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On the other hand, recently, with the prevalence of a
computer, there is a remarkable trend of decreasing the use
of paper by computerizing communication and public
procedure based on the term of “development of IT”.
However, it is not so much developed as to fully cover the
advantage of the communication of the paper medium. All of
the people cannot wuse a computer freely and only a
restricted person can carry a computer freely under a
restricted situation in the present circumstances.
Accordingly, a method of transmitting various information
through the paper medium will be inevitably continued to be
used for a while.

Accordingly, the most preferable method is a method
of using the paper medium as the information medium while
resolving the above-mentioned issues of the paper resource
and the energy. The above method includes a repeated use
of a medium having a rewritable function. This 1is the
technology represented by a reward card of these days and
the means of rewriting includes heat, electric charge,
light, and so on. As a general use, for example, a mixed
one of the leuco dye and reversible developer are applied
on the surface of the medium and by wuse of this heat
characteristic, printing and erasing is repeatedly




Rewite Card Using Rewite Card Reader" disclosed in JP-A10-324011. This
nmethod is to do both printing and erasing by heating, and to sol ve such a
di sadvant age that desired printing cannot be perforned due to the remaining
heat after erasing when performng the printing continuously after the
erasing. Specifically, it can shorten the coolant tinme from 15 seconds in

t he conventional technique to about 2 seconds by performng the forcible
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area when printing continuously after erasing the printed
heat sensitive medium with the leuco type coating applied.
Therefore, assured erasing processing can be performed by
minimizing 111 effects on the printing in printing and
erasing in series by one machine.

Brief Description of the Drawings

Fig. 1 1is a lateral side cross sectional view
schematically showing the structure of a printer of a first
embodiment, Fig. 2 is a lateral side cross sectional view
schematically showing the structure of a printer of a
second embodiment, Fig. 3 1is an image view for use in
describing the coloring/discoloring mechanism of the leuco
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in separating the |ayers of two conponents and |losing the color. Nanely, in
order to erase the matter once printed, it is necessary to nelt the |euco
dye and the reversible devel oper coloring in the retention area and
gradually cool them As the heating tenperature for nelting, when it is
heat ed up to the coloring area and gradually cool ed, assured erasing can be
achi eved. A¥e,i 3nAoF 1Heatiedsup B&2bhe SEEWARBNEhEr 68 1BEE onshabndeitiveehe

di scol ori hhearegoantiipn mny bbecpoliediop eoetbw.retention area. This
erasing nethod can | essen the remaining heat and it can be adopted to the
cont i nuouBepti Mbidagfaft eareyaspnguastdescnivbadibat er. The phase of the
coloring can berbkaeke Rtveblidtcegieaiakaandtikel doriids HOr thbe 1keueo type
rewite papge usegriftet h@agarentiQy Tie- disgpd or i RPeAf €8nt efRefat yee
ranges geaggg&hﬁegrggkgz CrbPekBAC.aN@ g heater or a thermal head is used
as the erasi ng gad é)t ner pand, edbé he rBrl nJL_é‘?g UQdEHa e
mrcumstaggg t@e?erocotrptttripe hagt r%e,c esact s PEL oirred ever 7 dot of

smal | aregh ce tob v0| naln and AGE Ura t he
S BPUCIPEDIE OPYPACRAT lpﬁ%P Loetal ihoo, ad Natural . goa the
Phe | ongr 36 H? Brplepts IGLEUE ® 1y ét—,%e Ac@awa ol 2 T

t he | ower E ?orq ared tB %a
case of 8S 8W§/ﬁﬁ1€l§03 dptyeaseHcPefi¥reRbE, tbﬁerﬁgsfsab 6. #e¥81C8Ss my per
one dot i€ Agﬁﬂt. &reffhtesierti aP19Tt AR Reditadte (0B €bYOLFMizatipst in
practical S2A8 LR¥SHri nBedghdedtahea eskergd heaeh oboi héng podhér maKd | aser
may be ustdachueglér codoriogl wrmse dilde Irucal dpet dmddobbl eeviededbde t he
heat sensflevedopedi amenayxbd, ubedcet her pbgsentr easi nglbhe nuhker tafist he
rewitabl éstimgsidify t hechedt tsenai tratemeidbrumarakce@ndoaxt erdlt 19 ahkie

l'i f espan. mbuef het, isnsbheddotubbeasi da- iyRed atpkurakhbyedly eeasiingngeads
and print tRg b@adglﬁgnsbgt@rOV|ded in each of the erasing processing unit

and the printingnptreesshBe HAhY, aRdehhener 83bNIcBH$8SSHRY s3RE thee

printing prgcessiNg ¢aR r§bfy£§aquuah¥eaer€&r%ﬁg op, 8¢ POkhf ides of
the heat ggp kEh%?e”egb? n PEHE 85”1? ET% ergﬁlngﬁ anE q pr%ﬂ%'ng In
series, 0.}Be Case of cg, D e%tcsoo 'cf'glé[ 85, SBe cRnveriti o
technlqueb t not ad| us ?ed

t here renaligr Pe Fasﬁat ébfz e Eseﬁtn?ﬁ 88F3rtﬁhen t he
cool i ng SE8 SHFasgyelﬁn g SFﬁFrSF eﬁ@ PPRg 8 Béﬂ?@rﬁ@d
within th 8|§85F8Fﬁﬁ area, 2Bragra uééﬁybﬁoﬁerFB?ﬁed ASsGhedbgakyng

depend|ngtﬁﬁpﬁﬁétHéﬁurﬁ@rcdﬁ?ﬁ 19.0n "8 oiher Lhankeated t P print ithg
cont i nuouSPYOELREr aFRE ENESiHE qﬂ#&?t@ﬁ?kﬁﬁﬂ|&EF%#@@reéa&Sn@gCéép@ﬁds on
the naturaFhéeseing, iheie metai heatedear timtthhe colsassiveaheat g in the
printing dematost he téeaidiisey llegdngardashergltisi dea i lpe mayodedt upb tbhe
assured pthatingferntior derebo solhest kirgsine medtdodgcaondidéssen i nhehe
printing remadhiiayechdyr aahactor ehnaibed dapdthel t espertad ucenefintibasout si de
air and tpeifedhymtbekectheiagobkkngeatiebetineaceasi ng depends on the
natural coolingrnthgheky enabthag dhe @assuresh prentd1ngk, Mr&dspegiuki cal |y,
an outsi dgrakh, t gHBEYBYLYULR, S§ESebrapdea1 ARALUR, LENPRL AL UEE pS BRSOl sake
provi ded apdhased QR dihg | te@%% f%ébi§§f$§m%£95 o aLoed, by Laglest he
anount of ener %lto he pri é rintin proce33|gg ni.t is
adj ust ed, J % OW|1 e at?m Ash§ﬁ§| ofléd BbLPEMEHe
heati ng ehg?ﬁylﬁagsﬁ eﬁs Sr?B@alﬁﬂt Sefe prlntlng head of 203 dpi as a
reference (for RanpPg, 6f8edot HaNdh 011 Yhf x PelRing. 180687 spice
bet ween d6%§99m915nﬁﬁﬁa§ftﬁéesfaﬁﬂaFGWPeFﬁtPﬁ@ f heaféndt he 9§éf@ﬁm€ﬁe
hi gher reSOI@Weéw(ﬁoﬁh@fpﬁmﬁﬂﬂn@nﬁﬁﬂ1Q@n@ﬂotdpﬁvand 60C dpeatsfrom
anti ci pat egmaThéngr iandi mptenerlgy toobde tbadedihodngr insding vi.s dési gsed to
decr ease prebedahfet cldte ithpr dvesehtg ofaridue tr esptaédsn,s laisgistiopn the t he
graph of Fbger4. lleiei nafit erthecacdb@odtdesting tAeehnveshberatlk be
descri bednaeserdhggyl o ide t@eanegs. JSEbedideiy /min Ag=shewngpn) Figs 4 a
printing paebiBRcd, oﬁjkhlﬁeeebqyfneﬁh_IﬁJdaﬁig@edmiope&lnénendmﬁgaie the
vi sual applied and especially the heat of 0.3 to 0.7mJ is most
practical. As the printing head, the thermal head or the
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paper setting unit (stocker) 21 is nounted on the |left end upper portion of
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use of the hlgher resolution of the printing such as 300

dpi and 600 dpi is anticipated. The printing energy to be

loaded for printing is designed to decrease according to

the improvement of the resolution, as shown in the graph of

Fig. 4.

Hereinafter, each embodiment of the invention will be
described according to the drawings.
Embodiment 1
As shown in Fig. 1, a printing machine 1 of this
embodiment is designed to print and erase the visual



The heat sensitive medi um 10 after erasing is newy printed by the printing

head 61,
t he paper

energy applied at the printing tinme is fixed in the range of 0.3 nmJ to 0.7

and the heat sensitive nedium 10 after printing is forwarded
receiving unit 66 by the forwarding roller 64. The printing
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roller 34, and an upper paper receiving unit 23 are
sequentially provided along the upper paper carriage 32 in
the forwarding direction (right direction R) and they are
protected by a cover 35. The heat sensitive medium 10 set
in the paper setting unit 21 1is moved to the printing
processing unit 3 by the feeding roller 33 and after the
movement, the character information 1is printed by the
printing head 31. As the printing head 31, a thermal head
or a thermal laser is used. The heat sensitive medium 10
after printing is carried to the paper receiving unit 22 by
the forwarding roller 34.

On the other hand, a lower paper receiving unit 23, a
feeding roller 43, an erasing head 41, and a forwarding
roller 44 are sequentially provided along the lower paper
carriage 42 in the forwarding direction (left direction L).
The printed heat sensitive medium 10 set 1in the paper
receiving unit 23 is moved to the erasing processing unit 4
by the feeding roller 43, and after the movement, the
printed portion of the heat sensitive medium 10 is erased
by the erasing head 41. The heat sensitive medium 10 after
erasing 1s forwarded to the paper setting unit 3 by the
forwarding roller 44,

Embodiment 2

As illustrated in Fig. 2, also the printing machine
la can do the erasing and the printing in series, it is
provided with the erasing processing unit 5 and the
printing processing unit 6, and a paper setting unit 50 is
installed in the upper left portion of the printing machine
la. One paper carriage 52 is formed on the upper portion
of the printing machine 1la, designed to carry the heat
sensitive medium 10 in the right direction by the feeding
roller 53.

The feeding roller 53, the erasing head 51, the
printing head 61, the forwarding roller 64 and the paper



1. Arewitable printer characterized by conprising a printing processing
unit for printing on a rewitable heat sensitive nediumand an erasing
processing unit for erasing a printed portion of the printed heat sensitive
medium 2. The rewitable printer, according to Claim1, characterized by
conprising a stocker for storing the heat sensitive nediumwth the printed
portion erased by the erasing processing unit and feeding neans for feeding
the heat sensitive mediumto the printing processing unit. 3. The
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Constituted as mentioned above, the invention has the
following excellent effects.

(1) By using a rewritable heat sensitive medium and
providing the printing processing unit and the erasing
processing unit, the heat sensitive medium can be reused
repeatedly and therefore waste of the paper resources can
be prevented and the amount of energy consumption can be
extremely decreased.

(2) Since the proper heating processing is performed
in recycling the heat sensitive medium once printed,
assured printing processing can be achieved without
damaging the following printing processing.

(3) In the case of performing the printing processing
again continuously after the erasing processing of the heat
sensitive medium once printed, even when there remains the
heat in the erasing processing due to the influence of the
using environment, the proper printing can be achieved
without receiving the same influence.

Industrial Applicability

As mentioned above, the invention concerned with this
invention can be used not only as a printer of good
versatility but also as a printer for an information device



10T, | = 1099& ()-IVOytlloo/d'T& ()--)liOyt! 109T& ()--)!iOyt!109%T& ()--)f">n}
[<dY8 L3M 10%gp& ()-G 0@ " ! 10%gg& ()-HO@ llof%gg& O-@

110%g& ()-ISOSI 10%9& () - @s! 10%& () -

10" 11099 T& ()-/ " 110%m& ()-/9!10%& () - 109 109

10g, | =t 10%g&' () - ! nOL3M 10%gg& () - GAXVB7 10T 10T

10T | =7 1090& ()-!'n0" 109 T& ()-/!s0°!10%T& ()-/!x0"110%T& ()-/!]0"!'10%T&

/
fVZ ZX6NBTLtD B1ow@ERnicazive Ifw%@@r( )N (A$ 1QU@ERS Opal! FOmbUOHER () - 2!
i 0° 1 10v@® (3c2inide@d &r(Fhe' Thkp( (_( (*j-~_=!! 0t! 109 T& ()-$t!10%& ()-$

10@ 10@ 10@ | =t 109@& () - ! VO' 110%@@ ()-20"1109%@¢& ()-2j-//111112z[PE:! 10T
10T

10T, =t 10967& ()-!i 0.t!10967T& ()-! 0.t! 1094 T& ()-.t!109%] & ()-!iOt! 1094 T& () -
$235607{ 8E9ZX6PE: ! 0" ! 109FT&' ()-!0" 1 109%FT& ()-! " 1 109 T& ()-! 0 ! 109 T& (
y-m 01 109FT& ()-m ! 109F& ()-nmE9: : 1K L: M N, ;}rg\=!"110%& ()- 10T



10T 10T, =t10%& ()-! Q06 ! 10%T& ()-6"110%r & ()-!0""110%T& ()-;
e <=mp?bCl 9! 109%a&' () - M 109%@&' () - L9!10%a& ()--M 10%@& ()- L10%a& ()- 10T
10T
10T?s@AHB\ C*"CdbC! 9! 109 () -, = 10%@& ()-3L! 10%@& ()-9-9! 10%a& ()--' 9! 10%@
& ()- 391'10%a& ()-3 Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c"
"Headi ng 43]c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph Font_% MB8"@FHILNPR*C*' | - 2E9;
?7C+, -.101234566Ti mes New RomanAri al @u¥i®r New'h Root EntryWor dDocunent p
" #$UR' ()*+,-./012345678
1. A rewritable printer characterized by comprising a
printing processing unit for printing on a rewritable heat
sensitive medium and an erasing processing unit for erasing

a printed portion of the printed heat sensitive medium.

2. The rewritable printer, according to Claim 1,
characterized by comprising a stocker for storing the heat
sensitive medium with the printed portion erased by the
erasing processing unit and feeding means for feeding the
heat sensitive medium to the printing processing unit.

3. The rewritable printer, according to Claim 1 or 2,
characterized by sequentially providing the erasing
processing unit and the printing processing unit in a paper
carriage of a printing machine.

4, The rewritable printer, according to Claim 1 or 2,
characterized by separately forming the erasing processing
unit and the printing processing unit.

5. A rewritable printing method characterized in that a
heating temperature toward the heat sensitive medium at an
erasing mode is more than a temperature of lower limit of a
discoloring area and less than a temperature of lower limit
of a coloring area when printing continuously after erasing
printing of the heat sensitive medium with leuco type
coating applied.

6. The rewritable printing method, according to Claim 5,
characterized in that the heating temperature toward the

heat sensitive medium at the erasing mode ranges from 120°C
to 180°C.

7. The rewritable printing method, according to Claim 5,
characterized in that an energy to be loaded in order to
heat for the printing in printing continuously after
erasing 1s changed according to an outside air temperature
and/or a surface temperature of the heat sensitive medium.

8. The rewritable printing method, according to Claim 5
or 7, characterized in that printing is performed by a
printing head with printing resolution from 200 dpi to 600
dpi and the energy to be loaded in order to heat for the
printing ranges from 0.1 mJ to 5 mJ per one dot.



