- 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 correspondl ng

to the symbol s, chalzg’@(B Eseﬁﬁd”t‘f?élq%%reéﬁﬁ\?én’%? GnUPFy, h%rllf?el%r@ are
transp@ted ttx@ﬁsf}ﬁ)ﬂta&@’ wopkB8GRSSl B, | fiwakikamplai, ndwi thyh 1he theklew, ng two

t f 25 wo hand 1) t t abl d t 1
Lypes of 2 ik handigrsy (Do tupunt able systemand (2) carciel system (1)
on a turnt atdLeilcarsadrsttma andt ah)lrecosdiuimdrsp tdat lad@t @ﬁojde@%mrge

f ded t t b t
orwar ded 1 q, %?ser 88???&%9%0 qld gr%e%%t &’no%r?%%% k3 %hagcr %QS”D”” S

the works in DEr COPT &5 pon 0 one Jig; are
processed, Ehemg&ehamdﬂer 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.



removes the works fromthe jig. - 2 - 8 Cctober 2003 TAOO5 The turntable
system has the following advantages: (i) only a small nunber of jigs are
required; (ii) while works on one jig are processed, different works 5 can
be nounted on another jig; and (iii) the production cost of the work handl er
is relatively | ow. However, the work hagdler of the t%rQ;gple s¥ﬁ§ m has the

fol | owi ng di sadvantages. 10 (i) Wiile tfie jigs are f orwar é)&a,ero ile the

works are nounted on or renoved fromthe jigs, the jigs may be undesirably
| oosened fromthe turntable. In such a case, the laser |ight d&¥¥%& be
directed to a prescribed portion 15 of each work. (ii) Since the tinme period
all owed for nounting the works on the jig or renoving the works fromthe j
igis limted, the Twsultsimftatiese opstam onhiacanndathebe dhddloed don detail .

20 (iii) The,pesitians. of; FKS, Wit h ct - t.0. i nnot. be
controlled iedn, .uniétés%gs' s{%a)I Inﬁqa]}yfb%.n%ﬁ(Fgﬁ%eé%ojgﬁ%]%nrléng @?‘%ﬁe?g wth
respect to thHel) iy moatisecReels i@ baedpreceasedt idief fdreenti gorkse put on

the turgtabl@n b¥)mEAsdabh AldEndanes;byn@n 19RsT 2her 15%@@@9&3 Jdo¥e mounting
k v&)n ch can

and renoving the works. 30 (vi) The nur;rt)_er of wor ks e processed in
one proceduf%?iQPQiWﬁq%Khan ler is relatively low.

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.



- 3 - 8 Cctober 2003 TAOO5 (2) Carrier system A plurality of jigs,each
havi ng wor ks nmounted thereon, are set in a stacking case. The jigs are
transported to a |aser processing device one by one. After the works are 5
processed, the jigs are accommobdat ed back in the stacking case. An operator
supplies jigs having unprocessed works ,nounted theregn when ne ary and
pagﬁs thelmgrks whi ch have been procesSed near the staaﬁtﬁgegé?§%%lo The
carrier systemhas the followi ng advantages: (i) since the works are nounted
on the jigs separately fromthe transportati on operation, conS¥&®
attendance by an opey tqku;s not n%gded for nounting and renoving the works;
g

ii) arelatively hi Ssitioning fglprecision is realized; (iii) since the
y p g

wor ks can be pai nt edpliuralhia i Bgof ebehhgvimgnbesonuhhedtilgredie sane jig
can be use f ajptj n se r sing;. (1.V I e _nunber of
wor ks of a %%%tt %IOE %g%gggggng%ée@brgggsgggg gillnngt%r((aéns‘c)aprr% tpe%)gteodt?r e. 20
However, thedasay iRfoassdda avidtr ¢t |l ere - dRSaevanhegesrkE rreepl aci ng
the works and-deplac NGHNG i gl 8k cbiiBasCAS WA NY: i itne ¢ the jigis
moved by a rit%obot, tHe g ngsds Te o pelmia s ently sltroﬂrll')ge BRI 1k
nmechani cal pGEsi%i oA gPeHREC Al BPR WS F riclstvo Magri nge $ingir dae s stege weirks of t he
jig is lim tedinddd idhdhor aiter! Aleddd@amyr kindhaRMker the Wehdld Welikrhi gh; and
(iv) the systemi,s not suitabkf for ipall | ot, processi ng or test processing.
30 SUMMVARY Vﬁﬂ?ﬁﬁ@ﬂﬁ@ﬂQﬂﬁse 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-consuming; (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



A work handl er according to the present invention includes a snmall-sized jig
to which a plurality of works - 4 - 8 Qctober 2003 TAOO5 are detachably
nount abl e, the small-sized jig having a positioning mark; a large-sized jig
to which a plurality of small-sized jigs are detachably nountable; a robot
for noving the large-sized jig to a Lager irradiation lgatiqgn;, 02 control
device including a position detection device for detecting t the p05| tioning
mark of the small-sized jig, the control device further feeding back a

di stance between the detected position of the positioning nmar b a preset

processi ng pasd thon, gt djmgﬁthgl[ehe Ry 5'§nﬁa9ﬂ '([)E{]e V\orﬁ)g pﬁ%&gflgm ng mark,

and a laser 1rradiation device |rra|at|ng ser |ight at
the preset FRUFCESATHGY pessiki on. 1 amee ddizest ijog, tloeediatk samd vadjlistyrent are

repeated urysd Isn{ahq-p,qszetd 9NRI PRI et ScBEDE %&&&é@&@r%%ﬁ&g #Agsi tion. 15

In one enbodi nent of the inAvention, the positioning mark is a col umar body
havi ng a t hf&UgHchERe ¥argat $brfhd 19 Fert lpgepel xrathist t@ed acéderr ough. In

ggeD entmpdi mbo@ﬂ:rbhedé{JYQétiI%%u&iﬁﬁg &Oﬁbbhemonz@etd&%@féﬂl%\ﬁjﬁﬁéé @@ ncludes a

caner a e e iment of the inventio the Jarge-sized jigis a

quadr angul arde&eé“t@emé;g St RS SHAPTL R 28K 19 ; g?esm%]ajchsjaz%rﬂell%l e

quadr angul arccmtzaicel db:lvalceeﬂuﬁsharl’iéseding zﬁcﬂxf al dli@tcém@él B’éﬁvdieﬁg thlen one

enbodi ment (gett r%( e(g%l on rk hant}I . furth I udes a device for,
r

when all the wo ltolmona ﬁepor?&l O P8 cﬁaPE Sf5int ed on
t he | ar ge- sipzEded® ijng m@ltpxmesaad, aalgmrtrahlgcajﬂey pepl aoomgof hehlear ge- si zed

10 positioning mark, and a laser irradiation device for
irradiatingtheworkswithlaserlight at thepreset processing
position. Thedetection, feedbackandadjustmentarerepeated

untilthepositioningmarkisatthepresetprocessingposition.

15 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

20 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

25 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

30 jig are processed, automatically'replacinglthe large-sized

jig with another large-sized jig.

Thus, the invention described herein makes possible



jig with another large-sized jig. Thus, the invention described herein nmakes
possible - 5 - 8 Cctober 2003 TAOO5 the advantages of providing a work
handl er which allows a great nunmber of a variety of types of works to be
processed in one procedure at a sufficiently high precision wthout
requiring constant attendance by an operator, which algs I rks to be
replaced in a shorter period of tine, gnd whi ch can ge%SFggﬁ%é O?? reduced
cost. These and ot her advantages of the present invention wll becone
apparent to those skilled in the art upon reading 10 and under S£4%d&i ng t he

follow ng d j | IPLiF0 Lt R Le t .C { figures.
BRI EF DESCRﬁ'II%@‘IfI 8%@ 8‘5:11%1%‘ ESBEE\V\?KI&E?%H% %ﬁ{’e q?atsrp%l p éﬂﬁlclvcﬁg%qg%v%glaar ge-si zed
jig of a wsHeatandreeri af an verdmsivechcledrel v workletprssemocieseedti on, in

the state ofihavengracBluk-al htyaofusiBtl sl ZedhigH $3Jmunied v ikhggon; 20
Figure 2 is a plan view of a small-sjzed lb:é(g of 9{ hé work han&l er according
to the preséAYiiéld GRS PR triafHeddgRcGes by praRPeirekost whdchaedeosi zed j i g

shown g n FiggWoavsl worksh o maldpisiceed i @s sheirtgrmpertied; of gure 3B is a

Vet i on: &R FIYGTLATE £ JORERRACE Al GRS khandl or according 30
to the present invention. DESCRI PTI ON OF THE EMBODI MENTS
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



- 6 - 8 Cctober 2003 5 TAOO5 Hereinafter, the present invention will be

described by way of illustrative exanples with reference to the acconpanying
drawings. In this specification, the terns "small-sized" and "large-sized"
are used sinply for expressing the size relationship between the two

different types of jigs and are not Ln%ended to reprgﬁ%%&é%Q%

size. 10 Figure 4 is a schematic view of a work handl er

@5H§ical

i'n “an "exanpl e

according to the present invention. The work handler 100 includes a small
-sized j ig 10, onwhich a plurality of works 1 can be detachad®f%rount ed,
and a Iarge—sizedjiﬂyréﬂhafnﬁﬂph@@buéabhtwﬁheﬁﬂmdnwﬂZﬁﬂddéﬁ?ﬁﬁbﬁﬁnbe
-sized ji
nﬁ%ot?tr r

i ncl udes a raghmmpkiwimg td@nsipadi ng one of the large-sized jigs 20 in the
trol device 5 for
jig 10, a | aser
irradi ation device JIf bhipesporidept beer ther beewsi hymakl vwr ked 1 aowl t he

detachably 15 mounted. In Figure 4, a plurality of |arge
vertically stacked io% aligjt%sc ian%l‘f:%sgxgmp g \Xfl}rt% h%efr‘{)?re

stacking 20 case 7 to a |aser processing |ocation, a con
detecting and adjusting the position of the small-sized

smal | -stzed fid .o anha hiahtust0U of By PEBY A8h:S0 Ahd

| arge-sized jig 20 25 |ocated in the | aser processing

tion.

s 20 are

otgg |£@N t he

e control

device 6 i $LGHNERTUR PIHEILE itadiidifiesierde FHyees3 odnd idve andobot 4.
The det ecti greofndthel pasidddreOfrd SR Iarg,i %ﬁ@cﬂiicglllgilz%_perforned by a

position detection device 6 included in the control device 5. 30

10

15

20

25

30

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
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
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
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.

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



Figure 1 is a plan view of the large-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 TAOO5 nounted on each of the
plurality of small-sized jigs 10. Figure 2 is an enlarged plan view of one
snmal | -sized jig 10. Each small-sized_ jig_ 10 is made qf O%t%lbaé tiggmteri al 5
and formed by injection nmolding, and has a substantially ~quadrangul ar,
circular, or polygonal planar shape. As shown in Figure 2, the small-sized
jig 10 includes a quadrangular frame 12, first supporting menfé9>3, second
supporting omeriess drd,eseotd &f aHd ndnireali Jodf Ehallheifdddst; igepp@y.ting 10
menbers 13 and second supporting nenbers 14 extend perpendicular to each
other within the frame 12. Although not shown, engaging nenbers each
engageabl e wi t h one Rigrikre 2 iag enprroda e phahhel dw bt osel pRerltl-»g A&nber s 13,
on the secan PPGLL I or-the intersections.thereof.. .15 The
engagi ng ne ZHéa%raggln%?%jngﬁ%enéﬁég lrf%aggéfﬂsaergsgo r?p%%%‘g?’cdg}?&@%atlh t he
posi ti dns ofanche’ antpeying imeirsdrisn mivd diwmer ksintl dbars lse saibsaeged aldgul arly or
randont y. The,Lypd i cal ciPQQYa%l_dxﬁgmﬁél ?189§Hé g A@@ﬁto%sc“ bed
bel ow. The cylindrical body 11 slightly projetis froma planar top surface
20 of the sridl FigUF€d?] itgre16™Mand ~Fased 110 dfghrAbreéess awmdinaggulierough t he
smal | - fsi fed fitagnel Qd n @ vy @Ipﬁktﬁ@fgg%@?f}b@ﬂs?rlﬂ,h %efcfa)%dplsf%?%rox@'i&ﬁg;' OnL_ "
t hereo i.e.,.in adirection erpendjcular_to e page o i gure . Lig
enmitted froMEEHRFS flghta %l‘}r%%lgn‘é%% éoﬁi)y Lhd FPﬁn’%ﬁﬁ EYPPRESUGE t he 25
t hr ougho hol eldmbesrsisad t andet setohbie paspérOMe! ddiGosrml Irasi zed drigg 10 as
descri bed b%)leq.y\l:/jendicular 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



The plurality of works 1 are nmounted on the snall -sized jig 10 and are
provided to a painting stage in that state. 30 Wien 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 - si zed j ig 10 , a paint obliqugly sprayed can bhe. prevent - 8- 8
Cct ober 2003 TAOO5 from clogging the tﬁrough- hol e 15T23 EPr(fé:roe or %,O%gven after
the works on the small-sized jig 10 are painted, the position of the

smal | -sized jig 10 can be detected using the light transnittedA>ugh the

t hr ough- hol e£&m clheygiaikshke &mﬁ:oﬁghhﬁoi@?hb'.Siﬂﬁéid;cﬂ-cgfe]yole@re% tarf_ecrérgn_u_nt egoon
the large-si,zed jig 20 ..Figure 3Ais a, n_view.of the |arge-sized jig

in the stat et%%g?gék%oo%ﬁgﬁlﬁg@ P43 1bgi %ﬁrﬂaé&te£ EIPI%\H%SE_@%% Fi gure
3A, the | ar get sileednjaild -20 zedc judes 0acqnaok adwgpe @red fusimyy Zhe Mgt ded
Crosspi eces and .Sec Lec _a _stepped . portion 24 praovide

al ong three té"l% es o‘%sceetcﬁe%q}rfogﬁls%f% %zlﬁ%i’%ggleﬁpﬁgsa%. T%?e wﬁr?(ﬁﬁb Sspi eces 22
and theé secoid sgeddspilgees 28 bRt therpeadinteatioon tthedelrget-herzedn a

| attice 15 tﬁt efgn and thus define the openings 25. The stepped portion 24

is at a slightly higher level than a surface of the first crosspi eces 22 and
the second crosspieces 23, so that the snmall-sized jigs 10 are fit into the

| arge-sized jig 20 rSufidecBANtbYa qASIH Wi e W6 £0PRAI NS 25: A& PYQyiaged in the
20 nunber of, for exa ‘!ve, 160to 5, and r,(l3 each provided for receiving one
smal | - si zed 31 5746 a‘F% Pergeoss ﬁjgzefgj Pt 6F Mk rAF SOWE y strong
mat erilal sudhaBighoeeanphe, lavgevanized Bt iatladpkas Guadraneiilak.
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



25 The small-sized jigs 10 and the large-sized jig 20 are sized so that when
the plurality of small-sized jigs 10 are nounted on the large-sized jig 20,
there is a gap between adjacent small-sized jigs 10, and al so between an

i nner side face of the frame 21 and an outer side face of 30 the snall-sized
jig 10. Thus, even when the size of they small-sized jj IS nged to
sone extent, the small-sized jigs 10 c%n still be nnungggigﬁriﬁ§%ﬁarge si zed
jig 20 with no inconveniences. Accordingly, the work handler 100 can - 9 - 8
Qct ober 2003 TA005 be used for various types of works 1. The | dA§é=sized jig
can be formik afsed ticansparientis tplpsd icf mRlddd al. 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 snall-sized jigs 10 are nounted on
the |l arge-sized jigT2@ lemgetbicadghi gl beoformet dD altaialns@'amu ig 10 is

posi tioned iy ddia I RIPECLLYE,PRALND £12P: o BN LL0, EL QIR L e robot 4,

the control “device I nc I'ng the position ectlng eteg lgﬁeg and t he
| aser 15 irrladthicopadeyix wigdegaviabeeknovin shepesest asnaerypiidd gdgsbel ow.

Her ei naf t er 7 A QPefAldAr1f. the work handler 100 wll be described. The
structures of the robot 4, the control 20 device 5, the position detection
device 6, and the laser irradiation device 3 are exenplary and do not limt

the present inventitenthdktate wlie reRSiats1 IDYDNESA 3 1BeUWELTE iodhtwar ks 1 on
on the large-sized jig 20, the through-hole 15 of each
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 exempllfled

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.



25 a small-sized jig 10. A surface of the works 1 can be painted in this
state. Then, the operator nounts a plurality of (for exanple, 16 to 25; 16
in Figure 4) small-sized jigs 10 on the large-sized 30 jig 20. Each
smal | -sized jig 10 has a plurality of works 1 nounted thereon. A plurality

of large-sized jigs 20, each having suygh _a pluralitygo |l -sized jigs 10,
are stgcked inJ tge st acki ng case 7. -bl(lbo - 8 CQctober 82%6%@&60?03% of the

| arge-sized jigs 20 in the stacking case 7 is transported to the |aser
irradiation location below the laser irradiation device 3 by th€®%%obot 4.

Al t hough not 5 shown, the robot 4 has two arns and grabs the frane 21 of the

| arge-sized jig 20 wth the t arnms .to trans t. the large-sized jig 20 to
the laser irradiati \(gﬂrlllei 8tga1%ek|1%r;%%ﬁgr? FHE S ads? > ﬁ% ad g]{’l?(ﬁ{:ar%cﬂ'fq Sr?,se]t he
position of 7 I tthertspaugd hal ehkS lefserhe repldiiadiionall ceady ohl befl ceach 011; t he
smal | -si zed Jy [ - It ti evi,c one by
one. The posdlﬂte?%ﬁlé gt%%%?%ﬁﬂdg%? ?}aévlrl%% ﬁﬂ&hg%%%m@tﬁxﬁ%%&% ects the

| i ght &mitt&nawnt idg irghot 4obpeetBoamans ramd araks the dummet B4 ©ofr ough- hol e

15 of the 15 Hyhihdd Galzdeod¥glaoofionec il thse s lesivaeth dd+1QnAn | mage
t aken by thgaCCD canera is sent to and stored in a personal conputer (not

shown) connd@&E 139k Idshtdbhite ddif deser threaserddra losasdear finds the

position of the 20 snmall-sized jig 10 based on the image fromthe CCD canera

by cal cul ation and thus, determ nes the di stance between the  current position
of the small-sized jtli“g%*fﬁ e W@é@tl&%@%@ﬁa%o‘é}?? iRAF HtE thieth t he
posi tildni ng ther khiiough-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



the cylindrical body 11 having the through-hole 15) of the 25 snmall-sized jig
10 shoul d be | ocated. 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-.adjustnment of .t 30 _position is
repeateduntil the cylindrical body 11 ﬂ% preci sely |§C§%§8%§F ?ﬁé3preset
processi ng position. Wien the cylindrical body 11 of the snmall-sized jig - 11
- 8 Cctober 2003 TAOO5 .10 is precisely located at the preset Ip08&essi ng
position, titeikaseeciseddi bbédredern eeSppesdO g daremPreeassiong of the
wor ks 1; i'%ﬁ ifr%g;agg§c£gﬁfsurf ce of _the %orks 1 on the small-sized jig
10 with |aserd i gttt THIS e Fhitt %R PRE TSI FalE st PRECRESHEI i s

et ched away dafn thepwesksi Bedi . pat t ernadibates pdndingy fard ke dési wedksynbol s,

characters Lr . L. .al - : one,of the small-sized jig
10 10 are pﬂgggégﬁhgaé % ?g%%?]i%§g%gggPﬁ%; gﬁ%égngeghfﬁg ° £5at the
posi ti én of arhéhpexerkaeg lofsthedvgikp W0isssiat ewdy dnd adewstretedAf ter al |

the works 1 Qn @y 8 R dndikedd g d%@i}%d”%??%%%ggpchg?ab%ggg'SiZed g

20 are procéssed in this manner,” the |arge-sized is automatically
repl aced VMQHéféﬁbﬂWRﬁkQ-arge-sized jig 20 in the stacking case 7 by an
automati c repl acenment device (not shown) connected to the control device 6.
20 Each small-sized_jig 10 one posjitioning mark in
Ajft%r al?atshe woxﬁ){s 1l on onegof the small-sized jig
10 10 are processed, the 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,



this exanple, but can have a plurality of positioning marks. The positioning
mark is the cylindrical body 11 having the through-hole 15 in this exanple,
but a slit, for exanple, 25 can be used instead of the through-hole 15. The
positioning mark can have any appropriate shape. Instead of the cylindrical
bodyl |, abodyof adifferent columar or any other appr %Drd'&to% rs%%d can be
used. 30 The large-sized jig 20 has a quadrangul ar shape in Fhi‘s exanpl e,
but can have any ot her appropriate shape as long as the large-sized jig 20
has a frame having a stepped portion along at |east two adj acéf903 des. In
this case, -tH smdflCcdinheri RODIAMAGD arthergeBldlosiz e Hd @svol G idfess .ar r anged
along the two sides. Figure 3B is a partial plan view of a large-sized jig
30 in anot her exanple according to the present invention. 5 The | arge-sized
jig 30 includes a stiEgpeet 3& tison Bdronalipkin creosspi @f\é&rﬁ;&-@i&eﬁe?otng_
Crosspi eces 3 I i ' t ather .i.n_a lattice,
in adgi tion jﬁo?g g\l?hlghgﬁégggg%gg%%ﬁgnggé%ﬁ%ﬁ # hi%;hecggg,gg% S4Y HeiNed by the
st eppec® por tThmlazaangiehd kieppddpordasa Sermed peeasoddid ord itGthy

i ntersect i NG RYP QNS HB 2t hgy chggéﬁgﬁcgﬁ B Gheaahrd YR8 Jhan the

external size of the small-sized ji is structure, the works 1 can
be nounted AFHRRRERHALITREAGH Ptiehdte sedditity cehad 1t R isty Gt ure shown
in Figure l.thbsthppearksrdisas dae munhed ofsthe & hesized by 3% 10 by the
robot 4, a”%éégﬁg pééﬁféégqJH&%EégthBeSL%gtggn34andareasdefined
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.



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 robot 4 to the laser irradiation |location in
the state of being nounted on the large-sized jig 20. The work handl er

according to the present invention provides the follogi%%tc%§ eg%% ts. (1)

Repl acenent of works can be done sinply by replacing 'the Small “si Zed jigs to
be nounted on the large-sized jig, and thus in a shorter period of tinme than
by the conventional 30 techniques. In the case where the positild®05f the
positioning. mark and the pattern of each type of small-sized jigs are

stored in the persongl ter, the tine period.required faqr replacing the
smal | -si zed jigs can e%ﬁﬁﬁﬁﬁﬁﬁd%ﬁﬁﬁa%ﬁﬁﬂﬂfhtﬁ%s}Z%ggﬁ 658212063 2FR005 (2)
The freedomjdfgsdési gnerensdd, sindetloére hersnalbrsézedf fiypsesi st waskeased, and
therefore a variet f S . of r n_be processed in onge.procedure with
an increaseéx$£§% %r%Fe%%ggi%ﬁoﬁﬂg(éfoﬁééFEﬁuW#%ﬂﬂ%ﬁ %ﬁCW%W¥§F&§He§e
processed i fomreqrsscadure. 10 (4) Since the robot transports the

| arge-sized jig, the small-sized jigs are not required to be sufficiently
strong to wi thstand nmechani cal positioning. Therefore, the small-sized jigs
can be |ightweight, Wi ehIrapEoverbemet works can be processed in one

posi ti oni ngperded@f orl aser processing. Suchsnal | -sized 15 j igs can be
produced by injection nolding and thus at reduced cost as conpared to the
conventional jigs. Since an identical nold can be used for producing a
pluraliayof types of(49mlinced Zled 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



j1gs except for the engagi ng nenbers, the production cost of the small-sized
j1gs can be reduced. Therefore, the 20 production cost of the work handl er
can be reduced. (5) The work handler is suitable for small |ot processing
and test processing. 25 (6) Constant attendance byanoperator is not required
for mounting works on and renoving the]%p[ks_fron1the8jb%toﬁé&:§% ge_the _
wor ks are positioned by detecting the "position of the smallT-Sized jig having
the works thereon, 30 the positional relationship between the snall-sized
jigs and the large-sized jig can be |loose. (8) Since the positi*®%5%f the
smal | - si zed ddt@dted b4 1igBtOctraheni 2063 TAROh datectraduynh HAakt Jr ansmitt ed
t hrough t he hro§ﬂh-§pLe qu éhe gylindriiﬁl hody, of the small-sized jig, the
wor ks can SYACEE TR e PBRY ngt ot E8g 1dn SERESS I - SRS PR C3 (9) In
the case whéree gehimtieesidfe thee reymaldwrieredn jthgs sal=d Ir-eddiday ja dhar - code
reader, the positions of the works nounted on various types of small-sized
jigs on one large-sized jig can be detected relatively easily. The

positians of the wordey wirt bneespestuiarcack sPpLh-sf 28w sh@131Q 53R 4be
controlled in units as syall as 100 m by appropriately  setting the robot and

t he per sonald *&5haters® Yois PGEHEP o iR i GRE WORH tBengpRar &RE to and

canbe readi Wworkadedintidiose skiribad tybde &f tsnthautz«lepardd rRg baef rom the
scope and sgjrit of.tQis.inventi A%cor i it _is not intended that the

n. di.ngly, _.it
scope of th %ﬁ%ﬁ?ﬁ%%%pé%ﬂ%dca%eggtge SCFFﬁiggéaF&Wﬁ%¥(ﬁﬁﬁﬁ%%ﬂig'eas set
forth herei posiitorrsablierhe hatrkisheitchatewpdie hooadty sneistratetkd 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.



- 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 nountahlse;. a robot foly pRVYIR tg%olarge si zed
jig to a laser irradiation |location; a control deV|ce |ncIu I'ng a position
detection device for detecting the positioning mark of the snall-5|zed jig,
the control device further feeding back a distance between thé?8&Pect ed
position of.the positioning mark and a preset processing position, and

adj usting tQﬁﬂﬁp §'dﬂk Eﬁl¥% positioning mark, and a laser irradiation
devi ce for |rrad|at|ng e works wth | aser Ilght to renove the paint in a

pattern at the preset processing position, wherein the detection, feedback

and adj ustngnt are fHRe Wi fi.oning mark is at the preset
processi ng position, and f%ergﬁi fﬁ%ﬁb05|tlonlng mark of the small-sized jig

is a columar body Slilngizachidggrchahdchop allbwalagyl efhworks bee
transmtted dé%%rc@iémg,ugmouataﬁwor ke thand],eeagcydi egcho WAk "gé ngherein the
n

position detectlon deV|ce includes, a CCD canera. 3. A work handl er "accordi ng

to claimil &iRtsthapd kb ?h%“a]i]ar%]ez%dr 248 PRYIPE a RpEdegmcamagkat e, and

t he a large-sized Jjig to which a plurality of the
small-sized jigs are 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



- 16 - 8 October 2003 TAOO5 small-sized jigs are each a generally

quadrangul ar plate obtained as a result of injection nolding. 4. A work
handl er according to claiml1, 2 or 3, further conprising a device for,
automatically replacing the large-sized jig with another |large-sized jig
after all the works nounted on all the small-sized jig i r nount ed
on the large-sized jig, are processed. e'L-G 17 - 8 Cct obgr %f(%%%@g%ABSTRACT
OF THE DI SCLOSURE A work handl er includes a small-sized jig to which a
plurality ofworksare detachably mount able, the small-sized 5 jT%%aving a
posi ti oni ng svear K - i 2esd gietbas zeck jdagrt @ Whingtrald vplquis@lhanyguafars paldcesi zed ji gs
are detachab : e; _.a, . rqbot. faor. npving the large-sized jig to a |aser
irradiation éqto%%%é & c%en%%lo Odfev]irlc:jeer<r:ﬁ:nlc rﬁ(ﬁ'}oﬁéilélgposi tion detection

device for detecting the positioning mark of the small-sized 10 jig, the
control devige furtherAf@ggknﬂagaqgrad®c%E%H%§ QQ} 'mtﬁe geE%C%ed position
of the positioning mark and a preset processi'ng position,  and adjusting the
posi tion of fWHehedo G higicher Idevame £ dras autiomeddicatlilon néeliacd nigor

i rradiating e 1 SiZlely 5@%%1&1‘1 ottt mﬁrBEe§§EeBrff$S§ﬂﬂ§c 13position.
The detection, feedback and adjustnment are repéated untiT the positioning
mark is at tHE pRISE IFBHESIWY Fdsitticosmall-sized jigs, which are

mounted on the large-sized jig, are processed.





