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
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cl ose to each other are recorded by the continuo

s@inthentpmpenatare 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



| aser light, portions of the imge recorded before are
erased and a clear 1inmage 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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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.



3 References related to the above descriptions are as
follows: [Patent Reference 11 Japanese Patent
Application Laid-Open No. 2003-118238. [ Patent

Ref erence 21 Japanese Patent Application Laid-Cpen No.
2002-215038. [Patent Reference 31 Japanese Patent
Application Laid-Qpen No. 2003-320694. (Patent
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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,



4 the optical scanning apparatus was driven
continuously wthout activating oscillation for the
| aser light and the drawi ng was conducted by
activating the oscillation for the [aser |ight and
scanning wwth the laser [light only when a | ocus of a
virtual |aser beam noved at a substantially uniform
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The nmethod for recording I or mattonti
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wherein, when a line to be drawn overlaps
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| iagl é‘c@ﬁﬁﬁiﬁgs_hﬁ& the laser light 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




folded point is drawn, drawing a prescribed portion of

the folded Iine by scanning with the | aser |ight,
suspendi ng the scanning with the laser |ight when the

| aser beam reaches said folded point, driving of the
optical scanning apparatus being kept continuously in

a manner such that the virtual Iaser beam makes a
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described in any one of (4)
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




optical systemfor correction of a focal distance in
the optical scanning 6 apparatus is a PO lens, BRI EF
DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NGS
Figure 1 shows a schematic diagram exhi biting an
exanpl e of the optical scanning apparatus used in the
~method for recording information into a rewitable

Fhﬁbﬁﬁi‘atlu@i@'ﬁ_ffglehg? non-contact type of the present

i nvention. igure 2 shows a diagram exhibiting the
difference in the process between the recordi ng net hod
of the present invention and the conventiona
recordi ng method. Figure 3 shows a di agram exhi biting
the process of scanning with a laser light in the
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di agram exhi biting the process of scanning with a

| aser | Figire hshowss gy sahiemptof dingram exkiibifing am example of the
Exaqg%g. Figure 5 shows a Lagégn1exhibiting t he
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Figure 3 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




DETAI LED DESCRI PTI ON OF THE | NVENTI ON The net hod for
recording information into a rewitable thermal | abe
of a non-contact type of the present invention is a
met hod for recording information into a rewitable
thermal | abel of a non-contact type by irradiation
wth a | aser beam which conprises, when a prescribed
drawing is conducted by irradiation with a | aser beam
focused on the rewitable thermal |abel of a

non- cont act pRATYED 1SOREPTION OFOFIR AAERARRAT U

driving the optical scanning apparatus c
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and conducting the drawing by activating the
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emtted if the oscillation for the laser |ight would
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point is drawn, drawing a prescribed portionof the
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f glrdech befoee, 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



In the present invention, 4(activating oscillation for
a laser light" neans an operation of emtting a | aser
light by switching on the oscillator of a |laser which
is an apparatus for emtting the |aser |ight;
"scanning wth a laser light" nmeans scanning with a

| aser light emtted by the oscillation by driving an

opt.i cal ,sganni ng apparatus for scanning so that a
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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



can be used. The galvanomrror is a mrror. having a

magnet and controlled by an outside magnetic field,

The polygon mirror is a mrror of a polygon which is

rotated. The resonant mrror is a mrror used under

the sane principle as that for the gal vanom rror

except that the mrror is driven at a resonance
appar
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on.the rewitable thermal | abel of the non-contact

t yﬁe‘eugl Wy Sof‘&ate‘ib&rrﬂll’@ diareetenfy theopaseralight inihagased, is
h h th I
e
f fi I ]
m%”ﬁ"gﬁ“"i%ﬁ*é 13bagh &%2%105% %5ip ThESh b righion by a
t hRof Yahamurd ﬁfo%of’“igb dfés‘fm@&légly, PRI Lh{BeS ?rs%rtbeam 16

starting point of
having a prescribed 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
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10 draw ng the character by a short distance while the
oscillator of the laser is switched off and is

adj usted so that the gal vanomirrors nove at a
substantially uniform speed when the virtual | aser
beam reaches the starting point of the drawmng. In
the present invention, the term"virtual |aser beant

| SaiRtinBothoAthat el #5147 R ibATEE PERMMDLCONOU G BE 1,06,
sWst 6RAha o3 thadyidibdals Hﬁ%ef:he %%?5%%02@&?&% 1% at a

starting point of draw ng the charact
os@ibst@tiallpf unifdien | 968 Wwhef HLCRBGuAN 1a@RIbd N8 reaches the
drawing is started. The gal vanomrrors nove at a

s uitattang ipaintyofithiefdvamispeeth thy hrgehbhenvbnawnNehe T80 “virtual
oscillator_of the |aser is switched off at the end

poiager béamhis defieadhas the logna of hdaskrasiany wikscls wepkhbedmitted
The speed. . of the al vanomirrors is kept the sanme or

c Hgﬁé% asiiHatar affke g%‘FB\?aPﬁ@h]idrheo?V%lt@h@ oonWihendbe| wirtual laser
d

S PR i o YOEETREEh Aot o
tar t [ t .ch B )

2B Rk Ritola bl R B R e 5, R 1T Felvanomirvors

EXAESS Y & shiBSBintiARLhENotR shhEL &ﬁﬁ%@ithéé hwidle

starting point and the end point of "a charact€r in

the corflenbsdliatornef tiedlaen ibeswiteeaNbRtahd88E HddBH of the
in the followng. In the conventional recording

mebiaoectesi nerd t e sclrawimg A8 r sosperaledng t'TRe Xsp¥éd of the
and.the scanning mrror along the Y-axis are stopped
atgal‘l“?’@né’é‘ﬁ‘i’li‘ﬁriﬁ PEithe samer oy ehpngedwhile the galvamemsnmrs are
(the,..end poi nt.) of aw ng a line, the driving of )

S ARHERGuRS, P ansh b meteBent R ths d8lvanemintors is adjusted
a : rtions in the,vicinity
S5O 12 gl G4 il L Bl e

| @paradiegm i s applied at a constant output during the
period of the acceleration and the decel eration, the

| aser 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 methold, 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

11



energy is applied in a greater anobunt at portions in
the vicinity of the 11 starting point and the end
poi nt than the anobunt in other portions, and
degradation of the substrate takes place nore markedly
In the excessively irradiated portions. The above

dr awback can be prevented by using the recording

fo 1. i thon. . n th [ :
ek At HE BB SR  od SE P Borions, ana
h I+ ] ny .
L S S R

cofigaidiagst portgorisaNNEr such that suspendi ng draw ng
just before overl apping the Iine drawn before and

r esun nBhelr abvaveg dedwhbick anvbet pedvehéabbypeamp agsesecording
said line drawn before. Specifically, when a
c hanetleecbpf the presomt inyentinonecting |ines, the draw ng

i's condﬁﬁted by drivi nﬁ\% the scanning mrrors in a
manner Suéke reepxdingmephed 9f| theaprese e imvendione dt tih@referable

over | apped pof.tion i]e the scill.ator _of the | aser

i st E@Pf’é’d%o#lfle S8 #flq AP OV HARPY dmgr drawn pgfore, the
ir [ ai ' tiha .l aser bea and the

Iosm i : g‘{l%?wgc?* tt ﬁeem’[atgglérll; y 1§V\ﬁ;°tn?ﬁl3£gdoﬁnaﬁt Sangyer such that
Vi - has d 1l )

D i e AraaR s A 825 BlpaFp AN IR BRRC drROh belfre and

notesuhdingddeinddgvaftdr the Viasal 1Reabadai Pass@Bbaid line drawn
degradation of the substrate can be suppressed. \Wen

a lfareactpecifyallyawhelnya chaneter g drawashy tdenecting lines, the

conventional _nmethod has a problemin that degradation

of dnagang Js copdueted e driying éhe scanmiagomirmbep ped manner such

e YBR)  BESR et L% e et 355K e

\S"St%sggi#ﬁre logg%]\e'/ é@s%g%rsgl;{;}cgieggc&ﬁ glg _%H‘ag e kf]%.eo AW %Efokl)'g is not
irradiated again with 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

12



In the recording nethod of the present invention, when
a line conprising a folded point is drawn, drawing a
prescri bed portion of the 12 folded |line by scanning
with the laser Iight, suspending the scanning with

the laser |ight when the | aser beamreaches said

fol ded point, driving of the optical scanning

. K . v i h

£ PRRER e Y BB oioh bhi kR et s Simpndiag thageheming with
i f ' h ' | b . .

7 oitle lestclebOirhlon B MO Rl Roathid K £REH phRAa driving of
' opti ] 1 . 1 . i S lli Qt gm

ROAY optieabdRaihin ApHartils itk kopt A ARSIl 19 mbSher such

| 7 el thid oirteil kRer PehM! maked al 1038 QML frodl sBiBRAIRY point

angle wth an excessively great anmount of |aser energy ’
caantievhen éhentisabyadebeoealno veturekotsaid¥eded point and passes
character is drawn, it is preferable that, when the

scamidi foddedopoiat] resemminghtheheahaser widathé faseoiphttfer drawing
the draw ng of tfl;tgﬁnext line is started not

i rrﬁéf‘dp%eéfemﬁmo dpldgdding- 1 Ispasdiaten of the pyindof ailing folded
t he annin gi%ors for the short spun of, tinme while

t nat BHATP At hap excqasively Erent paipamt ¥ laserrenayes can be
Of H A QS L RS Ehd gbw?em%gﬁgfnt rati on of the adjacent
[ ng Eg e y

ge can preven this operation. In the

convent Wil a CRERHHENGE IR G iPpRIQRLE AL %%nvgitﬂg "Lcanning

an cluster of lines such as a bar code I s drawn

t haft a flive withethoflatdebban is @dmpletiedWhd @f Ak Bigl 6 BAREH Tine is
or has a decreased concentration due to the draw ng

of stalitedatipbidemediabde dueafter re sHeytegoim @f atimehey driving the
relation between the tinme interval between the

dr SARIMERE grirgersafoanthe Fhet spitn of dime ewhie dharescillatbhef the
Supstrate CanS d y(%l?fle irradigtion with the |aser .

peldiet 1, PETRRBH o8, JERBES S et ABFEARS B dbAGoPHERABEOR of the

r e£Bo i NGm AT B9%e prevented by this operation.

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

bet ween the recordi ng nethod of the present invention
and the conventional recording nmethod will be

descri bed in the 13 follow ng, taking recording of a
character "A" as an exanple with reference to Figure

2. o 4-he di fferenc

o lRBHAE 2R hefudidl) AT HRLRIES A Ry SeREDe with
pr&q&@t{mé By gbi@p.and the conventi onal recordi ng
nmet hod when a character "A" is recorded. The process

i n accoFigane@ whdws bhdiagemar Sinipitiet Besl doffecRee BR %@gﬁrocess
invention is shown at the left side, and the proces

i rbedweendahee recdrilinghemethod eof | dral proged dindentiBhheghd the
is shown at the right side. The process in accordance
wiqonvehdonpak mq@m@gnmewqu ofhemer phesmter “Afvienttarded. The
and the process in accordance with the conventi onal

r eR:I’SP‘%ﬁSrﬂ& a‘ﬁ’@f e ]rti\ the reserdinganethiodrofrthpamenent inyention

rifneioge ehettfr deEosidel %ﬁ%&%@?@ tza%q%c@%%fj%v?t the
b h

t ﬁ“@g?‘g‘g%?‘gﬁd“”&r‘?ﬁ%ém@ 2 BABFESE the RIS 1)

the scapyd ﬁﬂac@é’s f$§ccﬂ§ﬂﬂ%°mt5rﬂfesﬁeb§%£ﬁ€ﬁ%% 0}1%?‘3119 present

the gal vanom rrors are driven unti ase

bdaneinigas hesl tHeprabad ih R@cqdante &fFith RBe AV aLTiSkal L(e@)rdmg
the oscillation for a laser light is activated (ON)
atmethodsvdl bé desopdiedt wish referenbat@Figmre 2and a line is

dr awn y irradiation with the | aser beam (c) the

osci | | dtieoproeess @(‘e?%danqeqmthu the reperding metiod OEFe present

I R 1
gal vangpi fon S, &/ § q{ 'a}é&ﬁ'ﬁlaﬁce hgl{é}hrrp.ij al meat?:lod of the

beam noves along
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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and (d) when the virtual |aser 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 |aser beam and the subsequent
line is drawn without overlapping the |ine drawn
before. 14 (e) Wen the | aser beamreaches the end

por 1 on <l Wigg {F ﬁ%a“%&sﬁﬁ%aew@s ey oid dpintpl iacline drawn
2 P08 BFIIER, Hwéﬂeg%: LR a2 BB glaBb Bl <4 o
by f41864 IpbrRAROBET (IR S:ha%aél’:@?)e tHe BecliBRAG! fSUIG) 155‘%‘ light is

the virtual |aser beam noves along t ne ‘sho

t héndutiviaead KOFE), £ whenchhRing by YRt daBeMonPieAFsRaSHi53e in 2
the l'ine drawn above in (d), the oscillation for a

| assmner gghichi thaddhie wartch] (l@é)r bem rhoveddalohp Ghe Mind'shown by
the | aser beamtﬁ draw the line, and the oscillation

f obhey brokese fing; tWhgnlthachmaﬂdaS%KﬁFaml pawsdi dbhel Yne drawn
bef re the (hastzjle reaches the |ine drawn above in

( b¥! ‘E‘fenénl Pﬁ pbpp frge dnsarndighhalsaackivated (ON) for

2 oSSR A% ke dalie 8o B3N i sbo exciting tor o
thrads%f BERE AN DY ab BB PR RN GBI iDSly TS (R 138 earh reaches

can rawn as descri apove. scdahn

COtHd NHE UratvnialtiveinS(BP echelRhd lat ttﬂ@ 1S mﬁf}{iﬁ!’f hﬁesa{aracter “A”);

beam r eaches t he subsequent character

gaﬁm@@rﬂnersaaﬁnargeby sivé galvado@irrofdss PEAE S S thAnner such that
accordance wi th the conventional recording method 02)
i nthE giteal2lasgr [Heabe nesmer alond tihe lihe shoWwinoby rthe Byodken line.

neh?hgaﬁg(aaz%rl taqi‘c%%‘s’é%&‘fﬁ‘:vﬁrﬁgt SetabesAto 1 ors | s

SEHES R et e .

t Nfeam reaches the subsequent character while the galvanomirrors 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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gal vanomrrors are nonentarily kept waiting; (a) the
scanning by the galvanomrrors is started, and the
oscillation for a laser light is activated (ON) for
the irradiation wth the |aser beamto draw the |ine
si mul taneously; W when the | aser beamreaches the
apex of the <character "N, the scanning by the

7 ' th LI gti f
oSBT B £ InRr ANDRApAPGpt? A Simulaufgusighaia 1
TS| . Hedgases:

o hon PO e RKab B pS LPIRT AL shep ibbSd when the

r eviehed 1ok Isdodti rbatheBAhBlst@ftid
character, and the gal vanon %r%rﬁgﬁ%%g%ﬁg%irﬁ%%eln; character,

kegd thed ga'thvgnomﬁn)roifm&resmmdﬂtgriwkéﬁb‘lﬁwﬁﬂ:liﬂgﬂnOm rrors
is started, the oscillation for a laser light is ‘
act i vat(bl Thengcamming hyathengabanentitrorids lstseed belgsmoscillation

sigwul taneousl y, .and the sybsequent |ine is drawn,

0 ’Flaag‘?ﬁeﬁ 18%% 1§ iaﬁélvaﬁﬁdak:ﬁl\ﬁbf@ve;rr&(d@ayionmithtﬁm laserbeam
beam reaches, t he .end poi nt of the line drawn above in
WERHLARSGESYY o e Pabeogonhdm hiravne opnlepping the line
C t " ning, by the gal vanomrrors js .
S REa8a! bovo 2) olen VB 1A b o R CHE 1R OR o of he Tine

s Bt ok b5 G 2 e

wHaR), the seamiugl byl fikegalbaasnifeAChegop el ahaths Weillation for
poi nt of the subsequent character, and the

gal laaeiohtht brivagiivated (ORBY sinyuktentousdy;t @ Dothe(ehnhi¥r by the
scapning by the galvanomrrors is started, the
oSEHATRRIBHPTE 3F stanted apd) then Stgpm whatndtie (viMual 1¥er beam
t FERRBs SR At Bt GPuHie GUPABPY G iractorncand  tho
A RORR T ML pERlotABy B4, E5ines ) Thncscaniime by the
Pas sl p OS5y SR oA RSSATSL LI O
sforuirradiecios| yithTtie ter dagl siRultaaBokgdyd bAR h8Ssubsequent
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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descri bed above. It is preferable that the | aser beam
used in the present inventionis a near infrared

| aser beam having a wavelength in the range of 700 to
1,500 nm A | aser beam having a wavel ength shorter
than 700 nm is not preferable since visibility and
readability of narks read by optical reflection

Rt s e S%ﬁ%%g@a%%ﬂ?cﬁ thedaver for
' Sal%o?ﬁfnr?gﬁgﬂt taﬁﬁe o%lgf‘tnfl Fl P?&?tr %egl%rdwglgt an grqygd due to a

converti nto

or &t |infludBEC 8f Heabaat déc?ezf&%caﬁﬁﬁﬁh%“ ERQhb lteﬁe%trgé dt Pe%ordmg

repeated recording and erasure. In the recor
medifddrasuraccor dance with the present invention, the
scanning mrrors are continuously driven, and the

scanni nig: the hecohding meetlser id aghtrdancd h@tldtl@é/\@ﬂg;ehs invention,
made only when the scanning mrrors nove at a
suibstseanning 911¥:n¢if$ @rem@pte@douslm drivenretifi dtle ctanmieg with the f

resenh hﬂvenf} ?Jg IS necessary that the distance
gphar ihe E&’”& 1§ madecoilyrsher the epsmingapigrors move
andcthe gie of..the |l aser |ight during the

ot ?J‘lﬂ?lsgtaln 1ally upiform shee- consi derat i on on the

pr eventpop, Ot dpgfagiai o ré)ge NG ek abatit i3 yegerssgr;bgpat the

concentration of char act he rea

c aiisdar@BObéthResi TR %ﬁwfa%@eoﬁ?ﬂ?é 3eleltanR Emjﬂ% Hh%l and the

di stance may be different depending on t scanni
speeadcand tile das@ut lifht thener rehdi a@bmmg\nlsougeqwte@f with
the laser of 3.0 to 3.6 W a distance of the

i copgidarataon oin 2be preventiommofndbgradation off thé dubshale, the

are preferabl gor t he ecord| ng.. An out put of the
| £88 ewaﬁon\ﬂ? ML ho d‘?a%}éﬂlﬁf A @i kat endedfandoithet size of

3R TR o Lo L G L by
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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as the property of printing and the property of
erasure are not adversely affected. An excellent

i mage can be obtained by rapidly cooling the i nage by
blowing with the cool air or the |ike after the
irradiation with the laser beam for recording has
been made. As for the cooling operation, the scanning

wtht i ght rapid.coglin
conducthfeehdé %Z(F%%llreng é 3@%0; Hgﬁ?nlﬁl?f iné u@.'fey .ngefgge{‘h‘gethe P?esent
eriagehBofflis h86QLASD (1HIR ﬁe'iﬁ%?gat?@atﬁﬁﬁkgfmw}ﬁabh thermal

present I nvention IS conducte

| hbeImehhObe Gpldtedr @ivhi babbe (MBFABkion! 20%r SN Bfsure, the
replaced with a new information. For the erasure, t%e

sundrfce of thdhéabdbledvihgva mgearded ciafsiedatiod a8 Thtdd@skeldSwith a
irradiated with a near infrared | aser beamof 700 to
158@rnifrares dasunbean ©he700 gnailfidfg nmmag&heanantimint of the
further decreased by further decreasing the cooling

r FEEAIRING ABAgE nean e Ruxthast drsgeadedp by nfintlyer Weciamaiye the
i nt &1 cont act vvithda heat.%g roll or a ﬁtho_d of . )
bIBARG 1318 Wedrendapee (oithna mekhgsk of iPringpenthe dmage into
Wi .k raqjati ith the.l gs beam havi.ng a, .
prcéggéc?g‘ggha%g{l?%%é(g? ()lyr?gérragf}]f1 tRofl ]%lawrlﬁglq 86}?’?%%%@” to the
t hh BT S Bnatiag ke el Che it Ry

4 se%g nlds af t era 1st ar I?CF& nighe?ﬁgg?%gg&lgﬁhoﬁm\}mfﬂgﬁ%bﬁé% ﬂavmg a

| ggescriteainahount bendeasure. Any conventional heating
rolls can be used without restrictions as long as the

sur f acé\ béatedgollalasl hdm thetsudfurags dhe Fdiel @ abplie 10@to 140°C
rubber roll or a stainless steel roll can be used. In
pafithioys secondsAffararting bhe irraditionewiiithilte lager beam for the

excel | ent ,heat resj.st e I.s preferable. The hardness
oPTATHE" ATV HPRRLRepigE TpiTziEen Deqite itbawerestrictions

V1o 58Kk SHPREEof Bl B0, Ao Fog B El, bt
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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for absorbing light and converting into heat

i ncreases, and there is the possibility that the

| ayer for absorbing |ight and converting into heat is
attached to and cl eaved by the rubber roll. A recorded
i mage can be erased by blowng the heated air to the
image. In this case, the air heated at about 80 to

149" C_j 0, t 0 ds. '

48 Gk PyBREIA B8 "achi, S RuAE B diES Sk TB e
i Pt i t of. t he

o EaE AL el N BRERIARIGE MER I DRl il 1o
CgtichRE, ithe ACHAEIRR CBn\Whi rhchlib?veﬁaHF irPREEoY W@ha&e laser
t hose conducted for recording the former |nage n

paichhcitl tite nbhreonewt icbndigiovcdvebeweRitRY @6wBi¥able thermal label
irradiation with the |laser beamin the non-contact

c satiainoattached tihen adheremslar i t abl e t hermal | abel

remai ns_attached to an adherend. The rewitable

t her maiTheatsavriggble fherranl lahel o tthe ypn-cantatti et trewhich the
i nventi on can be

recor ho present
aﬁﬁ?qrgﬁp smﬁ%lﬁ ‘P %ﬂrt E‘Eupﬁ?ﬁeﬁtl LRVAIEn GRa abel a%i?mhed is not

e L ——

F%wrﬁéﬁfépltﬁe nﬁﬁv‘ﬂ%ﬁe}b!cﬁ" ﬂgbafﬂ&' dn%gat ; /ggﬁebggﬁf,eodn For

ontact type descri panese

L ik 8miphé; Nrdveritadd) 3hdABAB Salfedd 0P & hE S&fh-conthft t%fen Qb&ribed in

| abel s having a reversible heat sensitive col
dguphnpsenBaleay éipplichtion dladd-OferiNoc 2005 10838 @€He Aked.  In
er ased b{ heat generated by the optical stinmulus in

t genezplelalfedy bav bi lreg’ermélet heatd sexitiee tcolvg deviebofingtlayer

and nabling rewiting by the repeated recording
s Fi%ﬁﬁ ohRtiieh isrdevRlApest or prassdshy heet seneyates by theeptical

”‘s’{}h?u‘iﬂts al%t e Ta%;etrl £ abso%bl.%r eflgehta ks)tln convezIYtPn%gE S1111:0 heat and

enabling rewriting by the repeated recording (writing and formation 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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The present invention will be described nore
specifically with reference to exanples in the
foll owi ng. However, the present invention is not
limted to the exanples. Preparation Exanple 1
Preparation of a coating fluid for form ng a heat
sensitive color devel opnent layer (Fluid A) A

S PPHTIOT S s o b st o 4 mai
s aute A AR o, 4 O Byt Dofr 1
Padris By Welgitorafoldeioht %%%%lﬁs the diﬁ]eJersant andb?,e500 parts by

N-oct adecyl sul f onyl am ho) p as t reversit
cokeighdof ebwpaydrofuban panhs didieWeivedit RIlvE9LaVhny Iforl:ma%d into

acetal as the dispersant and 2,500 parts by weight o

t et dadpedeiobunsingas pulteerdzdruend avdispepsdry @nidzg oatitg fluid for
formed into a dispersion using a pulverizer and a
difopmirgp heah gensitivatcploy developnicnt lager (Hlngl A) Weatprepared.
sensitive color devel opnent layer (Fluid A was

prepared. Preparation Exanple 2 Preparation of a

" IrteRrRariod Bimndila Lo Ry eRHgR Al corree Lo LBping a layes
0 B RS R SOBI
[ manuf oot WEeeglt R abdefldnEhear ihh@red liBRt Ehﬁ%?n@%g@ig into heat

"SDA-5131"] in an anmount of 1 part by weig
pdat sichyl weinghix-biscdl bolosieiz ageﬁme[mAﬁﬂfawlﬂb@tch TOHE® Co.,
t)éfe (a urethane acrylate) [nmanufactured by DAI NI CH
SHitdA thel erde, nguem “SRAS518F G inGm anmduat jof tiheattriadeeight, 100
name; "PU 5(NS)I artlg 3 parts by vvei_%ht of an

i ASEaRY cWBtEhte 2 (upfe af thpaHirayielal euralile NyPPEN urethane

w2 i) Benibrared; O DAPORT el HTn & titghgoars

05105, Lt Sl S0 00 8 SRR o o on

PrAErHaekke 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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Preparation Exanple 3 Preparation of an adhesive |ayer
attached with a release sheet On one side of a

pol yet hyl ene terephthalate filmhaving a thickness of
100 gm [ manufactured by TORAY Co., Ltd.; the trade

name: "LUM RROR T-601, a silicone resin containing a
cat aI yst [ mnufactured by TORAY DOW CORNI NG Co.
Ltd. e trade nane: "SRX-211"} was 20 applied to

f RBR ge tmifonmy & epading lvier diay e iackrekeesstof0).7 1pm after being

af bei ried nd a rel ease sheet was prepared.
érf‘ﬁ‘% @?‘ggrﬁgaﬁﬁéh% IW%%H’?W%‘in | ayer of the above

e ascqi e g R R et g B SRR B, an
P T, R :

i e GRS ST Sy o

WeirgSiliniinadn Ay | (G AdiTesiured [ WUMP'PWI@d ML%TMNE

I NK MFG Co. Ltd.; the trade nane.

BANDUGTRY s, haht ik trefdeaﬁﬁﬁbdaﬂOQ{OmfﬂE !Lh]ew ebb parts by
knife coating process to forma coating |ayer having a

t hwelghtsd of ROylic ﬁdhémee lheimgacinired . byTAO BOt NKeMFG. Co.,
coated filmwas drie n_an_oven at 100C for 2

mi laigk- e he é?ﬁﬂieahala&h QNBAIB&BPS&H%’M@WPMMI in accordance
| h d. Ex le 1 (1) P
re it B et kit ?e%a?&agrnér@ﬁ%ﬁtgp&era% bithafngy AncERving a
PN 90154 A1 0 LT B i
naiin 05 SPABOUEA34S cleited N oHSlthal e 1FH b with o

prepared in Preparation Exa was app
aqetyadanbeetvivhl prégargdavure coating process to forma

filmhaving a thickness of 4 mafter being dried.

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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The obtained coated filmwas dried in an oven at 60C
for 5 mnutes, and a heat sensitive col or devel opnent
| ayer was fornmed. On the formed heat sensitive color
devel opnment | ayer, Fluid B prepared in Preparation
Exanple 2 was applied in accordance with the fl exo
printing process to forma coating |ayer having a

ARk AU B e o o b
ShBehedk % i esai A Ml gaé@:époz}vgrgﬂmn e

alsighhidigatduditila
obt ai ned accunul git?%ng%ﬁggéé &gg’a %gt as t arg?%rrltable
f dheamadWbidlabl e thernmal | abel. The adhe3|ve Iayer
attached with a rel ease sheet prepared in Preparation
Exanpl élle wakhebamwi bastezdattachéie wahthva selbssd aheef Gfrepared in
rewitable thermal |abel on the face which did not
hasparetior abxampld 13 weas damdnatwdy 60 oiheeabovaywmibsande for a

thela for o] ng li tand convertin into
héﬁWTl Hﬁgiéﬂ? Igﬂét ichakid @Pé@éﬁgdhe@@ﬁtseanVe

Recg % c}%é%)gg%&r y%gl')e gi:%}} qéaér efmzL 1ng ?gglgldf;iq?lvertmg

a th the |aser

I ?gﬁ{ﬂﬁﬁgﬁ%%ﬁﬁpﬁure g&??ﬁjg ?ﬁ!{] ﬁFW he present

| (ZENReibdins afAQMsk@ the followi ng. < Method of

printing (recording) > The recordi ng was conducted

usangOm MAGshmpdy fdrt ft&om\ﬂ@ sbigided aB&&4im Oj) a figure “4” was

[ manuf actured by SUNX Ltd.; the trade nane: % W ]
agecarded |iasaqco rwitbrthier mathat ob Bca/mnlhgtmhlmelaser light

beam The_condi were adjusted as follows: the
diSEPHRR g;gqrp r?a@?‘ﬁtmﬁ?h‘)d of the present invention) 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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210 mm the output of the laser: 3.3 W the duty: 70%

the scanni ng speed: 3,000 nm's; the pulse cycle: 100

s; the line width: 0.1 mm and the distance for bl ock
formation: 0.05 mm In Figure 3, the driving of the
scanning mrrors was started at the point A Wen the
virtual |aser beamreached the starting point of the
figure a, the oscillator of the | aser was sw tched on

t othe dasen wasoreiltigl offamadathe mearmingsmirrewn wedt driven in a
fol ded point, c. of Lhe figure, the oscillator of 22 the

I aZRARETs such thakd %f‘ﬂrt%daﬁﬁrfebg%@nﬁqrngadnar loopsshusvie by the

ner such.that .t he |rtual | aser beam
opﬁ@ﬁe%qf%p i ug]bll%‘“f@é'n prfe regehad theoint ¢, the

Vi ached oint c' e . oscillator
or PRy the JEOT FEERIEG BS 1P setiue the camRipegund A line d
ang g3 drhig,d was drawn. At a fol ded. point of the
figure e, the oscillator of the |aser was swtched
of f, andttdhdoReansding of thieO e tHE! n
such that the VP% ual | ageflé%%g% ft%i? dégﬁldtp%g;f"%ﬁ fiser was
byswitehéd offeandlithe scaheingthirrods werliribeAdh raeﬁﬁﬁﬁgr duch that
point e, the oscillator of the | aser was switched on

othaawh@altlhaembm flermerhal leop $hvevil byahe droalén 11Ak. aWhen the
poi nt the oscillator of the | aser was swtched

of yirt o geqghed mpoimd #mthe sevillater offdierlaser, wahewitched on

|IIator %thelaser s.switched on to resumsthe
a

iRy FAVHE nand A dingl Wﬂ? ab"HJr ntAt aunant g the

e B P e I B
COpRihe S dh : _
e Whon e panithe thadr e g@%ﬁ%@%‘eﬁé :Bhdnl¥ie drawing,

| omnid ashinwrh wast eavhi. okan al péiat andhickasBedhe ﬁﬂéal PbinB-of the
The figure "T' was recorded as described above,
figure, the oscillator of the laser was switched off, and the 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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The scanning mirrors noved at a substantially uniform
speed while the oscillator of the | aser was sw tched
on. The figure recorded as descri bed above was erased
in accordance wth the follow ng nethod. <Method of
erasure> . After the air heated at 130' C was supplied
to the recorded sanple for 20 seconds, the recorded

BT G SFBPIE R FHE TRIORHEnTbEbPHB AR, Fhge hatscode was
edq 1 | ding ohtained .

2585843 ASbrhch BB IR Aotk of iR YR s R e lighe of

Wﬁggﬁﬁg&mhbgﬂti%“ scanning with the laser |ight of

esent invention. Awide line in a bar code was a

cl ust erp @fidé 1#RSin ABEr khde FRENOSUERT of 1B Qhag:hbh;agthod for

individual lines will be described with reference

Firgeorelidg thecivbdibiobhad linee @4l HendpscEbbd il réfeddifte to Figure 4.
recordi ng was conducted using a YAG | aser (the

veshdedrogt of recadidag finfingkuf act ured by SUNX Ltd.; the

trade nane: "LP-F1OWNJ as the |aser marker for
i rradi dtheoreaprdinet Wes candnctsd aming te Yedmdasdroftbe weawslength:

ol S Bogutisedtiee bREPABLERTS e wadmagia yLe bHgw] as
t ' e 33000 ath | le: 100
| e YRR U5 Ron bty 18 SR YC T

bl ock ' @lddonOwePe THustéd &b g&]%os;vs‘} thb I?l?st@hk iog\%rniliationi

the scanning mrrors was starte a point e

t 1290vihid; WAk oudpel ofRMhEQABIEW; the dutpr 10W0tHRMAhnthg speed:
the oscillator of the | aser was switched on to star

t 13e0Qr aminviyy, thengulsel cyvde:bl100vas; dhaviine AridéhPOiNtm®; and the
the oscillator of the |aser was switched off, and
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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the scanning mrrors were driven in a manner such that
the virtual |laser beamforned a | oop shown by the
broken |ine. When the virtual |aser beamreached a
point d, the oscillator of the | aser was sw tched on
to resune the drawing, and a line e was drawn. At a
point f, the oscillator of the |aser was switched off,
and

T AR P e S BTt S i
h K I pe. t.h ' | | h
T D, U Bl St Sy
t e, t ' [ d . .
R e O S A4 St

of §f tleNPaddRCwa s ARNALMBANDE O 1B sWRICLIEH 'd¥§91x}gg Oeglds %gfviﬁg "k was

such that the virtual | aser beam forned a

bydidven. bAokemointnen Wihieh whe ther fial poastebs BR@Mar code, the
reached a point j, the oscillator of the |aser was

swosctlieor of thelases wrae swhtchddadf, agd tdedirawihgerds dvmgpleted.
drawn. At a point mwhich was the final point of the

bar codBhe dpEingofithe seernior myorasws sweppalwhenethe virtual
of f, The drjving of the

and the draw,n co et ed
o claiier Rgami mosed AJHE theolacua ShREm by dhobroken lineang reached
be myv alana t he .l ocus sho t he br.oken |ine
antg{yr Oanc[:lﬁ%d fe a&oﬁogf’ lﬁ?ec?ﬁ(ge%% Bé%ﬂ’quaboé@or ded as
descri ' oy d a .
et s PRy B0 B R TRIE Y g whi

t hhel 23BTatvRES Y laebieda9Bwidthed ohhe above method of
recordi ng was used, erasure or a decrease in the

concentWaehothefalidve hiethodfoft becdrding adkes fuedEGrasure or a
before did not take place while the adjacent |ine was

drdaspeaseNst theccopicenirasion et tith dinecefihgdenri evdgfomasd before did

erased, by .t he nme, net hod as descri bed
not take place while the adjacent Line was drawn.

<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 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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in (a). (3) Evaluation The recording and the erasure
descri bed above in (2) (a) were repeated 50 tines,
500 tinmes and 1,000 tinmes, and the condition of the
surface of the substrate at the starting point a, the
end point i and the overlapping portions c-c', e-e
and g-g' in the figure were observed. The readability
of mihe @b code was evaluated after the recordings and
he “erasures descri bed above in (2) (b) were repeated

52@?“%&%&0@@9@1&9@;&#3&%& sults are shown in

T e 1. 25 Exanple 2 reparation of a sanple for

recor di0g da 986 ofadexPlandtd HPEnBGk : .
terephthalate film havxi(?{uéj1 a%ié%iae?kﬁegs 0%1%1115%5%@ film having

[ nerthickoiess ed 10 LaYd@enGfactutdéd by TOYOBOAE,., TAE: the trade

"CRI SPER K2424"] as the substrate, a m xture of 2631.5
panamebyCRIEP BRt KB4241 wisdtha spulspeatedaimix®uepef 86808 parts by
Exanple 1 and 104 parts by weight of Fluid B prepared

i nWﬁgbﬁaafaﬁ% AepzemredinyBeenayption dExamplec ¢ ardhA04 parts by -
With.hElefh‘Xa rinting progessto,fo m a coati ng o

| oy e R Eﬂ t Rrepened anofrepagabions Bgpmpls % weasi applied in
T T s. brradiate ith ultraviole ,
bR B e el Bhimetd BBt i = todfin i pavin o
| EC ; ' re .
San S UEIe Pul MR Rt M e TolSEY, Laminate was

alsprdihng |Wwaht wnRdvidew aighitngol PréharBedl . hadd sénsitive color
substrate for a rewitable thermal 1abel was prepareg.

Uslevglapmeersiulager sthéclpmepar Byeabduanixausaohd behPEensitive color
recording was prepared in accordance with the sane
prasyelppmeentaageriored eanagrntalor iabsodinggightland fonverting 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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(2) Recording and erasure On the sanple for recording
prepared above in (1), a figure "4" or a barcode was
recorded and then erased in accordance with the sane
procedures as those conducted in Exanple 1 (2). (3)
Eval uati on The recording and the erasure of figure "4"
descri bed above in (2) were repeated 50 tines, 500
tigﬁgﬁgﬂg bﬂg? tinmes, and the recording and the
erasure of "a barcode described above in (2) were
repeated 500 tinmes and 1,000 tinmes and the eval uation
was conducted in accordance with the sanme procedures

asChhpagativdisahffle 1n Exanple 1 (3). The results are
26 shown in Table 1. Conparative Exanple 1 (1)

Pr@parfaeparatidn of s aapipde fRrret@i@@ngi ng A sanple for

recordi ng was prepared in accordance with the sane

pr oceduh eangde ttho seccrdimwtas hrepafdirphecokdfide wifh) the same
Recordi ng and_erasure (tgal()n the sanple for recording
orgrediares isidope cquducted in Faamplal s recorded in

ac ﬁr %\nce Mth the nethod of scanning with the | aser

I i@ t BiaRIMT8SEe 5 as shown in the fol | owing.

CSRSh Bl DRSSk Pl D b was
t il the CURPOFLIOM]
o) kot N he ol LR IR e i

| agebvibRAFigutb® £PGvH EnOfolickfiagdi ation were |
adjusted as follows: the distance “of irradiation: 180

g Mdihodof printinfg frberiagdr> 2.0 W the scanning

speed: 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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1,000 mm's; the pulse cycle: 100 gs; the line w dth:
0.1 mm and the distance for block formation: 0.05
mm In Figure 5, the driving of the scanning mrrors
was started. When the virtual |aser beamreached the
starting point of the figure p, the driving of the
scanning mrrors was stopped, and the scanning mrrors

VT TORRDE 364k e MBSy . WG BBt o e

mrrors were driven

0sgdiht af, 0kh&f sdabRih @SR NBS w¥bd Gy rbil%uh%éftﬂtiﬁg)hsﬁg:%% the

drawi ng. Thus, a line g was drawn. en aser

r eselibdon of bk thsér, whbaveltdhddngn @b eBemICARNIABving. Thus, a
mrrors was stopped and the oscillator of the |aser ’

walines giwashdraveh f , Wiiemthealsorbbym Rachéd @rpdifiet, the driving of
scanning nmrrors were kept waiting nonentarily at the
pdihet seanning wéwrars mepanistapped wed ethdr bswlator of the laser was

si mul t aneoysly, .and the oscillator of the | aser was
svﬁ“f’éﬂ'égl‘btg fimulignesusyhe drawing. Thus, a line s was

dr awn. en %he | aser beam reached ? oint t, the

vt B PR SeaSRTE TP Bt et sLoRsamemenaely at the
i f . i t,ched of f

oAb 00l RS YN, Biutgapauyana he

Vaiskil @0 B BRY Biskl Wal swilChe PG4 @f; résuthd %hﬁ WA Thus, the
mrrors were driven sinultaneously, and the ’

oshhkliag of adind heavdsasartedas Wik €he theep bofnd &8P Rst ke line u
draw ng. Thus, the drawing of a line u was started.

Wrenchdsetieased possnolithenigyrd weaftenénterssceaghtise lihe q drawn
end point of the figure wafter intersecting the line
q kefererat the st ol « tee ghivingorf the scaaning wiimprsfwashstopped

¢ Y 588, oNle et of el P var RuRIckRoDd s lignecusly. | The
ig%#rggéﬂfévg cd'rgggégq%g&%bgfgﬁ&ebed above. The figure

escr | ove was erased in accordance
The 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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with the follow ng nethod. Method of erasures After
the air heated at 130C was supplied to the recorded
sanple for 20 seconds, the recorded sanple was |eft
standi ng under an ordinary environment for cooling,
and the recorded i mage was erased. (b) On the sanple
for recording obtai ned above in (1), a barcode was

E S??L??ﬁg% T BB S clilad SelfiE RoaBluaset Uie pdelength
552 BRI RD SOMEL B B (S0 0o

detugbs ﬁﬁi‘kbf‘ forﬁ?fa@i’ﬁﬁ@ﬁ wifh bhal Ry geaﬁﬁbt hod of
recording (printing)> 28 The recording was conducted

usi ng aTNAGohdisehs (of hﬂ*a‘d@é@drﬁ%&@ adjudibd a@"ﬂ)llows the stance
[ mnufactured by SUNX Ltd.; the trade nane: "LP-F ﬁh
asoftineadibtisnt 18fhmier tHeovutipnt adithé Laerwe OHWL b b@ﬁﬁ.ﬁng speed:
beam The conditions of irradiation were adjusted as

f oh-PBAsmm/Bie thg sptvéﬁ*ﬂ:éYCl@f lioﬂrmju thtei ime wilthif), 1then; and the

m‘f‘i‘ ut of tB]e % ser t he scanni ng speed: 1,000
taneg dor jilog ?:‘SFE?"éole) @M he |jne width: O. 1 m
bl ock formati.on: 0.05 mm

d th
o gur o 1 M8 B Tt Arivded PR ARG e Somatartod. When
SUALLA R LA ey btela% ¥éz{$§nﬂﬁlthk %%%ﬁ:np%ejﬁg]nrt SPSH tg]r% lﬁheg the driving

starting point n
SGHEMH GeaMRING! Fikdss S P r%%épp@&ﬂ Aot @ahécéd&%ﬁ‘ﬁ %{r&&fs were
were nonentarily kept waiting. Then, the scan%
mmomestawlyekepti wattingandChesi, lthbtsaﬁlﬁ@ii@ MidrBRs were drlven and
oscillator of the |laser was switched on to start the
dreamudignerhely, the psaibatorvefs thiy dawer Wherswibshedasertobstan the
reqrf\rched a 0| nt p, the drjving of the_scanning

ABRE naLhus, opdEP anvas rayaei (Whenthe laser beam 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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of the | aser was swi tched off sinultaneously. Then,
the driving of the scanning mrrors was started in a
manner such that the virtual |aser beam noved al ong a
broken |ine. When the virtual |aser beamreached the
point ¢, the driving of the scanning mrrors was
stopped and the scanning mrrors were nonentarily kept
wai fin ning mrrors were driven and

.+__Then, the sc W
t hgm&gg} Japey E?argfrepﬁ]éeqa poigh &, thayltivingdofdhe scanning mirrors
si nul ta%neoudql t&}resurre the.drawing. Thus, a |iner
wad 25 TRRCT e theh SRS BUHRTT SeATdomepbRTily bopt Neriting,

g;‘(l:‘lﬁla ,gt{}%:s o?‘glh%é L1 'é'? gvvt\agng rdé'gﬁre%c%% tﬁ%ﬁ&?ﬁgto?_% tﬁg (leaser was
S| gitEREE O SdivhulfiRRuskE EdhdIng fdhrglgrg%fcmﬁ% igq ling|u was

mrrors was started in“a manner suc

| aderwiheaWhay afieala@8f Keahk AlegBhéd NE- t i
virtual |aser beam reachgd t he poi nt ptomfﬁé ‘%‘rgl \a/?igbn%fc’f the

t heagmamg) nngrars W stopped aatl ahpescARdot BEIIRCRRBE 8% s switched
mrrors were nonentarily kept waiting. Then, the
sc@ﬁﬁlmgltml?fmﬂh; were driven and the oscillator of the

| aser S sw tched on sinultaneously to resune the

dr awi ng! eﬁhdg,e %Wlmaeofl}hmanmmumn@wasmumdan a manner

b hgd a. poi , the drivi f th '
i b 5o ie, Pishlilaskh el Gaesrd Blog ibroken fnserthen the
Was - i1 E GREF helhd 2hld S glp'?lé% W:]-I}glgh,gflf?{g}gd rogzté}l’ég sga]:nning

the scanning mrrors was s

t hatrrbfe whs Stdpbed 38R tH@%@bﬂHﬂ%d roken line.
When the virt gg? laser beamre cﬁg‘g&?ﬁeﬁ%%i Irﬁo%&nt?ﬁ@ kept
drivaiting. ofTliche the anniigg Rirk 610l erri 6h0BREInaBEil i of the
scanning mirrors were nomentarily kept waiting. Then,

t Haseycwasi switehiad: on ssimed@rdousiyntcapekurhe the clrakahe! Phus, a

H
H‘g_‘ | aser ;was switched on sinultaneously to resune
¥ msr@r_awphu SWhgn the laser beam reached a point y, the driving of

t
t
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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line x was drawn. \Wen the | aser beam reached a point
y, the driving of the scanning mrrors was stopped
and the oscillator of the laser was swi tched off,
simul t aneously. Thus a barcode was recorded. <Method
of erasure> The recorded i mage was erased by the sane
nmet hod as described in (a). (3) Evaluation The

di d i bed ab '
s AR S B A3E CABE Werh depanipdrsub b e dho results
aQﬁe%@SwﬁPﬂﬁT&ﬁB 'of the surface of the substrate at

the starting pornt p, the end point w and the
overl apping portions r, t and v in the figure were
observed. The readability of the bar code was

e\@dmpaﬂtj@‘Egampl@:gr ecordi ngs and the 30 erasures
descri bed above In (2)(b) were repeated 500 tines. The

r 3l Pepameionhefisnsdmplafor eecordfgnpar at i ve Exanpl e 2
(1) Preparation of a sanple for recording A sanple for
r ecor dihgamade frrerexoedingrwag poeptaedenvidcbrddiges@ith the same
procedures as, those conducted in Exanple 2 (3). (2)

REZBFHINES an dheserondaciad inExampls 2 (Blor recor di ng
oggﬁiggd bove i.n él , a figure "4" or a barcode was
r &Cor BEPTANE FREFTA5HEed i n accordance with the same
proced ucted.iLn ar at.i Ex l e, ]
e RS B RGBS, S AL o
f bavésle” drasdeshdOEhRPANEN! Bradsdll in accordance with the same
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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were repeated 50 tines, 500 tinmes and 1,000 tines, and
the recording and the erasure of a barcode descri bed
above in (2) were repeated 500 tinmes and the

eval uati on was conducted in accordance with the sane
procedures as those conducted in Conparative Exanple
1 (3). The results are shown in Table 1. 31 Table 1
Exanpl e Conparative Exanpl eT4bl®211 2 Condition of the
surface of.substrate after recording and erasure were
repeated 50 tines at the starting and end

pol ht¥Ydodgoodgoodgood at the over fappi ng?
pofetmpmgdedyeagdlzoodgood 500 tines at the starting and o
end poi nt sgoodgoodpoor poor at the overl appi ng

por.ti ongoodgoodpoor poor 1,000 tines at the starting
ant° ﬁg@%ﬁg@ Y5abpbetrate gitey he over | appi ng

portid re WER I PSMEti ty of bar code after
recatdiog and erasure were repeated 500 tines good

good PQbe &gﬂ{ng a:xlid QIQLP pntir;tge s good &%ﬁd i good good good

at the overlapping portion good good good good
500 times

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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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 tines or
1 000 tinmes was evaluated i n accordance with the

net h he scanni ng was conduct ed by
¢ b PR B aéﬁf?#gbyﬁbﬁﬁ DA T KRN SP- Bidr RELRNSPECTOR

Syshal t.h 2. hasgr 4heam havi.ng.a wavel engt h of 660 nm
méﬁtbtg e]dvi r osr%ga z‘ﬁ ”é“‘?é’&"’%éffg%%a%“ 'A% ﬁ@gt‘?ﬁ? ten times, and the

I
[ @%gég_%kﬁeg%aagﬂed vé% ng\g%ﬁ:-a%?l% re%oH% ‘of lEhe evalrl,l%téqgl The printing

| I gradiyddfl Obhrade @%@Ui@td%&idéde@olﬁ 'tleErceﬂeMesI &%he @%’es[ A%%e space,

of the obtained val ues was used as the result of the

eVexlistiaricé affvoids liespptsi ant itiGacoGtbid of the eQimetdBraifeQ B 12V ing and

is decided fromthe refl ectances of the bar and the

s plaseified i 4t Britendod ivtiedsdeonf Spdegeang prit€in QIR AYindicating

of the el enents obtained by the scanning and

C|t§§ bpstivs@ting gpality, ig acqordaned With thet driseniondd ANSE (Aderican National
ti uality, A indicating the best

pr tﬁ?ﬁfﬂﬁ%qgffg*f*ﬁ Vﬁ%’n’iﬂ%’aﬁa?‘l&%ﬁd’@t wsrllaﬂetah@? ¢he reaiply i plagsffied into

ANSI (American National Standards Institute). Wen

the reading is not possible at all, the result is
cl assi fdo6f 'A‘Eo@)tﬁth&ﬂﬁgfeﬁlﬁﬁorp in the ANSI eval uation
poor : in the ANSI evaluation In the above

descri glohon,F ibake ARENS afuhgoP! ack |ine and space neans
white portion between lines , void nmeans snmall white

def ect Inmhe dbevenbescriphion, Jponesrmanscblhdr1gR andefeChedrd whitBQortion
bar. The refl ectances of the bar and the space are
dé@FVtPéEI ]lB?ﬁ :t"ﬁ’é itand emalhwbitd defect af the btmardesothedane ngdd defect in

Ian ion, the presence of voids or spots is
? re ectances 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 substrate 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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the | evel s of the existence of these. As shown by the
results in Table 1, in accordance with the recording
nmet hod of the present invention, the recording and the
erasure could be repeated 500 tines, and recording
was possible without destruction of the surface of
the substrate after the recording and the erasure

e LT A N N

a ' ' j ] heat were
o Y D e, PROKEE I bl R i BhuuRre repeated 500
Sefifiieki ve col or devel opnment | ayer containing the

agent for absorbing Iight and converting into heat

was foriredeqitzaspl én2)accdtvRinke adailth ! ithy Oéor@eﬁﬁﬁnagoﬂﬁzthod
was al so excellent. The condition of the surface o ’

t Htessusionawes Jeuad perthehaunfamosiitrgs wndrdtaen fesafiy fecording
were repeated 1,000 tinmes was alnost the sane as that
afansh theceragery geyg mepaatade 500 dimee avel d00ehiemdsedlthfAgh the

tines...In contrast, inggga rdance with the  °
c RGNS A Fagure MFckeP6AtafagO tianer withouh elestruction

S lﬁlf 55th Qgseg hv?h%r%g?ltéeg %tggb %«E{lﬁ.ﬁigte gq%lé"e 8&%&%@&? ?gyetrhgnd the

erasure were re

| r s0Y . d e 1n 1.2 i
A a0r LA5Srb B IS 2GRS b PRk Wit s Laminated

repeated 50 tines out d ruc

W{€ompdratikeakxampdd t1)VanaokdferdeMe) QPRB LAY %%Pgi@g/e color

the Jlayer for absorbing Iight and converting in

helavelopneeritdaymatedaidifathangbhy foriaomiag Helh Ve Brting
the single heat sensitive color devel opnent | ayer
cantaheithyasHermgd {€omparatize Bxiangplei PhThanebadability of a bar
conyerting. into_heat was forned (Conparative Exanple

in
2Y° ei'ﬁ’@srné)ﬁ(?&[ﬁi&lail’i% of a bar code was not good al so.

To su ri ze the adyant ages .obtai ned. b he i nventi on,
i MR | stfnmaiz8 O Visd a@vantages o} taine¥i v the invention, 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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accordance with the present invention, the nethod for
recording information into a rewitable thernmal | abe
of the non-contact type which decreases damages to
the recording face. of a recording nediumafter
repeated recording and erasure of information in
accordance with the non-contact nethod and enabl es
t he rleﬁding e iug&to be used repeatedly 1,000
times of “$roP¥THER eHEhgIMA) kabgl ofitba namemtativéypd msed in the
each ot her are recor continﬁgus acannin Wi th

gise

ed
t HESPERE MY A0y BR Adiandagsoys osredbaly far control of
cl ! S splidi e, the anning
arepts Qo b Biel ElapRSq B Bfaskis oBBHREro o Brrpesporting
t i f j i ause; erasure
oo e R 16} ReRL of Mt e SR R RS Bbed 1o
| icagdbeadrisieds B6f PhfsicAH @i i i pes
can be obt ai ned. gfsThe re%ﬂ%gﬁn%?%ﬁfclogggﬂgg
the non-contact type used in the present invention
can be advant ageously 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 |l abels attached to cardboard
boxes for physical distribution managenent of
articles. 35 CLAIM5 1. A nethod for recording
information into a rewitable thermal |abel of a
non-contact type by irradiation with a | aser beam the
met hod conprising, when a prescribed drawing is
conducted by irradiation with a |aser beam focused on
the rewitable thernmal |abel of a non-contact type
usi ng an optical scanning apparatus, driving the
optical scanning apparatus continuously w thout -
activating oscillation for the laser |ight
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and conducting the drawi ng by activating the
oscillation for the laser light and scanning with the
| aser light only when a virtual |aser beamwhich is
defined as a | ocus of a | aser beam which woul d be
emtted if the oscillation for the laser Iight would
be active noves at a substantially uniform speed. 2.
The nethod for recording inéornation into a rewitable
thermal | abel of a non-con pe described in
Caim1, wherein, when a |line to be drawn overl aps
wth a line drawn before, the scanning with the | aser

light A '- . h_that . di
ar S S SHER BT Aol By TRRRE Ly SR e R PR Fseradabel of
| SSUBIDG, IEAN ki i t b

s no ol TR PR O asel Oy BT methos

r enaiptisiag] whenr@piraRribed drawigid ta et Bg'r{%acﬂi:?@(% with a
of a non-contact type described. in Caiml1l; whereln,

wHasemabédmefocusemipon shagewritablbethap@idltlabsl 6 @Wen-contact type
drawi ng a prescribed portion of the folded |ine by

S CHEE ngnwiopticehescanpens | apraratsys deiving gthd eopmbainistghning
with the | aser quht when the | aser beamreaches said

f APPAIAUE FRTCIRQUAIY, gvishoul petivafing siscidlosioni fog the laser light
ap at el kept .comntinuously in a manner such 36 _

* RO PRl FRuare Bear Ranak the ellegearor hee assmiishe
saj ' - he.virtual laser pbeam . _ .
r :d'tnglr éncgilmtg g&l% gﬁf Plo? ldagsgg %)l@gﬂﬁla o ngrhﬁgsasg’gtu%l gL Beafagvhich is
PQefiined 2@SHTHAE of AYaSGAVAR Kb lal [lati
drawi ng the ne>?t pgrti on of the%ﬁ%gé%ﬁlﬁ?}tgé ]%mﬁ'%%ﬂlatmn

ndohtit faser lighowouhbbé athveaidves ai Al tibatHM Iy aRiBrm speed.
thermal | abel of a non-contact type described in any
one of Clains 1 to 3, wherein the optical scanning

apparatus conprises a source of the laser |ight,
s Caniegmefiad froregpring dforeatinn indn & rwritakde itbermalilabel

are used fo anni ith. the . lager light emtted

7l DS cuBlaed TR e bt ooy ciwesfin. whon a fne to he
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.

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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correction of a focal distance to focus the | aser

i ght scanned by the scanning mrrors, and, when a
prescribed drawing is conducted by irradiation with
the | aser beam focused on the rewitable thermal | abel
of a non-contact type, the scanning mrrors are

driven continuously and the draw ng is conducted by
[ ight and

A L RB5 b e e o i
' [ f d Th
PR, S, BB BT e O ggmaﬁfm@eand

B e oo R AL AR R BE b g ccaving

driheeiexdt Qortioh JF kRS fdlAed BReOPt i cal scanni ng apparat us
is a galvanomirror, a polygon mirror or a resonant

mrror. 6. The method for recordi ng information into a
rewitable thermal |abel of a non-contact type
debcrThemdthodrdyr oemerdingGrdombatiorigtoda rukeitahle thiemal label
optical systemfor correction of a focal distance in

t ¥ B pepantact dine pseribed parcaryuend of £14inG I e0s3, WBorein the

optical scanning apparatus comprises a source of the lager 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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