2148194 Process and Apparatus for Recording by Ink BACKGROUND OF THE
INVENTION 5 Filed of the Invention This invention relates to a process for
a{eeordlng an image on a light-transmtting recording material by an ink,
and particularly to a process for recording by an ink, which can produce
clear projection image 10 wth a suf i ci ent I mage den5|ty when 3
recorded on the light-transmtting recording material is projected by.
| i ght. The present invention also relates to an apparatus for recording,
whi ch can forma good image not only on 15 a reflective recording'naterial
but also on a light- transmtting recording material serving as an origi nal
for a filmstrip or an ?ﬁ%%da%?ofBB?B?tPEHﬁ?r E€§€FﬁpﬂgogYankhe Prior
Art Among processes for recording by an ink so far 20 proposed, an ink j.et
recording process as -a non-inpact process can perform high speed printing

and nultl-CO|CwsgﬁkéﬁdﬁWbeﬁFbé@SfNQEﬁ@ B&IOH of noi se, because the process

can performre plets of a recording solution

“according t® VariQus detidstdWdn &bon i Ni ectl ng the recording solution, such
as an el ectrostarttc attractiommettod based on hi gh potenti al appllcatlon

a net hod for InDaCtlngTﬂ%ﬁ“ﬁhﬁéﬂtﬂb@r§é199§sOto a prgcess for recording

an 1mage on a light transmitting recording material
by.an_ink, and particularly to a process for recording
by an ink, which can produce a clear projection image
o/ 10 w1th a suff1c1ent image density when the 1mage recorded
on the light- transmitting recording material is pro;ected
by light.
| The present invention also.relates to an apparatus
for recording, which can form a good image not only on
15 3 reflective recording material but also on a llght—- |

transmitting recording material servzng as an original

_for a film strip or an overhead projector.(OHP).

DesCription of the Prior Art

- | . Among processes for.recording by an ink so far

20 proposed, an ink jet recording process as a‘non-impact.
process can perform high speed printing-and'muiti-color-
printing ﬁith less generation of noise, because the process
can perform recording while genera+1ng droplets of a
recording solution accordlng to various methods for

25 _1n3ect1ng the recording solution, such as an electrostatic
attraction method based on high potential application

.. a method for 1mpact1ng mechanical vibrations or



!/"

1 displacenents to the recording solution by a piezo- electric el enent,

met hod f or

droplets onto a recoridng naterial$

bubbl i ng t-he recordi ng solution by heating and utilizing the
bubbl i ng pressure, etc. and while fputterlng and depositing the generated 5
Such as paper, etc. The print recorded

according to said ink jet recordlng process' can be used in various

applications, for exanple, observation in the formof a reflective inage.on
t he so célIéﬁﬁn&aQQﬂﬁntﬁrﬁpFﬁk@rr®¢°F@bPGCsaéuI@°a Py¥car ®iggomaterial

observation in the formof projection_of a recorded image from.the

i ght - transﬁ%ﬁﬁ?ﬁ}qe%ﬁ?ﬁ???n1%sm%F?%éofaFnB“HE@éPBthSnFGCQFQéPﬁbn
t hrough an
application
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etc.
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e original) Ts gen drvided Into 80 marly | nage
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F?r?ﬂla%]tsawcgj'@ggéeorf&n pEELRECORUEND BT agRE, Aid mge 20

el ements (which are ®ssegi @t|b’e&fdé&eﬂécoreﬁhbmﬁgesQ'ia”EBﬂkS jleqf erred to
herein as regards the present invention -as wlt be defined Iater) . and the

ori gi nal

is YeRpradine bricd e ¢enopd ﬁge&aiar valk ienst lapp2iclaationsqf the
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i mge el enents of divided i nrage as nenbers for the original.

image on the so called Jet recordlng paper or fabrlc as

a recordlng materlal or observatlon in the form of

prOJectlon of a recorded 1mage from the llght transmlttlng

resin fllm as a recordlng materlal onto a screen, etc.

‘through an optical appliznce such as a film strip, OHP,

etc., or application in the_form of CMF(color mosaic
filter), etc. for color-resolving plates in preparing

positive plates for color printing, or for color display

in liguid crystal, etc.

When recording is applied'to a.recording material
accordlng to the 1nk jet recordlng process, an.lmage
to be recorded (the orlglnal) is generally lelded into
so many 1mage elements (whlch are essentlally dlfferent
from 1mage elements referred to herein as regards the
present 1nventlon as w1ll be deflned later), and the
orlglnal is reproduced on the recordlng mater1a1 on the
ba51s of the 1nd1v1dual 1mage elements of d1v1ded 1mage'
as members for ‘the orlglnal. 'However when a reflectlve

print is formed on paper cor fabrlc as mentloned above

J -

o/



+3- 1 according to such a recording process, a recorded inmage with a
sufficient image density can be obtained, that is, a clear recorded inmge
caA be obtained, whereas, when a light-transmtting print is forned
‘according to the 5 sanme recording process, the light-transmitting recorded
image with no sufficient density can3be often obtained, that is, an unclear
imge with a |ow density can be obtai ned when projected on a screen, etc.

o neer or & vPRSBTRATH 3P SRED P e e fFr PO,

printer or a vi&&8* Shas fwo STéqury eent s, i's, one

observation of wgtbefal %%E?ch%%le 1R P dts 1Y R A SH P U 2 Bk ONG {01 4 he

observation of ransm {ted inmage of a print on a transparent filmsuch as

so called slidg, PRy SbtordRa image cal®fe KHIHAbDOtWhe¥ 4 A wisdd ecti ve
recording material and onto a light-transmtting recording material by one

and same pr.int@r]ighe -kelan@wiRg idigs a-i iariisagio Mk aiccordiatg ity theen i f
printing is nmade at the sane predeterm ned recording density, a _
sati sfactory 2@amer irieicoirdinks proaelss ,orthe rldfdhest t nansmctorihgregardedl |
whereas an unsatisfactory print, particularly in density, is observable on
a | i ght-transniimaigegwidbondi sqfifdtcdreint! GhRnsitty £an fhereficsn Pt sfhnner
of observation between these two-materials, so that a printed inage of high
25 quality cawkhet Be.oBnaimedear dmaaeait th i low depsity can obtain
ﬁhen-projected on a screen, etc. '
An appératus for recording, particularly such
o 10 as a color draphic'printer or a video printer, has

two requiréments, that is, one for the observation

of a reflected image of a print on plane paper and one

for the observation of a transmitted image of a print

on a transparent film such as so called slide, OHP, etc.
15 - When printed both onto a reflective recording

material and onto a light-transmitting recording

material by one and same printer, the following disad-

vantage appears. That is, ;ven if printing is made at

the same predetermined recording density, a satisfactory
20 pfint is observable on a reflective recording material,

whereas an unsatisfactory print, particularly in density,

is observable on a light-transmitting recording material

due to a difference in the manner of observation between

these two materials, so that a printed image of high

25 " guality cannot be obtained at the same time.-



SUMVARY OF THE | NVENTI ON According to one aspect of the invention, there &
is provided an inmage recording process conprising the 5 steps of: . ;-
selecting one of a -light-transmtting recording material and a .v/
light-reflecting recording material; determ ning, for each imge elenent in
a regular array of such inmage elenents making up an inmage field on the 10
selected recording material,whether to deposit liquid on that inage '
el erent’; and depositing a predetermingd —nunber of droplets of
recording liquid onto the recording material at each inmage el enent so
determned in SUNMARNCEF THE hINVENTIGN sel ection of recordi ng
material such that nore droplets are deposited per inage el ement so
determ ned when =~ a light-transmitting recording material is selected
than when a light-reflecting recording material is selected. 20
Accordi ng to anot?MFOEAING te1one AspRehi9Hnthe helrventipnyi detharei nige
recordi ng apparatus.c I sing:.,means for selecting one of a recordi ng node
for recording on Eﬁ?éﬁgﬁtr%ﬁsn*T?$%g ?%ﬁ%ﬁ%*ﬂ% an%?PﬁF ggmprgsgﬁg tgﬁ
recording s node g¢dgl ogsecording on a light-reflecting recording
mat eri al ; - 5 - neans for determning, for each imge elenent in a

: ' selecting one of a light-transmitting recording

£y

material and a 1ighf-ref1ecting recofdihg material;
determining, for each imége.element in é fegular array
of such image élements'making up an image field on the
10 selected 'fecordiﬁg méﬁériai,whether té deposit ligquid
.on théf image elemént: and o
depositing a prédetermined number of droplets of
' _recording iiquid ohto the'recbrding material at each
image element so determined in accordance with the
15 selection of recording material such that .more
droplets are deposited per image element so determined
when a 1light-transmitting recording material is
selected than when 'é*- light-reflecting  recording
material is selected. ' '
20 |
' Abcording-to'another aspect'of the invention, there is
provided an image recording apparatus comprising:
“means for selecting one of a recbrdihg. modé fbr
recording ‘on ‘a light-transmitting recording materia; .
25 and  a recording - mode . for recording on a

'light-reflecting'recording material;



sregular array of such inmage elenents naking up an inage field on a
ecording material, whet her to deposit liquid on that inmage el enent; and
"y nmeans for depositing a predeterm ned number of droplets of

recording liquid onto the recording material at each inmage elenent

. S0 determned in accordance with the selection of recordi ng node such
that nore droplets are deposited per inmage el enent so 10 det er m ned
when t he recordi ng node for Pight-transmtting material is
sel ected than when the recordiqga# mode, for_ light-reflecting nmterial

is selected. 15 Ac@®%@thg o5 ermiRings p kT ofeach iRage (9imenierinia

provided an apparatus .. for recor.di.ng, whi ch conpri ses | urality of
recordi ng nmeans forra%ge@oar%iwﬁm oée%g l?t ij(')'?lag%n ehlre&% _ng“_‘ak er‘_f%l s%/n'
and  an 20° acijypldedN-ESENd Oldd Nta  "ESISrd Mg C WL 1419 t%«géﬁé(xe &g

the recording neans 1M accordance with a first recordi ng node or secon
recordi ng node, M @A&epsitfl1idieid anwrhay iIveys dxdnshtoctaried in the first

recording node to record ‘an image elenent on a 25 - recording naterial
where M > 51, andmeansrhefonf deépositingi ry rpxedetmminedt uaiweben t hef
second recordi ng -6- node to_record the sane inage el enent on

recordi ng mat eri al ARARAQES > qf recording 1liquid~ onto the reébrding
_material at eéch imége element s0 determined in

accordance with the selection of recording mode such .

that more droplets are deposited per image element so

- 10 determined = when the recording . mode for

| | light-transmitting material is selected than when the
recordingn .mode for light-réflecting Tmaterial is

selected.

15
Accordiﬁg to .a further aspect of the invéntion ﬁhere
is' provided an appératﬁs for recording, which
comprises a plurality of recording means for recording
by .depositioh on recording  materials, ~and an
actuation-controlling means for controlling the drive
of the recording means in accordance with a :irst
recording mode or a second recording mode, M number of
the recqrding means being actuated " in the first
recording mode to record an image element 6n a
- 25 récording material, where M 2 1, gnd N humber_of'the

recording means being actuated in the second fecording



There follows a description by way- of exanple of 5 specific .
enbodi ments of the invention, reference being nade to the acconpanyi ng )
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a schematic et
structural view of an apparatus according to one enbodi nent of the present
invention. Fig. 2 conposed of Figs. 2A and 2B is a bl ock di agram show ng

‘the control section of the apparatus of Fig. 1. Figs. 3(A) through (C is a
di agram showi ng a recordi ng node. Fig._4 conposed of Figs. 4A and 4B is a
flow chart showing the recording Operéfldh in the apparatus of Fig. 1.

-7- Fig. 5is a i gﬁé cc j

anot her enbodi nen o;@c% hlge%ér%%l%% ?é\?/aéénﬁy%%e ?]Q%R agy ﬁr ogéﬁb?g}hgre
di agrans show ngnaﬁtémfeqméjt@gqopqqatl on in the apparatus of Fig. 5. Fi g.
7 conposed of Figs. 7A and 7B is a bl ock di agram show ng the contro

section of the apparatus of Fig. 5. Fig. 8. conposed of Figs. 8A and 8B is

a flow 10 chart showi ng the recording operation in the: apparatus_of Fig. 5.
There follows a description by way of example of

g

5 .I specific embodiments of the invention reference being

:.made to the accompanying drawings..

BRIEF DESCRIPTION ‘OF THE DRAWINGS

Fig. 1 shows a schematic structural v1ew of an ~
apbafatﬁe~écCording to one embodiment of the present
'infention. N | | o :

' Fig. 2 composed of Figs. 2A”ana.28 is a block
diagram showing the control section of the apparatus of
Fig. 1.

.Fige. 3(A) through (C) is.ajdiagram showing
‘a recording mode..

Fig. 4 composed of figs..4A and 4B is a flow
chart shoving the recording.operation in the apparaﬁus

of Fig. 1.



*Fig. 9 is a schematic structural view of an apparatus according to other
enbodi ment of the present invention. 15 Figs 10(A) through (O are
.d~agrans showi ng the recording node in the apparatus of Fig. 9. Fig. 11
conposed of Figs. 11A and 11B is a block di agram showi ng the control
section of the apparatus of Fig. 9. 20 Fig. 12 conposed of Figs.
12A and 12B is a flow chart showi ng the recording operation in the

apparatus pf Fig. 9. EAIBEQSDESQEhg%E lcpgf%§%5%®§¥)¢ig%§% S 25

The present process and~apparatus TOr recor yan i e descri bed

in detail bel AL rd 1 | f1co85dod df tn In the
case of a ref#gcétive tydpctrahqao%&pr ﬁ:fd Aarformst %@%@“T?Eh‘% trﬁa? enters and is
reflected by ddwsdricanfliditigyer of a recording naetrial - bearing a recorded
i mage and can -undergo substantially 5 two passages through the recording

| ayer on the occasi onregsi BaAgnearandh ¢tl)eekieodiathients SHowimnsn tt ed
light is thoroughly absorbed and refl ected according to the col ors of
recording 40 the A Rirding operation in the apparatus of Fig:. 5.
' Fig. 7 composed of Figs. 7A and 7B is a block
diagram showing the'control section of the apparatus

of Fig. 5.

Fig. 8. composed of Figs. 8A.and 8B is a flow
\ 10 chart showiné the recording operation in thelapparatus
of Fig. 5.

Fig. 9 is a schematié structufal view of an
apparatus according to other embodiment of the present
invention.

15 Figs. 10(A) through (C) are diagrams showing
the recording ﬁode in thé apparatus of Fig; 9.

Fig. 11 composed of Figs. 11lA and 1l1lB is a
block diagram showing the control éectioﬁ of the
apparatus of Fig. 9.

20 _ .~ Fig. 12 composed of Figs. 12A and 12B is a
flow chart showing the recording operation in the

apparatus of Fig. 9.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The present process and apparatus for recording
by an ink will be described in detail below, referring

to specific embodiments.



1 agent conponents in a recording liquid. In the case of a :
light-transmtting print, on the other hand, alnost all the |ight that
enters the recording |ayer of a recording material bearing a recorded inage
‘undergoes 5 only one passage through The %cording layer, and it is
presumabl e that the absorption of the transmtted |ight through the
recording | ayer according to the colors of recording agent conponents in a
recording jiquid is nph eREUEBAsEOLfI EPaGiF1RG ta vlfdyd et wpincal recording
10 density to a projected inage. To inpact a sufficient” inage density to a
recorded i magamodne addy the diyHwlditat tdwters, ah@ iBCcrediectba by
concentrations of recordi hg agent conponents in the recording |iquid, but
such way sti lthehascardrhiaghdayehs dihad tewordingdnagtriqldi deartihghi gh
recordi ng agent - concentrations is not stable, etc. and consequently speci al
measur es nuste Fecoxided. iimage @l damtundengensabstaotdeddyl i quid with good
characteristics is prepared. Under these circunstances, the present
i nvent or s 20 tWey Pass@geded hr ughnt i TR GPRREDE chaWBF sORoEhRd by dropl ets

of a recording liquid deposited onto recording materi al and an i nmage
el enent conc@%FP§EQﬁ19£3¥QﬁiQQQﬁﬁ;a d St B'eYPEﬁnggGe studies on it

dh f d. R j et .1 di ich d int with
25 a ouff1 of SRAPPRIGEEE Yasite Hent Ty ORoey vABr 6 2880 2P fansm tt od | mage by
producing a @e&ﬁ%ﬁ:t‘e’@%%c%m {@rﬁé Yeolors of recording
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e
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10 That is, the present invention provides a process for recording an i mage
by depositing droplets of a recording liquid onto a light-transmtting
material, which conprises depositing at |east two droplets, per 5 inmage
“element, of a recording liquid of sanme color in recording. According to the
present recordi ng process, recordingQis made on a light-transmtting
recording material with a recording liquid, where a sufficient 10 inmage

density canibeag@pectsfipbRealsi TRIE Retbealitd hhgmikhe recanded Jqpqs
t hrough light transm ssion. The image el enent refeerred to in the present

invention is defiﬂ@ﬂtbyranﬁhmkﬁﬂﬁbr%QEQQ,SBQFQﬂémdﬂme&am%n@q|%ﬁmﬂ@&ﬂ an
i mge is recorded, and an assenbly 15 of the imge elenments forns a
recorded i mageall The, 1ihpti phge ehesest thef eecedding N aykee prfewent
invention is essentially different fromthe i mage el enent as one unit of
the divided orrgtondling meherbaddbbetdng. aTrecopderd &magfef unidergoesage
density to an 20 inmage recorded according to the ink jet process, it is
general | y nBce@Rbyyonr® ppsargeatbupipbi she resgeddngmdmyedondindy. The i nage

el ement densit%'can be i ncreased basicall¥ by sufficiently increasing a
density of recbtdkd PYaRYmaBLe ShakythecaParigtine @bt $heo tzansgisgedsnyre

a region as brffghgstﬁgggéglghgjEgggrggggiq%g%reg%g%gking to the colors
of recording agent componehts in a recording liguid is
not énough for impactina a sufficient optical recording

W 10 density to & projected image. -

To impact a sufficient image density to a recorded.
image; one way is available, that is, to increase the
concentrations of recording agent components ;n the
recording liquid, but such way still has a drawback

15 that the recofding'liquid with high recording agent
concentrations is nqt_stable, etc. and conseguently special
measures must be taken into consideration when a recording
liguid with good characteristics is prepared. |

ﬁnder these circumstances, the present inventors

20 have regarded a relationship between dots formed by
droplets ofla recording 1liquid deposited onto a recording
material and an image element concentration as important,
and have made extensitive studies on it and have found
-an ink'jét recording process, which can record a print with

25 ' a sufficient recorded image density observable as a

transmitted image by producing a higher image element

density.



In-view of these requirenents, recording is 1 made in the present

recordi ng process by depositing at |east two droplets, per imge el enent as _
defined above, of a recording liquid of same color onto a light- S
transmtting recording nmaterial. 5§ 0 In the present invention, a - -
first node of depositing a recordind liquid onto the recording material is

the said ink jet process, which conprises, nore particularly, sputtering
droplets of a recordi mhalt g, d M Yreis¥ht 0L ivdn PioN aprovsaset ods for
injecting-10 a recording liquid, such as electrostatic attraction by a

hi gh pot ent i abrapelsisc &loiro redaondactg regh afmagee Hani dapo vl bind | dnspbéts

di spl acenents to a recording liquid by a piezoelectric element, bubbling a
recordi ng |ig@fdabyeleadimg ddguitd [drrig thighubbl amgmpt eEsgrmatertal, 15

t her eby deposit[n% the droplets onto a light- transmtting recording

material as dyhdchacopprigeso@erssiddptiat nkeast cbwe dinePlet®i deent o t he
recording material is the so called heat inmage transferring process. Any
recording $i qdM@S€akifEedted %fn & FEFATENDO LiGibHE oF T#Be pFRLRAt iProcess,

'so long as it _can %e-used in the ink jet recording process. The recording
material used*FR°FR&¥resent invention has sufficient |ight transnissivity,

and may be a light-t ragggir%iingﬁngﬁﬁ_3&%4&@0@&@&#*@&@5&535 sol ubl e

pol ymer for accepting the rec ereon. pr eseht
invention, at keashinyoid MRl Sn a light-transmitting recording

4

material with a recording liquid,ﬂwhere a sufficient
10 image densifyfcan be impacted to an image projected
from the recorded image through light transmission.

- The image element referred_to”in.thg present
invention is defined by a minimum region shared_with
same color when an image is recorded, and én assembly

15  of the image elements forms é recorded image, Thus,
the'image-element referred to .in the present invention
is essenﬁially different from_fhe image element as ohe
unit of the divided original as mentioned before.
" To.impact a sufficient image density to an
20 'image'recofded according to the ink jef procesé, it is o’
génerally necéssary to obtain_a.sgfficient;image element
density. The image element density can be increased
basically by sufficiently increaéing a density of
recorded (ink) dots or by recording the dots so as to
25 share a region as broad as possible within one image
element.

In view of these reguirements, recording is



%ﬁ a recording liquid of sanme col or can-be deposited 1 within one inage
el ement by depositing droplets of a first recording liquid onto all the

£ ege el enents to be recorded, then depositing droplets of a second
recording liquid onto all the image eljgments on which 5 the droplets of the
first recording liquid have been deposited, and repeating these operations
to successi el%ﬁ%§$QSit the droplets of other recording liquid of the sane
color, or afte Vel VPhE) RERSSIS | XREQr SERpDsPYPRESEr byl 8eBosi tangi st

recording |iqui rqpl ets of 10 second recording liquid, droplets of a
third recordi ng;ldeﬁsgcuich'oar’i%° olq*atoﬁ”t HP3or*B3RH ‘F%ﬁﬁﬁgﬁl %greﬂ?flﬁﬁeo?}ai’ﬁﬁ' of
dots into an i ( gﬂgﬂg- he carried out under control.by. signals
transmtted co??ggb%% |nglf%?gﬂ' ﬁ%gégéog%%gr%%g?ﬁeﬁn 8r?g#ﬁ%¥ff'15

-At least two qnQRlsalit tafnd F RV S Y gg%gpapf_sane col or deposited within

one inmage el enent can be recorded In the formof at |east one dot including

at least twep partially mURNPERUEAN SinWnt{oh Neaf P pfmdapl wEal ity of
dots. ~ To obtain a higher imge elenment 20 density w thout inpairing the

resol vability diepisd tieeoradekdormiitg iTiqwidreies abhe FecéLeprg at | east
two dots including at | east an overlapped part thereof. The inmage thus
recorded as a S@gerpedi tiisorthef sidics iadcojelt Eréoesdp phbsientompedses ng
process can 25 satisfy at |east one of said requirenents for obtaining a
~hi gher i mage eMe¥enPageisil@r land seut Yrring|deoplets of a recording

' : liquid according to any of various methods for injecting

10 a recording”liquid, such as electrostatic attraction
by a high potential application, impacting.of.mechanical
vibrations or displacements to a recording ligquid by
a piezoelectric element, bubbling a recording liquid

- by heating and utilizing the bubbling pressure, etc.,

15 thereby depositing the droplets onto a light-
transmitting recording material as dots. A secoﬁd mode
of depositing a recording liquid onto the recording
material is the so called heat iﬁage transferring process.

Any recording liquid can be used in the first
\—/ 20 mode of the. present process, so lpng as it can be used
in the ink jet recording process.
The-recording material used in the présen;
invention has sufficient light transmissivity, and may
be a light-transmissive plastic film coated by a water
25 ' soluble polymer for accepting thg recording liquig thereon.

'In the present invention, at least two droplets

of a recording liquid of same color can be deposited



I mmge having a sufficient inmage el enent density. 1 That is,

when a plurality of dots of the sanme color are recorded, as superposed or o
partially superposed, within one imge elenment, it is needless to say that |~
the recordi ng agent conponents of ajflecording liquid are 5 deposited nore

at the superposed part of the dots than at the non-superposed parts, and

t hus the densi;g of the dots can be increased and consequently the
recor di ng Idertéi §RiR PRAghBASS: Bd eMPRFe YaR aReSitdma IrPEReh ¢f 2

plurality of dots of the sane_col qr. are recqrded apart 10 from one anot her
Wi t hin oneirékﬁ?%lEﬁﬁﬁf?lpﬁelﬁgﬁﬁgnqﬂﬁ%ﬂ#ﬁiﬂ£ﬁﬁﬂ¥??%ﬁl?ﬁﬁﬂ%?ﬁfthin one

| mage el enent_ can_be brogdened, and thus .t.he aquant)yty of.l]ght si ng

t hrough t he rte%%%liﬂﬁc?ﬁégrg'o?’hgnr gé’ rotﬁlﬁgm '?;r?qpalle%%hé%eéisn%?(g%ged, and

consequent Iy J{6, ayag iﬁ%xﬁaﬁd'bq% 511005 DAL APRA R G0 OMod Nm 204 07 S O

t he recordi ng agent c onents can be i1ncreased, giving a surficiently high

| T|ge el eERntendr Y1 e6CBEILRR. £9 e RAIng NKigeLd 1P4GE dbddin process
with a light-transmtting recording material, a clear 20 projected imge

with a suffi cigpbsitegde daBsirepeadine thhisai Rpgbdeioms tHBHEcE€$91delly on
the light-transmtting recording material is projected through light trans-
m ssion, and degwsiit shet dbbpleas bife odihser vadaxdindig tYEsid téRdthenge can
be recorded. - 25 _ The recordi ng process of the present invention
wi |l be descridmeel ¢elow,i ardedielr nadiiselyndy cudressdangl psdepositing
‘droplets of a first recording liquid, droplets of a
10 second recofding liquid, droplets of a third recording .
liquid"and so forth for each image element. | \?_
" Recording of dots into an image element can be
carried out under control by signals transmitted
corresponding to an image to be recorded (original).
i5 '~ ~At least two droplets of a.recording-liéuid
' of same color deposited-within one image element can be
recorded in the form of at least one dot including
at least two partially superposed dots, or in the form
of a plurality of dots. - To obtain a higher iﬁagé element
20 Jgensity without impairing the-resolvabiiity of the W
recorded image,'it is preferable to.reéord at least two
- dots including at' least an overlapped paft.tbereof.
The image_thus-recérded_as a superposition
of dots according to the pfesent fecordin§ process can
25 satiSfy at least one of said requirements for obtainihg

“a higher 'image element density, and .can be a clear

'image'having a sufficient image element density.



bﬁ an ink jet system Exanple: Printing (sputtering) was carried out in
two' runs onto a light-transmtting recording material prepared by applying
sgeTatin onto a 100 [err]-thick 5 polyester filmto a |layer thickness of 20
pmas dried after the application by\ﬁfans of an ink jet color printer
JP-1210 (trademark manufactured by Canon K K., Japan) so that dots of sane
col or can be superposed at one and sane position to forma test pattern (in
which 10 bi ack, yell othabhgent ehandaCpanradieypoifnided st @ fbeheolsiathe color
successively in this order 4 squares of 2 cmx 2 cm arranged side by side
on the recordi agenneeprdedl, and auperpbeedr aph pax tdiaddlve sgirgyipos®di.ng
segnents col ored successively with yellow, Magenta, Cyan, Red and Green 15
in this order,vkibhnconat ipaganesemgapanituss neecdeds Hr Sy Fhatd France
printed in black letters successively in this aorder in the s %nents
starting from the JeFPERigASRRL SRAPRPERtSHOT & t‘]%’”éi%“@lg Gradchare

' i nt ed h [ I hy. . T f typi t 20
printed under he CLISheR SRRl [0 LU0 B YRLIO 0 5 L SRR
d iting d £ ' i quid { | | . \ ] ned
depositi g o oRLelcohod LiSkoksSa dh0tel A A0 4 s PR S e

Tt rogordima T oat e eyt g e Rha PR TR S cET iy adrb ey
throughout the image can be increased. Even if a
- plurality of dots of the same color are recorded apért
R 10 from one another within one image element, the_region
| which the dots can share within one image element can
be broadened, and thus the quantity_of light passing
through the recording layer of a recording méterial can
be'inéreaséd, and consequently the quantity of light
13 absorbed depending on the colors of the recording agent
.components can be increased, giving a sufficiently high
image element density.
‘According to the pf%sent ink jetlrecording process
- with a light-transmitting recording material; a clear
20 . projected image with a sufficient image dénsity_can be
obtained when an image recorded on the light-transmitting
recording material is projected thfough light trans-
mission, and a print suitable for the obsefvation of
_transmitted image can be recorded.
25 ‘The recording process of the presént invention

will be described below in detail referring. to the examples

of an ink jet system.
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The recorded test pattern and circle graph were 1 evaluated for the
recording states in the foll ow ng manner, and the results are shown in the

Table 1. Transmitted optical density of the recorded images was neasured ;/
for the printed solid part of the Rf.t_S pattern with the respective
colors by a photodensitoneterc (NL D-Tr, made by Narum Co., Ltd.
Japan). Furthernore, the projected i mage was eval uated according to a panel
test. The, p EI test’ was carried out as follows: The circle graph as
obt ai ned above* W50 projected. onto a screen by COHP (overhead projector)
and the projected inmagg; I Sy g% hned eval t%f. J1s. Visua
observability by-ten_pgﬁéﬁifétzgg éﬁ?gggpeagf [%giﬁ ié;s ﬁ%dﬁéﬁ in
visual ObSerVaihonodba! a! IEqREQkECHERIHA0G WatMHly il &lzad e Col Oring
15 of each color was projected good and the country ‘nane and title in
black lett erSpmsréaSB&agsgwhﬁgr gend t8asi nveadaye prlhiranel test
result was evaluated "satistactory”™ as marked by "0", ereas, when 7 or
l'ess paneld i Yosyewtert he1mard pudggeRntthazkake\we off X0 panals td@sfed esult 20
was eval uated "unsatisfactory”, as marked by "X'. Furthernore, three runs
of printing (spuetetheghppiicatapni bg owelanisn oifhansdmk rgnnerolas above to
super pose dots of sane color at one and sane position, and the same test
pattern and cerimeeynrdphlailaksvednaasks seondastwr®d e Gasewr df 419 st at es
of the recorded test pattern _and circle graph were evaluated in.the sanme
manner as abd&@gan)_so that dots of same color can be superposed at

one and same'posifion to form a test pattern (in which

10 bplack, yelldw, Mégenta and Cyan were printed to be solid gj

successively in this order 4 squares of 2 cm x 2 cm '

arranged_siaé by side on the recording material) and a

circle graph (a circle graph having segments colored

successively with yellow, Magenta; Cyan, Red and Green

15 in this order, with country names, Japan, USA, Germany,

Britain and Frénce'printed in black letters successively

in this order in the segments starting from the yellow

segment, and with the 'titlé'“Cifcle'graph" printed under

the circle graph). Two runs of typing so as to superpose _

20  dots of the same color in one and the same position
'were.céfried.out b§ depdsiting droplets of a first
recoraing liquid'ontolall.fhe prédetermined image elements,
to record dots, and theh'depositihg droplets of a second .
_recordiné liqﬁid to éﬁﬁerposé the dots on the dots recorded

253 with tﬁe first recording liquid. The recording liquid
ﬁse& héd thé same color.

The recorded test pattern and circle graph were

A



“The results are shown in the fol |l owing table. 1 Conparative Exanpl e:
Jest patterns and circle graphs were recorded in the same nanner as-in

.- npl e except that only one run of printing (sputtering) was carried out
within the 5 predeterm ned image elenents with ink dots of same color. The
resul ting recorded i nage was eval uatd® in the same manner as in Exanpl e,
and the results-are shown in the followwng Table. T AB'L E 10 Transm tted

optical deqsityya1ynkVedUablophlYBEaEK i nYekaWeMagentd O 1owipRel lists 2
runs 0.46 0.48 0.40 0.41 0 EXxanple 3 runs 0.68 0.7 0. 58

0.61 RakBEP, and e redull¥B ar@ dhowd 43 thel&arlelQ. X
Ex. 15 A first enbodi nent of the present apparatus for recording

w || be described in detahbmbeted, opefieali dentsd tlyi gfr eahe Fegortieshdwsagesse
enbodi ment of an ink jet printer according to the present invention, where
nuneral 1 is 2Wasameasseédefoonthenprgntied scdiidaparntecdt diheg Yefter or
transparent resin film nuneral 5 is a pickup roller for feeding the
recordi ng Sapepadternewithnspar ERAEPPESILNEf FRACESoRY! [fe REQIOSANS I taRiRkeRC 7
's a pair of (ﬁLM-STD-Tr,-made by Narumi Co., Ltd. Japan).
'Furthermore, the projected image was evaluated
according to a panel test. The panel test was carried
out as follows: The circle grapﬁ as obtained above was
K/ 10 projected. oito a screen by OHP (pverhead projector)
and the projected image was visually examined evalﬁated
for its visual observability by ten panellists. When
at least 8 paﬁéllists judged in visual observation
that the projected image was wholly'clear, the coloring
15 of each color was projected good and the country name
"and title in black letters were displayed clea; and easily
readable, the panel test result was evaluated "satisfactory"
‘as marked by."O", whereas, when 7 or less panel'ists
made the same judgement as above, the panel tést result
20° was evaluated "unsatisfactory", as harked by "X".
Furthermore, three runs of printing (sputterihg)
were carried out in the same manner as above to supe;posg
dots of same color at one and same position, and the same
test pattern and circle graph as above were recorded.
25 - The recording sfates of the recorded test pattern and

circle graph were evaluated in the same manner as above.

The results are shown in the fqllowing table.



timng rollers; nunmerals 8 and 9 are pairs of feed rollers; 25 nunerals
11, 12, 13, 14 and 15 are feed guides which con- stitute routes for
conveying the recording paper or film4, and convey them snoothly; nuneral
16 is an ink | jet recording heagéprovided in a direction substantialtly
per pendi cul ar to the conveyed recording paper or film An aqueous ink is
supplied to the ink jet recording head 16 froman ink storage tank not
shown in 3 themlave fve aBda/PrbiBge is reproduced on the recording paper
or filmconveyed fromthe cassette 1 according to an inmage signal supplied
froman image readi ngrégansat¥eenseaatdicAgchead riapheonadrd Wb fed he so
called full nulti-head arranged in full line in a-direction perpen- 10

di cul ar- to t hin cthweyame manpeti as ah Exaapdien@gxedpay thatf idnly tdred isS, in
a perpendicular direction to the paper surface in the drawing. Nuneral 18
is a' suction fum;ohuweintidd [ spatperdng)gwiade cplratiediriuth wiftthriactthe he
recordi ng _paper 15 or filmby suction of the suction fan 18 to keep the
flatness 8f tARedekermimed phipageoelementsamwd thhdnkbydats lofeps antee daelnr -

di stance between the recording material and the recording head 16. Nuneral
20 is a pair Tte diethhiiRe reeferdedndmage Haseeydrated AngithehHafe t ray.

After recording by the recording head_16, the recordi ng paper .or filmis
conveyed to1ﬂé¥ﬂé%rafﬁl?hgxﬂngﬁarﬁﬁdrﬁpfeF§s tﬁhﬁﬁﬁbﬁ%#%?[iﬂrtQﬁ feed
rollers 9, a@offo%r?& s.fggl{ged into the discharge : :

TABLE

10 L - e
' Transmitted optical density Evaluation by
Black | Yellow |Magenta|Cyan - [Panellists
2 runs{ 0.46 ) 0.48 (0.40 [0.41 0
Bxample 3 runs| 0.68 ) 0.78 |0.58 |0.61 o
ZO"P- 1 run | 0.210.23 |0.18 |0.19 X
15 A first embodiment of the present'apparatus for

recording will be described in detail below, ;gfe;ring
to Figures.
"~ Fig. 1 shows one embodiment of an ink jet printer
according to the present invention, where numeral 1 is
20 a cassette containing the ordinary recording paper or
- transparent resin film; numeral 5 .is a pickup roller
for feeding the recording paper or the transparent
resin film from the cassette; numeral 7 is é pair of
"timing rollers; numerals 8 and -9 are pairs of feed rollers;
25 . pumerals 11, 12, 13, 14 and 15 are feéd_guides'which con-
‘stitute routes for conveying the recording paper or

film 4,-and‘¢onvey them smoothly; numeral 16 is an ink



tray 21 through the pair of discharge rollers 20. 25 Nuneral s 23
and: 24 are a first sensor and a second sensor, respectively, for detecting
the recording material, provided on the route for conveying the recording
mat eri al . The first sensor 23 isppovided in the conveying direction
just before the recording position of the ink jet recording head 16, and
driving control of the recording head 16 is conducted by the detection

out put from t hfet ifedo @@ hdadprdheaeacondasensee t2éni §uaee\éh@§d1u§ the
conveying.- direction just before the pair of discharge rollers 20, an

driving of theegrendfculschas geheotdbrraey@d aadotlienpapapet beedital.lers 9
is controlled.on the basis of the detection output fromthe second sensor
24. 10 I n Fidp @queowhowmk aigosupplisgstemtha Lhk dpparatus of
Fig. 1, wherein nuneral 100 is a control circuit for controlling the
driving of the&ssridirmreadctd oﬁéOmnaﬁe%ak sberageatpaldnofl ghewnodip (ROV)
en- casing_a cqontrol program _etc.; nuneral 102 i.s a_random 15 access
memory (RAR); TifmetEawH |%n%na%pbmég?nQSSEEPFBﬁuc?ﬁe°BpEF8tFﬁ§°§€épﬁon

h t th th an at ec n t ch panel de ating the
ng?naloggcofaﬁ%f?ﬁ;hﬁtﬁ% gy% ﬁrﬁémﬁﬁﬁbﬁ SﬁFtFﬁcéraFaé gbﬁbeg

recording I”HQ§1%_ Yi}fﬁ d%s#% éngrg CQHdlﬂggg rggdig ShgngélngT e

switches 104-1 an |ng ane pap r ecor ng nodée an

filmrecordi ngdaleaidSesd | V@'dfon@@gtﬁ’déa hgt PRS 8odigphay #aghion 105

for displaying recording conditions,
multi-head arranged in full line in a direction perpen-

W, 10 dicular to the conveying direction of fecordiqg paper
or“film, that is, in a perpendicular direction to the
paper surface in the drawing.

Numeral 18 is a suction fan; numeral 19 is
a.porou$ guide plate which attracts the recording paper
13 or film by suction of the suction fan 18 to keep the
flatness of the.reCOrding paper or film, and thereby
_ to keep .the best distance between:the recording material
and the recording head 16.
-Numeral 20 is a pair of discharge rollers and
20 * numeral 21 is a discha;ge tray. - After recording by the
recording head 16, the recording paper or film is conveyed
to the pair of the”dis¢harge rollefs.ZO-through the pair
of feed rollers 9, and then discharged into the discharge
tray 21 through the pair of discharge rollers 20.
25 f " Numerals 23 and 24 are a first sensor and a second
senébr;-respectively, for detecting the recording material,

R provided on the route for conveying the recording material.



The input signal fromthe operating section 103 25 is supplied to the %
control section 100 through a buffer circuit 106 for data input and output.

Furthernore, a driving circuit 107 is subjected to driving control 1 N
fromthe control circuit 100 througf8the buffer circuit 106, whereby -t
display is controlled in the display section 105. Nuneral 111 is notors as
driving sources for the 5 respective rollers and nuneral 112 is a driving
circuit fior aheofffircontsesiscaf 2de sdmreiddd. iMutieeatonté@inhrdigbctibnare
notor clutches for transferring notor revolution power to.the pickup roller
5 and pairs dustobledioge7 the reconfiinxg rosi tiensedj theedinkojen- vefot@ing
control through driving circuit 118 through 121, respectively. Numeral 122
is a drivingh®afcdié, Aed GriimgGanorobfof neheueererding hgad iR the
control circuit 100, driving signals are supplied to the_respective driving
15 circuits CRPGUGTesh Byuthn Q§%QQﬁlQﬂrQHﬁ$E€2ﬁr%m the EAEFE-EF“?HE
detection si alsg%%pglied rom bot CfquorsogS agd.24téhrOUﬁP an_i nput
buffergﬂﬁcui,f12 h o Qﬁ%ﬂﬁ%ﬁ cﬁ'p%% gﬂ%@ y%ﬂg-_ﬁsfg YeXoREral 130
I's a driving4GileCylityf gru(? r'b‘@f&%-%%&:aip, f.%i_%é‘ﬁQE é”gogfégﬁlﬁo and an
i mage signal corres- ponding to the inege |nformation read by the Ifage
readi ng Meang ROl 3RANY loF Whe PAW N P SaPLiedrs P1Lh8 861 ¥hATtRES CUi t
130 through an imge input interface 132 and an S '
pair. of feed rollers 9 is controlled on the basis of the
detection output from the second sensor 24.
io - In Fig. 2 is shown a control system in;thé k)
apparatus of Fig. 1, wherein numeral 100 is a control -
circuit for contrelling the driving of the individual
sections, numeral 101 is a read-only memory (ROM) en-
casing a control program, etc.; numeral 102 is a random-
15 access memory (RAM): numeral 103 is an operating section.
The operating section has, together with an operating
section switch panel for designatihg the normal recording
conditions, etc. such as number df-regording‘copies,
" recording image density, etc., first and second mode-
20 designating switches 104-1 and 104-2 fof designating o/

plane paper recording mode and film recording_mode,
respectively, and further has a display section 105 for
diéplaying’recording_conditions,.etc.
The input signal ffom;the-operating sec;ion 103
25 is supplied to the control section 100 throngh a buffer
- circuit 106 for data input and Qutput.._Furthermore,

a driving circuit 107 is subjected to driving control



|nage menory 133. Furthernore, a driving signal from25 the contro
CJFCUIt 100 is supplied to the driving circuit 130 through an
Hge-controlling circuit 134. The head 16 .is energized by the driving
CIFCUIt 130 on the basis of these two,gignals to forman inmage on the
recordi ng paper or filmconveyed fVin1the cassette 1. Now, the plane
paper recording node and fil mrecordi ng node mﬁll be described bel ow As

shown in Fig. Hrm dHe JaLarsh NG hegde o Hﬁo V@ﬁeb%uéfgiogfr SXE] of

definite cycle to inject ink droplets onto t e surface of a recor
material. In thoel aneapera Qo Wing dehero 1heg headeHE &ss Iayeéleéhée{ery

interval of three pulses in the clock [err] (timng [err] .). " In Fig.

3(B) and Fig. 306). synbol. S 10 shows a recording material, and full line D
([err] .) shows the injected ink droplets. In the filmrecordi ng node, on

t he ot her hand, printi Mpmeradarkliled sowiotairs hes tdmi vitng esogrcandf at Sthe
printing is carrled out at the timng [err] 15 .... As aresult, dots
[err] ... abe pESREEFivie Fodtlars Angemumarklill? dot sa dfividg cirawbwn by
dotted line in F|g 3(B)_ and F 3(C). Thus, ink injection is carried out
in two runs onf&¥oR&- Jiﬂﬂ99¥ qﬁnﬁﬁ?<ﬂQ§ﬁﬁﬁ 33 ¢ hiNuggtmks . 11 cor di ng

to said 20 fil recordl nDde r epr.oduce e havi a transm ssion

density substa &Q al 4%%?19% Ut gggﬁFQﬁaTﬂﬁ%ﬁned on

a fil'mwhose 'QQQQIQQQ%'t¥ower to the pickup roller 5 and pairs of
rollers 7, 8, 9 and 20, and are subjected to on-off

Ao 10 . control through driving circuit 118 through 121,

respectively.
Numeral 122 is a driving ;ircuit for on-off control
of the suction fan 18. In the control circuit 100,
driving signals are supplied to the respective driving
15 circuits through an output buffer circuit 124 én the basis
of the detection signals supplied from both sensors 23
and 24.thr§ugh.an input buffer circuit 123 to control
.ariving_cf the conveying system. .
Numeral 130 is a driving circuit for driving the
20 ink jet recording head 16, and an image signal corres-
ponding to the image information read by tbe_image reading
means. not shown in the drawing is supplied Fo_theudriQing
~circuit 130 through an image input interfa;e 132 and an
image memory 133. Furthermore, a driving signal from
25 the control circuit 100 is supplied to the drivingcircuit
.130 through an image-controlling circuit:l34. The head
16 is energized by ﬁhe driving circui; 139 on the basis of

these two signals to form an image on the recording paper



woul d be insufficient owng to a high transmttance of the filmif recorded
I n an equal recording density to 25 that for the plane paper. In the ILF
f oregoi ng description, two runs of printing are carried out on a recording ™ -«
mat eri al conveyed at a 1 congd@nt- speed for one and the same image

el ement in the manner as given above, but it is needless to say that
two-runs of printing can be carried out for one and the sane i nage elenent,

for exanpl e by iiin FIHIdYRIH |8t S G eyasge tbe Lecording material or by
passing the recording nmaterial tw ce over the printing position of head 16.

Fig. 4 shows recordiNgg ,opveatgidnedaper sheetrdingenvoddi agdnéitémial in the
apparatus of Fig. 1, 10 where the step Sl -1 judges which of the
node- desi gnateicogdsiwig cteste W04l kendiddar Poed balowphen the switch 104-1 is
on, the step S1-2 follows, and the recordi ng mode is set to EI ane paper
recordi ng node, wherAsashaprerdmsdich 1041 p FheorecerdpngihsafofPons to set
filmrecording 15 node. After the node_settin ig this,mittgr. he step
S2 fol | ofis S strdven kY ik ¢h oFf ‘?ﬁ%“b’rtﬁugyf: B &P-8RJI8RE ARY of the
recording materials, i.e. recordi aper_or_fil IS ny d fromthe
cassette 1 CHFRRIEEHENER thf ﬁ-‘ﬁ#%ggr‘gfl%rEe‘??rgéf’gpm%gefgggr‘ov:iged 20
with a sufficient, conveying ti | bde | eadi RE-8998 96 hRgvegcqrding
materi al had ‘eé’r‘}aéhegfg%’aex?n eoé'rcfﬂcg%%ir? o?'tl_m ng rollers 7, an%- step $4
stops revo'g9é¥§(¥nterval of three pulses in the clock ¢ (timing
| T,, T,, T3...). In Fig. 3(B) and Fig. 3(C), symbol S
10 shows a recording material, and full line D (Dl, D2,-D3, \_J .
...) shows the injected ink droplets.
In the film recording mode, on the other hand,
printing is carried out at the timing T-l,'Tz,'T3 ... and
‘also printing is carried out at the timing’Tl','Tz‘, Ty
‘15 .... As a result, dots le, DZ'; Dy’ ... are printed
in a State superposed with dots D;, D,, D3,’... shown
by dotted line in Fig. 3(B) and Fig. 3(c). Thus, ink
injection is carried out in two runs onto one and the
same image element in this manner. According to said
20 film recording mode, a reproduced image having a
transmission density substantially equal to that for the
plane paper can be obtained on a film whose image density
would be insufficient owing'fo a'high transmittance of
the film if recorded in an equal recording density to
25 that for the plane pébér.
In the foregoing description, two runs of printing

‘are carried out on a recording material conveyed at a



pickup ruller 5. Then, steps S5, S6, S7 and S8 follow successively to
gzqrt revolution of the pair of timng 25 rollers 7, the pairs of feed
«roflers 8 and 9, and the pair of discharge rollers 20 and to turn on the
suction fan 18 at the sane tine. As a result, the recording mat eri al
can reach the pair of feed rollers @1hrough the pair of timng rollers 7
and can be further conveyed through the pair of feed rollers 8. Step S9

judges whether or not the | eading edge 5 of the conveyed recording
material i% JdEPREFEAtHFPERE £PFsPNEcdG the SaRfeimaas | defieny ddyehss
detected, signal."yes" is transmtte and step S1Q follows to stao

revol utions oPaPﬂg¥p§FrgéVePiﬁ%ﬁ&erogpér§%7}5Tm§€5%%?%H§%)%%KLéﬁﬁuaink j et
recordi ng head 16 js_dri-ven.10. to r rinti. {0 the

recordi ng. mat gy%arpass?%cggtléglp co?: ?’néjoefrgl er}yils%sg’t%ﬁ nttors}t e"ﬁls? §fd2 te?r?d S1-3

as descri bed ggﬂgemgggnghggehg'cggﬁ. e a1 ACHRS AirtG Anfd it 1381 node. The

i
printing operation is continued unti|l the 15 trailing edge of “the

recordi ng gt gbhabyhag kReNrdebeaind hatkehq i ot veRs¥sisy thkhat i's, when
the - trailing edge of the recording material is detected in step S12, step.
S13 foll ows t pegbopihbemptepiblg tafickalovet. thee pracidignpositddml with an
i mage thus fornmed 20 on its surface is conveyed toward the pairs of
di scharge rol bérbe@8 LBrough the pair of feed roller 9 and is discharged
further toward the discharge tray 21 through
Fig. 4 shows recording ope:ation onto a sheet
of reéordiﬁg material in the apparatus of Fié. 1,
where tﬁé step S1-1 judges which of the mode-designating
switches 104-1 and 104-2 is on. When the switch 104-1
:is'on, the step Sl-2'follows, and the recording mode is
set.to plane paper recording mode, whereas, when switch
!104—2 is.on, stép S1-3 follows to set film-récording
15 mode. After the mode setting in this matter, the step
| S2 follows to start the fevolution of the pickup
roller-5, and any of the recording materials, i.e.
recording paper or £film, is cOnVe&ed from the cassette 1
W toward the pair of timing rollers 7. Step S3 is provided
20 with a sufficiént conveying time until the leading edge.
6f the fecbfdihgiméterial has been engaged into the pair
of timing rollers 7, and step S4 stops revolution of
‘pickup ruller 5. Then, steps S5, S6;, S7 and S8 follow
éuécessiveiy'to étart'révolution of fhé pair of timing
25  rollers 7, the pairs of feed rollers'é'and'S; and the -
p;ir of diéchérge rollers 20 and to turn on the suction

7. fan 18 at the same time. As a result, the recording



the pair of discharge rollers 20. Wen the trailing edge of the recording
material is detected by the second sensor 25 24 in step S14, step Sl15
follows to provide a sufficient conveying time until the recording. materi al
“have been discharged into the discharge tray 21. Then, stéps ‘S16 t hr ough
S18 fO||OM/SUCC€SSIve|y to stop driidag of the pair of feed rollers 8 and
9, the pair of discharge rollers 20 and the suction fan 18. One sequence of
recordi ng;opeialdr@lf Ward Hed@rofk NGa Bt 61 BbeBSredTers 1Bl @hedugh the
manner as described above. 1n the present apparatus for .recording, a first
recordi ng nodte Qraia reeff |eimting rerberls Ny andechal bandua thecrokrdnveyeddi ng
node for a light-transmtting recording material are provided, and when a
practically edualugh) thergpei erkifged srdkkegaaded, recording can be carrled
out on-these two kinds of materials in the correspondi ng nodes, and
particularly a reproditaR §$Srerdghs whepher- oruoatlyhsugﬁﬁdn@gtedge

transm ssion density can be obtai ned even on the light-transmtting

r ecor di ngSmatadr ithe QR?VeMﬁE;rQ¢R¥§#ﬁﬁt%§ﬁ?ﬁgabf1Fn &FPFGP@nPV &hethe i mage
density can b€ renoved which is _net in opseryatio i mage forned on a

T ght - ansriaty AP U ?éleausaaebgf CRetiede

t t di t h f
erbodi mont . (HENM GFUh & 1T U TR FpuRPR: PREP F%%gﬂlﬁé’ﬁ%ﬁi " too
uns Tor one g (AR, AT ABGE LEISPh: Mo %hsla‘nakgl 5996469

Then, in step S11, the ink jet recording head 16 is driven

4

10 to start printing onto the recording material. Since LJ

the recording mode is set:in steps S1-2 and S1-3 as
described above, printing is carried out according to
~ . the set mode. | |
The printing operation is continued nntil.the
15 trailing edge of the recording material has been detected
by the first sensor 23. That is, when the tralllng edge
of the recording material is detected in step S12, step
S13 follows to stop tne printing.bperation.
The recording material with an.image.thus formed
20 on its surface is conveyed toward_the.pairs of discharge
" rollers 20 through the pair of feed :oller 9 and ie
;discnarged further toward the discharge trey 21 through
-the pair of discharge rollers 20. When_thelt;ailing edge
of ‘the recording material is detected by the second sensor
25 24 in step Sl4, step S15 follows to provide.a snfficient
conveying time until the recording.mate:ial.heve_5een

discherged-into the discharge tray 21. Then, steps 516

v



nDde but the run nunber of the superposing deposition is not restricted to
3 Nanmel y, when an equal density 25 is designhated, a transm ssion

éﬁ3|ty substantially,equal to that of a reproduced i nage by pl ane paper
recordi ng nust be obtained in a reprg&gced.in&ge by film 1 recording. In
the present apparatus for recording e recording neans is not restricted
only to the ink jet recording process, but, for exanple, a recording means

5 of heat inmBgenioaghi SLB FH U Bkl Nt B} SE Usesh doé ey e ogh érent
of the apparatus for recording according to the present invention will be
descri bed i n detdirl ofelfesd relldrerisn® tand-iPuridse paifFigf &iscnatdeer

enbodi nent of an ink jet printer 10 according to the present invention is
shown, where nurddgks220i and dhesstuaticont&amikiy. plare segeentaghaper or
transparent resin film nuneral 25 is a pickup roller for feeding the
recor di ng papef S6PTEARAS FREHTLOESIEHOT i 4hf fIRKARHNT BIBRTLAL nbAref AP~ 27 i s

a pair of timng 15 roqllers-, nuneralg_28 and %ﬁ %alrs of feed rollers;
nureral s 2®1, P Eteflén fff Eﬁ@?ﬁﬁi%ﬂ dﬁﬁﬁf es' which-constitute

routes for conveying t cordln al so_ensure #Is snoot h
o

omveri o Chmerar'd LE8 KRR pr e Mg  anne A kA SRS R e 5
heads provi ded i o341 sm'o%et 1 G802 0L O« SUWEYS B fad S5EE1 8 PP

or film An agueous 'S supplled t I nK
a second recording mode for a light-transmitting recording

material are provided, and when a practically equal

k/ "+ 10 + image density is designated, recording can be carried

out on these two kinds of materials in the cérresponding

- modes, and particularly a reproduced image with a prac-
tically sufficient transmission density can be obtained
even on the light-transmitting recording material.

is Thus, the shortcoming of insufficiency of the image
- density can be removed which is met in oﬁservation
of the image formed on a light-transmitting recordiné
material and is caused by the high transmissivity of the
recording material.

20 In the foregoing embodiment, the ink droplet
‘injection (sputtering) is carried out in two runs for
one and the same image element in the film recording
‘mode, but the run number of the superposing depésition
is not restricted to two. Namely, when an equal density

20 is designated, a transmission density substantially
‘equal to that of a reproduced image by plane paper

recording must be obtained in a reproduced image by film



recordi ng heads 216 and 217 from an i nk storage tank not shown in the &
drawi ng, and an inmage is reproduced 25 on the recording paper or film v
conveyed fromthe cassette 21 according to an i'nage signal transmtted fronﬁuﬂr
an image readi ng neans. These two rgepr.di ng heads are constituted as the

so called full nultiheads arranged in full line in the direction vertical

to the direction of conveying the recording paper or- film that is, in the

di rectionperpridigiyigr to the 5 paper surface in the drawing. The first

ink jet recording head 216 perforns recording onto the recording materi al

in a first re- .cordi ngh nEie Bresebt eapparaeasr dongreabedtiheg,r eder di ng

paper, whereas the second ink jet recording head 217 10 perforns recording

onto the recareicmgiimeg aveanis i s anstcoadtricbedi nglyode shet abke jedr

recording onto the film The first and second recordi ng nodes will be

descri bed | attmcondsfrg rprecess Filut 6. fannexarp2ed Rsrgcsgdipgnmeansand

numeral 219 15 is a porous guide plate. The recording paper or, filmis
attract ed5t o tthdepk danaget er NS eRF bRYHPEAELFHNCBY PﬁeaEEBtPéﬁdfan 218 to

keep the flatness of the recording, paper or filmand also_to keep_the best
di stance between the 4¥Riﬂ?ﬁrﬁfﬁﬁﬁgﬁg?§F ﬁgdt%ﬁeaPBEBPaPﬁngG ﬁ§§§§d§f§ and
2T e s L o8 SLAROPE S8, AR RS B e
detail below, referring to Figures. - - . =~ ..
.In Fig. 5, another embodiment of an ink jet printer
10_'accordiﬁg to the present invention is shown, where numefal KJ
21 is a cassette containing plane recording paper or
transparent resin film; numeral 25 is a pickup roller
for feeding the recording paper or transparent resin
film from the cassette; numeral 27 is a pair of timing
15 ‘rollers: numerals 28 and 29 are pairs of feed rollers;
numerals 211, 212, 213, 214 and 215 are conveying.guides
which constitute routes for conveying the recording paper
or film and also ensure its Smooth conveying. Numerals
216 and 217 are first and second ink jet recording.
20 headS'provided in series in the direction of conveying
the recording paper or film.
'An agueous ink is supplied to both ink jet
feﬁbrding-heads'216'and-217'frOm an ink storage tank
not shown in the drawing, and an image is reproduced
25 on the recording paper or film conveyed from the
cassette 21 acCording:to an .image signél transmitted

from an image reading means. These two recording .



‘necording paper or filmis conveyed to the pair of discharge rollers 220
ggéough the pair of feed rollers 25 29, and-is discharged further into the

charge tray 221 through the pair of discharge rollers 220. Nurer al s 222,
223 and 224 are first,zsecond 1 and thi r@Ssensors, respectively, for
detecting the recording material, which are provided in the conveying route
for the recording material. The first sensor. 222 is provided in the

conveying diregtigg éﬁétc8€£9i€u§e&h§sr€ﬁeranGa@QéhtEﬁﬁlb%uhQ%héﬁﬁgnd i nk
jet recording head 217, and the driving of recording head 217 is controll ed

by the det ectl@ﬂr@ﬂ@@atlﬁr@mlhhﬁerﬁh eR8SAlrektkew sertiik@iseeond. sensor
223 is provided just before the first ink jet recording head 216, 10 and

the driving ofthecdideogideadf 2dénveyingt thel edcbydting gepect omn out put
fromthe second sensor. The third sensor 224 is provided in the conveying
direction Justfbkmorehahel@alInothdl@chacgeonOPEEpsnﬂieulamdt@rmhﬁng of the
pair of discharge rollers 220, the 15 pair of feed rollers 29, etc. is
control | ed ®n PAReHSRELRcet e the c@TaBANGut put' from the third sensor. The

first recording node and second.recording node will be descrlbed bel ow,
referring to Fig. 6. ASREnhbiwstnimkgiet(Becorfaingebepd; §6h8&a§°595216 and

217 d 0 of definit t [ et to th
cur face of 1 cCBRUPTRLRR: eTa Bt e REr L Ru mpReB B Bag 18P S AT acor di ng

cording mode sultaple for recording onto the recording
paper, whereas the second ink jet recording head 217
W, 10 performs recording onto the recording material in
a second recording mode suitable for recording onto
the film. The fi;st and second recording modes will
be described later, referring to Fig. 6.
Numeral 218 is a suction fan and numeral 218
15 is-a porous guide plate. The recording paper or film
is attracted to the guide plate 219 through suction 
by the suction fan 218 to keep the flatness of the
recording paper or film and also to keep the best
distaﬁce between the recording material and the recording
20 heads 216 and 217. Numeral 220 is -a pair of discharge
rollers and numeral 221 is a discharge tray. After
-the'reCOrding'by the recording head 216 or 217, the
recording paper or film is conveyed to the pair of
discharge rollers 220 through the pair of feed rollers
25 29, and- is discharged further into the discharge tray -
| 221 through the pair of discharge rollers 220.

Numerals 222, 223 and 224 are first, -second



head 216, the head 216 is driven at every interval of 3 pulses of clock O .
(timng T1, T2 T3,. ....). 25 In Fig. 6(B) and (C, synbol S shows the
recording material, and the full line D (D1., B2, D3, ....) shows the ‘VM
ej ected ink droplets. 27 In the secon& éecordi ng node,by the second
recording head, on the other hand, printing is perfornmed at timng T1, T2,

T3, .... and also at timng T1', T2',. T3'" .As a result, dots D1', D2',

D3', 5 -1-“a&ﬁ*%ﬂ¥?d“§ghéékéy5§@§€39¥§GEQ2P390¥4thQ@E&nBlthQZg D3, .

as shown by dotted line in Fig. 6(B) and (C). 1In this manner, ink ejection
(sputteringredrdihdamdi iUl WRiENOatNprboidedc iand neanviesdade! enent .
According to the second recording node, 10 a reproduced inmage with a

subst anti al Inouwddod rees -reessdbngdnaseryallo tfrae dfiratr senadaced i mage
recorded on the plane paper can be obtained on a filmhaivng a defect that

i mage densi t22 ohitsaipreal idrd dibethasabhiveiyéng diregtiont jushi pedore -
transmttance thereof, if recording 15 is carried out in an equal recording
density to tihet nsfcaniing des papen. byntheeseepadoing detodeserdingio runs

of ej.ection ate carried out for one and_same inmage el ement on the.recording
materi al coffRfedlh. fndrihardripieg 96 recaEddpgnbgadnddd, iut it is

needl €55 10 s Ied g, 9859 et 8205 Eh 9 1BYE £20PEHROFIGUT: O

-l

. sensor. Likewise, the second sensor 223 is provided
just before the first ink. jet recording head 216, .
10 and thejdrivingnof recordiné head 216_is controlled . : \)
by the detéétion output from the second sensor. The -
_ third sensor 224 is providéd in the conveying direction
just before the pair of discharge rollers 220, and
driving of the pair of discharge rollers 220, the
15 ' pair of feed rollers.29, etc. - is controliéd-on the
basis of the detection output from the third sensor.
The first recording mode and second recording
mode will be  described below, referring to Fig. 6. .
As shown in Fig. 6(A), the recording heads -
20 216 and 217 are driven by clock ¢ of definite cycle
to eject ink droplets onto the surface of recording
material. In-thé first recording mode of the recording
head 216, the head 216 is driven at every interval
of 3 pulses of clock ¢ (timing T1, T2, T3, -....).
25 " In Fig. 6(B) and (C), symbol S shows the :écording;
matefial, and ‘the full line D (D1, D2, D3, ....) shows

the ejected ink droplets.



;py intermttently conveying the recor di ng material or by passing the film

Lﬁzce through the printing position of head 216, thereby conducting two
«ruhs of 25 ejection for one and*sane inmage elenment. In Fig. 7, a control
'systemin the apparatus of Fig. 5 is showngRwhere nuneral 2100 is a

control ling 1 circuit for controlling the driving of the respectived
sections; nuneral 2101 is a read-only nenory (ROVM en- casing a control
program etgc.; nuneralliie isecorid esd gordihmghhedandy wehé abéeonandom access
menory (RAM: nuneral 5 2103 is an operating section. The operating section
has, together TRiaardmdheati @n s iorheni hahd papeint bngdisi peafornmedhe
normal recording conditions such as number of recording copies, recording

i mge densitya@tettdming /K, &Hd *lond modndezlmart ngiming chds, 2104-1 10
and 2104-2 for__designating the first and second recording_ node
respectively ard *f L’l‘%t-her' fras a difshiayFesbt £ oS s%layi-lgﬁ' reRdtding
conditions, etc. The i@put signal fromthe operating section 2103 is

suppl i ed t @ t He “Coitrol rslé’ctﬁ(’grf"‘zﬁ(fﬁ%treoufb‘f; WAL V5L FetRi Pl o106 for

data i nput an%z'outhut ., Fur tggersrgg‘& b%{ d#l%ti(é}?hﬂrgecuj% hg%%Zfééﬁ?Ubj ected to -
[ ul I €

driving control ‘by t'he control circ ough circuit

2106, wher eby agigSRlcAY, | SrC ¥Hir0ly] d U déié)é@y 'Flp%“yﬂéﬂ’% 2111 is
notors as driving sources for 20 the respective rollers and nu ¥al 2112 is
a driving cireant beolcadtield ntidlewdf Adis MO Gn?ldda DB HhSge
element. According to the second recording mode,
k// 10 a reproduced-image with a substantially equal trans-
mission density to that of a reproduced image recorded
on the plane paper can be obtained on a film haivng
a defect that image density obtained woﬁld be insufficient
owing to the higher transmittance thefeqf. if recording
15 is carried out in an equal recording density to that
. of the plane paper.
In the foregoing embodiment, two runs of ejéction
are'car:ied-out for one and same.ihage element oﬁ
the recording material'conveyed-at a2 constant speed
20 as described above, but it is needless to say that
the second recording mode can be performed, for example,
by intermittently conveying the recording material
or by passing the film twice through the printing
position of head 216, thereby condugtingltwp runs.of
25 ejection for one and same image element.
In Fig. 7, a control system in the apparatus

of Fig. 5 is shown, where numeral 2100 is a controlling



2113 through 2116 are notor clutches for transferring notor revolution

power to the pickup roller 25, and pairs of rollers 27, 28, 29, and 220 and ,
are subjected to on- 25 off control through driving circuits 2118 throug a
2121, respectively. Nunmeral 2122 is a d%a%ing circuit for on-off 1 - .
control of the suction fan 218. In the trolling circuit 2100, driving
signals are supplied to the respective driving circuits through a buffer

~circuit for ' t put. - : ' fq t. e IQQ%L 5
supplied ?r o‘?nf%%égyegg%cﬁ’égrgg%é% ng)? %Vlﬁ'%4&t%rlg%gié a u‘?‘? er
circuit for dalsbgput ndheé3ai02a0A! Y Adeddibdd tm@n&p?vmwg- System
Nuneral s 2130 and 2131 are driving circuits for driving the first and
second ink | @55iﬁgoa'db'aatbegd§rb@ra&1,6 e 2 himey il N 02BDE 1 Bedly
corresponding to the inmage information read by the inmage readi ng means not
shown in theréi@sbbg andswpfitaddet & an@dn-Hdas s menicrty t C(RAMPBD mumk2dB1
‘through an image input interface 2132 and an i nage nenory 2133.

Furt hernose,2B03Irisi ag epgrakihy Sewmiidms cdite dperating cretLHD0 is
supplied to the driving circuits 2130 and 2131 through an i mage-controlling
circuit 2134haghetegepberi vithead Pper@tipmIv Jectinn -switeh panekhe driving
circuit 2130 _or 2131 on the basis of these two signals to forman inage on
the recordi nEP20dephgRRLINTf tPR POFPE e FIGFAIME RREEIPDSUEH Fig. 8 is

shown recordi ng operatign onto.. : . e .
asgnugber 09 recording copies, recording image density,

etc., first and second mode-designating switches 2104-1
10 and 2104-2 for deSignafing.£hé first and second recording s;J
mode, réépectivély'aﬁd further has a display 2105 for '
displayiné recording conditions, etc.
The input signal from the operating section 2103
is supplied to the control section 2100 through a buffer
15 éirctit 2106 for data input and output. - Furthermore,

. a driving circuit 2107 is subjected to driving control
by the control circuit 2100 through the buffer circuit
2106,'whereby display is controlled in the display 2105.

o Numeral 2111 is motors as driving sources for
20 the'respeétive'roilers and numeral 2112 is a driving

‘circuit for on-off control of the métors 2111. Numerals
2113 through 2116 are motor clutches for transferring
motéf'fevblutiOn‘power'to the pickup roller 25, and pairs
Of.rollefs 27, 28, 29, and 220 and are“éubjectéd to on-

25 off control through'driVihg circuits 21187through 2121,
 respectively. o |

" Numeral 2122 is a driving circuit for on-off .



a_sheet of recording material in the apparatus of Fig. 5, where step S21-2

jugges whi ch of node-designating switches 2104-1 and 2104-2 is on. Wen
swWtch 2104-1 is on, 25 step S21-°2 follows, and the recording node is set
to the first recording‘node, whereas, whe swﬁtch 2104-2 is on, step S-21-3
follows to set theisecond recording 30 “'rode. When the first recording
node is set, step S22 follows to start revolution of pickup roller 25, and

t he recordifg dBHt d Blof St nsieyielonh r Pam t HES casEet tRe 2dntpv@Linghe pair of
timng rolelrs 27. In that case, 5 recording paper is encased in the
cassette 21, afidduie reod0 diduipapersignabevayedsupl bpd S23tpeovi des a
sufficient conveying time until the |eading edge of the recording paper has
been engaged imdspedieiymidrifing néigcubts etBro¥ghandbyffpr SRireudps

revol ution of pickup 10 roller 25. Then, steps S25, S26, S27 and S28

fol | ow successiam|data ettpyt r24 enokhefbenespafrthe EeReRE1PB| FéPRADY,
the pair of feed rollers 28 and 29 and t{he pair of 9£SC9§599 ro#&srs 220
and to turrst FORRAEIGDETAN B BRSRECEhEe s3RRSPFFetas43r 8881 €27 the

ecording 15 npel, oo pSaeh Lhecor eol hsed SRLLEr228 hraugbrLie pal
O % SRS 44068 MORIRTn apRteh e | ading 0o Of the |
the leading edge is deygrdfths SIP9& and 2131 are driving circuits for
-driving the first and second'ink jet recording heads
N/ 10 216 and 217,” and an image signal corresponding to the
image information read by the image reading méans not
"shown in the drawing is supplied to both drivihg circuits
2130 and 2131 through an image input interface 2132 and
an image memory 2133. Furthermore, a driving signal
15 from the éontrolling circuit 2100 is supplied to the
driving circuits 2130 and 2131 through an image-controlling
circuit 2134. The respective head 216 or 217 is ener-
gized by the driving circuit 2130 or 2131 on the basis
' of these two signals to form an -image on the recording
20 'paper or film conveyed frpm the cassette 21.
"~ In Fig. 8 is shown recording operation onto
‘a sheet of recording material in the apparatus of Fig. 5,
where step S21-2 judges which of mode-designating switches
2104-1 and 2104-2 is on.  When switch 2104-1 is on,
- 25 step sZi-Z follows, and the recording mode is set to
the first recording mode, whereas, when switch 2104-2

is on, step'S—ZI—B follows to set the second recording



"yes is transmtted, and step S210 fol | ows fo stop revolutions of the pair
of timng rollers 27. Then, in step S211, the first ink jet recording head

}'.

216 is driven to start printing onto the recording. paper. The 25 printing
operation is continued until the trailggg)end of the recording paper has
been detected by the second sensor 223~ That is, when the trailing end of
t he 31 1 recording paper is detected in step S212, step S213 follows to
stop. the jprimddeng dfieemttloe. £ Thet r eecoddnggpmpde st bedn istepe SRR2us f or ned
on its surface is conveyed toward the pair of discharge 5 rollers 220
t hrough t he fssi¥ows teestant | vevolotiandofli péakngedofidernddb.t @ndrd t he
di scharge tray 221 through the pair of discharge rollers 220. Wen the
trailing endhsf BeRCTEERY dNaeehaper 1fscapyeyeddiEpm hbet Kas§ed&fsor 224 in
step S214, step S215 follows, to proyide a sgf- 10_ficient conveying tine
until the r &CorBRFPabRe PRLT pRENt YPIRAFGLELFAt 6 7rhe 18 & rééster-ay 221.
Then, steps S216 through S218 fol |l ow successively to,st driwving of the
pair o e : i T or™di S- e Ea -and the
T of fhed SUTIATAS RARTH ¥, SPRECBA| 1ok hal S25ERY Be 2ol BAs 950, and th
suction fan a;gj §ﬂ§ ! ce. 1 or dj pghLat | f.qr the recording
paper accor |ng:ﬁo %Zggﬁggtf?eggﬁg?%gghndgggggcgggrggggl?ﬁst%e'nanner_as
described ahguer; Nowhyt t 860 PRPLARLT PiRe VAP L NEREWALER 1 2E04age! WENT RN Wi I |
be descri bed bel ow. ' -
| recording paper has been engaged into the pair of timing
rollers 27, and step S24 stops revolution of pickup
10 roller 25. Then, steps. S25, 526, S27 and 528 follow \q}
successively to start revolution of the pair_of timing :
rollers 27, the pair of feed rollers 28 and 29 and the
péir of discharge rollers 220 and to turn the suction
fan 218 on at the same time.. As a resﬁlt, the recording
15 paper can reach the pair of feed rollers 28 thrbugh_the
'pair of timing rollers 27 and can be further conveyed
through the pair of feed rollers 28. _
Steps S29 judges whether or not the leading edge
of the:conveyed recording paper is detected by the second
o/

20 sensor 223. When the leading edge is detected, signal
"yes" is transmitted, and step S210 fdllbws to stop |
revolutions of the pair of timing rollers 27. Then,

- in step S211, the first ink jet recording head 216 is
driven to start-printing-onto the recording_pape:.:_The

25 printing operation is continued until_the_trailing end
‘of the recording paper has been detec;eq_by the_second'

sensor 223. - That is, when the. trailing end of the

r
]

.
»

“



20 In this case, step S21-1 proceeds to step S221 through step
21- 3, as described above. Step S221 starts revolution of pickup roller 25

st 0~“convey a recording material fromthe cassette 21 toward the pair of
timing rollers 27. A transparent resin fymis encased 25 in the cassette
21 and is conveyed: Step S222 provides a sufficient conveying tinme until

t he | eadi ng edge of the transparent resin filmhas been engaged into the

1 pair of tjniregokahiharpapér &deéftél@:te%z:insk(ﬂé%) Ml Utdxp af2 1§ ckup
roller 25.. Then, steps S224, S225, S226 and S227 foll ow successively to
start revol ut fendocek thespapr thk prAintdngldperatibnthe pair of feed

rollers 28 5 and 29, and the pair of discharge rollers 220, and to turn the
suction fan 218 on at Theersaprdiinge paphs aitdsudnt imdpe tthars pfomedd resi n
filmcan reach the pair of feed rollers 28 througﬂéthg pair of timng
‘rollers 27, aRrB d&4F Borfarenhds conveyed tiowargh thee nadin off disgharme ol lers
28. Step S228 judges whet her or not the_leadi&%'edge of the conveyed
transpar ent5 r ESLACFE| A2Ps thEpugbedbgy Paa Ofr feath kgrlexs 29, t he
| eadi ng edge i.s' detected,. signal es" s transnmitted, and step, S229 15
fol l ows to st SFSFEOBREE: SHESREEnEOWARE SPa BRSNS GReh 221 RIEPUTh ot ep
S230, the Sec%ﬁg-g%rl §'%'&§88%:%‘:B% 2239 2L/ Jop dr e, 'ttq'xeStt%ra:[ilE#’Aé:t! ng out
the transparent resin Tl "The printing operation s continue til the
trailing edgeenl bEetheaPaRaLaihy’ Baber isMRAL AR by the third sensor
224 in step S214, step §215 follows to provide a suf-
o/ 10 ficient conveying time until the recording paper has

been discharged into the discharge tray'221. Then, steps

S216 through S218 follow successively to stop driving

of the pair of feed rollers 28 and 29, the pair of dis-

charge rollers 220 and the suction fan 218. ohe sequence
15 of recording operation for the recording paper according

to the first recording mode is completed in the manner

as described above.

Now, the operations when the switch 2104-2

turns on will be described below. |
20 In this case, step S21-1 proceeds to step S221

throhgh step S21-3, as described above. Step 8221 starts

revolution of pickup roller 25 to cohvey a recording

material from the cassette 21 toward the pair of

timing rollers 27. A transparént resin film is encased
25 in the cassette 21 and is conveyéd. Step S222 provides

a sufficient conveying time until the leading edge of

= the trénsparent resin film haé been engaged'into the



i20 detected by the first sensor 222. That fs, when the trailing edge of .
the transparent resin filmis detected in step S231, step S232 follows to
stop the printing operation. The transp;&ggt resin filmwith an image thus ?
25 formed on its surface is conveyed to the pair of ¢ischarge rollers

220 through the pair of feed rollers 29, and discharged further toward the

di scharge tra 1,221 throygh the_pair of disc e rollers 0.. Wien the
trailing 1ed§%¥’6f of hElW'ﬁﬁsﬁgﬁgﬁfsrggi'n a9 R4 dgta%gtsetcf’%il AR R P sensor
224, step S215 I ' rqyi de uf f.ci en nvey,y td until the
transparentgé %‘gifﬁg},\??;ng gseééen%ezldhée‘ri_%g itsnz?g1 t ?éiﬁ’s-c%g%e. r%# ay 221.

Then, stepss$290eb1ioYIRueelsidenPVRIGIRET Wildo it AAD JK 1400 of the

pair of feed rollers 28 an pai r of discharge r 0 and the

suction fan,2id8of CRemERGUSBESeRs RYCORHNPOREIGH i fed Follerd rags- 10
parent resin filmaccording to the second recording node is conpleted in

the manngr asadescrahadthbopairAsfdaieichkedelidifedd 2 2ppagmd uso f or
recording of the present invention has a first recordi ng neans for form ng
an i mage acternli thiet suatfibnsfanecddiong atodhel sansittinid & fas & reflective
recording material, and a second recording neans for formng an i nmage
accordi ng tresuttcohler trandpagemsdaesdin £4/len faan xdaghtthe Peirnitting
recording naterial, where a_reproduced image with a practically sufficient
transni ssi off @Rt FoL4Rrs 28 through the pair of timing rollers
27, and can be fdr;her conveyed through the pair of.féed
10 rollers 28. {.. . | | | )
‘ Stép $228 judges whether or not the ;éadiqg'
edge of the conveyed_transparent resin fiim_is.detected
by the_first_sensqr 222. When_tﬁe leading edge is |
detected, signal "yes" is transﬁitted; and_étep .5229
15 follqws_;o.stop.revélution of the pair of tiﬁing rollers
27. Then, in sﬁep 5230, the second iﬂk_jet fecor§ing
“head 217 is driven to start priﬁting out thé tran#parent
resin film. The printing_operation is éontiﬁued_until
the trailing edge of the transpaﬁen; résin film has been
20 detected by the fi:st sensor 222. That is,lwhen the : '\)
trailing edge gf the transparent £esin filmlis detected
in step S231, step.SZBZ follows to stop thé_prihﬁiﬁg
opératiop.__ |
- The transparent resin film with.éh.image_thus
25 formed. on its surface is conveyed towa:d_thg_pai: of
.disqharge.:ollers 220 through the pair of féeé rollers

29, aﬁd discharged_further toward ﬁhe discharge #:ay



'20 be obtained particularly even on a light-transmtting recording nateri al
‘performng recording by the respective recording neans corresponding to
~thrdse two recording materials whén a practically equal inage density is
desi gnated. Thus, the troubl e appearing whéd 35 a transmitted i mage is
observed, that is,:an insufficient density of imge forned on a
light-transmtting recording material due to a large transmttance, can be
elimnated.l 2234thyough ftdecpaisg ehisbe shande trRliens #4hi etWhgnecti on
(sputtering) is carried out in tw runs for one and sane %¥B%e_elenent in

thre;bsecondfreéé‘reditﬁ@:ﬁdd’@ Shgeante s FRVRATRP LTSS ¥R | WS the run

5 t i t.t i i i . Th i

\r/]muen:e;n eg-ﬁm %%]é:r%\séi%{efa&& The Bt Sha, e [ 2R B4 SR X8 501
t t t . i

obtained | n aPROYAGELFUEELIRO E e AT PRSI FEPT N Gl ent

apparat us ff;&re%ﬁi]‘?{ Ginch Had M dl THURALYEN b e dESLUID vBARS 1S

not restric y to the ink jet recording process, but, for exanple, a

recordi ng mean10f herin ! lAYLs O A Sifgh B2 P SPo LEGE . sddcdd vy S
shown further enbodi ment of an ink 15 jet printer according to the present
i nventin, whene mwog d@drivindgs of aassaidier cohtfeed ngoplewrse 28&caxidli 28y, paper
or transparent resin film numeral 35 is a pickup roller for feeding the
recor di ng - papéheopairampatisvthargs rollers 220 and the suction fan
218. One sequence of_recording'operation for the trans-
parent resin” film according t@ the second recording mode
is compieted in ‘the manner as described above.
| As'described_above, the apparatus for recording
of the present invention has a first recording means
for forming an image according to a first recording mode
is suitable for a reflective recording materia;; and a
second récording means for forming an image_according
to a second recording mbde suitable for a light-trans-
mitting recording material,swhere:alreproduced_image
with a practically sufficient transmission density can
20 be obtained particularly even on a 1ight-transmitting
. recording material by performing recording by the
respective recording means corresponding to these two
recording materials when a practically equal image
density is designated. Thus, the trouble appearing when
25- a transmitted image is observed, that is, an insufficient
density of image formed on a light-t:ansmitt;ng recording

material due to a large transmittance, can be eliminated.



filmfromthe cassette; nuneral 37 is a pair of timng 20 rollers; nunerals
38 and 39 are pairs of feed rollers; nunerals 311, 312, 313, 314 and 315
are conveyi ng gui des which constitute routes for conveying the recording <
paper or filmand also ensure its snmooth Bgaveying. Nunerals 316 and 317
are first and second ink jet recording 25 heads provided in series in the
direction of conveying the recording paper or film In the present

embodi nent, both healis ¢li€ Soregs imgeemasdinenakethbe inikt dabpdiest ance

bet ween t he printing positions of these two recording heads snaller than
the mini mumegetitiad t$putreeoinghgisacarr aédt oubeioonweyeunsAfoaqueous i nk
is supplied to both ink jet 5 recording heads 316 and 317 from an ink

st orage tanlonsotanthowme nimage debewent andthe FREgRd Secopddagc8®dsen t he
recordi ng paper or_filmconveyed fromthe cassette 31 according to an inage
signal transtHi%aRLY rfF FeFHELNY Bl Agl ibRasPUthibe FHE P¥EBEEI ng heads
are constltut .10. as ed full nmultiheads rranﬁgq in full line

in the di?exﬁ ?MﬁY??i%p?ﬁpgh%pHFF%Ef?gnlﬁfn8 nY&F-Ag St F@c&ﬁﬁrng paper

et mvi o Bt G b SEhHRR RERREC| S BeatBrbiEa BeE L] 1
recor ding papels ic d&éﬁ%%b.@@g ¥eibeidic é&&ai”léol ghateoer ¢ ng head 316 is

driven to p orm recor onto the rec I'ng materital, as will be
deSCV|bed|i¥é¥roduced image by plane paper recording must be obtained

~e

in a reproduced”iﬁége by film recording.
10 : ' In the apparatus for rebording of the present g,
invention, the recording means is not restricted only
to the ink jet recording process, but, for example, a
recording means of heat transfer proces can be also used.
in Fig. 9 is shown further embodiment of an ink
15 jet printer according to the present inventin, where
numeral 31 is a Cassetté'containing plane recording paper‘
or transparent resin film; numeral 35 is a pickup ioller
for feeding the recording paper or transparent resin
film from the cassette; numeral 37 is a pair of timing
20-roliefs; numerals 38 and 39 are pairs of feed rollers; .
numerals 311, 312, 313, 314 and 315 are conveying guides
which constitute routes for conveying the recording paper
or £ilm and also ensure its smooth conveying. Numerals.
316 and 317 are first and second ink jet recording
25 héadsfprOVided in series in the direction of conveying
the recording paper or £ilm.
'In the present embodiment, both heads are so

arranged as_tb make the mutual distance between the



‘Wwher eas, when a second recordi ng node suitable for recording onto the film
i\s ;designated the first and second 20 ink jet recording heads 316 and 317
-ar€ both driven to performrecording onto the recording material. Nuneral
318 is a suction fan and huneral 319 is a p?ggus guide plate. The recording
paper or filmis attracted to the guide platé& 319 through suction by 25 the
suction fan 318 to keep the flatness of the recordi ng paper or film and

al so to kegp phenbesty PbsieneasbeEVRARskhewot e npidad sand itde
recordi ng heads 316 and and 317. Nuneral 320 is a pair of .discharge

rol l ers and nthenath82hihimamdivialar @€ thay rechiriddnd hateagerdiveg day t he
recordi ng head 316 or 317, the recording paper or filmis conveyed to the
pai r of di schaegeegedol | ers 320 through the pair of feed rollers 39 and is
di scharged further into the discharge tray 321 through the pair of
di scharge rol |l ers- 320AnNageears 30k, i828uppd ivd4 tar doftily sink Sedond and
third sensors, resgectivelé; for detecting the recording 10 material, which
are provi déd FREPRE1RENDeFRRg3LBuLRAS 817t REOMe@dr dinkg Sk@r@gdealtanihe fir st
sensor 322 is gﬁo-hvided ig tha comveying direction just befare the
recordi ng posTPFofiPBYPt iR EBEoAHAVART) BB 88r HMRGehdSd T§PFONTES he
driving of regorgding % | gntroll.ed by the 15 detecti on_output from
the first sensgrghgiﬁ€§§g%?& hgggeﬁoéﬁ §é§§of%§§§Yf &R b&'fﬁfﬁeg ore
the first inkzjejcesFQiAy"Ho8AdiRd8e 898nkRe +LNEHIS Rk @?%R{QHHQmage
reading menas. These two recording heads are constituted
QV, 10 as the-so called full multiheads arranged in full line
in the direction vertical to the direction of conveying
the recording paper or film, tha;_is, in the direétion
perpendicular to the paper surface in the drawing.
- When a first recording mode suitable for recording
15 onto the recording paper is designated, only the first
- ink jet recording head 316 is driven to perform recording
onto -the recording material, as will be described iater,
-whereas, when a second recording mode suitable for
recording onto the film is designated the first and second
20 ink jet recordihg héads 316 and 317 are both driven to
perform recording onto the recording material.
Numeral 318 is a suction fan and numeral 319
is a porous guide plate. The recording paper or film
is attracted to the guide pléte 319 through suction by
25 the suction fan 318 to keep the flatness of the recording

paper or film and also to keep the best distance between

. . the recording material and the recording heads 316 and



hhead 316 is controlled by the detection output fromthe second sensor. The
‘third sensor 324 is provided in the 20 conveying direction just before the ;
pair of discharge rollers 320, and driving of the pair of discharge roIIers_uﬁﬂ
320, the pair of feed rollers 39, etc._is controll.ed on t‘he basis of the
det.ection output fromthe third sensor2@s Now, the first recording
node and second recording node will be described below, referring to Fig.

10 11 Fltha 3909 wuphal SANWP 2 SLO0TSk N IBhEE 48! ro i gy DOl S DL,

Oow printing positions acc gto cording nodes 316

and 317." | gph@ubrersll 320074 NY d¥lena08d Ve g, 1 egpEdingne  head 316 is
driven to eject ink droplets onto the respective printing positions D1 -

D3, -and t he rigidordion @ys thle rdcorrd Enélapasd t U6 oo t BE7 [ eeRé dr8goraiagi al S
as shown in Fig. 10(B). In the second recordi ng node, on the other 10 hand,
bot h recor dipagercais £illn aisd cdinreyed diro Viche tpa iy ecf dib&changéets 11 - |3
fromthe recording head 316 to overlap the ink droplets Ill - 113 ejected
fromthe g ecoldieny 334d Wroughs the qradx of hkeed axelieéwan39 nafldgis10 can be
obtained. In this manner, 15 ink ejection (sputtering) can be carried out
in two runs digchargeshduwahen Anfo dthenditschaggeriray 341t kbrevghnd
recordi ng node, a reproduced inmage with a substantially equal transm ssion
density to the: pgir of discharge rollers 320. e o
- Numerals 322, 323 and 324 are first, second ‘and
third sensors, respectively, for'deteétiﬁg the recording
10 material, which are provided in the conveying route for - g“;
. the'recording”material; The first sensor 322 is pro-
vided in the conveying direction just before the recording
position by the second ink jet recording head 317, and
the driving of recording head 317 is controlled by the
15 detection output from the first sensor. Likewise, the
second sensor 323 is provided just before the first ink
jet recdrding head 316, and the driving of recording
head 316 is controlled by the detection output from the
second sensor. The third sensor 324 is provided in the
20 conveying direction just before the pair of discharge
rollers 320, and driving of the pair of discharge
rollers 320, the pair of feed rollers 39, etc. is
controlled on the'bésis ofithe'detection:output from
the third sensor.
25 T - Now, the first recording mode and second :ecording

"mode will be described below, referring to Fig. 10.



“inmage forned on the plane paper can be obtained on 20 a filmhaving a
\defect that inmage density of imge formed thereon would be insufficient, if

..necording is performed in an equal recording density to that of the plane
paper, owing to the High'transmttance of 3he film 25 In Fig. 11,
a control systemin the apparatus of Fig. 9 is shown, where an inmage is
formed according to the first and second recordi ng node, and nuneral
3100 is a gontrol I'ingLigighity Q) CUYbd] i NGRANRs 0 I Ve OG- @ind he
respectived sections, nuneral 3101 is a read-only nmenory ( encasing a
control progradteticl, HNESHmbdh@?2 b1, df f esly pragiadh ik hgwitable
random access nenory (RAM; nunmeral 3103 is an operating section. The
operating secipo@itiaths taegRid@ngiitd thpsedtding anddex 316 takd panel for
designating the normal recording conditions such as nunber of recording
copi es, recor @lvg i Mxgehk0 fidetsiregomting Modest amly seeoncecording
node- desi gnating switches 3104-1 and 3104-2 for designating the first and
'second recdr dihepdrddd, iseydoreinydioy edant fink Hromkets ehtyplthye 3105 for

di spl ayi ng recordi ng conditions,. etc. 15 . The ir2<£Ut .signal fromthe
operating secTSGRFIIYS PTIRFFHNLPATRIRPT I ro/PF nPREEIDMMI00 t hrough
a butter ol cdloptetl 1Y 4P /P Yot B RE ene HELDEALRES @ dTTVING

material S,Iés shown in Fig. 10(B).
'In'the'second recording mode, on the other
_ 10 hand, both recording heads 316 and 317 are driven to
| eject ink droplets Il - I3 from the recording head
316 té overlap the ink droplets Ill = I13 ejected
from the fecording-head 317. As a result, the state
shown in Fig. 10 can be obtained. In this manner,

15  ink ejection (sputtering) can be cariied out in two
runs for one and same image element. According to
the second recording mode, a reproduced image with a
§ubsténtially equal transmission éensity to that of
image formed on the plane paper can be bbtained.on
a film having a defect that image density of image
formed thereon would'be"insuffiCiént,'if recording
is pefformed in an equal recording density to that of
the plane papér. owing to the”high transmittance of
the film. | : L
2 o In Fig. 11, a control system in the apparatus

of Fig. 9 is shown, wheré an image ‘is formed ‘according

B to the first and second recording mode, and numeral



subj ected to driving control fromthe controlling 20 circuit 3100 through
the buffer circuit 3106, whereby. display is controll-ed in the display
3105. Nuneral 3111 is notors as driving sources for the respective rollers
and nuneral 3112 is a driving circuit Tor,gn-off control .of the notors
3111. 25 Nurerals 3113 through 3116 are or clutches for transferring
not or revol ution power to the pickup roller 35, and pairs of rollers 37,
38, 39,-and 33300 iggajcoafygodddnsutsicawid tienraitrebhing|ther ough

driving circuits 3118 through 3121,,re§£ectivel . Nuneral_3122 is a driving

circuit for ofXd¥ANGoREr§ egFeFR§9£hﬁq P S, THeFR! cottol ling 5
circuit 3100, .driving_.si aa!s are sga&%&e%ﬁto the respective driving
circuits thro&@haarsgpfgﬁ-glFngFﬁ &ea?ﬁﬁiﬁﬂggi- RrERhe basis of the
det ecti ' Lied f £ 3. and 324
detect 00 51 IBLSEENEPLLRS f CARIN TARVEG I SRR S 0B R0md 324
conveyi ng ysi,2qy aiEEL-ahaonlad ﬁﬁl&#ﬁ S REN Y] Warfd ££H1 § o3 Or dri ving

the first ‘and second ink yet;recor;i'g eads 316-and 317, and tn inage
si gnal corresaandhnaﬁbgathagl ERee iioH Or "Md Whdidy dderismaeas gadi ng 15

means not shown in the drawing is supplied to both driving eircuits 3130
and 3131 thromgbe@ngkqagehiapubﬁqmaﬁﬁdﬁx;éﬁﬁﬁbﬁuxhiﬁbhrpaﬁelmfmwy 3133.
designating the nobmal re;ording conditions such .
as npmber of ;echding copies, recording 1mége
"10 density, etc., first and sg;ond_mode-designating
switches 3104-1 and 3104-2 er.designating_the fir$t
and second recording mode, respectively, and further
has a_display'3105 for displaying recording conditions,
etc.
iﬁ - The input signal from the operating section
3103 is supplied to the controlling_section_3100_'
through a buffer circuit 3106 for data input and
output, _Furﬁhermore, a driying circuit 3107 is

subjected to driving control_from_thé controlling

7

»

20 circuit 3100 through the buffer circuit 3106, whereby. o/

display is controlled in the display 3105. .

' Numéral_3111-is_moto:sﬂas driving sourcés_for
the respective rollers and numeral 3112 is a driving
circuit for on-off control of the.motors 3111.

25  Numerals 3113 th:ough 3116 are motor clutqhes for
wtransfe:riqg.mqtor:revolutipn_powe; to the piqkup

roller 35, and pairs of rollers 37, 38, 39, and 320



“Furthernore, a driving signal fromthe controlling circuit 3100 is supplied
{o:the driving circuits 20 3130 and 3131 through an image-controlling
Chrcuit 3134. The respective head 316 or 317 is energized by the driving
circuit 3130 or 3131 on the basis of thes Wo signals to forman i mage on
the recording paper or filmconveyed from cassette 21. 25 In
Fig. 12 are shown recordi ng operations onto a sheet of recording materi al

i n the. appar atand @freFismibi®ctden drpiBlednyrmyeshadvugtn drf ivireg 1
node- desi gnating 'switches 3104-1 and 3104-2 is on. Wen switch 3104-1 is
on, step S31- zifraidicss,3)d@ thmugc 3R hg mesfeedtsivelyio the first
recordi ng node, whereas, when the switch 3104-2 is on, step S31-3 5
follows to set the sdbmarakciH2R e mdxiving ¢Hecwitstoref®refhg node is

set, step S32 follows to start revol ution of pick-ulg) roller ﬁ,gi and t he
recordi ng nat &Erals o hhey SHIEIRR than ket 110 40 GRIF R DR r of

timng rollers 37. 10 _ Therepy. the recordin aper_encased i he cassette
31 is coneyeFir&dy %ég)'i s‘f%‘rvo’xﬂ%&jl%? gageuﬁ‘?%? h?gc’b%vtré}g/él'ng time
until the |eading edae of.the recordi Lpf o the
pair of tini nd’el’%ﬁcg%syesﬂnavnld’%tcelﬁd%g%ég?%%)sm?@o$u ‘?%ﬁ&ég)?‘g%d%} ck-up

|1 35. T : 1 t tart
roller %ﬁe d?iﬁ%oﬁlltm%%ﬁ 3317 A 5381 4 obf ovhe UgEEsst ¥ehy to star

revol ution of 't ers 37, the pair of feed rollers 38
: signals supplied from the respective sensors 322, ’

323 and 324 through a buffer circuit for data input
L“/ 10 3123 to control driving of the conveying system.
 Numerals 3130 and 3131 are driving circuits
for driving the first and second ink jet recording
heads 316 and 317, and in image signal corresponding
to the image information read by the image reading
15 means not shown in the drawing is supplied to both
driving circuits'3130.and 3131 through an image
input interface 3132 and an image memory 3133.
Furthermore; a driving signal from the controlling .
circuit 3100 is supplied to the driving circuits
20 3130 énd 3131 through an image-controlling circuit
3134. The respective head 316 or 317 is energized
by the driving circuit 3130 or 3131 on the.basis of
these two signals to form an image on the. recording
paper or film conveyed from the cassette 21.
25 ih Fig. 12 are shown recording operations
onto a sheet of.recording material in thg.apparatps

of Fig. 9, where step S31-1 judges which of the .



and 39 and the pair of discharge rolelrs 320 and to turn the suction fan s
318 on at the sane tine. As a 20 result, the recordi ng paper can reach the

pair of feed rollers 38 through the pair of timng rollers 37 and can be ..
further conveyed through the pair of fee tpLIers,38.‘StEp S 39 judges

whet her or not the leading 25 edge of t conveyed recoridng paper is

detected by the second sensor 323. When the | eading edge is detected,

si gned "ygs" ;kn%g%ré-ﬁ%%mggg]iqnga. &%ﬁcgﬁss%lfm-l ﬁn&%i@wztpsswp

revol utions o ti'rmn ers 37. en, 1n step S311, the first
ink jet recorgihay ReA4cR18 i0g-Adriend 0 Sty tsPIiNtESI OGN O dde Fieeor ding
paper. The printing operation is 5 continued until the trailing end of the
recordi ng papeechaaibeemodet aat ek thitd eheé efrgh seecerd 823 . mddef is, when
the trailing edge of the recording paper is detected in step S312, step
S313 fol lows whesieas,t kthepr itel rsyicpey 3104-2 1Ds on, stedh®31eordi ng paper
with an image thus formed on its surface is conveyed toward the pair of

di schar ge & ol feldo¥20 tiohisedgthehesgrind ofederding|mede. 39, and- di schar ged
further toward the discharge tray-321'through the pair of discharge rolers
320. Wien 15 the tr&@hemGhenfigrst eeerding fpodapts $etdettePed by the

third sensor 324 in _step S314, step S315 follo tp. rpvidelf sufficient
conveyi ng tinésanﬁﬂllo s to start revolution of pick-up roller

35, and the recording material is conveyed from the
cassette 31 foward'the pair of timing rdl;ers 37.

10 Thereby the recording paper encased in the-ca#Sette e -\?)
31 iS'cbnveyéd.: Step S33 is provided with a
sufficient conveying time until the leading edge of
ﬂtheufecording paper has been engaged into the pair of
timing'folieré'37,'and step S34 stops revolution of

is pick-up roller 35. Then, steps S35, S36, S37 and
S$38 follow successively to start revolution of the
pair of timing rollers 37, the pair of feed roliers 38
and 39 and thé-pair of dischérge rolelrs 320 and to

' turn the suction fan 318 on at the same time. As a

20 résult, the recording paper can‘reach the pair of
feed rollers 38-through the pair of timing rollers 37
and can be further conveyed through the pair of. feed
rollers .38.°

Step S 39 judges whether or not the leading

25 edge of the conveyed recoridng paper is' detected by

the second sensor 323. When the leading edge is

detected, signed "yes" is transmitted, and step S310 R



*t-he recordi ng paper has been discharged into the discharge tray 321. Then,
§t €ps S316 through S318 20 follow successively to stop driving of the pair
.offeed rollers 38 and 39, the pair ‘of discharge rollers 320 and

t he' suction fan 318. ©ne 'sequence of recor 5ng operations for the recording
paper according to the first recording no Is conpleted in the 25 manner
as descri bed above. Now, the operations when the switch 3104-2 turns on

will be desgcri el ow . l.n this case, step.S31-1 proceeds.to step S321
t hr ough st,e% S%%SZ#W s\ocld’eﬁfcr |pogcfvé’§dve’t°ﬂsst° %f%ﬁ’gr‘fé TEB9ti on of

pi ck-up roller 35,tQ _convey recar di rial, . fromthe cassette 31
toward the 5 ﬁéﬁrlec%fs 3{% ngiﬁlfe& 1 6r's sg%pnegfltlr'antsrb‘%ré;#‘e‘tr ezérl?%nj?'fl mis

encased in the cassetie HefDhie by i Aeh Sds oV dod idh a

sufficient conveying tine until the |eading edge of the tranSparent resion

filmhas been qngageddrdihg %p{&il 3gﬁhé ;ﬁﬂﬁ&iﬁ ls¥eratfiomngs | 0 step 323

stops revol ution of pick-up roller 35. hen, steps S324, S325, S326and
S327 fol | ov6 sucRARSINARIY Ut it aHe el MinPreEndfoft NenPatécofainging rol lers

37, the pair of feed rollers 38 and 39, and the pair of discharge rollers
320, and to tumpagere lsscthesn fadatekteB My ddhatsddund asmndore323As a result,
the transparent resin filmcan reach the pair of feed rollers 38 through
the pair of tifhaf risl.| ethemBtheartikasiaking edge of the recording
. paper is detected in step S312, step S313 follows to
.stop.the printing opefation.
Y 10 * The §ecording_paper'with an image thus formed
on its surface is conveyed toward the pair of
'discharge rollers 320 through the pair of feed rollers
39, énd discharged further toward the discharge tray
321 through the pair of diséharge rolers 320. When
15 the trailing end of the recording paper is detected
by the third sensor 324 in step S314, step S315
follows to provide a sufficient conveying time until
thélreCOrding paper has been diSchargéd into the
disclarge tray 321. Then, steps S316 through S318
20 foliwaSucéessively to stop driving of the pair of
feed rollers 38 and 39, the pair of discharge rollers
320 and the suction fan 318. One sequence of |
recgrdihg Operatibns for the recording paper according
to the first recording mode is completed in the
25  'manner as described above.
Now, the operations when the switch 3104-2

N _ ‘turns on will be déscribed below.



fiurt her conveyed through the pair of feed rollers 38. Step S328 judges K
whet her or not the |eading 20 edge of the conveyed transparent resin film

is detected by the first sensor 322. \When the-leading edge is detected, Qf/
signal "yes' is transmitted, and step S32pxfollows.to stop revol ution of

the pair of timng rolers 37. Then, in step S330, the second 25 ink jet
recordi ng head 317 is driven to start printing onto the transparent resin

film The printing opethtiboBake,CeRlep) &3l Untgdoddeds reo ldtgp edge - of

the transparent resin filmhas been detected by the first sensor 322. That

is, when the $83l| thgouwdhesbépt BE1lt-Bangpadestcridsd gbdvai s Smpcted in

step S333, step S334 follows to stop the printing operation 5 of the second
ink jet recoragﬁb abagtsiyevehuthenorhe P iskTip wirdhlathedd exrlignpesiye of the

fil mconveyed toward _the first ink jet recording head 316 is detected by

the second sefsB®c8Pdingrragerpdlpfrem fyenFasieteanfBtrvant hep S331

advances into the step.S332 10.to make the first ink jet record; head 316
Start prifti nREbRePh: FHIBR SOLNGTR B | B (P SRARRIC RORLGH AL
recordi ng-1iqyLd Rt kQn n r.for. to the fil T i nting
operation of #%eeggggghi ?\'ﬁ thlg Fgg&}g&tﬁ’g ﬁ%&%ﬁ i%e%‘ontégnefe?al% until the
trailing edge;of ,186i8EaNsRRREAL i, st méEﬁ%%&*ﬁ? t t he second
sensor 323. T atp%s*, J’Wﬁen t'-ﬁl’él tgrgih??r%graleeége of the t Id‘?n%n?és: %%t ed in

. the leading edge of the tranéparent_resion film has

5

been engaged into the pair of timing rollers 37, and
10,1step 323 stops revolution of pick-up rolie; 35. Then,
steps 5324,_5325, S326and S327 fo;low successively
to start revolutions of the pair of timing :qlie:s
37, the pair gf feed roliers 38_and 39, and_the pair
of disqharge_:gllgrs 320, and to turn the suction fan
is 318 on at the same time. .As a result, the transparent
resin film.can.reach the pair of fegd rollers_38_.
through the pair of timing rollers 37, and can be
fﬁrther conveyed through the_pair'of feed rol;érs 38.
Step. S328 judges whether or not the. leading
20 edge of thé conveyed transparent resin fi;ﬁ is
detected b?.the first sensor 322. When thg_leading
edge is detected, signal "yes" is transmitted, and
.step:SSZ9 fqllbws_;o stop revolution of the_pair:of
timing rolers 37. Then, in step_s330,_the second
25 ink jet recording head 317 is_driven tp start
printing onto the transparent resip £ilm. The

printing operation is continued until the trailing edge



¢ st.ep S335, step S336 follows to stop the printing operation of the second
\ink jet recording head 316. 20 The transparent resin filmw th an

«:iage thus formed on its surface is conveyed toward the pair of discharge
rollers 320 through the pair of feed roller 9, and di scharged further
toward the discharge tray 321 through the parr of discharge rollers 320. 25
Wien the trailing edge of the transparent resin filmis detected by the
third senspr 328, the epr @8parent oresin Pibmi Hasabeehfdeteatedobyeying tinme
unt i | 1 the transparent resin filmhas been discharged into the

-di scharge traytiBRIfirshesenseep32B315That obgh €3¢8 thel braslingsedgely to
stop driving of the pair of feed rollers 38 and 39, the pair of discharge
rollers 5 320 ¥hdhheEARIRIFLIBESIEN thémséﬁu@ﬁéecb¢dré%o$HeP|ng
operations fo Qg%fnt resin filmaccord- ing to the second

recordi ng md;sﬁgz’e'cg%nét 4 nf?%mﬁ%mﬁ‘érsﬁgpd'é%%r?’ééﬂtéﬁgv%peﬁfﬁt%ﬂ%

f b r di 10 head d th K
droplet o Bot ¢ ?gﬁn"ff%epm%?'r Q'f DL, FPear 088 ARabs hne Pa B " "t he
sanme i mage el efignd, i efé’%&’iﬂg a84& 3&”1:&9'?1{8%58\98?8'&”9 on a

film but the run nu e recor | Tqurd deposi T1on

:fz;;wziﬁo#"dzéni%aﬁt@aebﬁ%ﬁ%& e pecsamo s s et

pl ane paper ragprelia\Gdamid ensor 323 during the printing by the

head 317, the step S331 advances into the step $332

_ 10 to make the-first ink jet recording head 316 start
printing operation onto the film. ~In this manner,
two runs of recording-liquid deposition can be
performed onto the film. The printing opgration of
the first ink jet recording head 316 is éontinuéd

'15 until the trailing edge of the transparent resin film
has been detected by the second sensor 323. That.ié,
when the trailing edge of the film is detected iﬁ
step S335, step S336 follow$ to stop the printing
operation of the second ink jet recording hgad_316.

20 - The_transparént resin film with an image thus
-formed on its surface is conveyed toward the péir of
discharge rollers 320 through the pair of feed rollers
39, and discharged further toward the discharge
tray 321 through the pair of discharge roller$.320.

25 When tﬁe trailing edge of the transparent resin film
is detected by the third'sensor.324, step S315 |

follows to provide a sufficient conveying time until



ebtained in a reproduced image by fil mrecording. For exanple, three
recordi ng heads can be provided, 20 and three runs of recording-Iliquid
deposition can be performed by driving all of the heads in the recording
onto the fillm whereas in the recording o pl ane paper, .two of these
three heads can be selected to performtwo funs of recording- Liquid 25
deposition. As described above, the present apparatus for recordi ng has a

plural ity of +FECEREdLRd A e P 1y Hadlod &R iddRat S0 el means are

driven in the case o 't ght-transmtting recording material to performa

plurality of th@caigbﬁﬁrlg'eqlt'r%ydws' t ofhdrp! HQsaith § henSaugni o3oe el enent,
so that a reproduced image 5 with a practlcally sufficient transm ssion

density can pelobwaishededsdvely ad isHYp tdANAMRG té N0t heops T ngE mat eri al .
The troubl e appearing when a transmtted inmage is observed, that is, an

i nsuf fici ent fdedsirbyl lefrsi B8garfdrited the pdimghdf tdtsshat gé nool beos d| ng 10
material due to a large transmittance, can be elimnated. In the present
appar at u$ f oB2pecepddithe, an$uqnxﬁanrﬁﬂ&nxuﬂmes§¢mmem@st¢fcre@on@+y to the
ink jet recording process, but, for exanple, a recording. 15 neans of heat
transfer proééﬁs%‘&ﬁ'aﬁé“&’lsséq}?sé'd‘e Myansparent resin film accord-

1ng to the second recordlng mode is completed in the
manner as described above.
' In the foregoing embodiment, two recording
10 heads’aré pfOVidgd and the ink droplet ejection
(spﬁttéring)“is carried out in two runs for one and
the same image element in the second recording mode
sultable for recordlng on a £film, but the run number
of the recordlng liquid dep051t10n ‘is not restricted
15 thereto. That is, when an equal density is designated,
a.trénémission density substantially equal to that of
a repréduced image by plane paper recording must be
obtained in aﬂreproduced'imaae by;film fecording;-
For example, three recordihg heads can be prdvided;
20 and three runs of recording-liquid depositien cén
| be performed by driving all of the heads in the
recording onto the film, whereas in the recording
onto plane paper; two of these three heads can be
seleéted'to perform two runs of recording-liquid
25 deposition.
As described above, the presentfépbaratus for

recording has a plurality of reccording means, where

v



‘46 CLAIM5S 1. An image recording process conprising the steps of: 5
gelecting one of a light-transmtting recording material and a ,

I ¥ght-reflecting recording material; determning, for each inmage el ement in-:

-a regular array of such image el ements makig&g-up an image field on the ;
selected recording material,whether to deposit liquid 10 on that inmage
el ement; and depositing a predeterm ned nunber of droplets of

recording jiqutdiense £Hs fé&@fﬂkﬂﬁ maabsrkék aEi%g%hih”%%% glagLent so
h the se o)

determned in accordance wt ection recording nmateria

such that no6g 451ightdtPRhehSt 81RgUeRESEHEH PR tEFAYE %be?%QEo§%
det er m ned when a light-transmtting recording materia is selected

than when a a plghalityleftregordingondgagamaepbkakons roel 8akednd20
2. A process according to claim 1, wherein the droplets of the
recordi ng |i qukkie asamé oimage bglementk pot thmthadrefrodupedceémagaccording to
claiml| or 2, wherein the 25 droplets of the recording liquid are
dropl ets of aqiié®lysaipkactically sufficient transmission density

can be obtained even on a light-transmitting recording

material. The trouble-appearing when a transmitted

image is observed, that is, an insufficienf_density

of image formed on a light—transmitting récording
\/ 10 material dué to a largé tfansmittance, can be

eliminated. | |

In the present apparatus for recofdihg, the
recording means is not restricted only to the ink

jet recording process,_but, for example, a recording

15  means of heat transfer process can be also used.

20

25
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47 4\\jR\proce55|ng according to any precedlng claim wherein the

Ilght transmtting recording nmaterial is a plastic resin flm 5 5. A
prfocess according to ‘any preceding claim wherein the _f:
| fght-transmtting recording material is accep E l1| UI u lets of the -
ﬁecording'liquid. 6. An image recording lally as 10
descrlbed in the description with reference to the ramﬁngs 7. An
llnage recordi ng apparatus conpri sing: negps for selecting one of a '

frecordlng mode for 15 recor di ng orf+€a light-transmtting recording
/ material and ~a cragssrding - node for . recording on a

Iight-reflecting recording material; means for determining, for each
i mge el enment in a regular array of such inmage el enents. naking up an 20

image field on _a recording materjal, whet her to deposit |liquid on
that inmage el erreml- aAR ARAgE TeGOTHAND PUIGRFS 2 GANRIILING ncthe RkeRS
of droplets ecording liquid onto the recording material at
each inage eIe ﬁf so determned in.25. accordancer with - the

selection gf recoggnBedinge Sid) 'kl 410 o IRl Sl andi AL EARPS' [ AbdRd1AgRIC

el emrent so determn when - the recor di ng
lirght-transm tti ngateidalaland aﬁdﬂ;ﬁﬁ&émw rédét&‘dﬂﬁg)rtﬁht‘éjrim)ﬂe
for Ilght-reflectlng ‘material is
_ determining, for each image element in a regular array
of such image elements making up an image field on the

selected recording material whether to deposit liquid

10 on that image element; and ~
depositing' a predetermined number of. droplets of
recording 1iquid onto the recording material at each
image element so determined in accordance with the

selection | of recording material such that more

15 droplets are deposited per image element so determined
when a light-transmitting recording material 1is
selected than when a light-reflecting recording
material'is_selected.

| N\

20 2. A process according to claim 1, wherein the
droplets of the recording liquid are formed by an ink
jet method.

3. A process according to claim 1. or 2, wherein the e

25 . droplets of the recording 1liquid are droplets of

agueous ink.

ey

o)
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i selected. 5 8. An apparatus According to’ cIa|n17 mhereln t he dep05|t|ng
means includes an ink jet means for 9. =
.. Ap apparatus as claimed in claim 7 or 8, |t|ng nmeans
‘repeats deposition of.a droplet at an inmage el ,ﬂ !ﬂﬁﬂ ﬁined mhen in
t he recordi ng node f or light-transmtting natehla
apparatus as clainmed in any of clainms 7 to 9, mhereln t he dep05|t|ng neans
conprises a first recordi ng neans forAdkpositing droplets only in the

recording node for light-reflecting naterial and a second recordi ng neans
for depositing drod.et & @ﬂoFeissim accordingcortdi n@nyderemeding claim,

light-transmtting material. An apparatus as clainmed in any of clains
7 to 9 wherein: th#® %%lm%dit% rangpititdeg reqonding aatenrind ddass
for depositing  drg Ieta in bot 25 recording nodes, and a second
recording neans fo ﬂkoplets only in the recordlng node for
light-transmitting naterlal ) 12 An apparatus for recording, which
conprises a 5 plurality of recordi ng means for recording by

deposition 5 on mRcor i Ngrocedd Cldcdording 2d anyh Preceding claim,
actuation-controlling neans for controlling the drive of the recording

means i n accor dancehsirtelina. fthest light-dinapamitting revoxdichg aatetiial Made,

M nunber of _
. acceptable to the droplets of the recording liquid.

6. An image recording process substantially as
~ 10 described in the description with reference to the

drawings.

7. An image recording apparatus comprising:

means for selecting one of a recording mode for

15 recording on a light-transmitting recording material

and a recording mode for - ‘recording on a

light-reflecting recording material: |

means for ' determining, for each image element in a
‘ regular array of such image elements making up an
AN

20 image field on a recording material, whether to
deposit liquid on that image element; and

- means for depositing a predefermined‘ number of

- droplets of recording 1liquid onto the recording

‘material at each image element so determined 1n'

.25 .. accordance with the selection of recording mode such

that mere droplets are deposited per image element so



AN

10/ \\\\?h recording neans belng actuated in _the flrsL_recordlng N
mogde to record an image el enent on a recording naterial, where M> 1, and N;//
nlmber of the recording means. bei ng act uat m mﬁ“mﬂecordl ng node ™ ..
t‘o record the sane i mage el ement on a rec 1%“““ 1 ial, where N>

Nl 13. An apparat us according to clai m42;*wferéi n"eath tecordi ng means

/i's an ink jet means. 20 14.: A recordlng appar atus substantially as
‘/descrlbed in the description mnth refeﬂb@ce to t he draw ngs.

_ determined . when _ the.  recording = mode for
light-transmitting materiai is selected than when the
recording ._ﬁdde for light-reflectinc material is

selected.

8.  An apparatué;gccording.to claim 7, wherein the
depositing ~ means includes an ink - jet means for

depositing the droplets.

10 . 9. _An apparatus as ‘'claimed in. claim 7 or 8,
wherein the depositing means repeats depositidn of a
droplet at an image element so determined when in the

recording mode for light-transmitting material.

.15 - 10. An apparatus as claimed in any of claims 7 to
9, wherein the depositing .means comprises a first
recording méans .for depositing droplets only in the
recording mode: for light-reflecting material and a

- second recording means for depositing droplets on1§ in

- 20 the recording mode for light-transmitting material.

- 11. - An apparatus as .claimed in any of claims 7 to 9
.wherein the depositing means  comprises a first
recording means for depositing droplets in both - ’

25 recording modes, and a second recording means for
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49 -
depositing droplets only in the recording mode for
light-transmitting material.

12. An apparatus for recording, which comprises a
plurality of recording means for recording by
deposition on recording . materials, and an
actuation-controlling means for controlling the drive
of the recording means in accordance with a first
recording mode or a second recording mode, M number of
the recording means being actuated in the first
recording mode to record an image element on a
recording material, where M 2 1, and N number of the
recording means being actuated in the second recording
mode to record the same image element on a recording

material, where N > M.

13. An apparatus according to claim 12, wherein each

recording means is an ink jet means.

14. A recording apparatus substantially as described

in the description with reference to the drawings.




