8 NOV 2005 Description Rewritable Printing Method and Its Printer Techni cal
Field The present invention relates to a nmethod of printing on a
rewitable mediumthat is chiefly a formof a paper nmediumand its
printer. Background Art Hitherto, the information froma new§phisy 2005
publisher and a publishing company is handed to a consumer in the form of
printed matter with the character information printed on printing paper
generally by a printer. This, however, becones such a serious social issue
that nost of the printed matter after use is actually abandoned as

gar bage, thereby not only increasibgs¢heptitost relating to the disposal,
but al so consum ng enornous vol unme of a paper resource. Although recycling

of the useRewprtialiliepiapeind Mpaidd addy pet frarivadas the count er neasures
for the disposal of the paper, there is such a problemthat not only a | ot
of labor itedigidiedifarg calling in the used printing paper but also
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there is g, empK; «thtSr_ep 1 Qf_ decreasing the us of ~ paper by

conput eri zi ng conmmuni-cat iron and public procedure based on the term of
"devel op | T" However, it is not so nmuch devel oped as to fully

t of
cover thg%jafdﬁﬂaﬁﬁ'fétge%t the comnuni cation of the paper medium Al of the
peopl e cannot usEREEFput'él® fHREPIRAROBNEYOR ar sMEPEPed gursorshean carry
a_conput er*f ed| PUBAAERIAT rEFERIRY edSsilanaladonte nat heoprwrent in the
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whil e. Accordi nghyis,t Heowestr pr ekevalklse swthod isemidmr hedcial usigfig the
paper nedithmtasmbhe i ormat | ppifeddunabide aresel viiBe the ahavermentioned
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teChnO'09%@&%@%@%@”%e§a9%rar%%%QHQEQar%&Q%@h@%S%e%@%ifﬂ&jof the used
printing paper is partially performed as the
countermeasures for the disposal of the paper, there is
such a problem that not only a lot of labor is required for
calling in the used printing paper but also enormous energy
is required for reproducing processing of the collected
paper.
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 use 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 is 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 use of this heat
characteristic, printing and erasing is repeatedly



the means of rewriting includes heat, electric charge, 1light, and so on.
As a general use, for exanple, a mxed one of the |leuco dye and reversible
devel oper are applied on the surface of the medium and by u§§ Ngyl?ﬁggeat
characteristic, printing and erasing is repeatedly -8 NOV 2005 perfo .
For exanple, there is "Method for Printing Leuco Type Rewite Card Using
Rewrite Card Reader" disclosed in JP-A-10-324011. This nethod is to do
both printing and erasing by heating, and to solve such a disadvantage
that desired printing cannot be perfornmed due to the remaining heat after
erasi ng when Perform’ ng the printing continuously after the erasing.
Speci fi cal P§**9t"®2an shorten the coolant tine from 15 seconds in the
conventional techff JF&™ P &BRARt 12 IEEBAUSLOBYPEEBT HeHEC tTHES f ByEitht e

cool i ng. Thetq lsdBa dferiiseySetf fRsrdar'cfHdchessielir IPrawieabl e -ndsts

sensitive FRESpor| FYIFe. PTH: BHiPEHY GRIat ST InFebhddaante i P8IpFe Feerei n
| euco dye &PPt ifedisad@dEadpritati fRpican Bt EeAnFRRet BFdPasieerdsdappl i ed
on the papk? e msReinpapdicat afbey tragsed retdnPryieeHeY the ocHENF8 Y o
provi de a FeRrintapsey prtyd nghe vt e nd -hSmecdénsrtive mbdFam wPPRtEhe to
rewite théhbentenlenti 6ing dyent bl secopds foy kg Fenvdmélanmie tRahnisget ke
convent i on@Pouthé seerrsdd $yi perfeeansg WentferpitiengoebindheThe olavdse dyge of
paper. nedisnssghfbe aseardeasi vgllasst he infanrhiée dorihet Pepsr threreby
extrenel y I'mpriovebbnthasit epvditdiveenseer ', ssn@sitselat i ragedi kic lcoses éndd t he
| nventi on tle speoriddhce with an aspect of the invention, there is provided
a rewitabl e priTierinyieatact exizxediby tonpriwidey aa qvirntaiple printing
method and its printer in which a heat sensitive medium with the
levco dye applied is used to rewrite the information repeatedly,
printing can be performed in the same way as the conventional
technique, and the medium can be used easily as the
transmission means ¢f the information, thereby extremely
contributing to the improvement of environmental issues relating
to the use of paper.

Disclosure of the Invention

In acceordance with an aspect of the invention, there is
provided a rewritable printer characterized by comprising a printing
processing unit for printing a rewritable heat sensitive medium and
an erasing processing unit for erasing the printed portion of
the printed heat sensitive medium. Therefore, the heat sensitive
medium can be repeatedly used, thereby contributing teo the
protection of the environment.

Further, a heating temperature toward the heat sensitive
medium at an erasing mode is more than the temperature of the
lower limit of a discoloring area and less than the temperature of
the lower limit of a coloring area when printing continuously after
erasing the printed heat sensitive medium with the leuco type
coating applied. Therefore, assured erasing processing can be
prerformed by minimizing ill effects on the printing in printing
and erasing in series by one machine.

Brief Description of the Drawings

Fig. 1 is a lateral side <cross sectional view
schematically showing the structure of a printer of a first
embodiment, Fig. 2 is a lateral side cross secticnal view
schematically showing the structure of a printer of a second
embediment, Fig. 3 is an image view for wuse in describing the
coloring/discoloring mechanism of the leuco



processing unit for printing a rewitable heat sensitive nmediumand an
erasing processing unit for erasing the printed portion of the printed
heat sensitive medium Therefore, the heat sensitive nediuQ%QQQnggﬁg
repeat edly used, thereby contributing to the protection of ’
environment. Further, a heating tenperature toward the heat sensitive
medi um at an erasing node is nore than the tenperature of the lower |imt
of a discoloring area and |l ess than the tenperature of the lower linmt of
a coloring area when printing continuously after erasing the printed heat
sensitive dpd} uamii Fhgt he feugogiype shoewbhdnghapptlediobiefgf beeweassur ed
erasi ng presessisgleaioReanPerhoreinbyngi amergiyng ill effects on the
printing in printing and erasing in series by one nachine. Brief
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an less, the priorit 1s given o

reversible developer, whlch results in separatlng the

layers of two components and losing the color. Namely, in
order to erase the matter once printed, it is necessary to
melt the leuco dye and the reversible developer coloring in
the retention area and gradually cool them. As the heating
temperature for melting, when it 1s heated up to the
coloring area and gradually cooled, assured erasing can be
achieved. It is not heated up to the coloring area but
remains in the discoloring area and it may be cooled up to
the retention area. This erasing method can lessen the
remaining heat and it c¢an be adopted to the continuous
printing after erasing as described later.

The phase of the coloring can be black, red, blue,
green, and yellow, as for the leuco type rewrite paper used
in the invention. The discoloring area temperature ranges
generally from 120°C to 180°C and a heater or a thermal
head is used as the erasing head.

On the other hand, in the printing under the
circumstances of the room temperature, heating is performed
in every dot of small area, hence to avoid the heat from
remaining and naturally cool the printing rapidly. It is
preferable that the heating amount exceeds slightly the
lower 1imit of the above <coloring area temperature.
Accordingly, in the case of 8 dots/mm (=203 dpi) as a
reference, the heat of 0.1 mJ to 5 mJ per one dot is
applied and especially the heat of 0.3 to 0.7mJ is most
practical. As the printing head, the thermal head or the



and less, the priority is given to the crystal of the reversible
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medi um the erasing, when the cooling after erasing depends on the
natural cooling, there remains a fear that the excessive
heating in the printing due to the remaining heat and the
outside air may disturb the assured printing. In order to
solve this, the heating condition in the printing is
adjusted by a factor obtained by the temperature of the
outside air and the medium while the cooling after the
erasing depends on the natural cooling, thereby enabling
the assured printing. More specifically, an outside air
temperature sensor and a medium temperature sensor are
provided and based on the temperature information obtained
by them, the amount of energy to the printing head of the
printing processing unit is adjusted, not to cause the
excessive heating. ' :
As mentioned above, the heating energy has been
described with the printing head of 203 dpi as a reference

(for example, one dot=width 0.11 mm x height 0.13 mm, space
between dots=0.015 mm as the standard). In the future, the
use of the higher 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



When performng the erasing and the printing in series, in the case of
forcible cooling like that of the conventional technique, if the other
factor such as outside air is not adjusted well, there renains aNf@?r?m?t
the whol e nedium may represent the col or .when the cool i ng spee%l s? thoo!
fast. In this point, if the heating is perforned wthin the discoloring
area, erasing can be performed assuredly by depending on the natural
cooling. On the other hand, in the printing continuously after the

erasi ng, when the cooling after erasi ng depends on the natural cooling,

t here rendilfeAldam tHatsedle excesspwputheavirng ifest e pri hewvngtaoketo the
renai ni ng Heedt aedsiheveomesiiden al® mayedi Stam blehecassuredrpwintiinbe | n
order to medlawsialhi &y thesdefiti ng papédirt isen tiingt heipr i dtiaogkds) 20j Usted by
a factor ohtaitzetl by thieet engper akwie appthe pottt Shle o r tard phenteshd um

whi l e thernceolimg aft eledikfie®erasi ngtdepeadseait thensat uval eeplinngio
thereby enaildig dhe mut@l%gorlﬁéé&si\ﬁzje &ReCi Thedy | y@rane)@éléﬂl ai r

t enper at urg-RQNSQI§and @, JTedi4m Wt aﬁ nd’ PNk g{llg based
on the te éj'quﬁ:{t{mﬁl %f}feObJeaﬂ{‘fé’a & eﬁ”“&tt% e;gflﬁt‘ y to
the pri nt| % iy grl r]}t |Cr‘1:1 roces unl ZE dj us

cause the CeSSI eatto r‘lltaigq'b %@% ?h

Oﬁeaﬁ% { ? has
been desg};be ;ber Y ERC G e oF eh}&%
exanpl e dt‘heo ff%fﬁ%& SGnfoRRas (A Shacoo Bt RESRS BB1R20. 015
mm as t he "¥did (?)“ in the future, the use of the hi gher resol ution of
the printing suéhfgedioy r@dll%nﬁ%OCﬁ dpiintsinntheipat bd. a Therpefaingg
ener gy toHedleroaddd fendprenti ngpes despghedreoedeingasenatcordi ngreo the
i mpr oveneseqentie llgs gagviolsd aslehownhe nuppergpaple rofcafiipagset. 32 in
Her ei naf t ¢he eamtwanbiodi nébteotibhe (inigent idiradtiomer) deser idied; agcor di ng
to the drawongs:tedrgdiarentvdr ASSshowhel Rekitg sehsia ipfd Niddigmierhi fer 1 of
this enbagi neRé ignglasi geed ithg prhdt and eeasfoide MWeUahed prBrtNY 2005
i nformati oRcRbs3UGly ash A COMPHL & LOr rachaxqonA Wit alhg Jfalr sensitive
”Ed'U”‘10m%%@%e%%0”‘tﬁgcochgggc%gﬂﬁ'Hﬁ?b?matlon is 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 seqguentially provided along the lower paper
carriage 42 in the forwarding direction (left direction L).
The printed heat sensitive medium 10 set in 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 is forwarded to the paper setiing 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
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g wunit 66 by the forwarding roller 64. The
energy applied at the printing time 1is fixed in

e of 0.3 mJ to 0.7 mJ per one dot (8 dots/mm).

Constituted as mentioned above, the invention has the

followin

(1
providin
processi
repeated

g excellent effects.

) By using a rewritable heat sensitive medium and
g the printing processing unit and the erasing
ng unit, the heat sensitive medium can be reused
ly and therefore waste of the paper resources can

be prevented and the amount of energy consumption can be

extremel

{2
in recy
assured
damaging

(3)

again co

y decreased.

} Since the proper heating processing is performed
cling the heat sensitive medium once printed,
printing processing can be achieved without
the following printing processing.

In the case of performing the printing processing
ntinuously 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



sensitive medium 10 in the right direction by the feeding roller 53. The
feeding roller 53, the erasing head 51, the .printing head 61 he
forwarding roller 64 and the paper 5 ~'-8 NOV 200b receivingwugi (b9 2@@5
sequentially provided in the forwarding direction (right direction R)

al ong the paper carriage 52. The heat sensitive nmedium 10 before the
erasing processing is sequentially noved to the erasing processing unit 5
and the printing processing unit 6 by the feeding roller 53 and the
printed portion of the heat sensitive medium 10 is erased by the erasing
head 51. Theth tenperatoieatoodi Fiootabnt seckr asi ng pémeorasl foomoitart he
range of O 4i0onillB) @r Tites aiirkd enperature sensor 67 and the nedi um
tenperature sensor 68 are provided in the printing processing unit 6,

t hereby obtaining the air tenperature information in use circunstance and
the tenperature information on the surface of the heat sensitive nedium 10
sent fromthe erasing processing unit 5. The printing mnachine |a processes
t he above tenperature information, calculates the heating energy proper
for printing, and adjusts the printing energy on the printing head 61. The
heat sensitive nmedium 10 after erasing is newy printed by the printing
head 61, and the heat sensitive nmedium 10 after printing is forwarded to

t he paper receiving unit 66 by the forwarding roller 64. The- pri nting
energy applied at the printing time is fixed in the range of 0.3 mJ to 0.7
mJ per one dot (8 dots/mm). Constituted as nentioned above, the invention
has the follow ng excellent effects. (1) By using a rewitable heat
sensitive nediumand providing the printing processing unit and the
erasing processing unit, the heat sensitive nedium can be reused
repeatedly and therefore waste of the paper resources can be prevented and
t he anount of energy consunption can be extrenely decreased. (2) Since the
proper heating processing is performed in recycling the heat sensitive
medi um once printed, -assured printing processing can be achi eved w thout



damagi ng the follow ng printing processing. (3) In the case of performng
the printing processing again continuously after the erasing processing of
the heat sensitive mediumonce printed, even when there remains the heat
in the erasing processing due to the i nfl uence of the using By ;mg]ﬁt

t he proper printing can be achieved w thout receiving the sane |nf ce.

I ndustrial Applicability As nentioned 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 |nforrrat|(2 deV| ce 6 - 8 NOV 2005 with a

communi cation function such as a Al conmputer, a facsimle, or the
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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 continuocusly 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 1is 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 mJd per one dot.
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. printed heat sensitive medium 10 set in a paper receiving

unit 23 is moved toward an erasing processing unit 4 by a

feeding roller 43, thereby erasing a printed portion of the

heat sensitive medium 10 by an erasing head 41. '



