- 1 - 8 Cctober 2003 TA00O5 BACKGROUND OF THE | NVENTION 1. FIELD OF THE

| NVENTI ON: The present invention relates to a work handler for 5
transporting works such as, for exanple, sw tching buttons, panels, and
bezel s used in, for exanpl e, autonobil e-nmountable audio systens and air
conditioners, to a |laser processing apparatus. Specifg ¢ally,.,tBgaresent
invention relates to a work handler for transporting vvorks m)unte on aijig
to 10 a | aser processing |ocation and processing a painted surface of the
works with laser. 2. DESCRI PTION OF THE RELATED ART: Works sudh00>

as, f orexanpl e, swi t chi ngbut ggaﬁgﬁ@gﬁbswlﬁgn%@g&%@ﬁqof aut onobi | e- mount abl e
audl o0 systens and air conditioners often bear characters and the

like. GCenerally, the works are provided with the synbol s, characters and

the |ike as if oldaws diirr@;E Banstrfage of each work is painted and then
irradiated with | aser ht to renove the 20 paint in a pattern correspondlng
to the symbol s, chalzg’@(B §Seﬁﬁdlrt‘f?élq%%reéﬁﬁ§§n’%?é‘n‘dPF§ h%rllf?el%r@ are

transpated ’dxﬁhﬂd}ﬁ)ﬂt&h&@ wopkB8GRSSl B, | fiwakikamplai, ndwi thyh 1he theklew, ng two
R L R L R S
on a turnt aldwelicamysteest andt abkrecosdiuioeersp tdhat 1a3@rt heddegs iake
forwar ded t%ﬂﬂ&%ééﬁ%* §$88f§§é§91§99§&§89e82%t invention relates to
a work handler for transporting works mounted on a jig to
10 a laser processing location and processing a painted surface

of the works with laser.

2. DESCRIPTION OF THE RELATED ART:
Workssuchas, forexample, switchingbuttons, panels,
15 and bezels of automobile-mountable audio systems and air
conditioners often bear symbolsg, characters and the like.
Generally, theworksareprovidedwiththe symbols, characters
and the like as follows. First, a surface of each work is
painted and then irradiated with laser light to remove the
20 paint in a pattern corresponding to the symbols, characters
and the like.

Conventionally, theworksaretransportedtothelaser
processing location mainly by the following two types of

25 work handlers: (1) turntablesystemand (2) carrier system.

(1) Turntable system
A plurality of jigs on which works are mountable are
fixed on a turntable, and the turntable is turned so that
30 the jigs are forwarded to the laser processing location one
byone. Anoperatormountstheworks inanumber corresponding
to one jig; and after the works are processed, the operator

removes the works from the jig.



by one . An operator nmounts the works in a nunber corresponding to one jig;
and after the works are processed, the operator renoves the works fromthe
jig. - 2 - 8 October 2003 TAOO5 The turntable system has the foll ow ng
advantages: (i) only a small nunber of jigs are required; (ii) while works
on one jig are processed, different works 5 can be noynte n_angt her jig;
and (iii) the production cost of the vvcE)rk handl er islérecgtoﬁ?é ;%IO W.
However, the work handl er of the turntable system has the foll ow ng

di sadvantages. 10 (i) Wile the jigs are forwarded, or while tf@0orks are
nounted on or renoved fromthe jigs, the jigs may be wundesirably |oosened
fromthe turntable. In such a case, the laser |ight cannot be directed to a
prescri bed portion Ti® of teauirakdrk. (dviSte8i ncéashe thhee peicildebwdldoowed f or
nmounting th t jd r, [ i r r . IS
limted, tﬁdeéﬂul ,ésgl'of pl’t&)he%%%&eﬁg?g?gnggggﬁo&ﬁ%%eac egé%ﬁ}ldfﬁ%ai . 20
(iii) The poSiit)i ofsllst workswenkeneiltie prespprecessede dif e remnotomks

controld ed idniiBetfods: SABhl a5t HOP 51y ; (dYd (1he ) Pesit LM Jdgy with
respect to the 25 turntabl ea needs tjgbbe don(e elech tiﬂr)m&?%n(gt%régo%r%e put on

the turntabl¥ YR wrsthaid @ ditditle by edy dsat-at or is needed for

However, the work handler of the turntable system
has the following disadvantages.
10
(i) While the jigs are forwarded, or while the works
are mounted on or removed from the jigs, the jigs may be
undesirably loosened from the turntable. In such a case,
the laser light cannot be directed to a prescribed portion

15 of each work.

(ii) Since the time period allowed for mounting the
works on the jigor removing the works fromthe jigis limited,
the results of these operationg cannot be checked in detail.

20
(iii) The positions of the works with respect to the

jig cannot be controlled in units as small as 100 um.

(iv) The positioning of jigs with respect to the
25 turntable needs to be done each time the jigs are put on
the turntable.

(v) Constant attendance by an operator is needed for
mounting and removing the works.
30
(vi) The number of works which can be processed in

one procedure ig limited.



mounting and renoving the works. 30 (vi) The nunber of works which can be
processed in one procedure is |imted. - 3 - 8 COctober 2003 TA005 (2)
Carrier system A plurality of jigs,each having works nmounted thereon, are
set in a stacking case. The jigs are transported to a |aser processing
devi ce one by one. After the works are ,5 processed,

acconnndatedyback in the stacking case.3An oper at or s&bgrkég) &ioﬁaV|ng
unprocessed works nounted thereon when necessary and packs the wor ks whi ch
have been processed near the stacking case. 10 The carrier systl&®%as the
foll owi ng advantage )(agrrl Jce th wor ks are nounted on the jigs
separately fromthe ranspoftatlaﬁ operatlon constant attendance by an
operator is not nee@@dﬁnﬂlrnxmﬁ]I@ﬁaﬂdchhemmngwgrkhmowntbdth@nébna

oG oY agh sk QLOBCA D! SL4S! Oinks 158 dAE L Lldidr Bl Ge Lhe WOr ks

can be pain In t state of “being nount sane jig can
be used bot HaSRT paieRs IRy Rohdeebes qn@d@sgmwg GﬁVPratbar@@rhﬁuﬂma of works

of a plaral igpsQfsdaPes HeaH 19% a&ecgéé&qmoagté@%émrprt@fee% Rk 5 %% However,
the carrier systemhas the | om ng dj sadvantages: (1) rep Iaci N %wbhe morks

and repl aci fif%Gre APl%%e%"f“éOJEl?féplb]o‘f%%rﬁW h(ai"il)n?sluﬁ’@éotqfi?@%eldgw ved by a

mounted thereon when necessary and packs the works which

have been processed near the stacking case.

10 The carrier system has the following
advantages: (i) since the works are mounted on the jigs
separately from the transportation operation, constant
attendance by an operator is not needed for mounting and
removing the works; (ii) a relatively high positioning

15 precision is realized; (iii) since the works can be painted
in the state of being mounted on the jig, the same jig can
be used both for painting and laser processing; (iv) a large
number of works of a plurality of types can be processed
in the same procedure.

20

However, the carrier system has the followihg
disadvantages: (i) replacing the works and replacing the
jigs are time—éonsuming; (ii) since the jig is moved by a
robot, the jig needs to be sufficiently strong to withstand

25 mechanical positioning, and also the freedom of design in
the size of the jig is limited; (iii) the cost for the work
handlerisrelativelyhigh; and (iv) thesystemisnotsuitable

for small lot processing or test processing.

30 SUMMARY OF THE INVENTION

A work handler according to the present invention

includes a small-sized jig to which a plurality of works



robot, the jig needs to be sufficiently strong to withstand 25 nechani cal

posi tioni ng,
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proce881ng position, and adjusting the p081tion of the
positioning mark, and a laser irradiation device for
irradiatingtheworkswithlaserlight at thepreset processing

position. Thedetection, feedbackandadjustmentarerepeated

untilthepositioningmarkisatthepresetprocessingposition.

In one embodiment of the invention, the positioning
mark is a columnar body having a through-hole for allowing

light to be transmitted therethrough.

In one embodiment of the invention, the position

detection device includes a CCD camera.

In one embodiment of the invention, the large-sized
jig is a quadrangular plate, and the small-sized jigs are
each a generally quadrangular plate obtained as a result

of injection molding.

In one embodiment of the invention, the work handler
further includes a device for, when all the works mounted
onallthesmall-sizedjigswhicharemountedonthelarge-sized
jig are processed, automatically'replacinglthe large-sized

jig with another large-sized jig.

Thus, the invention described herein makes possible

t he



I n one enbodi nent of the invention, the large-sized jig is a quadrangul ar
plate, and the snmall-sized jigs are each a generally quadrangul ar plate
obtained as a result 25 of injection nolding. In one enbodi nent of the

i nvention, the work handler further includes a device for, when all the
works nounted onall the snall-sizedj_igs_whichare nD%nE%gO%%IIB%OBarge-Slzed
30 jig are processed, automatically replacing the |arge-size jigwth

anot her large-sized jig. Thus, the invention described herein nmakes possible
- 5 - 8 October 2003 TAOO5 the advantages of providing a work A&9@Per whi ch

allows & grieal bRl BeVALEELM; R LRSS oIS iR e JAnogessed in one

procedure at a sufficiently high precision without requiring constant
attendance [Freat opapbsropl awWicaH calysef pems iwwpksst ko bee pepicasedd n a

shorter periiedof Fk%edu%eda‘éhéfl&ﬁﬁfb_ﬂ@ntpwﬁli&@%g Aedigduced¢93l,r These and

ot her advant ages of the present invention_  w come apparent to those
skilled i n UM AHGPTEENR I FHETAREEn der SParBErgtore WHRCOwieAgOdet ai | ed

descri [ i on alilidvs MefrLNGE HeO g saeeoApany isherkiegupes 1 cBRLEF tDRECRI PTI ON OF
handl or 1 n 2R CaXSHITHe Gt SR G 5 Hhe ToRESBRED RO8HT on, | (n the state of
having a plurality of small-sized j igs nounted thereon;
These and other advantages of the present invention
will become apparent to those skilled in the art upon reading
10 and understanding the following detailed description with

reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Figure 1 is a plan view of a large-sized jig of a
work handler inanexample according to the present invention,
inthe state of havingaplurality of small-sized jigs mounted

thereon;

20 Figure 2 is a plan view of a small-sized jig of the

work handler according to the present invention;

Figure 3A is a plan view of the large-sized jig shown

in Figure 1, with no small-sized jigs being mounted;

25
Figure 3B is a partial plan view of a large-sized
jig in another example of the present invention; and
Figure4isaschematicviewoftheworkhandleraccording
30 to the present invention.

DESCRIPTION OF THE EMBODIMENTS



20 Figure 2 is a plan view of a small-sized jig of the work handl er
according to the present invention; 25 Figure 3Ais a plan view of the

| arge-sized j ig shown in Figure 1, with no snall-sized jigs being nounted;
Figure 3B is a partial plan view of a large-sized jig in another exanple of
the present invention; and Figure4 is_a6sc_:hemati C Vi %\g ﬁ%t he \&; andl er
according 30 to the present invention. DESCRIPTION NTS - 6 -
8 Cctober 2003 5 TAOO5 Hereinafter, the present invention will be described
by way of illustrative exanples with reference to the accomparifi%® dr awi ngs.
In this specificati derdimfitermstiicprbbeat zed/erdndn wi BT Be-Rizad'bear € used

sinply for egxpressingt si,ze . relationship be en the two different types
of rrjpi és andeb arvéfa}?otogfi njltqﬁénue%r?%lYeep?égnéH?egnyl%E&? WERGTZetC10M8 gure 4 i s
a schemati c adewmnwinprdkradvandier 100 in an exanple according to the
present invention. The work handler 100 includes a snall -sized j ig 10,
onwhich a plurality of works 1 can be detachably nounted, and a | arge-si zed
jig 20 onwhi chapl urldl Fhyefspeel fickizeeh | itdge torvanbenalel scheadd Y abs rkmgnft ed.
In Figure 4, I idym of ~Langessi i 0% 520 rtically cked in a
stackigng caselaa7ﬁ#ﬁlszl2:/\%%/k %gﬁdlh%r%ﬁo%ﬁ%ir*hgs"i nec)ﬁ{}%e%sgaﬁ dr og_icl).té fﬁ %%r
relationship between the two different types of jigs and

are not intended to represent any practical size.

10 Figure 4 is a schematic view of a work handler 100
in an example according to the present invention. The work
handler 100 includesasmall-sizedjigl1l0, onwhichaplurality
of works 1 can be detachably mounted, and a large-sized jig
20onwhichapluralityof small-sizedjigs10canbedetachably

15 mounted. In Figure 4, a plurality of large-sized jigs 20

are vertically stacked in a stacking case 7.

The work handler 100 further includes a robot 4 for
transporting one of the large-sized jigs 20 in the stacking
20 case 7 to a laser processing location, a control device 5
for detecting and adjusting the position of the small-sized
jig 10, a laser irradiation device 3 for performing laser
processing of works 1 on the small-sized jig 10, and a light
source 8 provided so as to be below the large-sized jig 20
25 located in the laser processing location. The control device
6 is connected to the laser irradiation device 3 and the
robot 4. The detection of the position of the small-sized
jig 10 is performed by a position detection device 6 included
in the control device 5.
30
Figure 1 is a plan view of the large-sized jig 20.
In Figure 1, a plurality of small-sized jigs 10 are mounted

on the large-sized jig 20, and a plurality of works 1 are



transporting one of the large-sized jigs 20 in the stacking 20 case 7 to a

| aser processing |location, a control device 5 for detecting and adjusting
the position of the snall-sized jig 10, a laser irradiation device 3 for
perform ng | aser processing of works 1 on the small-sized jig 10, and a
light source 8 provided so as to be below the |arge-gi 6%(131;& %%0%5 | ocat ed
in the | aser processing |ocation. The control device 6 1s connéected to the

| aser irradiation device 3 and the robot 4. The detection of the position of
the small-sized jig 10 is performed by a position detection dé&f0% 6
included i mdihecebrdn dadevitats RBrkklgwe of ishmaa 1planed gwgﬁ itohe

| arge-sized jig 20. In Figure 1, a plurality of small-sized jigs 10 are
nounted on the large-sized jig 20, and a plurality of works 1 are 8 Cctober
2003 TA005 nount ed Ryweach iof ahtenJdrgead plynofismelf] osé zethljligs zEQ Figure 2

[ I ! ' ne. .- si 7€ j 4 Q. Fach.small-sized jig 10
s mde of &bl Bori B aRrLPRe SRR e B d o & p BRE R iR a hns
subst arft i al 13nd disadrethdiy aimJ edtricun arldimgpolapgomals el @mmsts\mpalléizsh?ym t
in Fi 2, a'sf{@; | s-Si i.h g--10,.1 I?@&"? qggw r r , firs

!szpplo??irﬁg r?edni%rs 131a1§’e§§ﬁ8h§85b%ﬁ‘?%_ rre?wggggﬁ%% a d@'a %%/ﬁ%n Fi cal body
11. The firsi? E6ENERt 2 ndhroSHerberd 289 bl Wetpaaudap pooiasy amamiers 14

extend per aMculRl o fadumidiering tinbdhe 1 aR cbaa Aupesel ngnot  shown,
engagi ng nerr%beerr{bseresa(iq,egrgc?%eggifnﬂigaf%%d\é\/n{.l. The first supporting
10 members 13 and second supporting members 14 extend
perpendicular to each other within the frame 12. Although
not shown, engaging members each engageable with one work
1l are provided on the first supporting members 13, on the
second supporting members 14 or the intersections thereof.
15 The engaging members can be projections or recesses. In
accordance with the positions of the engaging members, the
workslcanbearrangedregularlyorrandomly. Thecylindrical
body 11 is used as a positioning mark described below. The
cylindricalbodyllslightlyprojectsfromaplanartopsurface
20 of the small-sized jig 10 and has a through-hole 15 running
through the small-sized jig 10 in a direction perpendicular
to the planar direction thereocf (i.e., in a direction
perpendicular to the page of Figure 2). Light emitted from
the light source 8 (Figure 4) and transmitted through the
25 through-holel5isusedtodetectthepositionofthesmall -sized
jig 10 as described below. ’

Thepluralityofworkslaremountedonthesmall-sized

jig 10 and are provided to a painting stage in that state.

30 When the works 1 are painted the small-sized jig 10 is also
inevitably painted. Since the cylindrical body 11 slightly
projects with respect to the planar top surface of the

small-sizedjig 10, apaint obliquely sprayed canbe prevented



1 are provided on the first supporting nmenbers 13, on the second supporting
menbers 14 or the intersections thereof. 15 The engagi ng nenbers can be

proj ections or recesses. In accordance with the positions of the engaging
menbers, the works 1 can be arranged regularly or randomy. Tre cyIin?rchl
body 11 is used as a positioning mark_dgscri bed bel ow. cylindri cal body
11 glightly projects froma planar top gurface 20 of Phgggﬁﬁﬁé-z'%gd jig 10
and has a through-hole 15 running through the small-sized jig 10 in a
direction perpendicular to the planar direction thereof (i.e. TAG5

direction pafqerdiodialg t’dhegftelrﬁﬁ@@l—@folgi gﬁr.e 'Ia?]erehﬂdlﬂig,t teﬁ)@ri tas@hefrlr O|m5 t he
| i ght source .8 (Figure 4) and transmited_throu the r ough- hol e is
usgd to det ch © REE ost F%‘Sr?“bafl]t‘}?el%eﬁgﬁ ]rgé'ioz%ﬁej?%a@r’f@d;stlaﬁf@ﬁlﬂ}é@rbel ow. The

plurality ofofimrties sihadrle siagnt §dgom0t henshal detesdtzedl ugdirgy Hheand gaite provi ded

to a painti e 1t . When th ks 1 are painted the

snal | - si zedq_]gﬁag{s%g&lﬂséhalég%lo%%v%ﬁea%%foﬁgln%gg?@%nce %é"’oc@ﬁ ﬁ'dlalntgal body 11
slightly pridjecmaldi-tshi zedspaot 10 @ucheheinamannteg surtflecd aglyet-led zegimal | - si
zed j ig 10jdgagﬁﬂrn obl i quely sprayed can be prevented - 8 - 8 Cctober 2003

TA00O5 fromcloggi ng the through-hole 15. Therefore, even after ~the works on
the small-sized jig 10 are painted, the position of the small-sized jig 10

can be detected usi nggihe baght a tymasHihedrt bhough-dhesijuough; hel e 15. The

-S|z j i 0 are then nounted on the l"arge-sized i
\é\gr ks 1 and i5n tt:lt;'g s%:r;aclel wﬁeree% srgafl—s{zectljgg 10 is mounted. As sh%wn e

10 in Figure 3A, the large-sized jig 20 includes a quadrangular
frame 21, first crosspieces 22 and second crosspieces 23,

a stepped portion 24 provided along three sides of the frame

21, and openings 25. The first crosspieces 22 and the second
crosspieces 23 extendperpendicular toeachotherinalattice

15 pattern and thus define the openings 25. The stepped portion
24 is at a slightly higher level than a surface of the first

" crosspileces 22 and the second crosspieces 23, so that the
small-sized jigs 10 are fit into the large-sized jig 20
sufficiently easily. The openings 25 are provided in the

20 number of, for example, 16 to 25, and are each provided for
receiving one small-sized jig 10. The large-sized jig 20
isformedof arelativelystrongmaterial suchas, forexample,

a wood, a metal or a plastic material.

25 The small-sized jigs 10 and the large-sgized jig 20
are sized so that when the plurality of small-sized jigs
10 are mounted on the large-sized jig 20, there is a gap
between adjacent small-sized jigs 10, and also between an
inner side face of the frame 21 and an outer side face of
30 the small-sized jig 10. Thus, even when the size of the
small-sizedjigs 10 is changedto some extent, the small-sized
jigs 10 can still be mounted on the large-sized jig 20 with

no inconveniences. Accordingly, the work handler 100 can



Figure 3Ais a plan view of the large-sized jig 20 in the state where no
smal | -sized jig 10 is mounted. As shown 10 in Figure 3A the large-sized jig
20 includes a quadrangular franme 21, first crosspieces 22 and second

crosspi eces 23, a stepped portion 24 provided along three sides of the frame
21, and openings 25. The first crosspieges 22 and thes cr. pi eces 23
extend perpendi cular to each other in aglattice 15 pa?tg%%22ﬁ5‘€%§§ defi ne

t he openi ngs 25. The stepped portion 24 is at a slightly higher |evel than a
surface of the first crosspieces 22 and the second crosspi ece¥®95 so t hat
the snall-deeakdd goA0Orarieodd ttypgdo dhevdrdga-.si zed jig 20 sufficiently
easily. The openings 25 are provided in the 20 nunber of, for exanple, 16 to
25, and are each provided for receiving one snmall-sized jig 10. The

| arge-sized jig 20 The ferpedsdokzed ji&datdrvéeyfotrmedgofrat eriaalspauemas,

f or exanpl e, I LC [ al The smal | -sized jigs
10 and the Fﬁ%ﬁﬁ?g??é e??éﬁéﬁﬂiggggi?;éﬁ %%?%féﬁa%ﬁgn‘%ﬁé%SFEREHQFy of

smal | - i zed 11 §81s1028¢ e arvddeadvaniete dfashepsiszefl gl 20sizdtbrdgss a gap
bet ween adj ageirsSmdmSized jigs 10, and al so between an inner side face of
the frame 21 and an outer side face of 30 the small-sized jig 10. Thus, even
when the size of the small-sized jigs 10 is changed to sone extent, the

smal | -sized jigs 1Qrﬁt’ﬂe Fthtér@@ﬁmﬁgﬂa?n-sh%ag&g@-m aﬁégiohoglt%% Wit2803no
i nconveni ences. _.Accor di ng e.wor, a er. 100 can - 9_- t ober
TAGOS bo. USGH ITHE vaFF9ReEYBReS 4P Rrke e Thrcugi Hole 15 O Ceach
10 small-sized jig 10 is positioned in the respective opening
25.

Returning to Figure 4, the robot 4, the control device
5 including the position detecting detection 6, and the laser
15 irradiation device 3 can be known devices as exemplified

below.

Hereinafter, an operation of the work handler 100

will be described. The structures of the robot 4, the control

20 device 5, the position detection device 6, and the laser
irradiationdevice 3 areexemplaryanddonot 1imit the present

invention.

First, an operator mounts a plurality of works 1 on
25 asmall-sized jig 10. A surface of the works 1 can be painted

in this state.

Then, theoperatormountsapluralityof (forexample,
l6to25; 16 inFigure4) small-sizedjigs 1l0onthe large-sized
30 jig 20. Each small-sized jig 10 has a plurality of works
1 mounted thereon. A plurality of large-sized jigs 20, each
having such a plurality of small-sized jigs 10, are stacked

in the stadking case 7.



The | arge-sized jig can be fornmed of a transparent plastic material and has
a flat surface with no crosspieces. 5 1In this case, a wder variety of shapes
of small-sized jigs 10 are nountable. In the state where the small -sized
jigs 10 are mounted on the large-sized jig 20, the through-hole 15 of each
10 snal | -sized jig 10 is positioned inqthe respective0peRiRd,. 2%,;Returning
to Figure 4, the robot 4, the control device 5 including the position
detecting detection 6, and the laser 15 irradiation device 3 can be known
devices as exenplified below Hereinafter, an operation of thd&A%®k handl er
100 will be described. The structures of the robot 4, the control 20 device
5, the position det%gtiog,gfvice 6, and the | i at.ion device 3 are

S & 35985 Eqred Rt o:jf.n ]irl?r’gﬁqcl,a(aﬁrb%&aﬁteor nount s

exenpl ary and do not” 15 it
a plurality 7Tofiswiesisparte® 5 ca tdrnlllassirz ed rjaidg atQonA leurtdoa dkelidhe wor ks 1

can be pain C i £%£%I .t he ts urality of (for
exanple? 1%§%Bh§§%91%r$% |:ﬂ%2% Vlgga ?Bgﬁgég&?gggqiolgh (ﬂ5£?5¥ée-sized 30
jig 20.5 Eactehael | tdiez @@boitg41baBasva prus sadnd ywistbswies freameo@dt ed t her eon.

A plurality tafe |1%&%%—$i72%21 151195 280w i EACHhe NaYD NE-alGH, & RINUA) L ¥ 1Qf
smal | -sized jigs 10, are stacked .in the stacking case 7. - 10 - 8 Cctober
2003 TA005 Targe-sized jig 20 to the laser irradiation location.

In the laser irradiation location, the position of
10 the through-hole 15 of the cylindrical body 11 of each of
the small-sized jigs 10 is detected by the position detection
device 6 one by one. The position detection device includes
a CCD camera, which detects the light emitted by the light
source 8 and transmitted through the through-hole 15 of the

15 cylindrical body 11 of one of the small-sized jig 10.

An image taken by the CCD camera is sent to and stored
in a personal computer (not shown) connected to the control
device 6. The personal computer finds the position of the

20 small-sized jig 10 based on the image from the CCD camera
by calculation and thus determines the distance between the
current position of the small-sized jig 10 and a preset
processing position at which the positioning mark (i.e.,
the cylindrical body 11 having the through-hole 15) of the

25 small-sized jig 10 should be located. The distance is fed
back to the robot 4, so that the robot 4 can adjust the position
of the small-sized jig 10 to be at the preset processing
position. The procedure including the detection of the
position, feedback of the distance, and adjustment of the

30 positionisrepeateduntil thecylindricalbodyllisprecisely

located at the preset processing position.

When the cylindrical body 11 of the small-sized jig



One of the large-sized jigs 20 in the stacking case 7 is transported to the
| aser irradiation | ocation below the laser irradiation device 3 by the robot
4. Al though not 5 shown, the robot 4 has two arns and grabs the frame 21 of
the large-sized jig 20 with the two arns to transport the |large-sized jig 20
to the laser irradiation location. In the _|aser irradiation.,l ocatian, the ‘
position of 10 the through-hole 15 of l'tlhe cylindri cal8 E)g fbff %%)og’ach of the
smal |l -sized jigs 10 is detected by the position detection device 6 one by
one. The position detection device includes a CCD camera, whi dR08étects the
light enmittad by pheciight 1souued & and pravstigirtddinpebstike dhrough- hol e
15 of the 15C C Iiansderri c;ﬁflrb %.11 of _ane qf thef snal Il-si zed 'i% 1Q. An i nmage
taken by the carmera s SentC §AlE SsLoPEF - OFfita - FEFSoREPCESTFTer (not
shown) connedt é¢dhet wotrhe dontirel , tevadeates e panstmed cfonghdt eoridsnds t he
osition of 4t - 5] Jal : . i e fromthe canmera
By cal cul at iloﬁﬁzti%% %‘ﬂ%isi désé%%(%%1]r%ggl%%éggﬁgﬁdsae%g%aﬁamng%%she&%&arl t position
of the Snul larsthedsyiipae adntha ywdsetl iprejudss] ayaposintd preastcribiech t he

posi tioning I . j irgal 1 [ t r -hol e 15)
of the 25 sﬁlt%gﬁzé?ﬁﬁegéﬂfgmg#guﬁg{ Eg% g%%?%&?i 'Is'gg&%?%t’aggggf?g%%e back to
the robot 42764 Ah&r1Kfe robot 4 can adj ust the position of the small-sized
jig 10 to be at the preset processing position. The procedure including the
detection of the pqsition edback of the distance, and adjustnent of the

f e
30 position is repeAtEGintit tHe "AFNSnlrPR 81 8hy e T ldredizest yi9) ocated at
the prigset M0oeeespngcpssetli othe robot 4 moves the large-sized jig 20

so that the positionof the next small-sized jig 10 is detected
and adjusted.

After all the works 1 on all the small-sized jigs
15 10 mounted on the large-sized jig 20 are processed in this
manner, the large-sized jig 20 is automatically replaced
with another large-sized jig 20 in the stacking case 7 by
an automatic replacement device (not shown) connected to
the control device 6.
20
Each small-sized jig 10 has one positioning mark in
this example, but can have a plurality of positioning marks.
The positioning mark is the cylindrical body 11 having the
through-hole 15 in this example, but a slit, for example,
25 can be used instead of the through-hole 15. The positioning
markcanhaveanyappropriateshape. Insteadofthecylindrical
body1ll, abodyof adifferent columnar or anyother appropriate

shaped can be used.

30 The large-sized jig 20 has a quadrangular shape in
this example, but can have any other appropriate shape as
long as the large-sized jig 20 has a frame having a stepped

portion along at least two adjacent sides. In this case,



When the cylindrical body 11 of the small-sized jig - 11 - 8 Cctober 2003
TAOO5 .10 is precisely located at the preset processing position, the |aser
irradi ation device 3 perforns |aser processing of the works 1; i.e.,

irradi ates the surface of the works 1 on the small-sized jighlo with |aser
light. Thus, the paint 5 on the surfac f_ the works i L Ghe y in a
prgscrl bed pattelron corresponding to tﬁlezodem red synbcj)% oL g aerra%tozo\r,gz and/ or
marks. After all the works 1 on one of the snall-sized jlg 10 10 are
processed, the robot 4 noves the large-sized jig 20 so that th&A¥sition of
the next snedHe snzeldl {31 0jigs del entedrandeadjusied A teio diladde works 1
on all the small-sized jigs 15 10 nounted on the large-sized jig 20 are
processed in this manner, the large-sized jig 20 is automatically replaced

wi th anot her | arge- Slizptrg i3@ 2@ mnpaheial aokamgy tas e 7 ab)lsz@_?e—&igzam;gl (I:E ]
repl acenent { [ evi ce .6, ac
smgl | -si zed Jdlegyg?guﬁggg%ﬁgg\@gg& %ﬁ%ﬁﬁé% tyﬁﬁﬁggéggﬁﬁp U™ can have a
pluralily ole”fﬁ)éﬁt—’BQth@eﬁaﬂesw Ilfhehpiﬁﬁ @l&trﬂpmdrﬁoktlent%nﬁmmtrl cal body

L1 having the-oddpauals Bol end s ddbrdibeoxBibles Jhndcl ile hdlviiaypl e 25

can be used instead of the through-h positioning” mark can have
any appr opr iPRPEKEFEIL AN H KRBT athe ey @drllaééllcebodyll leddglsdeyottcadi f f er ent

col umar or tany sethpedapPrOPshatod. In this case, areas defined by the
steppedportion24 andthe steppedportion34 andareasdefined
10 by intersecting portions of the stepped portion 34 are each
larger than the external size of the small-sized jig 10.
Inthisstructure, theworkslcanbemountedonthe small-sized
jig 10 more easily than in the structure shown in Figure
1.
15
The works 1 can be mounted on the small-sized jigs
10 by the robot 4, and the small-sized jigs 10 can also be
mounted on the large-sized jigs 20 by the robot 4.

20 According to the present invention, the small-sized
jigs 10 having the works 1 mounted thereon are transported
by the robot 4 to the laser irradiation location in the state
of being mounted on the large-sized jig 20. The work handler
according to the present invention provides the following

25 effects.

(1) Replacementofworkscanbedonesimplybyreplacing
the small-sized jigs to be mounted on the large-sized jig,
and thus in a shorter period of time than by the conventional

30 techniques. Inthecasewherethepositionof thepositioning
mark and the pattern of each type of small-sized jigs are
stored in the personal computer, the time period required

for replacing the small-sized jigs can be further shortened.



shaped can be used. 30 The large-sized jig 20 has a quadrangul ar shape in
this exanple, but can have any ot her appropriate shape as |ong as the

| arge-sized jig 20 has a frane having a stepped portion along at |east two
adj acent sides. In this case, - 12 - 8 Cctober 2003 TAOO5 the small-size
jigs 10 are arranged along the two sides, Figure 3B i% %&%@Hﬁfﬂzo%ﬁa” vi ew of
a large-sized jig 30 in another exanple according to the present T nvention.
5 The large-sized jig 30 includes a stepped portion 34 on first crosspieces
32 and second crosspi eces 33 which are provided perpendicul ar B9 0ach ot her
inalattice, in addition to the stepped portions 24. In this case, areas
defined by the stepped.portion, 24 d t he, stepped rtion 34 and areas
defined 10 by interé%@ﬂ#%f $1192 ?ﬁ%%s%3&9%?%%géaeggF%F§ﬁ@§4‘éﬂ@ﬁéach

| ar ger than jtims éstionatasede aoll thersiotd asvaetlety @flOypekrot Rick kst r uct ur e,
the works 1 e on_t S -sized . j.i g 1Q nore easil han in the
structure Sﬁ%ﬁﬂk?hpgggg%ggf_9T58$ﬁeg€%%i§uﬁ?ggﬂhb%“hﬁﬁﬁFgﬁﬁ Qﬁée mal | - si zed
jigs X0 by athenashgtion. and the small-sized jigs 10 can also be nounted on
the large-sized jigs 20 by the robot 4. 20 According to the present

invention, the small-sized jigs 10 having the works 1 nounted thereon are
transported by the (Pdbét 9%efb nEbeRSEr vorkadian Penprocassed imonkee state
procedure.
10 (4) Since the robot transports the large-sized jig,

the small-sized jigs are not required to be sufficiently
strong to withstand mechanical positioning. Therefore, the
small-sized jigs can be lightweight, which improves the
positioningprecisionforlaserprocessing. Suchsmall-sized
15 jigs can be produced by injection molding and thus at reduced
cost as compared tothe conventional jigs. Sinceanidentical
moldcanbeusedforproducingapluralityoftypesofsmall-sized
jigs except for the engaging members, the production cost
of the small-sized jigs can be reduced. Therefore, the

20 production cost of the work handler can be reduced.

(5) The work handler is suitable for small lot

processing and test processing.

25 (6) Constantattendancebyanoperatorisnotrequired

for mounting works on and removing the works from the jig.

(7) since the works are positioned by detecting the
position of the small-sized jig having the works thereon,
30 the positional relationship between the small-sized jigs

and the large-sized jig can be loose.

(8) Since the position of the small-sized jig is



of being mounted on the large-sized jig 20. The work handler according to
the present invention provides the followng 25 effects. (1) Replacenent of
wor ks can be done sinply by replacing the small-sized jigs to be nounted on
the large-sized jig, and thus in a shorter period of time than by the
conventional 30 techniques. In the case where the posiition of t osi tioning
mark and the pattern of each type of snall-sized jigsgapgtoé%tegrgﬁogn t he
personal conputer, the tine period required for replacing the snall-sized
jigs can be further shortened. - 13 - 8 COctober 2003 TA005 (2) T#R€5f r eedom of
design i nfthmfaca%dnfbyt Eegslﬁatkgﬁismdteaimrwgm r&{@&m&lg@madﬂéﬁwf ore a
variety of types of. r.ks an_be_process in one, procedure with an
i ncreased | Cygflr%&é&a&i 5851’(%5 pcﬁlegﬁgﬁﬁqﬁﬁﬂrﬁga E)fl?gml?kl?(% W& ocessed
in one prodedyreantEd (WHilSi neeridhenawhed toranseorsnsltiheilaige-isi.zed jig,
the small-sized jigs are not required to be sufficiently strong to wthstand
mechani cal positioning. Therefore, the small-sized jigs can be |ightweight,
whi ch igmproves the (@St eRENERELGITE ANOE! BFEERTOCAIH Reha 1FUGHSHR | - Si zed
15 j igs can ,be produced % i njection nolding and thus at reduced.  cost as
conpar ed t o EFF&ADiRl § G CSc&einetdertiec RPS Ldr@sc &t bdeused for
produci ng awinksahicuyfed ypesadtoasatipss 268l sndgs- excapty i@y drhenengagi ng
menber s, their?prod_uc.ti op cost _of the small-si zcaldtJ',iV%s_L can b redu%ed.
Therefore, t gge sized 7J1g can be detected relati y easily. The
positions of the works with respect to each small-sized jig

10 canbe controlled inunits as small as 100 umby appropriately

setting the robot and the personal computer.

Various other modifications will be apparent to and
canbereadilymadebythoseskilledintheartwithoutdeparting

15 from the scope and spirit of this invention. Accordingly,
it is not intended that the scope of the claims appended
hereto be limited to the description as set forth herein,

but rather that the claims be broadly construed.



20 production cost of the work handler can be reduced. (5) The work handl er
is suitable for small |ot processing and test processing. 25 (6) Constant
attendance byanoperator is not required for nounting works on and renovi ng
the works fromthe jig. (7) Since the works are positioned by detecting the
position of the snall-sized jig havingtshe works ther%ogct%%eghgoggsitional
rel ati onship between the snmall-sized jigs and the |arge-sized jig can be

| oose. (8) Since the position of the small-sized jigis - 14 - 8 COctober 2003
TA0O05 detected by light transmitted through the through-hole 3f9C%he
cylindrical body of the small-sized jig, the works can be painted while

bei ng nnuntgﬂu -sized jig. 5 (9) In the case where the types of
t he snalI-sizegp]%?ggﬁgﬁgk}ggé'by a bar-code reader, the positions of the

wor ks mounted on various types of small-sized jigs on one large-sized jig

can be detegted rel idMens RASIA YV collE-1 QS tions of the works with respect
to each small-sized ji%{lo can be controlTed’in units as small as 100 m by

appropriately sét 90 lt-fe zeshdticarke whdchepspaalraddtpurdr wovksi ews ot her
modi fi cati orgceiddag appaneablLo aMk capbgceeast | ¥a€ﬁd%@kt!%%§?lﬁf/k' I1ed

LSRRG T S AU e R
hereto be linited toathe-desedi pjign ws sehichor 4h pBELiNicy bWr rakher that
the clainms %%gyf¥§y£édxyﬁ$ggﬁ%'detachably mountable;
a robot for moving the large-sized jig to a laser

irradiation location;

a control device including a position detection device
for detecting the positioning mark of the small-sized jig,
the control device further feeding back a distance between
the detected position of the positioning mark and a preset
processing position, and adjusting the position of the
positioning mark, and

a laser irradiation device for irradiating the works
with laser light to remove the paint in a pattern at the
preset processing position,

wherein the detection, feedback and adjustment are
repeated until the positioning mark is at the preset

processing position, and

wherein the positioning mark of the small-sized jig
is a columnar body having a through-hole for allowihg light

to be transmitted therethrough.

2. A work handler according to claim 1, wherein the

position detection device includes a CCD camera.

3. A work handler according to claim 1 or 2, wherein the

large-sized Jjig 1is a quadrangular plate, and the



- 15 - 8 October 2003 TAOO5 WHAT IS CLAIMED IS : 1. A work handl er,
conprising : a small-sized jig to which a plurality of works are detachably
nount abl e, the surface of each work being painted and the small-sized jig
having a positioning mark; a large-sized jig to which a plurality of the
snmal | -sized jigs are detachably nountahle; a robot forg g iorﬂ%lt he Jsar ge-si zed
jig to alaser irradiation |location; a control device including a position
detection device for detecting the positioning mark of the small-sized jig,
the control device further feeding back a di stance between thé?¥&5ct ed
posi tion of duel Iposidddnj ings nark eanth & preretal 1pT eLRSHatG e tHiate and
adj usting t osition of th osd tioni mar Kk nd a laser irradiation
devi ce for i%%tgadllsﬂaclinagst eg(?/\%%]ktg O%/M]trﬁﬁ%géjrn I“}d&ﬁﬁrigd renove the paint in a
pattern at the preset processing position, wherein the detection, feedback
and adjustnent are repe I h £ Lani kK is a e preset
pr ocessi ngn%o'si tion, a‘ﬁd%&lﬁgr g@%ﬁllﬁg %g%%ﬁdghl%ﬁn%%? ?hegst(n% I3-’si zed jig
is a col umdrVIBARE ARG Bl tchraoisiias £oor aaltopwitdgalilghtrepladiag
transnitted dhenatbeoughe s i? WOETK handlesr 1a¢e6ardiDaqt il fAi¢mlq10herein the
position det ehctl on device includes a CCD canera., . _

the works mounted on all the small-sized jigs, which are

mounted on the large-sized jig, are processed.



3. A work handl er according to claim1 or 2, wherein the large-sized jigis
a quadrangul ar plate, and the - 16 - 8 Cctober 2003 TA0OO5 small-sized jigs
are each a generally quadrangul ar plate obtained as a result of injection
nmol ding. 4. A work handl er according to claiml1, 2 or 3, further conprising
a device for, automatically replacing it/he |arge-sized jj-gpMth arat her

| arge-sized jig after all the works nmounted on all the small-sized jigs,
which are nounted on the large-sized jig, are processed. - 17 - 8 Cctober
2003 TA005 ABSTRACT OF THE DI SCLOSURE A work handl er includes d%9fel | -sized
jig to which a plurality ofworksare detachably nount able, the small-sized 5
jig having a positioning mark; a |large-sized jig to which a plurality of

smal | -sized jigs are det acHa RAFuMFadiFE: DL K or noving the

| arge-sized jig to a laser irradiation |l|ocation; a control device including
a position detection device for detectjng the positioning mark of the

smal | -sized 10 jig, “t W&~ o]ﬂ?]?‘afe’ae’x}?‘%éléetglahﬁ?‘aﬁgéﬁﬁ@dbhjcfk & #hdtCince

bet ween t he slediegl £y posictrkern ref dd thec pasl E hom Higo D&J KhaRrehad. 1paseid

pr ocessg’ ng pasi H on, and ad%gsti nﬁ t he gpsi tjon of the., positioning mark, and
a | aser” i rradihtiPonEed BESH6F O HPAUPAET Ny tHI WIS Dk 1B 8P4 ght at t he
preset procesgplugalstyosift snallThezdét pods aye fdmadioacilantdoathtadtirent are

repeated untpLpbPeR05LLERRINQ TBEK! 81 8La G PO SSELaRE Q555%NY RS Li on.
location; a control device including a position detection
device for detecting the positioning mark of the small-sized
10 jig, thecontroldevice further feedingbackadistancebetween
the detected position of the positioning mark and a preset
processing position, and adjusting the position of the
positioning mark, and a laser irradiation device for
irradiatingtheworkswithlaserlight at thepresetprocessing
15 position. Thedetection, feedbackandadjustmentarerepeated

untilthepositioningmarkisatthepresetprocessingposition.



