METHOD FOR RECORDI NG | NFORMVATI ON | NTO REWRI TABLE
THERMAL LABEL OF THE NON- CONTACT TYPE BACKGROUND OF
THE I NVENTION Field of the Invention The present
invention relates to a nethod for recording
information into a rewitable thermal |abel of the
non-contact type. More particularly, the present
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Description of Related Art
As the label for control of articles such as labels attached to plastic
containers used for transporting foods, labels used for control of electronic
parts and labels attached to cardboard boxes for physical distribution
management, currently, labels having a heat-sensitive recording material
are mainly used. In the heat-sensitive recording material, a
heat-sensitive recording layer containing an electron-donating dye
precursor which is, in general, colorless or colored slightly and an
electron-accepting color developing agent as the main components is
formed on a support. When the heat-sensitive recording material is
heated by a heated head or a heated pen, the dye precursor and the color
-developing agent react instantaneously with each other, and a recorded

image is obtained. As the heat sensitive recording material, rewritable



| abel s which allows formation of an inmage, erasure of
the formed image and rewiting of another inage are
i ncreasingly used recently. Wien the |abel attached
to an adherend is treated for rewiting wthout
detaching the label fromthe adherend, it is
necessary that the recorded i mages be erased while
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to each other are recorded by the continuouS scafini

widththe temperature and (2) a reversible heat-sensitive recording material
having a heat-sensitive color development layer which is formed on a
substrate and contains a dye precursor and a reversible color developing
agent.

However, damages are accumulated on the recording face of the
recording medium after the repeated use in the case of the conventional
rewritable thermal labels of the non-contact type. | This causes a
drawback in that the number of repeating in the use decreases due to the
damages on the recording face. A further drawback arises for recording

an image formed by a cluster of lines such as a solid image in that, when:

lines close to each other are recorded by the continuous scanning with a



2 laser light, portions of the inage recorded before
are erased and a clear inage is not obtained.
Specifically, in the conventional nethod of scanning
with the laser 1light, a scanner along the X-axis and
a scanner along the Y-axis are driven for each of
many |lines constituting a character or a figure based
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more markedly in the excessively irradiated portions. As another

problem, when a character is drawn by connecting lines, degradation of
the substrate takes pla;e in the overlapped portion due to the repeated
irradiation with the laser beam since a line drawn before is i.rradiated‘
again with the laser beam. As still another problem, when an cluster of
lines such as a bar code is drawn, the line of the bar code drawn before is
erased or has a decreased concentration due to the drawing of the
adjacent subsequent line depending on the relation between the time
interval between the drawings of the adjacent lines and the temperature
of the substrate caused by the irradiation with the laser beam. The-

scanner in the above descriptions means scanning mirrors.



scanner in the above descriptions neans scanni ng
mrrors. 3 References related to the above
descriptions are as follows: [Patent Reference 1]
Japanese Patent Application Laid-COpen No.

2003-118238. [Patent Reference 21 Japanese Patent
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2024032002838.[ Pat ent Reference 6] Japanese Pat ent
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BRIEF SUMMARY OF THE INVENTION

The present invention has an object of overcoming the above
problems and providing a method for recording information into a
rewritable thermal label of the non-contact type which decreases damages
to the recording face of a recording medium after repeated recording and
erasure of information in accordance with the non-contact method and
enables the recording medium to be used repeatedly 1,000 times or more.

As the result of intensive studies by the present inventors to
achieve the above object, it was found that the damages on the recording
face of a recording medium could be decreased when, in a prescribed
drawing by irradiation with a laser beam focused on the rewritable

thermal label of a non-contact type using an optical scanning apparatus,



thermal | abel of a non-contact type using an optica
scanni ng apparatus, 4 the optical scanning apparatus
was driven continuously w thout activating
oscillation for the laser light and the drawi ng was
conducted by activating the oscillation for the |aser
light and scanning with the laser Ilight only when a
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conducted by irradiation with a |aser beam focused on
t hantenni argbfle Themrabentabekntibnchxobect0BdApletéd Bised on this

usi&ng rbggpti cal scanni ng apparatus, driving the
optPe¥IeEeanni ng apparatus conti nuously without

activat, oscillation for the laser light and
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recording information into a rewitable t
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a line to be drawn overlaps with a line drawn before,
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a dlﬁl/‘@dah%hhgvﬁiﬂﬁfﬁ'@iasb?ﬁ%ht only when a virtual laser beam which is
defined as a locus of a laser beam which would be emitted if the oscillation
for the laser light would be active moves at a substantially uniform speed;
(2) The method for recording information into a rewritable thermal label
of a non-contact type described in (1), wherein, when a line to be drawn
overlaps with a line drawn before, the scanning with the laser light is
conducted in a manner such that suspending drawing just before
overlapping the line drawn before and resuming drawing after the virtual
laser beam passes said line drawn before;
(8) The method for recording information into a rewritable thermal label

of a non-contact type described in (1), wherein, when a line comprising a

folded point is drawn, drawing a prescribed portion of the folded line by




of a non-contact type described in (1), wherein, when
a line conprising a folded point is drawn, drawing a
prescri bed portion of the folded |ine by 5 scanning
with the laser light, suspending the scanning with the
| aser light when the |aser beamreaches said fol ded
point, driving of the optical scanning apparatus
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scanning mirrors are driven continuously and the drawing is conducted by

activating the oscillation for the laser light and scanning with the laser
light only when the scanning mirrors move at a substantially uniform
speed;

(5) The method for recording information into a rewritable thermal label
of a non-contact type described in (4), wherein the scanning mirror which
can be driven for rotation in the optical scanning apparatus is a
galvanomirror, a polygon mirror or a resonant mirror; and

(6) The method for recording information into a rewritable thermal label
of a non-contact type described in any one of (4) and (5), wherein the-

optical system for correction of a focal distance in the optical scanning




(6) The method for recording information into a

rewitable thernmal | abel of a non-contact type

descri bed in any one of (4) and (5), wherein the

optical systemfor correction of a focal distance in

the optical scanning 6 apparatus is a f-9 lens. BRI EF
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Figﬂﬁgmﬁuquﬁq%gh%ghenatic di agram exhi biting an

exanpl e of the optical scanning apparatus used in the

met hod for recording information into a rewitable
thermal | abel of the non-contact type of the present
invention. Figure 2 shows a diagram exhi biting the
difference in the process between the recording
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recordi ng nethod. Figure 3 shows a di agram exhi biting
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An | aser oscillator 12: "A lens for 1 ncreasing
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YJ§%W§HUQE%¥“%P@hnﬁawﬁhpdror for scanning al ong the
X-axisJ%S: Ag %ptical,systen1tor_correction of the
focal 1ghe. @ shows a diagram exhibiting the process of scanning with a
laser light in the drawing of a character in an Example.
Figure 4 shows a diagram exhibiting the process of scanning with a
laser light in the drawing of a bar code in an Example.
Figure 5 shows a diagram exhibiting the process of scanning with a
laser light in the drawing of a character in a Comparative Example.
In the Figures, the numbers have the following meanings:
11°  An laser oscillator
12:  Alens for increasing the diameter of the spot of a laser light
13a, 13b: Motors
14a: A galvanomirror for scanning along the Y-axis
- 14b: A galvanomirror for scanning along the X-axis

15 An optical system for correction of the focal distance

16: Alaser beam

17:  Arewritable thermal label of the non-contact type




16: A laser beam 17: A rewitable thermal |abel of the
non-contact type 7 DETAILED DESCRI PTI ON OF THE

I NVENTI ON The method for recording information into a
rewitable thermal |abel of a non-contact type of the
present invention is a nethod for recording
information into a rewitable thermal | abel of a
non-contact type by irradiation with a | aser beam
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drawn before, the scanning with the laser light is conducted in a manner
such that suspending drawing just before overlapping the line drawn
before and resuming drawing after the virtual laser beam passes said line
drawn before. It is also preferable that, when a line comprising a folded
point is drawn, drawing a prescribed portion of the folded line by scanning
with the laser light, sﬁspending the scanning with the laser light when
the laser beam reaches said folded point, driving of the optical scanning
apparatus being kept continuously in a manner such that the virtual laser
beam makes a loop starting from said folded point, and when the virtual
laser beam returns to said folded point and passes said folded point;

resuming the scanning with the laser light for drawing the next portion of



| aser beamreturns to said fol ded poi nt and passes
said folded point, resumng the scanning with the
| aser light for drawi ng the next portion of 8 the
folded line. In the present invention, "activating
oscillation for a laser light" neans an operation of
emtting a laser light by switching on the oscillator
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correction of a focal distance to focus the laser light scanned by the

scanning mirrors can be used.

Since, in general, a near infrared laser beam having a wavelength
in the range of 700 to 1,500 nm is used in the present invention as
described later, any apparatus can be used as the source of the laser light
in the optical scanning apparatus as long as the apparatus can activate
the oscillation for a laser light having a wavelength in the above range,
and the apparatus is not particularly limited. Semiconductor lasers (830
nm) and YAG lasers (1,064 nm) are preferable.

As the scanning mirror which can be driven for rotation and is used
for scanning with the laser light emitted from the source by the oscillation

for the laser light, a galvanomirror, a polygon mirror or a resonant mirror



As the scanning mrror which can be driven for
rotation and is used for scanning with the |aser
light emitted fromthe source by the oscillation for
the laser light, a galvanomrror, a polygon mrror or
a resonant mrror 9 can be used. The gal vanomrror is
a mrror having a magnet and controlled by an outside
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‘%P oqf 1;c esent mviH |d‘o when a prescri bed
dr SHONEPY &t E"’Pépdnwor 0Ft $FHDIRY [lang dheeY axéamnd a
f bl h bel |, af
il TR i

gg%ﬁﬁ(fﬂnlg% ﬁtﬂﬂ' d‘ﬂl&@f’qgﬁt i‘@pe&iﬂ@el‘w NS i3S laser beam 16
having a prescrlbed diameter by an optical system for correction of the
focal distance 15 using a 0 lens or the like and irradiates a rewritable
thermal label of the non-contact type 17.

In the recording method of the present invention, when a prescribed
drawing is conducted by irradiation with a leaser beam focused on the
rewritable thermal label of the non-contact type using, for example, the
above optical scanning apparatus, the drawing by the scanning with the
laser light can be conducted only when the galvanomirrors move at a
substantially uniform speed.

Specifically, when an image of a character is made by the drawing;

the galvanomirrors are driven at a position before the starting point of

10



| aser |ight can be conducted only when the

gal vanomrrors nove at a substantially uniform speed.
Specifically, when an inmage of a character is made by
the drawi ng; the galvanomrrors are driven at a

posi tion before the starting point of 10 drawi ng the
character by a short distance while the oscillator of

th [ ' [ j ; d t hat .t

aryana thehas bR Btk Shbu iR AMIS VR pRQUARE AL S t0ser
' Indl ; ache W

po e L e B BB AR Bl move at o

t esubstahtialipl unifaserspeeamvhis €ef viedaP3adddehbéAaUsehies the
a |l aser beam which would be emtted if the oscillator
of sthien peant eidthledirberisyi t hhetk presedhetvdniny khd bdm “virtual
| aser ~beam reaches the starting point of drawi ng the
cHasgetchbeam” ishdefirrd 44 tholocu$ of a hasdrdeem whiswivbahkbbe emitted

. and the drawing i d. The gal i
IR TR R A L L G T,
O 5 PR bRl o S St of

. ] i is kept .
f @Q? g gn%dlgrs%iﬁ% ng e@gﬁ%lr dr IV:e]“l‘l‘)? ﬁ:é%g%\é\a}g %g??ﬁrt% &(r) ?Ehg ﬁ@f‘panomlrmr S
CORbYAHOH b s EHt LR uRfshh %&é&)&ﬁﬁﬁ@%ﬁ%&@?ﬂﬁl | aser

gal vanomirrors is adjusted "so that "the vir
beam r eBtehescillatorssfatiid gsepdb NHwiedhedNSfF SHPARABRAhoint of the

character. By adopting the above nmethod, irradiating
widhiaragtenx candi vhe | avawingneés gpusperded. vi cThé t wpesd t BE the
starting point, 1nd the end point of a character in
t FRIRRRPBRT PS4l <omé the gameromehaneedenhidel the gabmoontiers are
in_t follow.ng. In, fhe conventignal recording i
roPRBE OB T LHR T REPbAT CaF SAAMEH AR is adjusted
angd «,0e 5eanm j I t.he Y-axis_ar 0 d
200 e RN bl BeRitee S S nE pinT o HHE Bppauens
(tch@r&dtgr poi nt) of |
By adopting the above method, irradiating with an excessive laser
energy in the vicinity of the starting point and the end point of a character
in the conventional method can be prevented as described in the following,
In the conventional recording method, since the scanning mirror
along the X-axis and the scanning mirror along the Y-axis are stopped at
the beginning (the starting point) and at the end (the end point) of
drawing a line, the driving of scanning mirrors along each of the axes are
accelerated or decelerated at portions in the vicinity of the starting point
and the end point. Since the laser beam is applied at a constant output

during the period of the acceleration and the deceleration, the laser.

energy is applied in a greater amount at portions in the vicinity of the
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drawing a line, the driving of scanning mrrors al ong
each of the axes are accelerated or decelerated at
portions in the vicinity of the starting point and
the end point. Since the |aser beamis applied at a
constant output during the period of the accel eration
and the deceleration, the laser energy is applied in

SGALE AP YRk A A bhORSHD e YL e 'tgotg%wtw and

11 S g poi nt e en oI
ot t
PR A RD B S 18, sl

i riraddiatetippaidisons. The above drawback can be
prevent ed By using the recording nethod of the

pr esent Thavanivieodrawhadiheanebor pigvgnt®l N8d wing e recording
present invention, it is preferable that, when a |ine

t omigé @daﬁ\theamesmtpmmmmna line drawn before, the
scanni hﬁk\Mth thﬁ | aser light is conducted in a manner

such t the gesreding gnathadiod dhieustesprt dreendicar, lippimgferable
BB R SRR S50 e,
st MRS i, 8

i i e SO o e S Yot e

| aser beam passes

osgishihehgr diefwihBeaft@s ehe ivertad tshadbedh HsskD %taﬂ rlf‘ne drawn
line drawn before is not irradiated again with

| dederehedinecdivdllyhelesca Icharatenis dhmwh&gebomsectmg lines, the
s tched on after the virtual |aser beam has passed
a5Bg| igspaductsdry dnivimyshe scampingbwmixrovpin at inemper such

verl apped, gortion is not irradiated with the
ﬁ? r#'% ﬁase&n CYEy PAEES: 6'?18 (ﬂ“’ef‘ Pe¢pReGtme while the

C%chﬁttéy gp l’tﬁg ?fsqer %%%Htc%eﬁh act bt tﬁe neV\@ravyn before is not

connécting I'in € conven
irradiated again w1th the laser beam, and the oscillator of the laser is

switched on after the virtual laser beam has passed the overlapped
portion. Due to the above operation, the overlapped portion is not
1rradiated with the laser beam again, and degradation of the substrate
can be suppressed.
When a character is drawn by connecting lines, the conventional
method has a problem in that degradation of the substrate takes place in
- the overlapped portion due to the repeated irradiation with the laser beam
since a line drawn before is irradiated again with the laser beam. This
problem can be overcome by using the above recording method.
In the recording method of the present invention, when a line

comprising a folded point is drawn, drawing a prescribed portion of the
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met hod has a problemin that degradation of the
substrate takes place in the overl apped portion due
to the repeated irradiation with the | aser beam since
a line drawn before is irradiated again with the | aser
beam This problemcan be overcone by using the above
recording nethod. In the recording nmethod of the

wh li,ne ¢ rising. a fol ded

g BN NN A SO —
L2 chER MR OB 55 i, e o
| 0 ] . | . n | .S ] fa tah

B POSE EARERRE P S B Al s

a thanthe $1iChal Ias bbhR MakbHal IdbpSRAtHEA R ;
| oop starting from said fgl ded po?nt ’r Ii)lg%d Oﬁgﬁfdt %éded pomt,

vi ahdavhémshe vietaml ledenrtant eetiaind thada@ doldell Poi8nd passes

passes said folded point, resum ng the scanning with

t heaidafodded point, fesungingvibegscanhinnerith plor ldsen lizhttthe drawing

folded line.. | r%at%iﬁafti on of the point of a line folded

at the Bt porkion tipldgd linee e daraddntjoy o the pomtiof adine folded

| aser nerqégﬁan. e preventg@ éy t he above net hod

W aaSi’@ﬁBr BV G HAROSIVELY &rept amaua|of 1ase i enepgE san be

th ' ' gth the |aser beamis

coﬁ‘ﬁi%?lgé(}% B?ﬁ%@%})% ir{%%%(\f%'t he next line is started

not i Myticat £haRtitterdfsBhwh SO i ;
er?fst @awdh, pr ﬁ‘éﬁﬂéﬁiih&t, %glﬁﬁ%g]e scanning

driving the scanning mrrors for t ort’s

t i ofta iviel withhihedseés bedraris ebriphéted| A8€Ardwind Wit BR&Ehxt Tine is
of f. Erasure or a decrease in the concentration of tﬁwe
adstactadt nppragunedintdle luteutint ed shyrit iwn efetiaki b .driving the
the conventjonal recordjng nethod, a problemarises
WhIADENE dpiEersy fagt the phertsyrun & timpavhiedhei ssciltabon of the

inlthai'i thetbige&:gf he bar code drawn before is .
er 858 "o YhEE°A Wecr RSB C5 it ERTICAET &R thaeoneenimation of the

0" 2 B0 A d A AN FenBHPEF IR Wpekhfiga dePeNdi ng on

In the conventional recording method, a problem arises when an
cluster of lines such as a bar code is drawn in that the line of the bar code
drawn before is erased or has a decreased concentration due to the
drawing of the adjacent subseqlient line depending on the relation
between the time interval between the drawings of adjacent lines and the
temperature of the substrate caused by the irradiation with the laser
beam. This problem can be overcome by using the above recording
method.

To further describe the recording method of the present invention,
the difference in the process hetween the recording method of the present

invention and the conventional recording method will be described in the
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between the tine interval between the draw ngs of

adj acent lines and the tenperature of the substrate
caused by the irradiation with the |aser beam This
probl em can be overcone by using the above recording
met hod. To further describe the recordi ng nethod of
the present invention, the difference in the process

gﬁ[gﬁt%ﬁrgn%h%aﬁﬁlgprrgé Pgt&o% %Lﬁ%‘ %8%)“ ’lelrgltsb 3;1n\é§cg}nip?g with

onventl ona ordin

demFicned tb Wigi@ 2.13 fol lowing, taking recording of a
character "A" as an exanple with reference to Figure

2. Fi gufigue Pnehdva addiagiam e¥tibRidd Mo diBedhtd A 8RESrocess
in the process between the recording nmethod of the

prizteeeni nhentrecordang] tde¢hod oof/ ettiel gn@kefiteCRRehfign and the
met hod when a character "A" is recorded. The process
i rcoaventigank seqprding methed ovbiéma whatmdenfAl He prasiedt The
invention is shown at the left side, and the process
i PIRERBr WaRRCETIARR VHE thegrioparding magthodcaf téie myerenthinention

e B R B PSS RSB e o
i i: i th.the. ti I
o T

Fi gur e Phe JhRedy ﬁﬁﬁtﬁ:%raéhé%ﬂ:ﬁldﬁﬁ%%dgﬁigg Eﬁb?ch%?%\%"tﬁ{e Desent

nmet hod of the present 1nvention

béindestion e fhe procebdin BRcAUABES With tE COLIANGEn N fdlording
the recording method of the present invention, (a)

t eetdodrmilhbe BgsarbedguitharbrencotsFigirst?art ed, and

the gal yanomrrors are driven until the virtual |aser

beam r @ﬁ’@r@‘é’c?f’rﬁem ageardangg Wihrthegecondang mathod of the pyesent

B P 3 R T, L (1,
drawn 1, the procesé in accordance with the recording method of the
present invention, (a) the scanning by the galvanomirrors is started, and
the galvanomirrors are driven until the virtual laser beam reaches the
starting point of the character; (b) the oscillation for a laser light is
activated (ON) at the starting point of the character, and a line is drawn
by irradiation with the laser beam; (c) the oscillation for a laser light is
inactivated (OFF) when the laser beam réaches the apex of the character
“A” (a folded point in the character), and the galvanomirrors are driven so
that the virtual laser beam moves along a loop shown by a broken line;
and (d) when the virtual laser beam passes the end point of the line drawn .
above in (b), the oscillation for a laser light is activated (ON) for
irradiation with the laser beam, and the subsequent line is drawn without

overlapping the line drawn before.
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by irradiation with the | aser beam (c) the
oscillation for a laser light is inactivated (OFF)
when the | aser beamreaches the apex of the character
"A" (a folded point in the character), and the

gal vanomrrors are driven so that the virtual |aser
beam noves al ong a Ioop shown by a broken line; and

g? ) che T ek s ?33953%3%1 Pehs3 e end, it o g drawn
Iaﬁ?% in (tgh(rthé o f)&q drN o flrg JF]rg (f(‘edéfﬁﬁl \%ﬁaracter “A”; a

aser eam an e SU sequen

Wl Fhaed poBm apPing cthré%atl:tbﬂfe AR CRBERRS £ Ild%(lg%er light is

When the | aser beam reaches the end pol nt o

dr avactivabed €OFT) ( ahd ¢hbechomRy; E Bﬁ@h@g v & HddikrdrB8s made in a
right side of the character ol ded portion o?

t henagiver awotchr fhat tthe visiial llasdroedmmevdsagleng ltheNind Shown by
i nactivat ed ((]:F and the scanning by the

gathebskan dins: i( 'whele the virtusdriaeer beam pasestthe line drawn
virtual .|a r%eam ves along the Iine shown by the

(

br BREYF IIPn ating ‘fr‘?rrtauéiisqraélght b@aﬁpﬁd‘a@@ds (ON) for
the | th | | at f
| oSxpafiFig N RORYE: bRab ey 65 f sd?ra B oppitiation for a
th | ]
o?asgﬁﬁggg %fﬁ{ﬁcfﬁa%c@@ﬁﬁ&n!l@gﬁia&'g% I aléefsvn reaches

bef,h?éf Bné eatvasoveeanh) €afhBie atiBe 164 &H @f’\fhe afak%ffe'} “A”);

(b) (the line at the left side of the c aracter

anand §) theescannaing g tley ghlvengRliMeRO1N Mbak $n laSmARAEr sikh that
a manner such that the virtual |aser beam noves al ong

t hiehe viréughbaar iparh endyeskalongi the. lind mhowhabntherbrokén line.
a,ﬂ be, dr awn gic; descrl bed above. The scanning is
be phatpcier 4V fagnbe team as describrd 9haveual | aser

e S RS0 At e e visuat e
ackaIH aRGCeHhYY tthet B?os%ﬁﬂgﬁ‘“p chﬁpft!tef %Rﬁéjitﬂg ga‘laltvzlgggmirrors are
switched on. -

The process in accordance with the conventional recording method
((2) in Figure 2) will be described in the following.

In the process in accordance with the conventional method, (al) the
scanning by the galvanomirrors is started and, then, stopped when the
virtual laser beam reaches the starting point of the character, and the
galvanomirrors are momentarily kept waiting; (a) the scanning by the
galvanomirrors is started, and the oscillation for a laser light is activated
(ON) for the irradiation with the laser beam to draw the line
Simultanéously; (a2) when the laser beam reaches the apex of the

character “A”, the scanning by the galvanomirrors is stopped and the
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((2) in Figure 2) will be described in the foll ow ng.
In the process in accordance with the conventi onal

net hod, (al) the scanning by the galvanomrrors is
started and, then, stopped when the virtual | aser
beam reaches the starting point of the character, and
the galvanomrrors are nonentarily kept waiting; (a)

th 0] . I vianom rraors.hs Staried, and

{ PeREAR B Sadel i SBAO AR () iBkiEeo gy and (b1
f ofhel d¥@nhi I @hd ' : 3 to draw th

| el eBnni Py he EPinbyheR LOREHINE, Rel Bphclnen the
t heirapgiaedr hiden redcHeaaherstah i

gal vanomar rror S i é st opped Sgﬁlgl%%ggﬁf?qgggisppgﬁﬁéc%ﬂ?g?racmr’
a dmbghe galyhtoinirronaatd mdhethte O kepiwhitit@neous! y;

and (bl L the scanning by the galvanomrrors is ‘
st ar t edbhfithe sqsaming thopthed galvemottierory iis tstatted A8leY oscillation

beam reaches the starting point of the subsequent
cﬂfgmc gyer highiyig Wétlgaw’gﬁ&ﬁ@rﬂoérlgrfahetlnnmithathd jaser beam

kept iting. (b he scanni ng . by th al vanonmrrors

i ss'%é”t“i%n@a?g‘?’h %‘n@s@ﬁ F‘é‘%%eélﬁleng &%gealﬁ g@%\wni pyerlapping the line
aci. i, vat f ir iatipon with the | aser beam )
& i Bodci Mo Qheh h a8l RO RCALCHESHA paiit of the Tine
o] b : ' : : n, t | aser
IS Ty (B) (tha%ow ek 848 pBPEr thEki T Aine Fhafacter

( BA”X, tthe stomeingandtipogilvano@irbhid &ohpe Fhl8 tRE oklfation for
character  "A"), the scanning by the galvanomrrors is
steolppexilightiist inacisaied (QFHN stoultanedwaser(cl) @tschfining by the
[ naft i vat ed (Q:'l{:#, ,tSi mul t aneously; (cl) the scanning

a1

b HROTYETRTE A of nfls them ratepbeshwhenithn, vistuap pedr beam
when .t he t}ﬁi rtgal . | aser. beapn reaches the starting
pOPREeSt tPRe SLAENEG RHET c ARy tha evubsgadentecharacter, and the

SNBSS BBIRALAL o FRIlE, 10 bl by e
opeidas st e WAl SRR}k B o
t fe wodbdiativantvith the Iaser beam simultaneously, and the subsequent
line is drawn, overlapping the line drawn above; and (¢2) when the laser
beam reaches the end point of the line drawn above in (¢), the scanning by
the galvanomirrors is stopped and the oscillation for a laser light is
inactivated (OFF), simultaneously. The character “A” can be drawn as
described above.
It is preferable that the laser beam used in the present invention is
a near infrared laser beam having a wavelength in the range of 700 to
1,500 nm. A laser beam having a wavelength shorter than 700 nm is not

preferable since visibility and readability of marks read by optical

reflection decrease. A laser beam having a wavelength longer than 1,500
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line is drawn, overlapping the Iine drawn above; and

(c2) when the |aser beamreaches the end point of the

line drawn above in (c), the scanning by the

gal vanomrrors is stopped and the oscillation for a

| aser Ii ght is inactivated (OFF), sinmultaneousl y The

character "A'" can be drawn as described above. S

prefe h e_laser beamused in the es

nl\%:lnEsaitij)lns|I:’tsl,~ %%ahfél‘a?nﬁc?lferngr% PEL Y S%é%rﬁrﬁ%'s an"tjie 5fle layer for
0

boar- RS ks hH0 ERERiRE WAL, i BT i B due to

pr &fcat aBkRe b 68 Neh$itBi ddck¥aRNGur HAH K i

re%fj by optical reflect |Cona%ec?easeﬂbzﬁlt§éel‘r% 5%% Fecording

heamdgrasusavel ength 1 onger than 1,500 16 nmis not

pref erabl e since energy per pulse is great, and the

| ayer flor theabsordinggmetlyht imadcordanes withythapedeadtiniéntion,

gradual |y destroyed due to a great influence of heat

t dheetcraaite Buirtebs Rre gontinuonsly dpivanednd éhescimginganith the
thod in accordance with

di
te ;@3%{ E‘ggjhf)r tﬂ% é{ﬁfe‘%g'igg is g et hen ithe seamniaganirrors move
t d t;h th the f
" ot SRRt Y mrRpERioRy s mde onl v when ¢ he
Scann' g1 f’ﬁ @étﬁoﬁoyd@tl%ea%)ﬁ@se%lfbiﬁvgﬁ{ll 2l thiﬁ“gllﬁf;é’%génrx é;hat the

speed. In the net resent T nven

nelissere Yhdthalent ik s@kﬁ%@"kﬁet};@tr\@%?ﬁaf)féetﬁéiﬂﬂcfab%i and the

the rewitable thermal | abel and the source of

| amarcd i ghttleburliasgr t ight edaridignghes @edrdeh€£didV ddlected with
consi deration on the prevention of degradation of the

s feBidgration h@;n thenpeemengionoof odlegrhdatian esfs tl(mé hambstrate the
r eadabi | |t e) and the size of th

caPSRHiEREcn ﬁgaﬁfﬂ!t@ &BP #aﬁ%@hm;w Seba eaded amd the size of

SRS B s LGRS S, 28 B o
scanning speed and the output for the irradiation. An output of the laser
of 3.0 to 3.6 W, a distance of the irradiation of 200 to 210 mm and a duty
of 65 to 75% are preferable for the recording. An output of the laser of 8
W, a distance of the irradiation of 420 to 425 mm and a duty of 100% ‘are
preferable for the erasure. A faster scanning speed is preferable as long
as the property of printing and the property of erasure are not adversely
affected.

An excellent image can be obtained by rapidly cooling the image by
blowing with the cool air or the like after the irradiation with the laéer
beam for recording has been made. As for the cooling operation, the
scanning with the laser light and the rapid cooling may be conducted

alternately or simultaneously.
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of 3.0 to 3.6 W a distance of the irradiation of 200
to 210 mMm and a duty of 65 to 75% are preferable for
the recording. An output of the laser of 8 W a

di stance of the irradiation of 420 to 425 mm and a
duty of 100% are preferable for the erasure. A faster
scanni ng speed is preferable as long as the property

of pri ﬁ@%r?#\gﬁet he P A%PO%H%X ﬁxfmrlg [ %ﬁg@% ar%hggtof the present

adver se excel

Otih%ﬂﬁgn Ry cf)ﬁ@h&lebl s%ot%!a'tq; 1;1?01‘%%?(% gél g?ll%Wrﬁ P# Ibrmal

the cool air or the like after t i'on "W

t Habkleah bdaepldced wetOadhBe DASrRESRNMBAEy ﬁ?e e?hsure, the
the cooling operation, the scanning with the |aser

| isgirfacanct thwe lalagi lxﬂa\an.la rgcordyd hie foendiich a6 irradiated with a

alternately or sinultaneously. 17 The erasure of a

r deegvrdéfraveslgdaser baemnef NH) db 1/5@0pmes.entThei awenintosf the

is conducted so that the information on the rewitable

t FERNING ARERe cean the ﬁ‘éﬁhﬁ&e@?wfﬁ@dabﬁeﬁuﬂthmmdﬁataaemg the
he erasure,

f f h
réesﬁaédr%tﬁfl& S EprAned With oot Bethotiof (rngigauthe in image into
00 {
ﬁ?:{c%dwltﬁsf rheg?mglﬁ Z (%hioflh 30’3183’&?%3583396‘;9& air to the

remal ni ng |1 mage can

f lifﬂd%%rmd&ﬁﬁﬁﬁlﬁh%ﬁ Jvh;ﬁ t]:féogkﬁm&dﬁt @rlﬂhntl?ecfﬁ%'ép c%iglvmh?ﬁmg a

with a method of bringing e Inage into con

a presdrétsbdr ohbust oPed@ihod of bl owing the heated air to
the inmage in conbination with the irradiation with

t he | agehedtedmoHaainntpad thpsestack é dhabaholtat abogn20YYe 140°C
A heated roll can heat the surface of the |abel at

affithin dge¢ands adter siprting the wedm@mmﬁr thet laser heattor the
irradiatiqn with t beam. f or erasure. Any

CHIRHE ofd toedephgnn bRF AR Aobs ot by WiefHBhowt resttictions
L%?tl%%é ggé s].l.gt?ic% ggg%ﬁafabe % ﬁutgéace .o tlt*]gr é}?agnple a rubber
roll or a stainless steel roll can be used. In particular, a silicone rubber
roll exhibiting excellent heat resistance is preferable. The hardness of
the rubber is preferably 40 degrees or greater. When a soft rubber roll
having a hardness smaller than 40 degrees is used, adhesion to the layer
for absorbing light and converting into heat increases, and there is the
possibility that the-layer for absorbing light and converting into heat is
attached to and cleaved by the rubber roll.
A recorded image can be erased by blowing the heated air to the
image. In this case, the air heated at about 80 to 140°C is supplied for 10
to 60 seconds.

When an image is recorded after an image recorded before is erased

in the rewriting in accordance with the method of the present invention,
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roll or a stainless steel roll can be used. In
particular, a silicone rubber roll exhibiting
excel | ent heat resistance is preferable. The hardness
of the rubber is preferably 40 degrees or greater.
When a soft rubber roll having a hardness snmaller
than 40 degrees is used, adhesion to the layer for

Znﬁgiﬁéé?%di:‘f%g{"%éﬁ‘@ éaﬂia"- b PoffediEl tenBongies gch the same
AP b8 hef? LR 0P R ARBE T JenBbl ot

cl eaved e rubber ro ecor I

CarbieuRirashe R riew g B@%cﬁ%ﬁdbf‘iihe{cﬁaﬁ&? v&itﬁgﬁl%- laser

In this case, the air heated at about 80 to 140

stephi adtiionod@ontaet GOndiewanden When the rbWB@SbleShermal label
recorded after an imge recorded before is erased in

t reraens attianhed to agedhdenoe with t he met hod of the
present_invention, 18 the recording of the imge is
conductlde Tewtatde dhermaliabiel ofdhe arm-cqntacietigret which the

those conducted for recording the forner image. In_
AP MEREl (G R REFTeAD HRVGAHIToVeam typ applied is not

i cradi ati Lth.the | aser, ;beamin t n-.cont act )
cg’ﬁgﬁgﬁ%ﬁﬁg\}%&\%’e Aich @ Takal TRl ﬁ%m‘.;ﬁ%% frage | conventional
r egRLASH tm‘%lgg . i tabl

tﬁer maﬁ ﬁ%abe o% ?ﬁé@noﬁ?%‘%&%ﬂ-ﬂ;gg t% ﬁ%ﬁagh%f’ h’ésed' For
r el gravdidde @heths]l PARIEOF thQ"Iﬁiﬂ*b&ﬁaS@f&a}Eeeflescribed in
applied is not particularly limted, and a [abe

sdapahése Balead tAqplication deng©ydroNal 2002 M 823k be used. In
thermal | abels of the non-contact type can be used.
Feéenexglalaiieds hawing ratsiversibler heat berimtive @blarhdeveloping layer

non- cont agt type described in Japanese Patent )
¢ celgr jobavhigh s %%fﬁo | op grpsedilap beatgenaratess by the wptical

55 R GHER SrCbeABEEs L vt o
dgMShRRE qe%it?ﬁé‘%?%l@’ ré}f‘e@tecﬂ %‘@gc{rﬁh?éj (Q¥it£tpge a3t fo%gllation of

images) and erasure in the non-contact condition, are preferable.

EXAMPLES
The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the examples.

Preparation Example 1 Preparation of a coating fluid for forming a heat
sensitive color development layer (Fluid A)

A triarylmethane compound 3-(4-diethylamino-2-ethoxyphenyl)-3-
(1-ethyl-2-methylind_ol-B'yl)'4'azaphthalide as the dye precursor in an
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stimulus in the layer for absorbing |ight and
converting into heat and enabling rewiting by the
repeated recording (witing and formati on of inmages)
and erasure in the non-contact condition, are
preferable. EXAMPLES The present invention will be
descri bed nore specifically wth reference to

L i o R —
SR A R LR B e 1

tr ﬂW'HﬁrB cﬁ%m B9 acetal as th
3- 1%4 di &t hyfggﬁ no- 29tht oxypheny| s e dispersant and 2,500 parts by

( Iweighy lof Zetrahkdfackd a3-tlb dilreaz &ﬂ!’i‘b fiﬁﬂ*}&‘i’zé‘isaﬁ(!l’ ?oﬂﬂ@d into

precursor in an 19 anount of 100 parts by wei ght

paa tdspmysivei ghingod p41-1(7és}-1zm1 yd -a disperser, and a coatmg ﬂuld for
N- oct adecyl sul f onyl am no) phenyl as the reversible

c dpeming o dieap sensitivg comrd%gebmmmtdhremﬁﬂpzd Hwayiprepared.
acetal as the dispersant and 2,500 parts by weight of
tetrahydrofuran as the diluent were puI veri zed and

o S BPEats ExAntPIZeE: Pritepfiog b o %%ﬁ#warfgi‘ﬁéﬁmgazayer
oPEBbLfBifih s SRBLAAR IER NV Pga
coati noad kbglt fRratseiinBthedriakgked L%ht ag %E?g&%s.ﬂ‘éeﬁ{to heat

infrared |1rght and converting into heat

adentickel calnpdebbag:dnesloringf agsred [mghifasiided YV IOSCQ Co.,
i nt o heat éa ni ckel conpl ex- based col ori ng agent)

[rid‘adufté@ttura einbynéF(‘E@zi 6431”1 ibtah antowet tof ddparayeweight, 100
SDA-5 31"] afn nt of 1 part by weight, 100
}é’é}‘ito ot né%eérthéfultlwém@}pt cuvalde dype Lﬁaawreshane

Wéomg%@éha SRR D A OB EEHA SOk & Hrithcars

TG, (l?ou,' PEQS e AheSnRAL! SPBy5(‘N%)9 g&ldoéf pgpts by weight of an
inorganic pigment (silica) [manufactured by NIPPON AEROSIL Co., Ltd.:
the trade name’ “AEROSIL R-972"] were formed into a dispersion using a
disperser, and a coating fluid for forming a layer for absorbing near

infrared light and converting into heat (Fluid B) was prepared.

Preparation Example 3 Preparation of an adhesive layer attached with a
release sheet

On one side of a polyethylene terephthalate film having a thickness
of 100 pm [manufactured by TORAY Co., Ltd; the trade name:
“LUMIRROR T-607], a silicone resin containing a catalyst [manufactured
by TORAY DOW CORNING Co., Ltd.; the trade name: “SRX-211"] was
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i norgani c pignment (silica) [manufactured by N PPON

AERCSIL Co., Ltd.: the trade nane: "AEROCSIL R-972"]

were fornmed into a dispersion using a disperser, and

a coating fluid for formng a | ayer for absorbing near
infrared |ight and converting into heat (Fluid B) was
prepared. Preparation Exanple 3 Preparation of an

adhesive | ayer attached with a release sheet On one

si gplid o & tRAtEHER laver dpving Bathickness of o7 igmaafter being
t hi ckness, of. 100 gm [ manuf actured by TORAY Co., Ltd.;

t HEipd AR AZplgase s ?ﬂﬁﬁﬁﬁj¥eﬁﬁéﬁi, a silicone resin

cont ai nhhg,a cat al yst_.[.manuf act ur ed TORAY

o D BB o R AR e agthe SOV rilRie sheer, an
a ; - i y L.pg.a i ckness .of
SPRULENS SoLeL BuESHLRGLEEr ARKROLNCRIERRte of o
Pr&padlatkinen 4deatsi[@eafiifabthged! IycORGPPERYN PE ?Ufg:ETHANE
t he above rel ease sheet, an adhesive coating fluil
pridpalSTRY GxddLed); Sheardde bymeetQORAONATE L”] to 100 parts by

crosslinking agent [nmanufactured by N PPON
POrMgRE FHANE ackNBUSHRYsI@e . [mdnwfacturhé hy A @aiNK MFG. Co.,

"CORONATE L"] to 100 parts b wei ght of an acrylic

adnissi the (rageunameur %IB@HNO%@S' H«f?ﬁ\’/’ﬁ:@raﬂ:@ppﬁeigd .gccordance
the. trade n ... ORI BAIN BPS-1109"] was applied in i
ackl dgl?'fatéf‘)ﬁ\r/rvgf’#et??é" 16 PTRGTes foc SR iy PRrbEgskayes having a
f Qk.E [ | r Vi Ng: i ckness ,of .
ar EhsEP B oL L, FARYE R, | TS GHERSP A op b reap aricd
| indh GVER a8 10690 Gorf 2'mm AL UifBan WaHedRe al%éﬁégched with a

| ayer attached with a release sheet was prepar
Exaigise sheétlyvaPpepsa@tli on of a sanple for recording On

one side of an expanded pol yet hyl ene terephthal ate

fil m having
Example 1
(1) Preparation of a sample for recording

On one side of an expanded polyethylene terephthalate film having

a thickness of 100 um [manufactured by TOYOBO Co., Ltd,; the trade
name: “CRISPER K=2424”] as the substrate, Fluid A prepared in
Preparation Example 1 was applied in accordance with the gravure
coating process to form a film having a thickness of 4 um after being dried.
The obtained coated film was dried in an oven at 60°C for 5 minutes, and
a heat sensitive color development layer was formed. On the formed heat
sensitive color development layer, Fluid B prepared in Preparation
Example 2 was applied in accordance with the flexo printing process to
form a coating layer having a thickness of 1.2 um after being dried and

dried for 1 minute in an oven at 60 ‘C. The formed accumulating sheet
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a thickness of 100 gm [ manuf actured by TOYOBO Co.,
Ltd,; the trade nane: "CRI SPER K2424] as the
substrate, Fluid A prepared in Preparation Exanple 1
was applied in accordance with the gravure coating
process to forma filmhaving a thickness of 4 gm
after being dried. The obtained coated filmwas dried

[ : for 5.mpuies, and a heat. sensitive

oV BF AT B AR e e E ol Srenei e ket b e rem?

sensihd col I lawer luid B.prepared in

pranBr e ol THE WRiTEhe JAR aoll iverR 1000 Jieay” The

t hebthirfRM0a R labhoPEIRER SPad | g@@% ye -

havi ng a ?hi ckngss ggf 1.2 %m%g?égsrqb}%i ng ?% Ognadliﬁewrltalble

driheemfadilablelm nute in an oven at 60 C. The forned

accunul ating sheet 21 was irradiated with ultraviol et

l'i ght iPheamdheoivet lgfer| atfathed @28 m)ielolse tshept QR@pEred in

a layer for absorbing light and converting into heat.

TH&repapr dpm elixamplimd avandanhnetednés theedbase tdubstrate for a

substrate for a rew.itahle thernal_ |abel. The

S drBiigbly Q}ﬁéfna&é@‘a@ﬁ@dﬁw fae high dlid @mot hewe the dsat eensitive

i n 4 Preparation anmpl s lagmnated.to_the above i

ey SRR Rph B AR the P Tk AERGIBIRE bt ok ansrerting
] ' t t . Ltive ol or

ﬁ?ﬁ%%ntgﬁ? alaa{’/]%yﬁgan%?{ %‘g)?ﬁla edraaé gFepa J§0r bi ng |ight

and) ceR¥adihpandicphoudeat, and a sanple for recording

was prepared. (2) Recording and erasure (a) On the

sdapl O1f the sampld fograbtdingeshtabmdeabsve( ik (1)a af fifiee“4” was

"4" was recorded in accordance with the nmethod of

saaemilag ini adsordanceasish thegmethah ofiscaminiguith the(laber light

rreilhod of _the prﬁ%gnt invention) as shown in_the

f SPPER WyFisurget Hbe methad ok thegpyaserbiniemgion as shown in the

following.

< Method of printing (recording) >

The recording was conducted using a YAG laser (the wavelength:
1064 nm) [manufactured by SUNX Ltd.; the trade name: “LP-F10W’] as
the laser marker for irradiation with the laser beam.

The conditions were adjusted as follows: the distance of irradiation:
210 mm; the output of the laser: 3.3 W; the duty: 70%; the scanning speed:
3,000 mm/s; the pulse cycle: 100 ps; the line width: 0.1 mm; and the
distance for block formation: 0.05 mm.

In Figure 3, the driving of the scanning mirrors was started at the
point A. When the virtual laser beam reached the starting point of the
figure a, the oscillator of the laser was switched on to staft the drawing,

and a line b was drawn. At a folded point e of the figure, the oscillator of
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The recordi ng was conducted using a YAG | aser (the

wavel ength: 1064 nm [manufactured by SUNX Ltd.; the
trade nane: "LP-F10W] as the |aser nmarker for
irradiation with the | aser beam The conditions were
adjusted as follows: the distance of irradiation: 210

mm the output of the laser: 3.3 W the duty: 70% the
scanni ng speed: 3,000 nm's; the pul se cycle: 100 s;

t héhe jlpsermashswitchedmff, amd thee scabisingnmérrbes wreclriven in a

formati on: q}og m\% In Figure 3, the driving of the
scHHIHE ek bhat whe artmed dasen bema foyoiad aAloophgdmwindy the
Vi t"igel Ilaser am rggched thﬁ st ag}ti ng point_ of the

fi BE‘? ) Mo ERGT |BReovibpal fasqry beam geachhd ehawinh ¢, the
to,.st: t f QWM and, a,line b was drawn. At a ,

f oP%‘gégg‘B’gi REnd 18 s FPChEN op fha g 156 SFRigjg, amd a line d

t hg dsapgérnvas switched off, and the scanning mirrors
were driven in a manner such that the virtual |aser

beam f oneed fa1db@opoiab MNVHRYSEGR: eDRRK WAcllG: NED 18 was
virtual |aser beamreached a point c¢', the oscillator

of switehedioffy andshe wtanhing oirrbes WeEIEvERASn & AWnREr such that
and a |ine d was drawn. At a fol ded point of the

f i the wireualtlpeerdeasing ffermeed afoaphshdvas by thadrolsa 1iaBedWhen the
off, a the scanning mrrors were driven in a manner
suBRtiHaream geacaed: a,goint g5 dhe ipseiflater efcthedabaowas setrhed on
bytot he brokgn I, ne. V\hendthel, virtual  beam reached a
pofthregime  yhe drawing, and g linge f) wag diagen. suAf chawish g the

to NG, [d-N drawn. At a
B o e MR AU A i renched
of poin¥¥ethb R8ciVliat r i : i

0 sl?:(iﬂlnwgte or of C1t h e&ﬁg{stg ? qa%@s’f ‘gé\né: tg‘? ﬁgge% Eﬁttg tr? g%%lﬁtéctﬂ? I%gwmg,
dramd mgline dnavas diavenh MBS gHiavn. whichowReith ﬁnﬂ“b&iﬂ% of the

was the fi nal_gg‘i)nt of the figure, the oscillator o
t hidgunes dhe ssilkatptt ofhdlie biser vemd stvitehdd aff, gpdivelse drawing was

completed.

The driving of the scanning mirrors was stopped when the virtual
laser beam moved along the locus shown by the broken line and reached a
point B. The figure “4” was recorded as described above. |

The scanning mirrors moved at a substantially uniform speed while
the oscillator of the laser was switched on. |

The figure recorded as described above was erased in accordance
with the following method.
<Method of erasure>

After the air heated at 130°C was supplied to the recorded sample

_ for 20 seconds, the recorded sample was left standing under an ordinary

environment for cooling, and the recorded image was erased.
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conpl eted. The driving of the scanning mrrors was

st opped when the virtual |aser beam noved al ong the

| ocus shown by the broken Iine and reached a point B.
The figure "4" was recorded as descri bed above. The
scanning mrrors noved at a substantially uniform
speed while the oscillator of the Iaser was sw t ched

Ebglﬁ‘ér SERE O CHOTRBNE 0L R ERER n b Adtitofode was
f h d 130C I
WefeR dn Hblans Ry Bh UpO R BoA Bt spriuringineieR 4B e Lieh of
ngQ e%ﬁ:ﬁ?gﬁtﬁﬁand' ng under an ordi nary

environnment for cooling, and the recorded i mage was
erased.A 43dé bine i@ 4 BEr e8dPWA s PEIERGUIAL amia%@eﬂethod for

above in (1), a bar code was recorded in accordance

Wiretoridieg tiné hatividuad times wil bl ddsciibed hasie befeiive t@fFlgure 4.
the present invention. Awde line in a bar code was

cI<Me@rododf retordéng fminting)>net hod for recording the
i ndividual lines will be described with reference to

Fi gur e The reeuedimgdwas coaduetafl nepingra Xﬁ%@;tsermbe wavelength:

RS SRR 7 SRS Lea, the e e L FHAW] as
P k f
i rrag a%r{gg)%r]{vﬁlrtf %rr?gvd.ia%oe wggx%#‘quﬁeé- @%‘:’f'ﬂle{ i og; wer e
dj ust .
U o 1 090 S AAGHLER i
seaonhhag theeadput of 13R1asaH 8,3 Whehe ld'u%? PO%] @ie s]egﬁn‘fng speed:

the line wwdth: 0.1 nm and the distance for
f S0 inom/s; OtH@Spodee cycle: 100 us; the line width: 0.1 mm; and the
distance for block formation: 0.05 mm.

In Figure 4, the driving of the scanning mirrors was started at a
point A. When the virtual laser beam reached the starting point a, the
oscillator of the laser was switched on to start the drawing, and a line b
was drawn. At a point ¢, the oscillator of the laser was switched off, and
the scanning mirrors were driven in a manner such that the virtual laser
beam formed a loop shown by the broken line. When the virtual laser
beam reached a point d, the oscillator of the laser was switched on to
resume the drawing, and a line e was drawn.

At a point f, the oscillator of the laser was switched off, and the
scanning mirrors were driven in a manner such that the virtual laser
beam formed a loop shown by the broken line. When the virtual laser

- beam reached a point g, the oscillator of the laser was switched on to

resume the drawing, and a line h was drawn. At a point i, the oscillator
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In Figure 4, the driving of the scanning mrrors was

started at a point A Wen the virtual |aser beam

reached the starting point a, the oscillator of the

| aser was switched on to start the drawing, and a |line

b was drawn. At a point c, the oscillator of the

| aser was switched off, and the scanning mrrors were
a _manner

?Lﬁ&e B TR AGHARG O 8ai xecieahmiis e (rere diven i a
or by SBF (TR CERGAT oot Tormiothe Torm R by the
Atk 8. © WSHIEBW Al 1BCPBER, LeachlE a3580L ) W8 lscillator

aser was swtc
M & SheS 1R ' u i | It
| aser esbeame‘%vgf r?e“gfbgi efio%bqg%%n%y%bhg%&u%eaﬁﬂ g Hﬁé k was
Widmvitie Kird yaind aserhicheass rigachadl dopi B tHe Eanecode, the
oscillator of the | aser was switched on to resune
dr eseilbafor afithaldsenevds smatchordadh andithe qraiwihg lwastda,mpleted,
oscillator 24 of the |aser was switched off, and the
scannl nbherdrivang ofdhe seanniag inirrars masrgopperd Iwhelnathe virtual
t e tual | as beam fornmed_a | oop shown by t
P?Wemo\‘f\ﬁ‘iﬁl nf@ﬁ CtCHalshPa@ePY Ebﬁlhfﬁlé%ﬂa@é and reached

t he Qs IIator sw t ched on
to hr% dl}nn%iat hd by e ge l%ﬁ%coﬁ ‘fﬁ%aﬁs‘iﬂﬁe WAen. At a
poi nt WPH@E ag DPIQ‘?OI]CSIIHQ‘}GCPQH QEHB%taEIEJ%Ig%Ia (%or%g Speelhewhile

oscillator o aser was switc

drihal Grgillasr ﬁf)th Bkedwad B&idhbYiong of the scanning
mrrors was stopped when the virtual |aser beam noved

al ong tWhehoths ahwennihodeofbretordindg neadnteticashesre or a
the point B. The bar code is recorded as descri bed
ablpeseaspha td@mmcmtrﬁtmnmfihﬁdmdofaﬂledamnwmfmmﬂ lbgfore did

uni forg]as eed ﬁ?]é he oscillator of the | aser was

svirgtds H5e0elre FASHIEM -ecor di ng was
USEffeti] rf‘gfjer%sg{pa

The recorded image was erased by the same method as described

in (a).
(3) Evaluation

The recording and the erasure described above in (2) (a) were
repeated 50 times, 500 times and 1,000 times, and the condition of the
surface of the substrate at the starting point a, the end point i and the
overlapping portions c-¢’, e-e’ and g-g’ in the figure were observed. The
readability of the bar code was evaluated after the recordings and the
erasures described above in (2) (b} were repeated 500 times and 1,000

times. The results are shown in Table 1.
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decrease in the concentration of the |ine of the bar
code forned before did not take place while the
adj acent |ine was drawn. <Method of erasure> The
recorded i mage was erased by the same nethod as
described in (a). (3) Evaluation The recordi ng and
the erasure described above in (2) (a) were repeated
OE%EEE 9500 tinmes and 1,000 tinmes, and the condition
of surface of the substrate at the starting p0|nt
a, (19hq31%ﬁgr£96r%fés 14 B reQRAEPPI NG portions c-c'

e-e'" and g- In I gure were Observed. The

r eadabi ®htdhe0§1dé b,f ahae"xp%d@d \f@ﬁr&}iﬁieﬁ@tt@ thﬁfat% gfim having
recordi ngs and the erasures described above In

(b3 théndmesepdal(id pad gmianmgsctarsl byODOYOBOESo,, TR, the trade
results are shown in Table 1. 25 Exanple 2 (1)

Prepaeat CBEISBERaKE424 asf the swmtratong mixtore of 2681.6f parts by
an ,(ggpgnded i@%et hyl ene terephthalate filmhaving a

t hWe pm%r&dmmalé’mnaéatmp Eovopls Cand 104, parts by -

the irad LR SPER K424 ] he substr at
i PG %Fﬁege BoDiFaeeed by Piiauntions LERBRP & Maspapptied in

IFIr}allJ(‘F[c)Jr pr e p ar egé ﬁr&é?@%?ﬂrﬁ? %O%égigjn%?@b% Vé@lggﬂer’f dving a

' r’thnﬁﬁfe%ﬁdépoéﬁowhﬁp s fHe ibAt glglegrtgﬁggg {a%nfn%rttran was

a coating layer having a ckness m af
beirngligtdde drithhel frak st |1?g‘ﬁtn abep¥@sarel ol afbadt §Qn§i’t1tvg color
ultraviolet light to prepare a heat sensitive col or
d elevebpmeentt laggewhith slasweliyar by enixtiireohd kbt Seritide color
heat sensitive color devel opnment agent and an agent

f slevalopmantnggentodrd andagevivier tabsgriiing dight and converting into

heat, and a substrate for a rewritable thermal label was prepared.

Using the substrate prepared above, a sample for recording was
prepared in accordance with the same procedures as those conducted in
Example 1 (1),

(2) Recording and erasure

On the sample for recording prepared ahove in (1), a figure “4” or a
barcode was recorded and then erased in accordance with the same
procedures as those conducted in Example 1 (2).

(3) Evaluation

The recording and the erasure of figure “4” described above in (2)
were repeated 50 times, 500 times and 1,000 times, and the recording and
the erasure of a barcode described above in (2) were repeated 500 times
and 1,000 times and the evaluation was conducted in accordance with the

same procedures as those conducted in Example 1 (3). The results are
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heat, and a substrate for a rewitable thermal |abe
was prepared. Using the substrate prepared above, a
sanple for recording was prepared in accordance with
the same procedures as those conducted in Exanple 1
(1). (2) Recording and erasure On the sanple for
recording prepared above in (1), a figure "4" or a

b ecorded and then erased i n accordance
baneafe iNLIEE

€ sanme “procedures as those conducted in
Exanple 1 (2). (3) Evaluation The recording and the
erasure of figure "4" described above in (2) were

r egedpadatiPe BixABHle 300 tinmes and 1,000 times, and the
recording and the erasure of a barcode descri bed

ab@ye RrepaPtineola sepedé £E 208 dihges and 1,000 tines

and the eval uati on was conducted i n accordance with

the sahwaprdedduresrding asereparhiciredctordiesmlith the same
The results are 26 shown in Table 1.

écﬁﬁﬁﬁ?%ﬁ%@sébawp@@%qf} upFapmme ildd).of a sanple for

adehr dstteling etk esBie pr ocedur es a5 (hose

CoE Sy DA bty MRS e SHRE e wa
?rEIIEE&S‘e?f mi%%éﬁ’??%%&veﬁ‘rhhd?% bG8 A ARG il I 1osor Digne
Figdiott fn Bigus Ok lbwhen o FWwigy. < Method of |
printing (recording) > The recordlng was conduct ed
ust Mptho¥ ACpriasimg Eedvedigyel engt h:

The recording was conducted using a YAG laser (the wavelength:
1064 nm) [manufactured by SUNX Litd.; the trade name: “LP-F10"] as the
laser marker used for irradiation with the laser beam.

The conditions of irradiation were adjusted as follows: the distance
of irradiation: 180 mm; the output of the laser: 2.0 W; the scanning speed:
1,000 mm/s; the pulse cycle: 100 ps; the line width: 0.1 mm; and the
distance for block formation: 0.05 mm. |

In Figure 5, the driving of the scanning mirrors was started.
When the virtual laser beam reached the starting point of the figure p, the
driving of the scanning mirrors was stopped, and the scanning mirrors
were niomentarily kept waiting. Then, the scanning mirrors were driven
simultaneously, and the oscillator of the laser was switched on to start the
drawing. Thus, a line q was drawn. When the laser beam reached a
point r, the driving of the scanning mirrors was stopped and the oscillator

of the laser was switched off, simultaneously.
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1064 nm [manufactured by SUNX Ltd.; the trade nane:
"LP-F10"] as the |laser marker used for irradiation
with the | aser beam The conditions of irradiation
were adjusted as follows: the distance of
irradiation: 180 mm the output of the laser: 2.0 W
the scanning speed: 1,000 nm's; the pulse cycle: 100

S; the hj ' : | st.ance for bl qgck

For rmat 1 oneF (M gertun e mHor 8 ke Wopr SRIRE BrosRontRslS ot the
SCRIAL NE| Whé I §ias REALEE Gy i bubise,

belzdr% regched then\é?éérti ng poi %ﬁevgﬁ?%%fg%ful\ﬁé][ﬁﬁaelﬁg}lg he€gnd the
draseiltagopfoftthe las@nwias GwikdHed Sn Wo SeShRRPAR df‘ibgin%he Thus, a
scanning mrrors were nonentarily kept waiting. Then, ’

t héne s avas drpwir r Biennidreelader beam iaghibd aneAus bytheadving of
the oscillator of the |laser was switched on to start

t Hbe aeangiing. mitrgss vead stappgdwasd ditewnscilien oféhé dsesr was

beam reached a _point r, the driving of the scanning
mi $igehe %%%%@&Ogﬂﬁ-the oscillator of the |aser

was Ssw he?]i;Offé si mul t aneously.. 27 After the .

Soanni HAfCeh PROFLINEPE RETPTMEEY g PhaHRbE MOpeRtarihs ab the
o . . dri

DDt o, ARRRAT PO (oS CRuttanapelypand the

SVisbON@Er BPtHO1488 WIR JWigciiPuh ﬁ& gesmﬁé .«chg dtrh%vgkﬁ%s PRs, the

drawn. When the | aser beamreached a poin

drdraivigg of a lifeu seanstaf@dr Whes theSadsst PRRRIJIAMINENSe line u

oscillator of the laser was sw tched off,

simeathentieushy poivit eff thehBgaoamniafigr imtergrcsingetie kaptq drawn
iting nomentarily at the point t, the scanning

mikefeesatykhe P\l v, Shin dridns nfsthy scangingmirrors was stopped

i K5 Oerlocdt R R PR gt siiionnd GhaaEabEReRsy. The
g | he | hes th
et VAR Ao B Mod BoveiTer cecting The 11 ne

q drawThe figure recorded as described above was erased in accordance

with the following method.
<Method of erasure>

After the air heated ai: 130°C was supplied to the recorded sample
for 20 seconds, the recorded sample was left standing under an ordinary
environment for cooling, and the recorded image was erased.
(b) On the sample for recording obtained above in (1), a barcode was
recorded in accordance with the method of recording (printing) method as
shown in the following. A wide line in a bar code was a cluster of lines
and the method for recording the individual lines will be described in
reference to Figuré 6.

<Method of recording (printing)>
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before at the point of v, the driving of the scanning
mrrors was stopped and the oscillator of the |aser
was switched off, sinmultaneously. The figure "4" was
recorded as described above. The figure recorded as
descri bed above was erased in accordance wth the
follow ng nmethod. <Method of erasure> After the air

for 20 The SRAIRR SR Blte it L8 Bre? Wl mawgloneet:
ggglg%gga)f{%{g&%@rg@gg@ﬁ@g%ﬁ%&%dg“ mE Y F-BE07 as the

reﬁ@éﬁmk@pf@1mlaﬁaﬂ%1tmtﬁ%iaseﬁb9§ Code wes
recorded in accordance with t met ho recordi ng

(printiTig comdibiogsaf irsdowion weirb gdj@tb@wsrﬂuoﬁswﬂ%stance
line in a bar code was a cluster of lines and t

meefHiochdiation et} dimgthehartipmd iof ik hei dseki 20sWwihd s&!ﬁlmng speed:
described in _ reference to Figure 6. <Method of
r ebB8PQi mg/ppthativiep sycle: 108 nsictrediing widthe dhtlunhsdand the

F?@ggﬁ“‘}&y %ﬁ??"%’(&}&gﬂ@veg&%t:} radéoﬁgrrgm 'LP- F10"]

asthe BSer diatioqn with the | aser

beam ]L%Iﬁ%l ¢ it %%grlé’fmg P STATOHT RSP TS Wit gtprsed. When
f QJhleQ}’iftufatl Wﬁng:b};ag{r] f@azchgﬁ\x;lﬁr Q{ltfﬁ thlgofpt‘;ﬂgoht h%hg(%'wmg

out put

MEfSthd REaPwingenfivehs: w&-@%t&ypetd" eaﬁd "tﬁe"\é&?gﬁ%g rf_ur%gs were

and the distance for block fornation

F|1gum(enﬁar113hbep:trwmtng ofTHerg the apahMighgMnirof SweRS driven, and
started. When the virtual | aser beam reached the

stsamulipgmepolnt the escillator| phthe dowrdwayiswgtchetl oo start the

scanni.n irrors was stopped, and_the scanning mrrors
Wéf‘réwmg. m[‘fms a line o Wag pdrawn When the laser %eam reached a

point p, the driving of the scanning mirrors was stopped and the oscillator
of the laser was switched off simultaneously.

Then, the driving of the scanning mirrors was started in a manner
such that the virtual laser beam moved along a broken line. When the
virtual laser beam reached the point q, the driving of the scanning mirrors
was stopped and the scanning mirrors were momentarily kept waiting.
Then, the scanning mirrors were driven and the oscillator of the laser was
switched on simultaneously to resume the drawing. Thus, a line r was
drawn. When the laser beam reached a point s, the driving of the
scanning mirrors was stopped and the oscillator of the laser was switched
off simultaneously.

Then, the driving of the scanning mirrors was started in a manner

such that the virtual laser beam moved along a broken line. When the
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nonentarily kept waiting. Then, the scanning mrrors
were driven, and sinultaneously the oscillator of the
| aser was switched on to start the draw ng. Thus, a
line o was drawn. \Wen the | aser beamreached a point
p, the driving of the scanning mrrors was stopped and
the oscillator of the laser was switched off

si mul t aneous] y. Then, e driving of the scanning

o Virgnal frger béamimsached thaasinb . thadtiviteet t@caoningiirrors
| aser bceamdgo\]/_lgld al ogag_gﬁ broken |ine. When the o

vi PegaToPReG Andoths 88 THEOFbMHRre gnomeatayrly kapt ofaiting.
th ' ' . s st ed a t he .scanni_n

i TREHEEHY Qnlitd flifron SR ORAT RN the SSBRAT AR Laser was
sC ' W d; Y, AN r of .the

S SRRRe] Bl iRhaHoRe! to FEC thd AR TG o fhe. 0 ineu was

dramivag. Wihien thel 1a36r Thed@s redERID- LG R
beam reached a point s, the drivi nga @%g%ggaﬁﬁiﬁhngg of the

M soaomsngasrsire ppedstapped badabeidskiladsr of tHdRisbRAS8E switched
was sw tched off sinultaneously. Then, the driving of
th%ff%?ahhﬂﬁgﬂlrﬁl}’-rors was started in a nmanner such

that t Vi r&_\l;a(ir,l_aser beam noved al ong a broken |ine.
Wien t hElemdhg;qrvige of fhescpaning wumons wasestpoiedtinta manner

the driving of.th canning mrraors was stopped and
thsé“’g‘c i%{f ?ﬂr_&?%r iﬂsﬁfeﬁ?aﬁﬂoﬁ%wgr opgka proken dingg When the
Thﬁlﬂiulatl hEsSF %Q#eqie%]ﬁ(? I evféi%t? %rlhvt goaﬂgiﬁgh%f the scanning

oscilTator of t aser was €
SiUtrb AN QAUSSpHOd I BRH IR SR80 AT ]91; &g U

was drawn. V\hg% the | as%rs_ gréam reac Oggrbggrﬁofnr?trn‘?}l,etam% kept
drviaiting. ofTHene the saiing niirk61@eedisdPRRE Yha BELlING T of the
oscillator of the laser was switched off

silasgnt wae sitghedThe mimiiardpiviyntp odsunhe the aliawifle. Thus, a

m.rrors was started in a nanner such that the virtual
| dWex B’@aﬁﬁiﬁ@ﬂ%d Whendhs lprerdesnmn iraachedhe poirttey, the driving of

the scanning mirrors was stopped and the oscillator of the laser was
switched off, simultaneously.

Thus a barcode was recorded.
<Method of erasure>

The recorded image was erased by the same method as described in
(a).
(3) Evaluation

The recording and the erasure described above in (2)(a) were
repeated 50 times, 500 times and 1,000 times, and the condition of the
surface of the substrate at the starting point p, the end point w and the
overlapping portions r, t and v in the figure were observed. The

readability of the bar code was evaluated after the recordings and the
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virtual |aser beamreached the point w, the driving of
the scanning mrrors was stopped and the scanni ng
mrrors were nonentarily kept waiting. Then, the
scanning mrrors were driven and the oscillator of ‘the
| aser was switched on sinultaneously to resune the
drawi ng. Thus, a line x was drawn. Wen the |aser

beam reached .a poi.nt V. driving of ~ the scanning
PN A aRel v D Sp iPletiedotON harass e results
wag, W@%F f.f» sinmultaneously. Thus a barcode was
recgrsge . Hgf/%@ﬁold of erasure> The recorded i mage was
erased by the sane nmethod as described in (a). (3)

Eval uation The recordi ng and the erasure descri bed

alotaphrntivd) ERampiy ¢ repeated 50 tinmes, 500 tines and
1,000 tinmes, and the condition of the surface of the
subst Pacparationhsf sstanplenfor peiortliny; the end point w and
the overlapping portions r, t and v in the figure
wer e olsenrmpde fothrecordiagawas prepafedtineadvard madewit@sthe same
eval uated after the recordings and the 30 erasures

dPLeFIRES ap bhese sondarias) indexampp2Aed 500 tines. The

lt,s are shown in Table 1. Co tive Exanple 2
(' PhBpaafie BAESFadleanpi € for recording A sambl e for

o BRI A SRS T B or
USRS 0 ISR fo RS U e e
procedures as those conducted in Comparative Example 1 (2).
(3) Evaluation
The recording and the erasure of figure “4” described above in (2)
were repeated 50 times, 500 times and 1,000 times, and the recording and
the erasure of a barcode described above in (2) were repeated 500 times

and the evaluation was conducted in accordance with the same procedures

as those conducted in Comparative Example 1 (3). The results are shown

in Table 1,
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barcode was recorded and then erased in accordance

Wi th the sane procedures as those conducted in

Conparative Exanple 1 (2). (3) Evaluation The

recording and the erasure of figure "4" described

above in (2) were repeated 50 tinmes, 500 tinmes and

1,000 tinmes, and the recording and the erasure of a

bar code descri bed above in (P3blavere repeated 500 tines

and the evaluation was_ conducted in accordance with

g ge procedures as those conducted in Conparative

1 (3). The results are shown in Fable 1. 31

Taﬁbmpalatlﬂea?)qataglel 2 Conparative Exanple 1 2 1 9

Condition of the surface of substrate after recording

an erasure vvere repeated 50 tines at the starting
g tsgr St eimrte d good at the overl apping

porrf?% AV gE6PeYEdd 500 times at the starting

and s@nshegoi Nt s good good poor poor at the overl apping

portio oor 1,000 tines af the

st artl%&ggngrtg%&gde Uélpcgood good good_ ,180p¢he  good good

over | aﬁﬁhﬁ@@plemmmrgmd good - -gdadadakgobdty géodbar good

codepafilngs recording and erasure were repeated '

at the starting and end points good good poor poor

at the overlapping portion good good poor poor
1,000 times

at the starting and end points good good -

at the overlapping portion good good

Readability of bar code after
recording and erasure were repeated
500 times good good poor poor
1,000 times good gaod

Notes to Table 1

(1) Condition of the surface of the substrate

good: no destruction of the substrate found

poor: destruction of the substrate found
(2) Readability of a bar code

The readability of a bar code after the recording. and the erasure were repeated
500 times or 1,000 times was evaluated in accordance with the following method.

The scanning was conducted by reciprocally irradiating a one-dimensional bar

code symbol with a laser beam having a wavelength of 660 nm emitted from a portable
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500 tinmes good good poor poor 1,000 tinmes good good -

- Notes to Table 1 (1) Condition of the surface of the
substrate good: no destruction of the substrate found

poor: destruction of the substrate found (2)

Readability of a bar code The readability of a bar

code after the recording and the erasure were repeated

500 tipes or, 1. 000,tine eval uated in accordance

i U PP PB T HORY (D DAL HORLS G lido TR INGPECTOR
by [ C dlatln e-.di nensi qnal . bar

oo 3B h Aty £ P BB 3205 U Gadtieh g e e

66 t r .code inspec
[ n%rr?u a?%]%ee%gagggd?ﬂ%lﬁs QV%EA Slg%}ﬁ %ﬁh%@ éoul% of %{e valuatﬁé)ns I‘{‘lca)e printing

| NpREGTER 523008 dymbiNg dSaadankdi9 tms-yrehmarfcgscﬁ REOEA andgthe space,

irradi ati on was conducted ten tines aver a

of exidoencobitvalds etlspssl ane SharaSurtkG e tia%1dntatd BEktel hPtnd slafnnmg and
eval uation. The printing quality of a bar code synbol
i sclgsifipdiago ArBrf tiveD irefHe@edeantids defredstng phiatinapehlih @ indicating
space, existence of voids or spots and the accuracy
ofthF hest artiag dualishtin japretlange witle thecatietiongpf NI (American National
%ﬁ%ﬁg I nt B, Cand Din the order of the
getirteht iRgndhatertips Saof prerblaet Al the lenlbie slessified into

pllr\]?,sntlng guality, in accordance with the criterion of
(American National Standards Institute). Wen

the readifd 4 & pQtn all, the result is
cla33|2?ed into E pgﬁgtgkﬁw?%lD in the ANS

eval uatgoen i@k ARSI RalulorANS| eval uation In the
above description, bar neans the black |line and space

nmeans \ihitheabpor deswiptiof diBess| thellack liné Qg sfH8uASans Witk portion
white defect in the bar and spot neans | arger defect
| r?e“teﬁ@ lipegr, voffitieeane fhalf whitc dedechin thi batbend sastdndahe lasgadefect in

eC| Q‘Ed kﬁ/ the difference in
e reflectances of the bar and the space are decided by the difference in

reflectances between bar and blank portion, the presence of voids or spots is decided by
the levels of the existence of these.

As shown by the results in Table 1, in accordance with the
recording method of the present invention, the recording and the erasure
could be repeated 500 times, and recording was possible without
destruction of the surface of the substréte after the recording and the
erasure were repeated 500 times in both cases where the heat sensitive
color development layer and the layer for absorbing light and converting
into heat were laminated (Example 1) and where the single heat sensitive
color development layer containing the agent for absorbing light and
converting into heat was formed (Example 2). The readability of a bar

code was also excellent. The condition of the surface of the substrate
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refl ectances between bar and bl ank portion, the

presence of voids or spots is decided by the |evels

of the existence of these. As shown by the results in

Table 1, in accordance with the recording nethod of

the present invention, the recording and the erasure

coul d be repeated 500 tinmes, and recordi ng was

POSHK] ' ; ruction of the surfa of the

DoRbP e WPl P HEHaRE vl rPiedton G0 Bloas was almost

re | i re the heat

o P By Dbl ARE Bt ML Behir Bk reppated 500

abgarehi ng 1ight and converting into heat were

| am nated (Exanple 1) and where the single heat

sensi tile cadirast, dénelpomiinct ayeith C kel nentiBBal method

agent for absorbing light and converting into heat ’

wetestoratiss WER fowhe op) theTherfaeackitid substafteanbay theeA8rding

mas(glgo excel lent. The condition of the surface of

t NG (B 19Tafere 3®rafiepeatade 5PQ comes g 3000t hieear akhvegh the
s alnost the same as that

were repeated.1, 000 tine _ _

 reEr AIRE APg ARG i eI decreneated G tne e patitont ds8truction
ti; I st,..in accordance with the

Bt SR bR e RaBCERERRRE ol drinliement dmeer and the
sy f t ft e recording and the.

o as B0 Tl AL IR B, [Ghyludfhd, 168 Pieaie lainated
al(Coayghatite Exesgldi NI aand wiage © 0 .
repeatedagb tinegﬁﬁﬁthogt destrﬁc?#i%hﬁ?% E%%%Qﬁggggm color
whievelopheertdayesenghairiug thelagentd fxelRpiak Uk emPRRhverting
the |ayer for absorbing Iight and converting into

héato herlewaarformeddCotemptive tExaemiibeaip Mheljeadabilihesfer bar
the.singl e hea ensitive color devel opnent |ayer

c SRIGFFRptEe t for absorbing |ight and

it ! |
2y Tl enmhrey By Sl SR AR gy Joe0 aYaHon, in

accordance with the present invention, the method for recording

information into a rewritable thermal label of the non-contact type which
decreases damages to the recording face of a recordihg medium after
repeated recording and erasure of information in accordance with the
non-contact method and enables the recording medium to be used
repeatedly 1,000 times or more can be provided.

When lines close to each other are recorded by continuous scanning
with the laser light in recording an image formed by a cluster of lines such
as a solid image, the scanning and the irradiation with the laser beam for
forming the image of an adjacent line does not cause erasure or a decrease
in the concentration at portions of the line recorded before, and a clear

image of the lines can be obtained.
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To summari ze the advant ages obtai ned by the invention,

in accordance with the present invention, the nethod

for recording information into a rewitable thermnal

| abel of the non-contact type which decreases damages

to the recording face of a recording nmediumafter

repeated recording and erasure of information in
accordapce with gFe non-cont act net hod and enabl es

the rec %nrﬁ&rﬁ:é euhh&rm%elabgle@f th@gm ewitactl tAB0 used in the

times or can be i ded VM lines close to
o A0RSaTh AFPEOT ded BB LiaiOssed camarals dak aomtrol of

oA Eyd] S latl BASCREN B o Bt BB nOt Hee Dl Fammsporting
andodd)elabel2 At iF9N Whid! 'i)'P &1 ?&{IC ﬁ)er% m f.or laé)rejfs ? ched to

the i nage of an adjacent | ne oes

OlcaRd BEQUARS@s fdnnphf@ca%sﬁmmﬂ o) nge&%g oPARiQibs ! N
line recorded before, and a cl ear ge o nes
can be obtained. 34 The rewitable thernal | abel of
the non contact type used in the present invention
can be advantageously used as |abels for control of
articles such as |labels attached to plastic containers
used for transporting foods, |abels used for contro
of electronic parts and | abels attached to cardboard
boxes for physical distribution managenent of

articles. 35 CLAIMS 1. A nethod for recording
information into a rewitable thermal |abel of a
non-contact type by irradiation with a | aser beam the
nmet hod conprising, when a prescribed drawing is
conducted by irradiation with a |aser beam focused on
the rewitable thermal |abel of a non-contact type
usi ng an optical scanning apparatus, driving the-

opti cal scanni ng
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apparatus continuously w thout activating oscillation
for the laser Iight and conducting the draw ng by
activating the oscillation for the laser light and
scanning with the laser |light only when a virtual

| aser beamwhich is defined as a |ocus of a |aser
beam whi ch woul d be emtted if the oscillation for
the |l aser- Iight would be active npves at a
substantially uniform speedtLA3MSrne et hod for
recording information into a rewitable thermal | abel
of a non-contact type described in Caim1, wherein,

' t . ith L
S8 b0 e UGS el A s o
§ oA ROty TR IR0, wHEPE RS, 6000 (e method

r epuiprigngs abloRth pHésRFibealrniwiAd @ con :
said |i neédr awn bgfor e. 3. The %et ﬁ%dﬁﬁ%gérd nggaglﬁ%%&?mtha

| iasembedonforudenl an therretvaithbld Hesrimll 1hBHEHS a Honontact type
non-contact type described in Caim1, wherein, when a

| iUfdNe canprPticaly ssahoing dagmraatus,s ddivang, thir avptiglascanning
prescribed portion of the folded |ine by scanning

wiABP AL RS nyqusly wishewe aetivating eseidlaionnfpribehlaser light
t he J ase J en.the | aser beam reaches said

f oqn(ﬁiecd) &Ch{l%%ﬁmﬁﬁ@n%gy 3¢ aGﬁgit LE inrf@r the laser light
a - bei 1 Ly in a manner such 36, . .
£ PR nineith HRDLacEP Mok ST iohel™s B BB he T hEam ivich ie
s definkaladadldeak B a 1a81h i ' lonliB8"; Nt
reteuﬁlns to said fgl F(Jllled péc%ﬁﬁﬁﬂgglgwggg{gggeﬂslg% 1{2&%§lqcﬂlatmn

pdonthe lesulichywoladd e aotive gaoviek it habsasasially ahifofR speed.
drawing the next portion of the folded line.” 4. The
nmet hod for recording information into a rewitable

e, diheciafiyedl PrrseortnEaRERmAins Inpi et ritaderthagaal label
OB R o AP B8 eReRBed o Claita Teit eapin ofben nliandto be
AaWRGH R s SHER A 0% Whddhn before, the scanning with the laser light
is conducted in a manner such that suspending drawing just before
overlapping the line drawn before and resuming drawing after the virtual

laser beam passes said line drawn before.

3. The method for recording information into a rewritable thermal label
of a non-contact type described in Claim 1, wherein, when a line
comprising a folded point is drawn, drawing a prescribed portion of the
folded line by scanning with the laser light, suspending the scanning with
the laser light when the laser beam reaches said folded point, driving of

the optical scanning apparatus being kept continuously in a manner such
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the laser light emtted fromthe source and an opti cal
systemfor correction of a focal distance to focus
the |l aser light scanned by the scanning mrrors, and,
when a prescribed drawing is conducted by irradiation
with the | aser beam focused on the rewitable thermnal

| abel of a non-contact type, the scanning mrrors are

drj,ven,contj nyqusly, and th drawi ng i s conducted b
ac{l}%aii}\enﬂr{q‘?gq%‘%‘#?aﬁi%ﬁﬁ?%? lop starding fl‘pghsaidnf@l(i/ed point,
sc [ | ser .l ight .only when canni ng

o 858 DR bAS xhMal BREE penfh kot of Sahialfed aoms. atheasses

(oM aTo RN} Lon int rewit.a )

el JRRC TR L BhAPG IR B AR liERh For drawing
Ol ekt pREIbRIOR thO€186ANALNY M rror  which can be

driven for rotation in the optical scanning apparatus

is a galvanomrror, a polygon mrror or a resonant

mrror. 6. The method for recording information into a
r edur | T methhe dfom kedoadizlg indéraatiom iS00 26%r#XHI8 thermal label

described in any one of Clains 4 and 5, wherein the

omfi%g.pngcygf% type deseribed it mnyf ore HHEHMindi $ttan ewhérein the

t he ocgii cal .scanni ng 37 apparatus is a f-8 lens. 38
optical scanning appardtus comprises a source of the laser light, scanning
mirrors which can be driven for rotation and are used for scanning with
the laser light emitted from the source and an optical system for
correction of a focal distance to focus the laser light scanned by the
scanning mirrors, and, when a prescribed drawing is conducted by
irradiation with the laser beam focused on the rewritable thermal label of
a non-contact type, the scanning mirrors are driven continuously and the
drawing is conducted by activating the oscillation for the laser light and

scanning with the laser light only when the scanning mirrors move at a

substantially uniform speed.

5. The method for recording information into a rewritable thermal label
of a non-contact type described in Claim 4, wherein the scanning mirror
which can be driven for rotation in the optical scanning apparatus is a

galvanomirror, a polygon mirror or a resonant mirror.
6. The method for recording information into a rewritable thermal label

of a non-contact type described in any one of Claims 4 and 5, wherein the

optical system for correction of a focal distance in the optical scanning
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apparatus is a -0 lens.
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