-1- INK JET PRI NTI NG METHOD AND APPARATUS FIELDFEﬁkI I | ON AND
RELATED ART The present invention relates to an'itt r I ng

apparatus which forns letters and pictures by means of ejecting ink
droplets onto print medium The present “invention also relates to an ink
jet printing nmethod. According to this nmethod, dye containing color ink is
ejected'on the print nediumso 10 " as to"hix or react with colorless or
light colored liquid (print quality inprover liquid) which contains various
conpounds capabl e of rendering the dye in the ink insoluble, producing
thereby a highly reliapi Bﬁ&nﬁth&ENhnﬁﬁgﬁﬁﬁ gﬁ ehppRRaTdnce. light 15
resi stance, or the like properties, or a hig ensity 1 mage of high
quality, which suffers little fromfeathering or color bleeding. Further,
the present invention relates to a color ink jet printing nmethod for
printing col orp2RLDNEHETHEC ERUENY IONJAND! REDAGEDIARTI ty. Mre

The present invention relates to an ihk jet
5 printing apparatus ﬁhich forms letters and pictures by
means of ejecting ink droplets onto print medium.

The present invention also relates to an ink
jet printing method. According to this method, dye
containing color ink is ejected on the print medium so

» 10 . as to mix or react with colorless or light colbred

“ liquid {print quality improver liquid) which contains
various compounds capable of rendering the dye - in the
ink insoluble, producing thereby a highly.reliable
print with improved water resistance, 1i§ht

15 resistance, or the like properties, or a high density

image of high quality, which suffers little from
feathgfing or color bleeding. |

Further, the present invention relates to a
color ink jet printing method for printing color

20 images, clearly and with high density. More
specifically, it relates to a printing method in which
a set of color inks, such as yellow (Y), magenta (M)
and cyan (C), or green (G), red (R) and blue (B), is
used in combination with bléck (Bk) ink.

25 The present invention is applicable to all of
the apparatuses which use print medium such as paper,

fabric, leather, unwoven fabric, or the like, as well



specifically, it relates to a printing nethod in which a set of color inks,
such as yellow (Y), magenta (M and cyan (C, or green (G, red (R and
blue (B), is used in conmbination with black (Bk) ink. 25 : The
present invention is applicable to all of the apparatuses which use print
medi um such as paper, fabric, |eather, unwoven fabric, or the |like, as well
-2- as netals. As for specific exanpl es of2such apparatuses, it is possible
to list office equiprment or industrial production equipnment such as
printers, copying machines, or facsimles. 5 The printing nethod

(acsim | es. and“PHICERLE- o AEoTPF Pebshiat, afaiRuabrbl, sE8R "0 CTCli g

facsim | es, vant ageous 1n e operating

noise is low. tRghuRRhEEsSOTt k8 pBNsiblE To? 915N oE10RSHghiipRdSd: OF
or industrial production equipment such as printers,
copying machines, or facsimiles.

5 ' The printing method based on the ink jet
system is widely used in printers, copying machines,
facsimiles, and the like since it is advantageous in
that the operating noise is low; the running cost is
low; its size can be easily reduced; or it can be

10 easily converted to print color images.

However, in order to produce "highly reliable
printed products," or "printed images of high
quality," using the conventional ink jet printing
method, it was necessary to use specific paper

15 suitable for the purpose; in other words, it was
necessary to use dedicated paper with an ink absorbing
1ayer. In recent years, a method has been put to
practical use, which accomplishes the these objectives
by means of improving the ink so that the desirable

20 results can be obtained usihg "plain' paper used in
large quantity in the printer or copying machines.
However, the level of quality reachable using this
method has been unsatisfactory.

As for the method ih which the ink is

25 modified to improve the water_resistance of the image,
a method has been known, in which the water resistance

is given to the coloring material contained in the



10 easily converted to print color imges. However, in order to produce
"highly reliable printed products,” or "printed i mages of high quality,"”
usi ng the conventional ink jet printing nethod, it was necessary to use
specific paper 15 suitable for the purpose; in other words, it was
necessary to use dedi cated paper with an ink absorbing |layer. In recent
years, a method has been put to practical=3se, which acconplishes the these
obj ectives by neans of inproving the ink so that the desirable 20 results
can be obtained using "plain' paper used in large quantity in the printer

or copying machifpes. r¥%;r§gée¥§ﬂ égenggkggy%%q@%?§€a$ﬁgsing this

met hod has been unsat1 st act o f'or the e ink is 25

modi fied to | MidyfAde dpiflcdfe! &) Ao flsd Ve BIne udELEOGnbES Deen
nown, in which the water resistance 1s given to the coloring materi al
contained in thée ink dries; therefore, it is liable to plug the
nozzles of the printing head, and also, the
5 performances of the plugged nozzles are difficult to
restore. Of course, these problems can be prevented,
but the prevention requires a complicate structure.
A Japanese Laid-Open Patent Application No.
84,992/1981 discloses a method, in which the print
10 medium is coated in advance with a material cépable of
fixing the dye to the print medium. .This method,
however, requires the use of specific print medium,
and also, cannot avoid incieases in the size and cost
of the apparatus, since the material for fixing the |
15 dye has to be coated. Further, it is rather difficult
to coat reliably the dye fixing material to a
predetermined thickness.
Also, a Japanese Laid-Open Patent Application
No. 63,185/1989 discloses a technology for adhering to
20 the print medium a type of colorless ink capable of
rendering the dye insoluble, using an ink jet printing
head. In this method, the dot diameter of thé
colorless ink is rendered larger than that of the dot
diameter of the printing ink; thérefore, even when the
25 1anding‘points of the printing inks and colorless ink
are displaced from each other, the satisfactory print .

or image guality can be obtained.



-3- ink. Basically, the ink used in this nethod is rendered difficult to
re-dissolve in the water once the ink dries; therefore, it-is liable to
plug the nozzles of the printing head, and al so, the 5 performances of the
pl ugged nozzles are difficult to restore. O course, these problens can be
prevented, but the prevention requires a conplicate structure. A Japanese
Lai d- Open Patent Application No. 84,992/ 1981 di scl oses a method, in which
the print 10 nediumis coated in advance with a material capable of fixing
the dye to the print nmedium This nethod, however, requires the use of

specific print nmedium and al so, cannot avoi.d |ncreases in_the size and
cost of the apparatus, siP¥eVehe Fﬂfﬁr?ﬁgh?ﬂra#§9iﬁﬂ§?ﬁ€slgr8§e%h§s to be
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.Appljcation injects the colorless ink across the entire surface
where the images are to be formed; therefore, a large

5- amount of the colorless ink is consumed, and as a
result, the running cost increases. Also, since more
than usual amount of.ink is injected into the print
medium, it takes a longer time to drf the ink, and
also, the landing points of the inks are displaced

10 from each other because of the cockling of the print
medium, which occurs as the ink adhered to the print
medium dries. In particular, when a color image is
formed, the cockling, which leads to the misalignment
of the landing points, greatly deteriorates the image

15 quality. The patent application being discussed here
.does not disclose any method for optimizing the amount
of the colorless ink to be adhered to the print
medium, according to the type of the print medium.
Further, the colorless ink is ejected even when the

éo high quality is not required, for example, even when
the recording is made in a draft mode; therefore, the
colorless ink is wastefully consumed. Further, the
liquid permeation into thé print medium varies
depending on the environmentél factors such as ambient

25 temperature or humidity; therefore, there are times

when the dye insolubilizing colorless ink fails to mix

or react idealistically with the image producing ink,



No. 63, 185/1989 discloses a technology for adhering to 20 the print medi um
a type of colorless ink capable of rendering the dye insoluble, using an
ink jet printing head. In this nethod, the dot diameter of the colorless
ink is rendered | arger than that of the dot dianmeter of the printing ink;

t herefore, even when the 25 | anding points of the printing inks and
colorless ink are displaced fromeach othep+ the satisfactory print or

i mage qual ity can be obtai ned. -4- However, this method al so suffers
fromthe follow ng shortcomng. In other words, this nethod injects the

colorless ink across the entjre surface where the ipages.are to be forned;
therefore, a | &Yk a8 Ml the &%?o*?e%%tims?%ulgbiéﬁﬁ&d, and as a

result, the running costalfS! eaies:: £hi@ afkPSFeliBL§ bUResEYR! cAIOUN Of
print medium depending on the type of the print
medium; therefore, there are times when the dye
5 insolubilizing color less ink fails to mix or react
idealistically with the image producing ink, and as a
result, the dye is not insolubilized.

Therefore, this method suffers from another
shortcoming. Namely, when the dye is not

10 insolubilized, the feathering or bleeding occurs to
degrades the print image. Here, "feathering” means a
phenomenon that the bleeding ink leaves on the print
medium, a pattern of trails that looks like a feather,
and "bleeding" means a phenomenon that the color inks

15 mix with each other on the print medium after they are
deposited thereon.

There have been disclosed a large number of
conventional technologies which are intended to
improve the fastness of the print. A Japanese Laid-

20 Open Patent Application No. 24,486/1978 discloses a
technology which improves the resistance of the dyed

" product against humidity. According to this
teéhnology. the dyed product is put through a process
in which the dye in the dyed product is turned into

25 lake so that it is firmly fixed.

A Japanese Laid-Open Patent Application No.

43,733/1979 discloses a printing method, in which an



medium it takes a longer tine to dry the ink, and al so, the | anding points
of the inks are displaced 10 fromeach ot her because.of the cockling of the
print medium which occurs as the ink adhered to the print mediumdries. In
particular, when a color image is formed, the cockling, which |eads to the
m sal i gnment of the |anding points, greatly deteriorates the inmge 15

qguality. The patent application being di sédssed here does not disclose any
met hod for optim zing tthe amount of the colorless ink to be adhered to the
~print nmedium according to the type of the print nedium Further, the

colorless ink i s _ejected _even when the 20 hggpéggalit Is not required, for
exanpl e, even WREnIBRePFIREABOFYSLeM S U % tigne Witdt e, the

oL e K il Bt o R Mion, ey R
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i mage produci ngthR¥, under the normal or heated condition; wherein
5 +those components are allowed to make contact with each
other on the print medium so that a film capable of
adhering firmly to the print medium is formed.
A Japanese Laid-Open Patent Application No.
150,396/1980 also discloses a method in which an agent
10 capable of forming the lake with the water soluble dye
in a water based ink is applied after the ink jet
printing.
In a Japanese Laid-Open Patent Application
128,862/1983, an ink jet printing method is disclosed, .
15 1in which it is anticipated where the image producing
ink is deposited, and thé image-producing ink and the
processing ink are deposited thereon in a overlapping
manner. According to this method, the processing ink
may be deposited before the image producing ink, or
20 may be overlaid on the image producing ink deposited
before the processing ink; or the image producing ink
may be overlaid on the processing-ink deposited before
the image producing ink, and thus depoéited image
producing ink may be covered'with the processing ink.
25 However, the problems that might have
occurred through the practical applications of these

printing methods have not been disclosed in these



-5- and as a result, the dye is not insolubilized. Also, the liquid
differently permeates the print medi um depending on the type of the print
medi um therefore, there are tinmes when the dye 5 insolubilizing color |ess
ink fails to mx or react idealistically with the i mge producing ink, and
as aresult, the dye is not insolubilized. Therefore, this nmethod suffers
from anot her shortcom ng. Nanely, when the7dye is not 10 insolubilized, the
feathering or bl eeding occurs to degrades the print inmge. Here,
"fgathering" means ? phenomenon that the bleeding ink | eaves on the print
medium a pattern of trails that |ooks |ike a feather. and "bl eeding" neans
a phenomenon t h3PurRaleorhichnpressnt; £ hPEZOK 3Fﬁgpogﬁgfﬁ§‘prin? medi um

after they are dep03|tethQ% %9?'no method has been disclosed in

these patent applications, in which when two or more
inks of different color are used, the processing

5 1liquid (print quality improver liquid) is made'to
react with only the ink of a specific color, nor has
been disclosed a method in which a recording mode
suitable for a specific purpose can be selected from
amdng a number of available recording modes.

10 Also, no method has been disclosed, which can
minimize the amount of the processing liquid to be
applied to the area which basically has no bea;ing on

the printing results.

15 SUMMARY OF THE INVENTION

The present invention was made in
consideration of the aforementioned problems, and its
object is to obtain a "reliable print," which displays
better water resistance and light resistance, and

20 faster fixation than those of the conventional print,
even when plain paper is used as the print medium.

Another object of the present invention is to
provide an ink jet printing method and a printing
apparatus, which are_capablé of producing a "high

25 quality printed image" which has high density and
highly developed colors, and does not suffer from the

feathering or color bleeding.



There have been di sclosed a | arge nunber of conventional technol ogi es which
are intended to inprove the fastness of the print. A Japanese Laid- 20 Open
Pat ent Application No. 24,486/ 1978 discl oses a technol ogy which inproves
the resistance of the dyed product against hum dity. According to this

t echnol ogy, the dyed product is put through a process in which the dye in
the dyed product is turned into 25 | ake so8that it is firmy fixed. A
Japanese Lai d-Qpen Patent Application No. 43,733/ 1979 discloses a printing
met hod, in which an -6- ink jet printing systemis used in conjunction

Sapaci {1 s as they ke BSREHSE QPURCEaR SPROPTURGRE CRYSRSARE 5 HReated
condi tion; whergi B, pabhgie 1ARTQRCRLIntifig?etRd LACTAKBANIAY Wi th each
method, which are capable of depositing efficiently
the print quality improver liquid on the print medium,
5 without wasteful;y consuming the print quality
improver liquid.

Another object of the present invention is to
provide a printing method in which an optimal process
is carried out depending on the print medium type, for

10 example, whether the print medium is the OHP
transparency or something else, so that a high guality
image with the highest water resistance can be
obtained. |

A further object of the present in#ention is

15 +to provide a printing method in which the amount of
the processing liéuid to be ejected is minimized to
reduce the running cost, while producing a high
quélity image having a minimum amount of cockling.

Another object of the present invention is to

20 improve the fastness of the ink fixation to the print
medium, the water resistance of the produced image,
and the color development of the produced image, and
to minimized the color bleeding among two Or more
color inks, by means of cauéing the print quality.

25 improver liquid to mix or react with the ink, on the
print medium.

In other words, the ink jet printing method



other on the print nmediumso that a filmcapable of adhering firmy to the
print mediumis fornmed. A Japanese Lai d-Qpen Patent Application No.

150, 396/ 1980 al so di scloses a nethod in which an agent 10 capabl e of
formng the ake with the water soluble dye in a water based ink is applied
after the ink jet printing. In a Japanese Lai d-Open Patent Application
128,862/ 1983, an ink jet printing nethod F9-di sclosed, 15 in which it is
antici pated where the inmage producing ink is deposited, and the inmge
produci ng ink and the processing ink are deposited thereon in a overl appi ng

manner. According to this nethod e processing ink may _ be deposited
before the imagd pPSGBEFﬁQCPnW}tBrEBG FSFe oﬁgVF§F&°B¥1§h§uF%h§€
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produci ng i nk, - 8RS oLhysxdeRRY LedoiTaaS BE0dughRdy Bo1BRePe sge ed vi th

the processing I'n wever, the problens that m'ght have
(hereinafter, print quality improver liquid, or P

5 liquid) containing components capable of rendering the
ink components insoluble or aggregating them, are
ejected onto the print medium, where the ink mixes
and/or reacts with the P liquid to produce a highly
reliable image of high quality.

10 The data to be used for ejecting the P liquid
are derived from the data to be used for ejecting the
color inks: yellow (Y), magenta (M), cyan (C) and
black (Bk) inks.

Further, this printing method provides two or

15 more printing modes, and the amount, type, or the
like, of the P liquid to be ejected, is determined
according to the selected mode. In this case, the
daté for ejecting the P liquid may be differently
composed depending on whether the Bk ink or the Y, M

20 and C inks.are ejected, and also, printing timing may

" set up sO as to.provide a lag between the P liquid,
and Bk, Y, M and C inks.
- In the present invention, the terminology,
"print quality improvement,ﬁ includes: the improvement

25 in image properties such as the density, saturation,

sharpness of edge, dot diameter, or the like; the

improvement in the fixibility of the ink; the



occurred through the practical applications of these printing nethods have
not been disclosed in these -7- journals which present these prior
technol ogi es. Further, no nethod has been disclosed in these patent
applications, in which when two or nore inks of different color are used,
the processing 5 liquid (print quality in?rover liquid) is nade to react
with only the ink of a specific color, nor fas been disclosed a method in
whi ch a recording node suitable for a specific purpose can be selected from
anong a nunber of avail able recording nodes. 10 . . Al so, no net hod

et oo cBRfrodlhalle o0 Ph4) Shet bEraTRATALEh bRERERERICES || 001
results. 15 SUMMKRY;hligd HEsh&lYEAS! £hk weather resistance, water

resistance, light resistance, or the like; and the
suppression of the bleeding, feathering, and the like.

5 The print quality improver liquid is liquid
contributory to thé.improvement of the print
properties, and includes liquid capable of
insolubilizing the dye contained in the ink, liquid
capable of disturbing the state of pigment dispersion

10 in the ink, as well as the like liquid. Here, the
terminology, "insolubilize," refers to a phenomenon
that anionic radicals in the ink dye, and cationic
radicals in the cationic substance contained in the
print quality improver liquid, ionically react with

15 each other, being thereby ionically bonded, and as a
result, the dye in the state of being uniformly
dissolved in the ink seﬁarates from the ink solution.
It should be noted here that even when the dye in the
ink is not entirely rendered insoluble, the present

20 invention can effectively suppress the bleeding, and
improve the color development, letter quality,
fixibility of the ink, and the like. Further, when
-the coloring material used in the ink is the water
soluble dye containihg anioﬂic radicals, the

25 terminolégy, "aggregate,"” is used as a terminology
having the same meaning as "insolubilize," but when

the coloring material in the ink is pigment, it also



The present invention was made in consideration of the aforenmentioned
problens, and its object is to obtain a "reliable print,"” which displays
better water resistance and |ight resistance, and 20 faster fixation than

t hose of the conventional print, even when plain paper is used as the print
medi um Anot her object of the present invention is to provide an ink jet
printing nmethod and a printing apparatus,-khich are capabl e of producing a
"high 25 quality printed i mage" which has high density and highly devel oped
colors, and does not suffer fromthe feathering or col or bleeding. - 8-

mothod and a pritRPRcthe POTORFRCR LhatcLBaoPLoBt HepbPeFRghEr PFoi ently
the print qualify, i gPSRUSE ShfkhdePohi€aPil"inPBILUEL with the
cationic radicals of the cationic substance contained
in the print quality improver liquid, and as a result,
5 the state of the pigment dispersion is disturbed,
which results in the increaée in the pigment diameter.
Normally, as the aggregation progresses, ink viscosity
increases. It should be also noted that even when the
pigment or pigment. dispersant in the ink is not

10 entirely aggregated, the present invention can
effectively suppress the bleeding, and improve the
color development, letter duality, fixibility of the.
ink, and the like.

In the present invention, the P liquid can be

‘15 optimally used according to the selected printing
mode; therefore, the power source capacity of the
printing apparatus can be reduced, which makes it
possible to reduce the apparétus size, as well as its
cost.

20 The present invention relates to an ink jet
printing method, which, in order to accomplish the
aforementioned objectives, uses the print quality
improyer liquid, which is mixed or caused to react
with the colofed inks: Y, M; C and Bk inks, on the

25 print medium, in resﬁonse to the imaging data. The
type and amount of the print quality improver liquid

are obtimally selected depending on the environmental



5 w thout wastefully consumng the print quality inprover |iquid. Another
obj ect of the present invention is to provide a printing nethod in which an
optimal process is carried out depending on the print nediumtype, for 10
exanpl e, whether the print nediumis the OHP transparency or something

el se, so that a high quality imge wth the highest water resistance can be
obtained. A further object of the presentlrvention is 15 to provide a
printing nethod in which the amount of the processing liquid to be ejected
is mnimzed to reduce the running cost, while producing a high quality

I mage having a_m ni num anount of cockling. Another object of the present

i nvention i s t§2oborspsBch ffcthgspmbiends tepperakurey 3ndohumd AGigy  pri nt
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' with "high quality" regafdless of the environment
5 and/or the type of the print medium.

In the present invention, the "adjustment" of
the amount of the pint quality improver liquid
includes selecting "non-ejection" of the print quality
improver liquid, as well as determining the amount of

10 the P liquid to be ejected per unit area of the print
medium.

According to the present invention, when the
print duality improver liquid and the inks are mixed
on the print medium, the higher the ambient

15 temperature is, and the lower the humidity is, the
less the print quality improver liquid is used.

The reasons why such a control that uses a
less amount of the print quality improver liquid as
the ambient temperature becomes higher, and the

20 humidity becomes lower is effective are as follows:
(1) 'The highér the temperature is, a shorter time
it takes for the print quality improver liquid and the
color inks to mix or react with each other,.and more
efficiently they do so, whilé they permeate from the
25 surface of the print medium thereinto; therefore, the
necessary amount of the print quality improver liquid

to be mixed or caused to react with the inks may be



25 inmprover liquid to mx or react with the ink, on the print medium In
other words, the ink jet printing nmethod -9- in accordance wth the
present. invention is such an ink printing nethod that coloring material
containing color ink, and colorless or lightly colored liquid (hereinafter,
print quality inmprover liquid, or P 5 |iquid) containing conponents
capabl e of rendering the ink conponents insm3-uble or aggregating them are
ejected onto the print nedium where the ink mxes and/or reacts with the P
liquid to produce a highly reliable imge of high quality. 10 The
data to be used _for ejecting the Pliquid are derived fromthe data to be
used for ejecti&&the color inks: yellow (Y), magenta (M, cyan (C) and

black (BKk) inks. (5} rhe lower the humidity is, the more difficult

it is for the ink to permeate into the print medium.
Therefore, the time necessary for these liquids to |

5 permeate into the print medium from the surface
thereof becomes longer, affording thereby enough time
for the-print quality improver liquid to mix or react
satisfactorily with the colored inks.

An excessive amount of the print quality

10 improver liquid produces contrary results: it induces
the feathering of the colored inks. Further, the
print quality improver liquid is replenished from the
pontaiher therefor as it is consumed. Therefore,
minimizing the print quality iﬁprover liquid usage can

15 also reduce the running cost.

The temperature based control of the Tw of
the print quality improver liquid and the humidity
based control of the Tw of the print quality improver
liquid may be independently executed. Though

20 detection of the humidity alone may be effective in
some degree, the best results can be obtained when the
control is executed on the basis of both the
temperature and humidity.

In the following eﬁbodiments of the present

25 invention, a case in which the Tw is controlled in
order to control the amount of the print quality

improver liquid to be ejected is described, but the



Further, this printing nethod provides two or 15 nore printing nodes, and
the anount, type, or the like, of the Pliquid to be ejected, is determ ned
according to the selected node. In this case, the data for ejecting the P
liquid my be differently conposed dependi ng on whether the Bk ink or the
Y, M20 and Cinks are ejected, and also, printing timng nay set up so as
to provide a |lag between the P liquid, and1B« Y, Mand Cinks. In the
present invention, the term nology, "print quality inprovenent," includes:
the inmprovenent 25 in inmage properties such as the density, saturation,
sharpness of edge, dot dianmeter, or the |like; the inprovenent in the
fixibility of tR¥eEgRt dpyentionyis matoldmited Py Adif case- t F9%I at ed
roperties of the i e, such as the at her. .resi st ance, ter
Prop examgqg, when the amodgi of the prin quaf%%y improver _
liquid is increased by means of controlling the
temperature of the print quality improver liquid head
5 unit, the temperature may be increased in order to
increase the amount of the print quality improver
liquid. Other means may be employed. -
Further, when the print quélity improver
liquid is selectively used on the basis of the user's
10 objective, and/or the characteristic of the printing
ink to be used, it is possible to produce a "highly
reliable" printed product with improved water
resistance and light resistance, and the like, and a
printed image of "high quality" which displays
15 preferable color development and high density while
. suffering little from the feathering and color
bleeding.
According to an aspect of the present
invention, the print quality improver liquid and inks
20 are caused to mix or react with each other on the
print medium, so that the water resistance and color
development of the printed image are improved; color
bleeding among two or more color inks is minimized:;
and the fixibility of the ink to the print medium is
25 improved.

According to another aspect of the present

invention, three modes are available, which are



resi stance, light resistance, or the like; and the suppression of the

bl eeding, feathering, and the like. 5 The print quality inprover liquid is
liquid contributory to the inprovenent of the print properties, and

i ncludes |iquid capable of insolubilizing the dye contained in the ink,

| i qui d capabl e of disturbing the state of pignment dispersion 10 in the ink,
as well as the-like liquid. Here, the termil®a ogy, "insolubilize," refers
to a phenonenon that anionic radicals in the ink dye, and cationic radicals
in the cationic substance contained in the print quality inprover |iquid,

tonically react wwth 15 each other, being thereb |on|caII§)bonded and as
a result, the dpanpaliyeos avdosptisaddyy %’ 1§ s PRI PY PR i nk

separates fromthe ink sol yti be not ed th t when t he
dye in the ink PBA{OL 4Bt %?%P&gqmlpﬁﬁ% t e D eser'l'f 5% i nvention
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the printing area so that the print quality improver

5 liquid can be properly applied. Therefore, it is
possible to minimize the amount of the print quality
improver liquid consumed during the printing, without
losing the effectiveness of the liquid.

According to another aspect of the present

10 invention, the liquids (including the inks) are
ejected in the following order: non-black ink print
quality improver liquid black ink. Using this order
can assure the effects of the print quality improver
liquid. This is because of the following reason; when

15 the liquids are ejected in a different order, for
example, non-black ink black ink print quality
improver liquid, the print quality improver liquid is
going to be ejected after bleeding occurs between the
non-black ink and black ink.

20 According to another aspect of the present
invention, the amount of the image producing ink to be
ejected onto the area where it is overlaid on the
print quality improver liquid is increased relative to
where it is not overlaid. fhis is because the

25 reaction between the print quality improver liquid and
ink stops the permeation of the ink at the location of

the reaction, resulting thereby in a smaller dot



the coloring material used in the ink is the water sol uble dye containing

anionic radicals, the 25 term nol ogy, "aggregate," is used as a term nol ogy
havi ng the sane neaning as "insolubilize,"” but when the coloring materi al
inthe ink is pignment, it also means t he phenonenon that the pignent

di spersant or the pignent surface tonically interacts with the cationic
radi cal s of the cationic substance contain&@-in the print quality inprover
liquid, and as a result, 5 the state of the pignment dispersion is

di sturbed, which results in the increase in the pignent dianmeter. Nornally,
as the aggregation progresses, ink viscosity increases. It should be al so
not ed t hat evedd%ﬂﬁgt?ﬁe pi gnent or pignent dispersant in the ink is not 10

bl cedi ng, and Lmprove ¢ ERESP oF A TERBbraRISe 8 EFHUERP R0 T b1ty of

the advantages of the present invention will become more
apparent upon a consideration of the following

5 description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figure 1 is a perspective view of an
embodiment of the ink jet printing apparatus in
accordance with the present invention.

Figure 2 is a front view of a printing head
unit of the printing apparatus illustrated in Figure

15 1, wherein the unit comprises a plurality of subunits.

Figure 3 is an enlargéd sectional view of the
print head illustrated in Figure 2.

Figure 4 is a block diagram of the structure
of the embodiment of the ink jet printing apparatus in

20 accordance with the present invention.

Figure 5 is a flow chaft'of the printing
operation of the first embodiment of the ink jet
printing method in accordance with the.present'
invention. |

25 Figure 6 is a planar drawing illustrating how
the printin§ head unit moves when the single pass

printing method is employed while‘the ink jet printing



ink, and the like. In the present invention, the P liquid can be 15
optimal |y used according to the selected printing node; therefore, the
power source capacity of the printing apparatus can be reduced, which nakes
it possible to reduce the apparatus size, as well as its cost. 20

The present invention relates to an ink jet frlnting met hod, which, in
order to acconplish the aforenentioned objet{tves, uses the print quality

i mprover liquid, which is mxed or caused to react with the col ored inks:

Y, M Cand Bk inks, on the 25 print medium in response to the inaging

ggt ?ma;rlhs tsglogc?&&h?%endl ng ’nﬁf eé 2%1*/ aéﬁéyrﬁiggéﬂe{f#é&i ors such as
the anbient temgralyednd humdity,
Figure 7 is a planar drawing illustrating how
the printing head moves when the double pass printing

5 method is employed while the ink jet printing method
in accordance with the present invention is practiced.

Figure 8 is an enlarged sectional view of the
printing head used in the second embodiment of the ink
jet printing method in accordance with the present

10 invention.

| Figure 9 is a flow chart of the printing
operation in the second embodiment of the ink jet
printing method in accordance with the present
_invention.

15 Figure 10 is a flow chart of the printing
operation for the third embodiment of the ink jet
printing method in accordance with the present
invention.

Figure 11 is a flow chart of the printing

20 operation in the fourth embodiment of the ink jet
printing method in accordance with the present
invention.

Figuré 12 is another flow chart of the
printing operation in the fdurth embodiment of the ink

25 jet printing method in accordance with the present
invention.

Figure 13 is a front view of the printing



and/ or the type of the-print medium therefore, it is possible to obtain
always a "highly reliable" inmage with "high quality" regardless of the
environnment 5 and/or the type of the print nedium In the present

i nvention, the

"adj ustment" of the amount of the pint quality inprover

liquid includes selecting "non-ejection” of the print quality inprover
as determining the anount -88-10 the P liquid to be ejected
per unit area of the print nedium According to the present invention,

liquid, as well

the print quali

ty inprover liquid and the inks are m xed on the print

medi um the higher .the anbient 15 tenperature_is, and the lLower . the
hunmidity is, tgBePQSEnﬁﬁeuﬁﬁpnanGgﬁrgﬁth;FEPéalpF i&gi§ s&gk PR

wh h | .that . I f ' | i
morover ) qui dPETERBIARERAR 1M REeRroRRealRESE, ok RiBsRRT' 100"

hum dity beconeinbgﬁ@EPhg effective are as follows: (1) The higher the
or

tenperature is,

10

15

20

25

er tine
Figure 14 is a chart presenting the printing

a s

data to be used for ejecting the ¥, M, C and Bk inks,
and the P liquid, in the first embodiment of the ink_
jet printing method in accordance with the present
invention.

Figure 15 is a block diagram illustrating the
general structure which will be employed when the
printing apparatus in accordance with the present
invention is applied to an information processing
apparatus capable of functioning as a word processor,
a personal computer, a facsimile, copying machine, or
the like.

‘Figure 16 is a schematic external view of the
information processing apparatus illustrated in Figure
15.

Figure 17 is a schematic external view of
another example of the information processing
apparatus comprising the printing apparatus in
accordance with the present invention.

Figure 18 is a general perspective &iew of
the printing section in an émbodiment of the ink jet
recording'apparatus in accordance with the presenf
invention.

Figure 19 is a general perspective view of

when



It takes for the print quality inprover liquid and the color inks to mx or
react wth each other, and nore efficiently they do so, while they perneate
fromthe 25 surface of the print mediumthereinto; therefore, the necessary
anount. of the print quality inprover liquid to be m xed or caused to react
with the inks may be -13- less. (2) The éomer the humdity is, the nore
difficult it is for the ink to perneate i Ait3~t he print medi um Therefore,
the tine necessary for these liquids to 5 perneate into the print medium
fromthe surface thereof beconmes |onger, affording thereby enough time for

the print qualiiye&Bipygle! oflUike!Grinkil sE8ELOAALLEHAEERERLY 1t L the

colored inks. An excessive ampbunt o e print quality 10 irnprover liquid
produces contragygheeuigs; it induces

Figure 20 is an enlarged, exploded

perspective view of the carriage illustrated in Figure
5 19.

Figure 21 is a general perspective view of a
recording head mountable on the carriage illustrated
in Figure 20, and an ink container mountable
replaceably on this recording head.

10 Figure 22 is an exploded perspective view of
a fixing member for connecting electrically the
-contact portion of the recording head and the main
assembly of the printing apparatus.

Figure 23 is an exéloded perspective view of

15 the carriage of the printing section, and a means for
. detecting the position thereof.

Figure 24 is a general perspective view of
the structure for fixing the positional relationshiﬁ
between the carriage of the printing section, and the

20 head base of the recording head portion.

Figure 25 is a side view of a fixing means
for assuring the reliability of the positional
relationship fixipg structure illustrated in Figure
24, |

25 Figure 26 is a sectional view of the fixing
member for connecting electrically the contact portion

of the recording head portion and the apparatus main



the feathering of the colored inks. Further, the print quality inprover
liquid is replenished fromthe container therefor as it is consuned.
Therefore, mnimzing the print quality inprover liquid usage can 15 al so
reduce the running cost. The tenperature based control of the Tw of the
print quality inprover liquid and the humdity based control of the Tw of
the print quality inprover liquid may be i+2@pendently executed. Though 20
detection of the humdity alone nay be effective in sone degree, the best
results can be obtained when the control is executed on the basis of both
the tenperature and hum dity. In the foll ow ng enbodi nents of the present

25 invention, a HYmhich the Twis controlled in order to control the
. . ) , : . : : . but
amount of the print qualliy L Rroye[s' \uhdeignlf $1851EH L3 fpgoribed. bu

holder and the recording head portion, illustrating
how the two are engaged.

5 Figure 28 is a sectional side view of the
recording head portion and ink container portion,
which are on the carriage portion.

Figure 29 is a perspective external view of
an embodiment of the ink jet recording apparatus in

10 accordance with the present invention.

- Figure 30 is an explanatory block diagram of
the control system in an embodiment of the ink jet
recording apparatus in accordance with the present
invention.

15 Figure 31 is a perspective drawing depicting
the structure of an embodiment of the ink jet printing
apparatus in accordance with the present invention.

Figure 32 illustrates the structure of a
liquid ejecting portion, wherein (a) is a perspective

20 view of the head units of the liquid ejecting portion
disposed on the carriage; (b) is a front view, as seen
from the direction of the print medium, depicting the
arrangement of the ejection outlets in'the liquid
ejecting portion; and (c) ié an enlarged sectional

25 view depicting the internal structure of the ejection
outlet illustrated in (c);

Figure 33 is a data table showing the data to



-14- present invention is not limted by this case. For exanple, when the -
~amount of the print quality inprover liquid is increased by neans of
controlling the tenperature of the print quality inprover |iquid head 5
unit, the tenperature nmay be increased in order to increase the anmount of
the print quality inprover liquid. Oher neans may be enpl oyed. Further,
when the print quality inprover liquid j%z%électively used on the basis of
the user's 10 objective, and/or the characteristic of the printing ink to
be used, it is possible to produce a "highly reliable” printed product with

o U ol e O SN A0 Y ol afgtary T o
R dne ) M 4 il qily eisomigRssel it I ThapRecalot] ot
liquid and i nkSigure 32.

Figure 34 is a flow chart of an embodiment of

5 the ink jet printing.method in accordance with the
present invention.

Figure 35 is a graph to show the relationship
between the internal temperature of the ink jet
printing apparatus and the Tw.

10 Figure 36 is a flow chart of another
embodiment of the.ink jet printing method in
accordance with the present-invention.

Figure 37 is a graph to show the relationship
between the temperature and Tw. |

15 Figure 38 is a front Qiew of an example of
the liquid ejecting portion employed in an embodiment
of the ink jet printing method in accordance with the
present invention.

Figure 39 is a front view of an example of

20 the liquid ejecting portion employed in another
embodiment of the ink jet printing method in
accordance with the present invention.

Figure 40 is a flow chart of an operation for
applying the print quality ihprover liquid to the Bk

25 ink only.

' Figure 41 is a planar drawing of a printed

product obtained through the application of another



20 are caused to mx or react with each other on the print nmedium so that
the water resistance and col or devel opnent of the printed i nage are

i nproved; col or bl eeding anong two or nore color inks is mnimzed; and the
fixibility of the ink to the print nmediumis 25 inproved. According to

anot her aspect of the present invention, three nodes are avail able, which
are -15- manually or automatically smrﬁ@hable page by page, and/or in
the m ddl e of each page. In other words, the printing node is discrimnated
with reference to the printing area so that the print quality inprover 5

amount of tho BPORB-ASAR B (S 4T Tetqmta tone BRE 1Ry The printing,
wi thout | osing,Lhe3khte! w%e%seofpzfé;%df QYivbntion.

Figure 42 is a flow chart of an operation for
applying the print quality improver liquid to the

5 letters only.

Figure 43 is a flow chart of an operation for
applying the print quality improver liguid to the Bk
‘ink letters only.

Figure 44 is a flow chart of an operation for

10 applying the print quality improver liquid to the C, M
and Y inks only.

Figure 45 is a front view of another example
of the ink liquid ejecting portion employed in an
embodiment of the ink jet printing method in

15 accordance with the present invention.

Figure 46 ié a front view of another example
of the ink liquid ejecting portion employed in an
embodiment of the ink jet printing method in
accordance with the present invention.

20 Figure 47 is a front view of an example of
the ink liquid ejecting portion, which is employed in
an embodiment of the ink jet printing method in
accordance with the present invention, and is capable
of ejectiné two types of print quality improver

25 liquid.

Figure 48 is a block diagram of an ink jet

printing apparatus to which the present invention is



According to anot her aspect of the present 10 invention, the |iquids
(including the inks) are ejected in the follow ng order: non-black ink
print quality inprover liquid bl ack ink. Using this order can assure the
effects of the print quality inprover liquid. This is because of the
foll owi ng reason; when 15 the liquids are e/ ected in a different order, for
exanpl e, non-bl ack i nk bl ack i nk prim23muality inprover liquid, the
print quality inmprover liquid is going to be ejected after bl eeding occurs
bet ween t he non-bl ack ink and bl ack ink. 20 Accordi ng to anot her
aspect of the paﬁiygaﬂrEMHnion, t he amount of ‘the imge producing ink to
be ejected ont &FFhe aré%.Mhere it is overlaid on the print quality inprover

liquidis increased rel g4 é94dwﬁ§?:§3£§%%8£19¥f‘{1@&%f@ s i s because:

the 25 reaction between t print qu rover lrquid and ink stops the

permeati on of thgd iy dfparfiai 8 WRidAOLRE G Sent F PEvehtIont f8T €DY N
a small er dot
applicable.
5 Figure 50 is a perspective view of a
recording head unit.
Figure 51 is an explanatory drawing of the
recording head structure.
Figure 52 is a flow chart of a recording
10 operation in accordance with the present invention.
Figure 53 is an explanatory drawing of the
various subheads in the heads to be used in the mode
b.
Figure 54 is an enlarged sectional view of a
15 different recording head. |
Figure 55 is a flow chart of another
recording operation in accordance with the present

invention.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the embodiments of the present
invention will be described with reference to the
drawings. First, referring to Figures 1 - 17, the
embodiments 1 - 5, which reéresent the first form the
25 present invention, will be described.
Embodiment 1

Figure 1 is a perspective view of an ink jet



-16- dianeter. These and other objects, features and advantages of the
present invention will becone nore apparent upon a consideration of the
following 5 description of the preferred enbodinents of the present

i nvention, taken in conjunction with the acconpanying draw ngs. BRIEF
DESCRI PTI ON OF THE DRAW NGS 10 Figqure 1 is a perspective view of
an enbodi nent of the ink jet printing appa? us in accordance with the
present invention. Figure 2 is a front view of a printing head unit of the
printing apparatus illustrated in Figure 15 1, wherein the unit conprises a
plurality of subuni

head |IIustrateBrfﬂ£ﬁP§ BégagPaﬂr °4wﬁgc§g§$ §§%5F§% am n%%%#ﬁ% g??ugghpg

applicable. After being inserted into the feeding
point of a printing apparatus 100, a print medium 106
is conveyed by a feeder roller 109 to an area in which

5 a printing head unit 103 can print images on the print
medium 106. The printing head unit 103 is constituted
of a Bk ink liquid ejecting portion, a Y ink liquid
ejecting portion, an M ink liquid ejecting portion, a
C ink liquid ejecting portion, and a P liquid ejecting

10 portion. The liquid ejecting portion in this
embodiment may be a part of the printing head unit, or
may constitutes a printing head independeht.from eaﬁh
other.’

There is a metallic platen 108 below the

15 print medium having been conveyed to be disposed
.within the printing area. A carriage 101 is
reciprocally movable in the direction defined by two
guide shafts 105 and 106, and as it is moved, it scan
the printing area. On the carriage 101, the printing

20 head unit 10 is mounted, which comprises four ink
containers for supplying four color inks, and four
printing heads for ejecting the inks. The four color
inks supplied to the ink jet printing apparatus in
this embodiment are black (ﬁk), cyan (C), Magenta (M)

25 and Yellow (Y) inks. A reference numeral 107
designates a panel comprising a group of switches and

a group of displays. The panel 107 is used to set



of the enbodinent of the ink jet printing apparatué in 20 accordance with
the present invention. Figure 5is a flow chart of the printing operation
of the first enbodinent of the ink jet printing nmethod in accordance with

t he present invention. 25 Figure 6 is a planar draw ng
illustrating how the printing head unit noves when the single pass printing
nmet hod i s enployed while the ink jet primn2sg -17- nmethod in accordance

with the present invention is practiced. Figure 7 is a planar draw ng
illustrating how the printing head noves when t he doubl e pass printing 5
method is enployed while the ink jet printing nmethod in accordance with the
present invent iV@Fions RnERg m9dRF o @ i 4181y Bhecgtates 9hath®i ew of

t he s
printing apparatus.

Figure 2 is a front view of the printing head

subunits of the printing head unit 103. There are

5 ejection outlets on the ejection outlet surface of the
printing head. The number of the ejection outlets
corresponds to the number of liquids: P, Bk, C, M and
Y. The number of the ejection outlets assigned to
each liquid is 64. The 64 ejection oﬁtlets assigned

10 to each liquid are linearly aiigned with the intervals
of approximately 70 pm, that is, with a density of 360
dpi. Further, the ejection outlets are arranged in
such a manner that an image is printed in the color
order of the P, Bk, C, M and Y.

15 The ink jet printing apparatus of this
embodiment employs a printing system, in which an
electrothermal transducer is disposed in
correspondence with the ejection outlet, wherein a
driving signal reflecting printing data is applied te

20 the electrothermal transducer to eject the ink from a
nozzle.

Figure 3 is an enlarged sectional view of a
printing head, to which the present invention is
applicable. A heat generating member 30, which is the

25 electrothermal transducer of the printing head 102 is
disposed in correspondence with the ejection outlet

23, one for one, and each of the heat generating



printing head used in the second enbodi nent of the ink jet printing method
I n accordance with the present 10 invention. Figure 9 is a flow chart of
the printing operation in the second enbodi nent of the ink jet printing

met hod in accordance with the present invention. 15 Figure 10 is
a flow chart of the printing operation for the third enbodi nent of the ink
jet printing nethod in accordance with the2resent invention. Figure 11 is
a flow chart of the printing 20 operation in the fourth enbodi ment of the
ink jet printing nethod in accordance with the present i nvention. Figure 12
I's another flow chart _of the r|nt|3%b eration . in the fourth e ﬂﬁgdlnEnt of

the ink 25 j et HSMBRY Rﬁth??#m??ﬁ%gﬁﬂﬂe? nti on.

Figure 13 is aﬂQ“%H \ﬁe3¥fggtﬂga é%rgdrgknerates the heat, the ink

adjacent to the heat generating member 30 is suddenly
heated, being brought into the state of the film
5 boiling, generating thereby bubbles. The pressure

from the development and growth of the bubbles forces
an ink droplet_35 to be ejected toward a prinf medium
31, effecting thereby a letter 6r a picture image on
the print medium. The volume of the color ink droplet

10 ejected at this time falls within a range of 15 - 80
ng: for example, approximately 40 ng.

Each of the ejection outlets 23 is connected_
to an ink liquid passage, and behind the area in which
the ink liquid passages is placed, a common liguid

15 chamber 32 ie érovided, from which the ink is supplied
to these ink ligquid passage. In each ink liquid
passage, which corfesponds to one of the ejection
outlets, the heat generating member 30, that is, the
electrothermal transducer, and electrode wiring for

20 supplying the electric power to the heat generating
member 30, are disposed, wherein the former generates
the energy to be used for ejecting the ink droplet
from the ejection outlet. The heat geﬁerating member
30 and electrode wiring are-formed on a substrate 33 |

25 composed of silicon or the like, using one of the film
-deposition technologies. On the heat generating

member 30, a protective film 36 is formed so as to



-18- head unit used in the fifth enbodiment of the ink jet printing nethod
in accordance with the present invention. Figure 14 is a chart presenting
the printing 5 data to be used for ejecting the Y, M C and Bk inks, and
the P liquid, in the first enbodiment of the ink jet printing nethod in
accordance with the present invention. FiQ#ﬁF 15 is a bl ock diagram
illustrating the 10 general structure whichH Wl be enpl oyed when the
printing apparatus in accordance with the present invention is applied to
an information processi ng apparatus capable of functioning as a word

processor, 2 Pep3@idntCAMaliict 2ohlarlt ietwetdrld sHC Ul nelfe 15 the
like. Figure 16°is a schematic external view of the
generating member 30. Further, a partitioning wall 34
composed of resin or glass is accumulated on the
substrate 33 to form the aforementioned ejection
5 outlets, ink liquid passages, common liquid chamber,
and the like.

In the case of the printing method such as
the one described above, in which the electrothermal
transducer is employed, the bubble formed through the

10 application of thermal energy is used to eject the ink
droplet; therefore, it is commonly called "bubble jet
printing system."

Figure 4 is a block diagram of the ink jet
printing apparatus to which the present invention is

15 applicable. The data (hereinafter, ihage data) for
the letter and/or image to be printed are inputted
from a host computer to the receiving buffer 401 of
the printing apparatus. The data for confirming
whether or not the image data are correctly

20 transferred, and the data for displaying the
operational condition of the printing apparatus, are
returned from the printing apparatus to the host
computer. The data from the receiving buffer 401 are
transferred, under the contfol from a CPU 402, to a

25 memory section 403, where it is temporarily étored in
an RAM (random access memory). A mechanism

controlling section 404 drives a mechanical section



I nformati on processing apparatus illustrated in Figure 15. Figure 17 is a
schematic external view of 20 another exanple of the information processing
apparatus conprising the printing apparatus in accordance with the present
invention. Figure 18 is a general perspective view of the printing section
I n an enbodi nent of the ink jet 25 recording apparatus in accordance with

the present invention. Figure 19 is a gener®— perspective view of -19-
the carriage of the printing section illustrated in Figure 18. Figure 20 is
an enl arged, expl oded perspective view of the carriage illustrated in
Figure 5 109.

405 comprising a carriage motor, a line feeder motor,
or the like, in response to the commands from the CPU
403. A'sensor/sw controlling section 406 sends the
signal from the sensor/SW section 407 comprising
5 wvarious sensors and SWs (switches), to the CPU 402. A
display elemenf controlling section 408 controls a
display element section comprising display elements
.such as an LED or the like in the group of display
panels, in response to the command from the CPU. A
10 printing head controlling section 410 controls a
printing head 411 aiso in responsé fo the command from
the CPU, and also, it seﬁses the temperature and the
like, which indicates the condition of the print head
411, and sends them to the CPU.
15 Figure 5 is a flow chart of the printing
operation in Embodiment 1.
In Step 11, a printing mode is determined.
This determination is dependent on the data from the
host computer connected to the printing apparatus, or
20 the selection made using a switch or switches émong
the group of switches. Upon the determination of the
printing mode, one of Steps 11, 12 and 13 is taken.
The Step 12 initiates a printing mode, in
which the P_liquid_is not uéed; Even through the use
25 of the P liquid makes up the gist of the present
| invention, the mode that does not involve the P liquid

is provided as one of the printing modes. For



Figure 21 is a general perspective view of a recording head nount abl e on
the carriage illustrated in Figure 20, and an i nk contai ner nountabl e

repl aceably on this recording head. 10 Figure 22 is an expl oded
perspective view of a fixing nenber for connecting electrically the contact
portion of the recording head and the main_assenbly of the printing
apparatus. Figure 23 is an expl oded perspe%QTve view of 15 the carriage of
the printing section, and a neans for detecting the position thereof.
Figure 24 is a general perspective view of the structure for fixing the

P el o oL S P B SR o S 9 £ nddi Eb i seot o, and
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sectional viewgd ¢t find hnning cost is reduced.

The Step 13 initiates a printing mode, in

5 _which the P ligquid is used while a monodirectional
single pass printing is carried out. Figure 6 is a
drawing for describing the specific movement of the
printing head unit.during this ﬁonodirectional single
pass printing operation; it illustrates how the

10 printing head unit 103 moves over the print medium
106, which is an A4 size plain paper. The liquid on
the far right side in the printing head unit is the P
liquid. 'Printing is carried out in the direction of
an arrow mark A, and the printing head unit 103 is

15 simply returned in the direction of an arrow mark B.

. The numbers on the right-hand side of the drawing
indicate the number of the scanning passes that the
printing head unit 103 has made during the current
printing operation. The drawing shows the printing

20 head unit 103 during its fourth scanning pass.

Step 14 initiates a printing mode, in which
an image is effected through a monodirectional double
pass printing method while using the P liquid. Figure
7 illustrates the specific mbvement of the printing

25 head unit 103 during this monodirectional double pass
printing operation; it illustrates how the printing

head unit 103 moves over the print medium 106, which



menber for connecting electrically the contact portion of the recording

head portion and the apparatus main -20- assenbly. Figure 27 is a
sectional view of an FPC hol der and the recording head portion, _
illustrating how the two are engaged. 5 Figure 28 is a sectiona

side view of the recording head portion and ink container portion, which
are on the carriage portion. Figure 29 is—30perspective external view of an
enbodi ment of the ink jet recording apparatus in 10 accordance with the
present invention. Figure 30 is an explanatory bl ock diagram of the control

systemin an enbodine of the,ink jet recording.a ratus. i n_accordance
With the presenfsiﬁveﬁéigﬁ?e plain paper. &ge 91q898 on %he far

right side in the printing head unit is the P liquid.
Printing is carried out in the direction of an arrow
mark A, and the printing head unit 103 is simply

5 returned in the direction of an arrow mark B. The
numbers on the right-hand side of the drawing indicate
the numbers of the scanning passes the printing head
unit 103 has made during the current printing |
operation. The drawing shows the printing head unit

10 103 during its fourth scanning pass.

In Step 15, the P liquid amount suitable for
the single pass printing mode initiated in Step 13 is
established. In the single pass printing mode, all
the colors are printed during a single scanning pass.

15 In this mode, a relatively large amount is set for the
P liquid. This is because in the case of the single
pass printing operation, a relatively large amouﬁt of
color inks is ejected per unit time and unit area of
the print medium, énd therefore, the amount of the P

20 1liquid also has to be increased to enhance the
reaction between the color inks and P liquid. The
printing (ejection) data for the P liquid are derived
from the printing data for the Y, M, C and Bk inks.
More specifically, the data for the P liquid are the

25 logical sums of the printing data for the Y, M, C and
Bk inks. In this embodiment, the amount of the P

liquid to be ejected is established to be 30 ng.



15 Figure 31 is a perspective drawi ng depicting the structure of
an enbodi nent of the ink jet printing apparatus in accordance with the
present invention. Figure 32 illustrates the structure of a liquid ejecting
portion, wherein (a) is a perspective 20 view of the head units of the
liquid ejecting portion disposed on the carriage; (b) is a front view, as
seen fromthe direction of the print medit~ depi cting the arrangenent of
the ejection outlets in the liquid ejecting portion; and (c) is an enlarged
sectional 25 view depicting the internal structure of the ejection outlet

illustrated i . Fi 3.1 ta tab how t dat.a t -21-
Ibga 3:§a(rjaf gr Iejnef:'fl) ng !tgg{ngﬁ%ﬁpl Ztlf?ﬂ &%aﬁ’f‘?%&efs‘%% [ﬁ?’h}t?%eoi nk liquid
ej ecting porti ouidid'Ydel Pridt P WS 4nitiated in Step 14 is

established for the P liquid. In the double pass

printing mode, two scanning passes are used to print
5 all the color, and a relatively small amount is set
for the P liquid. This is because in the case of the
double pass printing operation, a relatively small
amount of the color inks is ejected per unit time and
unit area of the print medium, and therefore, the
10 color inks sufficiently react with the P liquid even
if the amount of the P liquid is reduced. In this
embodiment, the amount of the P liquid is set at 20
ng.
It is one of the roles of the printing head
15 controllihg section 410 to control the amount of the
~ink ejected from the same printing head. For éxample,
it controls the energy to be given for ejecting a
single ink droplet, which is accomplished by
controlling the value of the voltage to be applied, or
20 the duration of the voltage application. The more the
given energy is, the more the liquid is ejected. It
is also acceptable to control the temperature of the
printing head that ejects the P liquid: in this case,
the higher the temperature ié, the more the liquid is
25 ejected. 1In this embodiment, the latter means was
employed, wherein the temperature was approximately

40°C in Step 15, and approximately 32°C in Step 16.



Figure 34 is a flow chart of an enbodinent of 5 the ink jet printing nethod
in accordance with the present invention. Figure 35 is a graph to show the
rel ati onship between the internal tenperature of the ink jet printing
apparatus and the Tw. 10 Figure 36 is a flow chart of another
enbodi ment of the ink jet printing nethod in accordance with the present

I nvention. Figure 37 is a graph to showiﬂﬂ?@%lationship bet ween the
tenperature and Tw. 15 Figure 38 is a front view of an exanple of
the liquid ejecting portion enployed in an enmbodi nent of the ink jet

t t hod ent i nvent i Fi is a
Pront view of it e, HeaHs T cekduid i emwetp %"“fgw%% Facen
anot her - enbodi melectied! iy, e il et ek diP !tk M Hd b the

an operatlon for

present invention. Figure 40 is a flow chart
Step 17 is a step in which an image is

actually printed; the printing head unit 103 prints
5 letters and images on the print medium while moving as
illustrated in Figures 6 and 7.
In the case of tﬁe four pass printing, the amount
of the P_liquid to be ejected can be further reduced.
In other words, a point of the present invention is
10 that the greater the number of the passes is, the
further the amount of the P liquid to be ejected can
be reduced. Generally speaking, the number of the
'passes is increased when it is necessary to.improve
print quality even if printing time has to be
15  sacrificed. It should be noted here that reducing the
amount of the P liquid to be ejected is also effective
for reducing-the number of the cockling which occurs
on the print medium during printing; therefore, it is
possible to produce a print §f higher quality.
20 Further, reducing the amount of the P liquid to be
ejected means reducing the overall consumption of the
P liquid; therefore, it is effective to reduce the
running cost. :
In this embodiment; an example, in which the
25 greater the number of the passes, the further the
amount of the P liquid to be ejeéted can be reduced,

was described. This means in more general terms that



applying the print quality inprover liquid to the Bk 25 ink only. Figure 41
Is a planar drawing of a printed product obtained through the application
of anot her -22- enbodi ment of the ink jet printing nethod in accordance
with the present invention. Figure 42 is a flow chart of an operation for
applying the print quality inprover liquid to the 5 letters only. Figure 43
is a flow chart of an operation for apply+B3-the print quality inprover
liquid to the Bk ink letters only. Figure 44 is a flow chart of an
operation for 10 applying the print quality inprover liquid to the C, M and

Y inks only. Figure 45 is a front view of another exanple
y ghe greater the number of the passes, the smaller the

amount of the P liquid to be ejected per unit area can
be. This may be accomplished by controlling the
ejection data for the P liquid without changing the

5 total amﬁunt of the P liquid to bé ejected. More
"specifically, the P liquid printing data for the
single pass printing are the logical sum of the data
for the Y, M, C and Bk colors, but in the case of the
double pass printing, the logical sum of the ¥, M, C

10 and Bk data is masked, being reduced to 66% thereof in
average. It is also acceptable to control both, the
amount to be ejected and the ejection data. In either
case, the obtainable results are the same.

Figure 14 presents the data to be used for

15 ejecting the Y, M, C and Bk inks, and the P liquid
from the print head unit, wherein (a) designates the
input data for printing; (b), the data for Y ink; (c),
the data for the M ink; (d), the data for the C ink;
(e), the data for the Bk ink; and (f) designates the

20 data for the P liquid. The print duty for the P
liquid is changed in response to the selected printing
mode; the greater the number of the passes is, the
smaller the print-duty is.

' The Y, M, C and Bk inks used in this

25 embodiment had the following composition, wherein the

dyes are correspondent to the Y, M, C and Bk colors:

Glycerine " 5.0 wt.$%



of.the ink liquid ejecting portion enployed in an enbodi rent of the ink jet
‘printing nethod in 15 accordance with the present invention. Figure 46 is a
front view of another exanple of the ink liquid ejecting portion enployed
in an enbodi nent of the ink jet printing nmethod in accordance with the
present invention. 20 Figure 47 js a front view of an exanple of
the ink liquid ejecting portion, which iS‘%ﬁbloyed I n an enbodi nent of the
ink jet printing method in accordance with the present invention, and is
capabl e of ejecting two types of print quality inprover 25 liquid. Figure
48 is a bl ock di agré‘q.mcyp]lﬂbink jet printing apparatus to whighyt he present
- appliica

i nvention is -2 | e.

Urea _ 5.0 wt.%

Isopropyl alcohol 4.0 wts

Dye 3.0 wt.%
5 Water ' 78.0 wt.%

The P liquid had the following composition:

Polyallylamine hydrochloride 1.0 wt.$
Benzalkonium chloride 1.0 wt. %
Thioglycol 10.0 wt.%
10 Acetylenol EH | 0.5 wt.%
Water 87.5 wt.%

Before or after the Y, M, C and Bk inks were
deposited on plain paper, the P liquid having the
above composition was deposited thereon, yielding a

15 water resistant print with preferable color
- development.
Embodiment 2
In the first embodiment, the amount of the P
liguid to be used was changed in response to the
20 printing mode, but the control is not limited to those
described in the first embodimeht; For example, the
type of the P liquid may be changed in response to the
printing mode; the greater the number of the passes
is, the smaller the surface-tension of the P liquid to
25 Dbe used may be.

Figure 8 is a front view of the printing head

comprising a head unit for ejecting a Pl liquid, and a



Figure 49 is a perspective view of a recording apparatus to which the

present invention is applicable. 5
view of a recording head unit.
recordi ng head structure.

operation in accordance with the present

Figure 50 is a perspective

Figure 51 is an explanatory drawi ng of the
Figure 52 is a flow chart of a recording 10
I nventi on.

Figure 53 is an

expl anatory drawi ng of the various subheads3%m the heads to be used in the

node b. Figure 54 is an enlarged sectiona

view of a 15 different recording

head. Figure 55 is a flow chart of another recording operation in
accordance wth. the prese | nvent.i.on. SCRI PTI. ON. OF THE PREFERRED
EMBODI MENTS Her SRSt (B s &&ﬁﬁﬁ%t‘zfpﬁ?‘@pr"(e‘éﬁﬁlﬁn BER 1 be
described wi th pof arieRfisd dld'Gifferent in the surface tension, which

is accomplished by means of varying the surfactant

contents between the Pl and P2 liquids.

5 The specific compositions for the Pl and P2

liquids are as follows, wherein the compositions of

the Y, M, C and Bk inks are the same as the firsf

embodiment:

Pl liquid
10 Polyallylamine hydrochloride 1.0 wt.%
Benzalkonium chloride 1.0 wt.%
Thioglycol - 10.0 wt.$%
“Acetylenol EH 0.5 wt.%
Water 87.5 wt.%

15 . P2 liquid
Polyallylamine hydrochloride 1.0 wt.$
Benzalkonium chloride 1.0 wt.%
‘Thioglycol 10.0 wt.$%
Acetylenol EH 0.2 wt.%
20 Water 87.8 wt.%

Figure 9 is a flow chart for the printing

operation in this second embodiment.

Steps 21 - 24

are the same as sfeps 11 - 14 of the preceding

Embodiment 1.

25 In Step 25, which is a part of the single

pass printing operation, the Pl liquid having a

relatively large surface tension is selected as the P



drawings. First, referring to Figures 1 - 17, the enbodinents 1 - 5, which
represent the first formthe 25 present invention, wll be described.
Enbodiment 1 Figure 1 is a perspective view of an ink jet -24- printing
apparatus, to which the present invention is applicable. After being
inserted into the feeding point of a printing apparatus 100, a print nmedium
106 is conveyed by a feeder roller 109 to34n area in which 5 a printing
head unit 103 can print imges on the print nedium 106. The printing head
unit 103 is constituted of a Bk ink liquid ejecting portion, a Y ink liquid
ej ecting portifib fﬁlhﬂink liquid ejecting portion, a Cink liquid ejecting
portion, and a ?lqhid ejecting 10 portion. The liquid ejecting portion in

this enbodiment may be pnPstdpOhe! NEnPERNLENE PSR YR theCBouble
pass printing operation, the P2 having a relatively
small surface tension is selected as the P liquid.

5 - It is because of the following reason why the
greater the number of the passes is, the smaller the
surface tension of the P liquid to be used can be.
When printing, in particular, on plain paper, quick-
drying properties are desired; therefore, it is

10 desirable for the ink to have a larger surface
tension, which give the ink the properties to permeate
quickly the paper. This is-also true with the P
liquid. Such properties are certainly appreciated in
the case of the single pass printing suitable for high

15 .speed printing. However, since the ink with the
larger surface tension quickly permeate the paper, a
relatively small amount of the coloring component
remains on the surface of the paper, and also, the
amount of the feathering increases, which gives the

20 ink disadvantages in terms of the print quality. On
the other hand, in the case of the double pass
printing suitable for producing a high quality print,
the amounts of the color inks and P liquid, which are
ejected per unit time and pei unit area of the paper

25 (print medium), are relatively small; accordingly, the
need for the quick drying properties is lessened,

allowing subsequently the_surface tension to be



may constitutes a printing head independent fromeach other. There is a
netallic platen 108 bel ow the 15 print nedi um having been conveyed to be

di sposed within the printing area. A carriage 101 is reciprocally novable
in the direction defined by two guide shafts 105 and 106, and as it is
noved, it scan the printing area. On the carriage 101, the printing 20 head
unit 10 is nounted, which conprises four i3k containers for suppl yi ng four
color inks, and four printing heads for ejecting the inks. The four color

i nks supplied to the ink jet printing apparatus in this enbodi nent are

bl ack (Bk), Cyaf%&ﬁ]’ H.W%%nt?glz(e'\éulzé %%eYeéAfo&i%‘Q)fé%s‘{%{%{sﬂ erence

nunmeral 107 designates a pa conprising a g S and a group

of displays. Thenane ol0%He ghifst (durtice, aiPalso, the feathering

can be reduced.
Embodiment 3

5 When a monochromatic (B/W) mode was available
among the printing modes, the amount of the P liquid
to be ejected per unit area of the print medium was
varied between the monochromatic and color modes,
which gave preferable results.

10 | In the case of the printing operation of this
embodiment, the Bk ink was ejected at 80 pl per
picture element, and the Y, M and C inks were ejected
at 40 pl per picture element. The reason why more Bk
ink was ejected is that in the case of the Bk ink,

15 importance was placed on print density, and therefore,
the density had to be increased.

Figure 10 is a flow chart for setting the
“amount of the P liquid when both the monochromatic and
color mode are available.

20 In Step 31, it is determined whether the
‘printing mode is the monochromatic or color mode.

This determination is dependent on the data from the
host computer connected to the printing apparatus, or
the selection made through é group of switches. Then,

25 either Step 32 or 33 is taken in response to the
result of the printing mode determination.

Step 31 is the step to be followed when the



various printing nodes, or display the status of the printing apparatus.

- Figure 2 is a front view of the printing head subunits of the printing head
unit 103. There are 5 ejection outlets on the ejection outlet surface of
the printing head. The nunber of the ejection outlets corresponds to the
nunber of liquids: P, Bk, C, Mand Y. The nunber of the ejection outlets
assigned to each liquid is 64. The 64 ejedBron outlets assigned 10 to each
liquid are linearly aligned with the intervals of approxinmately 70 [err],
that is, with a density of 360 dpi. Further, the ejection outlets are

o 200%0, 1 S S MBORE L 08" 8" TEeh, AT, BB 581 Pheck ! O1,
nbodi . i ki ' ' I ] d
erbodi ent <Toi 0438 06 B4 893Kk Phe' ek Bhedof! B ghdBe Hlguygnesucer

etk £oLP%FE LRI, FpL R 0 RLERH. | OaL0LbRocBkcRkal el
therefor, the amount of the P liquid to be ejected is
5 set at 30 pl per picture element with a resolution of
360 dpi. '

Step 32 is the step to be followed when the
color mode is selected, and the amount of the P liquid
to be ejected per unit area of the print medium is set

10 to be relatively small. As for the means therefor,
the amount 0of the P liquid to be ejected is set at 20
pl per picture element, with the resolution being 360
dpi.

In Step 34, the normal printing operation is

15 carried out in response to the setting selected as
described above. More specifically, in the monochrome
mode, the P liquid is ejected onto proper points on
the basis of the P liquid deposition data derived from
the data for the Bk ink to be ejected, and then, the

20 Bk ink is ejected thereon. In the color mode, the P
liquid is deposited on proper points on the basis of
the P liquid deposition data derived from the data for

‘ the Bk, C, M or Y ink to be ejected, and then, the Bk,
C, Mor Y ink is ejected thereon.

25 In principle, it is preferable to reduce the

P liquid usage as mush as possible. The optimum

amount of the P liquid to be ejected varies depending



nozzle. Figure 3 is an enlarged sectional view of a printing head, to which
the present invention is applicable. A heat generating nenber 30, which is
the 25 el ectrothermal transducer of the printing head 102 is disposed in
correspondence with the ejection outlet 23, one for one, and each of the
heat generating -26- nmenber 30 is allowed to generate heat

i ndependently. As the heating nenber 30 ge¥ferates the heat, the ink

adj acent to the heat generating nenber 30 is suddenly heated, being brought
into the state of the filmb5 boiling, generating thereby bubbles. The
pressure fromthe devel opnent and owth of the bubbles forces an ink

roplet 35 to BB HE CRFRRRIGPRE B Hbeckt Ao, P et dnPehethy a
etter O @ PGP dd™9% gl e ddihs (e Uha ifant e Qhudfifep©! O 1 0K
can be maintained, it is desirable to deposit the
minimum amount of the P liquid so tha£ the running
5 cost can be reduced.
In the monochrome mode, the ink to be
deposited is always the Bk ink, which is ejected by a
relatively larger amount, and the emphasis is on
printing letters. When printing letters, importance
10 is placed on water resistance, more often than not,
which is different from when printing picture images,
and therefore, it is necessary to increase the amount
of the P liquid to be ejected per unit area. On the
other hand, in the case of the color mode, which
15 involves the Y, M and C inks, the inks are deposited
.by a relatively small amount in comparison with the
case of the monochrome mode, and also, more often than
not, picture images are printed; therefore, it is
possible to reduce the amount of the P ligquid to be
20 ejected per unit area of the print medium, in
comparison with the monochrome mode. .
As for the spegific means for reducing the
" amount of the P liquid to be deposited per unit area
of the print medium, there afe three means: the first
25 one is to reduce the volume 6f each liquid droplet;
the second one is to lower the print duty; and the

third one is the combination of the preceding two.



10 ejected at this tine falls within a range of 15 - 80 ng: for exanple,
approximately 40 ng. Each of the ejection outlets 23 is connected to an ink
| i qui d passage, and behind the area in which the ink |iquid passages is

pl aced, a common liquid 15 chanber 32 is provided, fromwhich the ink is
supplied to these ink liquid passage. In each ink |liquid passage, which
corresponds to one of the ejection outlets40the heat generating nenber 30,
that is, the electrothermal transducer, and electrode wiring for 20
supplying the electric power to the heat generati.ng nenber 30, are

di sposed, wherein the for enerates the ener to_be used for_ejecting

t he ink dromgﬂTq¥§nﬁW9ﬁpigéﬁgfﬂﬁsd@??%F?D?ﬂe“ﬁ trﬁgﬁﬁ?ﬁf?n§°nﬁhﬁer 30 and
The 11 ke, usi nd iy FEhcreRinind Bar: FORuRe Ao oLaiid: AEORLEE.
generating menfgly 3he P PLLLRE {NFehti Sh3Fs' Rot Ol MREe38 A9 tRis
| embodiment, and_other means may be employed.
5 Embodiment 4
In this embodiment, the P ligquid usage was
optimized for the Bk and color (Y, M and C) inks,
which produced preferable results. Also in this
embodiment, ﬁhen printing, the Bk ink was ejected at
10 80 pl per picture element, and the Y, M and C inks
were ejected at 40 -.pl per picture element. This is
because in the case of the Bk ink, importaﬁce was
placed on the print density, and therefore, the amount
the ink to be ejected was increased in order to
15 increase the density. Because of the same réason as
the one given in Embodiment 3, it is not desirable to
use the same P liquid for the Bk and color inks.
As is evident from the foregoing, even in the
case of a printing mode for producing a color print
20 with mixed colors of Bk, Y, M and C inks, it is
desirable to vary the amount of the P liquid to be
ejected, between the Bk ink and the Y, M and C inks,
or between the primary and secondary color, so that
the amount becomes optimum fbr each color.
25 Figure 11 depicts the flow of a single scan
printing operation, in which the amount of the P

liquid to be deposited per unit area of the print



-27- prevent a direct contact between the ink and heat generating nenber
30. Further, a partitioning wall 34 conposed of resin or glass is

accurrul ated on the substrate 33 to formthe aforenentioned ejection 5
outlets, ink liquid passages, conmmon |iquid chanber, and the like. In the
case of the printing nethod such as the one described above, in which the
el ectrothermal transducer is enployed, thaibubble formed through the 10
application of thermal energy is used to eject the ink droplet; therefore,
it is coomonly called "bubble jet printing system"™ Figure 4 is a block
diagramof the ink jet printing apparatus to which the present invention is
15 appl i cabl e. megédulaisg Fﬁéﬁﬁpg&ﬁﬂepp ithegbagisaPir whether &beer and/ or

i mage to be printed are inputted from a_host conputer to_the r%geiving

buf fer 401 of PR&NSLPA AA§RapFakerusherE daks omoitheodhi MR
inks.
Step 41 is a step in which it is determined
5 for each picture element whether the printing data are
for the Bk ink or the others (Y, M and C inks). When
they are for the Bk ink, Step 42 is taken, and
otherwise, the operation moves to Step 43.
Step 42 is the step to be taken when the

10 printing data are for the Bk ink, in which the P
liquid data are created in such a manner than the
amount of the P liguid to be deposited per unit area
of the'brint medium becomes relatively large. In this
embodiment, the deposition data themselves are left'

15 unchanged, and instead, the amount of the liquid to be
ejected per picture element is éet at a higher 1level,
that is, at 30 pl.

Step 43 is the step to be taken when the
printing data are for the others, in which the P

20 1liquid data are created in such a manner as to reduce
the amount of the-P liquid to be ejected. In this
embodiment, the amount of the liquid to be deposited
per picture element is set ét a reduced.level, thét
is, at 20 pl. |

25 | In Step 44, the data equivalent to a single
scanning line are produced, with the amount of the P

liquid to be ejected per Bk picturg element being set



whet her or not the image data are correctly 20 transferred, and the data
for displaying the operational condition of the printing apparatus, are
returned fromthe printing apparatus to the host conputer. The data from
the receiving buffer 401 are transferred, under the control froma CPU 402,
to a 25 nenory section 403, where it is tenporarily stored in an RAM
(random access nenory). A mechani sm contro#Rrng section 404 drives a
mechani cal section -28- 405 conprising a carriage notor, a line feeder
notor, or the like, in response to the commands fromthe CPU 403. A
sensor/SNVcontrq#l' fection 406 sends the signal fromthe sensor/SW
section 407 coﬁi i%&%ﬁ 5 various sensors and SW (switches), to the CPU

402. A display el enent cgﬂtéﬁéééﬂgésgﬁgi8th0§°§ogtgghalg Ekﬁg'3¥ el enent

section conprising display e
scanning are produced, with the amount of the P liquid

to be ejected per picture element of the other inks
5 being set at 20 pl.

In Step 46, a normal printing operation is
carried out (the P liquid, and the Y, M and C inks,
are deposited) by a single scanning line, using the
liquid data produced as described above, for the P

10 liguid, Bk ink, and Y, M and C inks.

In this embodiment, the amount of the P
liquid to be ejectéd per pixel was modulated by means
of controlling the energy given to the P liquid head.
The control was executed so that it took more energy

15  to eject the P liquid at 30 pl than at 20 pl.

In the case of a color priht containing the
Y, Mand C inks, preferable results could be obtained
by means of varying the printing process on the basis
of whether the color inks are deposited so as to be

20 independent from each other in order to create the
primary colors, or overlaid upon each other to create
the secondary colors such as R, G or B coior.

Figure 12 presents the flow of a single scan
printing operation, in whicﬁ the amount of the P

25 1liquid to be ejected per unit area of the print medium
is controlled on thé basis of whether the printing

data are for the primary colors of black, yellow,



such as an LED or the like in the group of'display panel s,

the command fr

omthe CPU. A 10 printing head controlling section 410

In response to

~controls a printing head 411 also in response to the command fromthe CPU,

and also, it senses the tenperature and the |like, which indicates the

condition of t
Figure 5is a

data fromthe
t he det er m nat
taken. The Ste
used. Even t hr-

present invent
as one of the

10

15

20

25

he print head 411, and sends themto the CPU. 15

flow chart of the printing-édd&ration in Enbodinent 1. In Step

11, a printing node is determ ned. This determ nation is dependent on the

host conputer connected to the printing apparatus, or 20 the

sel ection made using a swi tch or smntches a the rogp of swi t ches.
qaéégxﬂgp
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printing nod
whether the printing data are for the Bk ink. When

they are for the Bk ink, Step 52 is taken, and when
they are for the others, Step 53 is taken.

In Step 53, it is determined for each pixel
whether the colors are primary or secondary. When
they are primary, Step 54 is taken, and when
secondary, Step 55 is taken.

Step 52 is the step to be taken when the
printing data are for the Bk ink, in which the P
liquid data are produced so as to increase the amount
of the P liquid to be ejected. In this embodiment, it
was set at a relatively large level of 30 pl.

Step 54 is the step to be taken when the
printing data are for the primary colors Y, M and C,
in which the P liquid data are created so as to reduce
the amount of the P liquid to be ejected. 1In this
embodiment, it was set at a relatively low level of 20
pl.

| Step 55 is the step to be taken when the
printing data are for the secondary colors R, G and B
composed of the primary coldrs Y, M and C, in which
the P iiquid data are produced so as to increase the
amount of the P liquid to be ejected. In this

embodiment, it was set at a relatively high level of



-29- exanple, this node is used as a node for trial printing; the Pliquid
Is not used in trial printing so that the running cost is reduced. The Step
13 initiates a printing node, in 5 which the Pliquid is used while a
nonodi recti onal single pass printing is carried out. Figure 6 is a draw ng
for describing the specific novenent of the printing head unit during this
nonodi recti onal single pass printing opere44en; it illustrates how the 10
printing head unit 103 noves over the print nedium 106, which is an A4 size
plain paper. The liquid on the far right side in the printing head unit is
the Pliquid. Printing is carried out in the direction of an arrow mark A,
and the printi & Wdad unit 103 is 15 sinply returned in the direction of an

arrow mark B. The nunbers on the 5| ght - hand, si de of t he dramnng
_ In 5 a normal single scan printing

operation is carried out under the printing condition
set as described ébove.

5 _ In this embodiment, the amount of the P
liquid to be ejected was variably controlled by means
of controiling the amount of the energy to be given to
the heating member and/or varying the wave-form of the
power given thereto to drive it.. However, the preéent

10 invention is not limited by this embodiment, and other
means may be employed. For example, two or more heat
generating members may be disposed at the ejection
outlets, to be selectively;activated.

When-the amount of the P liquid to be ejected

15 was optimized, as describe above, in response to the

- printing data, preferable results could be obtained.

Embodiment 5
' When all of the printing heads for the Bk, Y,
M and C colors, and the P liquid ejecting head, are
20 driven at the’ same time, the instantaneous maximum
electric power consumed by the prihting apparatus
increases. In this case, it is effective to employ a
method in which in order to lower the instantaneous
maximum power consumption, the number of the
25 simultaneously driven heads is reduced.
Referring to Figure 6, the instantaneous

maximum power consumption can be reduced to 4/5, by



i ndi cate the nunber of the scanning passes that the printing head unit 103
has nmade during the current printing operation. The draw ng shows the
printing 20 head unit 103 during its fourth scanning pass. Step 14
initiates a printing node, in which an inage is effected through a

nonodi recti onal doubl e pass printing nethod while using the P |iquid.
Figure 7 illustrates the specific novenentdSf the printing 25 head unit 103 -
during this nonodirectional double pass printing operation; it illustrates
how t he printing head unit 103 noves over the print medium 106, which

-30- is an A4 size plain paper. The liquid on the far right side in the
printing head Mmeans o Wxrivingthe Borliiguyidy head shenethfuPrinting

direction of an aryow nar ,.and the printi head unit 103 is_sinply 5
returned in thé“?ﬂd: it 143 1§, sganping 4o é}?erﬁéie direction of the

arrow mark A, and the Bk, Y, M and C ink heads when
the printing head unit 103 is scanning in the

5 direction of the arrow mark B. Such a means offefs
merits in that it reduce the cost since the reduction
in the maximum power consumption allows the size of
the power supply section of the printing apparatus to
be reduced. In this case, if the Y, M, C and Bk inks

10 are ejected after a relativély long time, on the order
of several seconds, following the ejection of the P
ligquid, the P liquid may not be so effective.
Therefore, it is essential that the Y, M, C and Bk
inks be deposited immediately after the P ligquid

15 deposition. This can be accomplished in the following
manner; namely, immediately after the P liquid is
ejected from the printing head which is moving in one
of the main scanning directions, the Y, M, C and Bk
inks are ejected from the printing head which is

20 moving this time in the feverse direction.

Further, when the printing head unit 103
structured as illustrated in Figure 2 is employed, the
maximum instantaneous power consumptién can be reduced
to 3/5, since this structuré makes it possible to

25 activate the printing heads in such a manner that when
the printing head unit 103 is moved in the scanning

direction indicated by the arrow mark A, the P liquid.



nunbers on the right-hand side of the draw ng indicate the nunbers of the
‘scanni ng passes the printing head unit 103 has nade during the current
printing operation. The drawi ng shows the printing head unit 10 103 during
its fourth scanning pass. In Step 15, the P liquid amount suitable for the
single pass printing node initiated in Step 13 is established. In the
single pass printing node, all the colors4o-e printed during a single
scanning pass. 15 In this node, a relatively large anount is set for the P
liquid. This is because in the case of the single pass printing operation,

rca of the prARA RBRTA BaRd SR aFdiyatad Edta Srdate b ASHn d sl so
"Tqui d. The pr PAEANBOCERRdR SR Adretaon Had qiteh o R dmi Tom ¢ he
Preb o B, B Yol pritifePhapls sl bt el 0 a4, T
and activated.
5 As is evident from the above descriptions,

the separation of the P liquid ejection from the

ejection of the other liquids (Y, M and C inks) has

its merits in that the maximum instantaneous power

consumption of the printing head unit can be reduced.

10 Figure 13 is a front view of another printing
head unit. The unique characteristic of this printing
head unit is that the P liquid head is disposed
between the Bk ink head and the C ink head.

For example, when the printing head unit

15 scans in the arrow mark B direction, only the P liquid
head and the Bk ink head are activated, the former
being activated on the basis of the Data for the Bk
ink; and when the printing head unit scans in the
arrow mark A direction, only the P liquid head and the

20 heads for the Y, M and C inks are activated, the
former being activated on the basis of the data for
the Y, M and C inks.

This is because the above arréngement also
has its own merits in that the conditions for driving

25 the P liquid head can be relatively easily changed
between when the Bk ink is ejected during the scanning

movement of the printing head unit in the arrow mark B



Bk inks. In this enbodinent, the amount of the P liquid to be ejected is
established to be 30 ng. -31- In Step 16, “the anpunt suitable for the
doubl e pass printing node initiated in Step 14 is established for the P
liquid. In the double pass printing node, two scanning passes are used to
print 5 all the color, and a relatively small anmount is set for the P
liquid. This is because in the case of the4buble pass printing operation,
a relatively small amount of the color inks is ejected per unit time and
unit area of the print nmedium and therefore, the 10 color inks
sufficiently react with the P liquid even if the amunt of the iquidis

P
reduced. |n’ thi SIERTRARD Hhen ety oM (3RA £ | IR PTS %%‘?c‘é‘?&zo ng. It

RS r‘H&%&éﬁ éﬂgaégéﬂﬁin§’£§¥%hent of the printing head unit

in the arrow mark A direction. This is because fhe
conditions for driving the P liquid head can be more
5 easily controlled for each scanning movement than for
each pixel.
For example, when scanning in the arrow mark
A direction, the voltage for driving the P liquid head
is lowered to reduce the amount of the P liquid to be
10 ejected from the P liquid head, and when scanning in
the arrow mark B direction, the driving voltage for
the P liquid head is raised to increase the P liquid
ejection from the P liquid head. This arrangement
allows more P ligquid to be ejected when followed by
15 the Bk ink, and less P liquid to be ejected when
followed by the Y, M and C inks.

" The driving voltage is switched when the
primary scanning direction is switched between the
arrow marks A and B directions. This method also has

20 its own merits in that the driving voltage can be more
easily switched in comparison with when the driving
voltage is switched for each dot.

It should be noted here that in the preceding
embodiments, dyes were usedlas the coloring material,

25 but the present invention is not limited by the
embodiments, and pigment may be used as the coloring

material.



15 controlling section 410 to control the amount of the ink ejected from
the sanme printing head. For exanple, it controls the energy to be given for
ejecting a single ink droplet, which is acconplished by controlling the

val ue of the voltage to be applied, or 20 the duration of the voltage
application. The nore the given energy is, the nore the liquid is ejected.
It is also acceptable to control the tenped48ture. of the printing head that
ejects the Pliquid. In this case, the higher the tenperature is, the nore
the liquid is 25 ejected. In this enbodinment, the latter neans was

enpl oyed, wherein the tenperature was agproxinately [err] in Step 15, and
approxi mately [err] in Stk® Beint quadityhimprewerf biqudd: rwhichg t he

amount of the ink o be qéegted may . be different fromthose described
above. Step 17 TEPLER ¢ ninki d¥eainpaighles can be obtained, for

example, in the following manner.
First, the components list below are mixed.

5 After they dissolve, the solution is filtered, with
application of pressure, through a membrane filtér
having a pore size of 0.22 pym (commercial name: Fluoro
Pore Filter; Sumitomo Electric Industries, Ltd.).
Then, the pH of the filtered solution is adjusted to

10 4.8 using NaOH, yielding print quality improver liquid
Al.
[Al components].
Cafionic compound of low molecular weight
Stearyl trimethylammonium chloride 2 parts
15 (commercial name: Electro-stopper QE; Kao Corp.)
Cafionic compound of high molecular weight
Polyaminesulfon (average molecular weight:
5000) 3 parts
(commercial name: PAS-92; Nitto Boseki Co., Ltd.)
20 Thioglycol - 10 parts
" Water | ' rest
As for the preferable inks which are rendered
insoluble when mixed with the above print quality
improver liquid, the followihg can be listed:
25 First, the components listed below are mixed,
and then, the solution is filtered, with application

of pressure, through a membrane filter (coﬁmercial



actually printed; the printing head unit 103 prints 5 letters and i nages on
the print mediumwhile noving as illustrated in Figures 6 and 7. In the
case of the four pass printing, the anount of the P liquid to be ejected
can be further reduced. In other words, a point of the present invention is
10 that the greater the nunber of the passes is, the further the anount of
the Pliquid to be ejected can be reduced 4®eneral | y speaki ng, the nunber
of the passes is increased when it is necessary to inprove print quality
even if printing tinme has to be 15 sacrificed. It should be noted here that

reduci ng the anount, the P |iqul 0 _be,ejected s alsp effective for
reduci ng the ntBeT: %}11{%0 c%%ﬁiullr.] é\fﬁths‘b‘hgﬁ? ooﬁf?ﬁiér’p?i nt medi um during
printing; ther li.dS S{ pL o . DL i fohi gher quality.
20 Further, re%ﬁ%téﬁeeé'an%g%’g’%&t’%@gpél‘ggﬁ:éqg%géb%eﬁ?é%?egﬁﬁeans

reduci ng the ougicildidd e Piow vl Nemdgbhedi Mi, IBPARTELE ahd bEack

effective to reduce the running .cost.

Bkl inks.
5 Y1
cC. I. direct yvellow 142 : 2 parts
Thioglycol 10 parts

Acetylenol EH (Kawaken Fine Chemical) 0.05 part

Water rest
10 M1
Acid red 2892.50 parts
_ (rest are the same as Y1)
Cl
Acid blue 9 _ 2.5 parts
15 (rest are the same as Y1)
Bk1
Food black 2 3 parts

(rest are the same as Y1)
According to this embodiment, the

20 aforementioned print quality improver liquid (liquid
compound) and inks are caused to mix with each other
on the surface of the print medium, or in the print
medium as they permeate therein. At the initial stage
of the reaction, the low moiecular weight cationic

25 component or cationic oligomer, which are éontained in
the print quality improver liquid, ionically react

with the water soluble dye, which is used in the ink



In this enbodi ment, an exanple, in which the 25 greater the nunber of the
passes, the further the anount of the Pliquid to be ejected can be
reduced, was described. This neans in nore general terns that -33- the
greater the nunber of the passes, the smaller the amobunt of the P liquid to
be ejected per unit area can be. This may be acconplished by controlling
the ejection data for the P liquid wi t hout3@hangi ng the 5 total anount of
the Pliquid to be ejected. More specifically, the P liquid printing data
for the single pass printing are the logical sumof the data for the Y, M
C and Bk col ors ut in the case of the. double pass printing, the.logical
sumof the v, o Sopdatpmatitals Fagikals’ SelAatoRlctmPauRdsibhar co
|n average. |t fg %ﬁ&eﬁfgﬁﬁgﬁgﬁgnfo%wa 8! Pnstlfie 2OUBbaLQRE €] ected

and the ejection d
from the solution. More specifically, in the case of

the pigment ink, the the pigment dispersion
5 equilibrium is disturbed, yielding thereby pigment
aggregates.

In the second stage, the aforementioned
éésociative polymers composed of the dye and cationic
substance of low molecular weight, associative

10 polymers composed of the dye and cationic oligomer, or
the pigment aggregate is absorbed (adsorbed) by the
high polymers contained in the print quality improver
solutiodén; therefore, the dye aggregate or pigment
aggregate, which are yielded as the results of the

15 associative polymerization, further increase its size,
which makes it difficult for the dye aggregate or
pigment aggregate to move into the gaps among the
print medium fibers. As a result, only the solvent
portion, from which the solute portion has separated,

20 permeates the print medium, accomplishing both
objectives: improvements in the print quality and
fixation of the ink. At the same time, the
associative polymer that are composed, through the
aforementioned mechanism, of.the low weight molecules

25 among the.cationic molecules and anionic dye, 6r are
composed of the cationic oligomer and anionic dye, or

the pigment aggregates, does not move with the solvent



case, the obtainable results are the sane. Figure 14 presents the data to
be used for 15 ejecting the Y, M C and Bk inks, and the P liquid fromthe
print head unit, wherein (a) designates the input data for printing; (b),
the data for Y ink; (c), the data for the Mink; (d), the data for the C
ink; (e), the data for the Bk ink; and (f) designates the 20 data for the P
liquid. The print duty for the P quuid‘$ ~changed in response to the

sel ected printing node; the greater the nunber of the passes is, the
smaller the print duty is. The Y, M C and Bk inks used in this 25

o e o Yo, YO GRS A0R 91 FAh -6 Bh wunen
5.0 wt. % e SN EUnk dots are composed of the inks- GeW - %
different colors as they are in a full-color print,
the color §enerating components do not mix with each
5 other to cause bleeding. The aforementioned
aggregates are insoluble in water in its basic nature,
which makes the formed image perfectly water
resistant. There is an additional benefit; the
shielding effects of the polymer improves the formed
10 image in its resistance to the light.

As for the insolubilizing or aggregating
process described in this séecification, it occurs
only in the initial stage in one example, and it
occurs in both the initial and second stages in

15 another example.

In the practical applibation of the present
invention, it is unnecessary to use the cationic high
polymer or éolyvalent metallic salt, which has a high
molecular weight, as it is used in the case of the

20 conventional technology; or even when it is necessary
to use it, all that is needed is to use it in an
auxiliary terms in order to enhancing the effects of
the present invention. Therefore, the amount can be
minimized. As a result, the.deterioration of the

25 color developin§ performance of the dye, that is, the
problematic aspect of the conventional technology,

which manifests when an attempt is made to effect



U ea 5.0 wt. % I sopropyl al cohol

4.0 wt % Dye - 3.0 wt. %5 Wat er
78.0 wt.% The P liquid had the follow ng conposition: Polyallylamne
hydr ochl ori de 1.0 wt. % Benzal koni um chl ori de

1.0 wt. % Thi ogl ycol 10.0 wt. % 10

Acetyl enol EH -525 wt. % Wat er

87.5 wt.% Before or after the Y, M C and Bk inks were deposited on plain
paper, the P liquid having the above conposition was deposited thereon,

yielding a 15 water resistant print with preferable col or devel opnent.
Enbodi ment 2 | WRHRE 7981S inehRg the sablepierhigh pPolymerdoro be used

pas, chanacd | 0 SSTRARREKE bl Ehe, FHLE: A BHChrbYenkga o O 13
Also in the practical application of the
present invention, there is nothing to liﬁit the print
5 medium choice. Preferable results can be obtained
using so-called plain paper such as conventional copy
paper, bonded paper, or the like. Needless to say,
preferable results can be also obtained using coated
paper produced specifically for ink jet printing, or
10 transparent film to be used with an OHP, as well as
commonly used high quality paper or high gloss paper.
As described above, according to the present
invention, the amount of the print quality improver
liquid to be ejected per unit area of the print medium
15 is controlled on the basis of the number of scanning
passes in each printing mode, the color of the ink to
be ejected from the head, that is, whether printing is
carried out monochromatically or in color, and/or the
printing data; and also, the print quality improver
20 liquid most suitable for.each printing mode is
selected; therefore, it is possible to produce a
highly reliable image of high quality.
Further, the printing quality improver liquid
is ejected during its own scénning pass different from
25 the one for at least one or all of the Bk, Y, M and C
inks; therefore, it is possible to reducé the maximum

instantaneous power consumption of the printing



type of the P liquid nmay be changed in response to the printing node; the
greater the nunber of the passes is, the snmaller the surface tension of the
Pliquid to 25 be used may be. Figure 8 is a front view of the printing
head conprising a head unit for ejecting a P1 liquid, and a - 35- head
unit for ejecting P2 liquid, wherein the P1 and P2 liquids are different in
the surface tension, which is acconplishees3y neans of varying the
surfactant contents between the P1 and P2 liquids. 5 The specific
conpositions for the P1 and P2 liquids are as follows, wherein the
conpositions of the Y, M C and Bk inks are the same as the first

enbodi nent: Pl1apP@Ffatusy which ip@ffgetivaitr I8AMCR HRY iapparatus 1 ¢

W . %
° size and lower the running cost.

Next, Embodiments 6 - 8, which represent the
second form of the present invention, will be
5 described with reference to Figures 18 ~ 30.
Embodiment 6
Figures 18 - 30 depict an embodiment of ink

jet recording apparatus in accordance with the present
invention. Figure 18 is a schematic perspective view

10 of the printer portion of the ink jet recording
apparatus in accordance with the present invention.
Figure 19 is a schematic perspective view of the
carriage of the printer section illustrated in Figﬁre
18. Figure 20 is an enlarged, exploded perspective

15 wview of the carriage illustrated in Figure 18. Figure
21 is a perspective view depicting a recording head
mountable on the carriage illustrated in Figure 20,
and an ink container mountable replaceably on the
recording head. Figure 22 is an exploded perspective

20 view of a fixing member which connects electrically
the contact portion of the recording head, and the
main assembly of the apparatus. Figure 23 is an
exploded perspective view illustrating the carriage of
the printer section, and a means for detecting the

- 25 carriage position. Figure 24 is a schematic
perspective view illustrating a structure for fixing

the positional relationship between the carriage of



Benzal koni um chl ori de 1.0 wt. % Thi ogl ycol

10.0 wt. % Acetyl enol EH 0.5 wt. % Wat er

87.5 wt. % 15 P2 liquid Polyallylam ne hydrochl oride 1.0 wt. %
Benzal koni um chl ori de 1.0 wt. % Thi ogl ycol

10.0 wt. % Acetyl enol EH ' 0.2 wt.% 20 Wat er

87.8 wt.% Figure 9 is a flow chart for the-p#inting operation in this
second enbodi nent. Steps 21 - 24 are the sane as Steps 11 - 14 of the
precedi ng Enbodi nent 1. 25 In Step 25, which is a part of the
singl e pass printing oggration, the P1 |iquid having a r%Iativer | ar ge
surface tension fReseriptey sectienp and the head base of the

recording head. Figure 25 is a schematic side view of
a fixing means for making reliable the positional
relation fixing structure illustrated in Figure 24.

5 Figure 26 is a schematic sectional view of the fixing
member for connecting electrically the contact portion
of the recording head, and the main assembly of the
apparatus. Figure 27 is a schematic sectional view
illustrating how an FPC holder and the recording head

10 are engaged. Figure 28 is a sectional side view of
the recording head and ink container, which are on the
carriage. Figure 29 is a perspective external view of
an embodiment of the ink jet recording apparatus in
accordance with the present invention. Figure 30 is a

15 block diagram for describing the control system of the
embodiment of the ink jet recording apparatus in
accordance with the present invention.

To begin with, the general structure of thé
ink jet recording apparatus will be described with

20 reference to Figure 18.

The printer portion illustrated in Figure 18
generally comprises a sheet feeder portion 2001, a
carriage portion 3002, a purge portion 3003, a casing
portion 3004, a recording head portion 3003, and an

25 ink container portion 3009.

The sheet feeder portion 3001 generally

comprises a platen roller 3106, a pinch roller 3107,



-36- liquid. In Step 26, which is a part of the double pass printing
operation, the P2 having a relatively small surface tension is selected as
the Pliquid. 5 It is because of the follow ng reason why the
greater the nunber of the passes is, the smaller the surface tension of the
Pliquid to be used can be. Wen printing, in particular, on plain paper,
qui ck- drying properties are desired; ther<S%e, it is 10 desirable for the
ink to have a |larger surface tension, which give the ink the properties to
perneate quickly the paper. This is also true with the P liquid. Such
properties are certainly appreciated in the case of the single pass
printing suitabwhifly pressess %&F%#%QQ}@GM\@Vi@ ReeR he ink with

the |l arger surface tension UICk| neate the p a relatlvely smal |
amount of the cANi%RFed rﬂi’g’r% F@‘&P%Wsﬁf&icﬁ?o‘? hatetheper, and

al'so,  the amunt, of the J SRRt 4, WAL FERESe -l SV LSS dP%cting

likewise, and is reliably conveyed toward a carriage

5 portion 3002. The platen roller 3106 is connected to
the sheet feeder motor (unillustrated) by way of a
transmission mechanism comprising é conveyer roller
gear 3108 and a conveyer roller idler gear
(unillustrated), and rotates as it receives the

10 driving force from the motor.

The carriage portion 3002 generally comprises

a carriage base 3201 for mounting the recording head
portion 3008, and a head lever 3203 for retaining the
recording head portion 2003 mounted on the carriage

15 base 3201. The cairiage base 3201 is disposed between
the lateral walls of a sﬁbstantially U-shaped chassis
3102, being supported on a guide shaft 3102 and a
support shaft 3103, which are parallel to each other,
and is movable in the longitudinal direction

20 (hereinafter, primary scanning diréction) of the
shafts. The rotation of the carriage base 3201 ié
regulated since it is supported on both shafts 3102
and 3103. The carriage motor 3104 is fixed to one end
of the central rear plate of the chassis 3102, and is

25 connected to the carriage base by way of a pair of
pulleys 4041 and a timing belt 3105 stretched between

the pulleys 4041. As the carriage motor 3104 rotates



20 ink disadvantages in terns of the print quality. On the other hand, in
the case of the double pass printing suitable for producing a high quality
print, the amounts of the color inks and P liquid, which are ejected per

unit time and per unit area of the paper 25 (print nedium, are relatively

smal |.; accordingly, the need for the quick drying properties is | essened,
al | owi ng subsequently the surface tensi onr36- be -37- reduced. As a
result, nore coloring conponents remains on the paper surface, and al so,
the feathering can be reduced. Enbodinent 3 5 When a

T o L (g B S S A e o o0, S
bgtmeen the nDQ%%HB%E%Qé%&”H%(%gfnbfn¥H§Lpulleys 4041 and timing
belt. The position of the carriage portion 3202 in
the primary scanning direction is confirmed by a HP
5 (home position) sensor (unillustrated) fixed to the
chassis 3102. For example, it is possible to confirm
whether or not the carriage portion 3002 is at the
home position, which is a predetermined position
outside the recording region, and also, is where the
10 carriage portion 3002 is to be parked during a non-
recording period.

A purging portion 3003 is mounted on a frame
portion 3004, below the home position. It is a unit
provided with a mechanism for sucking the ink. When

15 the ink ejecting outlets of the recording head portion
3008 is clogged up with foreigﬂ substance or the like,
and as a result, ink ejecting performance is
deteriorated or the ink cannot be ejected any more,
the waste ink is sucked out of the recording head

20 portion 3008 parked -at the aforementioned home
position, by this purging portion 3003, so that the
ink ejecting outlets are unplugged to restore the
preferable ink ejecting performance;

The frame portion 3604 is provided with a

25 waste ink container for.storing the waste ink sucked
out by the purging portion 3003.

Next, the structure of the recording head



whi ch gave preferable results. 10 In the case of the printing
operation of this enbodinent, the Bk ink was ejected at 80 pl per picture
el enent, and the Y, Mand Cinks were ejected at 40 pl per picture el enent.
The reason why nore Bk ink was ejected is that in the case of the Bk ink,
15 inportance was placed on print density, and therefore, the density had
to be increased. Figure 10 is a flow chart3for setting the anount of the P
| i qui d when both the nonochromatic and col or node are avail able. ‘20

In Step 31, it is determ ned whether the printing node is the nonochromatic

or col or node. This. det L Nad 4 |S t t r t he host
conput er conne A}dé ]t%?t e%%&fn%é a%%%?’g%%& %?g?hggfsg?%@ﬁéoﬁg]mde t hr ough
a group of swit Tpen, 25 either Step 32 or 33 is taken in response to

the result of the printing node determination. Step 31 is the step to be
fol I oned when the Since the recording head portion 3008 in this

embodiment mainly prints in color, it is of the multi-
5 head type, in which five liquid ejecting subheads are
integrally disposed so that the black (Bk), cyan (C),
magenta (M) and vellow (Y) inks, and a colorless
. solution (CL) capable of insolubilizing the dye, can
be individually ejected. The recording head portion

10 3008 is replaceably mountable on the carriage portion
3002 illustrated in Figures 18 - 20, and when its
service life expires or it becomes unusable due to
some reason, it can be exchanged with a fresh ink jet
recording head.

15 The recording head portion 3008 generally
comprises a boxy head base 3801, a contact portion
3802 formed on the top surface of the head base 3801
in order to establish electrical connection between
the head base 3801 and the wiring portion of the main

20 assembly of the recording apparatus, and an ink
supplying portion 3803 formed on one of the lateral
walls of the head base 3801 in order to receive the
ink supplied from the ink container portion 3009.
This ink supplying portion 5803 is disposed so as to

25 face each of the ink jet recording.heéds.

The ink container portion 3009 supplies each

of the liquid ejecting subheads of the recording head



-38- nonochrone node is selected, and the anount of the P liquid to be

ej ected per uni't area of the print nediumis set to be relative larger. As
for the neans therefor, the amount of the P liquid to be ejected is 5 set
at 30 pl per picture elenent with a resolution of 360 dpi. Step 32 is the
step to be followed when the color node is selected, and the anount of the
P liquid to be ejected per unit area of ™8 print nediumis set 10 to be
relatively small. As for the neans therefor, the amobunt of the P liquid to
be ejected is set at 20 pl per picture elenent, with the resol ution being

360 dpi. In Step. 34, th , printi atiqn i§ .5 cayried i
esponse to tRETEAEH, Y EBoRbE aak. ot pioeRRR B, aithy, SHELAR T cal 1y in

the moNoChr oM o9 obf1G Bokdtle! i e a1 4ed ARG PRIGHS ©N

In this embodiment, the carriage portion

3002, on which the recording head portion 3008 and ink

5 container portion 3009 are mounted, is connected to a
part of the timing belt 3105 which transmits the
driving force of the carriage motor 3104, and
reciprocates in the primary scanning direction,
sliding on the parallelly arranged guideée shaft 3102

100 and support shaft 3103. The recording is effected in
the following manner; as the carriage portion 3002 is
driven, the recording head portion 3008 ejects the ink
while being shuttled across the entire width of the
recording sheet (recording medium) which has been

15 delivered from an unillustrated recording medium
feeding apparatus onto the platen roller 3106 which
faces the liquid ejecting surface of the recording
head portion 3008.

Next, the carriage structure will be

20 described in detail.

Referring to Figurés 1§, 20 and 21, the
carriage portion 3002 can accommodate five liquid
ejecting subheads, each of which ejects one of five
different liquids: black (Bk), cyan (C), magenta (M)

25 and yellow (Y) inks, and the colorless liquid (CL)
(hereinafter, processing liquid) capable of

insolubilizing the dye, and five ink container



the basis of the P liquid deposition data derived fromthe data for the Bk
ink to be ejected, and then, the 20 Bk ink is ejected thereon. In the color
node, the P liquid is deposited on proper points on the basis of the P

i quid deposition data derived fromthe data for the Bk, C, Mor Yink to
be ejected, and then, the Bk, C, Mor Y ink is ejected thereon. 25

In principle, it is preferable to reduce ttR9P |iqui d usage as nush as
possi bl e. The opti num anount of the P liquid to be ejected varies dependi ng
-39- on the conpositions of the ink and P liquid, but as long as the high

Geposi t the m ST SRAC S 9Reh 6 qUrPE Seert e enni ng 5 cost can
be reduced. '“‘é&%fHQBHHHéHEEf?&&idtéyééé¥h§ &Ehead with the ink or
processing liquid.
Referring to Figure 20, a pair of head lever
5 axes 2023a (only one of them is illustrated) provided
at corresponding bottom end portions of the lateral
wall of the substantially U-shaped head lever 3202,
and a pair of head lever axes bearing portions 2017a
and 2017b provided at corresponding top end portions

10 of the substantially L-shaped carriage base 3201, are
engaged with each other, allowing the head lever 3202
to rotate about the head lever axis 2023a. Referring
to Figure 19, as the head lever 3202 is rotated open
in the direction of an arrow mark, it becomes easier

15 to mount or demount the recording head portion 3008.

. The opened head lever 3202 can be held open by
engaging a pair of head lever positioning bosses
(unillﬁstrated) with a pair of head lever positioning
holes 2018.

20 In a recess 3208 formed on each of the
lateral walls of the head lever 3202, a head tension
spring 3209 and a head tensidh 3210 are provided,
wherein the head tension 3210 is held by the claw
projecting in the recess 3268, against pressure

25 generated by the compressed head tension spring 3209
as shown in Figure 25. Therefore, as the head lever

3202 is rotated after the recording head portion 3008



deposited is always the Bk ink, which is ejected by a relatively |arger
anount, and the enphasis is on printing letters. Wien printing letters,

i nportance 10 is placed on water resistance, nore often than not, which is
different fromwhen printing picture inmages, and therefore, it i s necessary
to increase the anount of the P liquid to be ejected per unit area. On the
other hand, in the case of the col or node,~@®+ch 15 invol ves the Y, Mand C
i nks, the inks are deposited by a relatively snall anmount in conparison
with the case of the nonochrome node, and al so, nore often than not,

i i ' ; f It ' t d t he anmount
bf “the P F?%ﬁ?ﬂ%{sﬁ Bl cab HF e age ;ﬁaggiiiﬂéﬁe ﬁ:ﬁé%ﬁ?{s:zﬂdum .
[ i r C . .
The amunt of tRER [FARES R R 48 Ay BRRE Lrast F FReefring

redi um there AR HYRE JRRTE o Nehd IEEr@balfig 4006 ofkigErL hEg VOl U O

each liquid droplet; the second one is to ['ower the prin and t he
another one on the other side). Then, as the head

3 1lever 3202 is further rotated, the pressure generated
by the head tension spring 3209 is applied, through
the head tension 3210, to the head tension receiving
portion 8010a in the direction of an arrow mark D, and
‘also, the head lever fixing boss 2024a engages with

10 the head lever fixing portion 2012a. As a result, the
position of the recording head portion 3008 is fixed
by the carriage base 3201 and head lever 3202.

On the contrary, when it is necessary to

rotates the head lever 3201 to remove the recording

15 head portion from the carriage base 3201, a pair of
head lever release portions 2027 (oniy 2027a is shown)_
are pressed to push out the head lever fixing bosses
2024 (only 2024a is shown) so that the head lever
fixing bosses are disengaged from the head lever

20 fixing portions 2012 (only 2012a is shown), which
allows the head lever 2020 to be rotated.

Referring to Figure 20, a plurality of
carriage ink guide ribs-2011 are provided on the
internal surface of the carfiage base 3201. They

25 guide the bottom surface of the ink container portion
3009 when the ink container portion 3009 is mounted,

and supports the mounted ink container portion 3009.



third one is the conbination of the preceding two. -40- Thi s enbodi nent
was described with reference to the method for reducing the volume of each
liquid droplet, but the present invention is not limted by this

enbodi ment, and other means may be enployed. 5 Embodinent 4 In this

enbodi ment, the P |iquid usage was optim zed for the Bk and color (Y, Mand
C) inks, which produced preferable resul ts61A so in this enbodi nent, when
printing, the Bk ink was ejected at 10 80 pl per picture element, and the
Y, Mand C inks were ejected at 40 pl per picture element. This is because

in the case of the Bk ink, inportance s pl gced on_the print densi.t d
therefore, the Enstherrhad PARTRIifY ofc 305@’%’: ¢ gg‘q%ngrrd@]’t%! 1gn

i ncrease the densit '
ribsy20§i0%%%¢pg%v%%% %gFt%%P%%%é¥%al surface of the

head lever 3202. They guide the top surface of the
ink container when the ink container is mounted, and

5 hold the top surface thereof.

Referring to Figures 18 and 22, a carriage.
flexible cable 3207 supplies the recording head
portion 3008 with image signals and driving signalé.
The position of the contact portion of the flexible

10 cable 3207 is fixed by a pair of contact position
fixing bosses'203la and 2031b of an FPC holder 3203,
and a rubber pad 3206, beiﬁg clipped, together with
the rubber pad 3206, to the FPC holder 3203 by an FPC
holder 3208.

15 : The head hook 3205 is fitted t6 a pair of
axes 2032 (only 3032a is shown), which are provided on
the corresponding lateral sides of the FPC holder
3203, being thereby ratable. The head hook 3205 is
pressured in the inward direction of the FPC holder

20 3203 by an FPC spring 3204, and also, the FPC holder
3203 is ratable since a pair of FPC holder shaft
bearing portions 2033 (only 2033a is shown) of the FPC
holder 3203 is engaged with the FPC holder shafts 2022
(only 2022a is shown) of thé head lever 3202. The

25 image signal and driving signals supplied through the
carriage flexible cable 3201 are delivered to the

recording head portion 3008 by way of the contact



the one given in Enbodinment 3, it is not desirable to use the sane P liquid
for the Bk and color inks. As is evident fromthe foregoing, even in the
case of a printing node for producing a color print 20 with m xed col ors of
Bk, Y, Mand Cinks, it is desirable to vary the amount of the P liquid to
be ejected, between the Bk ink and the Y, Mand C inks, or between the
primary and secondary color, so that the~8#&pbunt becones optimum for each
color. 25 Figure 11 depicts the flow of a single scan printing
operation, in which the anount of the P liquid to be deposited per unit

o e o' oo & bk vagn: Hop EY, URG FTLRRL el BEdhEpg o Vet Ter e
in which it isog§£§£pgggd

Referring to Figure 23, a portion of the
timing belt 3105 is fixed to the belt stopper 3211

5 fixed to the carriage base 3201. The carriage
flexible cable 3207 is fixed to the carriage base 3201
with the use of a carriage PCB 3213 and CR PCB cover
3214. A linear encoder 3212 is a position detecting
sensor to be used for controlling the position of the

10 carriage portion 3002, and is fixed to the carriage
base 3201.

A head lever label 3220 describing clearly
the operation for mounting the recording head portion
3008 and ink container portion 3009 on the carriage

15 portion 30021may be pasted on the head lever 3202 so
that it can be eaéily accessed by a user, or the
contents of the aforementioned label may be stamped on
the head lever 3202. |

Referring to Figure 24{ five bosses are

20 provided on the carriage base 3201. They fix the
position of the recording head portion 3008. The
positioning in the direction of an arrow mark A is
accomplished by placing cylindrical bosses 801l11la,
80115 and 80l1llc provided on fhe head base 3801 in

25 contact with the trapezoidal bosses 2013a, 2013b and
2013c, corfespondingly, whereas the positioning in the

direction of an arrow mark B is accomplished by



5 for each picture el enment whether the printing data are for the Bk ink or
the others (Y, Mand Cinks). Wwen they are for the Bk ink, Step 42 is
taken, and ot herw se, the operation noves to Step 43. Step 42 is the step
to be taken when the 10 printing data are for the Bk ink, in which the P
liquid data are created in such a manner than the amount of the P liquid to
be deposited per unit area of the print m&3-um becones relatively large. In
this enbodi ment, the deposition data thenselves are |eft 15 unchanged, and
i nstead, the anmount of the liquid to be ejected per picture elenment is set

at a higher level, that is, at 30 pl. Step 43 is the step to be taken when
the printing d§P9aging: the P@sﬁe&al%dnm 20135 9F X iqFdagf a are

created 11 SUe BTN AR R MG S e, 4010 AR e,
picture element i3 380120 FneUHGEA 2°%F trd Fods® 2A38 B oss
2013e is determined in consideration of the width a'

5 of the groove 80114 or 8011b, respectively. The
positioning in the direction of an arrow mark C is
accomplished by placing the top portions of the curved'
surface portions of the bosses 2013d and 2013e of the
carriage base 3201 in contact with the top portions of

10 the groove 8011d and 80lle of the head base 3801,
respectively.

Figure 25 is a simplified drawing to depict
how the recording head portion 3008 is fixed to the
carriage base 3201 with the head lever 3202. As is

15 evident from Figure 25, the head tension receiving
portion-8010a of the recording head portion 3008 is
pressured by the head tension 3210, which is under the
pressure generated in the direction of an arrow mark D
by the head tension spring 3209 attached to each of

20 the lateral walls of the head lever 3202 to fix the
position of the recording head portion 3008. As a
result, the recording head portion 3008 is fixed at a
predetermined position on the carriage base 3201.

Figure 26 is a schématic drawing of the

25 recording head portion 3008 fixed by the head lever
3202.

Its position is fixed as the contact position



25 In Step 44, the data equivalent to a single scanning line are
produced, with the anmount of the P liquid to be ejected per Bk picture
el enent bei ng set -42- at 30 pl. In Step 45, the data for a single line
of scanning are produced, with the anount of the P liquid to be ejected per
pi cture el ement of the other inks 5 being set at 20 pl. In Step 46, a
normal printing operation is carried out (dgge-P liquid, and the Y, Mand C
i nks, are deposited) by a single scanning line, using the liquid data
produced as descri bed above, for the P 10 liquid, Bk ink, and Y, Mand C
inks. In this enbodi nent, the anount of the P liquid to be ejected per
pi xel was nodul distingy bosses @&03dentandd 2031k of drhe FPGihaddam 3202 P
| i qui d head.
engage with the contact position fixing holes 8021a
and 8021b of the recording head portion 3008,
respectively. The engagement of the contact position
5 fixing bosses 2031la and 2031b also fixes the positions
of the rubber pad 3206 and carriage flexible cable
3207. The head hooks 3205 engage with the head hook
accommodating portions 8012a and 8012b of the
recording head portion 3008, on the corresponding
10 sides. After the engagement, the rubber pad 3206 is
in the state of being compressed, generating thereby
the pressure to press the carriage flexible cable 3207
so that the electrical connection is established
between the carriage flexible cable 3207 and the
15 recording head portion 3008. As the head lever 3203
-is rotated, the release claws 2026a and 2026b of the
head lever 3202 rotate the head hooks 3205 in the
direction of an arrow mark F, and as a result, the
head hooks 3205 is disengaged from the head hook
20 accommodating portions 8012a and 8012b of the
recording head pottion 3008, whereby the engagement
between the recording head portion 3008 and the head
hook 3205 is broken. Further, the power supplied from
the main assembly side to the recording head portion
25 3008 can be interrupted by means of disengaging the

carriage flexible cable 3207 from the contact point of

the recording head éortion 3008,



The control was executed so that it took nore energy 15 to eject the P
liquid at 30 pl than at 20 pl. In the case of a color print containing the
Y, Mand Cinks, preferable results could be obtained by neans of varying
the printing process on the basis of whether the color inks are deposited
so as to be 20 independent from each other in order to create the primary
colors, or overlaid upon each other to cre®% the secondary colors such as
R, Gor B color. Figure 12 presents the flow of a single scan printing
operation, in which the anount of the P 25 liquid to be ejected per unit

area of the print nediumgj.,s controlled on_the basis of whether the printing
data are for the primary "¢@¥Ss 4 1 & ichpmatyg sectipnal;yiew

magenta, or the,36conda it Nead $oktdod Fod! $aind HeiHba with
the FPC holder 3203.
The FPC holder 3203 is ratable about the FPC
5 holdér shaft 2022 of the head lever 3202 since thé
shaft 2022 is fitted in the FPC holder shaft bearing
portion 2033 of the FPC holder 3203; wherein they are
fitted with some play. The tip of the contact
position fixing boss 2031 of the FPC holder 3203 is
10 shaped like a slantingly cut cylinder as shown in
Figure 27, so that the FPC holder 3203 can smoothly
fit into the contact position fixing hole 8021 as it
rotates about the FPC holder shaft 2022.
In this embodiment, the FPC holder 3203 is
15 not a part of the head lever 3202, and some play is
allowed between the two members; therefore, the
established electrical connection between the
recording head portion 3008 and the main assembly does
not interfere with the process for fixing the position
20 of the recording head portion 3008 on the carriage
base 3201.

Figure 28 is a sectional side view of the
recording head portion 3008 and ink container portion
3009, which are on the carriage pbrtion 3002.

_ 25 The ink container portion 3009 is of a so-
called hibrid type, which contains two chambers,

wherein, as seen from the direction of a supply port



In Step 51, it is determ ned for each pixel whether the printing data are
for the Bk ink. Wien 5 they are for the Bk ink, Step 52 is taken, and when
they are for the others, Step 53 is taken. In Step 53, it is determ ned for
each pi xel whether the colors are primary or secondary. \Wen they are
primary, Step 54 is taken, and when 10 secondary, Step 55 is taken. Step 52
is the step to be taken when the printing dta are for the Bk ink, in which
the P liquid data are produced so as to increase the anount of the P liquid
to be ejected. In this enbodinent, it 15 was set at a relatively large

for the primary SSaisr & $roptaehentee At W i eRePert creatod
oo vont e BT O rd s RA RS A Yo ‘BN,
step to be takemg\ig ik container portion 3009 is attached to the
recording head portion 3008, the ink supplying portion
5 3803 of the recording head portion 3008 presses the
absorbent member 3902 of the ink container portion
3009, compressing thereby a part of it, whereby the
ink container portion 3009 is pressured in the
direction of an arrow mark I. However, the ink
10 container poition 3009 is fixed on the carriage base
3201 so that the movement of the ink container portion
3009 in the direction of tﬁe arrow mark I is
prevented. Therefore, the ink 3903 having been
absorbed in the absorbent member 3902 is supplied to
15 the ink jet recqrding head through the ink supplying
portion 3803.

The carriage base 3201 is provided with a
guide portion 2015b having a quadrantal section, and
the ink container portion 3009 is smoothly mated with

20 the recording head portion 3008 as it slides down on
the curved surface portion of the guide portion 2015b.
As for the removal of the ink container portion 3009,
it can be easily accomplished by means of pushing up.
the knob 9015 in the direction of an arrow mark J.
25 The waste ink from the ink supplying portion of the
'recording head portion 3008 and the ink supply port of

the ink container portion 3009 is delivered to the



printing data are for the secondary colors R, G and B conposed of the
primary colors Y, Mand C, in which 25 the P liquid data are produced so as
to increase the anount of the P liquid to be ejected. In this enbodinent,

it was set at a relatively high |level of -44- 30 pl. In Step 59, a
normal single scan printing operation is carried out under the printing
condition set as described above. 5 =67~ |n this enbodinent, the

anount of the P liquid to be ejected was variably controll ed by nmeans of
controlling the amount of the energy to be given to the heating menber

buever . 1 he pPUSGHRC BAARIEHR (3573 Saie ke ARPRAS RO ment . and
other neans nm‘:hroueé‘@l %e(éwast%r %arygﬁlon\/\%ﬁr w%l{ee%arrlage
base 3201.
Figure 29 is a perspective external view of
5 en embodiment of the ink jet recording apparatus in
accordance with the present invention.

The ink jet recording apparatus in accordance
with the present invention is provided with a control
panel portion 3007, which is located on the top

10 surface thereof, and comprises a power source key or
the like, as well as keys for selecting the various
funetions of the ink jet recording apparatus.

Figure 30 is a block diagram of the control
system in an embodiment of the ink jet recording

15 apparatus in accordance with the present invention.

The recording operatidn of this ink jet
recording epparatus is controlled by a control section
3006 comprising: a MPU 3601 which controls the overall
operation of the apparatus while exchanging signals

20 with the wvarious sections of the recording apparatus;
an ROM 3602 which stores the programs for the
recording operations or processes, or the like; an RAM
3603 to be used as a recording data buffer or an work
area for the processes carried out by the MPU 3601;

25 and input-output signal port 3604. Namely, the signal
from the control section 3006 is delivered to driver

circuits 3606, 3607 and 3608 through the input-output



generating nmenbers may be di sposed at the ejection outlets, to be

sel ectively activated. Wien the anount of the P liquid to be ejected 15 was
optim zed, as describe above, in response to the printing data, preferable
results could be obtained. Enbodi ment 5 Wen all of the printing heads for
the Bk, Y, Mand C colors, and the P liquid ejecting head, are 20 driven
at the sane tine, the instantaneous nmaxi réBrel ectric power consuned by the
printing apparatus increases. In this case, it is effective to enploy a
method in which in order to | ower the instantaneous maxi mum power

consunption, the nunber of the 25 sinultaneously driven heads is reduced.
Referring to FPYgR@lePOThe3PAd: aWPARBOATINES| kDR FBREL2E8NBRRPTI on can be

reduced to 4/5318X, shéég_feeder motor 3100, and the recording head
portion 3008, respectively. Also, the control section
3006 receives the recording data from a computer as
5 the host apparatus, through an interface circuif 3605.

An operator can control the recording apparatus by
means of manipulating the keys and the like provided
in the control panel portion 3007. As was described
before; the 1inear_encoder 3212 as the position

10 detecting sensor is a means for detecting the position
of the carriage portion 3002,

The water resistance can be surely obtained
by means of ejecting the dye containing color ink
immediately after the ejection of the processing

15 liquid.l However, when the water resistance is
unnecessary: for example, when a transparent sheet
such as a sheet of PET (polyethyleneterephthalate) or
the like is pasted on the recorded éurface after tﬁe
completion of the printing; when a user test-prints

20 the images in order: to coﬁfirm the produced printing
data (text and/or picture image); or when the images
are printed on an OHP sheet or so-called coated paper,
that.is, the recording medium constituted of a sheet
of base material and an ink'receptive layer coated

25 thereon, a "no water resistance".key 3701 provided in
the control panel portion is to be selected by the

user, so that the head provided in the recording'head



means of driving the P liquid head when the printing head unit 103 is
scanning in the the direction of the arrow mark A and the Bk, Y, Mand C.

i nk heads when the printing head unit 103 is scanning in the 5 direction of
the arrow mark B. Such a means offers nerits in that it reduce the cost
since the reduction in the maxi mum power consunption allows the size of the
power supply section of the printing appaTé?Us to be reduced. In this case,
if the Y, M Cand Bk inks 10 are ejected after a relatively long tine, on
the order of several seconds, following the e ection of the Pliquid, the P

i quid may not f t] JTher r ! S tal .fhat the Y, M C
and Bk inks be e%%g?feégfn%¥§$5%£§y€é téfo%%%§§p§i%§§éi§51 eposition. This
can be acconpli ' ' €L I 'Sﬁfﬂﬁ r the
Pliquidis eje%?ggr??%%ét %0%$?ﬁ¥?gg egd&aﬁ?gﬂaignn%V|ng ?%Eéﬁeagkﬁthe

mai n scanni ng deﬁ@mox@nssozheb%w% &1 afHe Bknpaksodtput] 8£§R81 f pewt he

printing head which is 20 noving iIs time in the reverse direction.
3604 of the control section 3006, so as not to eject
5 the processing liquid.

In the case described in the foregoing, the
ejection of the processing liquid is directly canceled
by the user, but it may be indirectly canceled by
meané.of providing the driver of the computer as the

10 host apparatus, with a means for selecting "no water
- resistance,"” which replaces the direct involvement of
the use. In the latter case, the head provided in the
recording head 3008 for ejecting the processing liquid
is controlled by the MPU 3601 working in conjunction
15 with the ROM 3602, through the interface circuit 3605
and the input-output signal port 3604 of the control
section 3006, so as not to eject the processing
liquid.
Embodiment 7
20 In the preceding Embodiment 6, a user selects
the "no water resistance" key 3701 provided in the
control panel portion 3007 to cancel the ejection of
the processing liquid; whereas in this embodiment,_
when a trial printing key 3701 provided in the control
25 panel portion 3007 for carrying out, for example, a
draft mode printing (speed oriented printing mode such

as low density printing mode) is selected, the



Further, when the printing head unit 103 structured as illustrated in
Figure 2 is enployed, the maxi num instantaneous power consunption can be
reduced to 3/5, since this structure nakes it possible to 25 activate the
printing heads in such a manner that when the printing head unit 103 is
noved in the scanning direction indicated by the arrow mark A, the P liquid
-46- and Bk ink head are activated in this-é@der, and next, when noved in
the direction indicated by the arrow mark B, the printing heads for the Y,
M and C inks are activated. 5 As is evident fromthe above

descri ptions, the.g&garati nof the Pliquid e ection fromthe ejection of

the other |iqui RITHAIRR A ?P?rﬁﬁﬁcﬁ%§1??slﬁ% tdsifcengelede naxi num
I nst ant aneous power consq&PQAPnigftﬁgepPéég&iﬂg 2&@8d¥ﬁéﬁt?a@hge reduced.

ejection of the processing is canceled when the user
selects the trial printing key 3701 provided in the

5 controllpanel portion 3007, but it may canceied by
means of providing thg driver of the computer as the
host apparatus, with a means for selecting the trial
printing mode. In this case, the subhead provided in
the recording head portion 3008 for ejecting the

10 processing liquid is controlled by the MPU 3601
-working in conjunction with the ROM 3602, through the
interface circuit 3605 and the input-output signal
port 3604 of the control section 3006, so as not to
eject the processing liquid.

15 Embodiment 8

When processing liquid is coated on the OHP

sheet, coated sheet, or the like, that is, the
recording medium constituted of the base sheet and the
ink receptive layer coated thereon, the inferior

20 printed image is produced. In this embodiment, such a
problem is eliminated by providing the ink jet
recording apparatus with a function for allowing the
user to input the recording medium selection, or a
function for detecting autoﬁatically the type of the

25 recording medium. In the latter case, the ejection of
the processing liquid is controlled (whether or not

the processing liquid is to be ejected is determined)



10 Figure 13 is a front view of another printing head unit. The
uni que characteristic of this printing head unit is that the P liquid head.
i s di sposed between the Bk ink head and the C ink head. For exanple, when
the printing head unit 15 scans in the arrow mark B direction, only the P
liquid head and the Bk ink head are activated, the forner being activated
on the basis of the Data for the Bk ink; ~ddd when the printing head unit
scans in the arrow mark A direction, only the P liquid head and the 20
heads for the Y, Mand Cinks are activated, the forner being activated on

the basis of t4g dabactal bA° e Yedilaialinas Tl Sbs gAGaRAPOVS

arrangenent al SO merits e con ving 25

the P liquid headyeanypg rs%'oélt 4P lohePauidol 3y Gl MRk 2R AIRSK [ Nk

is ejected during the scanning novenent of theé printing head unit In the
arrow mark B means, and the ROM 3602 storing the printing

controlling means; therefore, the time the user spends
5 to make direct selection can be eliminated.

Further, the ink to be used in this
embodiment of the present invention is not limited to
be the dye ink. The pigment ink in which the pigﬁent
is dispersed may be used, and in this case, the

10 processing liquid is of a type which aggregate the
pigment. As for an example of the pigment ink in
which aggregation occurs whén mixed with the
aforeméentioned processing liquid Al, the following
ones can be listed: yellow Y2, magenta M2, cyan C2,

15 and black K2 inks, which contain co;respondent color
pigment and anionic compound.

Black Ink K2

Anionic high polfmer P-1 (styrene-
methacrylate-ethylacrylate; acid number: 400; weight

20 average molecular weight: 6,060; water solution
containing solid content by 20 %; neutralizer:
potassium hydroxide), which was used as the
dispersant, and the following components, were
subjected to a dispersing prbcess for three hours in a

25 Dbatch type vertical sand mill (product of Imex), using
glass beads (1 mm in diameter) as media, while being

cooled with water. After the dispersion, the



- -47- direction and when the Y, Mand Cinks are ejected during the scanning
novenent of the printing head unit in the arrow nmark A direction. This is
because the conditions for driving the P liquid head can be nore 5 easily
controll ed for each scanning novenent than for each pixel. For exanple,
when scanning in the arrow mark A direction, the voltage for driving the P
liquid head is | owered to reduce the anoumtéof the P liquid to be 10
ejected fromthe P liquid head, and when scanning in the arrow mark B
direction, the driving voltage for the P liquid head is raised to increase

Lhe, P 11,0019, eLSSHBTly s Uy Ly dlieaha Ty 9 vaasiaye] ove more
cwi tehed when CRa piaiey SASh ok, PHRER (il ¥ SentiR laet, Mgl 1
to remove coarse particles, producing thereby a
solution dispersed with carbon black having a weight
5 . average particle diameter of 100 nm.
(Composition of Carbon Black Dispersion)

P-1 water solution 40 parts

(20 % solid contents)

Carbon black Mogul L 24 parts
10 (product of Cablack)

Glycerine | 15 parts

Ethylene glycol monobutylether 0.5 part

Isopropyl alcohol 3 parts

Water ' 135 parts
15 Next, the obtained dispersion was

sufficiently diffused to produce the ink jet black ink
'KZ containing the pigment. The so0lid contents in the
final product was approximately 10 %.
Yellow Ink Y2
20 Anionic high polymer P-1 (styrene-acrylate-
methylmethacrylate; acid number: 280; weight average
molecular weight: 11,000; water solution containing
20 % solid content; neutralizer: diethanolamine),
which was used as the dispefsant, and the following
25 components, were subjected to the same dispersing
process as the black ink K2, producing thereby a

vyellow dispersion containing yellow color pigment



arrow marks A and B directions. This method also has 20 its own nerits in
that the driving voltage can be nore easily switched in conparison with
when the driving voltage is switched for each dot. It should be noted here
that in the precedi ng enbodi nents, dyes were used as the coloring material,
25 but the present invention is not limted by the enbodi nents, and pignment
may be used as the coloring material. A3~ The print quallty | mprover
l'iquid, which renders the ink dye insoluble, can be obtained, for exanple,
in the foll ow ng manner. First, the conmponents |ist beIOM/are m xed. 5

After they dissglLy %b It mnth of
ressure, througﬁvgnﬁe W§g H% §bFﬁ§€%%1 %%tgyb
P !
(comerci al nangeohbdlifion of Yellow Pigment DlsperS1on)
v Water solution P-2 35 parts
(20 % solid contents)
5 " C.I. pigment yellow 180 24 parts
(Novapalm Yellow PH-G, available from Hechst)

Triethylene glycol | 10 parts
Diethylene glycol 10 parts
Ethylene glycol monobutylether 1 part
10 Isopropyl alcohol 0.5 part
Water 135 parts

Next,. the obtained dispersion was
sufficiently diffused to produce the ink jet yellow
ink Y2 containing the pigment. The solid contents in

15 the final product was approximately 10.0 $%.
Cyan Ink C2

The same anionic high polymer P-1 used for
producing the black ink K2, which was used as the
dispersant, and the following components, were

20 subjected to the same dispersing process as the carbon
black dispersion, producing a cyan dispersion
containing cyan pigment with a weight average particle
diameter of 103 nm.

(Composition of Cyan Pigmenf Dispersion)
25 Water solution P-1 30 parts
(20 % solid contents)

C.1. pigment blue 15:3 24 parts



Pore Filter; Sumtono Electric Industries, Ltd.). Then, the pH of the
filtered solution is adjusted to 10 4.8 using NaOH, yielding print quality
i mprover liquid Al. [Al conponents]. Cationic conpound of |ow nol ecul ar

wei ght Stearyl trinmethylamoni um chloride 2 parts 15

(comrerci al nane: Electro-stopper QE; Kao Corp.) Cationic conpound of high
nol ecul ar wei ght Pol yam nesul f on (averageﬂﬁﬁﬁmular wei ght: 5000)

3 parts (commercial name: PAS-92; Nitto Boseki Co., Ltd.) 20

Thi ogl ycol 10 parts Water

rest As for the pref?ﬁ%ltigtebﬁlﬁ_wﬁhal@_ragl%rﬂﬂ%gﬁmioﬁ%%ﬂ |l%{f%nv\,hen m xed

with the above print "qu I provér 1i qui can be listed:
25 First, thakCeRaaigthrSdd)sted bel ow are mxed, and then, the
solution is filtered, with application of pressure, through a nmenbrane
filter (comercial Glycerine 15 parts
Diethyleneglycol monobutylether 0.5 paft
5 Isopropyl alcohol 3 parts
Water 135 parts

Next, the obtained cyan pigment dispersion
was sufficiently stirred to produce the ink jet cyan
ink C2 containing the pigment. The solid contents in

10 the final product was approximately 9.6 %.
Magenta Ink M2

The same anionic high polymer P-1 used for
producing the black ink K2, which was used as the
dispersant, and the following components, were

15 subjected to the same dispersing process as the carbon
‘black dispersion, producing a magenta dispersion
containing magenta pigment with a weight average
particle diameter of 115 nm.

(Composition of Magenta Pigment Dispersion)
20 Water solution P-1 20 parts
(20 % solid contents)
C.I. pigment red 122 24 parts

(available from Dainippon Ink Chemistries)

Glycerine 15 parts
25 Isopropyl alcohol 3 parts
Water . 135 parts

Next, the obtained magenté pigment dispersion



-49- name: Fluoro Pore Filter; Sumtono Electric Industries, Ltd.) having a
pore size of 0.22 [err], yielding the yellow Y1, nmagenta ML, cyan Cl, and

black Bkl inks. 5 Y1 C 1. direct yellow 142 2 parts
Thi ogl ycol 10 parts Acetyl enol EH (Kawaken
Fi ne Chem cal) 0.05 part Water rest
10 ML Acid red 2892.50 parts (rest are th&’Same as Y1) Cl1 Acid blue 9
2.5 parts 15 (rest are the sane as Y1) Bkl

was sufficiently diffused to produce the ink jet
magenta ink M2 containing the pigment. The solid
contents in the final product was approximately 9.2 %.

As described above, according to the present

5 invention relating to an ink jet recording apparatus
which forms images by means of ejecting ink and/or
processing liquid onto recording medium, whether or
not the processing liquid is to be used is determined
by a user so that the processing liquid is not wasted,

10 and also, the recording apparatus itself can be
programmed so that the processing liquid is not
- ejected when the recording medium requiring no
" processing liquid is used, or when the test-printing
is done. Therefore, the cost of the actual printing

15 operation can be reduced. As a result, an ink jet
recording apparatus capable of reducing the overall
running cost can be provided.

Hereinafter, Embodiments 9 - 18 as the third
form of the embodiment will be described with

20 reference to Figures 31 - 48.

The print quality improver liquid
(hereinafter, P liquid or processing liquid) in the
present invention is liquid which is to be applied to
print medium to improve the éuality of the print

25 .produced through the ink jet printing. The print
quality improvement includes: improvement in image

properties such as density, saturation, sharpness of



Food bl ack 2 3 parts (rest are the sanme as Yl)
According to this enbodi nent, the 20 aforenentioned print quality inprover
liquid (liquid conmpound) and inks are caused to mx with each other on the
surface of the print nedium or in the print nediumas they perneate
therein. At the initial stage of the reaction, the | ow nol ecul ar wei ght
cationic 25 conponent or cationic oligoner7éwhi ch are contained in the
print quality inmprover liquid, ionically react with the water sol uble dye,
which is used in the ink -50- and contains anionic radicals or anionic
conpound in the case of the pignment ink, and instantly separate fromthe
sol ution. Mre e@ge; f ekl Adjameferpciprsevementeipi dREnfixARiliky toe
pigment dispersion 2sf9y medibnn hhatisbiboetent ThlbidsblohB ] 19T
printed image, that is, environmental resistance such
water resistance, light resistance, or the like.
5 In the following description, "environment" .
sometime includes the type of the print medium.
Further, according to the present invention, the
liquid ejecting portién may be a part of the same
head, or a separate head.
10 Embodiment 9
Figure 31 is a  perspective view of a printing
apparatus to be used to embody the printing method in
accordance with the present invention, and illustrates
its general structure.
15 The liquid ejecting portion 4102 of a
printing apparatus 4100 is a pfinting means capable of
ejecting each of four color inks: Y, M, C and Bk inks,
and the P liquid, and is capable of reciprocating in
the direction parallel to the axial line of a sheet
20 feeder roller 4109 (hereinafter, primary scanning
direction). A print medium 4106 is inserted in the
direction of an arrow mark through a sheet feeder
opening 4101 provided in the front panél of the
printing apparatus. As it is fed further, it is
25 turned back and is delivered by a feeder roller 4109

to the printing area provided on a flat platen

disposed directly below the liqui¢ ejecting portion



aggregates. In the second stage, the aforenenti oned associ ative polyners
conposed of the dye and cationic substance of | ow nol ecul ar wei ght,

associ ative 10 pol yners conposed of the dye and cationic oligomer, or the
pi gnent aggregate is absorbed (adsorbed) by the high polynmers contained in
the print quality inprover solution; therefore, the dye aggregate or

pi gment aggregate, which are yielded as tAd-results of the 15 associative
pol ymeri zation, further increase its size, which nmakes it difficult for the
dye aggregate or pignment aggregate to nove into the gaps anong the print

di fib : | t..onl I ti f whi.ch th | ut
porti on has seBbVaredk Sor5iPieletls, 18 BBPRPRLAPRPoaBRERERIER ng borh
ortion has . ; A M al SHng woth

tho sams ¢ me, PrRQeLEThinell b°alphlt Gffgbiielafakek? 1ol fha Hos)
af or ement i oneda PREHGEES Th Phrhitel O¥oVeheNEe@BLECbEIe2542090ahke cationic

nol ecul es and anionic dye, or are
reciprocally scans the printing area, carrying the
5 liquid ejecting portion 4102. As the liquid ejecting
portion 4102, being carried by the carriage 4102,
reciprocally scans the printing area, letters such as
A, B and C illustrated ih Figure 31 or other images
reflecting the image data are printed on the

10 predetermined area of the print medium 4106. A switch
group and a display panel group 4107 are used to
select various printing modes or display the status of
the printing apparatus. An environment sensor 4103
measures the internal temperature and humidity of the

15 printing apparatus, using well-knoﬁn means.

Figure 32 depicts the structure of the liquid
ejecting portion 4102, wherein (a) is a perspective
view of a plurality of subhead units in the liquid
ejecting portion 4102 mounted on the carriage 4102;

20 (b), a front view of the ejection portion as seen from
the direction of the print medium, depicting the
ejection outlet arrangement; and (c) is an enlarged
sectional view of the liquid ejecting portion,
depicting the infernal struéture of the ejection

25 outlet illustrated in (b). Referring to 32(a) and
32(b), the liquid ejecting portion 4102 comprises four

subhead units which eject yellow ink Y, magenta ink M,



conposed of the cationic oligonmer and anionic dye, or the pignment

aggr egat es,

does not nove with the sol vent

viscosity. Therefore, even when the adjacent ink dots are conposed of
i nks of different colors as they are in a full-color print, the color
generating conponents do not mx wth each 5 other to cause bl eeding. The
af orenenti oned aggregates are insoluble in-T&ter in its basic nature,
makes the forned i mage perfectly water resistant. There is an additional
the shielding effects of the polyner inproves the formed 10

inits resistance to the light. As for the insolubilizing ouﬁgg?re ati

benefit;

process descri b&¥am ik CsRkiRiack iink Bk, Rud angihsy i suk
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embodiment generally comprises a head comprising the
ejection outlet portion, which will be described
later, and a container portion for storing the ink.
Referring to Figure 32(a), the container 4011 - 4015
of the subhead units are composed of transparent
material; therefore, the levels of the remaining ink
and P liquid can be easily observed from outside.
Though the ink container in this embodiment is
independently replaceable from each other, and also,
from the head, it is acceptable to integrate the
containers, for example, in a combination of the P
liquid container and Bk ink container, a combination
of Y, U and C ink container, or all of them.

Referring 32(b), the number of ejection
outlets in each subhead unit in this embodiment is
128. They are aligned in the direction substantially
perpendicular to the primary scanning direction,
wherein the outlet pitch of each line is apprbximately
70 sm. The outlet interval between the adjacent
subhead units is 1/2 inch. This ejection portion 4102
can print with a resolution of 360 dpi by a single
scanning pass. |

Next, referring to Figure 32(c), the ejection
outlet 4023 is connected to a common liquid chamber

4032 by way of an ink liquid path through which the



15 anot her exanple. In the practical application of the present invention,
it is unnecessary to use the cationic high polymer or polyvalent nmetallic
salt, which has a high nolecular weight, as it is used in the case of the
20 conventlonal technol ogy; or even when it is necessary to use it, al

that is needed is to use it in an auxiliary ternms in order to enhanC|ng t he
effects of the present invention. Thereford3-the ambunt can be minimi zed.

As a result, the deterioration of the 25 col or devel opi ng performance of
the dye, that is, the problematic aspect of the conventional t echnol ogy,

whi ch f q f
Usi ng he cati oRPE APQREBIIAEr oFEBR, Hhe it niatd 2ot Gunemy -
prevented. A sogLlel1iRuA et 3030 Gid ¥ eWeddde wiring

(unillustrated) are provided, wherein the former is an
electrothermal tfansduéer that generates thermal
5 energy to be used for ejecting the ink supplied from
the common liquid chamber 4032, and the latter
supplies electrical power to the former. These heat
generating member 4030 and electrical wiring are
formed on a piece of substrate composed of silicon or
10 the like, with the use of a film forming technology.
On the heat generating member 4030, a protective film
4036 is formed so that the ink and heat generating
member do not make direct contact. On the substrate
4033, resin or glass material is accumulated to fprm
15 partitioning walls 4034 so as to create the
. aforementioned ejection outlets, ink path, common
liquid chamber, and the like. In the liquid ejecting
. portion 4102 of this embodiment, the heat generating
member 4030 is disposed so as to correspond with the
20 ink ejecting outlet 4023, and is capable of ejecting
the ink from the liguid ejecting outlet 4023, upon
reception of the driving signal reflecting vafious
printing data. Each heat generating member 4030 can
independently generate the ﬁeat. When the ink within
25 the nozzle is heated by the heat generating member
4030, it quickly reaches a state of film boiling,
whereby bubbles are formed theréin. As the bubbles



present invention, there is nothing to limt the print 5 medium choice.
Preferable results can be obtai ned using so-called plain paper such as
conventional copy paper, bonded paper, or the like. Needl ess to say,
preferable results can be al so obtai ned using coated paper produced
specifically for ink jet printing, or 10 transparent filmto be used with
an OHP, as well as commonly used hi gh quat8@y paper or high gl oss paper. As
descri bed above, according to the present invention, the amount of the
print quality inprover liquid to be ejected per unit area of the print

medium 15 is coptralled gn the basis of the number, of, _scanni ng passes in
each printing ré}d’,ciql?ve ‘%b‘f(ﬁr%ﬁs‘flf‘% 1O IRL e’C‘feBh?rb'ﬂft he*fie3d, that

s, whether priOllng. | Soearyiied oUl JBRos ORI £aL I 4r 001 L0 £hoL, and or

the printing da d he™ pr quarTty i nprover- 20"l rqurd nost
orodace s, o Sl MeABEE dinge febbih HREON Ml obeananti © 1 ©
quality inprovesi iyl dimages as it lands.

5 From the Y, M, C and Bk ink ejecting outlets
provided in the liquid ejecting portion 4102, an
approximately 40 ng of the ink is ejected, and from
the P liquid ejecting outlet, 30 - 40 ng of special
ink is ejected.

10 In this embodiment, an electrothermal
transducer element was used as the heat generating
member in the liquid ejecfing portion, but the present
invention is not limited by this embodiment. For
example, a piezo-electric element, which is an

15 electromechanical transducer element, may be employed,
or any ink ejecting means may be employed as long as
it enables the ink jet printing apparatus to perform
its function. The head structure illustrated in
Figure 32(c) is of an edge shooter type, but, a side

20 éhooter type structure may be employed, which jets the
ink or the like in the direction perpendicular to the
surface of the heat generating member.

Figure 33 is a table presenting a schematic
of the data D1, which was dérived from the image data,

25 to be used for ejecting the print quality improver
liquid. Figure 33(a) is a schematic of the data for

the image to be printed. In this case, a yellow, red,



is ejected during its own scanning pass different from25 the one for at

| east one or all of the Bk, Y, Mand Cinks; therefore, it is possible to
reduce the nmaximuminstantaneous power consunption of the printing -53-
apparatus, which is effective to reduce the apparatus size and | ower the
running cost. Next, Embodinents 6 - 8, which represent the second form of
the present invention, will be 5 describedgwth reference to Figures 18 -
30. Enbodinent 6 Figures 18 - 30 depict an enbodinent of ink jet recording
apparatus in accordance with the present invention. Figure 18 is a
schematic perspective view 10 of the printer portion of phe.lnk ] et
recordi ng appardtdiPiackcchigFRELleft nthacppinting datant i BhisFlebter19 is

a schematic perspeclive Wi OF (St norizontal dots and 14 vertical

dots. The image data are separated into sub-data for
Y, M, C and Bk ink image, (b) presenting the data for

5 yellow Y; (c), magenta M; (d), cyan C; and (e)
presenting the data for black Bk. An aiphabetic
reference C stands for the data for not printing:;
therefore, there is no datum for C. Figure 33(f)
presents the data D1 for printing the P liquid. The

10 data D1 is a logical sum of the printing data for Y,
M, C and Bk inks. ‘

Figure 34 is a flow chart for an embodiment
of the ink jet printing method in accordance with the
present invention. This embodiment is characterized

15 in that the amount of the print quality improver
liquid is controlled in responsé to the internal
temperature of the printing apparatﬁs, wherein an
alphabetic reference S in the flow chart stands for
"step."

20 As the printing data are sent from the host
computer to the printing apparatus, they are read into
a receiving buffer within the printing apparatus
(S101). Then, the internal temperaturé of the
printing apparatus 4100 is measured by the environment

25 sensor 4103 (S102). When the measured internal
temperature is higher than a predetermined one, a

control is executed to reduce the gmount of the print



carriage of the printer section illustrated in Figure 18. Figure 20 is an

enl ar ged, expl oded perspective 15 view of the carriage illustrated in
Figure 18. Figure 21 is a perspective view depicting a recording head
nmount abl e on the carriage illustrated in Figure 20, and an ink contai ner

nount abl e repl aceably on the recording head. Figure 22 is an expl oded
perspective 20 view of a fixing menber whecth connects electrically the
contact portion of the recording head, and the nain assenbly of the
apparatus. Figure 23 is an expl oded perspective viewillustrating the

bosi 1 on. . Fi JIRL LY (et e CrE o doebeFERT priceelt  fgea
L e o 4 8 A 7 OF Sha SBREERF! L e 5371 a0e o
- lower than the predetermined one, a control is
executed to increase the amount of the print quality
5 improver liquid to be deposited per unit area of the
print medium.

More specifically, when the temperature is
high, a control is executed to reduce the energy to be
given to the liquid ejecting heater (heat generating

10 member) disposed adjacent to the liquid ejectiné
outlet of the head unit disposed in the  liquid
ejecting portion.

Figure 35 is a graph depicting the
relationship between the internal temperature of the

15 printing aﬁparatus 4100 and Tw. As is evident from
Figure 35, a rectangular pulse wave is applied to the
liquid ejecting heater, which is an electrothermal
transducer element constituted of resistive material,
for a duration of Tw (= approximately 3 psec). When

20 the temperature is 40°C, the Tw is set at 2.5 psec.
On the contrary, when it is 5°C, which is rather 1low,

~ the Tw is set at 4.0 wsec. When it falls between the
two temperatures, the Tw is linearly varied in
response to the temperature.

25 Referring back to Figure 34, the printing

data are cohverted into the data for Y, M, C and Bk

inks (8103), and then, the P data_are derived from the



recording head. Figure 25 is a schematic side view of a fixing means for

maki ng reliable the positional
Figure 24. 5 Figure 26 is a schematic sectiona

relation fixing structure illustrated in
view of the fixing nmenber

for connecting electrically the contact portion of the recording head, and

the main assenbly of the apparatus.

Il lustrating how an FPC hol der and the recggsli ng head 10 are engaged.

Figure 28 is a sectional

Figure 27 is a schematic sectiona

Vi ew

side view of the recording head and i nk contai ner,

which are on the carriage. Figure 29 is a perspective external view of an
enbodi ment of the.ink jet recording apparatus in accordance with the

present inventi dh. M gurand®®k data 5 GEk. dilﬁeyta.mttm Yied: iGiangd tBie
control systemof the enbodiment of the in recordi ng apparatus in
accordance wi t h inks and dhtliquihtaes. eJIQF*H%%

of the ink jet
Figure 18. The
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recordi ng apparatus will be described with 20 refergnce to

PRGN | TRRRONAS XS 8 gl ML, Bk, and
data (S105).

Embodiment 10

Figure 36 is a flow chart for another
embodiment of the ink jet printing method in
accordance with the present invention. This
embodiment is characterized in that the amount of the
P liquid to be ejected is controlled in response to
the internal temperature and humidity of the printing
apparatus. The compositions of the color inks and P
liquid used in this embodiment are the same as those
used in the preceding Embodiment 9.

As the printing data are sent from the host

computer to the printing apparatus, they are read into

a receiving buffer within the printing apparatus

(S201). Then, the internal temperature of the

printing apparatus 4100 is measured by the environment

sensor 4103 (S202). When the measured internal
temperature is higher than a predetermined one, a
control is executed to reduce the amount of the print
quality improver liquid to be deposited per unit area
of the print medium. On thé contréry, when it is

lower than the predetermined one, a control is

executed to increase the amount of the print quality

improver liquid to be deposited per unit area of the



general ly conprises a sheet feeder portion 2001, a carriage portion 3002, a
purge portion 3003, a casing portion 3004, a recording head portion 3003,
and an 25 ink container portion 3009. The sheet feeder portion 3001
generally conprises a platen roller 3106, a pinch roller 3107, - 55-

whi ch presses the recordi ng nedi um havi ng been delivered onto the platen
rol l er 3107 so that the recording medi umi&4prevent from hovering or acting
| i kewi se, and is reliably conveyed toward a carriage 5 portion 3002. The
platen roller 3106 is connected to the sheet feeder notor (unillustrated)

oy ey ot 2 SIS ARt k) SORENEL AL 31O°
receives the 1Q drjyvidd Yitn [{GMRHE W4 ¥%w is determined with
reference to the graphic relationship (a) of Figure
37; when HU falls between 40% RH - 70% RH, it is
5 determined with reference to the graphic relationship
(b) of Figure 37; and when HU is no less than 70% RH,
it is determined with reference to the graphic
‘relationship (c) of Figure 37, wherein Figure 37 is a
graph showing the relationship between the internal
10 temperature of the printing apparatus 4100 and the Tw.
Referring back to Figure 36, the printing
data are converted into the data for Y, M, C and Bk
inks (S203), and then, the P data are derived from the
Y, M, C and Bk data (S204). Next, the Y, M, C and Bk
15 inks and P liquid are ejected from the corresponding
. subhead units in response to the Y, M, C, Bk, and P
data (S205).
At this time, the compositions of the inks
used in Embodiments 9 and 10 will be given below. |
20 Y (vellow) |

C.I. direct yellow 142 (dye) _ 2 parts
Thiodiglycol 10 parts
Acetylenol EH (Kawaken Fine Chemical) 0.05 part
Water ' | . Rest
25 M (magenta) )
The same as the Y ink, except that the dye is
replaced with acid red 289 (2.50 parts)



The carriage portion 3002 generally conprises a carriage base 3201 for
nmounti ng the recording head portion 3008, and a head | ever 3203 for
retaining the recording head portion 2003 nounted on the carriage 15 base
3201. The carriage base 3201 is disposed between the lateral walls of a
substantially U shaped chassis 3102, being supported on a guide shaft 3102
and a support shaft 3103, which are parall eB5t0 each other, and is novable
in the longitudinal direction 20 (hereinafter, primry scanning direction)
of the shafts. The rotation of the carriage base 3201 is regulated since it
I's supported on both shafts 3102 and 3103. The carriage notor 3104 is fixed
to one end of tHe CS¥ARK|l rear plate of the chassis 3102, and is 25
connected to the carriage_base b ajr uIIe s 4041 and a

timng belt 3105 stretchel®®eBHB na?hEhﬁu?I£9§ 48§§ Pﬁst At ther A¥8eifot or
3104 rotates _ replaced with C.I. acid blue 9 (2.50 parts).

Bk (black)
5 The same as the Y ink, except that the dye is
replaced with C.I food black 2 (3.00 parts).
The composition of the P liquid is as
follows.
Cationic compound of low molecular weight
10 Stearyl trimethylammonium chloride 2.0 parts
(commercial name: Electro-stopper QE;
Kao Corp.) _
Cationic compound of high molecular weight
Polyaminesulfon (average molecular
15 weight: 5000) 3.0 parts

(commercial name: PAP-92; Nitto Boseki

Co., Ltd.)
Thioglycol ' 10 parts
Water o rest
20 When the P liquid with the above composition

and the color inks were caused to mix or react with
each other on the print medium, the following
preferable results were obtained.
. Within the normal énvironment, it was
25 possible to produce a "highly reliable" printed
product, which displayed superior water and light

resistances, and remained stable regardless of the



-56- forward or backward, the carriage base 3204 is reciprocated by way of
the pulleys 4041 and timng belt. The position of the carriage portion 3202
in the primary scanning direction is confirmed by a HP 5 (honme position)
sensor (unillustrated) fixed to the chassis 3102. For exanple, it is
possi ble to confirmwhether or not the carriage portion 3002 is at the hone
position, which is a predeterm ned position86utsi de the recordi ng region,
and also, is where the 10 carriage portion 3002 is to be parked during a
non- recording period. A purging portion 3003 is nmounted on a frame portion
sucki ng the i nik. CORBRESEuFRaPA umIER Ny hAPEBEs oRleRe HEcdRR ng head
Posul £, ink c] ccPPREZBEPT SPnRrDAuPe” a8 ARAGRPRd B o U E¥ana® bo
ej ected any noreyniBf WBSEBatHKrifgSHEKaT Rl Abnkity 332" Hid®:"83% no
color bleeding occurred when printed in color. |
5 Embodiment 11 |
In the examples described in the preceding
Embodiments 9 and 10, before the four color inks were
ejected, the P liquid was deposited over the entire
area where the color inks were to be deposited, and
10 then, the color inks were ejected. This embodiment is
characterized in that the P liquid is ejected onto
only the area where the Bk ink is to be deposited.
Figure 38 is a simplified front view of an
example of the ink ejecting portion empldyed in this
15 embodiment of the ink jet printing method in
accordance with the present invention. Printing is
done using the liquid ejecting portion illustrated in
Figure 38. As for the ejecting order, first, only the
Y, M and C inks are ejected, being followed by the P
20 liquid which is ejected onto the area where the Bk ink
is going to be ejected, aﬁd then, the Bk ink is
ejected thereon. According to such a method, the
print quality can be improved at least in terms of the
Bk ink: the reliability sucﬁ as the water resisténce
25 or the like can be improved; the feathering can be

prevented; and the density can be increased.

' The printing method of this embodiment cannot



20 portion 3008 parked at the aforenenti oned honme position, by this purging
portion 3003, so that the ink ejecting outlets are unplugged to restore the
preferable ink ejecting performance. The franme portion 3004 is provided
with a 25 waste ink container for storing the waste ink sucked out by the
purgi ng portion 3003. Next, the structure of the recording head -57-
portion 3008 will be described with referesrgp-to Figure 21. Since the
recordi ng head portion 3008 in this enbodinent mainly prints in color, it
is of the multi- 5 head type, in which five liquid ejecting subheads are
integrally disposed so that the black (Bk), cyan (C), nmgenta (M and
yel l ow (Y) inks,imareve cherrekiakbl ity and @rintppabity assecidtedzing
t he dye, can
y with the Y, M and C inks, but it can be effectively
used when a user intends to pioduce a pint product in
which importance is placed on the Bk color as it is in
5 the case of a print document spotted with few color
images.
Embodiment 12
This embodiment is characterized in that
printing is done using an ejecting portion, in which
10 the subhead units are arranged as illustrated in
Figure 39, is used; whereas in the preceding
Embodiment 11, the liquid ejecting portion, in which
the subhead units were arranged as illustrated in
Figure 38, was used. Referring to Figure 39, the
15 subhead units are arranged in the order of Y, M,'C, B
-and P, relative to the direction of an arrow mark Q in
the primary scanning direction.
Figure 40 is a flow chart of an operation in
which the P liquid is applied to only the area onto
20 which the Bk ink is to be ejected.
In a step S111, it is determined whether or
not the printing data are for the Bk ink. When they
are for the Bk ink, that is, when the answer is Yes, a
step S112 is taken, and when NO, a step S113 is taken.
25 In the step S112, the P liquid is ejected |
before the Bk ink. At this time, the P liquid head is

driven so that the P liquid position and Bk ink



be individually ejected. The recording head portion 10 3008 is replaceably

nount abl e on the carriage portion 3002 illustrated in Figures 18 - 20, and
when its service |ife expires or it beconmes unusable due to sonme reason, it
can be exchanged with a fresh ink jet recording head. 15 The

recordi ng head portion 3008 generally conprises a boxy head base 3801, a
contact portion 3802 fornmed on the top s8Bface of the head base 3801 in
order to establish electrical connection between the head base 3801 and the
wiring portion of the main 20 assenbly of the recordi ng apparatus, and an

i nk suppl ying portion 3803 fornmed on one of the lateral walls of the head
base 3801 in pedttien ceinridetpn thrR PEHPL megdipmm t A& BhARUAENDS ner

portion 3009. This ink sugglying gortion 3803_i.s disposed so as to 25 face
each of the iRRtpdtheEeothptgtheaBighTREligRiLItwaPRE, Righ AYR1idT0

supplies each.of L0e.Li9vhEachosh' hHleR" RHE2H5 195ul e 15521 0]d e
onto the entire locations onto which the Bk ink is
5 ejected, that is, when the P liquid is ejected onto
25% of the locations onto ﬁhich the Bk ink is ejected.
Therefore, the data are thinned out in real time in
step S112, and then, a step S113 is taken.
In the step S113, the normal single scanning
10 pass printing operation is carried out. Namely, the
head structure illustrated in Figure 39 is employed
and the printing is done in the direction of an afrow
mark R, in the order of Bk, C, M and Y.
The prescriptions for the inks and processing

15 1liquid used in this embodiment are as follows:
Y (yellow) ink

Glycerine 5.0 wt.%
Thioglycol _ 5.0 wt.%
Urea 5.0 wt.%
20 Isopropyl alcohol 4.0 wt.%
Acetylenol EH (Kawaken Chemical) 1.0 wt.%
Dye C.I. direct yellow 142 2.0 wt.%

Water 78.0 wt. %
M (magenta) ink |
25 Glycerine | ' 5.0 wt.%
Thioglycol 5.0 wt.$%
Urea - 5.0 wt.%



-58- portion with the ink or processing liquid, and is replaceably nounted
on the carriage portion-3002. In this enbodinent, the carriage portion °
3002, on which the recording head portion 3008 and ink 5 contai ner portion
3009 are mounted, is connected to a part of the timng belt 3105 which
transmts the driving force of the carriage notor 3104, and reciprocates in
the primary scanning direction, sliding on-8%e parallelly arranged guide
shaft 3102 10 and support shaft 3103. The recording is effected in the
foll ow ng manner; as the carriage portion 3002 is driven, the recording
head portion 3008 ejects the ink while being shuttled across the entire

wi dth of the recordilRPRFRYL (3R ng nedi un) which has be®n01%tdd| i vered

froman unillustrated recordi j,um f eedj a at us ont he platen

ol er 3106 whi ch 1 AT TRneT oEf ol kewken CBenPERES O “The”t o iER
Dye C.I. acid red 289 _ : 2.5 wt.%
Water 77.5 wt.%

5 C (cyan) ink

~Glycerine 5.0 wt.%
Thioglycol 5.0 wt.%

Urea _ 5.0 wt.%
Isopropyl alcohol 4.0 wt.%

10 Acetyienol EH (Kawaken Chemical) 1.0 wt.%
Dye C.I. direct yellow 199 2.5 wt.%

Water 77.5 wt.%

Bk (black) ink

Glycerine 5.0 wt.%

15 Thioglycol 5.0 wt.%
Urea " 5.0 wt.$
Isopropyl alcohol ' 4.0 wt.$%

Dye C.I. food black 2 23.0 wt.%

Water 78.0 wt.%

20 P liquid
Polyallylamine hydrochloride 5.0 wt.%

Benzalkonium chloride 1.0 wt.$%
Diethylene glycol 10.0 wt.%
Acetylenol EH (Kawaken Chemical) 0.5 wt.%
25 Water ' 83.5 wt.$%

As is evident from the above compositions,

acetylenol EH, a surface activating agent, is added to



head portion 3008. Next, the carriage structure will be 20 described in
detail. Referring to Figures 19, 20 and 21, the carriage portion 3002 can
accomodate five liquid ejecting subheads, each of which ejects one of five
different liquids: black (Bk), cyan (C), magenta (M 25 and yellow (Y)

I nks, and the colorless liquid (CL) (hereinafter, processing |iquid)
capabl e of insolubilizing the dye, and five29nk contai ner -59- portions
3009, each of which supplies the correspondent |iquid ejecting subhead with
the ink or proceSS|ng I|qU|d Referrlng to Figure 20, a pair of head |ever

5 axes 2023a (onRlps lf’h élpiet %Tﬂéhyfti’ adsgdgopr rg‘gg fleC orrespondi ng
e latera

bot t om end portlons df
permeability, whereas it is not added to the Bk ink.

Therefore, the Y, M and C inks are superior in the
fizxibility to the Bk ink. On the other hand, the Bk
5 ink is slightly inferior in the permeability to the Y,
"M and C inks, but it provides a higher density and a
sharper edge; therefore, it is suitable for printing
the letters or line drawings. Also, the acetylenol is
added to the P liquid by 0.5% to improve slightly the
10 permeability.

In this embodiment, the dye was used as the
coloring materials for the ¥, M, C and Bk inks, but
the preésent invénfion is not limited by this
embodiment. Namely, the coloring material may be

15 pigment alone, a mixture of the dye and pigment, or
the like, and as long as the préper P liquid, that is,
a P liquid most suitable for aggregating any of the
components in the ink composed of the coloring
material and solvent, is used, the same effects can be
20 obtained. |

In this embodiment, an electrothermal
transducer eiement was used as the heat generating
member in the liquid ejecting portion, but the present
invention is not limited by fhis embodiment. For

25 example, a piezo-electric element, which is an
electromechanical transducer element, may be employed,

and also, there is no restriction concerning the



wal | of the substantially U shaped head |ever 3202, and a pair of head

| ever axes bearing portions 2017a and 2017b provi ded at corresponding top
end portions 10 of the substantially L-shaped carriage base 3201, are
engaged with each other, allowi ng the head | ever 3202 to rotate about-the
head | ever axis 2023a. Referring to Figure 19, as the head | ever 3202 is
rotated open in the direction of an arrow+#kk, it becones easier 15 to
nmount or denount the recording head portion 3008. The opened head | ever
3202 can be held open by engaging a pair of head | ever positioning bosses
(unillustrated) with a pair_of head | ever positioning holes 2018. 20

In a recess 3208 SPfeddie FIHS 19iesEHngRIZEIIN ¢ he head | ever

3202, a head tension spri 3209, .and a head tension_3210 are proyided,
wherein the head tension 1‘43}%};}}‘? s41ﬁe‘1%| %fef% “@eny oF f KEiny £T“P‘P‘H%e‘?ecess

3905 a2 o PSR 1 PN bl o VNS it 00 201
a result of the printing operation in this embodiment.
5 1In this case, a title portion 4201, a main text
portion 4202, and a picture image portion 4203 have
been printed on a print medium 4106.

In this example of printed medium, the

letters in the title.portion 4201 are printed in R

10 (red); the letters in the main text portion 4202 are
printed in Bk (black); and'the picture image in the
picture image portion 4203 is printed in R. In terms
of the overall layout of the print, the main text 4202
of the Bk occupies almost the entire.page, and the

15 rest of the page is spotted with the title and piéture
image portions in R. '

The P liquid to be ejected ahead of the inks
is ejected onto only the area correspondent to the
main text portion which is to be printed in Bk; no P

20 1liquid is ejected onto the other areas. This is
because it is in terms of only the-Bk that a "highly
reliable" print of "high quality" is wanted, in which
the water resistance, light resistancé, and the like
are improved; the.featherin§ and color bleeding are

25 reduced; the color development is superior; and the
print density is high.

For instance, if the entire surface of this



3202 is rotated after the recording head portion 3008 -60- is nounted on
the carriage base 3201, the head tension 3210 cones in contact with the
head ‘t ensi on receiving portion 8010a on the corresponding side (there is
anot her one on the other side). Then, as the head 5 |l ever 3202 is further
rotated, the pressure generated by the head tension spring 3209 is appli ed,
t hrough the head tension 3210, to the head®2®ensi on receiving portion 8010a
in the direction of an arrow mark D, and al so, the head | ever fixing boss
2024a engages with 10 the head lever fixing portion 2012a. As a result, the

f th 3008 is f b b
5201 and head IR P PIRReR FHHE e be o Ehe | EFLS R RERER 8 o ot o
the head | ever S80He YSorEiBiE die ggfeédwgb&%aéﬁé& &&{t Pn£RE the

carriage base
water, whereas the Bk portion is going to remain the

same as before due to the effects of the P liquid,

5 allowing thereby the contents to be read. In other
words, in the case of a print composed mainly of the
Bk, the objects of the print can be mostly fulfilled
as long as the reliability and high quality are
realized in the Bk portion.

10 The aforementioned process, in which the P
liquid and ink afe caused to mix and react with each
other, has its own merits in that the high reliability
and high quality are realized. On the other hands,
the process also has demerits. That is, when the P

15 1liquid is ejected onto the entire surface of the print
medium, or ail the areas onto which the color inks are
to be deposited, the P liquid is going to be wasted,
which is one the causes of the running cost increase.
Further, this process deposits an extra amount of

20 liquid; that is, the P liquid, on the area where the
color inks are'to be deposited; in other words, the
fiber of the print medium is given an additional
amount of liquid. As a result, the print medium is
cockled or wrinkled, which éompromises the print

25 gquality. Even though the cockling may disappear after
the print dries, the cockling occurring during the

printing operation changes the predetermined



head | ever rel ease portions 2027 (only 2027a is shown) are pressed to push
out the head | ever fixing bosses 2024 (only 2024a is shown) so that the
head | ever fixing bosses are di sengaged fromthe head | ever 20 fixing
portions 2012 (only 2012a is shown), which allows the head.l ever 2020 to be
rotated. Referring to Figure 20, a plurality of carriage ink guide ribs
2011 are provided on the internal surface -g34he carriage base 3201. They
25 guide the bottom surface of the ink container portion 3009 when the ink
contai ner portion 3009 is nounted, and supports the nounted ink container
portion 3009. -61- Further, a plurality of head |ever ink container

gui de ribs 2021 MicrosceRifedigtanae hetween the mrintmediamentl | ever

3202. They guide the top surface of the ink container when the ink
container is nodrit®dd g&jgcting portion, changing thereby the landing

point of the ink droplet, which results in the
deterioration of the print quality.

5 Only the P liquid is applied in
correspondence with only the Bk, provided that the
wanted print is going to be printed primarily by the
Bk. '

Embodiment 13

10 In Embodiment 12, the P liquid is sparingly
applied depending on whether or not printing is done
with the Bk. However, the present invention is not
limited by this embodiment. For example, the P liquid
may be spared depending on whether an image to be

15 printed is a letters or a picture.

Figure 42 is a flow chart of a single
scanning pass printing operation, in which fhe P
liquid is ejected in correspondence with only a
letter.

20 In a step 5121, it is determined whether or
not the printing data is for a letter. When they are
for a letter, that is, when the answer is Yes, a step
S122 is taken, and when it is No, a step S123 is
taken. As for the means for determining whether or

25 not the printing daté is for a letter, it may be a
known means.

In a step S122, the P liquid is ejected



5 hold the top surface thereof. Referring to Figures 18 and 22, a carriage
fl exi ble cable 3207 supplies the recording head portion 3008 wth inmage
signals and driving signals. The position of the contact portion of the
flexible 10 cable 3207 is fixed by a pair of contact position fixing bosses
2031a and 2031b of an FPC hol der 3203, and a rubber pad 3206, being
clipped, together with the rubber pad 320694to the FPC hol der 3203 by an
FPC hol der 3208. 15 The head hook 3205 is fitted to a pair of axes
2032 (only 3032a is shown), which are provided on the correspondi ng | ateral
.sides of the FPC holder. 3203, being.thereby.ratable. _The head ho 3205 is
pressured in thge?ﬂﬁﬁrgh i?ﬁﬁ??bﬂgofst 8“?Penh5FgB$n§8 g?oggﬁyggﬁ%Pﬁc
spring 3204, an t PC hal det .3 i's t ab I Bgeqa:pal.r sof FPC
hol der shaft be F?%SQB& ?355 25?{3%%% §9§833§i‘|gs§s Bad) 157 aBLVeDLAR i,

?ﬁgBhLZdergsgfd§§%%ha%ﬁ§nﬁgg bRhdetnahdf §13qa?d216R88LY 0R02R8 peidkown) of
medium, on the same spot on which a letter is printed.
5 It should be noted here that it is not necessary to
eject the P liquid onto the entire spots onto which
the letter producing ink is ejected; the high
reliability and high gquality can be obtained as long
as the P liquid is ejected onto 25% - 50% of the spots
10 onto which the letter producing ink is ejected. For
example, when the color to be printed is a primary
color Bk, Y, Mor C, a ratio of 25% may selected, and
when it is a secondary color R (red), G (green), or B
(blue), another ratio of 50% may be selected. The
15- process for thinning out the data for this operation
~is carried out in real time in a step S122, and then,
a step 5123 is followed.
In a step S123, a single pass printing
operation is carried out in the normal primary
20 scanning direction..
 Embodiment 14
In Embodiment 12, the P liquid was sparingly
used depending on whether or not printing is done with
the Bk. However, the present invéntion is not limited
25 by this embodiment. For example, the P liquid may be
spared depending on whether an image to be printed is

a Bk letters or not.



25 image signal and driving signals supplied through the carriage flexible
cabl e 3201 are delivered to the recording head portion 3008 by way of the
cont act -62- portion 3802 in order to carry out a printing operation.
Referring to Figure 23, a portion of the timng belt 3105 is fixed to the
belt stopper 3211 5 fixed to the carriage base 3201. The carriage flexible
cable 3207 is fixed to the carriage base-#81 with the use of a carriage
PCB 3213 and CR PCB cover 3214. A linear encoder 3212 is a position
detecting sensor to be used for controlling the position of the 10 carriage

D51 on 3002, and 1o 11 ¥ilel UL (0 A DR i ARG o e
portion scanning pass printing operation, in which the P
liquid is ejected in correspondence with only a
 letter.

5 In a step S131, it is determined whether or
not the printing data is for a letter. When they are
for a letter, that is, when the answer is Yes, a step
S132 is taken,.and when it is No, a step S134 is
taken. As for the means for determining whether or

10 not the printing data is for a letter, it may be a
known means.

In the step 3132, it is determined whether or
not the printing data is for the Bk. When they are
for the Bk, that is, when the answer is Yes, a step

15 133 is taken, and when it is No, a step S134 is taken.

In a step S133, the P liquid is ejected
before the Bk letter is printed in response to the Bk
letter printing data. At this time, the P head is
driven in such a manner that the P liquid lands on the

20 print medium, on the same spot on which a letter is
printed. It should be noted here that it is not
necessary tb eject the P liquid onto the entire spots
onto which the letter producing ink is ejected; the
high reliability and high qﬁality can be obtained as

25 1long as the P liquid is ejected onto 25% - 50% of the
spots onto which the letter producing ink is ejected.

The processing of thinning out the data for this



3008 and i nk container portion 3009 on the carriage 15 portion 3002 may be
pasted on the head | ever 3202 so that it can be easily accessed by a user,
or the contents of the aforenentioned | abel may be stanped on the head
| ever 3202. Referring to Figure 24, five bosses are 20 provi ded on the
carriage base 3201. They fix the position of the recording head portion
3008. The positioning in the direction of "88~arrow mark A i s acconplished
by placing cylindrical bosses 801la, 8011b and 8011c provided on the head
base 3801 in 25 contact with the trapezoi dal bosses 2013a, 2013b and 2013c,
correspondi ngly, whereas the_positioning.in_th I.rection of an_grrow mark -
B is.acconplish%ﬁeﬁgﬁlon-6§-Cgﬁﬁaﬁpnﬂughénbﬁgggsgéﬁf3anaﬁd858?3§18P'the
carriage base 3zl} £hifl, ! Bhe9528%°8134118 28718RL4¢ Of the head
In the step S134, a single pass printing
operation is carried out in the normal primary
5 scanning direction.

Embodiment 15

In Embodiment 12, the P liquid is sparingly
applied depending on whether or not printing is done
with the Bk. However, the present invention is not

10 limited by this embodiment.

When an inherently water resistant ék ink
replaces the aforementioned Bk ink, it may be used in
combination with the Y, M and C inks, which normally
do not have the water resistance, while ejecting the P

15 1liquid in correspondence with only the Y, M and C
inks. This method can waterprbof all the colors.

Figure 44 is a flow chart of a single pass
printing operation, in which the P liquid is ejected
in correspondence with only the C, M or Y inks.

20 In a step S141, it is determined whether or
not the printing data is for the C, M or Y ink. When
they are for the C, M or Y ink, that is, when the
answer is Yes, a step S142 is taken, éhd when it is
No, a step S143 is taken. |

25 In the step S142, the P liquid is ejected
before the C, M or Y ink is ejected in response to the

corresponding printing data. At this time, the P head



base 3801. The wdth a of the boss 2013d or boss 2013e is determined in
consideration of the width a* 5 of the groove 8011d or 8011b, respectively.
The positioning in the direction of an arrow mark C is acconplished by
placing the top portions of the curved surface portions of the bosses 2013d
and 2013e of the carriage base 3201 in contact wwth the top portions of 10 -
t he groove 8011d and 801le of the head base9B801, respectively. Figure 25
is asinplified drawing to depict how the recording head portion 3008 is
fixed to the carriage base 3201 with the head | ever 3202. As is 15 evident

fromFigure 25, the head tension receivin ortion 8010a of .the recording
head portion 3006 i&Fifencih P 3 H@?&%‘g "E%Ei"b‘?ﬁslﬁlbl,q%ﬁc}@?@s uPBer the

pressur STtk WP RRAGRL S, nd T dbd HRET! oy NYOR BRBE! LT,
L br e 205 Gk S Y SEAEEURY hFERRLIA e Wboa odo Bl 1! N
is not necessary to eject the P liquid onto the entire
5 spots onto which the C, M or Y ink is ejected; the
high reliability and.high quality can be obtained as
long as the P liquid is ejected onto 25% - 50% of the
spots onto Which the C, Mor Y ink is ejected. For
example, when the color to be printed is a primary
10 color Bk, Y, M or C,la ratio of 25% may selected, and
when it is a secondary color R (red), G (green), or B
(blue), another ratio of 56% may be selected. The
procesé for thinning out the data for this operation
is carried out in real time in the.step 3142, and
15 then, a stepl8143 is followed.

In the step S143, a single pass printing
operation is carried out in the normal primary
scanning direction.

The Bk ink used in this embodiment is an ink

20 produced through the following steps, and the water
resistance is effected by this Bk ink.
Step 1: production of pigment dispersant
Copolyﬁer of styrene, acrylic acid, and ethyl
acrylate (acid number: 140; weight average
25 molecular weight: 5000) 1.5 wt.%
Monoethanolamine 1.0 wt.%

Diethyleneglycol . 5.0 wt.%



predeterm ned position on the carriage base 3201. Figure 26 is a schematic
drawi ng of the 25 recording head portion 3008 fixed by the head | ever 3202.
Its position is fixed as the contact position -64- fixing bosses 2031la
and 2031b of the FPC hol der 3202 engage with the contact position fixing
hol es 8021a and 8021b of the recording head portion 3008, respectively. The
engagenent of the contact position 5 fi=88qg bosses 203la and 2031b al so
fixes the positions of the rubber pad 3206 and carriage fl exi ble cable
3207. The head hooks 3205 engage with the head hook accommbdati ng portions
8012a and 8012b of the recording head portion 3008, on the corresponding 10
sides. After the OfIQRSt WaleF r ubber pad 3206 is in tR2 fA%eHf being

conpr essed, generatlng%ﬁgﬂgﬁa@e components are mixed, and heated to

70°C in a hot water bath to dissolve completely the
resin components. Next, carbon black (MCF88,

5 Mitsubishi Chemical) is added to this solution.by 10
wt.%, and after 30 minutes of pre-mixing, the solution
is subjected to the following dispgrsing process.

Dispersing apparatus:
Sand Grinder (Igarashi Machinery)

10 Grinding media:

zirconium beads (1 mm in diameter)
Grinding media filling ratio:

50 $ (volumetric ratio)
Grinding time: three hours

15 Thereafter, coarse particles are removed
through a step of centrifugal separation (12,000 rpm,
20 minutes), yielding the desired dispersion.

Step 2: production of ink
The dispersion obtained through the above
20 steps is mixed with the following components, at a
mixing ratio given below, yielding thereby the pigment

containing Bk ink.

Pigment dispersed solution 30.0 wt.$%
Glycerine | ' 10.0 wt.$%
25 Ethyleneglycol 5.0 wt.%
N-methylpyrolidon 5.0 wt.%

Methyl alcohol 2.0 wt.$%



the pressure to press the carriage flexible cable 3207 so that the

el ectrical connection is established between the carriage flexible cable
3207 and the 15 recordi ng head portion 3008. As the head |l ever 3203 is
rotated, the release claws 2026a and 2026b of the head | ever 3202 rotate
t he head hooks 3205 in the direction of an arrow mark F, and as a result,
t he head hooks 3205 is di sengaged fromthe-%%ad hook 20 accommopdati ng
portions 8012a and 8012b of the recording head portion 3008, whereby the
engagenent between the recording head portion 3008 and the head hook 3205
I's broken. Further, th%§§9mer éggled fromthe main assenbl S|de to t he
recordi ng head porti be interrupted by neans o seh g gi ng

the carriage fl exi.bl cabl 207 fromthe contact point of the recordi ng
Embodinsht 1

head portion 30
When the color inks are preferably water

resistant, the P liquid does not need to be applied to

5 the color ink locations. For example, when the Y ink
is water resistant, it is unnecessary to apply the P
liquid to the Y ink location. Further, the P liquid
may be sparingly applied depending on the ink
properties.

10 When the Bk and Y inks are water resistant;
the M ink is fairly water resistant, though not
completely; the C ink is an ordinary ink with no water
resistance; and the print needs to be completely
waterproofed in terms of all the colors, then, it is

15 unnecessary to apply the P liquid to the Bk and Y ink
locations, but it is necessary to apply the P liquid
to the C and M ink locations, although the amount for
the M ink lqcation is smaller than the amount for the
C ink location. In this manner, the print can be

20 waterproofed for all the colors while using a minimum
amount of the P liquid. The "smaller amount" relates
to a smaller print duty or a smaller amount of the
liquid to be ejected.

As described above; when the P liquid

25 ejection is minimized in response to the properties of

the ink to be used, it is possible to produce a

"highly reliable" print of "high quality."



Figure 27 is a schematic sectional view of the recording head portion 3008,
bei ng engaged with the FPC hol der 3203. The FPC hol der 3203 is ratable
about the FPC 5 hol der shaft 2022 of the head | ever 3202 since the shaft
2022 is fitted in the FPC hol der shaft bearing portion 2033 of the FPC

hol der 3203; wherein they are fitted with sone play. The tip of the contact
position fixing boss 2031 of the FPC hol det08203 is 10 shaped like a
slantingly cut cylinder as shown in Figure 27, so that the FPC hol der 3203
can snoothly fit into the contact position fixing hole 8021 as it rotates
about the FPC hol der shaft 2022. In this enbodinent, the FPC hol der 3203 is
15 not a part of the heaﬁslEQErtﬁ?OQtrBﬁHUEBnﬁprﬁﬁ FéqHFﬁoﬁéﬁcﬁéPﬂeen t he

t b th t h I bet th
ecording head POFELOR: 3bbat AnioFnLREPRALEGCRBR, OBBCA L KBBAERR dho wi (

the process forgfLxi0daghe P8§'éx&ﬂpf@,°£h£hSnéeE9i9§@9a@88d180%5589e3008

on the carrlage
45 may be emploved, in which the P head is disposed

5 between the Bk head and the rest of the heads.
Further, it may be a liquid ejecting portion having
the structure illustrated in Figure 46, in which the

" liquid ejecting portion comprises three chips: a P
liquid chip, a Bk chip, and an integral Y-M-C chip.

10 As for the effects of the P liquid, there are
others besides the water resistance improvement. They
are the light resistance improvement, feathering
prevention, color bleeding prevention, color
development improvement, print density improvement,

15 and the like. Therefore, the P liquid may be

- selectively used to fake advantage of these effects.

| For example, when a Y ink to be used is
excellent in the water resistance, but falls short in
the feathering resistance, the feathering related

20 characteristic of the print can be improved by means
of selecting a printing method in which the P liquid
is applied to the area onto which the Y ink is
ejected.

When the P liquid is selectively used, as

25 described-above, depending on the objective of the
print, it is possible to produce the highly reliable

print of high quality.



base 3201. Figure 28 is a sectional side view of the recording head portion
3008 and ink container portion 3009, which are on the carriage portion

3002. 25 The ink container portion 3009 is of a so- called hibrid
type, which contains two chanbers, wherein, as seen fromthe direction of a
supply port -66- 9011, a front chanber is filled with an absorbent

menber 3902, and a rear chanber stores the-il®-3903. As the ink container
portion 3009 is attached to the recordi ng head portion 3008, the ink
supplying portion 5 3803 of the recording head portion 3008 presses the

absor bent nmenber 3902 of the ink contain ortiqn 3009, ressing
thereby a part of it, wheFUBTheRe Wﬁﬁncﬁﬁﬁagﬁép ﬁBﬁtP@P@ﬁdﬁya Spr essur ed

in the direction %Ev%gegr Wh”%%%ﬂ a g%ruc%ure Q%at a user can select

whether or not the P liquid is to be applied,
depending on the user's objective, a most preferable

5 print can be produced as the user wishes. In this
case, the uéer's selection may be indirectly inputted
as the data of the host computer which transfers the
data to the ink jet printing apparatus, or may be
directly inputted through the sensor/SW portion

10 thereof. -

Embodiment 17

In the preceding Embodiments 9 - 16, only one
kind of P liquid was used. In this embodiment, |
however, two or more P liquids of different type are

15 used, which characterizes this embodiment.

Figure 47 is a simplified front view of a
liquid ejecting portion capable of ejecting two or
more print quality improver liquid of different type,
which is used in conjunction with the ink jet printing

20 method in accordance with the present invention. As
shown in Figure 47, the liquid'ejecting portion of
this embodiment is provided with a P liquid ejecting
subhead ﬁnits Pl and P2. In this embodiment, when the
temperature is high, the Pl.liquid is ejected using

25 the liquid ejecting outlet Pl, and otherwise, the P2
liquid is ejected using the subhead unit P2.

(P1 1liquid) |



10 contai ner portion 3009 is fixed on the carriage base 3201 so that the
novenent of the ink container portion 3009 in the direction of the arrow
mark | is prevented. Therefore, the ink 3903 havi ng been absorbed in the
absor bent nenber 3902 is supplied to 15 the ink jet recording head through
the ink supplying portion 3803. The carriage base 3201 is provided with a
gui de portion 2015b having a quadrantal sedt2en, and the ink container
portion 3009 is snmoothly mated with 20 the recordi ng head portion 3008 as
it slides down on the curved surface portion of the guide portion 2015b. As

for the renoval of the i ont.ai ner portion 3009, it can be easily
acconpl i shed by rrea%?iéﬁa&ééf HFHQP—UEYFPFQ : §Fi8615 in the di el ™ %f an

arrow mark J. 25 Th ste.i_nk from.the ink supplying portiqn of .the
recordi ng head port&gﬁ%g%ggagﬂ&etﬁghpﬁﬂdéhpply port of the ﬁn@ 85h§hiner

portion 3009 is de'&hﬁb@ﬁy%%lthe 10.0 wt.$
Acetylenol EH 0.3 wt.%
5 Water ' 87.7 wt.%
(P2 ligquid)
Polyallylamine hydrochloride 1.0 wt.%
Tributylamine chloride 1.0 wt.%
Thioglycol 10.0 wt.%
10 Acetylenol EH 0.7 wt.%
Water 87.3 wt.%

When the temperature and/or humidity is
detected, and the detected results are used to switch
between the differently composed Pl and P2 liquids, or

15 to eject both liquids while controlling the amount of
"the Pl or P2 liquid to be ejected, preferable effects
can be produced.
Embodiment 18
In the preceding Embodiments 9 - 16, the P
20  liquid control executed in a situation, in which all
the sheets of print medium were of the same type, was
described. 1In this embodiment, the amount of the P
liquid to be ejected is optimally adjusted according
to the type of the print medium, that is, according to
25 whether the print medium is plain paper, transparency
for the OHP, or something else, so that the most

reliable image of the highest quality can be produced



-67- purging portion 3003 or the like disposed below, through the waste ink
portion 2016 of the carriage base 3201. Figure 29 is a perspective external
view of 5 an enbodi nent of the ink jet recording apparatus in accordance
with the present invention. The ink jet recording apparatus in accordance
with the present invention is provided wwth a control panel portion 3007,
which is located on the top 10 surface thed®3f, and conprises a power
source key or the like, as well as keys for selecting the various functions
of the ink jet recording apparatus. Figure 30 is a block diagramof the
control systemin an_enbodi pent_of the i.nk jet recording 15 apparatus in
accordance mﬁthl?hgeﬁTﬁsggtgﬁﬁv@ﬁf?%nwe?ﬁgmrecording operation of this ink

LU Sond 0, SEPaCet v BapRCUbbRs kAfaby? GABERGL TG Lt RAASTAP" <! "9
is plain paper, transparency for the OHP, or something
else is automatically determined using a known means,

5 for example, a combination of mechanical and optical
sensors, or the like. When the print medium is the
latter, the amount of the P liquid to be ejected per
unit area of the print medium is reduced in comparison
with when it is the former. This is because the

10 printing surface of the transparency for the ink jet
printing is generally provided with aﬁ ink receptive
layer, which allows a less amount of the ink to
permeate into the print medium than the plain paper,
and therefore, the P liquid and color ink more stably

15 mix or react with each other than when the plain paper
is used.

Further, different types of P liquid may be
used depending on whether the print medium is plain
paper or transparency for the OHP. More specifically,

20 the Pl and Pl liquids used in Embodiment 17 are used
as the print quality improver liquid for the
transparency sheet, and plain paper, respectively.

Further, when more than two types of print
medium are used, a correspoﬁding number of different P

25 1liquids may be selectively used. In this case,
| however, when the number of the available different P

liquids is less than the number of the different print



operation of the apparatus while exchanging signals 20 with the various
sections of the recordi ng apparatus; an ROM 3602 which stores the prograns
for the recording operations or processes, or the |like; an RAM 3603 to be
used as a recording data buffer or an work area for the processes carried
out by the MPU 3601; 25 and input-output signal port 3604. Nanely, the
signal fromthe control section 3006 is ddlQ4rered to driver circuits 3606,
3607 and 3608 t hrough the input-output -68- signal port 3604, which
drives the carriage notor 3104, sheet feeder notor 3100, and the recording

head portion 3008, respectiv . Al'so he cqntr.ol ction 3006, receives
t he recording H‘Q%é‘“ﬂsdm%&ec Chs DAy %é’%wlzfﬁ%}ryamnﬁ B5ugh an

mans of mani pAtRg e A BT B T IR A lAERR 2l S DY

be ejected.

When the amount and/or type of the P liquid
5 1is optimally selected according to the type of print
medium, as described above, the most reliable image of
the highest quality can be produced in ferms of the
print medium. |
In addition; when the amount and/or the type
10 of the P liquid to be used is optimally selected
according to the type of print medium, and
environmental factors such as the internal temperature
or humidity of the printing apparatus, idealistic
results can be expected.
15 Figure 48 is a block diagram of an ink jet
| printing apparatus in which the printing methods
described in the preceding embodiments can be
practiced. The data for the letters and picture
images to be printed (hereinafter, image data) are
20 inputted from a host computer to the receiving buffer
4401 of the piinting apparatus, whereas the data for
confirming whether or not the image data are correctly
transferred, and the data for notifying the
operational state of the printing apparatus, are sent
25 from the printing apparatus to the host computer. The
data in the receiving buffer 4401 are transferred,

under the control of a CPU 4402, to a memory portion



in the control panel portion 3007. As was described before, the linear
encoder 3212 as the position 10 detecting sensor is a neans for detecting
the position of the carriage portion 3002. The water resistance can be
surely obtained by neans of ejecting the dye containing color ink

I medi ately after the ejection of the processing 15 |iquid. However, when
the water resistance is unnecessary: for =X¥mle, when a transparent sheet
such as a sheet of PET (polyethyl eneterephthalate) or the |like is pasted on
the recorded surface after the conpletion of the printing; when a user

test-prints 20 t es | or der to conflrn1the oduced nting data
(text and/ or 'e“ﬂ%ﬁ(j‘e & e W‘Ta}%&%ﬁ cf%% an OHP sheet

1 ed t hat di d tituted of
sheet of bgsecﬁgﬁaéﬁ"o s Heorlond A ﬁ%ﬁ*ﬁ?&cﬁ]s’fﬂérgoﬁ 2 "o
vater resistance.die, %%Mﬁ%@% drlsnft O dﬂ?'sx?:?]lpeé s PPr cﬁ%é}% to be
e Tecordl hg

sel ected by the user, at the he provi de
motor, a line feeder motor, or the like, in response

5 to the commands from the CPU 4402. A sensor/SW
controlling section 4406 sends to the CPU 4402, the
signals generated in the sensor/SW section comprising
various sensors and SWs (switches). A display element
contrclling section 4408 controls a display element

10 section 4411 comprising LEDs, liquid crystal display
elements, and the like in a group of display panels,
in response to the commands from the CPU 4402. An
liquid ejecting section controlling section 4410
controls the liquid ejecting section 4411 in response

135 to the commands from thc CPU 4402. 1It also collects
-the temperature data and the like, which reflects the
condition of the liquid ejecting section 4411, and
sends them to the CPU 4402. _

The P liquid in accordance with the present

20 invention includes colorless liquid capable of
insolubilizing the ink dye, as well as liquid capable
of aggregating the ink pigment by means of disturbing
the pigment dispersion equilibrium. Hcre,
insolubilization means such.a phenomenon that the

25 anionic radicals contained in the dye in the ink, and
fhe cationic radicals of the cationic components

contained in the print quality improver liquid, react



-69- portion for ejecting the processing liquid is controlled by the MPU
3601 working in conjunction with the ROM 3602, by way of the input-output
signal port 3604 of the control section 3006, so as not to eject 5 the
processing liquid. In the case described in the foregoing, the ejection of
the processing liquid is directly cancel ed by the user, but it may be-
indirectly cancel ed by neans of providing th@édriver of the conputer as the
10 host apparatus, with a neans for selecting "no water resistance,” which
repl aces the direct involvenent of the use. In the |atter case, the head

provided in the rggordi head 3008 for, ejecting the processing liquid is
controll ed by t %‘%ﬁ@%‘%@f@bﬁq n‘@e’r’hgcb?é’hﬁﬁﬂ ncasbined. : aRd REK) 8602,

through the int efgefe o1 L4 byd RavalY bUEn' BRYEC2HEP|41 SL05LaPEL! RS04 ©F

ink separates from the ink solution. It should be not
here that according to the present invention, such

5 effects as the color bleeding prevention, improvement
in color development, improvement in letter quality,
or improvement in fixibility of the ink can be
realized even when not all the dye in the ink is
insolubilized. Further, in the description of the

10 present invention, a terminology, "aggregatidn,“ is
used as a word having the same meaning as
"insolubilization." When the coloring material used
in the ink is pigment, the insolubilization also means
such a phenomenon that the pigment dispersant or

15 pigment surface, and the catiohic radicals of the
cationic substance contained in the print quality
improver liquid, ionically react with each other,
disturbing the dispersive equilibrium, and as a
result, the diameter of the pigment particle

20 increases. Normally, the ink viscosity increases as
the aggregation progresses. It should be noted here
that according to the present invention, even when not
all of the pigment or pigment dispersant in the ink ie
insolubilized, the effects euch as the color bleeding

25 prevention and improvements in color development,
letter quality, and fixibility.of the ink, which have

been described in this specification, can be realized.



secti on 3006,

so as not to eject the processing |iquid. Enbodinment 7 20
In the precedi ng Enbodi nent 6, a user selects the "no water

resi st ance"

key

3701 provided in the control panel portion 3007 to cancel the ejection of

the processing liquid; whereas in this enbodi nent, when a trial printing
key 3701 provided in the control 25 panel portion 3007 for carrying out,

for exanple,
| ow density printing node) is selected, the -70- ejection of the

processing liquid is canceled. Al so, in the preceding enbodi nent, the
ejection of the processing is cancel ed when the user selects the trial
printing key 3701 provi ddé ii$ gwldent dnom|they oy desgripionput it may

cancel ed by

10

15

20

25

a draft node printing (speed-@omnted printing node such as

according to the present invention, the reliability of
the print product, such as the water resistance or the
like, can be improved by means of causing the print
quality improver liquid and color ink to mix and react
with each other on the print medium. Also, the same
means can improve the color development, and prevent
the feathering, color bleeding, and the like;
therefore, the print quality can be improved.
Further,.according to the present invention, a
reliable print of high quality can be stably pfoduced
under all the environmental conditions, except for
extreme cases, in terms of the normal usage of the
printing apparatﬁs. '

Further, the print medium is optimally
treated according to the print.hedium type, that is,
according to whether it is a transparency sheet for
the OHP, or something else; therefore, a print with
the highest degree of reliability apd gquality can be
obtained in terms of the print medium.

Further, the P liquid is selectively used
depending on the objective of the print procduct to be
obtained; therefore, a highly reliable'prinf of high
quality can be obtained witﬁ a minimum consumption of
the print quality improver liquid. In addition, the
minimum consumption of the print quality improver

liquid reduces the running cost, and minimizes the



means of providing the driver of the conputer as the host apparatus, with a
nmeans for selecting the trial printing node. In this case, the subhead
provided in the recording head portion 3008 for ejecting the 10 processing
liquid is controlled by the MPU 3601 working in conjunction with the ROM
3602, through the interface circuit 3605 and the input-output signal port
3604 of the control section 3006, so as notl08s ej ect the processing |iquid.
15 Enbodi nent 8 When processing liquid is coated on the OHP sheet, coated
sheet, or the |ike, that I's, the recording nediumconstituted of the base

“mage |5 producEHoRLAS Xfeahsy 4B meQeH o IOEAGAAS SO e by
providing the i th%t §9% ng apparatus with a function for allomnng t he
user to input t% rec %’ng medi um sel ection, or a function for detecting

aut omati cal 1y the type ofielrdd nd®tescOoRuRMie To,| rlith ¥ bl ase. the

ej ection of
fourth form of the present invention, will be

5 described with reference to Figures 49 - 55.
The following descriptions include cases in
which the liquid ejecting portioﬁ is a part of a
single printing head unit, and in which it constitutes
a separate subhead unit, being independent from the
10 rest.

Embodiment 19

Figure 49 is a perspective view of an ink jet
recording apparatus to which the present invention is
applicable. After being inserted into the feeding

15 point of a recording apparatus 5100, a recording
medium 5106 is advanced by a feeding roller 5109, in
the direction of an arrow mark P, to an area in which
a recording head unit 5103 can record images on the
recording medium 5106. There is a platen 5108 under

20 the recording medium in the recording area. The
carriage 5101 is supported on two guide shafts 5104
and 5105, being allowed to move in a predetermined
direction, and shuttles across the recording area,
scanning the recording medium. Mounted on the

25 carriage 5101 are a recording head for ejecting a
plurality of color inks and processing liquids (print

quality improver liquid), and a recording head unit



the processing liquid is controlled (whether or not the processing liquid
Is to be ejected is determ ned) -71- in response to.the recordi ng nedi um
type discrimnated by the MPU 3601 as the recordi ng nedi um di scrim nating
means, and the ROM 3602 storing the printing controlling neans; therefore,
the tine the user spends 5 to nake direct selection can be elim nated.
Further, the ink to be used in this enbodi+¥0%-of the present invention is
not limted to be the dye ink. The pignent ink in which the pignment is

di spersed may be used, and in this case, the 10 processing liquid is of a

type which aggregate the pignment. As for an exanple of the pignmept ink in
whi ch aggr egat i dnt @ ceprtadring ke %P*Hc?ﬂﬁaﬁﬁgg%H@H%?Bnﬁﬁngﬁ Eé?ing

Lauid AT, the fol) owl ng ONSSe 3] PRabid! €5 é' bo¥o EingoHERR? MneCYan
number of the inks used in this ink jet recordin§
apparatus is four, and their colors are Bk (bladk), C

5 (cyan), M (magenta), and Y (yellow).

There is a recovery system unit 5110 next to,
and below, the left edge of the moving area of the
carriage 5101. -It performs the recovery operation
when the ejection of the ink and recording quality

‘10 improver liquid (processing'liquid S) becomes_erratic,
and caps the liquid ejecting outlet portion of the
recording head during a non-recording period. This
left end position is called the home position of the
fecording head.

15 A reference numeral 5107 designates both of a
swifdh portion and a display element portion. The

. switch portion is used to turn on or off the power
supply of the recording apparatus, and also, to set
various recording modes. The display element portion

20 plays a role of displaying the operational state of
the recording apparatus.

Figure 50 is a perspective view of a
recording head unit 5103. In this embodiment, the Bk,
C, M and Y ink containers fér supplying the recording

25 head 5102 with the inks, and the recording quality
improver liquid S container, are all reblaceable,

independently from each other.



15 and bl ack K2 inks, which contain correspondent col or pignment and anionic
conmpound. Bl ack Ink K2 Anionic high polyner P-1 (styrene-

met hacryl ate-et hyl acryl ate; acid nunber: 400; weight 20 average nol ecul ar
wei ght: 6,000; water solution containing solid content by 20 %

neutralizer: potassium hydroxide), which was used as the dispersant, and
the follow ng conponents, were subjected tolB0di spersing process for three
hours in a 25 batch type vertical sand m |l (product of Inex), using glass
beads (1 mmin dianeter) as nedia, while being cooled with water. After the

di spersion, the -72- viscosity and pH were 9 cps and 10.0, respectively.
Thi s di spersion was placé%‘ﬂﬂni 139¢ 21 0L epthe BRCPBAi RGN 05182

particles, prodyging, {Y4&Y Bk, ¢, M and Y inks and S liquid, a Bk

ink container 5012, a C ink container 5013, an M ink
container 5014, a Y ink container 5015, and an S
5 1liquid container 5011, are mounted. Each container is

connected to the recording head by way of a connecting
portion, and supplies the recording head with the ink
or processing liquid. The ink containers are composed
of transparent material so that the levels of the

10 1liquid remaining therein can be seen.

Further, the recording quality improver
liquid container and Bk ink container may be
integrated into a single pieces, and the C, M and Y
ink containers may be integrated into a single piece.

15 Also, all the contains may be integrated into a single
. piece.

Figure 51 is a schematic drawing to show the
arrangement of the liquid ejecting outlets of the
recording head 5102, as seen from above,.through the

20 recording medium 5106. The recording head 5102 moves
in the direction of an arrow mark Q, relative to the
recording medium 5106; the recording medium 5106 moves
in the direction of an arrow mark ?, relative to thé
recording head. The numberé of the liquid ejecting

25 outlets of the S head and Bk head are 128 for both.
The number of the ink ejecting outlets of the Y, M or

C portion of the integrated Y-M-C head, is 48 for each



solution dispersed wth carbon black having a weight 5 average particle
di aneter of 100 nm (Conposition of Carbon Bl ack D spersion) P-1 water

sol ution 40 parts (20 % solid contents) Carbon bl ack
Mogul L 24 parts 10 (product of Cabl ack)

d ycerine ' ' P farts Et hyl ene gl yco

nonobut yl et her 0.5 part |sopropyT Lizohol

3 parts Water 135 parts 15
Next, the obtained dispersion was sufficiently diffused to produce the ink

L o2k L el LA GngT0E 0 gl gt ks bl
polymer P-1 (stwraa{w mcraﬁ@t&tw@éﬂmr@wa@r yaBé Ceqatvall entbes e 28Rt wel ght
average nol ecul ar weight: 11,000; water solution containing 20 % solid
content; neutnﬁjéﬁxlonhauﬁmgxéan1ne)
The pitch of the ejection outlet is
5 approximately 70 ym for the S, Bk, and C-M-Y portions.

The distance between the S and Bk portions, or between

the Bk and Y-M-C portions, is equivalent to 180

ejection outlets. The liquid ejecting outlets of each

of the liquid ejecting subhead portions are arranged

10 in a single straight line substantially perpendicular
to the primary scanning direction. The bottom ends of
the S, Bk, and Y-M-C subhead portions are aligned in
the primary scanning direction of the recording head
5102.

15 A block diagram of the essential structure of
the printer in this embodiment is the same as the one
given in Figure 48.

Figure 52 is a flow chart for the recording
operation in this embodiment.

20 A step S301 is a recording mode determining
step, where a recording mode is set using recording
mode determining means. In this embodiment, one of
three recording modes a, b and ¢ is selected. As for
the method for setting the mode, there are two. One is

25 to set it automatically according to the data.sent

from the host computer, and the other is to input

using the SW portion of the recording apparatus. In



whi ch was used as the dispersant, and the foll ow ng 25 conponents, were
subjected to the sanme di spersing process as the black ink K2, producing

t hereby a yell ow di spersion containing yellow col or pignent -73- having
a wei ght average particle diameter of 100 nm (Conposition of Yellow

Pi gment Di spersion) Water solution P-2 35 parts (20 %
solid contents) 5 C.l1. pignent yell owlilgh 24 parts
(Novapal m Yel l ow PH G avail able from Hechst) Triethyl ene glyco

10 parts Diethyl ene glycol - 10 parts Ethyl ene glycol

nmonobut yl et her . 1 rt .10 | sopropyl .al cohol .
0.5 part \ater this embodlme%%, t%xe former vpas éﬁﬁg)y ,tsb%)&l;t!{%

obt ai ned diSperﬁkQﬂdﬁais acceptable.

A step S302 is a step to be taken when the
recording mode a is selected, and in this step, a
5 recording operation equivalent to a single page is
carried out. This recording mode a is a mode in which
- the recording quality improver liquid S is ejected in
correspondence with the entire image to be recorded,
wherein the S liquid and the inks are caused to mix
10 and react to each other on the recording medium,
improving the water resistance and color development
of the recorded image, miniﬁizing the color bleeding,
and improving the fixibility of the ink to the
recording medium. In other words, this mode a is such
15 a recording mode that consumes a maximum amount of the
recording quality improver liquid S, and maximizes its
effects.
In compérison_to the recording mode c, the
recording mode a increases the amount of the Y, M, C,
20 or Bk ink ejected per unit area of the recording
medium. More specifically, the wave-form of the head
driving power is controlled so as to increase the ink
droplet size to approximately 1.05 timé the ink
droplet size in the recording mode c¢c. This
25 controlling method is a known method of modulating the
pulse width, but the ink droplet size may be increased

by means of incfeasing'the head temperature. In other



sufficiently diffused to produce the ink jet yellow ink Y2 containing the

pi gnment. The solid contents in 15 the final product was approximately 10.0
% Cyan Ink C2 The sane anionic high polymer P-1 used for producing the

bl ack ink K2, which was used as the dispersant, and the follow ng .
conponents, were 20 subjected to the sane di spersing process as the carbon
bl ack di spersion, producing a cyan di sperst®bdr contai ni ng cyan pignent wth
a wei ght average particle diameter of 103 nm (Conposition of Cyan Pi gnent
Di spersion) 25 Wat er sol ution P—l 30 parts (20 %

solid contents) nent bl ue 15; 24 parts -74-
( Fast genbl e- FG'!'°r£Fd'| I‘ég qdoes d}ﬁfndﬁ’ﬁﬁ?bdﬂhat means is used. As for

the ratio of the increase, it is designed so that an
optimum value is selected according to the ink,
recording quality improver liquid, recording medium,

5 and the like. This means is provided in the recording
head controlling section.

When this process is not carried out,
deterioration of the recorded image occurs in the area
where the recording quality improver liquid S and ink

10 mix and react with each other. For example, the image
looks grainy, and the color of the recording medium
(normally, white) becomes obtrusive.

The reason why the amount of the ink to be

ejected per unit area is increased is because the

15 increase slightly reduces the ink dot diameter as the
recording guality improver liquid S and ink mix and
react with each other on the recording medium.

This process can be further improved when it
is modified so that only the volume of the ink droplet

20 that is ejected onto an exactly the same spot as the
recording image improver liquid S is increased,
whereas the volume of the ink droplet that is not
ejected onto the same spot as the recording quality
improver liquid is not incréased.

25 This process is also effective in the second
recording mode b because of the same reaéon.

A step S303 is a step to be taken when the



I nk Chem stries) dycerine 15 parts

Di et hyl enegl ycol nonobutyl et her 0.5 part 5 | sopropyl al cohol
3 parts Water - 135 parts Next, the
obt ai ned cyan pignent dispersion was sufficiently stirred to produce the
ink jet cyan ink C2 containing the pigment. The solid contents in 10 the
final product was approximately 9.6 % Mugantds | nk M2 The same anioni c high
pol ymer P-1 used for producing the black ink K2, which was used as the

di spersant, and the follow ng conponents, were 15 subjected to the sane
di spersing process as the carbon black dispersion, producing a magenta

di spersi on cont Zesperdinggeede pi dseselaictieds Wa gmw&x/@r a’g@qra?ﬂmg:l e

di aneter of 115 nm (Conposition of Magenta Pi_gnent Di spersion) 20

Water sol ution pperation equivalent to a FIngl@ $3g) ifh SATH biRWnt s)

This is a recording mode in which the recording
quality improver liquid S is ejected onto the borders

5 among the different colors of the recorded image, in
particular, the borders between the black and the
other colors Y, M and C. In other words, it is a
recording mode for obtaining a picture image in which
the color bleeding is prevented, in particular, the

10 color bleeding betweenltye black color and the other
colors Y, M and C. Thié process has its own merits in
the minimization of the recording quality improver
liquid S to be ejected onto the recording medium. The
borders between the Bk and the others.Y, M and C are

15 detected using a known means.

In this embodiment, the process in whiéh the
recording quality improver liquid S is ejected onto
the borders between the Bk and others Y, M or C was
employed, but another prbcess in which it is ejected

20 onto all the borders between each of Bk, Y, M, and C
may be employed.

A step S304 is a step to be taken when the
recording mode ¢ is selected, in which a recording
operation equivalent to a single page is carried out.

25 This is a recording mode in which the recording
quality improver ligquid S is not ejected, that is, a

mode in which recording is made in the same manner as



Cl. pignent red 122 _ 24 parts (avail able from Dai ni ppon

I nk Chenistries) dycerine ) 15 parts 25
| sopropyl al cohol . 3 parts Water
135 parts Next, the obtained magenta pignment dispersion -75- was

sufficiently diffused to produce the ink jet nagenta ink M2 containing the
pi gnent. The solid contents in the final-b¥®duct was approxi mately 9.2 %
As described above, according to the present 5 invention relating to an ink
jet recording apparatus which forns i mages by nmeans of ejecting ink and/or

processing liquid onto recordin neding whet her_ or not {he processing
liquidis to %m‘f%nmr&h%&- byTRig Jaede A}$R1hadcits ®sing 1iquid

s ot vast ed, 0 and 2150 1l ERY PO SRRALS! Yal 185 [nSE00E

liquid S is not used so as to realize recording
quality of only the conventional level, the running
5 cost does not increase.
As described above, the recording mode is
selected for each page as needed.
In the recdrding mode b, the recording
quality improver liquid S is ejected from the nozzles
10 allocated so as to move ahead of the nozzles allocated
for ejecting the Bk ink during each of the forward and
backward scanning movements; therefore, the
bidirectional recording is possible.
According to this recording structure, the
15 1liquid ejecting portions are arrange in the order of
S, Bk, and Y-M-C, relative fo the primary scanning
direction Xl1. .During a normal recording operation,
the borders between the Bk and the others Y, M and C
are detected on the recording area, and the S is
20 ejected ahead of the Bk. Immediately, the Bk and S
react with each other, and as a result, the state of
the Bk changes so that it is difficult for the Bk to
bleed into the Y, M or C from the borders between the
Bk and the others Y, M or C; Thereafter, the Y, M and
25 C are ejected. Therefore, the color bleeding.between
the Bk and other Y, M or C is unlikely to occur.

On the contrary, the order in the X2



programmed so that the processing liquid is not ejected when the recording
medi um requiring no processing liquid is used, or when the test-printing is
done. Therefore, the cost of the actual printing 15 operation can be
reduced. As a result, an ink jet recording apparatus capabl e of reducing
the overall running cost can be provided. Hereinafter, Enbodinents 9 - 18
as the third formof the enbodinent will bdltescribed with 20 reference to
Figures 31 - 48. The print quality inprover liquid (hereinafter P liquid or
processing liquid) in the present invention is liquid which is to be '
applied to print mediumto iqprove the quality of the print 25 produced
t hrough t he i nkdi&ectiom g Y-Mrl pBkqt andh(S  y Indihee ddreqtian &
i nprovenent in i operties such as densi.t aturatjaqn, sharpness of
P tggp%,p& %nd C are first e{éctéﬁ,fieing ollowed by
the Bk, and lastly, the S is ejected. Since the S is
ejected after the Y, M, C and Bk bleed on the
5 recording medium, this structure is not effective to
prevent the bleeding, when scanning in the X2
direction. As a countermeasure, it is conceivable to
use a unidirectional recording in the X1 direction,
but such a recording method reduces the recording
10 speed.
Therefore, in this mode b, in order to
prevent the bleeding using the single pass
bidirectional printing method, the use is made with
the nozzles so as to allow the recording quality
15 improver liquid S to be ejected ahead of the Bk in the
recording area, in either direction.
Figure 53 illustrated the outlet allocation
for each ink and S liquid employed in the recording
mode b. In the Y-M-C portion, all the outlets are
20 activated. 1In the S liquid portion, 48 outlets in the
Rl section, which correspond to the C portion in the
primary scanning direction, are activated, and in the
Bk portion, 48 outlets in the R2 section, which
correspond to the M portion in the primary scanning
25 direction, are activated.

In the X1 direction, recording is made in the

order of S, C, Bk, M and Y; in the X2 direction, in



-76- edge, dot dianeter; inprovenent in ink fixibility to recording nmedi um
and i nprovenent in preservability of printed inage, that is, .environnental
resi stance such water resistance, light resistance, or the like. 5

In the follow ng description, "environnent"” sonetinme includes the type of
the print medium Further, according to the present invention, the liquid
ejecting portion may be a part of the sanms-lEemd, or a separate head. 10
Enbodi ment 9 Figure 31 is a perspective view of a printing apparatus to be
used to enbody the printing nmethod in accordance with the present

I nvention, and illustrates its general structure. 15 The |iquid

ej ecting portiokhel@xrder ®H G NS nH.afrandif 4100 ithe ¢asetdfhigtheeans
capabl e of ejecting each of four color inks: Y, M_C and Bk inks, and the P

liquid, and is ectionadcigacrzding, ithe ecrrding ots Bade 19 et he

xial lin f
axia €0 ao& %ﬁiof S, C, M, Bk and Y. More specifically, there

are R4 and RS sections with no outlets; therefore, the
5 order remains as such that the Bk is ejected after S
and C are ejected. In other words, it is assured that
the Bk is ejected after the S is gjected. Therefore,
the bleeding of the Bk into the other colors is
minimized due to the effects of the S liquid, while

10 allowing the single pass high speed bidirectional
printing. _

As for the compositions of the inks and
processing liquid used in this embodiment, they are
the same as those used in Embodiment 12.

15 Figure 54 illustrates an example of an liquid
ejecting portion employing eleétromechanical
transducer elements, wherein-a reference numeral 5038
designates a piezo-eléctric'element, which is the
electro-mechanical transducer element.

20 The other portions of the structure are not
essential to the following description.

In the préceding embodiments, the recording
mode was switched page by page, but thé present
invention is not limited by those embodiments.

25 For example, when switching is made among the
recording modes a, b and ¢ within the same page, the

following effects can be realized, provided that the



20 feeder roller 4109 (hereinafter, primary scanning direction). A print
medi um 4106 is inserted in the direction of an arrow mark through a sheet
f eeder opening 4101 provided in the front panel of the printing apparatus.
As it is fed further, it is 25 turned back and is delivered by a feeder
roller 4109 to the printing area provided on a flat platen di sposed
directly below the liquid ejecting portion118-=77- 4102. A carriage 4101 is
novable in the direction predeternmined by a pair of guide shafts 4104 and
4105 arranged in parallel to the feeder roller 4109, and reciprocally scans
the printing area, cajyryin he 5 Iigﬁ%f ej ecting portion 4102. As the
liquid ejecting r&ﬁ"ﬁ%ﬂ 1\94 e, @nd iRPER e 2309 iagthose of
reci procally sc %ﬂ§§%£.' ' I%etters such as A, B and C
illustrated in Figure 4%H#i%h§aéa %)%' ' '
As for the print to be made, let it be that
the major portion (part 1) of the print is occupied
5 with black letters; a small portion (part 2) is
occupied with a picture image, that is, a landscape in
color; and another small portion (part 3) is filled
with a color graph.
In this case, preferable effects can be
10 obtained by means of printing the part 1 in the
recording mode c; the part 2, in the recording mode a;
and the part 3, in the recording mode b.
Since the part 1 is occupied with only the
black letters, there is no contact between the Bk and
15 others ¥, M and C, on the recording medium,
elimiﬁating thereby the bleeding between the Bk and
others Y, M and C. Therefore, the S is not used; the
S is saved.
The image which is going to occupy the part P
20 is a landscape. Therefore, the S is applied to all
the locations onto which the inks are ejected, in
order to maximize the color development.
The part 3 is going to be occupied with a
graph, in which each of the colored portions is
25 desired to be clearly edged. Therefore, the S is

applied to only the edge portions among the colors, so

that the color bleeding can be minimized while saving



reflecting the imge data are printed on the 10 predeterm ned area of the
print medium 4106. A switch group and a di splay panel group 4107 are used
to select various printing nodes or display the status of the printing
apparatus. An environnent sensor 4103 neasures the internal tenperature and .
humi dity of the 15 printing apparatus, using well-known neans. Figure 32 |
depicts the structure of the liquid ejecHIl®-portion 4102, wherein (a) is a
perspective view of a plurality of subhead units in the liquid ejecting
portion 4102 mounted on the carriage 4102; 20 (b), a front view of the
ejection portion as seen fromthe direction of the print nedium depicting
the ejection otheef B¥rBAYcAPRLYiRgdiftcto $hen eapiziggagcordinghares ew of
the liquid ejecting portion, deph%%Ln% the internal structure of_ the

ej ection 25 outlet illudfr SE8FTH pboyer . mhen, the H A9 applied dn (he
|Laui d el ot ngBgnhL N 4100 CUMRIRE of WietRISAI s o4l o ©f et
recording mode having-been set so as to match
5 individual recording areas, the consumption of the S
can be minimized while maximizing its effects in order
to print a preferable image. .

Figure 55 is a flow chart for recording a

single page, in-which the different recording modes
10 are automatically determined within the same page.

A steb 8311 is a.step in which the
characteristic of the image to be recorded is
determined, at the level of picture element. In this
case, it is determined whether the image to be printed

15 is a text, a graph or a picture image. 1t is
determined using a known means, and a certain degree
of determination errof mast be tolerated depending on
the selected means. In the case of the text, a step
8312 is taken; in the case of the graph, a ste§ S8313;

20 and in the case of the picture image, a step 8314 is
taken.

The step S312 is a step to be taken in the
case of the text, in which a pfocess equivalent to the
mode ¢ is carried out. Namely, the normal printing

25 operation, in which fhe S is not used, is carried out.

The step 8313 is a step for a graph, in which

a process equivalent to the mode b is carried out.



-78- cyan ink C, or black ink Bk, and another subhead unit which ejects the
P liquid. Each subhead unit in this enbodi nent generally conprises a head
conprising the ejection outlet portion, which will be described 5 later,
and a container portion for storing the ink. Referring-to Figure 32(a), the
contai ner 4011 - 4015 of the subhead units are conposed of transparent
material; therefore, the levels of the remdi2@-ng ink and P liquid can be
easily observed from outside. 10 Though the ink container in this
enbodi ment i s independently replaceable fromeach other, and also, fromthe
head, it is acceptable to integrate the containers, for exanple, in a
conbi nati on of Npmepyl, data £ox: gissting the Shitoconly dhe beoxdemi nation
15 of 'Y, Uand Cink container, or_all of the Referrin 32&5), t he, nunber
of ejection out PAFSiPRS:3EQNG, ulet G @ iq¥(§ﬁiﬂﬁ jRroduced.
The step S314 is a step to be taken when the
image is going to be a graph, in which a process
5 equivalent to the mode a is carried out. Namely, the
S data for applying the S over the entire recording
area are produced.
A step 8315 is a step in which an actual
recording operation is carried out, ejecting
10 sequentially the Y, M, C, Bk and S in correspondence
with the recording data.
In this embodiment, it was determined whether'
the image to be recorded was a letter, a graph, or a
picture image, but the image characteristics may be
15 optimally classified into an optional number of
. categories as needed. For example, the recording mode
c may be used for only a letter while using the
recording mode a for a graph or picture image.
The following means was not described in
20 detail in the preceding embodiments of the present
invention, but it may be considered as a modification
of the present invention. Namely, when the recording
quality improver liquid is of a special type that does
not cause the pigment aggregation, or does not
25 insolubilize the dye, in the inks of a predetermined

type, but does so in the inks of different type, it

may be mixed in the inks of the aforementioned



128. They are aligned in the direction substantially perpendicular to the

primary scanni ng direction,

20 wherein the outlet pitch of each line is

approximately 70 [err]. The outlet interval between the adjacent subhead

units is 1/2 inch.

of 360 dpi

This ejection portion 4102 can print wth a resolution
by a single scanning pass. 25 Next, referring to

Figure 32(c), the ejection outlet 4023 i"d2donnected to a conmon liquid
chanber 4032 by way of an ink liquid path through which the -79-
supplied. Wthin the ink liquid path, a heat generating nmenber 4030 and
el ectrode wirj

eIectrothernangpgﬁggbgégh{%&?g%eﬁéggﬁg%%%ﬂgghggggr3%3?%3 fgﬁggﬁggz ?gr
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with.the ink. The only requirement for the recording
quality improver liquid of this type is to contains
components capable of improving at least the recording
quality, and needless to say, it may contain, in
addition to such mandatory components, different
components capable of improving the other properties.
In the case of the structures in accordance
with the present invention, the ink is introduced into
an ink container through an ink introduction path
established by means of connecting an ink supplying
pipe or the like to the ink container. As for the
location of the connection, the ink supplying pipe or
the like may be connected to the ink supplying port
through which the ink is supplied to an ink jet
recording head; an air vent; or a hole drilled
adjacent to the wall surface of the ink container.
According to the present invention, the
recording quality improver liquid is stored in a part
of the container portion; therefore, when an apparatus
user replaces an ink depleted ink container due to the
depletion of a coloring material containing ink, the
recording qﬁality improver iiquid may be replenished
at the same time. Therefore, it is preferable that
when the ink is injected into an ink container as

described above, the recording quality improver liquid

ink is

PR ed Fogetl L he



supplies electrical power to the forner. These heat generating nenber 4030°
and electrical wiring are forned on a piece of substrate conposed of
silicon or 10 the like, with the use of a filmform ng technology. On the
heat generating nenber 4030, a protective film4036 is forned so that the

I nk and heat generating nenber do not nmake direct contact. On the substrate
4033, resin or glass material is accunul atk¥22+0 form 15 partitioning walls
4034 so as to create the aforenmentioned ejection outlets, ink path, comon
|l iquid chanber, and the like. Inthe liquid ejecting portion 4102 of this.
enbodi nent, the heat generaiiéglnenber 4030 i s disposed so as_to correspond

with the 20 i nk%j2 &9 iPirRfted Jorthe Fame stHWPabl Bt ol S cpeedlagsthe ink
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filmboiling, jnrs.

5 As has been described above, according to the
present invention, it is possible toc use selectively
two or more of the following recording modes for each
page as needed.
Recording mode a: the S and inks are caused

10 to mix and react with each other to improve the water
resistance and color development of a recorded image,
to minimize the color bleeding among two or more
colors, and also, to imprqve the fixibility of the ink
to the recording medium;

15 Recording mode b: the S is ejected onto the
locations which are going to constitute the borders
among the colored areas of the recorded image, in
particular, the borders between the Bk and others Y, M
and C, to prevent the color bleeding while saving the

20 S.

Recording mode c¢: S is not ejected; printing
is made in the.conventional manner.

Further, it is possible to increase the
volume of the ink droplet té be ejected onto the same

25 location onto which the. S is ejected to mix with the
ink; therefore; recording can be made with no change

in dot diameter whichever recording mode is used, a,



wher eby bubbl es are fornmed therein. As the bubbles -80- devel op, the
pressure is generated in the ink. As aresult, the ink is ejected as an ink
droplet toward the print nedium 4106, form ng thereon the letters or
picture inmages as it lands. 5 Fromthe Y, M C and Bk ink
ejecting outlets provided in the liquid ejecting portion 4102, an
approximately 40 ng of the ink is ejected;12%d fromthe P liquid ejecting
outlet, 30 - 40 ng of special ink is ejected. 10 In this

enbodi nent, an el ectrothermal transducer el enent was used as the heat
generating nmenher in the liquid ejecting portion, but the present invention
is not Iinited®y @hi% enbodi nent. For exanple, a piezo-electric el ement,

which is an 15 el ectromeghan cal ot ARdUcelof SPRIds FOYeR S ROFL2YS e
results when used in conjunction with the ink jet
printing system, in particular, when used with such an

5 ink jet printing head, or a printing apparatus, that
comprises a means (for example, an electrothermal
transducer, a laser, or the like) for generating
thermal energy to be used for changing the phase of
the ink so as to eject the ink. This is because such

10 a system can produce a highly precise image of high
density.

'The typical structure and the operational
principle are preferably the ones.disclésed in U.S.
Patent Nos. 4,723,129 and 4,740,796. The principle

15 and structure are applicable to a so-called on-demand
type recording system and a continuous type recording
system. Particularly, however, it is suitable for the
‘on-demand type because the principle is such that at
least one driving signal is applied to an

20 electrothermél transducer disposed on a liquid (ink)
retaining sheet or liquid passage, the driving signal
being enough to provide such a quick temperature rise
beyond a departure from nucleation boiling point, by
which the thermal energy is-provided by the

25 electrothermal transducer to produce film boiling on
the heating portion of the recording head, whereby a

bubble can be formed in the liquid (ink) corresponding



or any ink ejecting nmeans may be enployed as long as it enables the ink jet
printing apparatus to performits function. The head structure illustrated
in Figure 32(c) is of an edge shooter type, but, a side 20 shooter type
structure may be enpl oyed, which jets the ink or the like in the direction
per pendi cular to the surface of the heat generating nenber. Figure 33 is a
tabl e presenting a schematic of the data ™h24which was derived fromthe
image data, 25 to be used for ejecting the print quality inmprover |iquid.
Figure 33(a) is a schematic of the data for the inmage to be printed. In

[ o2 2 YR Rho S5k wno W HLATIGIRG 1] cot the printing data, This
presenting the data ror B eIt R Bl ndenthoRperE) L5 ona (o

contraction of the bubble, the liquid (ink) is ejected
through on ejection outlet to produce at least one

5 droplet. The driving signal is preferably in the form
of a pulse, because the development and contraction of
the bubble can be effected instantaneously, and
therefore, the liquid (ink) is ejected with quick
response. The driving signal in the form of the pulse

10 is preferably such as disclosed in U.S. Patents Nos.
4,463,359 and 4,345,262. In addition, the temperature
increasing rate of the heating surface is preferably
such as disclosed in U.S. Patent No. 4,313,124.

The structure of the recording head may be as

15 shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a bent
portion, as well as the structure of the combination
of the ejection outlet, liquid passage and the
electrothermal transducer as disclosed in the above-

20 mentioned patents. - In addition, the present invention
is applicable to the structure disclosed in Japanese
Laid-Open Patent Application No. 123670/1984 wherein a
common slit is used as the ejection outlet for plural
electrothermal transducers, and to the structure

25 disclosed in Japanese Loid-Open Patent Application No.
138461/1984 wherein an opening for absorbing pressure

wave of the thermal energy is formed corresponding to



presenting the data for black Bk. An al phabetic reference C stands for the
data for not printing; therefore, there is no datumfor C Figure 33(f)
presents the data DI for printing the P liquid. The 10 data D1 is a | ogi cal
sum of the printing data for Y, M C and Bk inks. Figure 34 is a flow chart
for an enbodinment of the ink jet printing nethod in accordance with the
present invention. This enbodinent is chadd®erized 15 in that the anmount
of the print quality inprover liquid is controlled in response to the

i nternal tenperature of the printing apparatus, wherein an al phabetic

brinting data P8 SIRECARSTPPREIABS: ABHSLAS HESME S ReRGHpar at us.
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by the environgpakat2ontiith ¢&2%ainty?hnd A nildh WFGWiRhN er nal
irrespective of the type of the recording head.

5 The present invehtion is effectively
applicable to a so-called full-line type recording
head having a length corresponding to the maximum

- recording width. Such a recording head may comprise a
single recording head and plural recording head

10 combined to cover the maximum width.

In addition, the -present invention is
applicable to a serial type recording head wherein the
recording head is fixed on the main assembly, to a
replaceable chip type recording head which is

15 connected electrically with the main apparatus and can

. be supplied with the ink when it is mounted in the
main assembly, or to a cartridge type reéording head
having an integral ink container.

The provisions of the recovery means and/or

20 the auxiliary means: for the preliminary operation are
preferable, because they can further stabilize the
effects of the present invention. As for such means,
there are capping means for the recording head,
cleaning means therefor, préssing or sucking means,

25 preliminary heating means which may be the

electrothermal transducer, an additional heating

element or a combination thereof. Alsc, means for



tenperature is higher than a predeterm ned one, a control is executed to
reduce the anount of the print -82- quality inprover liquid to be
deposited per unit area of the print medium On the contrary, when it is

| ower than the predeterm ned one, a control is executed to increase the
anount of the print quality 5 inprover liquid to be deposited pér unit area
of the print medium Mre specifically, whéB6the tenperature is high, a
control is executed to reduce the energy to be given to the liquid ejecting
heater (heat generating 10 nenber) disposed adjacent to the liquid ejecting

tlet of the h Lt di d in the liquid e ' tion. Fi 35
S o graph dopi STSGELRE PERLIRGRERY,SHERKAER (REE: FPE: ARF FERBSAAGr e of

the operation) can stabilize the recording operation.
As regards the variation of the recording
head mountable, it may be a single corresponding to a
5 single color ink, or may be plural corresponding to
the plurality of ink materials having different
recording color or density. The present invention is
effectively applicable to an apparatus having at least
one of a monochromatic mode mainly with black, a
10 multi-color mode with different color ink materials
and/or a full-color mode using the-mixture of the
colors, which may be an integrally formed recordihg
unit or a combination of plural recording heads.
| Furthermore, in the foregoing embodiment, the
15 ink has been liquid. It may be, however, an ink
material which is solidified below the room
temperature but liquefied at the room temperature.
Since the ink is controlled within the temperature not
lower than 30°C and not higher than 70°C to stabilize
20 the viscosity of the ink to provide the stabilized
ejection in usual recording apparatus of this type,
the ink may be such that it is liquid within the
temperature rangé when the recording signal is
applied. Further, the present invention is applicable
25 to other typés of ink. 1In one of them, the
temperature rise due to the thermal energy is

positively prevented by consuming it for the state



15 printing apparatus 4100 and Tw. As is evident fromFigure 35 a _
rectangul ar pulse wave is applied to the liquid ejecting heater, which is
an el ectrothernmal transducer elenent constituted of resistive material, for
a duration of Tw (= approximtely 3 usec). Wen 20 the tenperature is
[err], the Twis set at 2.5 usec. On the contrary, when it is [err], which
is rather low, the Twis set at 4.0 [err].-M¥En it falls between the two
tenperatures, the Twis linearly varied in response to the tenperature. 25
Referring back to Figure 34, the printing dat a are-converted into the data

f Y, C and i then, the P.data are derived fromthe
gg} YMM Can§§i{‘ #%ﬁ)) m?%@ﬂ%%@k#hﬁ(é%@liqwd
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left, to prevent the evaporation of the ink. 1In
either of the cases, upon the application of the

5 recording signal producing thermal energy, the ink is
liquefied, and the liquefied ink may be ejected.
Another ink material may start to be solidified at the
time when it reaches the recording material. The
present invention is also applicable to such an ink

10 material as is liquefied by the application of the
thermal energy. Such an ink material may be retained
as a liquid or solid material in through holes or
recesses formed in a porous sheet as disclosed in
Japanese Laid-Open Patent Application No. 56847/1979

15 and Japanese Laid-Open Patent Application No.
71260/1985. The sheet is faced to the electrothermal
transducers. The most effective one for the ink
materials described above is the film boiling system.

The ink jet recording apparatus may be used

20 as an output terminal of an information processing
apparatus such as computer or the like, as a éopying
apparatus combined with an image reader or the like,
or as a facsimile machine having information sending
and receiving functions.

25 Figure 15 is a block diagram of the general
structure of an information processing apparatus, such

as a word processor, a personal computer, a facsimile,



data (S105). 5 Enbodinent 10 Figure 36 is a flow chart for another

enbodi nent of the ink jet printing nethod in accordance with the present
invention. This enbodiment is characterized in that the anmount of the 10 P
liquid to be ejected is controlled in response to the internal tenperature
and hum dity of the printing apparatus. The conpositions of the col or inks
and P liquid used in this enbodi nent are~tAB-sane as those used in the
precedi ng Enbodi nent 9. 15 As the printing data are sent fromthe
host conputer to the printing apparatus, they are read into a receiving

DUt et W1 A0 BELBLAG ARORLALSL SO0 L collileg! Bopkhetig) oTEOr 2L U1
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quality inprover liquidrhothe &eansh§sdaPeerebbhca’ fidmeral 1801
designates a control section, which comprises a CPU
5§ such as a microprocessor, and various I/0 ports, and
controls the entire apparatus, outputting or receiving
control signals, data signals and the like, to or from
various sections of the apparatus. A reference
numeral 1802 designates a display section, which
10 displays various menus, text information, image data
read in through an image reader, and the like, on its
display screen. A reference numeral 1803 designates a
transparent, pressure sensitive touch panel located on
the display panel section 1802, the surface of which
15 can be touched with a finger or the like to select the
items displayed in the display section 1802. The
touch panel may be of a coordinate based type.
A reference numeral 1804 designates an FM
(Frequency Modulation) sound source section, which
20 stores musical data produced by a music editor or the
like, in a memory section 1810 or an external memory
device 1812, as digital data, and reads them out of
the memory or the like, hodulating them in frequency.
The electrical signal from the FM sound source section
25 is converted into an audible sound through a speaker
section 1805. A printer section 1806 is the output

terminal of a word processor, a personal computer, a



of the print nedium On the contrary, when it is 25 |ower than the
predeterm ned one, a control is executed to increase the anount of the
print quality inmprover liquid to be deposited per unit area of the - 84-
print nmedium Further, when the relative humdity HUis no nore than 40%
RH, the Twis determned with reference to_the graphic relationship (a) of
Figure 37; when HU falls between 40% RH ~128% RH, it is 5 determined with
reference to the graphic relationship (b) of Figure 37; and when HU is no
|l ess than 70% RH, it is determned with reference to the graphic

relationship (glcgfnfhdurg:37 MBGHEENRELAYES 37ni Andchr 3PB Shetpo the

rel ati onship be é rntern tenperature o e pr I'ng dppar at us
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employed.
A reference numeral 1807 designates an image
5 reader section which photoelectronically reads in the
data of an original, and is disposed at a location in
an original circulating path. It reads various
originals such as a facsimile original or a copy
original. A reference numeral 1808 designates a
10 transmission—reception section of a facsimile (FAX),

. which transmits the ofiginal data read in through the
image reader section, or receives the arriving
facsimile signal and decode it; in other words, it has
a function to interface with external signal sources.

15 A reference numeral 1809 designates a telephone
section which has various functions such as an
ordinary telephone functibn, an answering machine
function, and the like.

A reference numeral 1810 designates a memory

20 section, which comprises an ROM and an RAM, and stores
system programs, manager programs,_various application
programs, fonts, dictionaries, text information or
application-programs loaded from the external memory
device 1812, video data, and so on.

25 A reference numeral 1811 designates a key
board section for inputting text data, wvarious

commands, and the like.



i nks (S203), and then, the P data are derived fromthe Y, M C and Bk data
(S204). Next, the Y, M C and Bk 15 inks and P liquid are ejected fromthe
correspondi ng subhead units in response to the Y, M C Bk, and P data
(S205). At this tine, the conpositions of the inks used in Enbodi nents 9
and 10 will be given below. 20 Y (yellow C.1. direct yellow 142 (dye)

2 parts Thi odiglycol -130- 10 parts Acetyl enol EH
(Kawaken Fine Chemical) 0.05 part Water .

Rest 25 M (magenta) The sane as the Y ink, except that the dye is replaced

with acid red 289 (2.50 Ra§g§Lrencé8nhmerging&2 designates an

external memory device employing a floppy disk or a
hard disk, and the like, as recording medium. It
stores text data, music or voice data, user's
5 application programs, and the like.
Figure 16 is a schematic external view of the
information processing apparatus depicted in Figure
15.
In the drawing, a reference nuﬁeral 1901
10 designates a flat panel display constituted of liquid
crystal .or the like. It displays various menus, text
data, and the like. The surface of this display 1901
constitutes a touch panel 1803 of pressure sensitive
type or coordinaté based type, which a user can press
15 or touch, on the location where the wanted selection
.is. A reference numeral 1902 designates a hand set to
be used when the apparatus is used as a telephone. A
key board 1903 is removably connected to the main
assembly of the apparatus, with a cord. It is used to
20 1input various text data and others, and is provided
with various function keys. A reference numeral 1905
designates an opening through which a floppy disk is
inserted into the external memory device 1812.
A feference numerai 1906 designates a sheet
25 mounting table section for mounting an original to be
read by the image reader section 1807, and the read

original is discharged from the rear of the apparatus. ’



The sane as the Y ink, except that the dye is replaced with C. 1. acid blue
9 (2.50 parts). Bk (black) 5 The sanme as the Y ink, except that
the dye is replaced with C.1 food black 2 (3.00 parts). The conposition of
the Pliquid is as follows. Cationic conpound of |ow nol ecul ar weight 10
Stearyl trinmethyl anmmoni um chl oride 2.0 parts (comercial name:

El ectro-stopper QE; Kao Corp.) Cationic cdddound of high nolecul ar wei ght
Pol yam nesul fon (average nol ecul ar 15 wei ght: 5000)

3.0 parts (conmercial name: PAP-92; Nitto Boseki- Co., Ltd.) Thioglycol

X , , , Wh
the B 1 T qur d uipRn, Hhe EaGRIRAS, BLOPEE SR, thRe LABFOLY ARSSHERd cHB8ad Lo

mx or react Wihge reflecting the signal is outputted as a print by
an ink jet printer 1907.

Although the aforementioned display section

5 1802 may be constituted of a CRT, a flat panel such as
a liquid crystal display constituted of highly
dielectric 1iquid crystal is preferable. This is
because the use of the latter makes it possible to
reduce the size and weight of the apparatus. .

10 When the aforementioned information
processing apparatus is functioning as a persocnal
computer or a word processor, various data inputted
through the key board section 211 are process by the
control section 1801, and are outputted to the printer

.15 section 1806.

When it is functioning as a receiving
facsimile, the facsimile data, which are transmitted
through a communication line and inputted through the
FAX receiving section 1808, are processed by the

20 control section 1801 according to a predetermined
program, and outputted, as the image data, to the
printer section 1806.

When it is functioning as a copying machine,
an original is read in by the image reader section

25 1807, and the data read in from the original are
outputted, as the image data, to the printer section

1806 by way of the control section 1801.



each other on the print nmedium the followi ng preferable results were
obtained. Wthin the normal environnent, it was 25 possible to produce a
"highly reliable"” printed product, which displayed superior water and |ight

resi stances, and renai ned stable regardl ess of the -86- tenperature and
hum dity changes. Also, it was possible to produce an inmage of "high
quality,” in which no feathering occurredgi3@ensity was hi gh; and no col or

bl eedi ng occurred when printed in color. 5 Enbodinent 11 In the exanples
described in the precedi ng Enbodi nents 9 and 10, before the four color inks
were ejected, the P liquid was depgsited over the entire area where the

col or inks were to be dUP8Bi LEJ1SafUNEEiPRART RReACEFBPSPAKEiIRGr e ¢ ect ed.
Thi's enbOdlnenEaEgimile, the data read in from an original by the
image reader section 1807 are processed for
transmission, by the control section 1801, according
5 +to a predetermined program, and then, are transmitted
onto a communication line, by way of the FAX
transmitter section 1808.
The aforementioned information processing
apparatus may be of a type comprising integrally an
10 ink jet printer as illustrated in Figure 17; the
integration makes the apparatus more easily portable.

In the same drawing, the sections having the same

function as those in Figure 16 are designated with

corresponding reference numerals.

15 When a printing apparatus in accordance with
the present invention is emploﬁed in the multi-
functional information processing apparatus described
above, a high guality print image can be produced at a
high speed with a low noise; namely, the functions of

20 the aforementioned information processing'apparatus
can be further improved.

| While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details-set forth and this

25 application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.



characterized in that the Pliquid is ejected onto only the area where the
Bk ink is to be deposited. Figure 38 is a sinplified front view of an
exanpl e of the ink ejecting portion enployed in this 15 enbodi nent of the
ink jet printing method in accordance with the present invention. Printing
is done using the liquid ejecting portion illustrated in Figure 38. As for
the ejecting order, first, only the Y, M-&33-C i nks are ejected, being

fol lowed by the P 20 liquid which i's ejected onto the area mmlumuﬁmmw‘
is going to be ejected, and then, the Bk ink is ejected the

to such a nethod, the print quality can be inproved at |east*in térnd of

the Bk i nk: theﬂﬁﬂﬁ4ﬂgighé}!&5b4§hs the water resistance 25 or the |like can
be i nproved; the featherin an. he pr.evented nd the dens ty..can be

i ncreased. The pri it ng Akt Q ﬁ?&ﬁﬁﬁnﬂ%ﬁhl 81 ' #nk et

ejecting portion for ejecting ink on a prlnting

material and a print quality improving liquid ejecting
5 portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
residing in that:
an application mode of the print quality
improving liquid is different depending on a printing

10 mode in which printing operation is carried out.

2. A method according to Claim 2, wherein said
application mode includes one or more of an amount,
property and manner of application, of print quality

15 improving liquid.

3. An ink jet priﬁting method using an_ink jet
ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

20 portion for ejecting print quality improving liquid to
be ejected‘to the printing material, the improvement
residing in that:

an amount of the print quality improving
liquid applied is different depending on a printing

25 mode in which printing operation is carried out.

4. A method according to Claim 3, wherein the



-87- inprove the reliability and print quality associated with the Y, M and
Cinks, but it can be effectively used when a user intends to produce a
pi nt product in which inportance is placed on the Bk—co%eﬁ—as—+L—Ls_Ln_5

the case of a print document spotted with few col or | ment 12
Thi s enbodi ment is characterized in that r|nt|ng |s WH "ﬂﬂkcting

portion, in which 10 the subhead units 3 arranged as
Figure 39, is used; whereas in the preceding Enbodlnent 11, the liquid
ej ecting portion, in which the subhead units were arranged as illustrated

o anged i o A S S o o A0 G PERER Ll LD B0€
arrow mark 0 a&a hee Wﬂmﬂlmuﬁ&&i&ta efééw&léﬂ ih Rcfehbgw chart

of an operation in which't P lhquidis applied to only the area onto
of number of scans on the same recording area.

5 5. An ink jet printing method using an ink jet
ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement

10 residing in that:

deferent kinds of print quality improving
liquids are prepared, and the kind of used the print
quality improving liquid is different depending on a
printing mode in which printing operation is carried

15 out.

6. A method according to Claim 5, wherein a kind
of print Quality improving liquid having a smaller
surface tension is used for an area where number of

20 scans is large.

7. An ink jet printing method using an ink jet
ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

25 portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement

residing in that:



20 which the Bk ink is to be ejected. In a step S111, it is determ ned
whet her or not the printing data are for the Bk ink. Wen they are for the
Bk ink, that is, when the answer is Yes, a step S112 is taken, and when NO
a step S113 is taken. 25 In the step S112, the P liquid is

ej ected before the Bk ink. At this time, the Pliquid hgdd is driven so

br' it medh um 1t Shoul d be noted hers that the high re gl L
qual ity can be obtained even when the P liquid is not ejedted oht o"t he

entire | ocations onto which the Bk ink is SHB%ected that is, when the P
liquid is ejected onto ?@/@@P%q fokhe ardndn %WWQ%k i s

ej ected. Therefaqre,. .the 3 e ed .o step S112, and
then, a step Sff@ulg £RP ﬁ P lﬁepen lng o Thdthet P

prlntlng mode is for color printing or monochromatic

‘printing.
5
8. A method according to Claim 7, wherein an
amount of print quality improving liquid per unit area
is larger for the monochromatic mode.
10 9. An ink jet printing method using an ink jet

ejecting portion for ejecting ink on a printing
material and a print quality improving 1iquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
15 residing in that:
an amount of the print quality improving
liguid applied is different depending on whether a

priﬁting datum is for black cdlor or not.

20 10. A method according to Claim 9, wherein the
amount of print quality improving liquid per unit area

is larger for the black color.

11. An ink jet printing method using an ink jet
25 ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

portion for ejecting print quality improving liquid to



In the step S113, the nornmal single scanning 10 pass printing operation is
carried out. Nanely, the head structure illustrated in Figure 39 is

enpl oyed and the printing is.done in the direction of an arrow mark R, in
the order of Bk, C, Mand Y. The prescriptions for the inks_and processing

15 liquid used in this enbodi nent are as foll ows: Y (yellomd'ink .d-ycerine

g 8 x ?;(;-ZI'BI ogl ycflsopr opy!l al cohol ~i3eT 7 Lﬂmnum”"""m" l",

Acetyl enol EH (Kawaken Chemi cal) 1.0 wt. % Dye C. 1|

142 2.0 wm._% Wt er 78 0
o M (nagenta?elﬁﬂegsed to gp9cgp;ﬁ§1ng material, the improvement 5.0
WbThloegcoI 5.0 wt. % Urea

5 0 W residing in that:
deferent kinds of print quality improving
liquids are prepared, and the kind of used the print
5 qﬁality improving liquid is different depending on
whether a printing mode is for color printing or

monochromatic printing.

12. A method according to Claim 11, wherein
10 wherein a kind of print quality improving liquid
having a smaller surface tension surface tension is

used for the black color.

13. An ink jet printing method using an ink jet

15 ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
residing in that:

20 a scanning operation for the print quality
improving liquid and a scanning operation for at least
one 6f black, yellow, magenta and cyan colors, are

made different from each other.

25 14. An ink jet printing method using an ink jet
ejecting portion for ejecting ink on a printing

material and a print quality improving liquid ejecting



-89- |sopropyl al cohol 4.0 wt.% Acetyl enol EH

(Kawaken Cheni cal) . 1.0 wt.%Dye C.1. acid red 289

2.5 Wm. % Wat er 77.5 wt. %5 C (cyan) ink

G yceri ne 5.0 . % Thioglycobi—
5.0 wt.% Urea : 5.0 wt. % | ropy!

al cohol ) 4.0 wt.% 1337- Acetyl enol HWM&H’ Hm””m
Chem cal ) 1.0 wt.% Dye C. 1. direct yellow 199 a g ol L

wt . % \at er 77.5 wt. % Bk (black) inK
S%C\%I_ g}err ea portion for ejecting print Sq'uglviﬁt;@iét?qumingw&o
al cohol be ejected to thé4ﬁQfofﬁb material, the improvement
residing in that:
a recording head for the print.quality
5 dimproving liquid is disposed between, in a direction
of main scan, a recording head for black color and a
rh for yellow, magenta and cyan'colors;
a scanning operation of the recording head
for the black color and a scanning operation of the
10 recording head for the yellow, magenta and cyan colors
are made different from each other; and
different kinds of brint quality improving
liquid are used for the black color and for the
yellow, magenta and cyan colors, respectively.
15 |
15. An apparatus for a method as defined in Claim
1, wherein said method uses thermal energy for
ejecting the ink and the print quality improving
liquid.
20
16. | An apparatus according to Claim 15, wherein
scanning operation is reciprocal.
17. An apparatus according to Claim 16, wherein
25 said print quality improving liquid ejectinﬁ portion
and said ink ejecting portions are arranged in a

direction of reciprocal movement.



i :
%?OC\'NL O/c]:ggde: ?aﬁlg Pol yal | yl am ne hydrzgégl \(,)\$| OdA)eV\at ° l‘g‘“‘“ﬂ‘ﬂ”'ﬂ““j“ \!l‘
o

Benzal koni um chl ori de 1.0 wt. % Di et hyl ene

10.0 wt. % Acetyl enol EH (Kawaken Chem cal) 0H5Hf:;§§§5 Wat er ced
83.5 wt.% As is evident fromthe above conpositions, iﬁﬁ@ﬁ OkmﬁhhaéhsBﬂmRﬁla
surface activating agent, is added to = “the Y, L_’h__ ir “ﬂ‘\ “\
to inprove the perneability, whereas it is not added To the Bk ﬂ

Therefore, the Y, Mand Cinks are superior in the fixibility to e

ink. On the other nd, the Bk 5ink is slé htl€?a€£erior tn tggr ]
permeability to they, APRETHUS o £&ﬁo aim i bher"der€ity and a
a recording head is used which has an array of
ejection outlets in a direction substantially
- perpendicular to the direction of the reciprocal

5 movement.

19, A print produced by the method as defined in

Claim 1.

10 20. A print produced by the apparatus as defined

in Claim 15.

21. An ink jet apparatus comprising:
an ink ejecting portion for ejecting ink to a -
15 printing material;
a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
a printing material;
means for selecting a printing mode out of a
20 plurality of printing modes having different
application modes of the kojoekij; and
driving means for driving said ink ejecting
portion and print quality improving liquid ejecting
portion in accordance with the mode selected by said

25 selecting means.

22, An apparatus according to Claim 21, wherein



shar per edge; therefore, it is suitable for printing the Iett

drawi ngs. Also, the acetylenol is added to the P liquid by O. I'!/j' Iﬂum”m
slightly the 10 perneability. In this enbodi nent, the dye was WS

coloring materials for the Y, M C and Bk inks, but the present |nvent|on *
Is not limted by this enbodi nent. Nanely, the col QLi be 15

pi gnent alone, a mixture of the dye and pidgfent, iy ASBHERS|| | ong

as the proper P liquid, that is, a Pliquid nost fuita g;?ggggggreg ting

any of the conponents in the ink conposed of the ' d
solvent, is used, the sane effects can be 20 obtainegd. .In this enbodi nent,

an el ectr ot her A&k tFﬁhsﬁGEEFlﬁgeﬁﬁﬁFiﬂﬁs1B§éHd§§ Fﬁgrmééteﬁgﬁ@?étlng menber

in the liquid Séectl ent ventlon i S not I|n1ted by

b
i s embodi mengeapspt3dchbnBRss"Yor, 48pBzREAHY, sRERMRN Brckgllifan, oy
eIectronechani8§Lc£5385gﬂgegn§[enent may be enpl oyed,

5 23. An ink jet apparatus comprising:
a first ejecting portion for ejecting ink to
a printing material;
a second ejecting portion for ejecting print
quality improving liquid to a printing material; and
10 control means for seiectively driving said

second ejecting portion.

24. ° An apparatus according to Claim 23, wherein

said control means is manually operable.

15
25. An apparatus. according to Claim 23, wherein
said control means is responsive of a kind of the
printing material.
20 26. An apparatus according to Claim 23, wherein

the print quality improving liquid has a smaller

surface tension than the ink.

27. An apparatus according to Claim 23, wherein
25 the print quality improving liquid comprises a cation
material of low molecular component and high molecular

component, and the ink comprises anion dye.



and al so, therS}%zrggdiggLLLcLLeﬁfconcerning t he ~91- sty he
liquid e ectin on. Figure 41 is a plan view of a pri n“’ﬁ”ﬂﬂ@{:ﬂ l ”m
*the !

the printing method of, fd3Bsen ment, that is, a result of

operation in t hi $b ' “ﬂ In this case, a title portion 4201, a main
text portion 4202, i mage portion 4203 hgre=beer—7 e il a
print medi um 4106. exanpl e of prrhf@d nedi um |} mend

title portion 4201 are printed in R 10 (red); the lettlers i REPHACERI n t e}
portion 4202 are printed in Bk (black); and the picturermage T tnhe

i i j i jnted in R _of th Ll
b the print. {ncni n S8,20900stds SrEORTag s EERaR Aer PREFERR  hage,
and the 15 resiy0f LN PGYS1 i By SPADESY1 MG DiG%a" EbhEriBEsP5CEY Eon

material of low molecular component and high molecular

component, and the ink comprises anion pigment.

5
29. An apparatus according to Claim 23, wherein
said first ejecting portion and second ejecting
portion have thermal energy generating means.
10 . 30. An ink jet printing apparatus using an ink

jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected tQ the printing material, the improvement
15 comprising:
control means for controlling an aﬁount of
ejected print quality improving liquid in accordance
with an ambient condition, when the ink and the
kojoekij are mixed or reacted on the printing

20 material.

31. An apparatus according to Claim 30, wherein
the ambient condition includes a temperature, and
higher seeping property ink is used when the

25 temperature is high.

32. An apparatus according to'CIaim 30, wherein



I mage portions in R The P liquid to be ej ected ahead of the I “I

ej ected onto onIy t he area correspondent to the main text por u ﬂ“Mﬂ“ ““Hl“““
to be printed in Bk; no P20 liquid is ejected onto the other areds. This

is because it is in terns of only the Bk that a "highly reliable" print of

"high quality" is wanted, in which the meter resils h {g&kﬁh@g&ﬂgclmwd
and the |like are |nproved t he featherrng‘ colllo ﬁ%ﬁ§4 -ﬁﬂ Hh

reduced; the col or devel opnent is superior; and f nS| mwlu

For instance if the entire surface of this -92- print S sp

water, the titl ur ﬁqg rt] are e S out with

t he water, Wnerg'gs%gwpeg? ﬁe%r |on%r£%élcﬁl(rzt§$eto re tglsa'n”e%aés]%%'% ore due

to the effects gfuhite dBddelideds with increase of the temperature.

33. An apparatus according to Claim 31, wherein
5 the higher seeping property ink has higher content of

surfactant.

34. An ink jet printing apparatus using an ink

jet ejecting portion for ejecting ink on a printing

10 material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
comprising:

control means for changing a kind of print

15 9quality improving liquid in accordance with an ambient

condition, when the ink and the kojoekij are mixed or

reacted on the printing material,

35. An apparatus according to Claim 34, wherein
20 the ambient condition includes an ambient humidity,
and the amount decreases with decrease of the

humidity.

36. An apparatus according to Claim 34, wherein
25 the ambient condition includes an ambient humidity,
and higher seeping property ink is used when the

humidity is low.



5 allowi ng thereby the contents to be read. In other words, r“"t!l”m:'wwﬂ””"’

a print conposed mainly of the Bk, the objects of the print carr
fulfilled as long as the rellab|I|ty and high quality are r r’eat—r-zed——m—the——
Bk portion. 10 The af orenenti oned process, in ch the P Iiqui d

and ink are caused to m x and react with each other, hs S
that the high reliability and high quall‘tlﬁ%-re reallzec ﬁﬁﬂm r
hands, the process al so has denerits. That is, when the P 15

ej-ected onto the entire surface of the print madl um or all the areas onto

which-the color inks are to be deposited,_the P Ij Uld goi ng to be
wast ed, which isqr}n'e t i Ufs t?f'ec‘?’tﬂf'rﬁ%g st Jr’hc#éas t®her, this

process deposits, unt of 20,1 L gu that the P I|qU| d, on
the area wher €ti1fe >§tomall Y b% %@%’6%‘”38" ‘?i %f rds the
fiber of the t Qﬂ?ﬂi ﬁg&cajd fy qwd As a
result, the pqid%i rﬁl d‘&#? K or wi n"Jl:< a’\?#u‘ﬂi%ﬂ(;rrprom ses the

print ambient condition.

38. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to

10 Dbe ejected to the printing material, the improvement
comprising:
contiol means for éhanging a kind of print
quality improving liquid and for controlling an amount
of print quality improving liquid in accordance with
15 an ambient condition, when the ink and the kojoekij

are mixed or reacted on the printing material.

39. An apparatus according to Claim 38, wherein
the ambient condition includes an ambient temperature,
20 and the amount decreases with increase of the

temperature.

40, An apparatus according to Claim 38, wherein
the ambient condition includes an ambient humidity,
25 and the amount decreases with decrease of the

humidity.



25 quality. Even though the cockling may disappear after tfie print dries,.

the cockling occurring during the printing operation changes [ _

pr edet er mi ned -93- mcroscopic distance between the print 8 ILmnuw,"I'””m
|iquid ejecting portion, changing thereby the |anding point.of the ink® s
droplet, which results in the detéerioration of the print quality. 5

Only the Pliquid is applied in correspontiédee with only the Bk, provided

that the wanted print is going to be printed primarily by the Bk

Enbodi nent 13 10 I n Enbodi nent 12, the P liquid is sparingly
appl i ed dependi ng, on whet her or pot grinting I's dogne with the Bk, However,

the present i nventlon iR 3PPRTATER PEFOFRLRIhBoHL AL 38FoWheXE Bl e, the P
liquid the ambient condition includes a temperature, and
higher seeping property ink is used when the

temperature is high.

42. An apparatus according to Claim 38, wherein
the ambient condition includes an ambient humidity,
and higher seeping property ink is used when the
humidity is low. |

10

43. ' An apparatus according to Claim 38, wherein
said control means uses different kinds of print
quality improving liquid in accordance with the
ambienf condition.

15

44 . An apparatus according to Claim 42, wherein
said control meané uses different kinds of print
quality improving liquid in accordance with the
ambient condition.

20

45, An ink.jet printing apparatus using an ink
‘jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print qﬁality impro#ing liquid to

25 Dbe ejected to the printing material, the improvement
comprising:

control means for controlling an amount of



may be spared dependi ng on whether an inmage to be 15 printed i Bll!H me“ﬂum"““
or a picture. Figure 42 is a flow chart of a single scanning p s
operation, in which the Pliquidis ejected in corr poraeRee= Wi th only a
letter. 20 In a step S121, it is determ ngdMMMB&EHEET or not t he

printing data is for a letter. Wen they are for a IetterPF?%ahhkSMwmmeBaqurmm

the answer is Yes, a step S122 is taken, -add-when | ' 5
taken. As for the nmeans for determ ning whether or 25 not the pr
is for a letter, it may be a known neans. In a step S122, the

ej ected -94- before the printing is_done in response to the Ietter
printing data.PEinthAvaiitg iPREOPiRg,4iAvidr ipe@ccprdance with a

kind of the printing material, when the ink and the

-kojoekij are mixed or reacted on the printing

material.

46. An apparatus according to Claim 45, wherein
said control means increases an amount of the print
quality improving liquid per unit area with decrease
of seeping property of the printing material.

10

47. An apparatus according -to Claim 45, wherein
said control means uses higher seeping property print
quality improving liquid when the seeping property of
the printing material is low.

15

48. An apparatus according to Claim 45, wherein
said control means uses different kinds of print-
quality improving liquid in accordance with the kind
of the printing material.

20

49, An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print qﬁality improving liquid to

25 be ejected to the printing material, the improvement
comprising:

control means for changing a kind of print



such a manner that the P liquid lands on the print nedium on '!I{ lmﬂomlﬁmm!'l

on which a letter is printed. 5 It should be noted here that

necessary to eject the Pliquid onto the entire spo onto whi-eh—the—tetter
producing ink is ejected; the high reliability and oq-llty can be
obtained as long as the Pliquid is ejected onto ZSL

: i : laced
onto which the letter producing ink is e¥&ed. For ® mﬁﬂﬁl
to be printed is a primary color Bk, Y, Mor C a ratlo of 25

selected, and when it is a secondary color R (red), G (green), or B (blue),
anot her ratio _of .50% nay be .s cted., The 15 process f.qr thinni ut the
data for thi s%&?‘% &ﬁ'&’ g:vg Erér(i (?ud‘lﬂ i afpé:zﬂ% ANGE Qtzi' '§{113’2t0 and -
then, a step $4g3deyrabiPitedinia St 23 Yl heFrsy sy | N0

operation is carr out e nor'mal pri rrary scanni ng di rec

Enbodi ment 14 gl ﬁ'l'&‘é@ HNrebotdd On” tHelPrd Mg it didlan .

5 5Q. An apparatus according to Claim 49, wherein
said control means uses higher seeping property print
quality improving liquid when the seeping property of

the printing material is low.

10 51. An apparatus according to Claim 49, wherein
said control means uses different kinds of print
quality improving liquid in accordance with the kind

of the printing material.

15 52. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement

20 comprising:

control means for changing a kind of print
quality improving liquid and for controlling an amount
of the print quality improving liquid, in accordance
with a kind of the printing material, when the ink and

25 the kojoekij are mixed or reacted on the printing

material.



used dependi ng on whether or not printing is done with the Bk.u mm“ HIIﬂl”IiI
present invention is not limted 25 by this enbodi nent. For ex it g I
| iquid may be spared depending on whether an inage to be printed is a Bk

| etters or not. -95- Figure 43 is a flow chart of a single scanning pass
printing operation, in which the Pliquid is ejected in correspondence wth
only a letter. 5 In a step S131;-146-i s determ ned whet her or not

the printing data is for a letter. Wen they are for a letter, that is,
when the answer is Yes, a step S132 is taken, and when it is No, a step
S134 is taken. As for the neans for deterniniag whet her _or 10 not the
printing data i s f®3.a |Antapparatnayageondinguwionfipdm 52, wherein
said control means increases an amount of the print
quality improving liquid per unit area with decrease

of seeping property of the printing material.

54. An apparatus according to Claim 52, wherein
said control means uses higher seeping property print
quality improving liquid when the seeping property of
the printing material is low.

10

55, An apparatus according to Claim 52, whérein
said control means uses different kinds of print
qualiti improving liquid in accordance with the kind
of the printing material.

15 _

56. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print Quality improving liquid ejecting
portion for ejecting print quality improving liquid to

20 be ejected to the printing material, the improvemenf
comprising:
control means for ejecting the print quality
improving liquid to such an area on the printing
material as is determined corresponding to ejection of
25 the ink of a predetermined color out of a plurality of

color inks.



In the step S132, it is determ ned whether or not the pri ntlmmmnu“"m"
the Bk. Wen they are for the Bk, that is, when the answer i bllH "ﬂ
15 133 is taken, and when it is No, a step S134 is taken. In & step S#335 *
the Pliquid is ejected before the Bk letter is printed in response to the
Bk letter printing data. At this tine, the P head is driven in such a

manner that the P liquid | ands on the 20-p#¥nt medium on the same spot on
which a letter is printed. It should be noted here that it is not necessary
to eject the Pliquid onto the entire spots onto which the |etter producing

ong as the P 1Rl | oo, SrparetpCRordt e, FHTCh RlncBE, SuRPREN Cn e

| etter produci pdei Dkeh8t8HAEHES: cJ16-P1E°E8ELBYaBI L N NN NY out the data
for this - 96- _

58. An apparatus according to Claim 56, wherein

5 the predetermined color is black.

59. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

10 portion for ejecting print gquality improving liquid to
be ejected to the printing material, the improvement
comprising: | |

control means for ejecting the print quality
improving liquid to such an area on the printing

15 material as is determined corresponding to a selected

datum for ejection of the ink. ’

60. An apparatus according to Claim 59, wherein
the selected datum is the one for a character.
20 |
61. An apparatus according to Claim 59, wherein

the selected datum can be changed.

62. An ink jet printing apparatus using an ink
25 Jjet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

portion for ejecting print quality improving liquid to



ATl Foveat £ e e St ™ b2 pRasa oot oo IS NN DA

carried out in the normal primary 5 scanning direction. Enbodinent 15 In
Enbodi ment 12, the P liquid is sparingly applied dependi ng on whet her or
not printing is done with the Bk. However, the present invention is not 10
limted by this enbodi nent. Wen an inheréﬁﬁry wat er resistant Bk ink

repl aces the aforenentioned Bk ink, it may be used in conbination with the
Y, Mand C inks, which normally do not have the water resistance, while

Thi s, mothod caRenaierbehorS, Fel BRARERAC fallhlad" kris) SmbrcY et ' 07",

si ngl e pass pr Akl ration, in which the Pliquid is ejected in
correspondenceEQ&FEgggpg'the C, Mor Y inks. 20 In a step S141,

it is determ ned whethegoghrol means for ejecting the print quality
improving liquid to such an area on the printing
5 material as is determined corresponding to a selected
datum for ejection of the ink and corresponding to
ejection of the ink of a predetermined color out of a

plurality of inks.

10 63. An apparatus according to Claim 62, wherein
the predetermined color is black, and the selected

datum is the one for character.

64. An apparatus according to Claim 62, wherein
15 the predetermihed color is a one selected from yellow,
magenta and cyan, and the ink of other than the
predetermined color is a back ink having durability

against the ink.

20 65. An apparatus according to Claim 62, wherein

the predetermined color is selectable.

66. An apparatus according to Claim 62, wherein
the selected datum is changeable.
25
67. An apparatus according to Claim 30, wherein

said print quality improving liquid ejecting portion



not the printing data is for the C, Mor Y ink. Wen they arﬂumum ﬂlm”m
or Yink, that is, when the answer is Yes, a step S142 is takgR¥% .

it i's No, a step S143 is taken. 25 In the step S142, the lTquid”
is ejected before the C, Mor Y ink is ejected in response to the
corresponding printing data. At this tinme, the P head -97- is driven in

such a manner that the P liquid | ands onl#fe print nedium on the sane spot
onto which the C, Mor Yink is ejected. It should be noted here that it is
"not necessary to eject the Pliquid onto the entire 5 spots onto which the
C, Mor Yink is ejected; the high reliability and high ality. can be
obtai ned a5 BA§ Sb ehEChrpRashatica; tisnachles Son S1s55Tnn EHE cpot s

ont o whi ch t Ngofe alhOknd pknk®qBRTEEE)1npRbvERE G Mo the color to be

68. An apparatus according to Claim 30, wherein
5 said print quality improving liquid ejecting portion
has an electrothermal transducer for ejecting the ink

and the print quality improving liquid.

69. An apparatus according to Claim 30, wherein

10 said print quality impro#ing liquid ejecting portion
has a combination of a electrothermal transducer and

an electromechanical transducer'for ejecting the ink

and the print quality improving liquid.

15 70. An apparatus according to Claim 30, wherein
said print quality improving ligquid comprises a low
molecular cation material and a high molecular cation

material, and said ink comprises anion dye.

20 71. An apparatus according to Claim 30, wherein
said piint quality improving liquid comprises a low
molecular cation material and a high molecular cation
material, and the ink comprises anion compound and
pigment. '

25

72. An apparatus according to Claim 30, wherein

said print quality improving liquid ejecting portion



10 color Bk, Y, Mor C a ratio of 25% may sel ected, and V\/neu“mnuﬂlnn m””“l
secondary color R (red), G (green), or B (blue), another ratildl 5 g
be sel ected. The process for thinning out the data for this-operdiion i's L
carried out inreal time in the step S142, and 15 then, a step S143 is
followed. In the step S143, a single pass printing operation is carried out
in the normal primary scanning directioAl5¥ke Bk ink used in this

enbodi ment is an ink 20 produced through the follow ng steps, and the water
resistance is effected by this Bk ink. Step 1: production of pignment

di sper sant Cbﬁglyner of styrene, acrylic acid, and ethyl acrylate (acid
nunber: 140; hasght theemajceneray °°HBPEEEFaF°mEﬂgﬁF:tg@oé}qU1dr

1.5 wt. % Mbonoet hano LN .0 . % Di et hyl enegl ycol
5 0 mﬁ.@g ang sa£ n}nﬁ ejecting portion has a tﬁermg& e%ergy y gty

converter to eject the ink.

5 73. An apparatus according to Claim 73, wherein

said ejecting portions are reciprocable.

74. An apparatus according to Claim 73, wherein
said print quality improving liquid ejecting portion
10 and said ink ejecting portions are arranged in a

direction of the reciprocation.

75. An apparatus according to Claim 74, wherein
said said ejecting portions have an array of ejection
15 outlets in a direction substantially perpendicular to

the direction of the reciprocation, respectively.

76. A print produced using said apparatus as
defined in Claim 30.
20
77. An ink jet recording method for recording on
a printing material using a plurality of color inks
and a print quality improving liquid@ for coagulating
or causing insoluble coloriné material of the inks,
25 the improvement residing in that:
printing operation is capable in at least two

of a first mode wherein the print quality improving



-98- Deioni zed water 82.5 wm. % The aﬂu"

are m xed, and heated to [err] in a hot water bath to dissol mmm&m,ﬂm
the resin conponents. Next, carbon black (MCF88, 5 M tsubishi *Chenilcalw) iss +
added to this solution by 10 wt. % and after 30 m nutes of pre-m xing, the

solution is subjected to the follow ng di spersing process. D spersing

apparatus: Sand Gi nder (Igarashi Machi nely3-10 G i ndi ng nedi a:
zirconiumbeads (1 mmin dianmeter) Ginding nmedia filling ratio: 50 %
(volumetric ratio) Ginding tine: three hours 15 Thereafter,

coarse particles are renoved through a step of centrifugal separation
(12,000 rpm ZoigHifitis)eisstrd)itRr 13 rbire PHiRLRG 3Fea PEpthe

roduction of in '
P pr%ﬁting material, a second mode wherein the print

quality improving liquid is ejected mainly on a
boundary between different inks on the printing

5 material, and a third mode wherein the print quality
improving liquid is not ejected; and’

said mode is selectable during printing.

78. A method according to Claim 77, wherein said
10 boundary is between a black color ink and a non-black

color ink.

79. An ink jet recording method for recording on
a printing material using chromatic ink containing

15 coloring material and substantially hypochromic or
byaline print quality improving liquid containing a
component effective to coagulate or causing insoluble
a component of the ink by mixing or reacting with the
ink, the improvement residing in that:

20 at least a black ink ejecting portion for
ejecting black ink, a print quality improving liquid
ejecting portion for ejecting liquid containing at
least the print quality improving liquid, are used;

during one scan, an ejecting portion at a

25 positidn prior £o the black ink ejecting portion is

used to eject the print quality improving liquid.



-

The di spersion obtained through the above 20 steps is m xed V\n”mumﬂ 'm“m'"
foll owi ng conponents, at a mxing ratio given below, yielding't® 4 ""
pi gnent contai ning Bk ink. Pignment dispersed sol ution 0. s »

wt. % d yceri ne 10.0 wt. % 25

Et hyl enegl ycol 5.0 wt. %)N-nethylpyrolldon

5.0 wt. % Met hyl al cohol -152-~ 2.0 wt. % - 99-

Dei oni zed wat er 48. 0 wt . % Enbodi ment 16 \When the

color inks are preferably water resistant, the P liquid does not need to be
applied to 5 the | or |nk Iocatlons For. exanpl e, when the Y ink is water

resistant, it is ecedAnk get, Fecqning I“PQ:TJ}QF tiP% Heecording et i on.

Further, the Pélplﬁﬂ%lng material using a plurality of color inks

and a print quality improving liquid for coagulating
or causing insoluble coloring materials of the inks,
5 the improvement residing in that:
printing operation is capable in at least two
of a first mode wherein the print quality improving
liquid is ejected for an entire printing area of the
printing material, a second mode wherein the print
10 quality improving liquid is ejected mainly on a
boundary between different inks on the printing
material, and a third mode wherein the print quality
improving liquid is not ejected; and
in the first and second modes, an amount of
15 ink ejection per unit area for an area of the printing
material where the print qualit& improving liquid and
the ink are superimposed, is larger than an amount of
ink ejection per unit area for an area of the printing
material where they are not superimposed.
20
81. A method according to Claim 80, wherein said
boundary is between a black color ink and a non-black

color ink.

25 82. An ink jet recording method for recording on
a printing material using chromatic ink contaiﬁing

coloring material and substantially hypochromic or



may be sparingly applied depending on the ink properties. 10 mmmuu"” :
the Bk and Y inks are water resistant; the Mink is fairly L . ["".
t hough not conpletely; the Cink is an ordinary ink with no watef “ " s«
resi stance; and the print needs to be conpletely waterproofed in terns of
all the colors, then, it is 15 unnecessary to apply the Pliquid to the Bk
and Y ink locations, but it is necessary taS3pply the Pliquid to the C and
Mink | ocations, although the anount for the Mink location is snaller than
the amount for the Cink location. In this manner, the print can be 20

wat er proofed for all the colors while using a mnimumanmount of the P
liquid. The "snh¥fiingnBuant ABPALLY LBPHROYVAAL didpipncoad@indngaasnal | er
anount of the liquid to be %jected. As descri bed above, when the P_liquid
25 ejection is APAPANSRE PAIRELLBRSsEC GORAULIALSHOL CAYSING HBsAMbIS pe

used, 11 7S posgiblg LooREodycend 1ALOBLYnghhgPLe’ LR o withdne
ink, the improvement residing in that:

5 at least a black ink ejecting portion for
ejecting black ink, a print quélity improving liquid
ejecting portion for ejecting liquid containing at
least the print quality improving liquid, chromatic
ink ejecting portion for ejecting yellow, magenta

10 and/or cyan inks, are used;
the print quality improving liquid ejecting
portion is disposed at an end in a main scan
direction;
in a printing mode wherein the print quality

15 improving liquid is mainly ejected for a boundary
between the black ink and a non-black ink, first
color, second color, third color and fourth color inks
are sequentially ejected;

for ejection of the print quality improving
20 liquid, an ejecting portion disposed prior to the

ejecting portion for printing the second color ink.
83. A method according to Claim 82, wherein the
first color ink is a yellow, magenta or cyan ink, and

25 the second color ink is the black ink.

84. A method according to Claim 82, wherein the



-100- As for the structure of the liquid ejecting portion,
limted to the one illustrated in Figure 39. For exanple,

illustrated in Figure 45 may be enployed, in which the P he(;E nmm!nsm&MH“I

bet ween the Bk head and the rest of the heads. Further, it

ej ecting portion having the structure illustrated in Figure 46, in which
the liquid ejecting portion conprises thrld#chips: a Pliquid chip, a Bk
chip, and an integral Y-MC chip. 10 As for the effects of the P

liquid, there are others besides the water resistance inprovenent They are

the |ight re5|stance i_nprovenent, featheri prev |on bl eedi ng
prevention, cdidsH Iﬁﬁ% I#%wﬁﬂ é%ﬁ RRFent, 15

and the like. T erefor he uj ectlvely used to take
advant age of thesd eﬁ?%cow' Aggeﬁ% (%JHEQJJ .

85. A method according to Claim 77, wherein said

5 ejecting portion has an electrothermal transducer.

86. A method according to Claim 77, wherein said

ejecting po:tion has an electromechanical transducer.

10 87. A method according to Claim 77, wherein said
print quality improving liquid contains high molecular
and low molecular cation materials, and the ink

contains anion dye.

15 88. A method according to Claim 77, wherein said
print quality improving liquid contains high molecular
and low molecular cation materials, and the ink
contains anion dye, or contains anion material and
pigment. |

20

89. An ink jet recording apparatus for recording
on a printing material using a plurality of color inks
and a print quality improving liquid for coagulating
or causing insoluble colorin§ material of the inks,

25 the improvement residing in that:

printing operation is capable in at least two

of a first mode wherein the print quality improving




For exanple, when a Y ink to be used is excellent in the re5|stance
but falls short in the feathering resistance, the feat her%ﬂ“@ﬂ"’ﬁm””m
characteristic of the print can be inproved by neans of sel

printing nmethod in which the P liquid is applied to the area onto "whi'ch® t He
Yink is ejected. Wien the P liquid is selectively used, as 25 descri bed
above, depending on the objective of the=pbbnt, it is possible to produce

the highly reliable print of high quality. -101- Further, when the

printing apparatus is provided wth such a structure that a user can sel ect
whet her or not_the P liquid is_tg be ap ed, de glng on the user's .
obj ective, a nﬁ%?ub?e?ﬁr%%?ﬁtgdp ?ﬁtaﬁa nBérﬁrBH tingdsarge Qlethi shes. In

this printing material, a second mode wherein the print

gquality improving liquid is ejected mainly on a
boundary between different inks on the printing
5 material, and a third mode wherein the print quality
improving liquid is not ejected; and
there is provided means for switching the

mode during printing.

10 90. An apparatus according to Claim 89, wherein
said boundary is between a black color ink and a non-

black color ink.

91, An ink jet recording apparatus for recording
15 on a printing material using chromatic ink containing
-coloring material and substantially hypochromic or
byaline print quality improving liguid containing a
component effective to coagulate or causing insoluble
a component of the ink by mixing or reacting with the
20 1ink, the improvement residing in that:
at least a black ink ejecting portion for
ejecting black ink, a print quality improving liquid
ejecting portion for ejecting liquid containing at
least the print quality improving liquid, are
25 provided;
during one scan, an ejecting portion at a

position prior to the black ink ejgcting portion is



P —

case, the user's selection nmay be indirectly inputted as th he
host conputer which transfers the data to the ink jet print Q‘ﬂ@ﬂﬂg”ﬁ”’""lm
or may be directly inputted through the sensor/SWportion 10 w e i
Enbodi ment 17 In the precedi ng Enbodi nents 9 - 16, only one kind of P _
liquid was used. 1n this enbodi nrent, however, two or nore P |iquids of
different type are 15 used, which charact!¥®8~zes this enmbodi ment. Figure 47
is asinplified front view of a liquid ejecting portion capable of ejecting
two or nore print quality inprover liquid of different type, which is used

in conjunction wih the ink. ket printin t hod _i.n COr ce wth the
present i nvent“isgrgil. Rslégﬁ&/% ﬂlh% | d‘l?rl%e q&%,l%tqiﬁnﬁ’cf%v&neqag’c]ﬁunl portion of
this enbodinment is provided with a P liquid ejecting subhead units P1 and
P2. In this enbodi nent, when the tenperature is high, the P1 liquid is

ej ected using 25ghe | ipgliiheei R Ifekd¥ iy dpbarfithdFUF Wedord ity P2
on a printing material using a plurality of color inks
5 and a print quality improving liquid for coagulating
or causing insoluble coloring matefials of the inks,
the improvement residing in that:
printing operation is capable in at least two
of a first mode wherein the print quality improving
i0 liquid is ejected for an entire printing area of the
printing material, a second mode wherein the print
quality improving liquid is ejected mainly on a
boundary between different inks on the printing
material, and a third mode wherein the print gquality
15 improving liquid is not ejected; and
control means for operating such that in the
first and second modes, an amount of ink ejection per
unit area for an area of the printing material where
the print quality improving liquid and the ink are
20 superimposed, is larger than an amount of ink ejection
per unit area for an area of the printing material

where they are not superimposed.

93. An apparatus according to Claim 92 , wherein
25 said boundary is between a black color ink and a non-

black color ink.



liquid is ejected using the subhead unit P2. (P1 |iquid) -102-

Pol yal | yl am ne hydrochl ori de 1.0 wt. % Tri butyla

1.0’ w.. % Thi ogl ycol 10.0 w %AHH!IIFIUIIHINEIIIIHIIII
0.3 wt.%5 Wat er

l'i quid) Polyallylam ne hydrochloride 1.0 wt. WbTrlbutyIan1ne

chl oride 1.0 wt. % Third§Mycol

10.0 wt. % 10 Acetyl enol EH ' 0.7 w.% Water

87.3 wt. % Wen the tenperature and/or humdity is detected, and the

r | [ h n th fferentl P1 an
detected results gge usgd §2uSYetcleB8t4T8S Wtnda B Rob 2O P and

a printing material using chromatic ink containing
coloring material.and substantially hypochromic or
byaline print quality improwving ligquid containing a
5 component effective to coagulate or causing insoluble
a component of the ink by mixing or reacting with the
ink, the improvement residing in that:
at least a black ink ejecting portion for
ejecting_black ink, a print quality improving ligquid
10 ejecting portion for ejecting liquid containing at
least the print'quality improving liquid, chromatic
ink ejecting portion for ejecting yellow, magenta
and/or cyan inks, are used;
the print gquality improving ligquid ejecting
15 portion is disposed at an end in a main scan
direction; |
in a printing mode wherein the print quality
improving liquid is mainly ejected for a boundary
between the black ink and a non-black ink, first
20 color, second color, third.color and fourth color inks
are sequentially ejected;
for ejection of the print quality improving
liquid, an ejecting portion disposed piior to the
ejecting portion for printing the second color ink.
25
95. ° An apparatus according to Claim 94, wherein

the first color ink is a yellow, magenta or cyan ink,



15 to eject both liquids while controlling the anobunt of the P1 or
liquid to be ejected, preferable effects can be produced. Enbzdlnent 18

I n
t he precedi ng Enbodi nents 9 - 16, the P 20 liquid control ex muwlluuﬂ"m"m’
situation, in which all the sheets of print nmediumwere of th
was described. In this enbodi nent, the amount of the P liquid to be ejected
Is optimally adjusted according to the typd&f the print medium that is,

according to 25 whether the print nediumis plain paper, transparency for
the OHP, or sonething el se, so that the nost reliable image of the highest

quality can be % e% 10? In .t rns f t% rlnt nedlun1 Mor e
specifically, E% i onﬁ ¥ lﬁgdl %qﬁ ransparency for the
OHP, or sonething
96. An apparatus according to Claim 94, wherein
the first color ink is a black ink, an the second

5 color ink is yellow, magenta or cyan ink.

97. An apparatus according to Cléim 89, wherein
said ejectiﬁg portion has an electrothermal
transducer.

10

98. An apparatus according to Claim 89, wherein

said ejecting portion has an electromechanical

transducer.

15 a9, An apparatus according to Claim 89, wherein
said print quality improving liquid contains high
molecular and low molecular cation materials, and the

ink contains anion dye.

20 100. An apparatus according to Claim 89,
wherein said print quality improving liquid contains
high molecular and low moleculér cation materials, and
the ink contains anion dye, or contains anion material
and pigment.

25

101. An ink jet apparatus comprising:

a first ejecting portion for ejecting ink to



el se is automatically determined using a known neans, 5 for Sdmﬂllﬂu"!“"rul,”“m
conbi nati on of nechani cal and optical sensors, or the like. L s
mediumis the latter, the amount of the P liquid to be ejected per unit

area of the print nmediumis reduced in conparison with mhen_LL_L§_LIEL___ﬁ_____
former. This is because the 10 printing surface of the trgrAsparency for the

ink jet printing is generally provided wrdR9an ink receptlveThamﬂ&&hﬁﬁ&ﬁ

allows a |l ess amount of the ink to perneate into the prin

aced
pl ai n paper, and therefore, the P liquid and color ink no m,l& m” ﬁ '
or react with each_other than mhgn the plain paper is used. Fu
di fferent typed BFiptipgumgteaihe used dependi ng on whether the prlnt '

medi umis plain paper or transparency.faor P gf ly

the P1 and P1 I|qU|ds u8efeFR™ Sc#%ng %Qgﬁggugggba tﬁg&l Fﬁ?hhuallty

I h heet sa| iall- t I
Further, whon WBPBL %a‘%m%&%"?fy*%e?%%h%r FR) = PHnRAT mRRR e espectivel Y.

setting means for an operational mode of said
5 second ejecting portion'in accordance with an image
datum; and |
-driving means for driving said second
ejecting portion in accordance with an output of said
setting means.
10
102. An ink jet apparatus comprising:
a first ejecting portion for ejecting ink to
a printing material;
a second ejecting portion for ejecting print
15 quality improving liquid to a printing material;
setting means for an operational mode of said
second ejecting portion in accordance with an
condition during printing opération; and
driving means for driving said second
20 ejeéting portion-in accordance with an output of said

setting means.

25



medi um are used, a correspondi ng nunber of different P

sel ectively used. In this case, -however, when the nunber of the avai l abl e
different P liquids is less than the nunber of the differd EﬁB&mRel
medi unms, the effects may be optim zed by nmeans of controll of
the pertaining P liquid to be ejected. Wen the anount an

liquid 5 is optimally selected according 16Q+he type of prlnt nedlun1 a
descri bed above, the nost reliable inage of the highest quality can be
produced in ternms of the print nmedium In addition, when the anount and/or
the type 10 of the P liquid to be used is optlnally sel ected according to
the type of pr£§§35é£4$§§aﬂﬂiéﬁgﬁﬂﬁﬁﬂﬁﬁaJ factors such as the internal

t emperature

An ink jet printing method using an ink jet
ejecting portion for ejecting ink on'a printing
material and a print quality improving liquid ejecting

5 portion for ejecting print quality improving'liquid to
be ejected to the printing material, the improvement
residing in that an application mode of the print
quality improving liquid is different depending on a
printing-mode in which printing operation is carried

10 out.

15

20

25



or humidity of the printing apparatus, idealistic results can be expected.

15 Figure 48 is a block diagramof an ink jet printing apparatus

in which the printing nethods described in the precedi ng enbodi nents can be
practiced. The data for the letters and picture inages to be pri

(hereinafter, image data) are 20 inputted froma host conputef.to-the T
recei ving buffer 4401 of the printing apparatus, whereas the-d’ *#H&qulej ]
confirm ng whether or not the image data are correctly transf e ) a%dj
data for notifying the operational state of the printing appark :
sent 25 fromthe printing apparatus to the host conputer. The data In

recei ving buffer 4401 are transferred, under the control of a CPU 4402, to

a nmenory portion -105- 4403, where they are tenporary stored in an RAM




(random access nenory). A mechanismcontrolling section 4404 drives

mechani sm 4402 such as a carriage notor, a |line feeder notor, or thet+ikes—
in response 5 to the commands fromthe CPU 4402. A sensor/ ntrolling.

section conprising various sensors and SW (switches). A di Bmmﬁr‘ l
controlling section 4408 controls a display elenent 10 secti

conprising LEDs, liquid crystal display elenents, and the like in a group

of display panels, in response to the commands fromthe CPU 4402. An |iquid
ej ecting section controlling section 4410 controls the liquid ejecting
section 4411 in response 150 tM cthandkaroF\the CPU 4402. 1t also

section 4406 sends to the CPU 4402, the signals generated -i%
[

collects the tenperature ref SEAN the condition of
the liquid ejecting se% bn 614110 apdosehde t eon §0STNE TPO 4402. The P
liquid in accordance WIN{TI% Pr &seht 920] i Ave i ncl udes col orl ess
| i qui d capabl e of insolubjl i g°[ he Pnk dfe,| a® Il as |iquid capable
i | |
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of aggregating the ink pignment by neans of disturbing the pignent

di spersion equilibrium Here, insolubilization neans such a phenonenon t hat
the 25 anionic radicals contained in the dye in the ink, and-the cationic
radi cal s of the cationic conponents contained in the print quality |nprover
l'iquid, react -106- with each other, being ionically [ oTﬂtslSheaﬂH I@e?ala@ed
result, the dye having been uniformy dissolved in the

the ink solution. It should be not here that according t IMMM

i nvention, such 5 effects as the col or bl eeding prevention, 1npr

col or devel opnent, inprovenent in letter quality, or inprovenent in
fixibility of the ink can be realized even when not all the dye in the ink
is insolubilized. Further, in the description of the 10 present invention,

a term nol ogy, "aggregation," is

8121513
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used as a word having the sanme neaning as "insolubilization." Wen the
coloring material used in the ink is pignent, the insolubilization al so
means such a phenonenon that the pignment di spersant or 15

and the cationic radicals of the cationic substance. contalned in the prlnt
quality inprover liquid, ionically react with each ot eﬁhmgmﬁnmﬁbk eplhaed
di spersive equilibrium and as a result, the diameter jof

particle 20 increases. Normally, the ink viscosity Jncr B “mﬂ
aggregation progresses. It should be noted here that acco
present invention, even when not all of the pignment or pignent dlspersant
in the ink is insolubilized, the effects such as the color bl eeding 25
prevention and i nprovenents in color devel opnent, letter quality, and
fixibility of the ink, which have been described in this specification, can
be realized.

DETERMINE | STEPII
REC MODE |

& | ¥/

NOT | USE P-LQD USE P-LQD
USE P-LQD ' 1 PASS 2 PASS
R = - S
STEPI2 l STEPI3 l STEPI4
INCREASE | DECREASE
P-LQD P-LQD
A \
l SE- EPIS STEPI6

REC TEPI7
OPERATION |° E

FIG. 5



-107- As is evident fromthe above description, according to the present
invention, the reliability of the print product, such as the water

resi stance or the like, can be inproved by nmeans of causing the print 5
quality inmprover liquid and color ink to mx and react with each other on
the print nedium Al so, the same neans can inprove th r_devel opnent,
and prevent the feathering, color bleeding, and the like; therefore, the

print quality can be inproved. 10 Further, accordi EOTﬁxhﬂae&m§ﬁé€£Re1ﬁced

invention, areliable print of high quality can be ab
all the environnental conditions, except for extreng_cas
normal usage of the printing apparatus. 15 “Fur

mediumis optimally treated according to the print nediumtype, that is,
according to whether it is a transparency sheet for the OHP, or sonething
el se; therefore, a print with the highest degree of reliability and quality
can be

N

S

N
\
N\
\

106

FI1G. 6



20 obtained in terns of the print nedium Further, the PHgue—+s

sel ectively used depending on the objective of the print product to be -
obtai ned; therefore, a highly reliable print of high qual ‘“t:u“e“Relmxd
obtained with a m ni mum consunpti on of 25 the print qua |t n € 4

liquid. I'n addition, the m ni mum consunption of the prl [

| i qui d reduces the running cost, and mnimzes the - - cockllng of_th the
print medium inproving further the print quality. Fbrelnafter Enbodi nent
19, which is in the fourth formof the present invention, will be 5
described with referfnce To Frgures 49 - 55. The TolTow ng descriptions

I ncl ude cases i n whilch S }?nFt of a single

printing head unit, fan

Al

2
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a separate subhead unit, being independent fromthe 10 rest. Enbodi nent 19
Figure 49 is a perspective view of an ink jet recording apparatus to which
the present invention is applicable. After being inserted into the feeding
15 point of a recording apparatus 5100, a recording medium 5106 i s advanced
by a feeding roller 5109, in the direction of an arrow ﬁ%rs.ghgmgs@e@m @d:
in which a recording head unit 5103 can record i nmages on: _ 3 %
medi um 5106. There is a platen 5108 under 20 the recordi nm M“MZEA!L
recording area. The carriage 5101 is supported on two gui )4 and
5105, being allowed to nove in a predeterm ned direction, and shuttles
across the recording area, scanning the recording nmedium Munted on the 25
carriage 5101 are a recording head for ejecting a plurality of color inks
and processing liquids (print quality inmprover liquid), and a recording

head unit
( START "

1
DETERMINE | ~STEP2I

REC MODE
1 Y B L
NOT USE P-LQDJ USE P-LQD
USE P-LQD 1 PASS 2 PASS
< < S
STEP 22 J STEP23 STEP 24
P=P1 ] P =pP2
“STEP25 3
- STEP 26
| | ~
REC
OPERATION J/STEP a7
END

FIG. 9



-109- 5103 containing the ink containers which supply the ink or processing
liquid to the recordi ng head. The nunber of the inks used in this ink jet
recordi ng apparatus is four, and their colors are Bk (bl ack)—C-£

M (magenta), and Y (yellow). There is a recovery systemunit 5110 next to,
and below, the left edge of the noving area of the carr g@hl l@ﬂHakBeenRe laced
performs the recovery operation when the ejection of th '
quality 10 inprover liquid (processing liquid S) beco

the liquid ejecting outlet portion of AME TECOTN ng hea durlng a
non-recording period. This left end p aIIed t he homne p05|t|on of
the recordi ng head. 15 A referendge nuner desi gnates both
of a switch portion and a display el ement g tch portion is
used to turn on or of IMONOGHROME

?TEP33
EJECTION EJECTION
OF p-LaD |STEP32 OF P-LQD
PER UNIT PER UNIT
PIXEL=30p| PIXEL=20pl
REC
OPERATION}STEP 34
STEP4|
BK DATA ELSE DATA
| (STEP43
i N
pEr uNiT PSTEP42 PER UNIT
PIXEL=30pl PIXEL=20p!|
ERR | EEORIA" |
FOR BK STEP44 FOR YMC
N
—r— STEP45
ONE |
SCAN Rec |[~STEP46
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supply of the recordi ng apparatus,

oper at i onal

view of a recording head unit 5103.
i nk containers for supplying the recording 25 head

state of the recordi ng apparat us.

and al so, to set various recording
nodes. The display elenent portion 20 plays a role of displaying the

In this enbodi

the recording quality inprover liquid S container,

i ndependently from each ot her.

-110- On the car

Fi gur perspective

cert mhﬁnd Y
~and

e
ordlng

head 5102 which ejects Bk, C, Mand Y inks and S liquid, a Bk ink cont ai ner
5012, a C ink container 5013, an Mink container 5014, a Y ink container
5015, and an S 5 liquid container 5011, are nounted. Each container is
connected to the recordi ng head by way of a connecting

BK DATA

( staRrT )

STEP 5!

ELSE DATA

STEPS3
RGB

STEPS2 STEPS4 /STEPS5
- r
EJECTION EJECTION EJECTION
OF P-LQD OF P-LQD OF P-LQD
PER _ PER : PER
PIXEL=30p! PIXEL=20p PIXEL=30pl
J STEPS6 L STEPS? J ,/STEP58
PRODUCE PRODUCE
PRODUCE P-DATA P-DATA FOR
PopATA FOR YMC 2RY GOROR
1RY CORLOR (RGB)
T
ONE SCAN
ONE SC/ 1/STEP 59

C RET )
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portion, and supplies the recording head with the ink or processing |iquid.

The ink containers are conposed of transparent material so that the |evels

of the 10 liquid remaining therein can be seen. Further, e recordi ng

quality inmprover liquid container and Bk ink container may e&t}ﬁgﬁ%g laced

into a single pieces, and the C, Mand Y ink container

into a single piece. 15 Also, all the contains may be n‘negramm%m '

single piece. Figure 51 is a sdhemaMc dCaW| ng t oBjowijjt he

the liquid ejecting outlets pr—ThE TECPT U cn‘?rK seen fromabove,
I g

t hrough the 20 recording nedj um 5L06. [The rjecordi ead 5102 noves in the
direction of an arrow mark Pel ht Pvel 1@ tiheOr dqcovpdfng nedi um 5106; the
recordi ng medi um 5106 noves j n®t hg Birec®i dn ®f JarPajrow mark P, relative
to the recording head. The n rrt:)ers q)f [ h Ilqpld e] ting 25 outlets of the
S head and Bk head are 128 flor ,bothy The,nynber |of; t he ink ejecting outlets
of the Y, Mor i

I
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C portion of the integrated Y-MC head, is 48 for each portion. The
| engths of the separating zones between Y and M and between Mand C,_ are

equi valent to eight ejection outlets. The pitch of the ejection outlet is 5
approxi mately 70 pmfor the S, Bk, and CGMY portions. The Ophgishbéfias

the S and Bk portions, or between the Bk and Y-M C portions, ﬁ
to 180 ejection outlets. The liquid ejecting outlets of each HI"‘EE““

ej ecting subhead portions are arranged 10 in a single stralgh

substantially perpendicular to the primary scanning direction. The bottom
ends of the S, Bk, and Y-M C subhead portions are aligned in the primary
scanni ng dlrectlon of the recordi ng head 5102. 15 A bl ock di agram
of the essential structure of the printer in this enbodinent is the same as
t he one
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given in Figure 48. Figure 52 is a flow chart for the recording operation
In this enbodi nent. 20 A step S301 is a recordi ng node

determ ning step, where a recording node is set using rquiglﬂg_ﬂnde-,—~——f~
determ ning neans. In this enbodi nent, one of three recording nodes a, b

and c is selected. As for the nethod for setting the no ;Tbg- é&}ﬁ&B&h._Jmﬁd
One is 25 to set it automatically according to the dat ajdenty ; gmm _ “
of
|l o , ~el t her

conputer, and the other is to input using the SWporti

apparatus. In -112- this enbodinment, the forner was _

met hod i s acceptable. A step S302 is a step to be taken when the recording
node a is selected, and in this step, a 5 recordi ng operati-on equivalent to
a single page is E

FIG. 16




carried out. This recording node a is a node in which the recording quality
i mprover liquid Sis ejected in correspondence wwth the entire imge to be
recorded, wherein the S liquid and the inks are caused to mx 10 and react

to each other on the recordi ng nmedium inproving the maté?‘res+sLanagﬁggg_a‘
col or devel opnent of the recorded image, mnim zing the,cs pg bl eedi ng, and~

I nproving the fixibility of the ink to the recording [ & ﬂﬁh&%Rehwd
words, this.node a is such 15 a recordi ng node that consu Wf j ﬁ _

anount of the recording quality inprover liquid S, and xil WHEIE
effects. In conparison to the recording node c, the recordi ng node

I ncreases the amount of the Y, M C, 20 or Bk ink ejected per unit area of
the recording medium More specifically, the wave-form of the head driving
power is controlled so as to increase the ink droplet size to approximtely
1.05 tine the ink droplet size in the fgcording node c. This 25 controlling
nmet hod is a known nethod of nodul ati nggy he [

FIG. I7



pul se wdth, but the ink droplet size nmay be increased by neans of

I ncreasing the head tenperature. In other words, it does—mot—rmatter—what——
means is used. As for the ratio of the increase, it is designed so that_an
opti mum val ue is selected according to the ink, recordi ng qu¥t : aced
liquid, recording nedium 5 and the like. This neans is provi ' 'I
recordi ng head controlling section. Wien this process is not s
deterioration of the recorded image occurs in the area where the recording
quality inmprover liquid S and ink 10 mx and react with each other. For
exanpl e, the inmage | ooks grainy, and the color of the recordi ng medi um
(normal ly, white) becones trusive. The reason why the anount of the ink

to be ejected per unit a i.s increased is because the 15 i ncrease




recording quality inmprover liquid S and ink m x and react with each other

on the recording nedium This process can be further inproved when it is
nodi fied so that only the volunme of the ink droplet 20 that is ejected
onto an exactly the same spot as the recording image inprover liquid Sis
I ncreased, whereas the volunme of the ink droplet that is not ejected onto

t he sane spot as the recording quality inprover |iquid LSTmammaﬁﬁgﬁéﬁﬂgmmaﬁ;
This process is also effective in the second recordi ng nod 11BN T
the sane reason. A step S303 is a step to be taken when thj!"‘!ﬂﬂwgmmm o
recording node b is selected, in which a recording operatio | o]
a single page is carried out. This is a recording node in which the
recording quality inprover liquid Sis ejected onto the borders




5 anong the different colors of the recorded inage, in particular, the
borders between the black and the other colors Y, Mand C. In other words,
it is a recording node for obtaining a picture inmage in which the col or

bl eeding is prevented, in particular, the 10 col or bl eeding between the

bl ack color and the other colors Y, Mand C This process has its own
merits in the mnimzation of the recording quality inprover liquid S to be
ej ected onto the recording nedium The borders between the Bk and the
others Y, Mand C are 15 detected using a known nmeans. |In this enbodi nent,

the process in which the recording quality inprover |iquigy.Sel.sflES&hH
onto the borders between the Bk and others Y, Mor C was e Eﬂﬁil 0
Jji

anot her process in which it is ejected 20 onto all the bor
of Bk, Y, M and C may be enployed. A step S304 is a step t!cAH :
the recording node c is selected, in which a recording operation equival ent
to a single page is carried out. 202]

=
::o'g
2t




25 This is a recording node in which the recording qual ity inprover tiquitd
Sis not ejected, that is, a node in which recording is mi.i,e I n the sane

manner as t he conventional one. This node also has its ‘ﬁ“ﬂﬁi,ﬁ ' la?_ﬁd

that since the recording quality inprover liquid S is ngt
realize recording quality of only the convg&égnal | evek, N (il

cost does not increase. As described above$ Ar ecor di g node is sel ected
for each page as needed. In the heié rding quality

i mprover liquid Sis ejected frg sggggo nove
%Q of the

2il bnal

ahead of the nozzles allocated for ejef Y
forward and backward scanni nogos Nt
recording is possible. According 10 tHL

FI1G. 22



15 liquid ejecting portions are arrange in the order of S. Bk, and Y-MC
relative to the primary scanning direction X1. During a normal recording
operation, the borders between the Bk and the others Y, Mand C are
detected on the recording area, and the Sis 20 ejected ahead of the BkK.

| medi ately, the Bk and S react with each other, and as a result, the state
of the Bk changes so that it is difficult for the Bk to bleed into the Y, M
or Cfromthe borders between the Bk and the others Y,J%%E_l;_;ﬂﬁﬂjﬁﬂjjﬂﬁ_
the Y, Mand 25 C are ejected. Therefore, the col or bl eeding between the Bk
and other Y, Mor Cis unlikely to occur. On the Contr'F?méﬁﬂgjﬂfﬂﬁﬁRé icédhe
X2 -116- direction is Y-MC, Bk, and S. In this dirgct 1ok g il M
and C are first ejected, being followed by the Bk, andﬂll asﬁl‘m[m“g“ﬁmﬁk

ejected. Since the Sis
A&\

FIG. 23



ejected after the Y, M C and Bk bleed on the 5 recording nedium this
structure is not effective to prevent the bleeding, when scanning in the X2
direction. As a counterneasure, it is conceivable to use a unidirectionat—
recording in the X1 direction, but such a recording method reduces the
recordi ng 10 speed. Therefore, in this node b, in order. tmis heﬂﬁn

bl eedi ng using the single pass bidirectional printing ne;h |“
made with the nozzles so as to allow the recording qualrty

liquid S to be ejected ahead of the Bk in the recording. area rn e|t er
direction. Figure 53 illustrated the outlet allocation for each ink and S
liquid enployed in the recording node b. In the Y-MC portion, all the
outlets are 20 activated. In the S liquid portion, 48 outlets in the Rl
section, which correspond to the C portion in the prinmary scanni ng
direction, are activated, and in the Bk portion, 48 outlets in the R2
section, mhich




correspond to the Mportion in the primary scanning 25 direction, are
activated. In the X1 direction, recording is made in the order of S, C, Bk;
Mand Y; in the X2 direction, in. -117- the order of C, %'hislgh 13‘5 nd Y.
In the case of the bidirectional recording, the recording is s ieen Replaced
order of S, C M Bk and Y. Mre specifically, there grenyR4 E H’ ”s
with no outlets; therefore, the 5 order renmai ns as sudgh that!iamm _
ejected after S and C are ejected. In other words, it lks=assured that the
Bk is ejected after the Sis ejected. Therefore, 2018¢cbl eedi ng of the Bk
into the other colors is m$g ed dup Ao the effgcts of the S liquid,
while 10 allow ng the sing ss MY I k& di rectional printing. As
for the conpositions of the iy
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processing liquid used in this enbodi nent, they are the sane as those used
I n Enbodi nent 12. 15 Figure 54 illustrates an exanple of an
liquid ejecting portion enploying el ectronechani cal transducer elenents,
wherein a reference nuneral 5038 designates a piezo-electric el enent, which

In the precedi ng enbodi nents, the re g node was SW

is the el ectronechani cal transducer elenent 20 Fhe ot her
j i on.
egh:Replaced
but the present invention is not m {ed by those enbodi nts I ";

portions of the structure are not eszggé to the follomﬁn ﬁﬁ

For exanple, when switching is ng the recording des
within the sanme page, the fo)l og S can be reg |zed prOV|ded t hat
t he recordi ng nodes a, bfan as tho cﬁﬁ3the pr ecedi ng
enmbodi nent . 3207
3206
203| 2022
3802
8021
~~—3008
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As for the print to be made, let it be that the maj or portion (part 1) of
the print is occupied 5 with black letters; a snmall portion (part 2) is

occupied with a picture inage, that is, a | andscape in color; and anot her
~small portion (part 3) is filled with a color graph. In this case,
preferable effects can be 10 obtai ned by neans of prlntlng the part 1 1in
the recording node c; the part 2, in the recording nod ,ng e&i} sed
in the recording mode b. Since the part 1 is occupied

| etters, there is no contact between the Bk and 15 oth rs 'ﬁﬁ)

t he recordlng medi um elimnating thereby the bleedin

others Y, Mand C. Therefore, the Sis not used; the S is saved The i mage
which is going to occupy the part P 20 is a | andscape. Therefore, the Sis
applied to all the locations onto which the inks are ejected, in order to
maxi m ze the col or devel opnent.

FIG. 29



The part 3 is going to be occupied with a graph, in which each of the
colored portions is 25 desired to be clearly edged. Therefore, the Sis
applied to only the edge portions anong the colors, so that the col or

bl eedi ng can be m nim zed whil e saving -119- . the S by_not applying it to
the entire recording area. As described above, when the Sis applied in
response to the automatic determ nation of the recording mmggmagyggg]ﬁ

set so as to match 5 individual recording areas, the cgfsuif '
can be mnimzed while maxim zing its effects in orderfjto ¢ ]

preferable imge. Figure 55 is a flow chart for recordfing a" _
y determ ned within

‘which the different recordingundes 10 are autonptica
the sane page. A step S311 is a g&ep i n which L?e
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characteristic of the image to be recorded is determ ned, at the |evel of
picture elenent. In this case, it is determ ned whether the inmage to be
printed 15 is a text, a graph or a picture inmage. It is determ ned using a
known nmeans, and a certain degree of determ nation error nust be tol erated
depending on the selected neans. In the case of the text, a step S312 is
taken; in the case of the graph, a step S313; 20 and in the case of the
picture inmage, a step S314 is taken. The step S312 is a step to be taken in

the case of the text, in which a process equivalent to the node c is
carried out. Namely, the normal printing 25 operation, iff wh
not used, is carried out. The step S313 is a step for a g@rap
process equivalent to the node b is carried out. - 1204t

ﬁgﬂe{ﬁh@ B&nik'éflaced

T

|




Nanely, data for ejecting the Sto only the border portions anong the Y, M
C and Bk colors are produced. The step S314 is a step to be taken when the
image is going to be a graph, in which a process 5 equivalent to the node a

is carried out. Nanely, the S data for applying the S over the entire
recording area are produced. A step S315 is a step in which an actual
recording operation-is carried out, ejecting 10 sequenti .\ .Thie Shéet Hus Bésp Replaced
Bk and S in correspondence With4r@2 Ay \\ a. Int e _ '

was det erm ned whet her the inage k 3 e O TRV , & :

pi cture image, but the image charact I I'y classitied -

i nto an optional nunber of categop , the recording
node ¢ may be used for only a Lef RE 2
graph or picture image. The f T NNEE-- 11 escr QEHDin 20 det ai
in the preceding ?qgsdinents <
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I nvention, but it may be considered as a nodification of the present

I nvention. Nanely, when the recording quality inprover liquidis of a

speci al type that does not cause the pignent aggregation,—or does—hot—25——

-insolubilize the dye, in the inks of a predeterm ned type, but does so in
the inks of different type, it may be mxed in the ink OfThtsISheetHasBeenRe laced _
af orenent i oned -121- predeterm ned type. hbedless t say

quality inmprover liquid is ejected and coated together

only requirenent for the recording quality inprover |i |s type |s
to contains 5 conponents capable of inproving at |east the recordlng
quality, and needless to say, it may contain, in addition to such mandatory
conmponents, different conponents capable of inproving the other properties.

In the case of the|structygres YEL‘:‘LCGW dancRED BLACK
(a)
2
2
(c) M
(d) | ¢

. i

(e) E Bk
4

(f) Z P
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10 with the present invention, the ink is introduced into an ink contai ner
t hrough an ink introduction path established by neans of connecting an ink
supplying pipe or the like to the ink container. As for the l|ocation of the
-connection, the ink supplying pipe or 15 the |like may be connected to the
-ink supplying port through which the ink is supplied to an ink jet

recordi ng head; an air vent; or a hole drilled adJacenénigfaggzﬂgLL,sup#ace
of the ink container. According to the present inventi recordlng
qual-ity inmprover liquid is stored in a part of the codffai ner eg&gmgm e\a

t heref ore, when an apparatus user replaces an ink deplje et SIS

due to the depletion of a coloring material containin |nk

quality inprover liquid may be replenished 25 at the sane t ore

it is preferable that when the ink is injected into an ink contalner as
descri bed above, the recording quality inprover liquid

( smarT )

READ PRINT DATA | ~S10Ol
IN” RECEIVING BFR

l

SENSE INSIDE TEMP

T

CONVERT PRINT DATA | ~SI03
TO Y, M, C, BK

|

PRODUCE P-DATA FROM
Y, M, C, BK DATA B | ~S104
TEMP 'DATA

PRINT Y, M, C, BK,  ~S105
P-DATA BY RES. HEAD,S

(v )
FIG. 34
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-122- is also injected at the sane tine. It is needless to say that the
recording quality inmprover liquid can be injected using the sane neans and
procedure as the inks. 5 As has been described above, according—
to the present invention, it is possible to use selectively two or nore of
- the follow ng recording nodes for each page as needed. Reg@Shierips Bedeplaced
the S and inks are caused 10 to mi x and react with each ot] ! .
the water resistance and col or devel opnent of a recorded i :

t he col or bl eedi ng anong two ?r nore colors, and also, to ove t e
fixibility of the ink to the fecording nedium 15 Recor di ng mode
b: the S.is ejected onto the |ocations which are going to constitute 'the
borders anong the col ored areas of the recorded inage, in particular, the
borders between the Bk and ¢f herssy, M

=a=

Tw 3T
{usec)
2 .
1 =
0 L ! -
0 5 40
TEMP (°C)
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and C, to prevent the color bleeding while saving the 20 S. Recordi ng node
~Cc. Sis not ejected; printing is nmade in the conventional manner. Further,
it is possible to increase the volune of the ink droplet to be ejected onto
the sane 25 | ocation onto which the Sis ejected to mx with the ink;
therefore, recording can be nade with no change in dot dianmeter whichever
recordi ng node is used, a, -123- b, or c. The present invention brings
forth preferable results when used in conjunction with the—ink—Jget—printing
system in particular, when used with such an 5 ink jet printing he%T

i

printing apparatus, that jconprises a neans (for exanple, an :
transducer, a |aser, or tithe like) for generating iI |: :ﬂ
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thermal energy to be used for changing the phase of the ink so as to eject

the ink. This is because such 10 a system can produce a highly precise

i mge of high density. The typical structure and the operational principleée Y
are preferably the ones disclosed in U S. Patent Nos. 4,723, H%SS%RHH i aced -

4,740,796. The principle 15 and structure are appllcabl 0. a Y l
on-demand type recording systemand a continuous type r |ﬂ
2001 0 an 20 e

Particularly, however, it is suitable f olQt he on-denand ype b

principle is such that at | east one driving srgnal |s ap

el ectrothermal transducer g;sposeiwon a IéqU|d (b retai ning sheet or

| i qui d passage, the driyvind si " bei ng ¥enough prOVI e such a quick
tenperature rise beyond a depafture frfom nuclfation poiling]Jpoint, by which
the thermal energy is prov@hedlnlghe 25 2l ecft r oRher pal Q ranfsducer to
produce filmboiling on the he&tiqg pqgrtign tge recordli ng head, whereby

a bubble can be formed |in the liquid (i nk) c rre§ponginq
|

o 0
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-124- to each of the driving signals. By the production, devel opnent and
contraction of the bubble, the liquid (ink) is ejected through an ejection
outlet to produce at |east one 5 droplet. The driving signal is

preferably in the formof a pulse, because the devel opnment and contraction
.0f the bubble can be effected instantaneously, and therefore, th L gpLH

(ink) is ejected wth quick response. The driving signal in the formof the:
pulse 10 is preferably such as disclosed in U S Patents NiSsheéaOSked :hq@
and 4, 345,262. In addition, the tenperature increasing #ate’}| '. A Y ) O
surface is preferably such as disclosed in U S. Patent émmﬁg '
structure of the recording head may be as 15 shown in U&S. Pat S.. . -
4,558, 333 and 4, 459, 600 wherein the heating portion is disposed at a bent’
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portion, as well as the structure of the conbination of the ejection
outlet, liquid passage and the el ectrothermal transducer as disclosed in
t he above- 20 nentioned patents. |In addition, the present invention is

applicable to the structure disclosed in Japanese Lai d- OQpen-Patent
_Application No. 123670/ 1984 wherein a common slit is used as.the ejection
outlet for plural electrothermal transducers, and to the str an&BheetHEsBeenReﬂlaced

di scl osed in Japanese Lai d- Open Patent . 138461/
gl energy i

an opening for absorbing pressure wave o
corresponding to = -125- the ejecting po | s because the.pr
invention is effective to performthe recording opertSlﬁlvmth certainty

and at high efficiency irrespecti t he_typeo he Nadordl ng. head. 5
The present invention is effectiv CHARACTER?
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applicable to a so-called full-line type recording head having a | ength
corresponding to the maxi mumrecording width. Such a recordi ng head nmay
conprise a single recording head and plural recording head 10 conbined to

. cover the maximumw dth. In addition, the present invention is applicable
,to a serial type recording head wherein the recording head is fixed on the
main assenbly, to a replaceable chip type recordlng head whi ch

connected electrically with the main appara an be supplied with the

ink when it is mounted in the nain a cartrmggle&meseen elaced
recording head having an integral inR-ee € provis
recovery neans and/or 20 the auxiliary neans for the relim %mm&gm“ l
are preferable, because they can further stghilize$S leffec

present invention. As for such ERES tbere ar &~apppngy neans for the

recordi ng head, cleaning neap <, PM¥Sing &  neans, 25
prelimnary heating P2 Which nay be TG
\\
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el ectrot hermal transducer, an additional heating el enent or -a conbi nation

t hereof. Al so, neans for -126- effecting prelinminary ejection {ret—for—

the recording operation) can stabilize the recording operation. As re ards1 od
the variation of the recording head nountable, it may be a sithigbleet Has een Re ac
corresponding to a 5 single color ink, or may be pl ural c"rre ‘m
the plurality of ink materials hay different recordi %olo

The present invention is effective I39§ppl icable to arb at us- havi ng “at ﬁ',,"- :
| east one of a nonochromatic node inly with bl ack, mul ti-col or rmode 4

wth different col | - g the
m xture of the colors, which may be an integrally formed recordiftng unit or
a conbi nati on of plurpd=recordrrg-heatds. —Furtherrore- -t 1-the-+6f egoi ng
enbodi nent, the |
|
| 3 3 :
| : i i
I o |
' v 1 t
I H
| 3
! %
| o
1>
l |
| M BK P
!
l :
: : /4I02
| %
| e
l ' i
T C : ;
| ' : ;
! 1 '
: : 1.
1
|
! -
/—‘}\———' Q
Y M C. Bk Pi1 P2
o o o o o -]
o o o o o o
o o] o o ) °
I ! | | 1 !
I I | ! ' !
! ! ! ! I I
| | I 1 1 i
L]
1 1
ololo|o|oloe FI1G. 47
o o o o o o
o o o o o o




15 ink has been liquid. It may be, however, an ink material which is
solidified belowthe roomtenperature but liquefied at the room

tenperature. Since the ink is controlled within the tenperature not | ower
than [err] and not higher than [err] to stabilize 20 the viscosity of the
nk to provide the stabilized ejection in usual recordi ng—apparatus—of this
type, the ink may be such that it is liquid wthin the tenperature range 4
when the recording signal is applied. Further, the present .This ilag Be _lme”
applicable 25 to other types of ink. In one of them the tent \ ‘l‘ - “ :
due to the thermal energy is positively prevented by consum g Ll _
state -127- change of the ink fromthe solid state to the liquid state.
Another ink material is solidified when it is left, to prevent the ’
evaporation of the ink. In
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ei ther of the cases, upon the application of the 5 recording signal

produci ng thermal energy, the ink is liquefied, and the liquefied ink may

be ejected. Another ink material may start to be solidified at the tine

when it reaches the recording material. The present invention is

. applicable to such an ink 10 mate i}ébeas I's liquefied by The application
of the thermal energy. Su .‘f

solid material i lslmoug 1@

rial may be retai dgﬁgsﬁeemagaéedﬂe‘laced
recesses formed in a pgrou W \“
di sclosed in Ja 'B e 2t Application No. 56 47/MM\“‘\‘ _
Japanese Lali d-q%1 Pal G\ A at i orMNNQ, 71260/ 1985. The \shet aced to
the el ectrot hergEth r ff '
mat eri al s descr i

ective one for the ink

' @103%e ink jet recording
apparatus may be used R
processi ng appar at usREUEERa

' 8 ™ I TS Yste
0 DRQUTRS n an i nformation
conmbined with an i

o i ke
i nformati on sendi p#

83 a4 COpW appar at us
SN §l[¢g'chi ne havi ng
5108

5014(M)
5015(Y)
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and receiving functions. 25 Figure 15 is a block diagram of the
general structure of an information processing apparatu&s\uch as a word
processor, a personal conputer, a facsimle, -128- or a copyingtaechine

whi ch conprises a printing apparatus in accordance w th1hig, nels sent
invention. In the drawing, a reference nuneral 1801 de5| axcbd
section, which conprises a CPU 5 such as a mcroprocessor MF
ports, and controls the entire apparatus, outputting or

signals, data signals and the like, to or om various segtions of the
apparatus. A reference nugib% 1802 desig s a display section, which 10
di spl ays vari ous nenus, nf or mat i on, ge data read in through an

i mage reader, and the |ike, \)n its displayl$creen. A reference nuneral 1803
designates a
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transparent, pressure sensitive touch panel |ocated on the display panel
section 1802, the surface of which 15 can be touched with a finger or the
like to select the itens displayed in the display section 1802. The touch
panel may be of a coordinate based type. A reference nuneral 1804

desi gnates an FM (Frequency Mdul ati on) sound source section, which 20
stores nusical data produced by a nusic editor or the |ike—in—a—renrory

section 1810 or an external nmenory device 1812, as digital data and reads
themout of the menory or the like, nmodulating themin fregies
el ectrical signal fromthe FM sound source section 25 is c¢on

T

audi bl e sound through a speaker section 1805. A printer secti
output term nal of a word processor, a personal conputer, a -
facsimle, or a copying machine, in which a printing

( sTart )

$302 S304
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ONE PAGEJ ONE PAGE ONE PAGE I

END
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apparatus in accordance with the present invention is enployed. A reference
nunmeral 1807 designates an imge 5 reader section which photoelectronically
reads in the data of an original, and is disposed at a |location in an
~original circulating path. It reads various originals such as a facstHmte—-=
o original or a copy original. A reference nuneral 1808 designates. a 10+ -

transm ssi on-reception section of a facsimle (FAX), which:; 3 mﬂs'akd?
original data read in through the image regder section, or i ST _
arriving facsimle signal and decode it; ifai\other words,: itk ; 1fpn

to interface with externa§)@@nal sour cep
desi gnates a tel ephone sectivgn which has'v
ordi nary tel eph i i
ref erence numer

5 Areference nuneral 1809 .

i ous functions such as an

i i li ke. A
whi ch conpri ses an

| 1810 designates a nenory 20 section,

ROM and an RAM |and stores system programs, manager prograns, various
application
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progranms, fonts, dictionaries, text information or appl im

| oaded fromthe external nenory device 1812, video data, Tﬂ@gb on

A reference nuneral 1811 desi ghates a key board sectio _ e ﬁmd
. data, various commands, and the |ike. -130- A refer nc

- desi gnates an external menory device enploying a ropp- d

di sk, and the Iike as-recording nedium It stores text—data SIC or;“,
voi ce data, user's 5 application programs, and the like. Figure 16 is a

schematic external view of the infor lessi ng appar at us picted in
Figure 15. In the S‘r w ng, a referenc 1901 10 designateps a fl at
panel display copd liu P 5035
-ZZZQ—*—%
—-fz—0o
... —0
-Z—o0

4

5038 9023 503
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- ,“‘

cryst al of the IiKue. bt gdi spl? 4ys various menus, text data, and Im“mw!“l m“m
The surface of this di'splay 1901 constitutes a touch panel 1803

sensitive type or coordinate based type, which = S
touch, “on the location where the wanted sel ecti rﬁEELAOEMENEsaEcﬁ[punera
1902 de5|gnates a hand set to be used when the ppar at s aﬁggas a

t el ephone. A key board 1903 is renovably tbdBec é@ﬂeo th%.ﬂ@g senbly of
the apparatus, with a cord. It is used to 20 i npUT—vart ‘
others, and is provided with various function keys. A reference numner al
1905 de5|gnates an opening through which a flopgg disk is_inserted into the
ext ernal nemory dece M?P%F%#‘ﬁéf&@ma 1%‘31'Heswna?€§r81§heet 25

nounting table section for ting. an.origin to_be_read by the inage
reader section A FEFOLHP ﬁée?‘g qﬁpg(?‘n '%%??cﬁ%r@’éﬁa?(r 8#1 the rear of

the apparatus. ejection outlets in a direction substantially

perpendicular to the direction of the reciprocal

5 movement.

19. A print produced by the method as defined in

Claim 1.

10 20. A print produced by the apparatus as defined

in Claim 15.

21. An ink jet apparatus comprising:
an ink ejecting portion for ejecting ink to a
15" printing material;
a print quality improving liquid ejecting
portion for.ejecting print quality improving liquid to
a printing material;
means for selecting a printing mode out of a
20 plurality of printing modes having different °
application me,des, of the print guality improving liquid; and
driving means for driving said ink ejecting
portion and print quality improving liquid ejecting
portion in accordance with tﬁe mode selected by said

25 selecting means.

22. An apparatus according to Claim 21, wherein



-131: \When the facsim.le signal or the like is received, the mﬁM”ﬂW{l“""'“"l"
reflecting the signal is outputted as a print by an ink jet pri
Al f hough the aforementioned display section 5 1802 may be constit uted of a’
CRT, a flat panel such as a liquid crystal displaylf JEEA Uteu gf—h
dielectric liquid crystal is preferable. This is bdc ?@@ﬁéjggf
| atter makes it possible to reduce the sizeldédd weilg t of atfis.
When the af orenmentioned information processing app "Beis-functi-oni g as
a personal conmputer or a word processor, various data inpuited through the
key board section 211 are process by the control section 1801, and_are
outputted to the préter Ay apRANAHe RRCORERE | 10 | G13iM 3P ontReTraing
receiving facsimle, the facsimle data, which arg transpitted throu

o

conmuni cation | itHe &d ¥t IHaEEYE TRV ITE Bt SPURRESERcRi G 1%88 are

processed by theaterlal of low molecular component and high molecular

component, and the ink comprises anion pigment.

5
29. An apparatus according to Claim 23, wherein
said first ejecting portién and second ejecting
portion have thermal energy generating means.
10 30. An ink jet printing apparatus using an ink

jet ejecting portion for ejecting ink on a printing
material and a érint quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
15 comprising:
control means for controlling an amount of
ejected print qpality improving liguid in accordance
with an ambient condition, when the ink and the print
quality improving liguid are mixed or reacted on the printing
20 material. |

31. An apparatus according to Claim 30, wherein
the ambient condition includes a temperature, and
higher seeping property ink is used when the

25 temperature is high.

32. An apparatus according to Claim 30, wherein



20" control sect.ion 1801 according to a predeterni ned program ““illl"II"“I""I'II”III .
outputted, as the inmage data, to the printer section 1806. \WieR I't 1S n s =

functioning as a copying machi ne, an origi nal | sfread i oy-the i e
reader section 25 1807, and the data read in frO'nﬂﬁﬁﬁﬁﬁf?”ﬁméSHEE%

outputted, as the inmage data, to the printer secffion Aﬁ&ﬂ!‘& off t he
control section 1801. -132- Wen it isl4imcti prifd -as-a-t+-anshi-tff i ng

facsimle, the data read in froman original by the Image reader section
1807 are processed for transm ssion, by the control section 1801, according

d ' d then, ] d
2 oty SO R PO AL A IR BLe 4 LASILUESOTLER e
aforenentlone%mbgkgrg%gfggégéx§¥%ﬂrghcrease of the temperature.

-

33. An apparatus according to Claim 31, wherein
5 the higher seeping property ink has higher content of

surfactant.

34. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
10 material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to
be ejected to the printing material, the improvement
comprising:
control means for changing a kind of print

15 Qquality improving liquid in accordance with an ambient

condition, when the ink and the print guality improving _
diquid are mixed or reacted on:the printing material.

35. An apparatus according to Claim 34, wherein
20 the ambient condition includes an ambient humidity,
and the amounf;depreases with decrease of the

humidity.

36. An apparatus according to Claim 34, wherein
25 the ambient condition includes an ambient humidity,
and higher seeping property ink is used wheh the

humidity is low.



ot rared 1n Fiqure 17~ the Tnt sqrati o vhikes the. appar thu’sl.llllllllﬂlﬂlﬂ I ||||

portable. In the same drawi ng, the sections having th? f Uncti oh a%
those in Figure 16 are designated with corresponding V%h%b? ’15
When a printing apparatus in accordance wth the present §

enpl oyed in the nulti- functional informt4dn proceSS|ngm§p“.

descri bed above, a high quality print inmage can be praduced-ai _a RIGgHS

with a | ow noi se; nanely, the functions of 20 the aforenent!oned

i nformati on proc in aratus can be f rthe rove VWhjl e the
:nventioh hag be heg {%ﬁ?§£%9P§e§?ﬁ?ﬁé§P ?H@P§%¥ugfur3§eﬁﬁéﬁlosed

her ei n, S t, confined to the detail n thIS 5 application
S |ntended t& ggvecronsFU 5 FOGT ] Cat E?Soﬁésl%é% %%S’é%n%g ér;rfay COMs within the

purposes of t e, JNTREPUGRY Y 1RfFORE McdPfalOl! MYERGRLA M.

ambient condition.

38. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting
portion for ejecting print quality improving liquid to

10 be ejected to the printing material, the improvement
comprising:
| control means for changing a kind of print
quality improving liquid and for controlling an amount
of print gquality improving liquid in accbrdance with

15 an ambient condition, when the ink and the print guality

improving liquid are mixed or reacted on the printing material.

39. An apparatus according to Claim 38, wherein
the ambient condition includes an ambient temperature,
20 and the amount decreases with increase of the

temperature.

40. An apparatus according to Claim 38, wherein
the ambient condition includes an ambient humidity,
25 and the amount decreases with decrease of the

humidity.



-133- WHAT IS CLAINED IS 1. Anink jet printing nethod ugi i
€jecting portion for-ejecting ink on a printing materi al §MW|||“NM“|!||
gquality inmproving liquid ejecting 5 portion for ejecting prtnt® qbal 'ty®

i mproving liquid to be ejected to the printing nmate the i t
residing in that: an application node of the print Hﬁf%ﬁnﬂﬁ%ﬁ%g qui d
is different depending on a printing 10 #bde-in whi i h3i MOROWBG at ifon is
carried out. 2. A met hod according to Claim?2, wh ~saldapplTEat) on

node includes one or nore of an anount, property and nmanner of application,
of print quality 15 inproving liquid. 3. An ink jet printing method using
an ink jet ej @tindg Piiten IMpreying | kiaekk ba acEPrAeREs Wﬁgbr?al and a
print quality iqProvin liquid e'ectiqg ) )

kind of e printing matérial, when the ink and the

print quality improving liguid are mixed or reacted on the

printing material.

46. An apparatus according to Claim 45, wherein
said control means increases an amount of the print
quality improving liquid per unit area with decrease
of seeping property of the printing material.

10

47. An apparatus according -to Claim 45, wherein
said control means uses higher seeping property print
quality improving liquid when the seeping property of
the printing matérial is low.

15

48. An apparatus according to Claim 45, wherein
said control means uses different kinds.of print
quality improving liquid in accordance with the kind
of the printing material.

20

49, An iﬁk jet printing apparatus using an ink
jet ejecting portion for ejectihg ink on a printing
materiél and a print quality improving liquid ejecting
portion for ejecting print qﬁality improving liquid to

25 be ejected to the printing material, the improvement
comprising: '

control means for changing a kind of print



20 .pottion for.ejeeting print quality improving liquid toum m H“HL“ lMe
pfinting material, the |nprovenent residing in that: an a

quality inmproving liquid applied’is different dep on a printin
node*in which printing operation is carried out. ﬂ@é@@@wﬁggggﬁllg to

Claim 3, wherein the -134- anmount of tfg,%_prl nt qugfl | a&w r1|:)qui df
el N er o

per unit area of the printing material dectreéases
scans on the sanme recording area. 5 : An illalctet—priptiag-weldhod
using an ink jet ejecting portion for eJectlng ink on a prlnflng mat eri al

and a print qualdidky SRV | i &) 8514 o RYAEC Wi Bh &) RERANGEPT T Nt
quality inproving liquid to be ejected to the printing nmaterial, ,the

i mprovenent 1GHePHinind hd@drial, when the ink and the print.

..............................

guality improving liquid are mixed or reacted on the
printing material.

5 50. An apparatus according to Claim 49, wherein
said control means uses higher seeping property print
quality improving liquid when the seeping property of

the printing material is low.

10 51. An apparatus according to Claim 49, wherein
said control means uses different kinds of print
quality improving liquid in accordance with the kind

of the printing material.

15 52. An ink jet printing apparatus using an ink
jet ejecting portion for ejecting ink on a printing
material and a print quality improving liquid ejecting

v portion for ejecting print quality improving liquid to
be ejected to the prihting material, the improvement

20 comprising: -

cohtfpl means for changing a kind of print
quality improving liquid and for controlling an amount
of the print quality improving liquid, in accordance

with a kind of the printing material, when the ink and

25 the _print quality improving liquid are mixed or reacted on the
printing material.



™~

.geferent ki.nds of print .quality inproving liquids are prepared, and the

“kind of used the print quality-inproving liquid is different depending on a
printing node-in. which printing operation is carried 15 out. 6. A net hod -
.according to Claim5, wherein a kind of print quality inproving:liquid

- having a smaller surface tension is used for an area where number of 20

scans is large. 7. - An ink jet printing nethod [EsFA _ : jecting
portion for ejrecting ink-on a printing naterial |oREPLAGEMENT SHEETtY =
inproving liquid ejecting 25 portion fo[ ejectinfg prihg MAR! 108 | npr ovi ng
liquid to be ejected to the printing naterial, {|haterprovensnti..resfiding in
~that: ~an anmount of ‘the print quality inprovi -

different depending on whether a

o
.I ','
-
L
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- onnime
-
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prlntlng nmode is for color printing or nmonochromatic printing. 5 8. A
__nethod according to Claim7, wherein an anmount of print quallty i nprovi ng
i qui-d per unit area is Iarger for the nonochromatic node. 10 9. An
ink jet printing nmethod using an ink jet ej ecti PO : '
"on a.printing material and a print quality inp ov-
portion for ejecting print quality inproving
printing nmaterial, the inprovenent 15-#%5|d|ng
print quality inproving I|qU|d applied is dlffere' el I _
printing datumis for blaﬁ% k@r ‘or, not_ A nethod accordi ng
unt

to daim9, wherein the_ a f DGI1 %Ealva np g -liquid per unit
area is Iarger for the plack|colof. 11} Lnk jeg_ﬁ. g nethod u5|ng an
ink jet 25 ejectlngzﬁgLLLéb 10@ ejegtlngoln gn a prlntlng
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- 4naterial and a print quality inproving liquid ejecting portion for ejecting
“print quality inproving liquid to -1 3 6- be ejected to the printing
material, the inprovenent residing in that: deferent kinds of print quality
~inproving liquids are prepared, and the kin ed the print S quality
inmproving liquid is different depending on | '-w—vnde is for.
~color -printing or monochromatic printing. 1§.

11; wherein 10 wherein a kind of print quali haV|ng a
smal | er surface tension surface tension is ‘g5ed olor. 13.".
An ink jet printing nmethod using an ink jet 15 eject|ng e n for '

ejecting ink on a printing material amd~a print quality i mproving |iquid
ej ecting _ :
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5poFtion for ejecting print quality inproving liquid to be ejected to the
“printing materi-al, the inprovenent residing in that: 20 a
scanni ng operatlon for.the print quality inproving liquid and a scanni ng

operation for at |east one of black, -yel | ow, yan L ors, are
.|n&2 g&gﬁﬁ met hod

made different from each other. 25 14.
using an-ink jet ej ectlng portlon for ejectin thlé- rﬂ Aﬂfm& ng mat eri al
""" gortivon-f pr ej ecting.

.and a print quality inmproving liquid ejecting
_print quality inproving liquid to be ejected to the prlntlng material, the
i nprovenment residing in that: a recording head for the print quality 5 °
inmproving liquid is disposed between, un a direction of main scan, a

recording head for. black color and a - —

DETERMINE | -STEPII

'REC MODE
01 —  [uwsep-aol  [Use p-LaD |
USE P-LQD I | ~1 PASS I 2 PASS
STEPI2 - l STEPI3 ' STEPI4 |
INCREASE [ pecrease
P-LQD | P-Lab
N ' ' \ .
] STEPIS STEPI6
\ |
1 Rec STEPI7
' OPERATION
END

F1G. 5



+h for yel | ow, magent a and cyan colors; a scanning operation of the
“recording head for the black color and a scanni ng operation of the 10
recordi ng head for the yellow, magenta and cyan colors are nmade different
fromeach other; and different kinds of print quality inproving |iquid are
used for the- black color and for ‘the yel I ow, magent a- and cyan col ors,
respectively. 15 15. An apparatus for a nethod [fs=¢ d in Clalm 1,
wherein said nethod uses thermal energy for ejec |REP MENG &) pri nt

quality inproving liquid. 20 16.° An apparatus A C ii§§5115,
‘wherein scanni ng operation is reciprocal. A corging to
Claim 16, wherein 25 said print quality. gnprOV|no e [E¢Ti'ng- gorti on

and said ink ejectlng portions are arraﬁged in a direction of
movenent . _ .

Y
|
Y s
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B
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.éléé 18. An apparatus according to Caim 17, wherein a recording head
“is used which has an array of .ejection outlets in a direction substantially
perpendi cul ar to the direction of the. reC|proc Rﬁpﬂgéenﬂni' 9 A print

‘produced by the nethod as defined.in Caiml. Bt produced
by the apparatus as defined in Cla|n115 21. rat gs
conprising: an ink ejecting portion foa—ejectl 1k to ‘ard5- pri-n ing -
“material; a prlnt quality inproving liquid:ejecting portTon for ejecting
print quallty inmproving liquid to a prlntlng naterlal means for sel ecting

a prlntlng nmode out {or—a .
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T20: plurality of printing nodes having different application nodes of the
‘.prlnt quality inproving liquid; and driving neans for driving said ink
‘ejecting portion and print quality inproving liquid ejecting portion in

accordance with the node sel ected by said 25 selectlng means. 22. An
appar atus according to Claim 21, wherein -138 al d ink ejectlng portion-
i ncl udes thermal energy generating nenbers for st-qml _ energy -

. for ejecting the ink. 5 23, An ink jet apy a first

ej ecting portion for ejecting ink to a printi

p—

portion for ejecting print quality inproving | e L0 a pPYRLI NG material;
~and 10 control neans for sel%ptlvely dr|V|Ea-§5TTf-—J

( START ) -
. ] .\ o
DETERMINE |-STEPZ2I

REC MODE |
or | USE P-LQD | USE P-LQD
ng P-LQD 1 PASS | 2 PaASS

N N . ' \ .
STEP22 | sTEP23 STEP 24
p=pP1 | P =P2
ha 3
STEP25' ~ STEP 26
"REC_ J/STEPZ'?
OPERATION
END

FIG. 9



.second ejecting portion. 24,
said contro

printing material. 20 . 26.

i nk. 27.

“inmproving liquid conprises a cation material
and the-in
An- apparatus according to Claim 23, -

hi gh nol ecul ar conponent,

| i qui-d conprises a cation

_ An appa
the print quality inproving liquid has.a-smaller

15 25. - An app

aratus accor

An appar at us according to Claim23, wherein
means i s manual |y operable.
Cl ai.m 23, wherei.n said control neans is responsiv

ding to

raat us acco eer

t ha

ﬁf'.laié m

An apparatus according to Caim23, whirgste:.25..1.he..pri.nk

fivher ei n '

n the
jual ity

of |

nt and

Mo CoUT O - S OTTr oo

STEP3I

v ¢
C esSyani on dye. - 140-
4e2gﬂﬁ#?h--prrnt qual ity inproving

28.

MONOCHROME -
: — ?TEP33
EJECTION | TEJECTION _
OF p-LaD |/STEP32 OF P-LQD
PER UNIT - PER UNIT
PIXEL=30pl PIXEL=20p!
- .
REC '
OPERATION -STEP 34
( Enp )
. STEPA4I
BK DATA ELSE DATA
— | /STEP43
e
OF P-L i
BEr UNIT JSTEP42 | PER UNIT
PIXEL=30pI - PIXEL=20p!
e .
P- . -
" FOR BK STEP44 FOR YMC
gy Q .
T STEP 45
ONE Y
O REC | ~STEP46
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~smterial of |ow nolecular conponent and hi gh nol ecul ar conponent, and the
" ink conprises anion pignment. 5 29. An apparatus according to Caim 23,
wherein said first ejecting portion and second ejecting portion-have

t hermal energy generating neans. 10 = 30. An ink jet. printing apparatus
using an ink jet ejecting portion for ejecting ink-on.a printing ng

‘and a print quality inproving liquid ejecting prﬁEﬁDAé@Meﬁi'%ﬁreﬁg print

quality inproving liquidto be ejected t,othe'p |nt|ng mklm e
. I nprovement 15 -conprising: control means . for comt gﬁ ___________________ flof

ejected print quality inmproving liquid.in accor das ._;,..._=__- R—appLent
- condi tion, when the ink and the print quality- inproving. - liquid are mxed
or react ed on the printing 20 material. 31. An apparatus according to

A ai m 30, wherein the anbient co Logl udes a tenperature, and higher.
seepi ng property ink is used whén thEART ) S . _

STEP 51
ELSE DATA

BK DATA

_STEPS53
RGB

STEP52

. __STEP54 - _STEP55
£ s | s . fad
EJECTION 1 EJECTION EJECTION
OF P- LQD 8}E P-LQD gERP-LQD
P
_ F’E(EL 30p| _F’IXEL’ZOpl PIXEL=30p!
fSTEPSS ll(STEP57 l‘éfTEPSB
DUCE PRODUCE
PRODUSE | S?SATA | P-DATA FOR
- - FOR YMC . 2RY C
FOR BK 1RY CORLOR. (RGB)
T
ONE SCAN | STEP59
'REC |

==
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25 tenperature is high. 32.
" -141- the anbierit condition includes a tenperature,

decreases with increase of the tenperature. 33. A
Claim 31, wherein 5 the higher seeping property ink
An ink jet .printing apparatus usif
portion for ejecting ink on a printing 10 material

improving liquid ejecting porti¥n fdM ej eCti ndpri BK
liquid to be ejected to the ¢

surfactant.

34.

control neans for changing a

accordance with an anbi ent ca

“i nprovi ng

An apparatus according to C aim 30, wher ei n

and the anDunt
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el ihuid are mxed or reacted on the printing nmaterial.

35.

An appar at us

“ according to Caim 34, wherein 20 the anmbient condition includes an anbient

humi dity, -and the anount decreases wi th decrease. of. the hum dity. 36.
apparatus according to Caim 34, wherein 25 the af '
an anbi ent humidity, and hi gher seeping property

el

hum dity is low - -142- 37. An appar at us .accofidi ng

said control neans uses different kinds of print

in accordance with the ambient condi tiqp. 5 38.
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material and a print quality inmproving I'iquid ejecting portion for ejecting
“print quality inproving liquid to 10 be ejected to the printing material,
the inprovement conprising: control neans for changing a kind of print

quality i-mproving liquid and for controlling ara F—ef=—prtnt—gyal ity

improving liquid in accordance with 15 an anbi ¢hREPbAGEMENM SHEEFN [t he i nk
~and the print. quality inproving liquid mixedf or reacted on the}printing

material .- 39. An apparatus according tp O ai g 38t gepm e..ajrbi ent

condi tion includes an ambi ent tenperature, 20 an : gereases Wth - -
‘increase of the tenperature. 40. An apparatus according to.C ai m38,

wher ei n the anbi ent condition includes an ambient humidity, 25 and the

amount - decreases with decrease of the humdity.

FIG. |16



_.r123- 41. An appar atus. according to Cl aim 38, wherein the anbient
" condition includes.a tenperature, and higher seeping property ink.s used
when the tenperature is high. 5 42. An appar afes=ascording to C ai m 38,

wherei n the anbi ent condition includes an anbi JREwuanM%w .“]gher
seeping property ink is used when the humdity]|s ow 10 dppar at us

- according to Claim38, wherein said control nej e At ¥i nds of
print quality inproving liquid in accordance wiFi~tfe—aibi st congition. 15

44, An apparatus according to Caim4f wherein said control neans uses

‘di-fferent kinds of print quality inproving liquid in accordance with the

anbi ent .condi tion..

FIG. I7




20 45. An ink jet printing apparatus using an ink jet ejecting portion
"~ for ejecting ink on a printing material and a print quality inproving _
liquid ejecting portion for ejecting print quality inproving liquid to 25
be ejected to the printing material, -the inprovenent conprising: control.
means for controlliing an anmount of = -144- prr=go owl ng |iquid
_in accordance with a kind of the printipg mat JrRE’LILWT FhK|| and -t he
~print quality inproving |iquid are mrxed or ||react A t primting
~material. 5 46. An appar at us according to O@‘the45-,----.v\her-e-'r-n-"sa' d control
means i ncreases an anount of the print quality=raprovrng I1quid per unit

~area with decrease {%
- 3l101 N




~of seeping property of the printing material. 10 47. An appar at us
“according to daim45, wherein said control means uses hi gher seeping .
property .print quality inproving liquid when the seeping property of the
printing material “is |ow. 15 48. An appar atus .according to Cai m45, .
wherein said control neans uses ‘different kinds of [fprr=gaatity—inprovi ng
liquid in accordance with the kind of the printing n'&E%erQ'ﬂMEb'L’ﬂSHEET AN
ink jet printing apparatus using an ink jet ejecti %ﬁpo-rtji'a forsejeqting
ink on a printing nmaterial and a print guality inp fﬁg:?-l.l.'.&uj]%.i.ﬁ.ct ng
portion for ejecting print quality inproving |iqui @ to 25 b5e~efectee=to the
printing naterial, the inmprovenent conprising: control nmeans for changing a
~kind of print : _ ' ' ' _




Jquality inproving quuid I n accordance with a kind of the printing
- material, when the ink and the print quality inproving liquid are m xed or
reacted on the printing material. 5~ 50. An gpparatus according to

- 'Cl.aim 49, wherein said control neans uses higher seﬁgﬁpﬁcgﬁgﬂggn@éywnt
quality inproving liquid when the seeping propertyjof t} iRy NHteria

is low 10 51. An apparatus according to O & _
control neans uses different kinds of print qualit REOVERY -dliin
accordance with the kind of the printing material. 15 52. An- i nk jet

printing apparatus using an-ink jet ejasting porti-on for ejecting ink on a

printing material and a print-quality inproving liquid ejecting portion for

ejecting print quality inproving liquid to be ejected to the printing
material, the inprovenent 20 conprising: : :

" FI1G. 20



. control neans for changing a kind of print quality inproving liquid and for
- controlling an amount of. the print quality inproving, Fiquid, in accordance
with a kind of the printing material, \A@entheinkﬁo .' —pF

»]

~inmproving liquid are mxed-or reacted_op the prinfiHg
53. An apparatus according to Cl aim52, wherein gajd cogt
increases an anount ‘of the print quality i 8@2Vangl{%fi-d--

@m terl. -
> pEDI

with decrease of seeping property of the prijnt

apparat us according to O ai m 5280l2b-eisSSaRg

seeping property print quality inprovifRgd

- of the printing material is |qw, e
brinting HozeL|p

803BK—




55, An_apparatus according to Caim52, wherein said control neans uses
different kinds of print quality inproving liquid in accordance with the
~kind of the printing naterial. 15 56. An ink jet printing apparatus . using
an ink jet -ejecting portion for ejecting ink on a printing nmaterial and a
print quality inproving liquid ejecting portion for=ereetag—prrat—gagl ity
inproving liquid to 20 be ejected to the printing NpREPLACEMENE SHﬁﬁTogement o

conprising: control neans for ejectingighe print qyplity i3r’rp{A Vi i quid
to such an area on the printing material as is detd[ meted..coLi.eS80nadi fig to
ej ection of 25 the ink of a predeterm ned col or outt-sf=a=praFar+t5-or col or -
i nks. -147- ' D ' ' : : '




7. An apparatus according to Caim56, wherein the predeterm ned col or
is selectable. ‘58:  An apparatus according to C aimb56, wherein S the
predeterm ned color is black. 59. An ilnk jet printing apparatus usi ng an
ink jet ejecting portion for e ect | ng i nk on a pring
print quality inmproving li quid ej ecting 10 porti-on f oEEB}I@EMBgTBHEET
qual ity inproving liquid to be ejected to the printilng mai ﬁ

i mprovenent conprising: control means for ejecting Héat@rlnth@ha Yo
inproving liquid to such an area on thegprinting 15 5

det ermi ned corresponding to-a sel ected datumfor ejection of the |nk 60.
~ An apparatus according to Claim59, wherein the selected datumis the one

for a character. 20 61: An apparatus according to daim 59, wherein the '
sel ect ed datum can be changed 62. An ink jet printing apparatus using an
i nk C - ' .

2013c¢




25 jet ejecting portion for ejecting ink on a printing material and a print
- quality inproving liquid ejecting portion for ejecting print quality

improving liquid to -148- be ejected to the pri et
i mprovenent conprising: control neans-for ejecting t.mtmp ENUSHEET i
~inmproving liquid to such an area on the_printing 5fjmateri & 196
determ ned corresponding to a sel ect ed tum f or e||eldteon..of..t.he..ink Pnd
corresponding to ejection of the ink of a predeterm _ ottt —or—a -
plurality of inks. 10 - 63. An apparatus accop@)|Fgrto Caim62, wherein
the predeterm ned color is | e selecteg datumis the one for '
character. 64. . An apparat t o 80hlen p2._wherein 15 the
predeterm ned color is a on 1 .

. R 4-320]|
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.Jregenta and cyan, and the ink of other than th redetermned color is a.

back ink having durability against the ink. 2 o= appar at us
‘according to Claim®62, wherein the predeterm bl e. 66.

An apparatus according to C ai'm62, whenein t 1 E%I_i '
changeabl e. 25 67. ° An apparatus accortcing t ﬁ _ Y.\ I nffsaid print
quality inproving liquid ejecting portion ~ -149- ha$ | get rforechani cal
~transducer for ejecting the ink and B20%rint quality inproving liquid. 68.
An apparatus according to Caim 30, erein 5 said print quality inproving

~liquid ejecting portion has an efgptgot hermal transducer for ejecting the .
ink and the print quality irr'pro '

' 2033

" FIG. 28



69. An appar at us acéording to Caim30, wherein 10 said print quality

.inmproving liquid ejecting portion has a conbination of a el ectrothernal

transducer and an el ectronechani cal transducer Qr__ejecting the i nk and the

print quality inproving liquid. 15- 70. A AERTL . stgiRg to
d aim 30, wherein said print quality inproving EMENTISHEETA |l OW
nol ecul ar cation material and a high nol ecul ar cgﬁggn A , d said
i nk conprises anion dye. 20 71. An appar & [ Il ai m 30,

wherein said print quality inproving | ;2UId conprlses a 5 ee
cation material and a hi gh nol ecul ar - n material, and the ink conprises
ani on conpound and pignent. 25 72. - An apparatus accordlng to Cla|n130
wherein said print quality inproving |iquid eJectlng portion o

FI1G. 29



+150- has a thermal energy converter to eject the liquid, and said ink
ejecting portion has a thernmal energy converter to eject the ink. 5 - 73.
An apparatus according to Caim73, wherein sg-a—epectt ns are

reci procable. 74. ° An apparatus according tqg @F_mmﬁmmgm said print
quality'inproving liquid ejecting portion 10 Jand s g M éﬂﬁthtlng portlons
are arranged in a direction of the reciprocat Qmu;?g A at us
according. to C aim 74, wherein said sai g3 ej eclt

rg—portior an afray. of
ej-ection 15 outlets in a direction substantlally perpendlcular to the

direction of the reciprocation, respectively. 76. A print produced using
~said apparatus as defi ned (ol 030 Qe jet recording nethod
for recording on a printiphg materjal using a qhuralit of color inks and a
print quality inproving |{quid. fgy] u Uee; S
- N S
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.or causing insoluble coloring material of the inks, 25 the inprovenent
» residing in that: printing operation is capable in at |least two of a first
nmode wherein the print quality-inproving -151- liquid is ejected for an
entire printing area of the printing material, a gecoRe-HDC erein the
print quality inproving liquid is ejected mainly { )

different inks on the printing 5 material, and a , I he
print quality inproving liquid is not ejected; .ang [Be=d _ﬁﬂﬁh ctabl e
during printing. 78. A et hod accordﬁ&g to d ai mrr—wheretn-said 0
boundary i s between a black col or ink and ‘a non-black color ink. 79. “An

ink jet recording method for recording on a printing material using
chromatic ink containing ' - : ' _

. Fl16. 31



15 coloring material and substamtially hypochroni# SHSISHERTIAP BERN flual ity
" inproving |iquig;cQn %ﬁqén a conponent effectiveilto coBEBLACEDOr caysing
i nsol uble a conp - PER by niﬁgng or regets F i t he
i npr ovenent resiﬁﬂﬂ ﬂ 0 {27 at | edsRERLACEMENT §HEERTedt i ng
portion for ejec - , "a print quality i rrproy‘ agMAgml ej gcti ng
portion for ejecting liquid containing al | east tih®ajer:.Ft.\ “y-=«i Iprovi ng
| iquid, are used; during one sco 7 NN o at . a i on o
prior to the black ink ejecting por 5 TSN eject the print quality
i nproving liquid. -152-- 80. An ing d

a printing material using a plurg
i mproving liquid for coagul at A

- the inks, _
{a)
40I5(P)"
4014(BK)
4013(C
~4011(Y)
| Y M C Bk P
- a SCA
‘ EJECTION L © o o o |- 0O -
COUTLET [ 8 | o | o |5 |o |
- AR
(b) B BT I A
oS358 |38 402
(o) O_ (o] (o] ,Ol
| 4034 4032
| 4035 { -/
(@ ) T

R .
4023 }4036 > 4102
4033 4030
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5 the i nprovenent ‘resi di-ng—mthat: printing O e =08 LSpC A € i n at
| east two of a first node. V\/nerel ”]fel?{{!lm quITMBSHBErrO{A&lEENCEl dis
ejected for an entire pr e prifiting meRiead®d, a gecond node
wherein the print 10 qua I|qU|d|s = '
boundary between di fferen printing REPLACEM&NMS&!EHH +d nmode
“wherein the print quality |rrprOV|ng I|qU|d i s not eJec 3dMAR% the first
and second nodes, an anmpbunt of 15 ink ejection p ' Datgizt...area area of .
t he printing materlal where the print qﬁ-ltyl < 'helnk
~are superinposed, is larger than an anmount of ink e€j ectlon per unit area
for an area of the printing material where they are not superinposed. 20

81. A nethod accarding to O aim 80 wherein said boundary iS between a
- black color ink arld a nor- bl agE1q0bw mkRE._aj 8L ACKn ink jet
- recording method flor recqrding g s
| (a)
(b) Y
(c) | ' ' _ : M
d) | - B
(e) | R Bk
(f) - P

FIG. 33



a’printing material using chromatic ink contaihning coloring material and

- substantially hypochromic or =~ -153- byaline print quality inproving
| i qui d containing a conponent effective to.coagulate or causing insoluble a
conponent of the ink by mxing or reacting with thé=Tn T THNt
residing in that: 5 at least a black ink FE‘E’MWQMEH?%'%%‘?f r
‘ejecting black ink, a print quality inproving |iqui {1e&tM[m;Mt i onlilf or
ej ecting liquid containing at |east the,print quaI|~ ﬁHrOVL4g Figui g,
chromatic ink ejecting portion for ejeeting yel | ow, magenta 10 and/or cyan
i nks, are used; the print quality inproving li-quid ejecting portion is

_ dlsposed at an end in a main scan dlrectlon ‘in a printing node wherein the
print quality ' '

( START )
READ PRINT DATA | ~SI0Ol
IN RECEIVING BFR

\

| 02
SENSE INSIDE TEMP /S'

CONVERT PRINT DATA | ~S!103
TO Y, M, G, BK

PRODUCE P-DATA FROM | _s104
Y, M,C, BK DATA & S
TEMP DATA _

PRINT Y, M, C, BK, 1L-s105
P-DATA BY RES. HEAD,S |

=
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215 inproving liquid is mainly ejected for a boundary between the bl ack ink
> and a non-black ink, first color, second color, third color and fourth
color inks are sequentially ejected; for eJectlon of the prlnt quality
inmproving 20 liquid, an ejecting portion di sposed gt ei-ect-ing
portion for printing the second color -ink. 83. ' HEPUN@EMENPBQEE@ .

Cl aim 82, wherei.n the flrst color-ink isga yellow, ga or cyan i¥
25 the second color ink is the black i mk—84. . A nBﬁtbg.G aﬁéﬂrmg t

82, wherein.the -154- first color ink'is a bla _ )
~color ink is yellow, magentaFr cyan ink. 85. A net hod accord| ng to Caim
7

77, wherein said 5 ejecting p

rtion has an el ectrot hermal transducer. 86.
A net hod according to daim7[, wherein sai d :
. , al
(usec)
S oL
1 =
O 1 : i 1 Sy
0 5 40

- TEMP (°C)
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&..

PRINT Y, M, C, BK | ~s205
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C END )
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ejecting portion has an el ectronechani cal transducer. 10 87. A nmet hod -
according to Claim77, wherein said print quality |nprOV|ng l'iquid contains
hi gh nol ecul ar and | ow ol ecul ar cation material s
ani on dye. 15 88. A nmet hod according to d ai REPLADEMENTSISEET | print -
qual ity |nprOV|ng | i qui d contains hi gh’ mol ecul ar @nd |b® MﬂR jar gation
materials, and the ink contains anion dyg, or conjalais: 000 eridl and
pi gnment. 20 89. An ink jet. recording apparatus T
~printing material using a plurality of color inks and a print. qual ity
improving liquid for coagyl ating or causing i nsol ubl e coloring material of
the inks, 25 the inprovengnt residing in that: printing operationis
capable in at least two Bff-a first node wherein the print quality inproving

tak—eantai NS

4

Tw 3
(usec)

~ TEMP (°C)

"FIG. 37
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«155- liquid is ejected for an entire printing area of the printing

materi al, a second node wherein the print quality |nprOV|ng I|qU|d S
ejected mainly on a boundary between different inks of
- material, and a third node wherein the pgint quality rﬁhﬂw\cw
.not ej ect ed; and there is provided nearts—for sw.tchi
printing. 10 90. An appar at-us acco(r)gi ng to O aifjf8®, . :
boundary is between a bl ack color ink ana<a nan- bl ack=ev i An
ink jet recording apparatus for recording 15 on a printing rraterlal usi ng

chromatic ink containing col oring teri ah[ and s tanti pl |y hypochrom c or
byal I ne pI’I nt qual [ ty [ npr OVl ng i id coftaini ng conponen effective to
- coagul ate or causing ingol ubl eJa con'powent of thE‘ol nk byomx ng or reacting
with the 20 ink, the inprov@ment r8sid ngdn hatg - "o i
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at least a black ink ejecting portion.for ejecting black ink, a print
quality inmproving liquid ej ecting portion for ejecting I|qU|d cont ai ni ng at
| east. the print quality inproving |iquid, are 25 provided; during one scan,

t t t t to th
an ejecting portion at a position prior to the ﬁ%ﬁbk$F§hgas

is - -156- used.to eject the print quality inp
jet recording apparatus for recording on a print B
plurality of color inks 5 and a print gyplity i “Tiguid-for

coagul ating or cau5|ng i nsol ubl e colori-ng—materials of the Tnks;The

i nprovement residing in that: printing. operation is capable in at |east two
of-a first node wherein the print quality inproving 10 I|qU|d iI's ejected
for an entire prlntlng area of the
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printing material, a second node wherein the print quality inproving liquid

is ejected mainly on a boundary between different i nks_on. the printing
material, and a third node wherei.n the print quali : 1 FTali d i s
not ejected; and control nmeans for opersting such j Efamd
.second nodes, an anmount of ink ejectiofr—per unit atle O ar . he
printing material where the print quality inprovin figand- e are

20 superinposed, is larger than an anou
an area of the printing material where
apparatus according to Caim92 , wherein
bl ack col or ink and a non- black col or ink.
-recording method for recording oNyeg

ction per unit area for
superinposed. 93..  An

gggéqy I's between a
An ink jet
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a printing material using chromatic ink containing coloring materi al “and
substantlally hypochromi c or byaline print qual roving liquid
.containing a5 conponent effective to coagul ate - ﬁoépt‘e a
-conponent of the ink by mxing or reactihfig wthiit I K, I ipr dlvement
residing in that: at |east a black i nk—efecting|lport 6“”* ]ECtIHg bl ack
ink, a print quality inproving liquid 10 ej ecti %%rr|dh ot erBdiing
I|qU|d containing at |east the print : ~\Ng |1 quid, chromati ¢
ink ejecting portion for ej ecting ye |OMI smgamta anp/ or cyan inks, are
used; the print quality inproving |i qw=e portion is disposed at
an end inanmin scan direction; in a prlntl mherein the print

' ry between the bl ack -
i nk and a non- black i nk, flrst 20\qg§or - sQ| orNOt hi rd col or and '

_fourth color inks are sequent 3
S|42 :
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for ejection of the print quality inproving liquid, an ejecting portion
. di sposed prior to-the ejecting portion for- print ég_ﬁ - ST r ink.
25 95. An appar atus according to d ai n3,94 wh T ﬂ@MFNTﬁHEEGI rink is

a yellow, magenta or cyan ink,  -158--and the sgcon 3cmpr k ig the
bl ack ink. 96. An apparat'us according to d ai ﬁ,,_;mherm ‘n-~t-he.f ) r st
color.ink is a black ink, an the sgﬁ 5 color ink Is. et‘cvv- nta or
cyan ink. 97. An appar atus accor to Clai m 89, rleijn sai d ej ecting
portlon has an el ectrothernal transducer. 10 98. - An- apparatus according
to C a| m 89, V\/nersrn Sara- e ecting portlon has an el ect ronmechani cal
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transducer. 15 99. An apparatus according to Caim89, wherein said
print quality inmproving liquid contains high nol ecul ar and | ow nol ecul ar
cation materials, and the ink contains anion dye. 100 An

apparatus according to C aim 89, _wher ein _sal d pr E#E&QE%I viing -

l'i quid contains high nolecular and | ow nol ecul ar and the
i nk contains anion dye, or contains anion nmateri aID %n ) 2511101.
An‘ink jet apparatus conprising: a first _ejecting—porfidn. - f—or——%—.-_e-_s_-l i ng ink

to -159- a printing material; a secoﬁa_ejectlng portlon for ejecting
prlnt quallty | mprovi ng |IC]UId to a prlntlng materlal
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setting nmeans for an operational node of said 5 second ejecting portion in
- accordance with an image datum and driving nmeans for_drivi s econd

“ejecting portion in accordance with an owsput of |8 EdEN® smeErsyt 10 .
102. An ink jet apparatus conprising: "5’% rst dj ggﬁ"%@ém% fo _
' :k%@g gi) h@ﬁ.ox.. fj ecting .

-ejecting ink to a printing material; % second ej gty ng ‘portio
print 15 quality inprovi u' @EQ a printing

for an operation$l

an condi tion dur #18%
second 20 ejecBl@Ppo
means. 103. A netho
7, 9, 11, 13, $)

. L_Uii_-;ﬁ'f;l_-;agﬁ.:;—::ﬁ:et-t—-a-' Heans
cond ej ecting portion in accordance with
eravyion;

cce w th an output of said setting
aglcor TRy

g to any one of clainms 1, 3, 5,
5103 | -

5014(M)
5015(Y)

 FI1G. 50

and driving neans for driving said -



38, 45, 49, 52, 56, 59, 62, 101 and 102, wherein said 25 print quality

| mprovi ng I|qU|d contai ns a conponent for coagulatlng or causing insoluble
colorlng material of the ink.
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INK JET PRINTING METHOD AND APPARATUS

ABSTRACT OF THE DISCLOSURE -

An ink jet printing method using an ink jet
ejecting poftion for ejecting ink on a printing
material and a print quality improving liquid ejecting

portion for ejecting print quality iméroving liquid to

‘be ejecfed to the printing material, the improvement

residing in that an applicatibn mode of the print

' quality improving liquid is different depending on a

printing mode in which printing operation is carried

out.

Figure 5
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a printing material; |
a second ejecting'pértion for ejecting print
quality improving liquid to a printing ﬁatérial:
setting means'for an éﬁerational mode of said
second ejecting portion in accordance with an image
datum; and | |
driving means for driving said second
ejecting portion in accordahce with an output of said

setting means.

102. An ink jet apparatus comprising:

a first ejectzng portlon for ejecting ink to
a printlng material;

a second ejecting portion for ejecting print
quality improving{liquid'to a printing material; |

setting means for an operational mode of said
second ejecting portion in accordance with an
condition during priﬁting operation; and

driving means for driving said second
ejecting portlon in accordance with an output of said

setting means.
- 103. A-méthcd or apparatus according to ény one
of claims 1, 3, 5, 7, 9, 11, 13, 14, 21, 23, 30, 34,
38, 45, 49, 52, 56, 59, 62, 101 and 102, wherein said
print quality improving liquid contains a component

for coagulating or causing insoluble coloring materlal
of the ink.




