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BACKGROUND OF THE INVENTION 

1. FIELD OF.THE INVENTION: 
The present invention relates to a work handler for 

s transporting works such as, ·for example .. sw1.tch1ng buttons, 

panels. and. bezels used in, for exainpl.e. a.utornobile­

mountabl.e audio systems tµid air conditioners, to_a. laser 

processing apparatus. Specifically .. the present invention . . . 
relates to a work handler for transporting works mounted 

10 on a jig to a laser processing location and prodessing a 

painted surface of the works with laser. 

2. DESCRIPTION OF THE RELATED ARTs 

Works such as , for _example.. sw1 tehi.ng buttons, 

15 panels, ana bezels of automobile~mountable audio systems 

and air cond.itionex:s often bear symbols, chara.cters and.the 

11.ke. General.ly, the works are prov1.ded with the symbols, 

characters and the like as fol.lows . First, a surf ace of each 

work is painted and then irradiated w~th 1aser light to 

20 remove the paint in a pattern oorrespond1.ng to the SYIQbols. 

characters and the like. 

Conventionally. the works are transported to the 

laser processing location mai.nly by the foll.owing two types 

25 of work h~ndlers: (1) turntable system and (2) carrier 

system. 

(1) Turntable system 
A plurality 0£ jigs on which works are mountable are 

30 fixed on a turntable, and the turntable is turned so that 

the jigs a.re forwarded to the laser processing location one 

by one. An operator mounts the works in a number 

corresponding to one j.ig; and after the works are processed, 

1 
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the operator removes the works from the jig. 

The turntable system has the following 
advantages: (1) only a small number of j~gs a.re required: 

s (ii) while works on one j1.g are processed, different works 
can be mounted on another jig: and (iii) the produot1.on cost 
of the work handler is relatively low. 

However, the work handler of the turntable system 
10 has the foliow1ng disadvantages. 

(i) While the jigs a.re forwarded, or while the works 
are mounted on or removed from the jigs, the jigs may be 
undesirabJ.y loosened from the turntable. In such a case, 

15 the laser light ca~not be directed to a presoribed port~on 
of each work. 

(.11) Since the time period allowed for mounting the 
works on the jig or removi:ng the works from the jig is limited, 

20 the results of these operat.:l.ons cannot be .ohecke<l 1.n detail. 

(iii) The pos1 t.1ons of the works w1 tb, respect to the 
jig cannot be controlled i.?i units as sma11 as 100 f.UR· 

25 (iv) The pos1.tion1ng of jigs with respect to the 
turntable needs to be <lone each t:i.me the jigs are put on 
the turntable. 

(v) Constant attenda.noe by an operator 1s needed for 
30 mounting and removing the works. 

(v1) The number of works whi.ch can be processed in. 
"'PIA 'Pt. ............. '°'A•1 ..... _ .C - , .; -.:r .&.- ..:I 
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(2) Carrier system 

A p1urality of jigs. each having works moµnted 

thereon, are set in ~ stacking case. The ::I igs are 

5 transported to a laser processing device one by one. After 

the works are processed,. the jigs .are acdommodated back in 

the stacking case. An operator suppl1.es jigs having . 

unprodessed works mounted thereon when necessary and paaks 

the works which have been processed near the litacking case. 

10 

The carrier system has the f o11ow1ng 

advantages: (i) since the works are mounted on the jigs 

sep!U'ately from the transportation operation. constant 

attendance by an operator is not needed for mounting and 
15 removing the works: (i:l) a. relatively high positioning· 

precisi.o~ .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 larg~ 

number of works of a plurality of types can be prodessed 
20 1n the same procedure. 

However, the carrier system has the fallowing 

disadvantages: (i) replacing the works and replacing the 

jigs are time-consuming; (ii) since the jig is moved by a 

25 robot, the jig needs.to be sufficiently strong to withstand 

meahan1cal positioning. and al.so the freedom of design in 

the size of the jig is limited: (iii) the cost for the work 

handier is relatively high: and (iv) the system is not 

suitable for small lot processing or test processing. 

30 

·SUMMARY OF THE INVENTION 

. . 
A work handler according to the prese·nt invention· 
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includes a small-sized jig to Which a plural:l.ty of works 
are detaohab1y mountable, the small-sized jig having a 
positioning mark; a large-sized jig to which a plurality. 
of small-sized jigs are detachably mountable: a robot for 

5 moving the l.arge-sized jig to a l.ase:r: irradiation l.ocati.on: 
a control. device including a position detection device for 

· detecting-the positioning mark of the sma11-a:Lzed jig, the 
aon trol dev:ioe further f eedi.ng back a distance between the 
detected position of the positioning mark and a preset 

10 processing position, and adju~t1ng the position of the 
positioning xnark, and a laser .1.rr21.diat1.on device for 
irradiating the works with laser lig~t at the preset 
processing poa1t1on. The detection, feedback and 
adjustment are repeated until. the positioning mark is at 

15 the preset processing position. 

20 

In one embodiment of the invention, the positioning 
mark is a columnar body havin~ a through-hole for allowing 
light.to be transmitted the~etbraugh. 

In one embodiment of the invention.. the position 
detection device includes a CCO camera. 

In one embodiment of the invention .. the large-sized 
25 jig is a quadrangular plate, and the sma11-s1zed j~gs are 

each a generall.y quadrangular plate obtained as a result 
of injection molding. 

In one embodilnent of the invention, the work handler 
30 further includes a device for, w~en al.l. the works mounted 

on all the small-sized jigs which are mounted on the 
l.arge-sized jig are processed, automatically replacing the 
large-sized j1g with another large-sized jig. 
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Thus, the :Lnvention described bere1n makes possibl.e - . 
the advantages of pro~iding a work hand1er which all.ows a 

great number of a variety of types of works to be processed 

5 in one procedure at a sufficiently high precision without 

requiring constant attehdance by an operator. which al.so 

allows works to be reP,1aced in a shorter per~od 0£ time~ 

and which can be produced at reduced cost. 

10 These and other advantages of the present invention 

15 

w1.J.l become apparent to those skilled in the art upon reading 
and understanding the fellowing detail.ed description with 
reference to the accompanying figures. 

BRIEF·DBSCR~PTION OF THE DRAWINGS 

Figure 1 is a pl.an view of a large-sized jig of a 
work handler in an ·example accord.1.ng to the present .invention, 

in the state of having a plurality of small.-sized jiss 
20 mounted thereon: 

Figure 2 is a pl.an view of a sma11-s1zed jig of the 

work hand1er ·occord~ng to the present .invention; 

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

30 

in Figure 1. with no sma.11~sized jigs being mounted: 

Figure 38 is a partial plan vi.aw of a large·-sized 

jig in another examp1e of the present invention; and 

Figure 4 is a schematic view of the work handier 

according to the present invention. 
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DESCRIPTION OF THE EMBODIMENTS 

Hereinafter, the present 1nvention ~ill be 
described by way of illustrative examples with referenc~ 

5 to the accompanying drawings. 

In this spec1f1eation, the terms· usma1l-sized" and 
"large-sized• are used simply· for expressing the size· 
relationship between the two different types of jigs and 

10 are not intended to represent any practical size. 

Figure 4 1s a schematic view of a work handler 100 
in an example according to the present invention. The work 
handler 100 includes a small-sized jig 10, on which a 

15 plura.l1ty of works 1 can be detaahab1y mounted, and a 
large-sized j1.g 20 on which a. plurality of sma11-s:1zed jigs 
10 can be detachably mounted. In Figure 4, a plurality of 
large-sized jigs 20 are vertically stacked in a st~cking 
case 7. 

20 

The work handler 100 further includes a robot 4 for 
transporting one of the l.arge-sized j.1.gs 20 in the stacking 
case 7 to a laser proce~sing iocation 1 e controi device 5 
for detecting and adjusting the position of the sma11-s:l.zed 

25 jig lO, a laser irradiation device 3 for performing 1aser 
processing of works· 1 on the small-sized jig 10, and a light 
source B provided so as to be below the l.arge-sized jig 20 
1ocated in the laser processing location. The controi 
device 6 is connected to the laser irradiation device land 

30 the robot 4. The detection of the position of the 
sma11-sized ·jig 10 is performed by a position detection 
device 6 included in the control device 5. 
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Figure 1 is a plan view of the large-sized jig 20. 

In Figure 1. a plurality of small-siged jigs 10 are mounted 

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

mounted on each of the p1urality of small-sized jigs 10. 

Figure 2 is an enlarged plan view of one small-sized 
j1.g 10- · Bach small-sized jig 10 is ma.de of a plastic material 

and formed by injection molding. and has a substantially 
quadr~ngular, circul.ar, or polygonal planar shape. As 

10 shown in Figure 2. the small-sized jig 10 1.ncludes a· 

quadrangular frame 12, f 1ret suppo~tin~ members 13 ~ second 

supporting members 14, and a cylindrical body 11. The first 
supporting members 13 and second ~upporting members 14 
extend perpendicular to each other within the frame 12. 

15 Although not shown, engagj.ng members ea.oh enga.geable with 
one work 1 are provided on the first supporting members 13, 

on the second supporting members 14 or the intersections 
thereof. The engaging members can be projections or 
recesses. In accordance with the positions of the engaging 

20 members .. the works 1 can be arranged regularly or randomly. 
The cylindrical ·body 11 is used as a pos1tion1ng mark 

des·cr1bed below. The cylindrical body 11 slightly projects 
from a planar top surface of the smalJ.-sized j1.g 10 and has 
a through-hole 15 running through the sm~ll-sized jig 10 

25 in a directi.on perpendicular to the planar direction thereof 
(i.e., in a direction perpendicular to the page of Figure 
2). L:l.ght emitted from the light aourc::e 8 (Figure 4) and 
transmitted through the through-hole 15 is used to detect 

the position of the small-sized jig 10 as described below. 
30 

The plurality of works 1 are mounted on the. 
small- sized jig 10 and are provided to a pa1nt:l.ng stage in 

that state. When the works 1 are painted the small-sized 
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jig 10 is also inevitably painted. Since the oy1ind.rical 

body 11 slightly projects with respect to the planar top 
surface of the small-sized jig lO, a paint obliquely sprayed 

can be prevented from clogging the through-hole 15. 

s Therefore, e~en after the works on the small~sized jig lo 
are painted, the position of the small-sized jig 10 can be 

detected us~ng the light transmitted through the 
through-hole 15. The works 1 and the smal1 .. sized jig 10 are 

then mounted on the large-sized jig 20. 

10 

Figure 3A is a plan view of the large-sized jig 20 

in the state where no smal1 .. sized jig lo is mounted. As shown 

in Figure 3A .. the large-sized jig 20 includes a quadrangul.a.r 

frame 21, first crosspieces 22 and second crosspieces 23 .. 

15 a e;itepped portion 24 provided a1ong three sides of the frame 
21, and openings 25. The first crosspieces 22 and the second 
crosspieces 23 extend perpendicular to each other in a 

latt1ce pattern and thus define the open.1.ngs 25. The stepped 

port.ion 24 1.a at a slightly higher level than a surface of 
20 the first orosspiecses 22 and the second crosspieces 23. so 

tbat the small~s1zed jigs 10 are fit into.the large-sized 
j.1.g 20 suff1c1ently easily. The openings 25 are provided 

in the number of, for example, 16 to 2 5, and are each provided 
for receiving one small-sized j1g 10. The l.arge-sized jig 

25 20 ~B formed of a relatively strong mater.tai such as. for 
example, a wood, a metal or a plastic material. 

The smal.l-s1zed jigs 10 and the large ... sized jig· 20 
are sized so that when the plurality of smal1-sized jigs 

30 10 are mounted on the large-sized jig 20, there 1.s a gap 
between adjacent small-sized j.1.gs 10, and al.so between an 

inner side face of the frame al and an outer side face of 
the small-sized jig 10. Thus .. even when the size .of the 
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sma1l.-sized j:l.gs 10 is changed to some extent. the 

small.-size~ ji.gs 10 can stil.l be mounted on the large-sized 

jig 20 with no inconveniences. Accordingly, the work 

handler 100 can be used for various types of works 1 .. 

The l.arge-siEed jig can be formed of a transparent 

plastic material and has a flat surfac·e with no crosspieces. 

In this .case .. a wider variety of shapea of small.-s"i.zed jigs 
lo.are mountable. 

In the. state Where t~e smal.1-sized jigs 10 are 
mounted on the large~sized jig 20, the through-hole 15 of 

each small-sized jig 10 is positioned in the respective 
opening 25. 

Returning to Figure 4, the robot 4. the control 

device 5 1ncl.ud1ng the position detecting detection 6, and 

the laser 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 device s. the position detection device '· and the 
1aser irracil.ation device 3 are exemp1ary and do not 1imit 

25 the present invention. 

30 

First, an operator mounts a pl.ural.1 ty of works 1 on 
a small.-sized j1.g 10. A surface of the works l can be pa.:lnted 
in thii; state. 

Then1 the operator mounts a pl.ura1ity of (for 

example. 16 to 25: 16 in Figure 4) small-sized jigs 10 ~n 

the. large-sized jig 20. Each· smal.l.-sized jig 10 has a 
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pluraJ.ity of works 1 mounted thereon. A plurality of 

· J.arge-sized jigs 20, ea.ch having such a plurality of 

small-sized jigs 10, are stacked in the stacking case 7. 

one of the large-sized j:i,gs 20 in the stacking case 

·7 is transported to the laser irradiation location below· 

the laser irradiat~on device 3 by the robot 4. Al though not 

shown. the robot 4 bas two arms and grabs the frame Zl of 

the 1ar~e~sized jig 20 with the two arms to transport the 

io large-sized jig 20 to the laser irradiation location. 

In the laser :irradiation location, the position of 

the through-hole 15 of the c~l1ndr1cal. body ll of each of 

the smal1-sized jigs 10 is detected by the position detection 

15 device 6 one by one. The posi.t.1.on deteet:ton device includes 

a CCD cam.era, which detects the light emitted by the light 

source 8 a~d transm:ltted through the through.-ho1e 15 of the 

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

20 An image taken by the CCD camera 1.s sent to and stored 

in a. personal computer (not shown) connected to the contro1 

device 6. The personal computer finds the position of the 

smal1-s1zed jig 10 baaed on the image from the CCD camera 

by caJ.culation and thus determines the di.stance be.tween the 

25 current position of· the small-sized jig 10 and a preset 

processing position at whioh the positioning mark (i.e., 

the cylindrical body 11 haV'ing the through-hole 15) of the 

small-sized jig ·10 should be located. The distance is fed 

back to the robot 4, so that ~he robot 4 can adj~st the 

30 posit.ion of the small-siz~d j1g 10 to be at the preset 

processing position. The procedure including the detection 

of the position. feedback of the distance, and adjustment 

of the position is repeated until the cylindrical body 11 
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is precisely located at the preset processing position. 

When the cylindrical body 11 of the smal1-sized jig 
10 is prec1.se1y· 1oaated at the preset processing position, 

5 the laser irradiation device 3 performs 1aser processing 
of the works 1: i.e., irradiates the surface of the works 
1 on the small-a1zed jig 10 with laser light. Thus, the paint 
on the surf ace of the works 1 is etched away in a presc::r:Lbed 
pattern corresponding to the desired symbols, characters 

10 and/or marks. 

After ell the works 1 on one of the sma11-s1zed j1.g 
10 are processed, .the robot 4 mo'Ves the large-sized jig 20 
so that the position of the next small-sized jig 10 is 

15 detected and adjusted. 

After a11 the works l on all the small-sized jigs 
lo mounted on the large-sized jig 20 are processed ~n this 
manner, the large-sized jig 20 is automatically replaced 

20 with another·large-sized jig 20 in the stacking case 7 by 
an automatic replacement device (not shown) connected to 
the control device 6. 

Each smal.l.-s.ized jig 10 has one pos1t1on1.ng mark 1.n 
25 this example, but can have a plural.ity of posi.t1on1.ng marks. 

The posi t1.on1.ng mark is the cylindrical. body 11 having the 
through-hole 15 in this exlllllple, but a slit, far example, 
can be used instead of the through-hole 15. The positioning 
mark can have any appr~pr1ate shape. Instead of the 

30 cylindrical body 11 .. a body ~f a different columnar or any 
other appropriate shaped can be used. 

The larg~-sized ji:g ao has a quadrangular shape in 
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this example, but ca~ have any-other appropriate shape as 
long as the l.arge-sized ji.g 20 haa a frame having a stepped 
portion al.ong at least two adjacent aides. In this case, 
~he_small-size jigs ~o are arranged along the two sides . 

Figure 3B is a partial pl.an view of a large-sized 
jig 30 in another exampl.e according to the present inventi.on. 

The large-sized jig 30 includes a stepped port.ion 34 on fi.rst 
crosspieces 3.2 and seaond oroaapieces 33 which are provided 

10 perpendicular to each other in a lattice, 1n addition to 
the stepped porti.ons 24. In this case, areas.def.:Lned by the 
stepped portion 24 and the stepped portion 34 and areas 
def1.ned by intersecting portions of the stepped portion 34 

are each larger than the external size of the small-sized 
15 jig l.O. In this structure, the works 1 can be mounted on 

the small-sized jig 10 more easily than in the structure 
shown .:l.n Figure 1. 

'l'he works 1 can be mounted on the small-sized jigs 
. 20 10 by the robot 4, and the smal.}.-s!zed jigs 10 can also be 

mounted on the l.arge~sized jigs 20 by the. robot 4. 

According to the present 1nvent.:Lon. the smal.1-sized . . . 
jigs 10 hav1.ng the works 1 mounted thereon are transported 

25 by the robot 4 to the "J.aser irr~diation 1ooation in the state 
of be.tng mounted on the large .. sized jig 20. The work handler 

according to the present invention provides the f o1low1ng 
effects. 

30 ( 1) Replacement of works can be done siJnply by 

replacing the small-sized jigs to be mounted on the 
large-sized jig, and thus in a shorter period of time than 
by the conventionai teohni.ques. · In the case where the 
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position of the positioning mark and the pattern of each 
type of sme.11-Bized jigs are stored in the personal. computer, 
the time period regui.red for replacing the srnall-sized jigs 
can be further shortened. 

( 2 ) The freed.om of design in the size of the 
small-size~ jigs is increased, and therefore a var~ety of 

·types of works ·can be processed in one procedure with an 
increased level of prec~sion. 

( 3) A great number of works can be processed in one 
procedure. 

( 4) Since the robot transports the large-sized jig_, 
15 ·the small-sized jigs are not required to be suffic1ently 

strong to withstand mechanical positioning. Therefore, the 
small-sized jigs can be lightweight, Which irnProves the 
positioning precision for laser processing~ such srnall­
si~ed jigs can be produced by 1nject1on molding and thus 

20 at reduced cost as compared to the aonventi.onal ji.gs. Since 
an identical mold can be used for producing a plurality of 
types of small-sized jige except for the engaging members~ 
the P1'.'oduct:Lon ~ost of the sma11-s:l.zed jigs can be reduced. 
Therefore, the production cost of the work handler can be 

25 reduced. 

30 

(5) The work handler is suitable for small lot 
processing and test procese~ng. 

( 6) Constant attendarice by an ope~a.tor ~s not 
requj,red for mounting wc.r~s on and remov.ing the works from 
the jig. 



5 

10 

- 14 - TA005 

( 7 ) Since the works are pos1 t1oned by detecting the 
position of the small-sized jig having the works thereon, 

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 

detected by light transmitted through the through-hole of 

the cylindrical body of the small-sized jig, the works can 

be painted while being mounted on the small-sized jig. 

( 9) In the ca.se where the types of the small-sized 
jigs are read by a bar-code reader, the positions of the 

works mounted on various types of small-sized jigs on one 
large~sized jig can be detected relatively easily. The 

15 positions of the works with respect to each sma1l-s1.zed jig 
can be ·controlled in units as small as 100 µm by 

approp+iately setting the robot and the personal computer. 

Various other modifications will be apparent to and 

20 can be readi.ly made by those ski1led ~n the art without 

departing from the scope and spirit of ·th1s invention­
Accordingly, it is not intended that the soope 0£ the c1ai.ms 
appended hereto be lirni.ted to the description as set forth 

herein, but rather that the claims be broadly construed-
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WHAT IS CLAIMED IS: 

1. A work handler, comprising: 
a small-sized ji.g to which a plurality of works are 

detaahably ·mountable, the small-sized jig having a 
positioning mark: 

a large-sized jig to which a plurality ~£ small­
~1zed jigs are detaahably mountable: 

a rQbot for moving the large·~ized jj,g to a laser 
irradiation 1ocat1on; 

a control device including a position- detection 
device for detecting the positioning mar~ of the small­
simed. 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 pos~tion 
of the positioning mark, and 

a laser irradiation device for irradiating the works 
with laser l~ght at the preset processing position, 

Wherein the detection, feedback and adjustment· are 
repeated unt11 the positi.on.1.ng mark .is at the preset 
processi.·ng position. · 

2 . A work handler accord:lng to claim 1 ~ wherein the 

posit~oning mark is a colwnnar bodyha~ing a through-hole 
for allowing light to be transmitted therethrough. 

3. A work handler according to claim 1 or 2. where~n the 
position detection device includes a CCD came~a. 

4. A work handler according to any one o~ claims 1 through 
3, wherein the large .. sized jig is a quadrangular plate, and 
the sma11.-sized jigs are each a generally quadrangular plate 
obtained aa a result of injection molding. 
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s . A work handler according to any one of claims 1 through 
4, further comprising a device for, when a11 the works 
mounted on .all the small-si&ed jigs which are mounted on 
the large~si:1.:ed jig are processed, automatically replacin,g 
the large-sized j1g with another large-sized jig. 


