HEAT- SENSI TI VE COLOR TRANSFER RECORDI NG MEANS AND PROCESS. The present -
I nvention relates to a novel heat-sensitive color transfer . Lng neans.
More pagtticularly, it relates to a heat-sensitive co \ﬂr -§ @ Pecording’
medi a't.abl e for use in thermal recording system capabl e of producing

col or pges, for exanple, thernmal pgrinter. In recent years, thernal

printer and thermal facsimle have been used mﬁdely because of their

advant ages S WHN S 1B EENeN oL AN SEERNREEBRDERS! - ~ Usually, a

heat -transier ripbbon or car bon paper consistrngof a foundation and a
heat - se |ge t ransft Lnk layer applied thereon is used as a recording
medi a i&i@Q&—%ﬁﬁgﬂ§59§E§§rer and the thermal facsimle, and various {
i nprovenents on the fastness of the transferred 15 inages have been

proposed. Known thermal printer and thernmal facsimle are of the type
produci ng a duplicate of single color such as black or blue, and there is a
strong desire for thermal printer and thermal facsimle capabl e of
produci ng 20 mul ti-color imges. In color recording systemtechnol ogies,
there are known an |npact recordlng gsten1as seen in a cqventional
typewriter in whicht® RESTROT| LRBRALEOH. T21AE60FCAaYSdi th i nks of two
col ors, heauﬁqémqeﬂivand025r tnﬂnsﬁérjeécbeﬁdhélM@aﬁ#ﬂéﬂndﬁéVWHCh i nks are
jetted 0 i pk-Le a has the

di sadvaﬁ‘{ages “%Pg% %ei@rr%% gé é’ehg}% g%f)’vsvlpe}%or (fo:%’ speed. Al so, the
| atter mqsﬁeﬁumamweme%@ pubbrbike foshuge dinoddiermadf the nozzle
for s et tddihitnPOsystdk t4PSH1O BECHEoBLRGAG %l‘o’i’k ifageld ! &bt hrough the

nozxZles havi a very n rrom/ogenlng, and since
example, thefmal printer

In recent years, thermal printer and thermal
facsxmlle have been used wldely because of their
~ advantages such as maintenance free and low cost.
10 Usually, a heat-transfer ribbon or carbon paper _
consisting of a foundation and a heat-sensitive tfansfer
. ink layer applied thereon is used as a recording media in
the thermal printer and the thermal facsimile, and
various improvements on th° fastness of the transferred
15 images have been proposed.
Known thermal printer and thermal facsimile_ are
of the type producing a duplicate of single color such as
ey black or blue; and there is a strong desire for thermal é;
printer and thermal facsimile capable of producing
20 multi-color images.
In color recording system technologieg,
there are known an impact recording system, .as seen in a s
coventional tfpewriter in which a cloth ribbon, e.g. a
ribbon coated with inks of two colors, is employed; and
25 an ink-jet recording system in which inks are jetted by
employing two or more ink-jet heads. The former has the
disadvantages of generating much noise and slow recording
speed. Also, the latter has the disadvantage that
problem§ such as clogging of the nozzle for jetting out
30 ink tend to occur since the ink is jetted through the
nozzles having a very narrow open%pg, and since the



-2- amount of ink jetted nust be controlled, the apparatus itself is very
conpl.i cat'ed- and expensive and the operation thereof is also conplicated.
‘Recently, to nake available a color printing 5. system which overco t he
aforenentioned problens, there has been proposed a col or recording ‘am
utilizing the principle of color television and col or photot el egraphy. Fig.
1 is a diagrammtic view showi ng such a=oldr -recordi ng system A color

original 1 is subjected to 10 . color separation by filters 2a, 2b and 2c.
The respective cHIRESfaridtedeitikgge sugite behaontasd Ued prideoapPeerrtEst ubes

3a, 3b-and 3c, aitkel® BONATH ebrpllieareld awasiepansYveCknd thgnal C and
magent\as si gnal M tpqﬁﬁkg | s age.tr%agnitted tronégbtransnitter 4 to a 15
recei ver 5 at whIRH THESi Gifdic e 38r &456n SOPPIFRTE ed again. The signal s

are transnitted to a printRecedtly,r dyor ovkee ayaddlabrlel magelolri prickdsgly
resenbl es the ordlingl .t etend PSR Udinng i RpR! i to
such a syste%ﬁ havyfaH beerY p?:opose )éé)r?{%%zgthé c?evel Qpé‘d. Om%he p%%%ll%gigt’i gﬁggg a
t hermal printer has thgemprinapased ias cadwanragerdd nigr @viskeawdildrzd ngr thew
cost, ease of operaiciple |afvaudicae taldviisglonprand icw) capedbt ot legiaphyal | y
known col or i nmage; forym r Sﬁé V. . color..recarding system

I ncl ude a 25 gﬁfl 'esi;%ynp od}e% i%ﬁ%‘%%@%@#n&r i?%tcé’r eam%ogﬁxgnakes It
possi bl e to obt &AeroRding @ysden . .nmadesalpra ofiigding lt rledismavbigsteids dlcosed i n

Japanese Pajgnt ddnea@ndding Rulin Gt iGN dekaklond Kekainka N, 196647/ 1979. Thi's

process uses a _recordl nq, medi a conprising a f oundati on 30 _ and _ :
heat - sensi tive iTHERGFIY HIRAFsF I WRRGSSh aF S dile? iTseds Bt s of
yel Low, magent a,pleytase et diladiubes @as, @te avd Begecndn areordomiveereld Snaied
heherbor celh g6 Seateest sip sl higldsled D ), W
conposed of a doiigmkoHwrd tramsmigted from a transmitter 4 to a
15 receiver 5 at which the signal separation 'is conducted
again. The signals are transmitted to a printer 6 to
reproduce a color image which closely resembles the
original, on a copy sheet 7. Recording machines
applicable to such a system have been proposed and
20 developed. The application of a thermal printer to the
printer 6 is advantageous from view-points of low cost,
ease of operation, low noise and high printing speed.
Conventionally known.color image forming
processes by the thermal color recording system include a
A 25 process employed-in a thermal color printer which makes
it possible to obtain multi-color images in a single
treatment as disclosed in Japanese Patent Unexamined
Publication (Tokkyo Kokai} No. 156647/1979. This
process uses a recording media comprising a foundation
30 and heat-sensitive ink spots provided thereon wherein
4-color ink spots of yellow, magenta, cyan and black
colors are arranged in rhomboid cells and the rhomboid
cells are disposed side by side in parallel rows which
extend across the foundation. The thermal head used in
35 this process is composed of a double row of heating
elements arranged in rhomboid cells corresponding to the
rhomboid cells of ink spots. Minute spots of different
~colors are transferred from the recording media onto a



el enents arranged in rhomboid cells corresponding to the rhonb0|d cells of
‘ink Spots. Mnute spots of different colors are transferred fromthe -

recordi nmedia onto a -3- copy sheet by heating with the thernal head‘
~ S0 tha&gsifferent col or spots are not superinposed with each other to form
a col or 71 mage. The publication alfo di scl oses anot her process wherein

there are used a 5 recording nedi a whi ch has parallel stripes of

heat - sergph \é%eIé%k%ythetahﬁn@b%Q:hf e GRRmR10MeAd FENAA4ON, the stripes
extendlggﬁggépendlc ar to tthe travel direction of the recording nedia and
i

bei ng d §1t SR HPEp ERANTg A& NS SRPESHTPOSES ¥iEaGRcfo stripe has a
very nartderwitgt orin sbadldi Zhaya.), ohe publdicmlidreadsthi ch has heatyng

I ; I b I transferred
el ement {dal; %gtra{a}%ctg, @cﬁs@ Whein WLe yarf‘eagﬂsfao or is tr

line-to-11ne I'ne: out mm an pace bet ween t he

i ne%: @GRS dhRgG) mﬁ@%ﬂ(ﬁﬂ&ﬁhﬂh&ﬁ Pparmllel stripes |gfiyever, the above

pr ocess g dtasRnai@l s niiatod h'.QxeCCHHUver mlwtddlrbﬂss JiPta Satisfactory and
nedi a and the copy sheet: cannot easily

al so posi n the.recor
be adfu?ﬁ%hgg%dog wEESfSFELPF? e§t9899“8|PFFEGP@lFBlGEtépntéﬁear col or
i mages. tZz@vel direction pf paetreubad;nglmedleaahdobehhg heat - sensitive ink

spots 061%565&33 g gckggggtlgg ?v%fpggkhc% Pﬁgsﬁgntabns sublim abl e

dyes which are su fidad. upon printing
andYep&ériee 5ﬁ5aac89yYsﬁé§F°WtHédﬁbeoéfabheth@aﬂ3smmsﬂb|aedrecordlng 25

nedi a pmaemacl haeaewmaacaaaaneaa;ﬁat éheﬂeﬁég‘(aBﬁ:égeﬁrEQﬂbeﬁe% control of

t he thern% ad_is ve ffi cu printi al s60 the dyes of .

each cofof P8§8 fwaewééSFF¥3F88 aﬁ8 ﬁFxgﬁ ﬁFFHSBgEHe t her durlng t he W

st or age lénet-ho—Adoea (widshebf ehearlnnageaboannOLZBemm and
space between the lines: 0.025 mm.) on a copy sheet.

15 However, the above processes have problems that
the color resolution is not satisfactory and also
positions between the reccrding media and the copy sheet
cannot easily be adjusted and, therefore, it is very
difficult to obtaln clear color images. _

20 In partlcular, since each of the heat-senSLtlve
ink spots or stripes disclosed in the above publication .
contains sublimiaﬁle-dyes which are sublimated by the
heating with a thermal head upon printing and deposited
on a copy sheet, the use of the heat-sensitive recording

. 25 media proposed therein accompanies fatal disadvantages
that heat control of the thermal head is very dlfflcult
during printing and also the dyes of each color tend to
be sublimated and mixed with each other during the
storage of the medla, whereby clear images cannot be

30  obtained.

It is an object of the present lnventlon to
provxde a heat-sensitive color transfer recording media
which can be used in a thermal printer to give clear
multi-color images of high resolqtion at low cost.

33 Another object of the present in#ention is to
provide a heat-sensitive color transfer recording media
which makes it possible'to use a low cost, small-size
thermal color.pfinter. |



30 obtained. It is an object of the present invention to provide a
heat-.sensitive color transfer recording nedia which can be used in a

thermal- printer to give clear multi-color inmages of high resolgshon at .l ow

cost. 35 . Anot her obj ect of the present invention to proyide
a heat-sensitive color transfer recordiﬂg medi a which nmakes it possible to

use a low cost, snall-size thernmal color printer. -4- A further object

of the present inven gribfet0oBALEds a galyagRRl iH it iansf or

recordi ng nedia suitab r high-speed colof recording. According to the

present. i nvenpigRidenar Reht -BeA%if8%e® co1drN8Pan3aY e radhng’ meqdast er
recordjng nmedia conprising a continuous foundation and a multiplicity of

coated areas ghiBaaltieSeBy high-kharaf @blorkyeaRRiag onto the foundation;
the multiplicity of the coated areas being di sposed on the continuous

foundation side bycgb@ding 8% thel haegent Hheehl iotgnttinedeus sl pudddideadn;
the multiplicity of the coated areas being arranged sequentially in the

| ongi t udi Bal €i heatisensfitiive ecoldbirnteransifewrndaiciord ing @ eddpe aiompy Lsintg
whi ch conprises a plurality of coated areas of different colors, at |east
yel | ow, nmagengacandiopsus Savhdaft ithe adidf fae madtt ip3 icditor afoxcad edr @axreas

i ncluded in the repeating unit having a length in the | ongitudi nal
direction of PRehesfrisgnsds iveutaanisdiersdoksasripdiied ental the tleandatdom sof
one side of a copy sheet; and each of the heat-sensitive transfer ink

| ayers’ of thetESaﬁé&t&Pé&§iG§iﬁ5 &her £08&de AT safk bedPG UIFPOSAS o8 thea
transparent colori.ng agent and_g transparent .hot-nelt vehicle; and having a
visiple Iight SPPatBHPERafeuninsieny SIA SV 848 ShaRsodR ATEVEHUMNA Ly of

the diffeﬁsntCSBkgﬁuous foﬁhdation; the multiplicity of the coated éreas
being arranged sequentially in the longitudinal direction of
the continuous foundation in a repeating unit which
comprises a plurality of coated afeas'of different.coigrs,
at least yellow,‘magenta and cyan; each of the different
15 color coated areas inclﬁded in the repeating unit having a
length in the longitudinal direction of the continuous
foundation substantially equal to the length of one side of
a copy'sheet; and each of the heat~sensitive transfer ink
et la&ers of the coated areas being a transparent ink layer
. 20 comprising a transparent coloring agent and a transparent
hot-melt vehicle; and having a visible light tranémittance

hereb .
of not less than 68%;ksgid3%lurality of the different color

heat-sensitive transfer ink layers of the coated areas of
the recording media can-be melt-transferred imagewise onto
25 the copy sheet by means of a thermal head so that the

portions of -at least two different color ink layers



heat-sensitive transfer ink |layers of the coated areas of the recording
medi a can -be nelt-transferred i magewi se onto 25 the copy sheet by neans of
ath | head-so that the portions of at |least two different color ink °
Iayezgzﬁ -4a - nelt-transtetimed W th superinposing on each other on the
copy Sheet exist as substantially separate superinposed | ayers, and whereby
at | eamkltwe radls@e ree@akaltho BupErdanh oddh Do rS W fad ¢ de copy sheet
to give a color inage. Fig. 1 is a diagranmtic .view show ng a col or

recor dengyspheemn ekigt Asi subssandimilily pepanraten safpearingdmet ment of the
heat -sensitive color transfer recording nedia of the 10 present invention.
Fig. 3layeascr evd- wberiedyalatvilewssf tmoe codeor dieppreddion dfmdger 2 t aker -
along the line X-X. Fig. 4 is a schematic plan view showi ng a nodified &

enbodi RERt PEf SURErdapeseidn @nnddiea copywsheetrites givearsd @ lars Fi gs.
5A, 5B _and 5C are schematic views showi ng a manner of formng a col or inage
usi gg tH@8Pecording media shown in Figs. 2 and 3. "-5- Fig. 6 is

schemati c pggn v&eM/shong%Egnother enbodi nent, of the recording nedia
accor di ng t B1Bhetprt&sEndidEEREImGT1crvg oW Showing g SRR RFRATIANEY of the
5 regggggng media shown in Fig. 6 taken along the line Y-Y. Fig. 8 is a
schemalr € pFan vi ew show ng a nodi fied enbodi nent of the recording nedia

shown in Fig§g. 2 is a schematic plan view of an embodiment of

the héat-sehsitive cdldr franéfef'recording media of the
19 Dresent invention. - o o C}
Fig. 3 is a cross-sectional view of the recording
media of Fig. 2 taken along the line X-X.
Fig. 4 iS a scﬁemaﬁic plah view'showing a modified
eﬁbodiment'of.the Eecording media shown in Figs. 2 and 3.
15 Figs. SA; 5B and 5C are schematic views showing a

manner of forming a color image using the recording media

shown in Figs. 2 and 3. : e e e m 5

1



6 and 7.- Figs. 9 and 10 are schematic views showing a 10  nanner of

. forming a color inmage using the recording nedia shown in Figs. 6 an . The
“heat -sensi.tive-color transfer recording nedia of the present invent is*\
used for formng a nulti-color imge on a copy sheet by successively 15 /*

transferring a plurality of heat-sensitive transfer ink layers of different
colors, at least three primary colors, i~e.S5yetlow, magenta and cyan, which
constitute the coated areas included in each repeating unit, onto the copy
sheet so that different coFa8-i fk iEnggbematdc2@lansupewi apowingoanbbRegopy

sheet. That I's, tbodam@hi 3t ehedreabelihfRACayS BOckba; heCORLAg Tedi a of
t he prasent |nveP&bggnQaqvgﬁt@ngorned by Superinposing t or three col or
i nk i mages of yellow, magenta and cyan on the copy sheet. 25

More specifically, colors 8ifier 7t h&nat heopsir-sacyipuak yviéwowf chyan and
magenta, such aSré&@rth@emeaiﬁeBhobhaQK’F?%?'Gcegkgﬁ £98£§dtﬁ¥ line Y-
nd ma ?r1t%ht

superinposing two or three_of yellow, cyan C enta 1 nk’ i mages.
case, the different color FhR-iRadBsat PahsPakiedehsr Bbev sheyeiidmdsed are

present on the copdifhiedt emhodiménta of atRet hatotdityg aned i@t sisalst antiald v
~adm xed with eacg ghBer. Accordingly, each of the ink layers in the
recordi ng nedia of the present invention nust be highly transparent, and
otherwi se, a clear color |fage-wltand }oodreosohenapieduews rshvaning e

obt ai ned. |pot hempnaeenbfi PYEALAGNa 8By Shi & hd By Eﬂé”?gééféi of each
i nk | ayer of ye!%gﬁl nagenta.or g%gn LS ﬁreferably not less t % nore
preferably _pMeHER PRRYN FAFESS 006 #Aofder to obtain each ink |ayer

L The heat-sensitive color transfer recording
media of the present invention is used for forming a -
multi-color image on a copy sheet by successively

15 transferring a plurality of heat-sensitive transfer ink
layers of different colors, at least three primary
colors, i.e. yellow, magenta and cyan, which constitute
the coated areas included in each repeating unit, onto
the copy sheet so that different color ink images are

20  superimposed on the copy sheet.

That is, the formation of a color image using
the recording media of the present invention can be
performed by superimposing two or three color ink images
of yellow, magenta and cyan on the copy sheet.

L 25 o More specifically, colors other than the

; . primary pure yellow, cyan and magénta, such. as red, blue,
green, black, etc. can be formed by superimposing two or
three of yellow, cyan and magenta ink images. In that

. case, the different color ink images transferred and

30 superimposed are present on the copy sheet in such a
state that they are not substantially admixed with each
other. Accordihgly, each of the ink layers in the
recording media of the present invention must be highly

- transparent, and otherwiSe, a clear color image with a

good color reproduction cannot be obtained.

In the present invention, the visible light
transmittance of each ink layer of yellow, magenta or
cyan is'p#eéefab&y not less than 68 %, wmere preferably



*.having the above transnmttance, it is necessary to use a.coloring agent
havi ng a high transparency and a hot-nelt vehicle (such as- binders and

i ng agents) having a 5 hi gh transparency. Further, the, coloring

nd hot-melt vehicle used +n each ink |ayer preferably shoul d.have

sof t
age
near

refractive indexes fromeach other. In the present invention,

"transp&n&ﬂlaﬁﬁcﬁha@)&@eﬁt"'hmansdercbboobhgiageathcdp&b&ay@&'giving a
LY ansPapgl dg YoV ith dfi et nde 51 BEC Ll AlIELIARSM] AAee O

t han 68% whe

he col oring agent s adfri Xxéd Wit s ar ent. Kot -

‘the term
not | ess
nel t

vehi cl eCE3PFINE agent Mhakdirg %.%bﬂhehFﬁ@sagéﬁcheﬁ@d ?h@QQ1%EMErent -

yel | ow ¢RhaE1Ry @GR Sad!SELhddrd hsqaeébewéhnkgl 8% 8h tis)CIH4] oy Yrent s S&.)gh
n%h ge éw Yel | ow (| ead chrgnate Zinc_Yellow (basic zjnc chromate

Lendn YOLBBw RS "ﬁﬁﬁﬁec‘?ﬁ%rrat%‘}r R&Hini E?rrYEPF‘SF\F“ﬂIaSHFH& 2 | ow S, Hansa

Yel | ow b6t -Heisa veliclé Bded Hansazdrl k. CaybgnpaefeldablkyG3hdwrba Yel | ow

A, Hansg I I di &n Banzi di ne Yel | ow

G Ben2|3|ned?%I(MN%?ggﬁ%rﬁaggﬁlﬁ%% Péhhﬁ%? §Lé%|ﬁollne Yel | ow Lake; and

dyes such aanammntThwmtms,panerﬁemag@ahspa&eharddlerﬂgeag@wsed in the
magent a ay s, pi nts.such _as Pernmanent. Re |II|ant Fast
Scarl et é%}% FI ﬁyog'nfk"?é a#\g %stgf %}%r"f‘eﬁ o) (T lf—'% lalYléf

Pet

PraneﬂtViﬁéélﬂiEJRshBrﬁmhMam f neots BesPitham 08%Salzen the S:Bloﬂl@mm ne Lake

Y and Abgddl i8dnik&d wibs §¥F&s%d?@n@%o%§m&ﬁclg hembbEHE BRIENT cyan

colorin a ents u ed in the cyan ink layer 1 nclude pignents such as

Victori e 53(?° tening agfdtaie¥ree Pht hal ocyani ne Bl ue, Pht hal ocyani ne
and Fast Skyrh# uesaresphurimes gabhoase&lormngaaﬁbmts'Hsedrfﬁwparent

Bl ue.

colorlnghagggk

| ayer

20

25

30

35

s |Lowere
ellow, Naphthol Yellow S, Hansa Yellow 5G, Hansa Yellow'

3G, Hansa Yellow G, Hansa Yellow GR, Hansa Yellow A,
Hansa Yellow RN, Hansa Yellow R, Banzidine Yellow,
Banzidine Yellow G, Benzidine Yellow GR, Permanent Yellow
NCG and Quinoline Yellow Lake; and dyes such as Auramine.

The transparent magenta coloring agents used in
the magenta ink layer include pigments such as Permanent
Red 4R, Brilliant Fast Scarlet, Brilliant Carmine BS,
Permanent Carmine FB, Lithol Red, Permanent Red F5R,
Brilliant Carmine 6B, Pigment Scarlet 3B, Rhodamine Lake
Y and Alizarine lLake; and dyes such as Rhodamine.
| The transparent cyan coloring agents used in
the cyan ink layer include pigments such as Victoria Blue
Lake, metal-free Phthalocyanlqe Blue, Phthalocyanlne Blue
and Fast Sky Blue; ‘and dyes such as Victoria Blue.

The transparent coloring agent is used in an
amount ranging from 1 to 20 % (3 by weight, hereinafter
the eame); preferably from 5 to 15 %, based dn the weight
of each heat—senSLtlve transrer ink layer. When the
content of the colorlng agent is more than the abaove
range, the transparency of the ink layer 1s lowered so
that color reproduction becomes difficult, and when

o/
colorin g ag?HQ r % by wei ght,
her ei na %’lerg)%r%'émsaer%eféi iﬂ@%ra éroﬁ?%hggt%g@cg‘basegﬂo e weight 35
of L2ach¥rddpwsdisiad mnmm chﬂégblw Wealtzhermmmnt of the
S, rﬂHn?orI hadh 14e EbLYEuhaBEFombbE) L T 2B3RARGICY Of the ink



that col or reproduction becones difficult, and when -7- the content of
the coloring agent is less than the above range, a tinting strength of the
ink layer is |lowered. The heat-sensitive transfer ink |ayer is congposed of
a transparent coloring agent and a 5 transparent hot-nelt vehicl nposed
of binder, softening agent, etc. The transfer ink layer is forned by
coating a heat-sensitive transfer ink €onposttion onto a foundation.
Preferably, the transfer ink conposition 10 contains 1 to 20 % of a

col ori ng agentth@ocertemt ophfthe prateringdagzers S b6o$ Hhawnf thei AGCRBent ,

based en the toipdedry w¥eheidg oétie&egtnkogoap@smwn dheigoabiiageany be
carri ed-out by ho el t coat|%% so|l vent coat %fg T% hlckness of the
transfer ink layer is 15Tne R FT?e%%+EEY%th?B rtb“ﬁo B¥FS AS a binder

it is prefer akxl:@ngb@s@clrpd)bya sai-amlsmest heslogimgpagebt aendna(provided in

JIS K 2530§ Oft:.lar%éé néalltxo eC“)_ vg%géflgreérg%{;ggé%gzépgdggat sensitivity

of the resulti ayer anpl suc wakes are
car nauba wax, mwﬁt@mxwgtaa¢¢he ekX, haze wax, bees wax, ceresine wax and

spermacet . The solid wayygoyybis £0P) Pﬁlﬁdléi?ePoﬂ?' Bokhea bl ! BoaRifgskl Y
hot-nel tabl e material such as | ow nol ecul ar” wei ght | pol yet hyl ene, oXi di zed

wax or ester vRBAtzEeRTERLYSNtFRAEFRS, ipk composition @atq 3oftening agent,
it is preferabf&ﬁdh@m oy psféy¥abDy; mehéaei—&ngaésrmksCsm@bsaﬁleﬁtroI eum

Lgfiﬂfos ‘LZY%? t%ﬁﬁ% og%pgéKgﬁéggggcai?§igge?£§$ §n5°08§ |08% Ry oils
such as n1nere%1mdé5 artd 3 to 25 % ofla soﬂEenimgpaqende baselleat- sensitive
trgg§fer I nk l@ﬁ tgtéf QBdeQE$£tt6€”EESr§Pk'&BMpoéftféLe“d@ﬁe coating

' may be carried out by hot-melt coating or solvent
coating. The thickness of the transfer ink layer is

15 usually selected from 1 to 10 um.

As a binder, it is preferable to employ solid
waxes having a penetration (provided in JIS K 2530) of 10
to 30 (at 25°C.) in order to improve the heat sensitivity
of the resulting transfer ink layer. Examples of such

20 waxes are carnauba wax, microcrystalline wax, haze wax,
bees wax, ceresine wax and spermaceti. The solid wax may

. be employed in combination with an easily hot-meltable
material such as low molecular weight polyethylene,
oxidized wax or ester wax, as occasion demands.

25 As a softening agent, it is preferable to
employ easily hot-meltable materials such as petroleum
resins, polyvinyl acetate, polystyrene, styrene-butadiene
copolymer, cellulose esters, cellulose ethers and acrylic
resins, and lubricating oils such as mineral oils.

30 In order to provide the heat-sensitive transfer
ink layer with good melt-transferability, an extender
pigment may be added to the heat-sensitive transfer -ink
composition. Preferably the extender pigment is also
transpérent. Examples of the transparent extender

35 pigment are magnesium carbonate (magnesium hydroxide
carbonate), calcium carbonate (precipitated calcium
carbonate), kaolin clay (aluminum silicate), sericite
(basic potassium aluminum silicate), high dispersive



pi gmrent nmay be added to the heat-sensitive transfer ink‘conposition.
Preferably the extender pignent is also transparent. Exanples of the’
transparent extender 35 pi gnent are magnesi um car bonat e (nmagnesi um

hydr oxide -¢ar bonate), cal ci um carbonate (precipitated cal ci um carbonate),
-kaoléégclay (alum numsilicate), serircite (basic potassium al um num
silicate), high dlsperS|ve -8- siticdc acid anhydride (comrercially
avai |l abl e under. the name "Aerosil" made by N ppon Aerosil Kabushiki Kaisha)

and white c&tBdFiCpasddpianiyey ide | (commenied addie avai b riinder ebipg oyed in
an anmount ohame! "MRE®stinan mhAeibyd NipPd Ui 12 Kdbudh i Daseshon the

total dry weight of the heat-sensitive t nsfer ink co osition. Furthegy, a
finely d|V|88g MDA e SATRON JOLRGIGitat Plde Gidred TRE t9EEIRART sensi t 1 ve
transfer i nbxgmaspmsuisl @employedian tan Emunte dfhaedteatiorsenshdn VBO 19,

Lranst e | i LpuGr ot s G000 s Ty g 1 ddka LSS S A Deat

conductive ter |nders he'transparency of
preferred h&he @@ﬁ@u@tem\%trmteemramsm xalldwemmanmmmnmty of -[err] [err]

Exanpl es of the heat @@@@ﬂgf\uargﬁﬁﬂga@ d“ﬁéé¥”$ﬁﬂ&hé§ yetals such as

al um num copper, tin and zinc con uctlve mat er | |s enpl oyed in

an anmount oMaEEEiadr@ayhRe addrd heftdhentiaptssansig oxe verans rr t Hek t ot al
dry wei ght ebm beltﬁbncqnpwderorto mﬂd&e aheevmm-rgeméltwe

e TS EEaRe el o el R R A S, Gopeg e
viscosity othéohEatl@o@@@caﬁveammaanyqﬂﬂhnnﬂaISMlHé tht yfepat dxaey t b .
T el Ehe MhROaaver s 468 (NALIA N ANIS A e
has a heat conduct1v1ty of 6.0 X I0 to 25.0 X 10 °
cal./sec.cm.c. Examples of the heat conductive material
15 are powders of metals such as aluminum, copper, tin and
zinc. The heat conductive material is employed in an
amount of not more than 30 %, preferably 3 to 30 %, based
on the total dry weight of the ink composition.
’ From the view point of melt-transferability,
20 it is desirable that the resulting respective
heat-sensitive transfer ink layers have a melting point
of 50° to 150°C. and a viscosity of 20 to 10,000 cP. at a
temperature 30%%. higher than the melting point. Also,
it is desirable that the transfer ink layers are rather
25 hard, since soft layers are easily soiled, and therefore
the transfer ink layers having a penetration of 0.1 to
50 are preferred.
The heat-sensitive color transfer recording
media of the present invention may further include a
30 heat-sensitive transfer ink layer of black color in
addition to the transfer ink layers of yellow, magenta
~and cyan colors for the purpose of reproducing sharp
black image. The black transfer ink layer is formed from
a heat-sensitive transfer ink composition containing a
35 black coloring agent such as carbon black or Nigrosine
Base. The ‘ink composition for the black transfer ink
layer may have the formulation similar to the ink
compositions for the transfer ink layers of yellow,



the transfer ink Iayeré having a penetration of 0.1 to 50 are preferred.
The heat-sensitive color transfer recording nedia of the present invention
may further include a 30 heat -sensitive transfer ink |ayer of black col or
in addition to the transfer ink |ayers of yé||OM/ magenta and cya | of s
for the purpose of reproducing sharp black_image. The bl ack transf i nk

| ayer is forned froma heat-sensitive ‘tTanfef ink conp05|t|on containing a

35 bl ack colomqé£$$ent such as car bon blggk or r03|ne Base. The ink
conposi ti on for4 NG 1 TERL TR LT FERRRT nEye h%?/ OYHAI t 89 At ati on
simlar to the Howewanposhd i ohwcK otrddefdy airsik elayek mayenst obeyel | ow,

97 magenta and LAl £0] 8 SexeaRly Ll 0L RIL NG BORTY - chOVBYELY LhECD! Ok

transfer ink |ayer essarlly Fanspar e since Usua
bl ack i mage is nak mmﬂm with the x@ll@w rnmma or cyam image: 5
As a foundajion, those mef{eri a¢Sudit 1sh a”tﬁ&@&%@e??é‘isrﬁﬁb%énﬁﬁ and

good heat conductivity are preferably enpl oyed. Pref erabl e exanpl es of
the foundation 3B Bear i&ﬁﬁaqq?rﬁP@wﬁP?@p@?%te%%%dHQGFWQt& are

th: Icknﬁss of 3|ﬁﬁeﬂ&m3ﬁr§h@?§£ﬁ1 ty l?felﬂeﬁaﬁle wxamélés?ofethé ISuch as
cel | ophane, po | ester fi e | tyrene
film pol ypropy ﬁv ‘?:p!e ﬁeﬁ?ﬁ' W% ra‘p%p%?%é)gsg’r%‘&y KE rpag3 %?%’l . paper
and | am nat ed pgepeing Thethickndss ohk3 [tye2s wih q@dl@mﬂenaghntafaad815o
cyan col ong and id éieﬁéxﬁ%d1sxiéﬁt£§fcé>if6¢§h&9é or ni?{@él' flff.imonpa%yester

conti nuous foundation in such a manner t the ee or four different
col or ink |ayersidie RRLYRRL QDS L bkf“slh%llé%tié%e?% £ b er BRLYRECRBRERAUOUS

foyndation wit hpilim PVesideHEdYY phpdr fogiadéives bapér | eppALhegienpaper
and laminated paper.
The transfer ink layers of yellow, magenta and
15 cyan colors and if desired, further black color are
provided on a continuous foundation in such a manner that
the three or four different color ink layers are disposed
side by side so as to traverse the continuous foundation
without overlapping with each other in a repeating unit.
20 The repeating unit including the three or four different
color ink layers is disposed sequentially in the
longitudinal direction of the continuous foundation.
The heat-sensitive color transfer recording
media of the present invention can be classifed into the
S 25 following two types:
| The recording media of the first type comprises
a continuous foundation having a width narrower than the
‘length or width of a copy sheet, for example, a width
similar to that of usual ink ribbons, and a multiplicity
30 of coated areas of the above mentioned transparent
heat-sensitive transfer inks applied onto the foundation;
the multiplicity of the coated areas being disposed on
the continuous foundation side by side so as to traverse
the continuous foundation; the multiplicity of the coated
35 areas being arranged sequentially in the longitudinal
direction of the continuous foundation in a repeating
unit which comprises a plurality of different color
coated areas; and each of the different color coated



20 The repeating unit including the three or four different color ink

| ayers is disposed sequentially in the longitudinal direction of the" .
conti nuous, foundati on. The heat-sensitive color transfer recording nedia of
t he pr #. i nvention can be classifed into the 25 foll owing two types:
The re ding nmedia of the first type-conprises a continuous foundation
having a width narrower than the | engthl®r width of a copy sheet, for
exanple, a width sjrﬁlegﬁto,that of usual ‘ink ribbons, and a multiplicity

30 of coat¥Fa ciCHidedelnptie FePerbhed Wprahsparing Redengshsilni ve
transfgr_iMGﬁennﬂd%?tudﬁ$?1fuiféuﬂﬂ@ﬁi@ﬂ;tgéegautibgbh%iEapgﬁaﬁbencoaled
areas being osed. t he coptj nugus foundation side side so as tQy
traverse tfméQ§#ﬁiéikéE?¥cﬁﬁﬁﬁin%ﬁ;t?ﬁeiﬁﬁ?P pPFCV%?th°¥h€ €688B¥ed 35 W
ar eas bei ng shreaingeths erpmotd g ymedi & hef | bhist tgdpaalisdheesinhabtetr t he
conti nuays f ' lna & ' Lk whichegonprise lity of
di ffere%tJ col or, coéa(%)(ra]t }?ﬂasfggﬁ%agg%#ﬁéél%g&i ?feréh? g%?g?!igégt ed -
10 - areas Mfdifed I rFathere epebtrlply unsed hfQr ngodorerigenrilinghsystem

| ongi t udi naluslinEd i ieBial heoTOPt s8LPNS fPuURdation substantially equal to
Lhe | engt'h or mndth_oﬂgﬁacqgg ﬁgeetd%%Se rﬁgordéng gegéa ofephls type is
ereinafter 5 referrgtf tTFTRURE hy FedFae(FeepPnd #KR®recordi ng nmedia
(1) can be swommhisesiseddmrimodws fowndst hgnsyarenyuai wgdsht hermal col or
cont | ndis PR, NI TR TeRS 1ERGERCBR WIAPR, BETRLFSBY (e 1 engt
or width of shestpyangheetmwitdipl hedty pbf ccogted sveasdofir the abovkee above -
Lransparent. diss bR | ia d LADE £ 190KEr aRBELE Y1 ARE OapPEiLAUBHRL O the
multiplicity of the coated areas L

the foundation; the multiplicity of the coated areas

being disposed on the continuous foundation side'by side

15 so as to traverse the continuous foundation; the
multiplicity of the coated areas being arranged
sequentially in the longitudinal direction of the
continuous foundation in a repeating unit which comprises
a plurality of different color coated areas; and each of

20 the different color coated areas included in the
repeating unit having a size substantially equal to the
size of the copy sheet (for example, A4 size) [the
recording media of this type is hereinafter referred to
as "recording media (II)"]. The recording media (II) can

25 be suitably used for color recording system using a
thermal color line printer. :

The recording media (I) according to the
present invention is hereinafter described in detail with
reference to the accompanying drawings. - ,

30 : Fig. 2 is a schematic plan view showing an
embodiment of the recording media (I). Fig. 3 is a
cross-sectional view of the recording media of Fig. 2
taken along the line X-X. Fig. 4 is a schematic plan
view of another embodiment of the recording media (I).

35 Figs. 5A, 5B and 5C Schematically illustrate a manner of
forming a color image using the recording media (I).

As shown in Figs. 2 and 3, the recording media
(I) designated by reference number 10 comprises a



bei'ng di sposed on the “‘continuous foundation side by side 15 so as to
traverse ‘the continuous foundation; the multiplicity of the coated areas
bei ng arranged, sequentially in the | ongi tudinal direction of the | nuous
foundation in a repeating unit which conprises a plurality of dif nt:
color coated areas; and each of 20 the different -color coated areas™”

I ncluded in the repeating unit having a siie substantially equal to the
size of the co§¥ gheet éfg exampl e, A4 size) [the recording nedia of this
type is herei nGPRELPPERE, eaﬂéataen"ﬂécaaa#ng Reditdth PRTOWeRe thagortdieng

nedia (I'1) canl@hgthbgosuwtidbhy wged topyceheetr aaar dragsputleam using a

thermal_color lin rinter. The recording nedia (L) . accqrdin th
presgﬁ%'invent#%ﬂgrgeﬂg?gfngFﬁ?nﬁggﬁrﬁBgquHeEEt&%F'wﬁgﬁ F@%eﬁgﬁbg o the
acconpanyi ng dyeliogs. m8@enta and cyan Ebfora psoalaeﬂeEEQMQanMlby(mm

showi ng ang enb?génggﬁtgguhﬁg %8 gghgg ”gi'ﬁn(k)reﬁegt ' $ndt a

cross-sectional view o en along the |ine
X-X. Fig. 4 |51%C§BﬁEﬁﬁthethﬁeeléw éﬁranbtheﬁoénboalﬁewﬁr§flmhéhﬁecordlng

media (1). 35 1OE§gﬁuaﬁﬁa15aleaét§snseheeﬁa'%ahbuathbHSh&ate a manner of
form ng a col or inmage usi e recor shown in Figs. 2

1) .
and 3, the recording nedﬁégFF?aHégﬁ Matég 59°W§f lpe£dg -ndmbéher0 conpri ses
a conti nuougetordingi madia hayi dgsagnadel bgr revekehkan nhhibe|rer]@t lnalyor

1oy, 1om 3o B ST EGR, Por-RRNRRRITE s 8RR ok, ThrsbRade Lottt | v
on 5 the coanﬁueué apuadditdnnal heab-sepeitiivg mmanSﬁemnah$dﬂmgeuhe
e e L1 e eni2BOber phRkic 8YZHE . NuhBe cbARONS dbughedidolth! ARKNaY2E s
foﬁﬁﬂatlon 11. Alternatively, as shown in
are arranged on the cont1nuous foundation 1l in the same
manner as above.

15 These heat-sensitive transfer ink layers are
arranged repeatedly in the longitudinal direction of the
foundation 11 in the repeating unit A including the
yellow, magenta, cyan ink layers and, if desired, black
ink layer, and each of the heat-sensitive tranfer ink

20 layers included in each repéating unit A has a length in
the longitudinal direction of the foundation 1L
substantially equal to the width (or length) of a copy
sheet such as plain paper.

. . Figs. 5A, 5B and 5C schematically illustrate a

st 25 manner of forming a color image using the recording
media (I) shown in Figs. 2 and 3. As illustrated in Fig.
5A, the yellow heat-sensitive transfer ink layer 12Y of
the recording media 10 is first laid on top of the copy
sheet 7 in such a manner that the ink layer 12Y is facing

30 to the copy sheet 7 over its entire width. The yellow
ink layer 12Y is then melt-transferred imagewise onto
the copy sheet 7 activated by a yellow signal Y with the
heat from a serial thermal head 30 which moves from one
end of the copy sheet 7 to the other end along the back

35 surface of the recording media 10. As shown in Fig. 5B,
when the thermal head 30 reaches the other end of the
copy sheet 7, the thermal head 30 is then returned to the
original position and, at the same time, the recording



recording media (1) designated by reference number 10 may 10 have t he
heat -sensitive transfer ink layers 12Y, 12M and 12C and an additional )
heat - sengi t.ive transfer ink |layer 12B of black color. The four different
color i ayers are arranged on the continuous foundation 11 in the sane
manner bove. 15 These heat-sensitive transfer ink |ayers
are arranged repeatedly in the | ongi tudial -direction of the foundation 11
in the repeating unit A including the yellow magenta, cyan ink |ayers and,
i f desired, &k 1%kis apeved abn thehsahet dérachiosensi thee rekarnhéngi nk 20
| ayers incl ughedlrman eﬁésa_repf@&t-neounékt_Amaﬁie.l 6BgL Nwha bBg kaRgi tudi nal
direction of the foundation 11 substantially &qual to the width (or |eggth)
of a copy srﬁﬁﬁs%ﬂﬁﬁp%smiﬂ%?ﬁapb%%r?a¥?ﬁs;2éA}’5éaéﬁdOSCt§8h8§aF €al |y
i(I |)usthr ate acdby sm@@ﬂefjn géué@rawgnﬁeﬁotgati mgemugéagathhﬁkr lalagédi ng medi a
) sho [ | US. an il lustrated in_Fi_g. 5A the .| ow '
heat - sersi t1 VA FanErErte ho B, c4BY ShePhet ctlraPRlenaaritinn 8%t i ¢ st
| ai d on top et imprbpyedhpelldwi imggeh aThanmegenhat inke lagler| dR¥r i$2Y is
facing 30 % 15:ent| i.dih W iznk
| ayer 12Y i;h?ﬁinﬁ%£€$¥¥?@%ﬁ%%%?gdféﬁgégﬁfgebéﬁ?gkg_eygégggsﬁgébg7°f
activat ed bythe yePpyiEheghatcivatedt B AcBAILPEM §igBAillaM dRethBl head 30

whi ch nmoves d4min fien &P dadf id hene 0pxs&h8et thet EokRatebRcbrertieakangoihe
back 3%_ surface of the recording pedia 10. As shown in FI%._ B, when the
t her malthead ™R 22 1ROV Ml FLF - erf 6P Fh¥ecBpPagRBLE #MaBRe Ph&Pfal head
30 is then rpsliowedihagée he Dhéey) nBhe pegahi dnkaddyeat 1RCe isataidi wa, the
recordi ng 2
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: the cyan. ink layer is melt~transferred imagewise onto the
magenta image of the copy sheet activated by a cyan

15 signal C in the same manner as above to give a cyan image
on the magenta- image. ' |

After completion of the color image formation
on the copy sheet 7 in an area corresponding to the width
-of the recording media 10, the copy sheet 7 is shifted

200 perpendicularly to the travel direction of the recording
media 10 by a distance corresponding to the width of the
recording media 10 as shown in Fig. 5C, and the same
image forming operation as above is repeated. In this
manner, partial color images are formed successively on

25 the copy sheet 7 along the longitudinal direction (or
transverse direction) of the copy sheet 7, whereby a
complete image identical to the original can be
reproduced on the copy sheet 7.

As described above, the recording media (I)

30 makes it possible to reproduce any desired color image by
successively forming yellow, magenta, cyan color images
and, if desired, black color image on copy sheet 7, from
oné'eng to the other of the copy sheet 7 in section-wise
(one section approximately corresponding to the width of

35 the recording media 10 or the length of the serial
thermal head 30) and superimposing the color images in
each section..  Thus, the recording media (I) can be used
in color transfer recording according to a so-called



subsequent magenta ink layer 12Mis laid on top of the copy sheet in such a
manner that the magenta ink |ayer 5 12Mis facing to the copy sheet at

the sane positjon as the imprinted yellow i mage. The magenta ink |ayer 12M

is then nme|t-transferred i nagewi se onto -the yellow i nage of the c " sheet
- activated by a magenta signal Min the same manner as in the case the

formation of the yellow 10 i mmge as showy in Fig. 5Ato give a nagenta

i mage on the yellow/inage. Then, the cyan ink layer 12Cis laid on top of
t he copy sheet" $ermaﬁhélamaesaannéngaseabcdéngnSyshemdyan ink layer is

melt-transferred '”age“‘§§n89tgh%ﬁ§eHBgﬁﬁkg nERYS Q&)tﬂgscgp%mgﬁﬁet

actlvaggd by a cyan 15 sl gna nme nmanner ‘as above
cyan i mage on Ehéemadefit adi adkh Aft ér teoRpl ami.onasf the &besmail d

f ormation on tthGOEMeSQEGE Zsl A QErQEQatEQEhﬁin@QBng the traeowadhg of the
recordi ng d|a EES op§ S eeé Ils shifte g %g pendi cyl arl'y to the
travel dir ct|8 ? FBcIPEY ng ﬂﬁﬂFégfﬁuﬁyla dPétarCe P5APELPTnding to

the wi dth of. thppaeabudlagnnbdlaeaﬁced dhowasi BikkegandCcaantet he sane i mage

form ng operathgﬁuggcggggg ? &§8egégg In this manner, partial color

| mages are formnmed Successive “t he copy sheet 7 al ong the
| ongi tudi nal direction (ﬁhetraqevénsg gedéat i(34)) etcordiogpyositbet 7,

whereby a conp ﬁssehmﬁvéﬂe%h%g h@rEQﬁa@ by aagge%?be me%%%qqedu% the

copy sheet 7. descri bed above, e recor makes
possi bl e 18 reﬁ?éﬂﬁﬁ@cﬁn§°d§§¢réGCQEPEPYFﬁﬁgérBy1§H§eess|ver formi ng

yel | ow, nagenta cyan COFQ@ IHHQ§SaaBQhemEt@@SbuQﬁ vRkackhedliay iamage on
copy .sheet 7, m,one

t he oth Ee C sheet 7.in _section-w se
(o=’ section aﬁ$88§fﬂﬁ?glﬁfcgp?e§5895 agtge hé &?éﬁ g?gBS7 1¥h& recording
nedia 10 or thschemgthcotrohs-sectabnahewviekw béadthal)xesoddingemediasi ng the
color images 'Bfe§9§d380£5QQn gﬂaﬁg Lhe EQBQrQLQg wRdlagllik GARAGMATL I N

col or transfer recording according“to a So-callé
1 plan view showing another embodlment of the recording

media (II), Figs. 9 and 10 illustrate a manner of
forming a color image using the recording media (II).

As shown in PFigs. 6 and 7, the recording media
(II) designated by reference number 20 comprises a

20 continuous foundation 21 having a width substantially

equal to the width (or length) of a copy sheet and

transparent heat-sensitive transfer ink layers 22Y, 22M
and 22C of yellow, magenté and cyan colors provided

sequentially on the continuous foundation 21 in a

repeating unit B including the three different color ink

layers in the longitudinal direction of the foundation

21. Alternatively, as shown in Fig. 8, the recording

media (II) may have the transfer ink layers 22Y, 22M and

22C and additionally a heat-sensitive transfer ink layer

30 of black color. The four different color layers are
arranged'on-the foundation 21 in the same manner as above.

These heat-sensitive transfer ink layers are
arranged repeatedly in the repeating unit B including the
yellow, magenta and cyan ink layers and, optionally,

35 black ink layer, and each of the heat-sensitive transfer
ink layers included in each repeating unit B has a size
substantially equal to that of a copy sheet 7 such as
plain paper, for example, A4 size, BS5 size, etc.



- 13 - "serial flame scanning recording systenf. Since the recording nedia
(1) has.a small size, i.e. a width of 3 to 35 nm, and the thernal head .
used therefor is a serial thermal head, the recording 5 media (1) is very
advantagggus in that the printing apparatus can be reduced in its size and
can be wufactured at | ow cost. The recording nedia (I1) according to the
present invention is hereinafter deseriqu Ln detail with 10 reference to
t he acconpanying drawings. Fig. 6 is a schematic plan view show ng an
enbodi nent, of the recofilngdnedhemgtidalEygilYussrateshemmanper of
Cross-secti 0, d g the line
VR g B O R g B nging: har ambodinent ol the
recdrding medhtey 14y Frgs. 593%ﬁd710 Re| gBevYRAt énaFkdnndr &heforning a col or

I magedUSI ng ijétﬁ)f dhéwlaredm alﬁl bémreédsh@vvanendfra&tl@naade% at hgo
recor di i a naj y rence nu rlses a
continu snEEUHﬂ ﬁ ﬁ%ﬁé 80 mﬁﬁ tgﬁﬁ@?g Hbﬁglé eﬁﬁﬂ St 8"t he wi dth
(or- 1 ength) aﬂnﬁacmpwlsMeeheandcbaaaépaneﬁhcbeaf sbesireicordingnsfedia nk

| ayers 22, FZMAIGR2GoLeyEl! UG AROERLAYERE-CURD, £OLR S BRAKLIC Yo
sequenti al | e ContT nuouS oun e} repea B
i ncl udi ng trk§XQﬁ$x¥%Nifé2%n@ﬂ@023€ cqmesay@rsonhaghewnﬁhgthedp@aw

d'reCt'On(ﬁsﬁéétff“”“@ﬁéOﬁegérdfﬁ?eﬁééihvﬁbyanéstﬁQO@B§¥nsEéﬁt ., ale
recordi medi a | ). may have the Transfer ink |layers 2 22M and 22C and

addi t i | PEOYHLE - LehR ePReatk anRf ERe| hknﬁaybﬁrzeel hgpdpAQckhddfor. The

four di fferarﬁepoéﬁ b&ded Smé@v€d alf apgeddvpetbeohorndat censBanknrhlte sane ..

manner as abo%f Q§e heat - senéLtivg tragsfer kn& | ayers_are -,
an eat-senst1 ive ransrer 1in ayers are

melt-transferred_lmagewise on the copy sheet 7 with the

_ heat from the line thermal head 40.

15 o More specifically, the yellow ink layer 22Y in

' one repeating unit B of the recording media is
transferred imagewise onto the copy sheet 7 activated by
a yellow signal Y to give a yellow image on the copy
sheet 7 and thereafter the copy sheet 7 is returned to

20 the line thermal head 40 and brought into contact with
the magenta ink layer 22M on the line thermal head 40,
whereby the magenta ink layer 22M is imagewise’
transferred onto the copy sheet 7 activated by a magenta
signal M to give a magenta image on the yellow image.

25 After the formation of the magenta image, the copy sheet
7 is again returned to the line thermal head 40 and the
cyan ink layer 22C is' imagewise transferred onto the copy
sheet 7 activated by a cyan signal C in the same manner
as above to give a cyan. image on the magenta image.

30 : In this manner, the yellow, magenta and cyan
images are successively formed over a whole area of one
copy sheet 7. As a result, any desired color image ‘can
be reproduced on the copy sheet by superimposing an-
appropriate combination of yellow, magenta and cyan color

35 images over a whole area of the copy sheet 7. For.
example, .a black image can be reproduced on an area of
the copy sheet 7 corresponding to black color of the
.original by superimposing the yellow, magenta and cyan



arranged repeatedly in the repeating unit B including the yellow magenta
.and cyan irnk |layers and, optionally, 35 bl ack ink | ayer, and each of the
heat -sensitive transfer ink layers included in each repeating B-has a
size suPstantially equal to that of a copy sheet 7 such as pl ai pei, for
exanple, A4 size, B5 size, etc. -14 Fjg. 9 schematically illustrates a
manner of formng a color inage using t recording media (11) shown in
Figs. 6 and?° hown in Fig. 9, the recording nmedia 20 is carried in one
direction over a5 "~ line thermal head 40. The thernmal head 40 cones in
contact with the uncoatiasl degdurideedfahore s cthe drenereding Pedbad(Ihe surface

havi rig_t he heglksensi tﬁcﬁ@siﬁ?@%&&éﬂ%&@d’@&mﬁ%@?@% 288182 CifaG&Shby N
contact with the copy sheet 7. The recording nedia 20 and the_  copy sheet 7
are 10  br ofHRCe st vebnt BRIMH 1 YRl 19We BIFFNER MRAJICYRN WFPLR t hey are

bei ngf m\sedkiﬁnalj@s dbik e&téfgsy aéhe?et?Cm.St gl‘ﬁué At ehanteébed heqt mednat i tive

transfer in rs are nelt-transferred i ragew se_on,the co t with

t he heat fron¢¢%§ ??QMP?kﬂﬁ%%]“héﬁﬁﬁﬁb.tﬁ%Psggr recordln%bgggéﬁégf i%élly,

the yel | ow i rdettigkrfPane | scamel nepextondingi systeh. t he recording nedia is

transferred | mgewi se opip Hp GOV ShestefeALd VaRESD bileRL Y EbEOW Si gnal Y
py

to give a yellow i mage on’the copy, she ( and thereafter the copy, sheet 7
is returned tRraakising theecokey nitagr afouming PHPEeTRt SPAYD eBnFa8t with

'thE lrragqrﬂa i gk | fyeeh 22 Mmbod Difed t Nethdiceopy Swadt 49, ivhwoehd aheunagent a
magent & Si gndt QTED S9 VRS SERRDARS. POy (FE SOF ) SRPY riBeotas | After
the fornati orawd bieudimgeirto i cageact hei clopyacheeth&rj sangakther ebpyned to
the"line ther&ﬁge@e?dfggegnghéhfine thermal head 40 interposing the
recording media 20. The recording media 20 is supplied
15 from a feed roll 60 to the line thermal head 40 at a
constant rate and is taken up at a wind roll 70. Each of
the heat-sensitive transfer ink layers 22Y, 22M and 22C
has the same size as that of the copy sheet 7 and the
drum 50 on which the copy sheet 7 has been wound is
20 rotated at the same linear velocity with the recording
media 20, whereby any print shear among the yellow,
magenta and cyan color images formed on the copy sheet 7
can be prevented. Thus, the process is very advantageous
since the mechanism of the thermal printer used can be
o 25 simplified and the printer can be operated easily.
The above line thermal head 40 is facing to the
recording media 20 over the entire width of the recording
media 20 and is a line head similar to that used in a
conventional line printer. The thermal head 40 is
30 preferably those having more than 6 heating elements,
more preferably 8 to 16 heating elements, per 1 mm. in
order to obtain a color image with a high resolution.
The recording media (II) has an advantage that
it can 'be used in a line printer which enables high speed
35 printing.
' The recording media (I) and (II) have been
described with reference to the color image formation on
the copy sheet 7 in the order of the yellow, magenta and



cyan ink layer 22C is inmagew se transferred onto the copy sheet 7 activated
by a cyah signal Cin the sane manner as above to give a cyan i nage on the
nmagent g=\mage. 30 In this manner, the yellow, nagenta and cyan
I mages, successively fornmed over a whol e area of one copy sheet 7. As a
result, "any desired color imge can be igproduced on the copy sheet by
superlnposing an appropriate conbi naf’i on®of "yel | ow, nmagent a and cyan col or

35 inages e a, of .1 he_cQpy r a hl ack
.image can be epro d%%’oﬁﬁgnlgr % g ?geugggg sﬁggttgacors 85ﬁ8|ndsto
bl ack col or gt thimbtedi tlaeréyosuperi nposi ng the yel l ow, nmagenta and cyan

- 15 - colors. As descfﬁb@l‘}’ea??é’@en&h?n(réﬁeighngtﬂ@dhéa(:LE)a gRkeselt o'

possi bl e to reproduce, any_ des col or successi ve z orm ng

yel | ow, mageifansier cidh %%Y%F5512ana§@s éacaaﬁép}2§heéf £2Y, TRaY, the
recordi gy nezgk@ 4dd)2zemde b@egrwlaehormt taasteﬁnaae%ell pgeacgording to
serial flane scanqqugrecordlng %steE; f? &5 E eferred

enbodi ment  FIRATT RETEETHY the EDIFrePhadld GFﬁPﬁ 8LedBKshB¥RTPM Fig. 10
9. In this =wboilt nEstpréfer gy shaet tHese mnundagecsndre growigdedso t hat

the both endg, EhJ[- on?rg%)%%f?rﬁe}.? a&fo%’ OHSHf:ah giggr‘%@éh ‘A’k—.hﬁre%f%% other,

and the copy shee I ne erna I'nt’er posing
recordi ng nethey sttandpeintcof deagenefi pr2otisgsoppratdons Inr owderf eed

roll 60 do the biopidhetnml ibeataglra! id £oB8LaBbnkake 4N salpken Up al a
wind roll 70. ch of the heat-sensitive transfer ink |l ayers 22Y, 22M and

22C has the‘yam%relQ%Ya%°%¢&&9omeﬁh@chB}CQhéétc?naﬁatﬂﬁéaéﬂﬁnﬂ§édoﬁ“wh|ch
the copy shegtie 7f {&Bd beEncobondpt $n€Ong Ea@habeduskd, hénsaad@ihignear . vel oci tyy/

with the recPrégél ress, gravure, flexograph, silk screen, and the
like. ' ' '
15 : As described above, the recording media of the
present. invention can be employed suitably in a novel
thermal color recording system wherein the heat-sensitive
transfer ink layers of at least three colors of yellow,
magenta and cyan 12Y, 12M and 12C (or 22Y, 22M and 22C)
20 are successively melt-transferred imagewise onto the copy
sheet 7 with the heat from thermal head 30 (or 40),
thereby superimposing the different color images to
reproduce a clear multi-color image on the copy sheet 7.
Accordingly, the thermal color recording system using the S~
25 recording media of the present invention does not require
color printers and color facsimile equipments of
complicated mechanism, but permits the use of simple, low
cost equipment which is reliable and easy to operate.
Thus, the recording media of the present
30 invention can greatly contribute to practical use of
color printer and color facsimile equipment in thermal
transfer recording. o
'-JFurther, since the recording media of the
present;invention has an excellent melt-transferability,
35 the amount of the ink layer to be transferred on the copy
sheet 7 can be easily adjusted by varying input strength
of pulse signals to the thermal head 30 or 40, whereby a
color image: having various color tones including medium



medi a 20, whereby any print shear anong the yellow, nmagenta and cyan col or
.images fornmed on the copy sheet 7 can be prevented. Thus, the process is
very advant ageous since the nmechanismof the thermal printer used can;ggéfS
sinplified and the printer can be operated easily. The above |ine thef
head 40 is facing to the recordi ng nedi 0 over the entire width of the
recording media 20 and is a line head'si lar to that used in a

The_t her nal d 40 i s abi t hose

conventional [line r r

havi ng nore ttr%ffFGto {ahffe% ‘é‘?e%?\t%“%‘?% pT 2t e?%bf?/p’éo@ug%% heati ng

el enents, peradditmion n thelere¢or dingi medi zodbHrthernpeesent tnneghion

resol Ytion I S t t;ga used
in a uT‘ne pr}ng%r ﬁ%lgk engﬁﬁgs %# % %%e% g@ﬂ prlnt?nbﬂé%%e %eggggfng
media (1) andEdsay )amean@scﬂrb@%l Maqp r@@?éﬁc@a@ob?hése‘él 8% Fhage

formati ons on ddysy, Cé’dia/e@ he@‘ie ridnin® 868€roff cbier YeLLoraingyeshaband
-16- cyan colors g 0 be understood that the order is not limted
thereto. In tHAFkR rﬁe ?ﬁ% tion, the heat-sensitive transfer ink |ayers

12Y, 12M 12C and 12B, TﬁeZﬁbboﬁaﬁ&g5med2£CbﬁnﬁhéZﬁteagnbeipventﬂed on the
foundati on w ¢t a d eLen oL, | ayers,
but it is pré?é?g%fg %ﬁ fgéﬁgse |n§ ﬁgégggg%%ehééoé?déafgk Pﬁ%ﬂgghndatlon

in close conteeloni facsimhle: heeldr ovidee BIQMQ%E&nﬁob@reégéYOWaﬁhFﬂ?Png
operatiofy | Nt d&fn 1dn erhxglwoyléﬁemsllﬂhﬁeaeranan gheserepal agkeWi th

each other, any coating is conventionally used in the field of
col or prlntln%F%%hibeV%%%ﬂb €ncluding letterpress, gravure, flexograph,

SlLb screen, and the |ikige present invention is more particularly
' described and explained by means of the following
Examples. These Examples are intended to illustrate the
15 invention and not be construed to limit the scope of the
invention. It is to be understood that various changes
and modifications may be made in the invention without
departing from the spirit and scope thereof.

20 : Exomple 1
Yellow, magenta and cyan color heat-sensitive

transfer ink compositions shown in Table 1 were applied
by hot-melt coating onto a continuous polyester film
having a thickness of 9 um., a width of 8 mm. and a
\ 25 density of 1.4 g./cm? as a foundation so that each of

resulting ink layers had a length of 210 mm., which
corresponded to the width of A4 size, in the longitudinal
direction of the foundation to give a recording media
having repeating three different color heat-sensitive

30 transfer ink layers as illustrated in Figs. 2 and 3.
Each of the three different color heat-sensitive transfer
ink layers had a thickness of 5 um., a melting point of
90°C.,'a viscosity of 250cP. (at 120°c.) and a
penetration of 2. The visible light transmittances of

35 the yellow ink layer, the magenta ink layer and the cyan
ink layer were 85 %, 80 % and 81 %, respectivety.



15 As descri bed above, the recording nediauof t he present

i nvention can be enployed suitably in a novel thermal color recording
system wherein the heat-sensitive transfer ink layers of at |east three

- colors gf yellow, magenta and cyan 12Y, 12Mand 12C (or 22Y, 22M and 22C)
20 uccessi vely nmelt-transferred i nagewi se onto the copy sheet 7 with
the hew¥ fromthermal head 30 (or 48), 18hereby superinposing the different

color images to reproduce a clear nulti-color inage on the copy sheet 7.
Accordingly, the thermal col or recoEEEﬁ@.éysten1using t he 25 recordi ng
medi a of the presendeatvedisObidgectr 808 feLqhke comhmpbspitibher s and col or
facsim |l e equi pnments of conplig¢ated chani s but permits the use of &4
sinmpl e, | ow cost equi pment mhigﬂafESpEYigﬁangﬂd easy to operate. Thus, the
recording nedia of the present 30 i nvention can greatly contribute to
practical ‘u printer and .acsi ol ul; nt.._n t:her mal
transfer re%%ﬁﬁ?é%“gérther, sincnggggﬁegggdiﬁé?%@glalg_ tﬁgagrégght

i nvention has an excellent nelt-transferability, 35 t he amount of the ink
layer to bepigpsisieLned on the copy sheet 7 can be easily adjusted by
varying i npdb1&tignohdet pul se signals to the thermal head 30 or 40,
whereby a color i e hav&ﬂgyvarious col or- tones i ncl udi ng nmedi um -17

[

tone faitth|BT%f£?:g§@§E €an be reproduced. In-addition, the recording
medi a of the present tion has excellent effects that the reproduced
image is color fast and, noreover, since plain papers can be used as the 5
copy sheet, tRlmodamimegLaket¥of col or recording cagybe markedl y reduced.

The recording f@dra 65166& present invention greatly contributes to o/
practical use of color printer,

Phthalocyanine Blue

(C.I. 74160) - - 10
Binder
Carnauba wax - 30 ' 30 30
Microcrystalline
wax (melting _ 30 30 30
point: 957°C.)
Softening agent C;
Petroleum resin 10 10 10
Extender pigment

Colloidal silica ' 10 10 10

Heat-conductive
material

Aluminium powder 10 10 - 10




color facsimle, color video printer, color copy nmachine, 10 etc. which
enpldy a thernmal printer and, therefore, are greatly valuable. The present
i nvention is nore part|cularly descri bed and expl ai ned by neans of the

fol | owi ng Exanpl es. These Exanples are intended to illustrate the 15 ,ggg

'

I nvention and not be construed to limt the scope of the invention. It‘ S
to be understood that various changes andﬁnthlcatlons may be made in Y he

i nvention w thout depar g fromthe s nd s e, thereof. 20
Exanpl e 1 Yell ow, nagenhb & & 8F&H % éﬁ‘ |ﬁ§¢)ﬂﬂ§ s faed ke

conposi tions ihmm1caid&ﬂﬂmagbsmaﬁayﬁnﬂowuidagénﬁarﬁﬂd ¢¥En|¢mndvﬁo a

conti NuBUS poI I .f. VI g thickn 855 of a w dth mnm and
a 25 density (;%?'.t %si‘)Fel:pr] %asa%a 84ousrrli At | onalsno I=f'sfpalvl:n"e‘%lsch o‘%°FFYe33ﬁ |8¥hg i nk

| ayers had a lusrigioh apfmohb@hnomabiin e wicr) dspomield pointer WiCHipwir DL 5i ze,
in the |O%g|t%@b@ﬁhjﬁdaﬁaﬂ Lfy the foundation to give a recording nedia
having repeating three dlfferent ‘col or heat-sensitive 30 transfer ink
layers as illustrated i Fifisfe. thegieldowsadak kayere anr"éte KIFXEEHRI col or

heattse][ls'tlvalearlalnsfa%r plratleédamr% hAdig gy f‘é&n dﬁmw ?u{aaiﬁ twmf ,
Phe™vi ol bl | stk er ek ce'td e la rads, i A5Y it
i nk | ayer and ttkim'ma}lamelardk dfaydre warim thir ) Bie %enntdﬁ:ln%merdaamﬁs vety.
ompomentd © LHEATIIL S o 48 [ RIS i PR R RO

same place of the paper and a magenta image was formed on -

s the yellow image of the paper in the same manner as
above. Finally, a cyan image was formed on the magenta
image of the paper in the same manner as above. Thus,
15 there was obtained a superimposed image of yellow,
magenta and cyan colors on the paper. The image was

clear and had a high resolution.

Example 2
20 A recording media as illustrated in Fig.. 4 was

prepared in the same manner as described in Example 1,
except that a black heat-sensitive transfer ink layer
having the following composition was formed on the

foundation in addition to the yellow, magenta and cyan

N 25 ink layers.
Components | Parts by weight
30 Carbon black 10
Carnauba wax 30
Microcrystalline wax “30
(Melting Point: 95 C.)
Petroleum resin 10
35 Colloidal silica 10

Aluminum powder 10




coloring agent Benzidine Yellow G 10 (C. 1. 21090) Rhodam ne Lake Y

10 (C. 1. 45160) Phthal ocyani ne Bl ue 10 (C.)
74160) Bi nder Car nauba wax 30 30 - . 30 -
Mcro talline wax (nmelting 30 30 - .30

poi nt C.) Softening agent Petrol eumresin 10 10

10 Extender pignent Colloidal silica= 20 -~ 10 10 10
Heat - conductive material Al um ni um powder 10

10 -19- The recor diThe neeFarding 69@hﬁn§buﬁa§r§§é§e@owﬁ§r#ﬁeél@p i mges

of yellow, nhgsnta ﬁmbﬁyﬁmagteleﬁSasysse&pagéy R EHeAéaﬁéZﬁaHhé'rn agaper
as a copy sheet u3|q9 a]r q? onatic serla# thermal print (CanomnrthS 5
made by Canot! wpIei} st TRRIGRYE BIRT nROLQF cimBget HAST & Sﬁalﬁﬁ medi a was

pl aced on aﬁﬁeparqmqu&aﬁndhadyelbbucknagEomaeleekérttaaﬁfehaedo@ntnethe

pl ain paé)erloéyl({lﬁgltn'“s%wfé@ Ltﬂgdtﬁergg% fgd of the printer. The recording

medi a was 50 asto pra e magenta i nk | ayer on the
sanme place of the paper and a magenta |nage was formed on the yell ow i nage

of the paper in the same manner as EQQMEle Fgnally, a cyan inage was forned

on the magent a
A recording media was prepared in the same

manner as in Example 1 except that the ink compositions

10° shown in Table 2 were used instead of those shown in
Table 1. Each of the three different color ink layers
had a thickness of 4.5 um., a melting point of 85°%. a o/
viscosity of 210 cP. (at 115°C.) and a penetration of 3.
The visible light transmittances of the yellow ink layer,

15 the magenta ink layer and the cyan ink layer were 90 %,-.
88 ¢ and 87 ‘%, respectively. '

The obtained recording media was used to form a
color image on a plain paper'in the same manner as in
Example 1. The resulting color image was clear and had a

20 high resolution. ' '



i mage of the paper in the same manner as above. Thus, 15 there was
obt ai ned *a superi nposed i mage of yellow, nmagenta and cyan colors on the
paper. The imge. was clear and had a high resolution. Exanple 2 20

A recording nmedia as illustrated in Fig.4 was prepared in the sa nger
as described in Exanple 1, except that a black heat-sensitive tr er” ti' hk
| ayer having the follow ng conposition-waglfo+nmed on the foundati in
addition to the yellow, magenta and cyan 25 ink | ayers. Conponents

Parts by weight 30 - Car bon Hakle 2 10
Carnauba wax . Heat-sensitive tré’i&é\éxprﬂ{:ﬁy&&ﬁ%&bé‘ﬁtw (Mel ting
Point:_Jerr] Petroleumresin , 10 35

Col | oi dal silica (parts thy Afeddhubn powder

10 . -20- The recording nmedia thus prepared was used to forma col or i mage

on a plain papéel_in the same nanner Tn Exanpl e 1. The resul L1 ng col or

i mge was cl ea c’:5'?’?6’,"’*?"%sparti cul ar, ﬁ%&%‘bﬂd@g %?%?n%?ehr?%r 53(1‘3% P8t of
the 5 color image obtained in Exanple 1. Exanple 3 A recording nedia was
prepared in the s er as in Exanple 1 except that the ink
conpositions 1o der},t.:l'abl e 2 were used instead of those shown in
Table 1. Each of the three different color ink |ayers had a thickness of
4.5 um, a nelting point of 85 C. a viscosity of 210 cP. (at [err].) and a
penetration of Jurldigind Sible light transpgttances of the yellow ink | ayer,

N Rhodamine - | 15 -

Fast Sky Blue - - 15

Binder _ :
Carnauba wax 30 30 30

Microcrystalline ,
wax (melt%ng ' 30 ' 30 30
point: 95°C.)

Softening agent
~ Petroleum resin 15 15 15

Extender pigment _
Colloidal silica 10 10 10




15 the nagenta ink layer and the cyan ink layer were 90 % 88 %and 87 %
respectively. The obtained recording nedia was used to forma color i mage
on a plain paper in the sane manner as in Exanple 1. The resulting col or
i mage yes, clear and had a 20  high resol ution. - 21 - Table 2

Heat - s tive transfer ink composition (parts by wei ght) Conponents
Yellow Tnk Magenta ink Cyan ink Transgarert col ori ng agent Auran1ne

15 Rhodam ne 15 Fast Sky Blue

15 Bi nder Carnauba wax _ Exgfple 4 30 30

M crocrystal I'ine wax (Km¥éé6EH1n media was épepared in tég same 303
point: [err]) Softenin ent Pelrol eumresi AT;
15 Ext ender "YHENtACotT FEAIP LG | 1 c@xcept that apcondenser paper 0

-22- Exanphmahuhg€§xunﬂdkhé§ghéfmﬁﬁ pﬁe agedlaghtgg Eaﬁﬁ ngpai% ailln
e oo AR AP Re &4 LY PRPUeLVA0% % haa0ESR. O 10

Example 5

A recording media was prepared'in_the same
manner as in Example 1 except that 10 parts by weight of
10 Auramine base, 10 parts by weight of Rhodamine B base and
10 parts by weight of Victoria Blue B base were used as
transparent coloring agents for the yellow, magenta and
cyan inks, respectively, per 100 parts by weight of the
total ink composition.
15 Each of the heat-sensitive transfer ink layers
thus obtained had a thickness of 5 um., a melting point
of 90°C., a viscosity of 300 cP. (at 120°C.) and a
penetration of 4. The visible light transmittances of
the yellow, magenta and cyan ink layers was 91 %, 87 %
20 and 84 %, respectively.
Each of the recording media obtained in
Examples 4 and 5 was used to form a color image in the
same manner as in Example 1. The resulting color image
in each instance was clear and had a high resolution.
25
Examgle'G
The yellow, magenta and cyan color
heat-sensitive transfer ink compositions as shown in
Table 1 were applied by hot-melt coating onto a
30 continuous polyester film having a thickness of 9 um., a
width of 297 mm. and a density of 1.4 g./cm? as a
foundation. The coatings were applied so that each of
the three different color ink layers had a length of 210
mm. in the longitudinal direction of the foundation and a
35 thickness of 5 um. to give a recording media having
repeating three different color heat-sensitive transfer
ink layers of A4 size as shown in Figs. 6 and 7.

The recording media thus obtained was used to



35 density of 1.2 g./cm was used as a foundation. Exanple 5 A recording
nedi a, was' prepared in the same manner as in Exanple 1 except that parts
by wei ght of 10 Auram ne base, 10 parts by weight of Rhodan1ne€§§8ase and
10 parts by weight of Victoria Blue B base were used as transpare 7N
coloring agents for the yellow, magenta ang, cyan |nks respectively, pér-
100 parts by weight of the total I nk conposition. Each of

t he heat-sensi r r ééyi

um, a nelti ngrf:g\glﬁln{a (;%Qﬁ er lé’ael %co |ty%g%§t§8’1§n§%ﬂ% {&2%@ ;

penet rati on of CXa“TH@aQ@l lﬂne anj gyl Stlrz@nsﬂﬁatlt"ar&a@?fofust% ﬁaqumﬁmqﬂagent a
and cyan ink | gyesimias Qb %ra&?:s%r%%nga%d nfsthoénh rdRsiReGlinge I neadrach of the
nthe 22m“ﬂgﬁwgi¥§§“?n%déx%|@‘% Shial dadiig G mmge | n each o
I nstance was cl ear and h&ﬂeaekp@hlmaﬁﬂlﬂﬂﬂﬂtodﬂﬁdﬁéﬂﬂﬂ&iﬂbrmhwaﬁﬂ | ow,
magenta and CY8leC g)g(irlo@ﬁ‘}%\ksq{l?e x Gf tén%”%:fe%oéc%gc%% LS £ 3y sfpwn in

Table 1 were app ng ont Ont1 nuous pol yest er
fil mhaving a tﬁpcmegls pdrio papera apdime ldf-tansfiarcadd by dwatiing ofitth 4

g./cm as a fouﬂ@atmaa hERa %atqlw awea.lwlﬂrﬁd;é% hale eadeof thfed Nree
different color _ink |ayers had | engt h of in the Iongltudlna

direction of t ﬁ@ef Baa8 ftlaoﬁnénd-aé’efS was rﬁ%é@s top Piukhe Paper and
recor di ngloedi aclavtrgnsEpeaednad jiee & fxrfa@reema Gadayye heattisensd I1oe
transfer ink Ig*ﬁrs of. A4 size as shqm% in_Fi 6 _and 7, The Qﬁﬁfrding

medi a thus obt AIRSS Was HSeRPET 1 same hinner’ &8s ‘@bove,
U finally a cyan image was formed on the magenta image of

the paper in the same manner as above. The resulting
color image formed by superimposing the yellow, magenta
15 and cyan images was clear and had a high resolution.

Example 7
A recording media as shown in Fig. 8 was

prepared in the same manner as in Example 6, except that
20 a black heat-sensitive transfer ink layer was added by
using the same black ink used in Example 2.
The recording media thus obtained was used to
form a color image on paper in the Same manner as in
Example 6. The resulting color image was clear and, in
\—/ 25 . particular, had a black color clearer than that of the
color image obtained in Example 6.

Example 8
A recording media was prepared in the same

30 manner as in Example 6 except that the ink compositions
shown in Table 2 were used instead of those shown in
Table 1.

Ekamgle 9
35 A recording media was prepared in the same

manner as in Example 6 except that a condenser paper
having a thickness of 10 um., a width of 297 mm. and a
density of 1.2 g./cm? was used as a foundation,



. - 23 - forma color inmage by superinposing yellow, nmagenta and cyan i mages
on-an A4 size plain paper using a thermal facsimle apparatus having a
monochromni c .l i ne head (MELFAS made by M tsubishi Electric Corp.). 5

The e i rent was conducted as fol lowsy 4 The yell ow i nk | ayer of the

recor media was laid on top of a plain paper and nelt-transferred by
heating with the Iine head to give @m.y8hb18W pnmage on the paper. Then, the
magenta ink layer was laid on.top of—the paper and 10, nelt- transferred to
gi ve a nmgenta i nage Gnr?ﬁé’rfél"l%\ﬁ‘qcﬁ’a‘be"ﬁ PREPPEBEr ifn thee SRR nanner as

above, and fdreétyad eNaBxaFROe BeldsssedeRact he pageat ebyl ROGW dbe
paper in the sang mapner a above JThe resul ti ng col_or %e for med by

super i npositHf AMENGePRERy My @RTFSIPY HntgRYant |ﬁﬂ6@§"\h§§ RasqmPPad a
hi gh resol uto ofar txabp! efeh,ﬁ_r Qﬁ)ﬁ.dicﬂgoﬁﬁéil Blaeé shewsel Welried.uskd\Bss

pr epar ed |r1ithe sane ﬁrr as in Exa,_ng e{g F’t t hat 1_&bl ack
heat - sensi t /AR IRJREREr CPARTITaFe r2IRIL" dd%‘a ¥5+48 ngmﬁﬁg"éﬁ@ LHER nk
used i n Examitse, &eipecteoeaql,ng)amcﬁ(mtpajstsbbgl wedghas afsarhe otdtoan a

col or imag e sanme manner as in Exanple 6. The resulting
col or |mg§'n%s %P@ ?igﬁég in 25  particular, had a black color clearer

than that of the col oEachagd ctlit%l‘TmtrﬂeEaathe 6raE}s£m@1 dnk Alayens di ng
medi a s Fl{rﬁ?s’”c%‘*-éﬂnéﬁe 1%, 30 cHRODET oBSs! InEXamDhe 1l wpepls ddatthe
i ose “sHown

i nk conpositions sh In were used ins ead In Tabl e
1. Exanpl e of 3% °., a VlSCOSAﬁiEcQ)r d3 g oRdi fatad 2fr §pér @nd ra t he sane
manner as |§é,{?é<@{@{:§o§ gxcapt that a condenser paper having a thickness of

10 um, a wdth of 297 nm- anda : _ o/
Each of the record*ng media obtained in

Exémples 8, 9 and 10 was used to form a color J.mage in

15 the same manner as in Example 6. The resulting color
image in each instance was clear. and had a high
resolution. .

The words "cellophane" and "Aerosil"™ are registered Trade

Marks.



density of lﬁ__LELL}—MﬁS‘USEd“ﬁS a foundati on. Exanpl e 10 A recording

medi a was' prepared in the s manner as in Exanple 6 except that 10 parts
by wei ght of \Ammm“ﬁmﬁw\r parts by weight of Rhodam ne B ba@and 5
10 parts by Bl ue B base were used as transpar ol
coloring agent$ for 'yel'l ow, nmagenta ang cyan inks, respectively, per IUO
parts by weight of the total ink conp tion. Each of the heat-sensitive

transfer 'nELLTMErS 10 thus obtained had a thickness of 5 um, a nelting
point O 0 of 90 C., a viscosity of 300

cP (at ~120 C.) ndAah%ggegr ¢g églggug}éﬁsfgﬁzégéﬁggiﬁg'ﬂgg%g obt ai ned

in Exagpl es 8, and was use orm a co sane
manner as i '
cl ear and hgaﬁépgghﬁgr esol E’?Ilgn lﬂﬁ] rﬁ% pha%&%bﬁifiieg are
regi stered I ;ygg | I

trgnsfer re%%?ggﬂggﬁégfa°€6#§%?éﬂﬁ?%?%ﬁiﬁﬂ?ﬁé? ou§ﬁw%|% 5gﬁgaagﬁto

”U|t|p"C'tﬂhéff59ﬁhﬁﬂléhea%h%fdﬂ%%lﬁ%ﬁ&iﬁy‘6¥tfﬁ@5555té@k§r@£§|béﬂngnto
t he foundation; the nultlpI|C|ty of the coated areas being 5 di sposed on

the‘ﬂﬂﬁlnu@ﬂ§p6955déh'Qﬁesb@%ﬂ@hdﬂdgfﬁahﬁﬁhﬂfbﬁr@ﬂ&éSEthPdéoﬁb'85088

foundation; the multiplicity of the coated areas being arranged

sequentlallypaﬁefgg kaegicndiiddous foundation; the multipliecity of the
goated areas being arranged sequentially in the longitudinal

'Zdirection of the continuous foundation in a repeating unit

which compriseé a pluraiity of different color coated

10 areas; each of the different color coatéd areas included in
the repeating unit having a length in the longitudinal

. direction of the continuous foundation substantially équal
to the length of one side of a copy sheet; each of the
heat-sensitive transfer ink layers of the coated areas

15 being a transparent ink layer comprising a transparent
coloring agent and a transparent hot-melt vehicle and .
having a visible light transmittance of not less than 68%;
whereby said plurality of the differeht color heat-sensitive
transfer ink layers of the coated areas of the recording

20 media can be melt-transferred imagewise onto the copy sheet
by means of a thermal head so that the porti;ns of at
least two different color ink layers melt-transferred with
superimposing on each other on the copy sheet exist as

substantially separate superimposed layers, and whereby at

25 1least two color separation images can be superimposed on



direction of | Feundation in a repeating unit which conprises’

a plurality of different color coated 10 areas; each of the different color =
coat edar easy|] mumml“wnnmmpeati ng unit having a length in the

| ongi nal‘un RE continuous foundation substantially equal to

t he | th of *on& stde of a copy shegg; each of the heat-sensitive transfer

i nk layers of the coated areas 15 being a transparent ink |ayer conprising

a transpagget @O AN e AR £ &6 pEFPERRL ot - el t vehicle and having
a visible Iight%??ansnittané% of not Iless th%n 68% whereby said plurality

“of the different @ Wedtpairmenpédiyeotr 6D8LRr 1] nkn! Ghech ehel he coated.
areas of the recording 20 nedia can be nelt-transferred | nagewi se ont ost he

copy sheepilyal8ays off thd hef fPdrdeadesothahkt NgyRok! heRS tAred ilmdast two
different color ink layers nelt-transferred with superinposing on each

ot her on Lhgepspyrshrallak] stagentabsh@ntiahl gogepar.at e superinmposed

| ayers, and whereby at 25 | east two col or separation i mages can be
superb$nposed Gn The r¥eorndimgapydsdeef Chagmve,aiaowhichmape 2. The
recording media of Clajm1l, in which the plurality of the different color

I nk | ayer sepeatimgeainitk imlardenfa yelack, cohgenheasrdenpdtio® ors. 5

3. The recording nedia of Claim2, in which the repeating unit includes a
bl ack col braheflersémdd tliapen riamsddditbén| bgethenthaeiet ilok flayers tdff ee i nk

| ayers of yellow, nmagenta and cyan colors. 4. The recording nedia of Caim
1, 2 or 3yeildowhi argEmtEaEndbicYar ¢ekorsensitive transfer ink |ayers
conprises 1 to 20 % by weight of a coloring agent, 20 to 80% by wei ght of a

3

bi nder and 3 tlo Tberigeanrdifg wrdia seft Cheig gedt Orbdsedtomhiligh wei ght of,

each igk | ayer. 5. The recording nedia of Claim3l, 2 or 3, in which
1 eatnh of the heat-sensitive transfer ink layers comprises 1

to 20 % by weight of a coloring agent, 20 to 80% by weight
of a binder and 3 to 25 % by weight of a softening agent,
based on the weight of each ink layer. : : 5-.-
5. The recording media of Claim 1, 2 or 3, in which
15 each of the heat-sensitive transfer ink layers has a
thickness of 1 to 10 um.
6.. The recording media of Claim 1, 2 or 3, in ﬁhicq
each of the heat-sensitive transfer ink layer has a
melting point of 50° to 150°C., a viscosity of 20 to
20 10,000 cP. at a temperature 30°C. highér than the.melting
point of each ink layer and a penetration of 0.1 to 50.
7. The recording media of Claim 1, 2 or 3; in which
the foundation is a polymer film or a paper each having a
thickness of 3 to 25 ,uml and a density of 0.8 to 1.5 g./cm3.
25 8. The. recording media of Claim 1, 2 or 3, in which the-'
continuous foundation has a width narrower than the length

of one side the copy sheet.



15~each of the heat-sensitive transfer ink layers has a thickness of 1 to
10 pm 6.- The recording nedia of Claim1l, 2 or 3, in which each of the

heat -'sensi t “lwullayer has a nelting point of [err], a vi st ty
of 20 to 20\\‘“‘““ tenperature [err]. higher than the nelting™
poi nt of each | Ak tay®r *and a penetragifn of 0.1 to 50. 7. The recording
nmedia of Claiml, 2 or 3, in whichh oundation is a polynmer filmor a

Parr] a0 g S rnahAEsRa R e et WA B oSk Yl ehibRe
cont i nuous feyadagyeeng%fwu% 4 B Lo g &ﬁg@ggwhgpeegh gg the

copy sbeet. recor nedi a

the conti nUoYg EHH“% B Rgs »\Fifdvﬂkﬁ ﬁ%r%‘}% é(egqug%e% oFhenkength or

wi dth of the copy s each coJ or to areas i ncl uded

in the repeaame;'xentuwotlobavaora&éa P UNN AN @I LY ERbatebBatlifgsi 2o of

the copy sheet. 10. A heat-sensitive color tran recordi ng nedi a

conpri sifg aufeBt hAYIng ROWRGRA IRbAUh LM § | dhh&l [ 9o O0the03i 88 8FCRA O
heat - sensitive transfer inks applied 10 onto the foundation, as clained in

Caim 1, subgbphpt spkly .as described in any one of the exanples di scl osed
herein. 11. A process for produci ng a color inmage conprising the steps of:

provi di ng a heati0selshleiate selsdit ivarsd Bir e sif 68 AdcordingCRBALASI Ny a
continuous foundation and a nmultiplicity of coated areas of heat-sensitive
transfer inkesompplisdtgont @ontd uwuxatdwidat fen manmdi I maeltypdicibg ofat ed

areas being disposed on the continuous -foundation side by side so as to
trqxgrse t hecoabednareasf @fhdatatorsensit ing tipdnefeéy bhkshapplied
10 onto the foundation, as claimed in Claim 1, substantially
as described in any one of the exampies disclosed herein.
11. A process for producing a color image comprising
the steps of: ' ..
- providing a heat-sensitive color transfer recording
15 media comprising a continuous foundation and a multiplicity
of coated areas of heat-sensitive transfer inks applied onto
the foundation; the multiplicity of the coated areaé being
disposed on the continuous foundation side by side so as to
traverse the continuous foundation; the multiplicity of the
20 coated areas being arranged sequentially in the longitudinal
direction of the continuous foundation in a repeaﬁing unit .
which comprises a plurality of different coibr coated areas;
each of the different_color coated areas included in the
repeating unit having a-length in the longitudinal direction

25 of the continuous foundation substantially equal to the

length of one side of a copy sheet; and each of the heat-



20 coated areas-being arranged sequentially in the Iong}tudinal direction ’
of the_continuous foundation in a repeating unit which conprises a

pl ura@ of JMHMt ated areas; each of the different color
coate reas ﬂl* * Imﬁmlmmpeati ng unit having a length in the.

| ongi tudi nal ditectidn 25 df the continuoyg foundation substantially equal
to the length of one side of a copy sheet; and each of the heat- 28

sensitve ddfiiiifife | f¥andVer o1k 107e092b8] takCRVAYN G dd PR AP 1 DK

| ayer conprising a transparent c rng agent and a transparent t-melt

vehi cl e ang-iaddieerst Visk bl £y L 9BbnbFa3 Ml hARGE n¥patdnt &1 d 68% 3

superinposing the respective different col or coated areas on the copyw’

sheet ovengdit aiid £ ©Fasspdrent AbdenkeRIVRNAl IRV NG RALSRM: &f ea, and
successively nelt-transferring i nagew se the respective different color

transfer ivisieersigit tLagoAl€6aRE0ABI0ROE0 Ll adn FBE by nmeans of a
thermal head at every coated area so that the portions of at |east two

di ffebent col ugekinpysingthé-t raspeeried Wilfiferup icqias nebedach
ot her on the copy sheet exist as substantially separate-super- inposed
| ayers, waastressy axi tleaistopywosheedr ogsepatakel eatire myeniad omaipideposed on
the copy sheet to give a color inage. : _
length at every coated area, and
successively melt-transfe}ring imagewise the respective
different color transfer ink layers of the coated areas on W,
10 the copy sheet by means of a thermal head at every coated
area so that the portions of at least two different color
ink layers melt-transferred with superimposing on.each other
on the copy sheet exist as substantially separate super-
imposed layers, whereby at least two color separation

15 images are superimposed on the copy sheet to give a color

image.




