SCANNER TECHNI CAL FI ELD The present invention relates to a scanner, and 5~
parficularly to an apparatus which increases a speed of scanning ‘nmﬁs;_a,fe‘rw
‘bedn in a |laser marker for marking at a higher speed. BACKGROUND ART 10 ' ~ s
There has been the demand for marking at a higher speed by a | aser nmarker

in recent years. A technique for attaining a higher speed of this kind is

di scl osed, for exanple, in Japanese Patent Application Laid-Open No.
2-268988. According to the technique, the display 15 pl ane of a liquid
crystal mask is divided into upper and | ower halves in a |aser marker. Wen
the scanning of an upper half is conpl et ECANHERI so when a | ower hal f begins
-to be scanned, it begins to replace a pattern of marking for the upper

~hal f. 20 The aforesaid technique surely inproves the speed of

pattern replacenent, but does not co L a l\ng to the attainnment of
~a higher speed in terns of tine requﬁ%ggggggLsgéggpng because scanni ng

?Vtse'f.'s execut ed OWﬁLaaﬁrggéﬁﬁeihU@ﬂ@iBﬁanlagés to a scanner, and
5 particularly to an apparatus.which'increases a speed of
scanning by a laser beam in a laser marker for marking

at a higher speed.

'BACKGROUND ART

10 Theie has been the demand for marking at a higher
speed by a laser marker in recent years. A technique
for attaining a higher speed ©of this kind is disclosed,:
for example, in Japanese Patent Application Laid—Open
No. 2-268988. According to the technique, the.display

15 plane of a liquid crystal mask {s divided into upper
and lower halves in a laser marker. When the scanning
of an upper half is complete and also when a lower half
begins to be scanned, it begins to replace a pattern of
marking for the upper half.

20 ..?he aforesaid technique surely improve§ the speed
of pattern replacement, but dcoes not contribute
anythihg to the attainment of a higher speed in terms
of time required for scanning because scanning itself
is éxecuted over an entire image plane.

25

SUMMARY OF THE INVENTION'

In view of the foregoing, it is an object of the



SWMVARY OF THE I NVENTION In view of the foregoing, it is an object of the
-2- present invention to provide an apparatus being capable of increasing a
sganni ng speed itself. According to a first aspect of the present

invention, there is provided a scanner which main scans 5 a
predetermned i mage plane in the direction X and executes sub scanning in
the direction Y perpendicular to the direction X, the scanner including
storage neans for storing positions in the direction Y to be main scanned

out of all positions in_the'l(rjérection Y i.n the 10 im%e,Pé)l ane in

advance,’ positi BReG&RECAATEHEAT Yo PTPYELs iy 3PRfFa Y Ing Heargbet i on

based on the. rcnl HASEOTRIEY (R GRS VST atHsct i ng means. reads. the
-next position in the}ﬂ:%ordigig% iaocri_ei\\,cvnstto J& %é%?péé&’%t he stored
information in the storage neans an Ich starts main scanning at the
cposition in thejdibaelict) ¥HdHS €3t ovided a scanner which main scans
5 a predetermined image plane in the direction X and
executes sub scanning in the direction Y perpendicular
to the direcfion X, the scanner including storage means
for storing positions in the direction ¥ to be main
scanned out of all positions in the direction Y in the
10 image plane in advance, position detecting means for
detecting a position in the direction Y which is
currently main scanned, and sub scanning control means
which, based on the result of detection by the position
detecting means, reads the next position in the
15 direction Y to be main scanned from the stored
information in the storage ﬁeans_and which starts main
scanning at the position in the direction Y thus read
as soon as the current main scanning is complete.
According to a second aspect of the present
20 invention, there is provided a similar scanner wherein
the order of sub scanning is obtaiﬁed in advance based
on positions in the direction Y to be main scanned out
of all positions in the direction Y in the image plane,
and main scanning is executed at each.position in the
25 direction Y in the order of sub scanning thus obtained.
In the construction according to the first aspect

of the present invention, the positions in the



as:="soon as the current main scanning is conplete. According to a second
aspect of the present 20 - invention, there is provided a sim/lar scanner
wherein the order of sub scannlng i s obtained in advance based on positions
in the direction Y to be main' scanned out -oB al| positions in the direction
Y in the inmge pl ane, and main scanning is executed at each position in the
25 direction Y in the order of sub scanning thus obtained. In the
construction according to the first aspect of the present invention, the
positions in the ction Y where no na%n sc¢anni n IS executed are

- di
‘renoved ih the |qﬁEEFgF8ﬁe,eHh8r8nP9 PRA7HBERPTORE 14 PRECHERELAREn Y to be
' d Ie it th
B Sreetion %va% 78, R BRE HhRge BihiE ohREonEYoset PeB e thhsed
on this result, 3;; c@ggbpyggogﬁg_pﬁlglgggﬁhgg giéosggr in scanned S

‘read fromthe stored I nformati o the marn scanning o e "fext
.position in the ghe@eELON ¥nt kHe beRdri Rand, the position in the

5 direction Y which is currently main scanned is
detected. Then, based on this result, the next
position in éhé direction Y to be main scanned is read
from the stored information, and the main scanning of
the next position in the direction Y thus read is

10 started as soon as the current main scanning is
complete, thus making it possible to execute the
scanning at a higher speed.

Also, in the construction according to the second
aspect of the present invention, positipns in the

15 direction Y are thinned out based on the positions to
be main scanned in the direction Y in the image plane
by removing the positions in the direction Y which are
not to be main scanned, thereby obtaining the order of
sub scanning in advance. Main scanning is executed at

20 each position in the direction Y in the order of sub
scanning thus obtained, thus making it possible to

execute the scanning at a higher speed.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a view which illustrates a scanner of a
laser marker according to the present invention;

Fig. 2 is a view which illustrates how a laser
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1G started as soon as the current main scanning is conplete, thus making
It possible to execute the scanning at a higher speed. Also, in the
construction accordirng to the second aspept4qj the.present invention
positions in the 15 direction Y are thinned out-*based on the positions
to be main scanned in the direction Y in the inmage plane by renpving the
positions in the direction Y which are not to be main scanned, thereby
obtaining the order of sub scanning in advance. Main scanning is executed

at 20  each ppghii @eadny it EilRAldyOH1%bdeN dihe aridRli PfcSpdbersragpipg thus
-~ obtained, thus making it possible to execute the scanning at a higher

"~ speed. BRI EF DESERFRE.ON;OF THE DRAW NGS 25 Fig. 1 is a view which
illustrates a scanner of ‘a |aser marker according to the present invention;
- Fig. 2 is a view whi #ig.l |lsts at esidwwhd daddriustrakedanpscoasnt 8¢

* display plane of a liquid crystal mask of Fig. 1;

L o marking;

5 Fig. 4 is a flow chart which illustrates the
processing of a first embodiment to be executed by a
controller of Fig. 1; and

Fig. 5 is a flow chart which illustrates the
processing of a second embodiment to be executed by the

10 controller of Fig. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

A scanner according to embodimeﬁts_of the present
invention will now be described with reference to the

15 drawings.

Fig. 1 is a view which illustrates the embodiments
of the present invention and which assumes an apparatus
of scanning a liquid crystal mask.in a laser marker by
a laser beam.

20 A laser oscillator 1 produces a scanning laser
beam, for example, a YAG laser beam. The produced
laser beam impinges on a reflecting surface 2a of a
deflector 2, which is a galvanometer.écanner. The
laser beam reflected at the reflecting surface 2a

25 impinges on‘a reflecting surface 3a of a deflector 3,
which is a polygon mirror, through a lens 4. The laser

beam reflected at the reflecting surface 3a impinges on



H<g. 3 is a viewwhich illustrates a pattern of marking; 5 Fig. 4
iIs a flow chart which illustrates the processing of a first enbodinent to
be executed by a controller of Fig. 1; and Fig. 5 is a flow chart which
iTlustrates the processing of a second enBodi nent to be executed by the 10
controller of Fig. 1. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON A scanner
according to enbodi nents of the present invention will now be described
with reference to the 15 drawﬁngs Fig. 1 is a viewwhich illustrates

Lhe enboumont>. olab{, BFSRERL BSSTLLOR RS, B0 6B ASTYE R PRzl vo O
NESSIF i R T
TSSO el Bl SoBogch AAOPELBEeR 1 Ehe MEckEath HEP i oc/ o o
pdeflector 3, Vii£Swi BydaPRb¥eens Ah8" thehra¥dBcR ihgNSutrallte IATY
5 the deflector 3 is rotated in the direction B of an
arrow by a motor 9. Hence, as the reflecting surface
3a rotates inithe direction B of the arrow by driving
and controlling the motor 9, the laser beam main scans
the liquid crystal display plane 6a of the liquid
10 crystal mask in the direction X of an arrow, and also
as the reflecting surface 2a pivots in the direction A
of the arrow by driving and controlling the motor 8,
the laser beam sub scans the liquid crystal display
rlane 6a of the liquid'crystal maék 6 in the direction
15 Y of an arrow.

A controlLer 7 drives and contrels the motors 8,9
and controls laser oscillations of the laser oscillator
1, and moreover outputs a signal to drive predetermined
pixels on the liquid crystal display plane 6a of the

20 liquid crystal mask 6.

In detail, based on informatioﬁ about a pattern of
marking which has. been input by predetermined input
means, the controller 7 outputs a signal to drive
corresponding pixels on the display plane 6a of the

25  liquid crystal mask 6. In response to this signal, the
corresponding pixels are driven on the display plane 6a

of the liquid crystal mask 6. Then, the motors 8, 9
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beamreflected at the reflecting surface 3a inpinges on a liquid crystal
di splay plane 6a of a liquid crystal mask 6 through a lens 5. The
refiecting surface 2a of the deflector 2 is pivoted in the direction A of
an arrow by a notor 8, and the reflecting-sérface 3a of 5 t he defl ector
3isrotated in the direction B of an arrow by a notor 9. Hence, as the
reflecting surface 3a rotates in the direction B of the arrow by driving
and controlling the notor 9, the Iaser beam nmain scans the liquid crystal
di splay plane 6a of the liquid 10 rystal mask in the direction X of an
arrow, and aJSC)%E§t®§1V€FIéB@lﬁ@n§ﬁg¥b%@ ZépﬁlVB?slﬂﬁth§S§ﬁ#éé¢PGn1A of
the arrow by driyving and con%roll g ihs , the |l aser beam sub scans
the |iquid crysti¥ UFipeRyapfafenggobte hetF?ﬁﬁPﬁ E??EPEF“H&§E3@Qiﬁ9tW§

direction 15 =Y of A Ller, 7 d t
motors 8.9 and N bEeFaBBr,s: PRI PORE BB BERALER B8 FERNGR Fheand

fror eover out put s, &5 ghabst nd" by vBh°HEREI 4T LAY BhéﬁLStBQ i K 'sif'fhce

crystal display a of
# 5 . with a character, symbol or the like corresponding to

the shape.of'the portion of the driven pixels, i.e. the
shape of thé pattern of marking through a predetermined
optical system (not shown).
Fig. 2 illustrates how the laser beam scans. the

10. . display plane 6a of the liquid crystal mask 6, pixzels
'in a predetermined row being scénned in order from the
left by main scanning in the direction X. Then, sub
scanning in the direction Y causes scanning to proceed
to the row next to the row where X scanning has

15 . completed. As a result, it becomes possible for X
scanning to scan the next row in order from the left. .
A photosensor 10 is disposed at each row of the display
plane 6a to detect whether the row is currently
irradiated with the laser beam, for example, according

20 to a photo reception level, and the result of detection
by the photosensor 10 is sent to the controller 7.
Based on an input signal from the photosensor 10, the '
controller 7 detects the row which is currently scaﬁned
by the laser bheam.

25 The processing of a first embodiment which is
executed by the controller 7 will now be described with

further reference to a flow chart in Fig. 4. The
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20 liquid crystal mask 6. In detaiI, based on information about a
pattern of marking which has been input by predeterm ned i nput neans, the
controller 7 outputs a signal to drive correspondlng pi xel s on the dlsplay

pl ane 6a of the 25 liquid crystal mask™ 67 ~1In response to this signal,
t he correspondi ng pi xels are driven on the display plane 6a of the quuid
crystal mask 6. Then, the notors 8, 9 -6- are driven and controlled, and

t he | aser oscillator 1 is driven and controlled, thereby executing scanning
3¥| f/gﬁ :oiaiglrsbg% ntr e[a]:rs]e)r e@:%( esfaceig'%Sl ‘A ?‘%gh“;c%? {ctér:’fy g%%ﬁ?eor
the Iike corresp ?Qg% ;%Kﬂgiﬁg Q&h t|on of the driven pixels,
i.e. the shape o e pattern rking through a predeterm ned optical
e e e FEEIE SR g Syl D
. row bei ng scannegdderfidlaivddriia tdita based on the aforesaid
5 information about a pattern of marking. The marking
presence/absepce data indicates "presence of marking"
for a predetérmined row on the display plane 6a if.
there is even one pixel to be marked for the row and
indicates "absence of marking” for a predetermined row
i0 if thére is no pixel to be marked for the row. In
detail, as illustrated in Fig. 3, when only hatched
pixels on the display plane 6a are to be driven for
marking a work with a character or the like
corresponding to the driven pixels, the marking
15 presence/absence data for each row is of logig "1" or
"0" level corresponding to "presence of marking” or
"absence of marking", respectively. The data of logic
"1" or "0" level is stored in a memory, which is the
predetermined storage means of the controller 7 (step
20 101).
Next, a signal is sent to the-liquid crystal mask
6 to drive corresponding pixels on the image plane 6a
of the Iiquid crystal mask 6 based on a pattern of
marking, thus driving the pixels. For example, for a
25 pattern in Fig. 3, only hatched pixels are driven (step
" 102).

Then, the motor 8 is driven such that scanning



| eft by main scanning in the direction X. Then, sub scanning in the
direction Y causes scanning to proceed to the row next to the row where X
scanni ng has 15 conpleted. As a result, it becones possible for X
scanning to scan the next row in order fromthe |left. A photosensor 10 is
di sposed at each row of the display plane 6a to detect whether the rowis
currently irradiated with the | aser beam for exanple, according 20 to a
photo reception level, and the result of detection by the photosensor 10 is
~sent to the controller 7. Based on an input signal fromthe photosensor 10,
- the controll er stastecfsomh&heoRtAmitdRg FowurkeXt Sganpimsedased nn [Huer

: beam 25 The processing of a first enbodi nent which is executed by
* the control ler ?aﬁFFPgnQWeﬁénﬂgg@P?S@GewpﬁﬁafGFFﬁéFdréFeﬁéﬁﬂa%Qi%ifﬁQﬁN

chart in Fig. 4. Th% -7- con%poller E,exe ut%% control so as to scan
only those rows®wRBFECHR PEnTRERARS &R St I -FidrsttPe FOREETDIA%rthe creat es

;fthe-narking marking presence/absence data are "Q0" for the first and

5 second rows, and hence the third row where the marking
presence/absgnce data first becomes "1" is taken as the
starting row; accordingly, the motor 8 is driven such
that scanning starts from this starting row. Also, the
mdtor 9 is driven such that scanning starts from the

10  leftmost pixel on the third row (step 103).

Then, the motor 9 is dri#en to execute scanning in
the direction X at the third row where driven pixels
exist. As a result, the laser beam penetrates only
through hatched pixels on fhe-third row for marking

15 (step 104). Then, the position in the direction Y
{row) which is currently main scanned in the direction
X is detécted by the position detecting means based on
an output from the photosensor 10 (step 105).

Then, it is judged whether the data for the row

20 next to the detected row is "1", i.e. whether the next
row is to be main scanned (step 106). Here, suppose
that the third row is detected as a currently scanned
row, and since the data for the next fourth row is_"l"
(refer to Fig. 3), the result of judgment is YES, and

25 accordingly the procedure proceeds to step 107; hence,
the motor 8 is driven so as ﬁo go to the next fourth

row. Then, the aforesaid steps 104-107 are repeatedly
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pktesence/ absence data based on the aforesaid 5 I nformati on about a
pattern of marking. The marking presence/ absence data indicates "presence
of marking" for a predeterm ned row on the display plane 6a if there is
even one pixel to be marked for the rowwarl 1ndi cates "absence of marking"
for a predeternined row 10 if there is no pixel to be marked for the

row. In detail, as illustrated in Fig. 3, when only hatched pixels on the

di splay plane 6a are to be driven for marking a work with a character or

the like corre [ t i ixel s, . th ki 15 .
presence/ absen%ggggtt ag%f tc?%reraé%ﬁ%;ué:\\%%%s R‘c?;i %1 %&a%n%fgagrs .rlgmq & driven
correspondin y f 40" r'b@&§§? fes T

respec!toi vel yg I?E:eceggf?%gﬁ g&e;ﬁﬂrli,j&grth%o"f l eve %%Sdosftltr?ﬁ{eﬂ(; Lflﬁﬂsa irrr\lem)ry,
which is the pggdet gnni ned storage nmeans of the controller 7 (step 20
.101). Next, a signal is sent to the liquid crystal mask 6 to drive _
correspondi ng pi xel siheh e IdJRGE frarhicbaekit tdow HdWed wyiibtSbakBsk 6
based on a pattern of marking, thus driving the pixels. For exanple, for a
25 patsern is Fugdged tanlbe M@"chedeni Nol satarstegr iN0E) (it ez Thedged he

: - nmotor- 8 is driven such that scanning

whether the row is the last row on the display plane 6a
(step 108). Jﬁhether the next row is the last row is
judged from whether or not the marking presence/absence
data itself exists. In the case of thé sixth row in

10 Fig. 3; the data is "0", but the marking
presence/absence data for the next seventh row exists;
hence, it is judged that the sixth row is not the last
row, and accordingly the result of judgement becomes
NO, and the procedure proceeds to step 109.

15 At step 109, the processing is executed to go to
the next row of the marking presence/absence data "1".
In the case of the pattern of Fig. 3, since the data
for the sixth row is "0" and since the main scanning of
this row has nothing to do with marking, the search for

20 the next row of the data "l1" is made. Here, since the
data for the seventh row is "1¥, thé motor 8 is driven
so as to go to the seventh row. Back at step 104, the
motor 9 is driven to execute main scanning at the
seventh row in the direction X. Steps for looping back

25 from step 106 to step 104 are executed by the sub
scanning control means.

At step 106, since the data for the eighth row is
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-8- starts fromthe starting row of Y scanning based on the marking
presence/ absence data created at step 101. For a pattern of marking in Fig.
3. the contents of the marking presenceLagache data are "0" for the first
and 5 second rows, and hence the thirdrow where the marking

presence/ absence data first becones "1" is taken as the starting row,
accordingly, the notor 8 is driven such that scanning starts fromthis
starting row. Also, the notor 9 is driven such that scanning starts from

the 10 . leftmoet, gixel M), e id¥dcdauy (p&%ew)tog%‘ac}; idw, notor 9 is
Ir

driven to execute scanning in the direction X at the t row where driven

pi xel s exist. Binxd ald teighth |Aseridanm gera wes 1 Yrddi PEORE hat ched
pi xels on the third row for marking 15 (step 104). Then, the position

in the directi guddgm@rm)isi¥ES dts shep 4gd,y thais motiey 4 @ €hressi on X
. Is detected by the position detecting neans based on an output fromthe .
~phot osensor 10pfoessiol) oMt dssumpyivdydthathetdmkindiel slatempbeté he row
” 5 for one image plane.
According to the first embodiment, the photosensor
10 to detect the laser beam is provided on the side of
the liquid crystal mask 6, apd the position in the
direction Y which is currently main scanned is detected
10 based on an output from the photosensor 10; however,
the present invention is not to be limited to this
form, but the position in the direction Y may be
detected by detecting the rotational position of the
motor 8. Also, the position in the direction Y may be
15 detected based on the contents of a drive instruction
to the moter 8.
According to the first embodiment, whether the
next row is to be scanned is judged during executing
scénning, but it is also possible to execute scanning
20 in previously determined order.
In this connection, a second embodiment of the
present invention will now be described with reference
to the flow chart of Fig. 5. First, the marking
presence/absence data is created as in the aforesaid
25 step 101 (step 201). Then, the order of sub scanning
is obtained based on the created data. For example,

for a pattern of marking shown in Fig. 3, the order of



20¢ next to the detected rowis "1", i.e. whether the next rowis to be
mai n scanned (step 106). Here, suppose that the third rowis detected as a
cyrrently scanned row, and since the data for the next fourth rowis "1"
(refer to Fig. 3), the result of judgnent is YES, and 25 _ accordingly the
procedure proceeds to step 107; hence, the ddter 8 is driven so as to go to
the next fourth row. Then, the aforesaid steps 104-107 are repeatedly

-9- executed for executing main scanning as long as driven pixels exist
(refer to the fourth and fifth rows in Fig 3). When the data for the next
row to be main scanned 5 is judged to be "0", i.e. NO at step 106, it is
j udged whet her t#Bbr gFarainge j-Isaﬁ’er SRt ﬁé"’(ﬁg’pl eﬁ?-fﬁ:lhar‘?émaé%f&h 108) .

Wet her the next _row is the | ast romwhet her qy. hot the
mar ki ng presenceFSB¥8efk m‘ﬁ"ttsselq\r,tv é:f{ﬁéstééq;al °[nné' q}'fet sixdh row

in 10 Fig. 3, ;the data s t e rk| esence/ abse ce. dat a for
_'t he next sevent hdFE)K/ )Hxﬁtguc qdn l?:"c': tthlé creactétf‘ sucl hat _

main scanning is executed in this order of sub scanning
5 (step 202).
Then, as in the aforesaid step 102, a pattern of
marking is displayed on the liquid crystal mask 6 (Step
203), the drive instruction created at the aforesaid
step 202 is sent to the motor 8, and a drive
10 instruction is sent to the motor 9 to execute main
scanning at eaéﬁ.row. As a result, main scanning is
executed in order only at the rows the contents of the
~data for which are "1", i.e. only at the rows where
driven pixels exist, thus reducing the processing time
15 (step 204). Since the second embodiment does not
require the photosensors 10, it has an advantage that
the cost of the scanner reduces accordingly.
The first and second embodiments of the present _
invention have been described on the assumption that an
20 object of application is a laser marker; however, the
{ present invention is not to be limited to this form,
buﬁ may be applicable to any other forms if they allow |
main scanning at predetermined rows to be omitted.
Also, the first and second embodiments assume that main
25 scanning is executed in the lateral direction
(direction X) of the display plane, but main écanning

may be executed in the longitudinal direction. In this



hence, it is judged that the sixth rowis not the last row, and accordingly

the result of judgenent beconmes NO, and the procedure proceeds to step 109.

15 At step 109, the processing is executed to go to the next row of
the marking presencel absence data "1". |In {he_case of the pattern of Fig.
3, since the data for the sixth rowis "0" and since the main scanning of
this row has nothing to do with marking, the search for 20 the next row

of the data "1" is made. Here, since the data for the -seventh rowis "1",
the nmotor 8 is driven so as to go to the seventh row. Back at step 104, the
motor 9 is drivegshO HACHaKIRG preatncRyadsenke Setantay de icrddied
direction X. Steps for |ooping back 25 fromstep 106 to step 104 are
execut ed by thejguboleamy, N@Ggotoi aowseans. At step 106, since the data for

" the. eighth row is - 10 - "0", i.e. NO the procedure proceeds to step
... 108. Since the eighth rowis the last row, the result of judgnent is YES at
“+ step 108, thus putting an end to the ;

INDUSTRIAL APPLICABILITY
. 5 The present invention serves effectively in a
laser marker as a scanner which increases the speed of

scanning by a laser beam and greatly improves the work

efficiency by marking at a higher speed.



processi ng on the assunptlon that narklng i s conplete 5 for one i mge
pl ane. —ﬁmtﬁfdrng~%e—%he—%+rst enbodi nent, the photosensor 10 to detect the

| aser rovi ded on the side of the liquid crystal mask 6, and the
positio ]ﬂ”‘ J l u ﬂ Y which is currently min scanned is.detected 10
based o he phot osensor I0; 13owever, the present invention

IS not to be Ilntted to this form but the position in the direction Y nmay
be detected by detecting the rotational position of the notor 8. Also, the
position in the direction Y may be 15 detect ed based on the contents of a
drive instructi ggat (ﬁﬂxﬁ) Mip GgAccording to the first embodi ment,

whet her the next romlls e scanned I s judged during executing scanning,

- but it is also possible tp SxB6ile FORNINME P Gcand Na PELYAQESEY i flaker m ned

order. In this connection, a second enbodi nent of the present I|nvention

‘Wil now be desgmiaRd pidrb I HIRNGH et th 4 e "ekdc@fei gup5. First,
- .the marking presence/absence data is created as in the aforesaid 25 step

101 (step 201). scHigring hin ofierd ifestinms CRApereendi @bl &t ned BR&ed on the
. «Created data. For exanple,
- 5 | direction X, said scanner including:
storage. means fer storing positions in the
direction Y to be main scanned out of all positions in
the direction Y in said image plane in advance;
position detecting means for detecting a position
10 in the direction Y which is currently main scanned; and
sub scanning control means which, based on the
result of detection by the position detecting means,
reads the next position in the direction Y to be main
scanned from the stored information in said storage
15 means and which starts main scanning at said position

in the direction Y thus read as soon as the current

main scanning is complete.

2. A scanner according to Claim 1, said scanner
20 being applied to a case where a liquid crystal mask in
q a laser marker is scanned by a laser beam, said scanner
characterized in that said storage means stores, as
positions to be main scanned by the laser beam,
positions in the direction Y after removing the
25 positions in the direction Y on a liquid crystal mask
where no marking is executed, which positions to be

removed are cbtained based on a pattern of marking on



for a pattern of marking shown in Fig. 3, the order of sub scanning is
the third, fourth ' 2venth rows the contents of the data for
which are "1". A drive instruction to the notor 8 is created such that nain
scanning is enmlmumuﬂman?r der of sub fﬁgnm ng 5 (step 202). Then,
‘as in the afo a pattern of rking is displayed on the
liquid crystal*na%k'ﬁ (step 203) the drive instruction created at the
aforesaid step 202 is sent to the notor 8, and a drive 10 instruction is
sent to the notor 9 to execute main scanning at each row. As a result, nmain
scanni ng i s exethd el i @' &eys Al Ym@dk i he rows the contents of the data for
which are "1", i.e. only at the rows where driven pixels exist, thus

. reducing the processing tine 15 (step 204). Since the second enbodi nent
~~does not require the photosensors 10, it has an advantage that the cost of

- the scanner reduces 3ccohdsmgmger1wmu¢hrmalnndcansoadpﬁﬁhédeﬂﬁlhédof t he

present invention have been described on the assunption that an :
image plane in the direction X and executes sub

5 scanning in the direction.Y perpendicular to the
direction X,
| wherein the order of sub scanning is obtained in
advance based on positions in the direction Y to be
main scanned out of all positions in the direction Y in
10 said image plane, and main scanning is executed at each
position in the direction Y in the order of sub

scanning thus obtained.

4. A scanner according to Claim 3, said scanner
15 being applied to a case where a liquid crystal mask is
scanned by a laser beam in a. laser marker, said scanner
characterized in that said positions in the direction Y
to be main scanned are those after removing the
positions in the direction ¥ on a liquid crystal mask
20 where no marking is executed, which positions to be
removed are obtained based on a patternm of marking on

the liquid crystal mask.



20 -~ object of appllcatlon is a.laser narker homever t he present
énventlon is not to be limted to this form but may be applicable to any
ther forns if they allow main scanning at predeternmined rows to be
onmitted. Also, the firsf and second enbodi nents assume that main 25
scanning is executed in the lateral directienlfdirection X) of the display
pl ane, but main scanning nmay be executed in the longitudinal direction. In
this - 12 case, ‘the marking presence/ abgenggedata may be created in
columms, not in rows. | NDUSTRI AL APPLI CABILITY 5 The present

i nvention serves effectively in a |laser marker as _a scanner which increases
the speed of Scanning by a I aser beam and §BEEARA¢Ti nproves the work

eff|C|ency by marking a&oaxm @%en p%?%igh ébee&ticaﬂhing, the positions

in the direction Y ("0") where no main scanning is
executed are removed in an image plane. Only the

S positions in the direction Y ("1") where main scanning
is executed -are stored in-advance. On the other hand,
the position in the direction Y which is currently main
scanned is detected. Then, based on this result, the
next position in the direction Y to bhe main scanned

10 ("1") is read from the stored information. The next
main scanning of the position in the direction.Y thus
read is started as soon as the current main scanning is
complete, thus making it pbssible to execute the

scanning at a higher speed.

(Figure 1)



WHAT | S CLAINED IS 1 A scanner. mhlch naln ‘scans a predeternlned |nage
plane in the direction X and executes sub ‘scanning in the direction Y
perpendicular to the 5 ° direction X said scanner including: storage
nmeans for storing positions in the direction Y to be main scanned out of
all positions in the direction Y in said inmge plane in advance; position
detecting neans for detecting a position 10/3 in the direction Y which is
currently main scanned; and sub scanning control neans which, based on the
result of detection by the position detecting neans, readg the next
position in the direction Y to be main scanned fron1the Ebred i nformation
in said storage 15 means and -whi-eh 2[5 -- ., at said position
in the direction Y thus read as|soon as the curre5t

iconpl ete. 2. A scanner according to Caim1, said sgi bei ng
‘applied to a case where a liquig crystal mgean x Lag gt ker 1s scanned
by a | aser beam said scanner characterized]iy ae<5tlpbr age neans
'stores, as positions to be main|{scanned by Y beam positions in the

dlrectlon Y after renoving the
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25, positions in'the ditection Y on a liquid crystal mask where no
narklng I s executed, which positions to be renoved are obtai ned based on a
i pattern of marking on 14 the liquid crystal mask. 3. A scanner which

i main scans a predeterm ned image plane in t@g direction X and executes sub
5 scanning in the direction Y perpend|%6 r to the direction X, wherein
- the order of sub scanning is—ebte g—n advance based on positions in the
direction Y to be main scanned SDARGT A | p05|t|ons in the direction Y in
10 said i mge plane, and\yg anpisng i s executed at each position in
the direction Y in the order of dub scannlng t hus obtained. 4. A scanner
according to Cla|n13 sai d scannae bei ng appjppd to a case where a

“liquid crystal [ | aser marker, said
. scanner. char act eri zggé?@@g@ﬁéﬁgﬁg@ Me direction Y to be nain
'_ scanned are those '
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positions in the direction Y on a liquid crystal mask 20 where no
marking i s executed, which positions to be renoved are obtained based on a

pattern of marking on the liquid crystal mask.
3/3
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