% - in the e

aced
K[ﬁm above

descri bed, anot her |nk 25 nay bé al so usabl e which-is so | bel ow room
tenperature and will soften or liquefy at or above

1

10

15

20

25

means changes said image processing means in

accordance with said discriminating means.

12. An ink jet recording apparatus according
to claim 11, wherein said second recording means is
capable of discharging a plurality of inks of the

same type color and having different dye densities.

13. An ink jet rgcording apparatus according
to claim 12, wherein said plurality of image
processing means consists of a first table
corresponding to said first recording means for
determining the discharging of the ink in accordance
with the density of the image to be recorded, and a
second table corresponding to sa;d second recording
means for determining the discharging of said

plurality of inks having different dye densities in

‘accordance with the density of the image to be

recorded, and said recording control changing means
changes said first table and said second table in

accordance with said discriminating means.

14. An ink jet recording apparatus according
to claim 1, wherein said recording means has heat
energy generating means for giving-heat energy to the -

ink, and discharges the ink by the use of said heat

energy.

REPLACEMENT SHEET{
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roomtenperature, or |liquefy when a recording signal
- 41 - 1 Is issued as it is conmmobn with the ink jet device to

control the viscosity of ink to be maintained mﬁthin a certain range

T

1 15. An ink jet recording apparatus according
to claim 14, wherein said recording means causes a
state change in the ink by the use of the heat energy
generated by said heat energy generating means, and.

S discharges the ink owing to a pressure based on said

state change.

l6. An ink jet recording apparatus according
to claim 1, further comprising reading means for

10 reading the original image.

17. An ink jet recording apparatus according
to claim 1, further comprising transmission and/or

reception means cof image information.

15
18. An ink jet recording apparatus according
to claim 17, further comprising reading means for
reading the original image.

20 19. An ink jet recording apparatus according
to claim 1, further comprising .input means for
inputting record data.

20. An ink jet recording apparatus according

23 "to claim 19, wherein said input means is a keyboard.

REPLACEMENT SHEET 21. An ink jet recording apparatus which
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the tenperature of ink in arange from30 [err]Cto 70[err]C.
In addition, in order to avoid the tenperature el evation due

ener gy by

for the change
evapor ation of
state, the use

p05|t|vel ut i the heat energy Q§sghakbﬂ
of sﬂm \3“ l'i qui d or to T
I nk |§B wll solj
haV|ng

of the"ink

t he application of heat energy, such as liquefying with

application of
p Y

10

15

20

25

heat energy in accordance with a .
performs the recording by discharging the ink onto

the recording medium in accordance with the recording
data, characterized by comprising:

a mounting portion for exchangeably mounting
either first recording means for discharging a single
kind of ink or second recording means capable of
discharging a plurality of kinds of inks;

information generating means £or generating
information as to whether recordiné meane to be
mounted on said mounting portion is said first
recording means or said second recording means; and

recording control changing means for changing
the recording control in accordance with the

information of said information generating means.

22. An ink jet recording apparatus according
to claim 21, "wherein said second recording means is
capable of discharging a plurality of inks of the

same type color and having different dye densities.

'23. 'An ink jet recording apparatus according
to claim 21, wherein said first recording means and
saild second recording means have the discharge
orifice arrays each composed of a plurality of

discharge orifices.

REPLACENHmnwsHEET 24. An ink jet recording apparatus according
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t o heat
ep!l laced

WEhelf

property of I|q ylng only with

t he



recording signal so that liquid ink is discharged, 15 or is already

sol i di fying upon reaching the recording medi um is also applicable in
t he present invention. In such a case, the inkhp® heszedncReld@ecllqw
or solidinre hol es of a poro whi ch
is placed opposed to “mﬁH 2Q, converter d in
Japanese Lai d- Qpen Patent t Appti cat ion : hb 60 71260.
The nost effective nethod for the ink as above descrlbed in t he
present invention is based on the film boiling.

Y to claim 23, wherein said second recording means has

said discharge orifice arrays separately in plural
sections, corresponding to said plurality of kinds

of inks.

25. An ink jet recording apparatus according
to claim 21, further comprising a plurality of image
processing means corresponding to said first
recording means and said second recording means,

10 respectively, wherein said recording control changing
means changes said image processing means in
accordance with information generated by said

information generating means.

15 26. An ink jet recording apparatus according
to claim 25, wherein said second recording means is
capable of discharging a plurality of inks of the

same type color and having different dye densities.

20 27. An ink jet reeording apparatus according
to claim 26, wherein said plurality Jf image
processing means consists of a first table
corresponding to said first recording means for
determining the discharging of the ink in accordance

25 ° with the dehsity'éf.the'iﬁagé'fd be recorded, and a

second table corresponding to said second recording

means for determining the discharging of said

REPLACEMENT SHEI
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Further, a recording apparatus according to 25 the present -invention
may be provided integrally or separately as the Thigseet BastBaert Replaeedi nal
of i nf or mati on processing equi pment such as a co i" IIIH“II "

IO - . - i

1 plurality cf inks having different dye densities in

accordance with the density of the image to be
recorded, and said recording control changing means
changes said first table and said second table in

5 accordance with said information.

28. An ink jet recording apparatus according
to claim 21, wherein said information generating
means is a dip switch provided on the ink jet

10 recording apparatus.

29. An ink jet recording apparatus according
to claim 21, wherein said information generating
means is an operation panel provided cn the ink jet

15 recording apparatus.

30. An ink jet recording apparatus according
to claim 21, wherein said information generating
means denerates said information based on an

20 instruction from host ﬁeans connected to the ink

Jjet recording apparatus.

31. An ink jet recording apparatus according

to claim 21, wherein said recording means has heat

25 energy generating.means for supplying heat energy
to the ink, and discharges the ink by the use of said

heat energy.

REPLACEMENT SHEET
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1- or word processor, or the copying machine in

reception feature.

having the transnission and

conbination with a

reader, or the facsim |l e apparatus
| 24 is a bl ock thiggped AusBravRepljced 5
s iy SR
csi m

invention is applie

the features
appar at us,

copyi ng nachlne and el ectronic typewiter.

word" processor per sonal conput

201 is a control unit for controlling

1

10

15

20

25 .

32. An ink jet recording apparatus according
to claim 31, wherein said recording means causes a
state change in the ink by the use of the heat energy
generated by said heat energy generating means, and

discharges the ink owing to a pressure based on said

state change.

33. An ink jet recording method which

‘performs the recording by discharging the ink ‘onto

the recording medium in accordance with the recording
data by recording means mounted on a mounting portion
for exchangeably mounting either first recording
means for discharging a single kind of ink or second
recording means capable of discharging a plurality
of kinds of inks, characterized by including:

a discrimination step of discriminating

whether recording means to be mounted on said

In the figure,

T/

MENT SHEF
18 NOV 1996

RfﬂLACE

mounting portion is said first recording means or

said second recording means; and
a recording control changing step of changing

the recording control -in.accordance with said

discrimination step.

34. An ink jet recording method according
"to ‘claim 33, wherein Said second recording means is’
capable of discharging a plurality of inks of the

same type color and having different dye densities.



t he whol e apparatus, conprised of a CPU such as a m cr opr ocessor or
various |I/O ports, this control unit controlling each unit by
outputting or inputting control signal or dat aThH(SharHﬁsrB@mReblace&OZ S

a 15 display unit ‘\m\ ﬁ‘ﬁarlous menus, do
i nformation, and i maH ‘“S“ n Tn‘h@e-reader
di spl-ay screen. 203 actran§baﬁen ressure sensitive touch pane

provi ded on the di splay unit 202 mhlch enabl es the entry of |tenB or

20 coordi nat e val ues on the dis £I ay unit 202. b
1 An 1 };t recording method according

to claim 34, further including image processing steps
for performing an image processing corresponding to
recording means to be mounted in accordance with the
) image to be recorded, wherein said plurality of image
processing steps determine the discharging of the
ink for the recording means, based on a first ta?le
corresponding to said first recording means for
d=termining the discharging of the ink in accordance
10 with the density of the image to be recorded, and a
second table corresponding to said second recording
means for determining the discharging of said
plurality of inks having different dye densities
in accordance with the density of the image to be
15 recorded, and wherein said recording control changing
means changes said first table and said second table

in accordance with said discrimination step.

36. An ink'jet recording method according
20 to claim 33, wherein séid first recording means and
~said secoqd recording means have discriminated .means,
said discrimination step making a discrimination by

said discriminated means.

25 : 37. ' An ink jet recording method according -
to claim 33, wherein ink supply means is exchangeably

mounted on said mounting portion in accordance with

REPLACEMENT SHEET
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depressing its surface with a finger or the Ilike. 04 |s a FM

2
(Frequency Modul ati on) sound source unit, which na Replaced
nodul ation for the rration creat ed W|th BT m
this 25 I nf or mat § Hlﬁﬂliﬁa!g &r in a menory 210 or
st orage device 212 ta and- read therefro for the FM
nodul ati on. An electrlcal

1 the type of recording means to be mounted on said
mounting portion, and said discrimination step makes
a discrimination as to whether recording means to
be mounted on said mounting portion is said first

5 recording means or said second recording means by

detecting the type of said ink supply means.

38. An ink jet recording method according
to claim 37, wherein said ink supply means has a
10 marking in accordance with the type of corresponding
recording means, and said discrimination step makes

a discrimination by detecting said marking.

35. An ink jet recording methed according
15 to claim 33, wherein said recording means has heat
energy generating means for supplying heat energy

to the ink, and discharges the ink by the use of

said heat energy.

20 40. An ink jettrecording method according
to claim_39, wherein.said recording means -causes a -
state change in the ink by the use of the heat energy
generated by said heat energy generating means, and
discharges the ink owing to a pressure based on said

25 state change. -

REPLACEMENT SHE]
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41. An ink jet recording method which




- 43- 1 signal fromthe FM sound source unit 204 is converted
into an audi bl e sound by a speaker unit 205. A pri nter u | ﬁced

consists of a recordl according to tH
as the output ﬂﬂ!ﬂgﬂﬂﬂhgﬂl&ﬂld processor, a per r‘w
a facsimle apparatu I ne ¢ an

10

15

performs the recording by discharging the ink onto
the recording medium in accordance with the recording
data by using recording means mounted on a mounting
portion for exchangeably mounting either first
recording means for disqharging a single kind of
ink or second recording means capable of discharging
a plurality of kinds of inks, characterized by
including:

an information generation step of generating
information as to whether recording means to be
mounted on said mounting portion is said first
recording means or said second recording means; and

a recording control changing step of changing
the recording control in accordance with the

information of said information generation step.

thI’]

iter.
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207 is an image reader unit for phot oel ectri cal | y readi ng origi nal
data for the 10 I nput, which is provided m dway on

GeReaYi Ng
passage to read facsimle or copying original, and TmsSewt Qﬁ&l 2 ous

ki nds of originals. ﬂ i transnmi ssi on “& “ﬁ“m\m t for
FAX transmtting ”n IHIHH;HIEMMN read by the ima 207 or
15 recei ving and décodi nf the facsimle signal transmtted thereto,

this unit having an interface facilEgy_with the outside. 209 is a
t el ephone unit,

.42. An ink jet head for a recording apparatus which
performs the recording by discharging the ink onto the
.recording medium in accordance with recoxding data,
including a carriage mounting portion for exchangeably

5 mounting said head, discriminating means for
discriminating whether recording means to be mounted on
said mounting portion is of a type for discharging a
single kind of ink or of a type for discharging a
plurality of kinds of inks; and recording control

10 changing means for changing the recording control in
accordance with said discriminating means, said head
having discriminated means readable by said
discriminating means and being of a kind capable of
discharging a single first kind of ink or alternatively

15 of a second kind capable of discharging a plurality of
inks of the same type color and having different dye

densities.

43. An ink Jjet head as <claimed in <claim 42,
20 characterised in that séid discriminated means 1is a
plurality of members -provided at contact points for
engagement with cooperating members on said mounting

portion.

25 44. An ink jet head as claimed in claim 42" or 43,
characterised in that said discriminated means is an

electrically conductive or non-electrically conductive

REPLACEMENT SHEET|
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conprising various tel ephone functions, such as an ordi nary tel ephone
function or an automatic answering 20 t el ephone function. 210 is a

. . ed
menory unit conprlsed storing a.Sysl&MapB® manager
programs and ot her app “\mm\mm char act er T m{&" ﬁ‘md

di ctionaries, applicatien q)ragrarrs or cunent oaded
fromthe external storage 25 device 212, and a V|de

211 is a keyboard unit useful for inputting docurnent i nformation or
various kinds of command. - 60 - '

member, whereby said discriminating means discriminates
the type of said recording means by detecting the

conductivity of said discriminated means.

5 45. An ink jet head as claimed in claim 42, 43 or 44,
characterised in that heat energy generating means are
provided for giving heat energy to the ink, whereby the

ink is discharged by the use of said heat energy.
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- 44

medi um consi sting of a floppy disk or a hard di sk,
i nformation, nusic or is Sheet Has Be

R

docunent

10

15

1

212 is an external storage device, which is a storage

for the stora
en Replac

- 61 -

METHOD AND APPARATUS FOR INK JET RECORDING
ABSTRACT OF THE DISCLOSURE

The present invention aims to provide an
ink jet recording apparatus and an ink jet recording
method which can produce an image excellent in
gradation and resolution and allows the image for
text, graphics and listing to the obtained at high
speed and good quality. The present. invention
allows a desired recorded image to be obtained by
exchangeably comprising an ink jet unit for
producing the image excellent in gradation, and an
ink jet unit having higher character quality and
capable of recording at high speed, and effecting
recording control in accordance with the ink jet

unit.,

FIGURE 1

ge of
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audi o data, and user's application progranms. 5 Fig. 25 is an

appear ance vi ew of the I nformati on processing apparatus as shown in
Fig. 24. In the figure, 301 is a flat panel display utilizing
liquid crystal or the |ike for displaying varius menus, graphic data
or docunments. On this display 10 3011lis installed a touch panel, which
enabl es the entry of coordinates or item specifications by
depressing the surface of the touch panel with a finger or the like.
302 is a handset for use when
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t he apparatus functions as a tel ephone. 15 A keyboard 303 is
det achably connected via a cord to the main body, and is used to
i nput vari ous docunents or data. Al so, the keyboard 303 is
provided with various function keys 304. 305 is an openi ng for
insertion of the floppy disk. 20 "2 - 307 is a sheet setting board
for placing thereon a paper to be read by the inage reader unit
207, the read paper being exhausted oyt of the regar_, . . Side of, deyice.
In the facsinile receptiong (E¢eRy¢ds SISIZ|I= R
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data is recorded by the printer. 25 It should be noted that the
di splay unit 301 as above described may be a CRT, but is preferably a
flat panel of the liquid crystal display using a

- 3 -

FIG. 3A
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ferroelectric liquid crystal, because it can be lighter as well as
nore conpact and thinner. Wen t he above-noted i nformati on processing
devi ce functions as a personal conputer or a word processor, 5
various kinds of docunent information input fromthe keyboard 211 are
processed according to a pr edet er-m4ned program by the control unit
201 as shown in Fig. 24, and output as the inage to the printer
unit 206. When such information processing 10 device functions as a
receiver for the facsimle

FIG. 4
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apparatus, facsimle information input fromthe FAX

transm ssion/reception unit 208 via the comrunication line are
recei ved according to a predeterm ned program by the control unit
201, and output to the 15 printer unit 206 as the received inage.

And when it functions as a copying nachi he; the original is read by
the i mage reader unit 207, and read original data is output via the
cont rol unit 201 to the printer unit 206 as the copied i mage. 20

Note that it functions as a transmtter for the

REPLACEMENT SHEET
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facsim | e apparatus, original data read by the inmge reader unit 207

I s processed for transm ssion according to a predeterm ned program by
t he control unit 201, and transmtted via the FAX 25

transm ssion/reception unit 208 to the comunication line. It should
be noted that the above-noted I nif af mati on processing device can be an
I nt egral

FIG. 6
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1 type incorporating a printer wwthin the nmai n body, as shown in

Fig. 26, in which its portability can be enhanced. In the sane
figure, correspondi ng reference nunerals are affixed to the parts
having 5 the sanme functions as those in Fig. 25. If a
recordi ng apparatus of the present - -

/4

FIG.
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invention is applied to the nultifunctional type i nformation
processi ng devi ce as above descri bed, hi gher quality recording inmage
can be obtained so 10 that the functions of the information processing
devi ce can be further enhanced. As above described, with the
pr esent I nvention, the imge excel&ent in gradation and

resolution and with reduced graininess can be 15 obt ai ned, and a
conpact, inexpensive ink jet recordi ng apparatus can be provided.

FIG. 8

86
87~ 85

REPLACEMENT SHEET

18 NOV 1996




Further, this recording apparatus can perform the recordi ng w thout

any decrease in the speed when recordi ng the docunent, graphic and
listing i mge. 20 What is clained is: 1. Anink jet
recordi ng apparatus which records by dlscharglng an ink onto a recording
medi um i n accor dance -9

REPLACEMENT SHEET
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with a recording data, characterized by conprising: a nounting portion
for exchangeably nounting either a first recording neans for

di scharging an ink of a predet erm ned col or and having a single
density and a second recording neans for discharging an ink of the
predeterm ned col or and having a plural 20y -of densities; i mage processing
means for processing i nage data cor- responding to an inage to be
recorded, the inage processi ng neans formng driving data for
controlling driving of said recor%tggghea to control a discharge

of ink based on a density which inmage {d i ndi\Cat es, t he i mage
processing nmeans selectively utilizing a fjyst tabl e for converting

i mge data into i mage data caorTe- sponding to an ink having a
predeterm ned single densi tyggnd a ggcond @bl e f¢¢%converting i mge
dat a into i mage data corresp ndlngﬁgg each 0 |nk aving a

plurality of densities, and theﬁﬁﬁage prqcesgin nE".s formng driving
data for discharging i nk based £ : rWeri&d Wnaq%_dsta; nmeans for
recei vi ng desi gnat ed informatiolieévn ;it ng é :

nd
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whet her the first recording neans or the second record- ing nmeans is

nounted in the nounting neans, for instructing said i mage processing
means; and recordi ng control changing neans for changing a table for
converting inmage data to be utilized Q{ said i mge processi ng nmeans
based on sai d designated infornma- - %}on. 2. An ink jet recording

apparatus according to claim1, wherein said first recording neans and said
second record- ing neans each have a discharge orifice array conprising a

plurality of discharge orifiZes. 3. An ink jet recording apparatus
according to claim 2, mhereEE aid second_recordipg nmeans pas said
di scharge orifices disposeddpsa plurali of segj ijons, cofresponding to
said plurality of densitiesz==4 Ap ink et rec& di ng apphratus according
to claim1, wherein said fi s Ecofdi ng<Bejans afdl |sai d segond record- ing
means each have a discrininafedtélewent Whi ich isjﬁiscrininated by said
di scriminating neans. L= N
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- 48 - 5. An ink jet recording apparatus according to claim

4, wherein said discrimnated neans is a plurality of pin
menbers provided at contact points when said first record- i ng
means and said second recordi ng nmeans are nounted on sai d
mount i ng portion. 6. An #Ak-jet recording apparatus according
to claim4, wherein said discrimnated neans is of a type which
S el ectrically conductive or non-electrically conductive
menber, and said discrim natigg,means di scrimnates the type of
sai d recordi ng neans by detf{tEhg a copductivity df sai d
di scri m nat ed neans. EE 7. An ink jet rjecordi ng apparatus
according to claim1, S=
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further conpri sing: i nk supply means for supplying the inks
to be exchange- ably nounted on said nounting portion in
accordance with a type of said particular recording neans nount ed

on said nounting portion; wherein said discrimnating neans nmakes a

di scrimna- tion whether said particul 33 recording neans to be nounted on

said nounting portion is said first record- i ng neans or
sai d second recordi ng means by detecting a type of said ink
supply neans. 8. An ink jet recording apparatus according to
claim7, wherein said ink supply neans has a discrimnated

el enent in accordance with the type of a correspondi ng said
record- ing means, and said discrimnated elenent is

di scri m nat ed by said discrimnating neans. 9. An
ink jet recording apparatus according to claim8, wherein said
discrimnated neans is a marking in accor- dance with
correspondi ng recordi ng neans. 10. An ink jet recording
apparatus according to claim1, wherein said particul ar

recordi ng neans has heat energy

881 881

FIG 144 ( B\ -\ E

140

62

FIG. 4B | B
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generating neans for giving heat energy to the ink, and

di scharges the ink using that heat energy. 11. An ink jet
recordi ng apparatus according to claim 10, wherein said
particul ar recordi ng neans causes a state change in the ink by
usi ng heat energy generated by said heatl4 - energy generating
nmeans, and di scharges the ink in response to a pressure produced
by said state change. 12. An ink jet recording apparatus
according to claim1, further conprising reading neans for
readi ng an ori ginal I mage to be recorded on the recording

medi um 13. An ink jet recording apparatus according to claim
1, further conprising image information handing neans for at

| east one of transmtting and receiving i mage information. o
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- 49 - 14. An inmage recordi ng apparatus according to claim
13, further conprising reading neans for reading an origi na

i mge to be recorded on the recordi ng nedi um 15. An i mage
recordi ng apparatus according to claim1, further conprising

i nput means for inputting record data tol5 - be recorded on the
recordi ng nmedi um 16. An ink jet recordi ng apparatus
according to claiml15, wherein said i nput nmeans is a keyboard.
17. An ink jet recording apparatus as in claiml1, wherein sai d
first recording means and sai d second recordi ng neans each can
di scharge a plurality of different col or inks. 18. An ink

j et recording apparatus which records by di schargi ng an ink
onto a recording nmediumin accordance with a recording data and
a system conprising a host device connected to said ink jet
recordi ng apparatus, said apparatus conpri si ng:

i nformati on generating neans for generating information

FIG. 16
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signifying whether a particul ar recordi ng nmeans nount ed on
said nounting portion is a first recording

second recordi ng neans, said information S
bei ng provided in said host device; a nof a
exchangeabl y nounting either the - 15 - first ' $ for
di scharging an ink of a pr edet er m ned jcq I Ng @
single density and the second recordi pg &

di scharging an ink of the predeterm ng¢d c a
plurality of densities; | mage processing n

processi ng i nage data cor- responding to an inage to be
recorded, the inage processi ng nmeans form ng driving data
for controlling driving of said recording neans to control
a di scharge of ink based on a density which i nme}@ dagg i ndi cat es,

the i nmage processing neans selectively utilizing a fjjirst table: for
converting inage data into imge 9@1; COF+-€ . ilng to an i havi ng

plurality of densities, and

FIG. 17



formng driving data for discharging ink based on

converted i nage data; and recordi ng contro”ﬁg@znefgﬂﬁggans__
for changing a table for converting inmage ACE SHEET
utilized by said i mge processi ng neans haged on sard
generated information. - 17 - 50 - An
I nk jet recording apparatus according to claim 18, whereih $ai hsﬂq\é?‘?%

recordi ng neans and said nd record- ing neans each haye a—d+rseharge
orifice array conprising/§7§§uraz y of discharge orificeg. 20. An ink

j et recording apparatus accordin

o claim19, Tﬂperein sai d second~———
recordi ng neans has sai d di scharge

180M
180Y
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orifices disposed in a plurality of sections, corresponding to said
plurality of densities. 21. An ink jet recording apparatus according to
claim18, wherein said information generating neans is a dip switch

provi ded on the ink jet recording apparatus. 22. An ink jet recording
apparatus according to claim 18, whereid said information generating neans
I's an operation panel provided on the ink jet recordi ng apparatus. 23.
An ink jet recording apparatus according to claim18, wherein said

i nformati on gener atj me gener at es gﬁpﬁ i nf dibZat i on based on an

i nstruction from gty mea on- nectedt'd the ipk jetl&lecording

appar at us. 24. An"ink Tet recot¥thg appgrat isxdaccorditng to clai m 18,

wherein said particular recorgigs neap s flas ey gy | generating neans
for supplying heat energy to the iph . Rer gés i nk using that

heat energy. =~ 25. An i Y et %@to.:tz‘oo accor/dhNgg to cl ai m 24,
wherein said particul ar cOLe 28 Ch 5@ chamge ip the ink

by using heat energy generafed by % @@ti ngs&ans, and
~ )
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to a pressure produced by said state
apparatus as in claim 18, wherein
second recordi ng nmeans
inks. 27. An ink jet

change.

said first

26. An ink jet
recordi ng neans and said

each can discharge a plurality of different color
recordi ng nmethod for recording by dis-

recordi ng

chargi ng an

ink onto a recording nediumin accordaR@e-with a recording data using a

particul ar recordi ng neans for
exchangeably nounting either a first

recordi ng nounted on a nounting portion for

recordi ng means for discharging an

ink of a predeternined color &nd having a single density or a second
recordi ng neans for dlschargvﬁqgan i nk of the predetjerm ned col or and
having a plurality of densitigss charlactergzed by irjcl uding a step of
recei ving designated informat&déd, i ndi catigg whdt her the first
recordi ng means of the secondaéﬁéﬁrd- ng neais |lis nounfed in the
nounting portion, for igrugglnc recordj ng cgntirol ;
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-51 - a recording control changing step of changing a recording

control of the recording in accordance with said des- I gnat ed

i nformation; and | mage processing steps for processing i nage data
corre- sponding to an inmage to be recorded, the inmage pro-

cessing steps formng driving data for @ntrolling driv- ing of said
recordi ng neans to control a discharge of I nk based on a density

whi ch i mage data indicates, the | mage processing steps selectively
utilizing a first table for converting inmage data into i nage data
correspond- ing to an ink having a predetermnned single density and

[)
the i mage processing steps‘ﬁq;ﬁing;vr+¥_f
/ A c/

\, /4

AR/

:i.'\_.(-/

] \_‘-.

a second table for converting i Bmge data i nf/ \ age dat a
correspondi ng to each ofL_rThnks auing o }i of densities, and
;

FIG. 23
PRIOR -ART

REPLACEMENT SHEET

18 NOV 1996




ing data for discharging ink based on converted i mage data, and

wherein said recording control changi ng step changes a table for
converting inmage data to be utilized by said i mge processing step
based on said designated infor- mat i on. 28. An ink jet recording
met hod according to claim27, wherein sdid first recording neans and said
second record- ing neans each have a discrimnated elenent which is
discrimnated in said discrimnation step. 29. An ink jet recording

met hod according to claim27, wherein an ink supply nmeans for supplying
the inks is exchangeably nmounted on said nounting portion in accor- dance
wth a type of said particular recording neans to be nounted on said
nmounting portion, and said discrimnation step nakes a discrimnation as
to whether said particular recording nmeans to be nounted on said nounting
portion is said first recording means or said second recordi ng neans by
detecting a type of said ink supply neans 30. An ink j ecordi ng net hod

according to claim?29, ~
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wherein said ink supply neans has a discrimnated marking in accordance
with the type of a corresponding said record- ing neans, and said
discrimnated marking is discrimnated in said discrimnation step. 31.
An ink jet recording nmethod according to claim27, wherein said particular
recordi ng means has heat energy genepating nmeans for supplying heat energy
to the ink, and discharges the ink using said heat energy.

- 52 - 32. An ink jet recording nethod according to claim 31, wherein
said particular .recording neans causes a state change in the ink using
heat energy generated by said heat

REPLACEMENT SHEET
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energy generating neans, and discharges the ink in response to a pressure

produced by said state change. 33. An ink jet recording nmethod as in
claim 27, wherein said first recording nmeans and sai d second recordi ng
means each can discharge a plurality of different col or inks. 34. An ink

jet recording nethod for recording by -diZ$- -charging an ink onto a recording
medi um in accordance with a recording data using a particular recording
means nmounted on a nmounting portion for exchangeably nounting either a
first recording nmeans for discharging or a second recordi ng nmeans for

di scharging an ink of the predeterm ned col or and having a plurality of

densities, said recording nethod com prising the steps of: providing a
recordi ng system conprising a host device connected to said ink jet
recordi ng appar at us; a generating step for generating designated

I nformation for instructing recording control by said host device; a
recordi ng control changing step of changing a recording control in
accordance with the information of said i nformati on genergting step;
and ey <
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. . 2E4245-1 RS
i mage processi I3 YUIPHITOr| processing i mage data corre- sponéh ng to an

i mage to be [ecorded, the ge pro- cessing steps formng driving data
for controkling drrv- I ng of said recording neans to control a

di schar ge Lok based oh a density which image data indicates, the

i mage processing steps selectively utilizing a first flhippPlheetHasB eplaced
converting i mage data into i nage data é@rrespond- jﬂ hT maw ng

a predetermned si ensity and a second table fl mmnﬂ H I mage
data |nm m‘\ﬂ“ m& corresp C of inks having a plurality
C

e imge processing steps formng driv- I ng data
for di schar §i ny i'nk based on converted | mage dat a, wherein said
recording control changing step changes a tabl e for converting i mge

data to be utilized;by Sﬂdmk jed TRUE-RELS CSSI NG SILRHIARCI00-821 Kl
generatEddh@Eﬂﬁrging af® AP bato a recording medium in accordance with

a recording data, characterized by comprising:

a mounting portion for exchangeably mounting either
of a first recording means for discharging an ink of a
predetermined color and having a single density and a second
recording means for discharging an ink of the predetermined
color and having a plurality of densities;

a plurality of image processing means for
processing images corxresponding to said first racording means
and said second recording means, respectively, said plurality
of image processing means counsisting of a first table
corresponding to said first recording means for determining
the discharging of the ink in accordance with a density of the
image to be recorded, and a second table corresponding to said
second recording means for determining the discharging of said
plurality of inks having different densities in accordance
with the density of the image to be recorded:

recording control changing means for changing a said
image processing means in accordance with said designated
information; and

means for receiving designated information fox
instructing said image processing means.

2. An ink jet recording apparatus which records by
discharging an ink onto a recording medium in accordance with
a recording data and a system comprising a host device
connected to said ink jet recording apparatus, sai apparatus
comprising:

information generating means for generating an
information signifying whether a particular recording means to
be mounted on said mounting portion is said first recording
means or said second recording means, said information
generating means being provided in said host device;

a mounting portion for exchangeably mounting either
of a first recording means for discharging an ink of a
predetermined color and having a single density and a second
recording means for discharging an ink of the predetermined
color and having a plurality of densities;

a plurality of image processing means for processing
images, cozxresponding to said first recording means and said
sacond recording means, respectively, wherein said recording
control changing means changes said image processing means in
accordance information generated by said information
generating means, said plurality of image processing means

v .
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35. An ink jet recording apparatus which perforns the recording by

di scharging ink onto a recording mediumin accordance with recordi ng data,
conpri si ng: a nounting portion for exchangeably nounting a record-

i ng means, the nounting portion being adjusting tOThlSShQG'ﬂmBédn\Re;blaéedTDu

;eaﬂSgrzmzdml’\lﬂ\\mmwnm\mldscr.-mm:.?ﬁgfﬂgza;ﬁmmmﬁﬁg e

recordi ng means nounfedon® sai d mounting portion; and controlTTng neans
or executing control in such a manner t hat an i nmage processing
corresponding to a gradation val ue of inmage data of a predeterm ned

color in a ceseisting of a first table corresponding to said first

recording means for determining the discharging of the ink in
accordance with a density of the image to be recorded, and a
sacond table corresponding to said second recording means for
determining the discharging of said plurality of inks having
different densities in accordance with the density of the
image to be recorded: and

racording control changing for changing said image
processing means in accordance with information generxated by
said host davice.

3 An ink jet recording method for recording by
discharging an ink onto a recording medium in accordance with
a recarding data using a particulax recording means for
xrecording mounted on a mounting portion for exchangeably
mounting either a first recording means for discharging an ink
of a predetermined color and having a single density or a
second recording means for discharging an ink of the
predetermined color and having a plurality of densities,
characterized by including:

a step for receiving designated information for
instructing recording control; and

a recording control changing step of changing a
recording control of the recording in accordance with said
designated information; and

a plurality of image processing steps for processing
an image corresponding to said particular recording means ta
be mounted in accordance with the image to recorded, wherein
said image processing steps determine a discharging of the ink
for the recording means, based on a first table corresponding
to saild fist recording means for determining the discharging
of the ink in accoxrdance with a density of the image to be
recorded, and a second table corresponding to said second
recording means for determining the discharging of said
plurality of inks having different densities in accordance
with the density of the image to be recorded, and

wherein said recording control changing step changes
said image processing step.

4 An ink jet recording apparatus for recoxding by
discharging an ink onto a recording medium in accordance with
a recording data using a particular recording means mounted on
a mounting portion for exchangeably mounting either a first
recording means for discharging or a second recording means
for discharging an ink of the predetermined color and having a
plurality of deasities, and recarding method in recording
system comprising a host device connected to said ink jet
recording apparatus, said method including:

a generating step for generating designated
information for instructing recording control by said host

davice; ‘
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where, with respect to a predeterm ned col or, recording can be nmade by

an ink having a single density is differentiated fromthat in a case
where, with respect to a predeterm ned col or, T}ﬂ(gggq can be made by
I nks having a plurality of different densities, placed

di scri m nat ed scrim nating neans. I i ng
nmet hod in an iB "}mm’ MUMappar at us 4shi-ch perfo |ng by
di schargi ng i nk«on g nmediumin accordance with recor I ng dat a,
sai d apparatus having a nounting portion for exchangeably nounting a
recording means, the method conprising the steps of: a discrimnating step
for discrimnating the recording nmeans nounted on sal d nounting portion;
and an inmge processing SEERT 19 SaRRoln ghargiegcsteniof miyagingdat a,
wherein, in s% X 8ge BPBE%%S%' sqanstangh FAEBethe odesignated ng
correspondl ng"% 13’33 2BaP oﬁa%l PR tRGe TeRCHATHOR S ELRTr @& er ni ned
color in-a cage Wnere A PLHrality of dmagg HrBFéﬂé%L‘éﬁf nF¥RRs faxoProregsiag ng

can be correspondxng to said particular recording means to
be nounted in accordance with the image to recorded, wherein
said image processing steps determine a discharging of the ink
for the recording means, based on a determining the
discharging of the ink in accordance with a density of the
image to be recorded, and a second table corresponding to said
second recording means for determining the discharging of said
plurality of inks having different densities in accordance
with the density of the image to be recorded,

where said recording control changing step changes

said image processing step.
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made by an ink of a single density is differentiated from that in a case
where,- with re t “m‘“erm’ ned col or, recording can be nmade by
i nks ‘having a \Mﬁ“‘\ﬂ‘m“‘ ifferent densiti&s, based on a discrim nated
S

result by I'Scrimm fating neans.47 .
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What is claimed is: . ’
1. An ink jet recording apparatus which records by
discharging an ink onto a recording medium in accordance
with a recording data, characterized by comprising: -

a mounting portion for exchangeably mounting either a
first recording means for discharging an ink of a
predetermined color and having a single density and a-
second recording means for discharging an ink of the
prédetermined color and having a plurality of densities;

image processing means for processing image data cor-
responding to an image to be recorded, the image
processing means forming driving data for controlling
driving of said recording means to control a discharge
of ink based on a density which image data indicates,
. the image processing means selectively utilizing a first
table for converting image data into image data corre-
sponding to an ink having a predetermined single
density and a second table for converting image data
into image data corresponding to each of inks having a
plurality of densities, and the image processing means
forming driving data for discharging ink based on
converted image data;
means for receiving designated information, indicating
whether the first recording means or the second record-
ing means is mounted in the mounting means, for
instructing said image processing means; and

recording control changing means for changing a table for
converting image data to be utilized by said image
processing means based on said designated informa-
tion.

2. An ink jet recording apparatus according to claim 1,
wherein said first recording means and said second record-
ing means each have a discharge orifice array comprising a
plurality of discharge orifices.

3. An ink jet recording apparatus according to claim 2,
wherein said second recording means has said discharge
orifices disposed in a plurality of sections, corresponding to
said plurality of densities.

4. An ink jet recording apparatus according to claim 1,
wherein said first recording means and said second record-
ing means each have a discriminated element which is
discriminated by said discriminating means.
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5. An ink jet recording apparatus according to claim 4,
wherein said discriminated means is a plurality of pin
members provided at contact points when said first record-
ing means and said second recording means are mounted on
said mounting portion.

6. An ink jet recording apparatus according to claim 4,
wherein said discriminated means is of a type which is
electrically conductive or non-electrically conductive
member, and said discriminating means discriminates the
type of said recording means by detecting a conductivity of
said discriminated means.

7. An ink jet recording apparatus according to claim 1,
further comprising:

ink supply means for supplying the inks to be exchange-

ably mounted on said mounting portion in accordance
with a type of said particular recording means mounted
on said mounting portion;

wherein said discriminating means makes a discrimina-

tion whether said particular recording means to be
mounted on said mounting portion is said first record-
ing means or said second recording means by detecting
a type of said ink supply means.

8. An ink jet recording apparatus according to claim 7,
wherein said ink supply means has a discriminated element
in accordance with the type of a corresponding said record-
ing means, and said discriminated element is discriminated
by said discriminating means.

9. An ink jet recording apparatus according to claim 8§,
wherein said discriminated means is a marking in accor-
dance with corresponding recording means.

10. An ink jet recording apparatus according to claim 1,
wherein said particular recording means has heat energy
generating means for giving heat energy to the ink, and
discharges the ink using that heat energy.

11. An ink jet recording apparatus according to claim 10,
wherein said particular recording means causes a state
change in the ink by using heat energy generated by said heat
energy generating means, and discharges the ink in response
to a pressure produced by said state change.

12. An ink jet recording apparatus according to claim 1,
further comprising reading means for reading an original
image to be recorded on the recording medium.

13. An ink jet recording apparatus according to claim 1,
further comprising image information handing means for at
least one of transmitting and receiving image information.
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14. An image recording apparatus according to claim 13,
further comprising reading means for reading an original
image to be recorded on the recording medium.

15. An image recording apparatus according to claim 1,
further comprising input means for inputting record data to
be recorded on the recording medium. '

16. An ink jet recording apparatus according to claim 15,
wherein said input means is a keyboard.

17. An ink jet recording apparatus as in claim 1, wherein
said first recording means and said second recording means
each can discharge a plurality of different color inks.

18. An ink jet recording apparatus which records by
discharging an ink onto a recording medium in accordance
with a recording data and a system comprising a host device
connected to said ink jet recording apparatus, said apparatus
comprising:

information generating means for generating information

signifying whether a particular recording means
mounted on said mounting portion is a first recording
means or a second recording means, said information
generating means being provided in said host device;
a mounting portion for exchangeably mounting either the
first recording means for discharging an ink of a
predetermined color and having a single density and the
second recording means for discharging an ink of the
predetermined color and having a plurality of densities;

image processing means for processing image data cor-
responding to an image to be recorded, the image
processing means forming driving data for controlling
driving of said recording means to control a discharge
of ink based on a density which image data indicates,
the image processing means selectively utilizing a first
table for converting image data into image data corre-
sponding to an ink having a predetermined single
density and a second table for converting image data
into image data corresponding to each of inks having a
plurality of densities, and the image processing means
forming driving data for discharging ink based on
converted image data; and

recording control changing means for changing a table for

converting image data to be utilized by said image
processing means based on said generated information.
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19. An ink jet recording apparatus according to claim 18,
wherein said first recording means and said second record-
ing means each have a discharge orifice array comprising a
plurality of discharge orifices.

20. An ink jet recording apparatus according to claim 19,
wherein said second recording means has said discharge
orifices disposed in a plurality of sections, corresponding to
said plurality of densities.

21. An ink jet recording apparatus according to claim 18,
wherein said information generating means is a dip switch
provided on the ink jet recording apparatus.

22. An ink jet recording apparatus according to claim 18,
wherein said information generating means is an operation
panel provided on the ink jet recording apparatus.

23. An ink jet recording apparatus according to claim 18,
wherein said information generating means generates said
information based on an instruction from host means con-
nected to the ink jet recording apparatus.

24. An ink jet recording apparatus according to claim 18,
wherein said particular recording means has heat energy
generating means for supplying heat energy to the ink, and
discharges the ink using that heat energy.

25. An ink jet recording apparatus according to claim 24,
wherein said particular recording means causes a state
change in the ink by using heat energy generated by said heat
energy generating meauns, and discharges the ink in response
to a pressure produced by said state change.

26. An ink jet recording apparatus as in claim 18, wherein
said first recording means and said second recording means
each can discharge a plurality of different color inks.

27. An ink jet recording method for recording by dis-
charging an ink onto a recording medium in accordance with
a recording data using a particular recording means for
recording mounted on a mounting portion for exchangeably
mounting either a first recording means for discharging an
ink of a predetermined color and having a single density or
a second recording means for discharging an ink of the
predetermined color and having a plurality of densities,
characterized by including:

a step of receiving designated information, indicating

whether the first recording means of the second record-
ing means is mounted in the mounting portion, for

instructing recording control; ]
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a recording control changing step of changing a recording
control of the recording in accordance with said des-
ignated information; and
image processing steps for processing image data corre-
sponding to an image to be recorded, the image pro-
cessing steps forming driving data for controlling driv-
ing of said recording means to control a discharge of
ink based on a density which image data indicates, the
image processing steps selectively utilizing a first table
for converting image data into image data correspond-
ing to an ink having a predetermined single density and
- a second table for converting image data into image
data corresponding to each of inks having a plurality of
densities, and the image processing steps forming driv-
ing data for discharging ink based on converted image
data, and
wherein said recording control changing step changes a
table for converting image data to be utilized by said
image processing step based on said designated infor-
mation.
28. An ink jet recording method according to claim 27,
wherein said first recording means and said second record-
ing means each have a discriminated element which is
discriminated in said discrimination step.
29. An ink jet recording method according to claim 27,
wherein an ink supply means for supplying the inks is
- exchangeably mounted on said mounting portion in accor-

dance with a type of said particular recording means to be
mounted on said mounting portion, and said discrimination
step makes a discrimination as to whether said particular
recording means to be mounted on said mounting portion is
said first recording means or said second recording means by
detecting a type of said ink supply means.

30. An ink jet recording method according to claim 29,
wherein said ink supply means has a discriminated marking
in accordance with the type of a corresponding said record-
ing means, and said discriminated marking is discriminated
in said discrimination step.

31. An ink jet recording method according to claim 27,
wherein said particular recording means has heat energy
generating means for supplying heat energy to the ink, and

discharges the ink using said heat energy. REPLACEMENT SHEET
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32. An ink jet recording method according to claim 31,
wherein said particular .recording means causes a state
change in the ink using heat energy generated by said heat
energy generating means, and discharges the ink in response
to a pressure produced by said state change.

33. An ink jet recording method as in claim 27, wherein
said first recording means and said second recording means
each can discharge a plurality of different color inks.

34. An ink jet recording method for recording by dis-
charging an ink onto a recording medium in accordance with
a recording data using a particular recording means mounted
on a mounting portion for exchangeably mounting either a
first recording means for discharging or a second recording
means for discharging an ink of the predetermined color and
having a plurality of densities, said recording method com-
prising the steps of:

providing a recording system comprising a host device

connected to said ink jet recording apparatus;

a generating step for generating designated information
for instructing recording control by said host device;

a recording control changing step of changing a recording
control in accordance with the information of said
information generating step; and

image processing steps for processing image data corre-
sponding to an image to be recorded, the image pro-
cessing steps forming driving data for controlling driv-
ing of said recording means to control a discharge of
ink based on a density which image data indicates, the
image processing steps selectively utilizing a first table
for converting image data into image data correspond-
ing to an ink having a predetermined single density and
a second table for converting image data into image
data corresponding to each of inks having a plurality of
densities, and the image processing steps forming driv-
ing data for discharging ink based on converted image
data, :

wherein said recording control changing step changes a
table for converting image data to be utilized by said
image processing step based on said generated infor-
mation.
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35. An ink jet recording apparatus which performs the
recording by discharging ink onto a recording medium in
accordance with recording data, comprising:

a mounting portion for exchangeably mounting a record-
ing means, the mounting portion being adjusting to
selectively mount recording means among a plurality of
recording means, each discharging a different kind of
ink;

discriminating means for discriminating the recording

means mounted on said mounting portion; and
controlling means or executing control in such a manner
that an image processing corresponding to a gradation
value of image data of a predetermined color in a case
where, with respect to a predetermined color, recording
- can be made by an ink having a single density is
differentiated from that in a case where, with respect to
a predetermined color, recording can be made by inks
having a plurality of different densities, based on a
discriminated result by said discriminating means.
36. A controlling method in an ink jet recording apparatus
which performs the recording by discharging ink onto a
recording medium in accordance with recording data, said
apparatus having a mounting portion for exchangeably
mounting a recording means, the method comprising the
steps of:

a discriminating step for discriminating the recording
means mounted on said mounting portion; and

an image processing step for executing a process of image
data,

wherein, in said image processing step, an image pro-
cessing corresponding to a gradation value of image
data of a predetermined color in a case where, with
respect to a predetermined color, recording can be
made by an ink of a single density is differentiated from
that in a case where, with respect to a predetermined
color, recording can be made by inks having a plurality
of different densities, based on a discriminated result by
said discriminating means.
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METHOD AND APPARATUS FOR INK JET RECORDING
ABSTRACT OF THE DISCLOSURE

The present invention aims to provide an
ink jet recording appar;tus and an-&nk jét recording
method which can produce an image excellent in
gradation and resolution and allows the image for
text, graphics and listing to the obtained at high
speed and good quality. The present. invention
allows a desired recorded image to be cobtained by
exchangeably comprising an ink jet unit for
producing the image excellent in gradation, and an
ink jet unit having higher character quality and
capable of recording at high speed, and effecting

recording control in accordance with the ink jet

unit.

FIGURE. 1

REPLACEMENT SHEET

0 5 JAN 2001




