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-1 SPECI FI CATI ON Processi ng Apparatus and Met hod

Technical Field 5 The present invention relates to a
processi ng apparatus and net hod for coati ng,

nmounti ng, machining, cutting, drilling, etc. (will be
generically referred to as "processing" hereunder
wher ever appropriate) of a workpiece being noved on a
conveyance line for the purposes of bonding,
protection, filling, electrical <continuity, etc. 10
Background Art The processing apparatuses of the
above types include, for exanple, an apparatus for
applying a liquid nate$§éQ: }%jgﬁ§ired spot on a

wor kpi ece (will be referred to sinply as "work”

her eunder) bei ng Vi fﬁ& ine or 15
novi ng t he quuiéqﬁggngalﬁg%%ﬂgéy toﬁgﬁbh a desired
spot owing to its fluidity to provide a desired
state, such as-an apparatus for applying a |iquid

L88/i8135@n underfill material or filler, a nounting
apparatus for nounting an electronic part on a

SUubshd ﬁfege%ﬂﬂv&ﬁ%ﬁrréita th %@r@éés%ﬁﬂg%@pﬁa%r_ dWhdthod@for coating,
drill;"machining a work, cutting "a work with a saw

St ik O | Q1A WOE Kewi h&ri Rtk Rited b W
nif&%unt g’ asse fng pé’odgggg?y\?gr(vgggﬁp e, inglruded in g
"ﬁx%rcle'

Rlect %?er%?%%&@ip;ﬁbﬁ%l}@ B HoAgRERARin@moved on a

terral i1s discharged froma nozzle to a
| dfondeE iphstectRin0 filleid, eRctrical
C?ﬁﬁaﬁge ﬁg?g%r???gg%ﬁ%égonti nui tjlpor the |ike of the
cgﬁﬁﬁujt}l,@t@ typical manner, the liquid material is
I scharged fromthe nozzle to a predetermnm ned spot on
the work and then let to run 25 down owng to its
fluidity. In filling an underfill material such as a

Bdcftgtdmaetser i al ,

The processing apparatuses of the above types inélude, for example, an
apparatus for applying a liquid material to a desired spot on a workpiece (will be
referred to simply as "work” hereunder) being moved on a conveyance line or
moving the liquid material applied to such a desired spot owing to its fluidity to
provide a desired state, such as.an apparatus for applying a liquid Tesin as an
underfill material or filler, 2 mounting apparatus for mounting an electronic part on
a substrate, an apparatus for drilling 2 work with a drill, machining a work, cutting
a work with a saw or otherwise processing a work.

More pérticularly, in the assembling process, for example, inciuded in a series
of semiconductor producing processes, a liquid material is discharged from a
nozzle to a desired spot on a work for bonding, protection, filling, electrical |
continuity or the like of the work. In a typical nianner, the liquid material is
discharged from the nozzle to a predetermined spot on the work and then let to run

down owing to its fluidity. In filling an underfill material such as a liquid material,
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2 for exanple, in the process of sem conductor
production, the underfill material is let to flow
down into a cl earance between a seni conductor nount ed
on a substrate and the substrate, which is the

"underfill" operation, and then it is hardened there
for reinforcing the sem conductor. That is, in this
process, the underfill material 5 applied froma

nozzle first to one side of the sem conductor nounted
on the substrate flows into? and fills, the
cl earance bet ween t he sem conductor and substrate.

ForeFELIEle RARGRPP T O UOPHREIPT PIOEHeoR CH A B apperel i
The nd rf [ I th har d
1t DB BRI Ao B PR A HRHHER oA subsirate

ob SRR iein Pl S DR RRC R4 Bt s ppiencd thce

covered.with a |li gﬁorgematfor rotecti on

R sk 35.ip 486 Bl s BB mgera
3 B dfhlitet SO SRR - i S
g I
SPGB ™ BRACHE! Gt bctih B ofBERFAE Bl géﬁﬁu

4 inan-oven I|qU| resin sim

Hlt,l] xgil '&qﬁrﬂgé l; et iREET ' ’f‘i!le rr&ftépal'wc' lﬁ%rdeﬁled to

tO sea e senlcon or as a

rg,g{&ggg{e %Hﬁ@oﬁd | ecgem conduct or production, a resin

erl by pouring, to a part having a

cong e dita! f%lah’f aiE £ P B in e Uil processes o
SeA R BrAnRRF ﬁogmiqgie%l ?@éﬁs‘hﬁ% R r&ag:év;g cBvied lsvn!ﬁaavnﬂad @esm for

COﬂC&VIty an et to run Into the concavity

&ﬁ{e E‘lﬁ(l)ﬂ 8f ih'é%eﬁﬁéﬂrﬂh&%r Wilich M fhelobR&1164 %ﬁﬁichﬁ@ﬂ b9 Bealing".

qui d materi al should preferably belet to run

THQNEL b BbRiddSroe SRC A 11@(11& Festh ASpilediforA ab§FRaEe kiR onductor
to attain an inproved " production efficiency. For

zﬁé@ﬁ@& Bn thd\subRESteDHYRE Kisé 8F & BoRAe aRN loRktoWdritRe Buter surface of
iquid

the semiconductor and cover the semiconductor as a whele. Thereafter, the work

is placed in an oven to heat the liquid resin similarly to the underfill material. The
resin is thus hardened to-seal the semiconductor as a whole.

Also in other than the semiconductor production, a resin material is applied,
by pouring, to a part having a concavity to fill the concavify. In various industrial
fields, a liquid material is applied from a nozzle to a desired spot on a work having
a concavity and then let to run down into the concavity owing to its fluidity.

- In this type of application, the liquid material shouid preferably be let to run
down into the concavity in a work in a reduced time to attain an improved
production efficiency. For example, in case a work is to be applied with a liquid

resin material of which the fluidity varies depending upon the temperature, 1t 1s
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25 resin material of which the fluidity varies
dependi ng upon the tenperature, it is 3 heated to a
desired tenperature for increasing the fluidity of
the resin material. A typical one of such

conventional application apparatuses is schematically
illustrated in FIG 10. As shown in FIG 10, the
application apparatus, generally indicated with a 5
reference nuneral 100, includes a applying section
102, a |l oading section 104 that noves a supply

magazi ne 110 containing a plurality of works to one
side of the

L 1 f th
RGP B Pren Selﬁcﬁ?%%&tﬁﬁeﬂ&@w ' phbgmegal
apph kﬁéﬁﬂﬁl@?ﬁﬁ%@%ﬁﬁ hﬁ]@ggﬁ%@%&gﬁ 5 schematically

hat i up, the work A haV| ng been applied in the
‘@“&]&f‘%l ﬁg‘ ﬁoecti on 102 fromon the ot her side of the

éﬁé%gisiandgﬁﬁé 1&6}'@%&*@@5@‘%‘?@“ eys?%d}é‘@;?{h
o Bsen Wriachidl » gty nn; %w@%fﬁi?? &b‘?s%%gs Bt 104 tha
in FIG9 X

B?cg\fgé i SBH]?kY&FEr‘qﬁ%BJa gﬁgpﬁ%@ﬁl\élwﬁ%ggéﬁa?gp ?fl\ng g)gg |§1de o?f the
aaiégr Y ae%? %6%,0 ? f%hé ﬁf%hysdk%gt 8f ih %[gig .I?aﬁazmlg. 110 and

etc a proceSS|ng

Al NS SRS T AR o

bl (%565 180 B8R 508 ‘%%%“?%‘r%‘*éﬁ%&ntaﬁ’?hw Al
"ﬂ%g a}éﬁ% EL1iaH4 09 tﬁ'c}fgﬁn%%)ér 't%elaﬁéxoan‘?if iR into a take-up

g section IS rmve proc SSI ng

18%%&2 N4P provided nearly |nthe m ddl e of the work
eyance line 112, applied in a predeterm ned

TS S U 10 B GGG M e
kG HEBER2H BE thdd Rk ahdBonveyed more easily. 1t is constmcted as
shown in FIG 9, for example. A work Atobe épplied is taken out of the supply
magazine 110 and applied by an application head B including a liquid disbharging
nozzle etc. in a processing position P in the middle of the work conveyance line 112,
The work A having thus been appiied is taken up and housed into the take-up
magazine 114.

Namely, in the liquid application apparatus 100 shown n FIG 10, the work A
taken out of the suppiy magazine 110 of the loading section 104 is moved to the
processing position P provided nearly in the middle of the work conveyance line
112, applied in a predetermined manner, then moved in one direction on the work
conveyance line 112, and taken up and housed in the take-up magazine 114 of the
unloading section 106.

The work A carried on the work conveyance line 112 from the loading section
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unl oadi ng section 106. 25 The work A carried on the

wor k conveyance line 112 fromthe | oading section 4

104 toward the processing position P is stopped to

stay in a before-processing wait position Q before
arriving at the processing position P. It wll take

time in case a next to-be-applied work Ais to be
supplied fromthe supply nagazine 110 to the

processing position P after a preceding work A having
been applied in the 5 processing position Pis

carried in the unloading section 106. By having the

next to-be-applied work A stay in the, . L
1pétowadghopwssssing PREEOHB4s StPBRedoY @ & prfore-processing wait
preceding work A is being applied in_the processing
ppeiEPR QbeTprearmiymg, at the pracgssigppeTHPR Pt oltowllipks fge In case a
next work A to the processin osition Pin a rei ed
nextte-berampling mork Acisite be guppiiad BEomJIRG sYRRY aragagee i(g to the
fromthe processing position P 10 toward the ..
DIRACEHRE RESIEeR PiadlsT 2@5eqed g Spket ]i@ismgt n @ppligd in the

P e I ki Py B B
wor k A havi b lied in th i.
Nt ML
' 14 aof .th | oadj ti 106, it will. .
TR e AR Sl B bt

By havin

TRRRbleD P R A i 5 BE7 - GRS ROSHAn & 2y e e

s O DL L85 18 200 AR o
Rt el e LB L GRS g e
ey 0 R AR B, s
Patpartt (AR pAFIRE o i BOLURHE AR B i pe housed
P T

AIUSELA thRabE ﬂféeﬁr%Eégsﬁlgcgosﬂim.k B9 h‘ﬁ@iin%rihe applied work A

move to the after-processing wait position R and stay there as above, it is possible
to et the work A having been applied in the processing position P leave this
position P in a reduced time.

Especially in case a liquid material is applied to a work and then let to flow
down in a concavity in the work owing to its fluidity to have a desired state of

application, the fluidity is increased by adjusting the temperature of the liquid

material to reduce the working time or the temperature of the liquid material is

adjusted with 4 higher accuracy by adjusting the temperature of a work to which
the liquid material is to be applied. For example, a heater is put into touch with
the work A from below in the processing position P to adjust the work temperature

(main temperature adjustment). Otherwise, the heater is put into touch with the
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the liquid material is to be applied. For exanple, a

heater is put into touch with the work A from bel ow

in the processing position P to adjust the work

tenperature 25 (nmmin tenperature adjustment).

O herwi se, the heater is put into touch with the 5

work A from bel ow al so in the before-processi ng wait

position Q (tenperature adjustnent before

processing), and then in the processing position P

(main tenperature adjustneng). The manner of work

tenperature adj ustment before processing makes it

unnecessary to wait until the work A in the

workck foimbelpwsiltd iprthdbefore prrisessing wel iposigion Q (temperature

tenperature, which |eads to a reduction of the

aetimeni keforeiprecessings end Hyendjthe proggssitgpemiien P (main

tenperature with the heater being put in touch wth

temperatirk adjusmenthel Dw manndief afark tempperaese pdiysyrant before

position R as well (tenperature adjustnent after

proeTsgi makes it WmeaRisRIYAC et Wtildhe Mo AJDThY PrAFRESRE position

froce55|ng position P without having to wait unti/l
reachesd desirel iteruperatves, eviigh lepds épapidactry of fregugduction time.

into a desired shape, which also |eads to a rreduct.ion

of t4dgo :thVn%lJ‘lﬁﬁlﬁatt%e Work fengreratiEe wEhthakear be IHeRYE In touch
work A. In addition to, the aforenenti oned

Wilté vk & diom belep indhe A @&ﬁaﬁ&&}gaﬂ pREtiEn Byagwell

been proposed an apparatus. for seal g a

@@rﬁp@aﬁmémﬁtr%nf Al Brose gsf@ah%apﬁ%d out fmm the

AR omz&@s%ag%gﬁgws& STl
AT PR TR &%q#caoag? o ime
ER& Sert m%cfaa@?l i%ﬁémgﬂ? the latter  However, -
2? Lf@?ﬁ@ﬂﬂ%ﬁé% e s f&-#%{e&%gséﬁﬁf%%ﬁwws there
5 sroRoEh Ao e amet preeg bt Gnd B MWL L GanS
ébsﬁ@osﬁ? e A i o8 Sl AR e Ayikidi Ro. 2003-
133345, In aprocessing position in this semiconductor resin-sealing apparatus,
there is made no application but a transfer moiding in which a work is formed by
pressing a mold filled with a resin to the work from either side of the latter.
However, this apparatus is basically similar to the aforementioned liquid
application apparatus in that a work (wiring board) is taken out of a magazine,
moved on a conveyance line, formed and then housed into the magazme.

It should be noted that in the convenﬁonal processing apparatus such as the
liquid application apparatus, resin-sealing apparatus or the like, it is necessary to
move a work A having been applied or sealed in the processing position P from this
position P to the after-processing wait position R before a next to-be-applied or -

sealed work A staying in the before-processing wait position Q is moved to the
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l'iquid application apparatus, resin-sealing apparatus
or the like, it is necessary to nove a work A having
been applied or sealed in the processing position P
fromthis position Pto the after-processing wait
position R before a next to-be-applied or 25 seal ed
work A staying in the before-processing wait position
Qis noved to the 6 processing position P for
applying or sealing. Further in such an appar at us,
the work having been noved §o0 the processing
position P has to be positioned and fixed agai nst
[ transit]

i sal i er na. ¢ ,
prace o B Pt BPRE LS of oE! ok ph 3Barpf tne
wore Rt BaRer Birved o TEtmeRse st s Tig fostiopig and

t he wark processe s. above i.s finpally a product d

RsAE abng RERISRREY EnBRtesttien) NBtraord i «8R
excessive reduction of t ee§ viéﬁlI ti . ’at%anﬁ

oF PRI griisrane O oRb ot id Tt ¥ otdsHSsill bh Al gvork takes
final d . f hi gh
Uﬁflbeggi?faré?& g e R ceRelPlY RERFEL T 5 oo on o

SE() oo SR HRRESN e A8 o DORIC O RnIP ] B CPEd should be

: . ' L P ,_ _ . ha _
BB AR AP PR R B bR RVt Emoving dme will o
DB R R T P P,

ona QY 1L CHRICOBI S HUORS pOQMc e BErOPY BicERng huai

. ' . t . ! .
RS EEERY g RBRAICR e 94k POSHERR HBURS ARSI on the work
coflveaEe 1P P Y tion H‘th%?ﬁ@cés&in‘g?po@%ﬁ%? arphul Oha @hisd
the tenperature of works, a 't erature controller

]%g?é&%g%ﬁjg&%ﬁm?@m% RIRY id6de 5thc8atth MsiidiR lead to requirement

ore~ptocessing wait position Q processing
&%Sdo&fe@%orﬁlﬁglgl widbegmBE OCeSSi Ng wai t position R

Thus, 20 the power consunption of the processing
appaahts sinse kit BafingaRE un@RHdiNg tdctish@Nave to be provided at one
and other ends, respectively, of the brocessing apparatus, so the entire processing
system including the processing apparatus is larger in size.

Moreover, in case it is necessary to adjust the temperature of works, a

temperature controller or heater has to be provided in each of the before-processing

wait position Q, processing position P and after-processing wait position R.  Thus,

‘the power consumpiion of the processing apparatus is larger, and heat will stay

inside the apparatus to have adverse influence on the mechanical parts and
electronic parts that drive the apparatus.

The present invention is to overcome the above-mentioned drawbacks of the
related art by providing a processing apparatus and method improved in production

rate, the apparatus being reducible mn size.
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i nside the apparatus to have adverse influence on the
mechani cal parts and electronic parts that drive the
apparatus. The present invention is to overcone the
above-nenti oned drawbacks of the related art by
providing a processing apparatus and net hod i nproved

in production 25 rate, the apparatus being reducible

I Miglokee of the Plvefli@sure of the I'nvention The inventors
of the -present invention devoted thenselves to the

r eseditelimengrs o @wepre@aemnterftion devipddahemiedstes contho testdreh and
above processing apparatus and nethod. As a result,

t kevalopment for snfiomeriatdrae! thi abovaprogesingtappartupendkmethod. As

conve ance lines bein % 5 -provided for processin

(e TGP GPEI P3F VB SPHRALAR I pifEEvance inés being
e “vi R NS P P R oS 1B Ceauhgly. o

B eo‘ﬁé tb%el%% E REQBRRS 6 chglo# e wBﬁPébﬁ%%laﬁge ﬁr&% ffi@n on |

conveyance line so th ately

afpi-e%mh@%om 1§Eﬁ9bfiﬂ)c%é$m! the Bfo2E8™ %Gsﬁéh bhge o@ieh&fork
wor k conveyance Tine, the work on e one work

C @biveyae &ind sotRardmmesiaalt afté thehrogdpeonel sattocedded on the
i nventors conpl eted the-present invention as wll be
deter Mosdcobedvense HiNgntiieywork ou dreding groriocarveyarioo divereant start
of the present_invention, there is provided a work
p PSHETEIRYCR p PAICAR VFELTH EPTDRIFIE ﬂﬁ%ﬂ’sﬁﬂf&wﬁtﬁ%’%ﬁs el e
(% ﬁgn%§. | ines on which works are to be noved, a
G4 °t#8%i ce for stopping a work in a 15

prede é %&M%ﬁ'eﬂﬁmﬁﬁﬁé‘tbﬁgé@{és%@r ord AR K

conveyanc nes,” a processing makl ng. a

degiok Ridd PHRAGHScRBink agpmm%hame%q>1@¥ht§/ e wosil QRRbVHCe

devi ce, and a noving device for noving the processing:
delih@@nhelioeaiics b e BOikvel ayepping dolitavesstopling £work in a
t he processing device includes an applicator having a
nozreletennfingd mideesding gesstien on each of the work conveyance lines, a
. processing device for making a desired process on the work stopped by the
- stopping device, and a moving device for moving the processing device between
the work conveyance 111165, wherein
tbe processing device includes an applicator having a nozzle that discharges a
hqmd maienal, and the worknrocessm.. apparatus further comprises a temperaure
adjusting device provided for at least one of a vet-to-process work stopping in the
processing position and a processed work stopping in the processing position to
adjust the temperature of the work.

in the above work processing apparatus, there may be provided a conrolier

that controls the apparatus so that before a work having been processed on one of

the work convejranc:’ lines is completely carried out from the processing position, a
pext to-be-processed work is carried ir, and stopped in, the processing position on
the other work conveyance line.

in the above work processing apparanis, there may also be provided a

‘controlier that controls the apparatus so that before a work stopped in the
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O liquid material and the workprocessi ng appar at us
further conprises-a tenperature adjusting device
provi ded for at |east one of a yet-to-process work
stopping in the processing position and a processed
work stopping in the processing position to adjust
the tenperature of the work. In the above

wor k- processi ng apparatus, there may be provided a
controller 25 that controls the apparatus so that
bef ore a work havi ng been processed on one of the
wor k conveyance lines is conpletely carried out from
the processing position, a next to-be-processed work

~ precessing pesitiompn and of thepwerk ¢amveyinee pings eswimypjetely processed, a

position on the other work conveyance line. In the
ngkieebonpnoke e Bk iNRrEHpDh &Y, and Stoppédite thmyrogessggyeosition on
provided a 30 controller that controls the apparatus
thootheaworketanveyanogdik. st opped in the 8 processing
position on one of the work conveyance lines is

conpPlisst ig|the PhraoycerekdrogessiGapPesitse theroBas PePraBidrd B s
carried in, and stopped in, the processing positjon .
controli¢rehajrasirolichk appmEy &A deat whea a wpdkostpppadia thpBrasessing
wor k processi ng apparatus, there may be provided a 5
ROSHHORASTY Giie of i WeBn o ey anddings st sthean gy oeasedaiher work
wor k stopped in the processing position _on gne of
ORPLGBIIPTEESHEY amEE Jthele¥ok CHIVETAEE Ae SYhsEe disgyeceding
other work conpletely processed on the. other work
HEOFRFE A dans NarcDsRRSTINCHdn RO TS IS8 s was done

has heen stopped in the processin osition. Also in

t he Aaiﬂ 10 B B8k BTG SHpH APRATRES &8%‘% iiﬁ‘igﬁa thepiefgnt invention,

resent, i nvention, 10 there nmay be provi ded at one. .

B TOAY bR T BRG E9AAEE Fateca RS (e Ransarige holding
GFtle e PP ueS LG GuamIG Bt RO Rc? BEF S SEbrs, and o
configured. to take out rks fromthe azine.hel

B e O e RIS TR P R RO TS SRS R by the
I%!i!gazgl{]eeh%ié d%gpcve%%nsﬁgpilyl tH&R 1o all the work conveyance lines.

Also in the work processing apparatus according to the present mvention,
there may be provided at one end of the work conveyance lines a magazine holding
device for holding magazines each capable of housing a pluraiity of works, and a
work take-up device configured to pick up works from on all the work conveyance
lines and house them into the magazine heid By the magazine holding device.

Also in the work processing apparatus according to the present inveniion,
there may be provided at one end of the work conveyance lines a magazine holding

device for holding magazines each capable of housing a plurality of works, a work

take-out device configured to take out works from the magazine held by the

. magazine holding device and supply them to all the work conveyance lines, and a

work take-up device confi gured to pick up works from on all the work conveyance

lines and house them into the magazine held by the magazmme holding device.
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Al'so in the work processing apparatus according to

~the present invention, 15 there nay be provi ded at

one end of the work conveyance |ines a magazi ne

hol ding device for hol di ng magazi nes each capabl e of
housing a plurality of works, and a work take-up

device configured to pick up works fromon all the

work conveyance |ines and hguse theminto the

magazi ne held by the magazi ne hol ding device. Also in

the work processing apparatus according to the

present invention, 20 there may be provided at one

end of the work conveyance |ines a nmagazi ne hol di ng
deviAdsy, fu thehobriti prgcsrmpa zippaatsackoxdiapatl the pfeshouisivergion,

a plurality of works, a work take-out device
therefrhguieprolvtietialk othidndvaiiths wiarb oot ey anegidrisneagazing holding
by the magazi ne hol ding device and supply themto

daivicet her huddikg cerpaeinas czech ¢apeble aiiidusing waritraiiket wprks, a work
device configured to pick up works fromon all the
twkg-kutcdavuey@nfigus th taesow vdbrks e theemagaming helhdby the
magazi ne held by the magazi ne hol ding. device. 9
mhsuing wlding daprck apd supsyithem 4p phrtiae workacwweyanng lings, and a
the present invention, there may be provided at both

woidk take-thdewoe konldgivey tmpisk|upneerkydruz onellibe viorgconveyance
devi ces for hol di ng magazi nes each capabl e of housing
lingsland Abiss/them by the magagmekheld bk sheompgayang kelding device.
configured to take out works fromthe magazi ne hel d

by tihhesaberg axirk @rersssing grparaisethawprk dpst-guitdeaineta work
all the work conveyance lines, and a work take-up

takeup devisamayiberrovisicgifoxcanh alohk &vork eprveangy linggand the
wor k conveyance_  |ines and house theminto the
magaznnkoldmedenicetisaddnigdAp e SRATQabE et Werks arp taksa out by

above wor k processing apparatus, the work take-ou

Bk @e-owdevice SREEPINEG WecarhyV BE CARVRIBERIpG from the
each of the work conveyance lines and the 10 azin
%g%ﬁ%h@éay&e E@gaaaﬁﬁe HUBUCE 5T HOUSHATe DIGkES tyidae work
are taken out b the work take-out devi.ce

PHRISEHEI S EERP RN ARSI R EBRFOPEREECE & from t he
g3 e, el S0 e reaazl e Bl LRSS Be BlouRL
controller to contro} the apparatus in such a manner that works are sequentially
taken out from the magazine held by the magazine holding devices and supplied to
the respective work conveyance lines, and works are picked up and housed into the
magazine in the same seqﬁence as that in which the works have been supplied to
the respective work conveyance lines.

In the above processing apparafus, thére may be provided a controller to
control the apparatus in such a manner that after a work is picked up from on one of
the work conveyaﬁce lines and housed into the magazine held by the magazine
holding device and before a work is taken out and supplied to the other work
conveyance line and picked up from on the latter, a work is taken out to the work

conveyance line frdm the magazine having housed the picked-up work.
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t ake-up device corresponding to each work conveyance
line. Also in the above work processing apparat us,

there may be provided a 15 controller to control the
apparatus in such a manner that works are

sequentially taken out fromthe nmagazine held by the
magazi ne hol di ng devi ces and supplied to the

respective work conveyance ljnes, and works are

"pi cked up and housed into the magazine in the sane
sequence as that in which the works have been

supplied to the respective work conveyance |ines. 20

In the above processing apparatus, there nay be

pr owigel tHe Gk Eﬂicbsﬁing gppatant nodording tafpapratant invention,
such a manner that after a work is picked up from on
1068 mfy bd hrovidedle warviyanc@ntiob esnpanatutwadyedment oy thee
magazi ne held by the magazi ne hol ding device and
thapanara atfpsting detieken out and supplied to the other

work conveyance |ine and picked up fromon the_ )

| at tésq inathwerdsk ipsodesdirg apparatue actedingrtk taSpresmi ayvention, the
line fromthe magazi ne having housed the picked-up |
poCdss kY delrsistyibe anheppiioatiorpmowbishitigliqpganaensl is applied from
according to the present invention, there may be
the avialetb adedredrspbt ex a vtk end A to tflompewinafiodts fluidity to have a
adj ustment by the tenperature adjusting device. Also

demiredstaworflappliontsssi ng appar atus according to the

present invention, the 5 process nmay desirably be an
applAlsatheonoikrprabtssingtappatap Acgording i e Treseapiy prigpn may be
from the nozzle to a desired spot on a work and | et
¢onfighoad sovthaip worl steppingiiaitheprosessingppitiqreispresgssed and then
state of application. Also the work processing. .

lepioastant theranewidrtbe Hguidanatedalpmmiiedto i/ WAtk BHiTHEgWHg and has 2
configured so that a work stopping i.n the processing

festred istate, iagd hencested ovlgomyhe ProqgsyiBg PeRlSRay t here

until the liquid material applied to the work starts .

f 1 oWheRgTEIng thasother @@%@(&iﬁ@ng phihe Preseat ISRt therg ds provided a
out fromthe processing paosition. . . )
work processing method of making, I a procéssing apparatus having a plurality of

work conveyance lines, a process on a work carried in, and stopped in, a processing
position provided in place on each work conveyance line and carrying it out,
wherein the process is application in which a liquid material is discharged from a
nozzle, and the process is sequentially made by the same processing device on each
work conveyance line and, before a work completely processed on one of the work
conveyance lines is completely carried out from the processing position, other work
is carried in, and stopped in, a processing position on the other work conveyance
line where a next process is to be processed, and further at least one of a yet-io-
process work stopping the processing position and a processed work stopping in the

processing position is subjected to temperature adjustment.
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Accordi ng to. anot her enbodi ment of the present

invention, there is provided a work processing

met hod of making, in a processing apparatus having a
plurality of work conveyance |ines, a process on a

work carried in, and stopped in, a processing 15
position provided in place on each work conveyance

line and carrying it out, wherein the process is
application in which a liquid material is discharged
froma nozzle, and the process is sequentially nmade

by the sane processing device on each work

conveyance |line and, before a work conpl et el

pr oftessede ororb peocEssing saflordkmay b edgpige 0 Iﬂiiﬂi&m@ a work
conpletely carried out fromthe processing posjtion,
stoppat invthe br@@ssisg pasitipranione o4 ltE eUpHEBETeYFIcedines 1s
processing position on the other work conveyange
completainpravesseder NeprapOtEs Wosk ipcaaes %@é@%&?}’eéﬁﬁ the
further at |east one of a yet-to- process work :
pElcesAmipositien pr @h@@t@ﬂm\goﬁ@@w&a@%ﬁm@n@mgg%& Wt s to
stopping in the processing position is subjected to
beprgeessedur e adj ustment. 25 11 The above work

processi ng net hod may be adapted Sb that before

Wor A%t peova HOUHBIOBSEESBFRGIFBR 15 AP BHBaFbEE work
wor k conveyance lines is conp telékgrocesseqﬁla being
sirpped HhBEHBEPCIABINR POSILIORAM; &Y Gi{he Xiotk SPIOYSaRes Jes Sigts being
processing pasition on the othersggrk conveyance |

PoFFoRHIlch PEEORERIE HOCIRPIF! BrOSEsshi Gt LS ARCSHAZ GopHER on the
above work processing nethad may be adapted so that
RS VK \GORKEY 3BES %ﬁ% Frtﬂpﬁqgén RS \ég§>§§sgbg ﬁ%%ﬁl?‘%- on on
or o a8 204V HHEEEBTIRE I RELBTE B JOa SCLapfs e
D St Tom F R sesrng e Ro T SRR A ©
AR B0k R SEE TR LG, B ARAPEEH, S
rrgsa e%tzlivg \evorrllg %grilye%fagcﬁiﬁjésaajnidt%ugéd RS ﬁfe ﬁlggézji}?e in the same
sequence as that in which the works have been taken out.‘

Also the above work processing method may be adapted so that the work is
carried out from a side from which it was carried in and it is housed into the
magazine from which it was taken out.

Also the above work processing method may be adapted so that after a work
is picked up from on one of the work conveyance lines and housed into the
magazine and before another work is taken out to the other work conveyance lme
and housed, a new work is taken out to the work conveyance line from the

magazine having housed that taken-up work.
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respecti ve work conveyance |lines, and the works are

pi cked up fromon the respective wrk conveyance

| ines and housed into the nagazine in the sane
sequence as that in which the works have been taken
out. 15 Al'so the above work processing nethod may be
adapted so that the work is carried out froma side
fromwhich it was carried insand it is housed into

the magazine fromwhich it was taken out. Also the
above work processing nmethod nay be adapted so that
after a work 1is picked up fromon one of the work
conveyance |ines and housed into the 20 nagazi ne and
bef ore another work is taken out to the other work
conveyance |ine and housed, a new work is taken out

t o Alse thowioric proceyamg mettiodectouiing trethe prepent maehizon mgy be
housed that taken-up work. 25 12 Also the work )
agamekss thaythegirhos dcamidanen mowbind plique matemaléheprited from
may be adapted so that the process is application in
awozzih t@ aldesfoicispat ve @i ek adfpis ewirgrtors iddy 5¢ kaveq

a desired spot on a work and flows owing to its . .
desitadditaty of epplésation, Bdibs ivvasly starpiee Wfthg ppeqesyRE ppsition is
and the work stopping in the processing position is
ppeasssssoed therdlet Festay %ter@ vtk the ligwed matemiel ppRiKE tpithriwark
material applied to the work starts flow ng and has
stargdlovriag apd Aaea desiteG fian, aukthee gagied quf &iong Hie processing
processing position. Further the processing nethod
Pag¢eRdi ng to the present invention may be 10 adapted
so that for naking, in a mork_procgésing appar at us

havFagher the nrasepylye srethaguiaeorling &) Mg dueyenh Byention may be
process on a work in a processin ositio rovi ded..
AORDIeR e St GoF BREWEOM 4 HerkBioRoi aRpareS fiag & purality of
wor k conpl etely processed on one of the vvorzlg. rﬂgidedin

EHKFOPEAEBCE {RBS 3RI0CESE PR &Y &kt D RFERESRY

osi tion nd a new .
pFiace on each 0% the W()ﬁ( conveyance lines, a work completely processed on one of

the work conveyance lines is carried out from the processing position, and a new
to-be-processed work is carried in to the processing position, after the process on
said one work conveyance line is complete and before the process on a work on
said one work conveyance line is started again after completion of the process on
works on all the other work conveyance h'nes.I |

For example, in case the processing apparatus has four work conveyance lines
(Nos. 1, 2, 3 and 4), works are processed on the work conveyance lines Nos. 1,2, 3,
4.1, ...inthis order. Namely, the sequence of processes is such that a work is

processed on the conveyance line No. 1, then works are processed on ali the

- conveyance line Nos. 2, 3 and 4, the processed work is carried out from the

conveyance line No. 1, and then a new work is carried in to the conveyance line No.
1.

According to the present invention, a work can completely be carried in to the
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t o- be-processed work is carried in to the processing
position, after the process on 15 said one work
conveyance line is conpl ette ‘and before the process on
a work on said one work conveyance line is started
again after conpletion of the process on works on
all the other work conveyance |lines. For exanple, in
case the processing apparatys has four work
conveyance lines (Nos. 1, 2, 3 and 4), works are
processed on the work conveyance lines Nos. 1, 2, 3,
20 4. 1, ... in this order. Nanely, the sequence of
processes is such that a work is processed on the
othenweyiaoaevelyime e befpret dhenrkngroksssad enpne of derdonn
all the conveyance line Nos. 2, 3 and 4, the
canayescsihesos korpletdy camtbdaut fforpthetirecessing\noyiineeso that the
line No. 1, and then a new work is carried in to the
tioenfvep aompldtioneoNoprocdss 1Rl ACEHH Riioagsstcen HiraePcsdent
invention, a work can conpletely be carried in to the
13 Absphgincathelapperaes)iandapted pe thsé tisr rrogessgigdevice can be
processed on one of the work conveyance lines is .
moreg (betvedop thamark goevay aneolinash theproeess g Tgay Bl he pryided for
so that the tinme fromconpletion of a process Fntil
eachekthe pravk sesvesanch inese aiiieuleads o sigp rrauicigp of the
apparat-us is adapted so that the processing device
peedssiag 8BPPAYYRRE. bet ween the work conveyance |ines, the
processi ng may not be provided for each of the work
conveyance lines, which leads to a size reduction of
the processing apparatus. Brief Description of the
Brifipesgaption ¢f @eIDa¥mest ront vi ew of an exanpl e of

e b BB LCaCoD SRR 08y PGSR s s
is a plan view of the |iguid application apparatus in
PpesSSIRE aDPAERS AGoR WelE PSR BRHOY he 11 qui d
appIFiI&azt lsoanplgg ?g\a? toy ﬁlei lpquli:cli aGppI:ch'ation apparatus in FIG 1.
FIG. 3 is a side elevation of the liquid application apparatus in FIG 1.
FIG. 4 schematically iltustrates a work conveyance rail using an endless belt.
FIGs. 5(a) to 5(f) explain operations of the liquid application apparatus.
FIGs. 6{a) to 6(g) explain operations of the 1ié1uid application apparatus.
FIG. 7 is a front view of another exampie of the liquid application apparatus as
the processing apparatus according to the present mvention.
FIG. 8 is a plan view of the liquid application apparatus i FIG. 7.
FIG. 9 schematically illustrates a magazine that houses works.

FIG 10 schematically illustrates a conventional processing apparatus.

Best Mode for Carrying Out the Invention
The present invention will be described in detail hereunder concerning various

embodiments thereof with reference to the accompanying drawings.
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FIG 4 schematically illustrates a work conveyance

rail using an endless belt. 15 FIGs. 5(a) to 5(f)

expl ai n operations of the liquid application

apparatus. FIGS. 6(a) to 6(g) explain operations of
the liquid application apparatus. FIG7 is a front

vi ew of anot her exanple of the liquid application
apparatus as the processi ng4appar atus according to

the present invention. FIG 8 'is a plan view of the
l'iquid application apparatus in FIG 7. 20 FIG9
schematically illustrates a nmagazi ne that houses

works. FI G 10 schematically illustrates a

ConyRIY | 993l shBwoReSahis 8PRRIRNG appiRatbn Mopieafus s the
Carrying Qut the Invention The present invention wll

| ¢ Reddrdiak o ey eeRde ine@near ni ng vari ous

pggcegﬁn%%gﬂi)ﬁﬁ%& t her eof wi t%ér eference to the

ac CRBRARY{ iRGhE BANHAGS thel diredtiofsin whitioti wirdvecaneyance rails
exanple of the liquid application apparatus as the
eRIcAE 8SSdRAIRNRAS alies a8 ¢Foditdongnl othe Hrepi@sinwhich the work
invention. Note that in the drawi ngs, the direction
chfivéfaiedrdiRexwadatemivey aea asdiydrection® ack the direction
longitudinally is taken as "X-direction", the
pRipeaaidud th he/ki aid Yhitrestioks isSalommmseVadrectral'| s

extend laterally is taken as "Y-direction" and the .
di r ectiealtapiioptheiliquidappivatioe apparains isvzetierallyt indisgtedsvith a
taken as "Z-direction". In the drawings, the liquid _
refepdrice atoivenalalifp a Eeusquis apmivatiahlappamtiscdl indlugis sipgcessing
reference nuneral 10. The liquid application )
sepiat ¥ iswhithi nwbtidéess & iy anpdisdiang 2 leedingemlopdingrsection 14
which a work Ais to be applied and a )
thoafdedod mmbazioe G heesing mrEsaAIQ thenprocessingssegtinm 4 2nd akes
16 housing works A to the processing section 12 and
thakmsgaifat6 awgn fionethefracrsyingrsessiath2.pr beeRXIcAEng section 12
section 12. The processing section 12 an

d | .
dmbldadigeomiediinggcses i are dispased sidasogdd 1 figeX wijrection.

side in the X-direction. The | oading/unl oadin
sectTherioadingiplaading sechen h4 Berdpdes BapReAY %8s RageynAs shown

in FIG. 3, the main body of the loading/unloading section 14 has provided on the

. top rear portion thereof a magazine conveyance rail set 22 and magazine holding

stage 24. The magazine conveyance rail set 22 are to feed a magazine 16 that
houses a work A going to be processed to the liquid application apparatus 10. The
conveyance rail set 22 includes Y-directionally extending rails and 2 belt (not
shown) put on the rails in the same direction of the rails. As the belt is rotated by
a driving unit (not shown), the magazine 16 is moved from rear to front on the
magazine conveyance rail set 22.  The magazine holding stage 24 is located above
the magazine conveyance rail set22. A magazine 16 in which a processed work A
has been housed is placed on the magazine holding stage 24.

As on the top front portion of the loading/unioading section 14, there is

provided a magazine clamper 30 having a pair of claws, upper and lower, and
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in FIG 3, the main body of the | oadi ng/unloadi ng

section 14 has provided on the 15 top rear portion

t hereof a magazi ne conveyance rail set 22 and

magazi ne hol ding stage 24. The magazi ne conveyance

rail set 22 are to feed a nmamgazine 16 that houses a
work A going to be processed to the liquid :
application apparatus 10. The conveyance rail set 22
includes Y-directionally extending rails and a belt

(not shown) put on the rails in the same direction

of the rails. As the belt is rotated by 20 a driving

unit (not shown), the nmgazine 16 is noved fromrear
chpshbld @ﬂ’ﬂiol@iﬂﬁtahﬁagﬁagaa]zﬁ withchnyRyabemgr apipiied ¢t t22nagdrene 16
magazi ne hol ding stage 24 is | ocated above the
{ORY aFdveemd GRYRY anderwmin FEat 222d 3A Miganigwinksciamper 30 1s
whi ch a processed work A has been housed is placed
nvableynmgagidies biahghenglestiagd4 24 theAs-domactidre and phd megezine
portion of the |oading/unloading section 14, there is
cBinpr elvded 34 ismgazblsen thealiec8n bpeinmgaamsailampsr Y-

cl aws, upper and |l ower, and 15 capabl e of ho]din? a
diregagrially Méving thitthe dhaivs, theimagaapys! dlamperodt ygreely movable
magazi ne 16 from above and bel ow as shown in FIGS. 2
iart B2 dlaee bpdazhagziiearipapesdeyaor Fbyrbmagaging clamper Y-
magazi ne danper elevator 34 in the Z-direction, and .
difeetiomjyznoeng daitidr  dlhevefors; 2 megagingd\babmoviahle, péile being
Y-direction by a magazi ne danper Y 5 directionally
hrebd/ by theymiitt of32aw ThEtheimagazine chagper 1% tejasperedgpsition in the Y-
freely novable in the Y-Z plane by the magazi ne .
Fiptape bychevagormadlampdr Yedjtesinpally Bepoe vt 34 and magazine
directionally noving unit 32. Therefore, a nmagazi ne
denper alevatdri 2. while being held by the pair of claws

of the magazi ne danper 30, to a desjred position i

t he The progsising sestionhel hasgaErRd e iss a0 R c‘wgh%\ EIW work
nmovi ng unit 34 and nmgazi ne 10 danper el evator.

s Sk et 2B EIR B 11D RSt Botyae s Sbarate a
base in which a first wor conpveyance rail set 42 .
PrRGFaETIAG ChR5Ce TR ERSTORAP] 410X FREAAY YR SPREEYance ail set 44
a?lgg amrc?&d?ng two X-directionally extending rails separated a predetermined
distance from each other. These first and second work conveyance rail sets 42 and
44 are separated from each other in the Y-direction, and each of them forms a work
conveyance line.

In this embodiment, the two work conveyance lines are formed from the first
and second work conveyance rail sets, respectively, each including a pair of rails.
Tt should be noted however that a single work conveyance rail set may be formed
from a single rail and the two work conveyance line be formed from two such work
conveyance rails, respectively. Otherwise, "one work conveyance line" may be
formed from a means or track capable of moving one work without using the rails.

As schematically illustrated in FIG. 4, each of the work conveyance rail sets

42 and 44 has a rolier 47 -providéd at either end of the rail (only one end is shown in
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predeterm ned di stance from each other and a second
wor kK conveyance rail set 44 also including two
X-directionally extending rails separated a
predeterm ned 15 di stance from each other. These
first and second work conveyance rail sets 42 and 44
are separated fromeach other in the Y-direction, and
each of themfornms a work ggnveyance line. In this
enbodi nent, the two work conveyance |ines are forned
fromthe first and second work conveyance rail sets,
respectively, each including a pair of rails. 201t
shoul d be noted however that a single work conveyance
FI@id). sels sheynbhefrollerdy fsrforeddoshaiginer sigé bf apriratRPRORKE t0
wor k conveyance |line be formed fromtwo such work
tieoneyadeef thaidtiser raibs pAntandissy belodhds oiterded hsigegroihg rollers
conveyance |ine" maybe formed froma neans or trgck
4z apaph@itefendouf ihg retie Wovarkwh ihplaceden thg tWrengless gelts 46.
As schematically illustrated in FIG 4, each of the
Therklieo AT andradiesabéltsti arexstaned by d daymginphihogm)
47 provided at either end of the rail (only_one end
chsneshaiwo the rdllers FT.G Thy wonk Adidrs mpked inghf &-diggeriog on the
fixed to the inner side of one rail opposite to the
worheonsdyacofaitshe other rail. An endl ess belt 46 is

ext ended between the-rollers 47 at opposite ends of g

t heNogg that finepthiis ampedigaé M%Wﬁﬁ@dtm% Oéﬁd%%‘gf’%%‘istﬂ%‘we at
46. The rollers 47 and endl ess belts 46 %%e.nﬁn?t%g

dolyme od roing ATk wORVEYaRet LBRJWF) W ST eTEraneq IR Tgecs e
rollers 47. The work A is thus gﬁ%e in the . « and o
excifss belts ivpaonitA@DE MR WA oy MivEE Ta3i0nE Srigfig i gd mor
since this enbodinent is so arranged that onl ne

thow kg BavS{ eeRlaws DAASERHEOSHSOHOT BF BB AVEGAFRSE TGS,

one work conveyance line includes the endless belts
neeeg@IY- with one driving unit. Mre than one driving

unit and nore 10 than, one pair of ess. belts
bo (e pBY of e etReeBid e tonid e a M e A Hnd second
work conveyance rail sets 42 and 44, there are provided first and second work
clampers 48 and 50 for holding, fixing and moving a work A.

Each of the work clampers 48 and 50 includes claws to clamp and hold a work

A and a member (not shown) to move the claws in the X-direction. Because of

such a construction of the work clampers, each of the work clampers 48 and 50 can

take a work A out of a magazine 16 positioned at the end of each of the work
conveyance rail sets 42 and 44 and places it on the work conveyance rail set
(42/44) in the vicinity of the end of the loading/unloading section. Further, the
work clamper (48/50) can pick up the work A on the work conveyance rail set
(42/44) in the vicinity of the end of the loading/unioading section into the magazine
16 positioned at the end of the work conveyance rail set (42/44). This
embodiment is so arranged that a single work clamper (48/50) takes out a work A

and houses the work A into the magazine 16.
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At the end of the |oading/unloading section 14 for

each of the first and second work conveyance rai

sets 42 and 44, there are provided first and second

wor k danpers 48 and 50 for holding, fixing and

noving a work A. 15 Each of the work danpers 48 and

50 includes claws to clanp and hold a work A and a
menmber (not shown) to nove tjhe claws in the

X-direction. Because of such a construction of the

wor k danpers, each of the work danpers 48 and 50 can
take a work A out of a nmgazine 16 positioned at the

end of each of the work conveyance rail sets 42 and

44 wagkipheee snidtlet thbieroviotdnveyaneyaticet (42/44)s ther2® provided
(42/44) in the vicinity of the end of the

d rackspigL wokitiadi(hgliceal asndashedlerbio¢i)evhane s kvl dpsito be
(48/50) can pick up the work A on the work conveyance
préddsseai(appl{e}/ 43 hdnne Wbk Kiatiives at tiod ptdvessargipesftianh ¢he driving
| oadi ng/ unl oadi ng section into the nmagazine 16

ot ehedorktconkeyaned ral satlfé2/d) knd tevayibass belisd 6 sawe also as
(42/ 44). This enbodinment is so arranged that a
soppitedavicakbdamme ofAesBivingieis tostop dhaerdiess b2Bs 4hdrom
houses the work A into the magazine 16. 17 Nearly at
otmeingi Aldbea obrk Aizingonkmbenirey sineenyiaiprowded [4ipe pricessing
there is provided a processing position (indicated as
ositash e Whéma work Aldavisebesnanoed orneach workpepnveyance rail set
processed (applied). Wen a work A arrives at the_

(BRU isitonpeddsitiid processing pesitiomghe werk fixbie membenidras and
conveyance rail set (42/44) and the endl ess belts 46
sddydeatarl Aain the praspsing pasitipe agpipst misaliggmentineldhe X-, Y-
driving unit to stop the endless belts 46 from

ask Zidingefionsl so, a work fixing nenmber (not shown) is

provi ded in the processin positiaon. Wien a work A

havi e ngaieepedhemo Adord oA AR AE s Te ek
(42/44) is stopped_ in the processing posjitio th )
{eoreratine) At nreMsies blovseARrt G EKIICREASTR 2A 2P 4 ed in
%sﬁﬁng’ssépg%ﬁ@%gé% @g%?é%g;mén p%giltilogsr,]. rre,?ﬁe ]l_lgatgrls |52tagg 54 are

provided on elevators 53 and 55, respectively. When a work A is fixed and held in
the processing position, the heater 52 or 55 is elevated into touch with the bottom
dmmmmAmMmmmmmAmaﬁwwwmmmm.

In an upper portion of the processing section 12, there are provided an
appiication head 70 having fixed and held thereon a part of the applicator for
processing the work A, and a mechanism to move the application head 70 freety
the X-, Y- and Z-directions, for example, a three-axis control robot.

The three-axis control robot includes, for example, a Z-directionally moving
unit 62 including a Z-directionally extending arm 63 and which moves the
application head 70 in the Z-direction along the arm 63, an X-directionally moving
unit 60 including an X-directionally extending arm 61 and which moves the Z-

directionally moving unit 62 in the X-direction aiong the arm 61, a Y-directionally
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Al so, first and second heaters 52 and 54 (which are
to adjust the work tenperature) are provided bel ow
the work conveyance rail sets 42 and 44 and in
positions corresponding to the processing positions.
The heaters 52 and 54 are provided on elevators 53
and 55, respectively. Wien a work Ais fixed and held
in 15 the processing positio the heater 52 or 55 is
el evated into touch with the bottom of the work Ato
heat the work A to a desired tenperature. In an upper
portion of the processing section 12, there are

provi ded an application head 70 having fixed and

: e&%n@iﬂé“%ﬁ&@fbi%&%@—dﬁ%cﬁéﬁﬂ@ﬁﬂbﬁﬁghﬁﬂ S6ahat ROAEAES XNY
X

the work A, and a mechanismto nove the application
dieatlorAlyf kheeihy unit 610intthe YXdirecYronamdhe gdideasll i58Ngnd 4 @introller
exanple, a three-axis control robot. The three-axis
(8614hoR) tigh ebntroie It Zsdirdcibnaxaoeent af the application head 70,
Z-directionally nmoving unit 62 including a

Z-ditleteaidl aiplenenest éirdi-deationadly racdnghnit 62mpd 85 dirdreional
application head 70 in the Z-direction along the arm
Bdveraent ¥{ tha Balireotiahhlyy movinggunitifl scoddingad vehrergt nrting
X-directionally extending arm 61 and which noves the

Rotantia that iroamcptardisedmnuhe applcationtteed X0 dan dixtharge a

along the arm 61, a Y-directionally 18 extending
lipiidiéo & dedire@&poboryadvorkdt.i onal |y noving unit 56 that
noves the X- directionally nmoving unit 60 in the

Y- diMemtspecificaily, ke Grdicketiondlly 68yingnuhiabZ metudeh therZ-
(not shown) that controls the Z-directional novenent
difectibpalfppttendiog ermif8ad nrdnber Xo dipprt thersgblicasioarhead 70
of the Z-directionally noving unit 62 and

stidgblyeun irshddwibalongdhemm 68, akka Kidingawit (oabshopm) to move the
moving unit 60 according to a preset coating program
anplichaon berdafSh| it applichitenihend This dapshibyahe dnvingaait to
70 can discharge a liquid to a desired spot on a

mOV& up anfgpwnd peidicf4 6apdtien)t he Z-directional |y noving
unit 62 includes the Z- directionall a extendi ng.arm

63, Alseelihrdiectinnghymoving uaih Sl iBeinfeshp eadirpgionally
extending arm 61, a member to support the Z-dirsctionally moving unit 62
horizontally slidably along the arm 61, and a driving unit (not shown) to move the
Z-directionally moving unit 62. The Z-directionally moving unit 62 is driven by
the driving unit to move horizontally (in the X-direction).

Further, the Y-directionally moving unit 56 includes 2 member (not shown) to
support the X-directionally moving unit 60 slidably in the Y-direction in relation to
the Y-directionally extending guide rail 58 and a driving unit (not shown) to move

the X-directionally moving unit 60. The X-directionally moving unit 60 is driven

by the driving device to move in the Y-direction.

The guide rail 58 is provided on an arch 80 provided at one end, on the side of
the loading/unloading section 14, of the processing-section main body 40 and

across the work conveyance lines 42 and 44. The Y-directionally moving unit 56
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10 slidably up and down along the arm 63, and a
driving unit (not shown) to nove the application
head 70. The application head 70 is driven by the
driving unit to nove up and down (in the Z
direction). Also, the X-directionally noving unit 60
includes the X-directionally extending arm61l, a
nmenber to support the Z-diregtionally noving unit 62
15 horizontally slidably along the arm 61, and a
driving unit (not shown) to nove the Z-directionally
nmoving unit 62. The Z-directionally noving unit 62 is
driven by the driving unit to nove horizontally (in

i$ PRVI M (frlecﬁllt ArenR1 pFMiﬁ%de?ﬁﬁ thk benef-clii §ospe @l e novi ng

unit 56 includes a ne r (not shown) to support the
1Saddhg/asloh@inalsboticiOM, R thkblocEdkied-ksbaibh yndiA bbB# 40 and also
Y-ditectionin relation to 20 the Y-directionally
28ds6 el Werkadndeymak lline$42Rdd a4dr Mk 1Y-dubttiodaliotmoving unit 60
shown) to nove the X-directionally noving unit 60.
iThRvdd dveatt konakbyvevartainand byale Ysditetivedly yvidgamit 56
driving device to nove in the Y-direction. The guide
andiduidBrail$8pr ovi ded on an arch 80 provided at one

end, on the side of the I|oadi ng/ unl oadi ng section

14, Miretpagiquimiyesst agd st “odirmiindilydyodiigamd &bis on the Y-
across the work conveyance |lines 42 and 44. The

dNredtioelly woednk yomdd. ndrheny4dile6tid®kily reowing winctelth © riramn to
arch 81 provided at the other end,.opposite to the
thoeshiheg{dirkcadialiy isedhg anit B9, indhe Yhbirection.  Also, the X-
processi ng-section main body 40 and al so across the
dinsckionadhyvmypaingemit Gitisasdhe ator £4d tlihreodpatiticetioarthe Eyide rail
nmoving unit 60 is noved over the work conveyance

59 med thes Bjdabkeinythe Y- divtdtional (Thahtnosay, usite Salirestiomly

guide rail 58. More particularly, one end of the )
ogingewit Wnialdkyemby moye ding onsond sf Gr X-Hdaestionally moving unit 60
directionally noving unit 56. The Y-directionally
mthe Nedirastion 5Be Xedite¢tiamally snovisg anitied willdiasdbe pthsapng slid on
noving unit 60 in the Y-direction. Also, the X- |

the guide rail 58, so that it moves in the Y-direction without being misaligned.

Namely, the application head 70 can be moved to a desired position in the X-,
Y- and Z-directions by operating the Y-, X~ and Z-directionally moving units 56, 60
and 62.

Note that the X-, Y and Z-directionally moving units 60, 56 and 62 may
include, for example, a ball screw or linear motor.  Also, the X-directionally
moving unit 60 may be moved by two Y-directionally moving units including
another Y-directionally moving unit instead of the guide rail 58. The second Y-
directionally moving unit may include a ball screw or linear motor similarly to the
Y-directionally moving unit 56. Also, the second Y-directionally moving unit may
be controlled independently of the Y-directionally moving unit 56. In this case,
the X-directionally moving unit 60 may also be inclined and the moving direction

of the Z-directionally moving unit 62 be changed.
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directionally noving unit 60 has the other end

t hereof positioned on the guide rail 10 58 and thus
slidable in the Y-direction. That is to say, as the
Y-directionally noving unit 56 is driven to nove the
one end of the X-directionally noving unit 60 in the
Y-direction, the X-directionally noving unit 60 wl|

has the other end slid on -the guide rail 58, so that

it nmoves in the Y-direction wi thout being m saligned.
Nanmely, the application head 70 can be noved to a
desired position in the X- , 15 Y- and Z-directions

by operating the Y-, X- and Z-directionally novin
umhﬁ&ﬁ%mﬁﬁxmmﬁﬂ&hﬁﬂbﬁ@ﬂh&ﬂ?mbﬁwﬁmhﬂéﬁﬁﬁoa older 72
Z-directionally noving units 60, 56 and 62 may"
viticH Diolds afspringx Ahpitaining blquidse taser displppareent spasos74 and a
Al so, the X-directionally noving unit 60 may be
cmmwedﬁby two Y-directionally noving units including

20 another Y-directionally noving unit _instead of th

gui Hee swingess. hath yseeboldery’2 bry eaeradai? Ia‘ythﬁé‘WﬁTgend thereof
unit may include a ball screw or_|inear
agfl i ¢enmiegted ot theeupper enG Bieraos faRIGSnenyr i @ﬁ}he (gt shown).
Al so, the second Y-di rect| onal l'y | ng unlﬁg ,?
Ajprndes|d desiTed pEgsewgan sunplise ffqar@thﬁ ISPESES Bribs Fﬁﬂﬂge 1
rmV|n unit 56, In this_ case, e X-directional

gh wibe (e disehgres thegigud r%meﬁéla theRyripge ﬂ%&% enozzie
d| rection 25 of the Z-directionally noving unit 62
e changed. 20 In this enbodiment, the application

head 70 has attached t reto a holder 7 i ch hol ds
Peissgag faser ilgawn:wg 9L 4 Jassr SN %feg %ai’&g??eﬂ’crface of

sensor 74 and a ¢ ra 76.,The syringe, /71 he

3 Wb el PraseRied, BeriEss AEbisgemen ?F@Sﬁ (e Reasiges 2distance to

S 2h BB SRt LB I N s
desire ressur ied fr n1the di spenser to
R%@%ﬁfﬁﬁ@cﬁg ﬁPJEhﬁ " to di scharge the

g l]!—iow E:hee:t qm app z}no% a%ig eas7a%1 efxr 1é QFthg %%&legsmg
apparatus according to the present invention is used to apply 2 liquid to a work A
will be explainéd below with reference to FIGs. 5 and 6.

Basically in this embodiment, a work A is carried in to each work conveyance
rail set (42/44), processed and carried out.  Each of these operations will first be
described separately for convenience of explanation.

(1) Carrying in a work

A work A is placed nearly on the end, on the side of the loading/unloading
section 14, of the work conveyance rail set (42/44).  As the belts 46 of the work
conveyance rail set (42/44) is driven, the work A is carried on the work conveyance
rail set (42/44) from the end of the loading/unloading section 14 toward the
processing position. When the work A arrives at the processing position, the belt

46 is stopped and the work A is positioned and fixed by a fixing member (not
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‘necessary by driving the X-, Y- and Z-directio

73. Detecting laser light emtted froma | aser source
and reflected at the surface of 10 a work A to be
processed, the | aser displacenent sensor 74 neasures

a distance to the work A. Also, the canera 76 is

used to image the work Ain the processing position

for detecting the status of the work A How the

l'iquid application apparatug;as an exanple of the
processi ng apparatus according to the present

invention is used to apply a liquid to a work A 15

w Il be explained belowwth reference to FIGs. 5 and

6. Basically in this enbodinent, a work Ais carried
showrt)o each work conveyance rail set (42/44),

processed and carried out. Each of these operations

wi 1T thisvedrklvarryiies o ofeedtione fer cirsspoiding beatoe(di2ég és

of explanation. (1) Carrying in a work 20 A work Ais
clavateé dronebelby e wirk Aoty toowh it thedeorlstbottem to heat the work
| oadi ng/ unl oadi ng section 14, of the work conveyance
Ar (#hib heattng(will Yelyefered tows ped-beatrg” dfereundenior k

conveyance rail set (42/44) is driven, the work Ais
car(@2) e®roeessing thomlorkonveyance rail set (42/44) from
the end of the | oading/unl oading section 14 toward

t heThepKecbsuidng-disstionadly. moviag unks 6Ro?kand &f praapsraged to
the processing position, the belt 25 46 is stopped
meave théveozgde K3 Anithe pprlicarion 8grthAd 19 2 JeHTaPosianGife work A
menber (not 21 shown). In this work carrying-in

apperas sunplicd feom she Baye sapiepieaAppRratwDnthfiesyringe 71 to

el evated from bel ow the work A into touch with the
Giishireb GLliapie TOTHERTAZAE TAoFerehy PERG AHERTPHgPRGROBguch as

referred _to as "pre-heating” _hereunder). 5_( ] )
upderédlsai HENE he TREARDFFALIOR Had VS iaﬁrwvzﬁd% ﬁgec}(ré%gq {flirection as

nmoving units 60, 56 .and ,are.Onpaﬁg(aIgg‘gmtg%mtsSO 56 and 62

during the discharging as well. In this operation, it is possible to reflect, on the
application operation, a distance to the surface of the work A, measured by the laser
displacement sensor 74, and a status of the work A analyzed based on a work-A
image captured by the camera 76.

In the work processing operation, the heater (52/54) is in touch with the
botiom of the work bottom to heat the work A for increasing the fluidity of the
liquid-applied work A (this will be referred to as "main heating” hereunder).

(3) Carrying out the work

After the heater (52/54) is lowered to leave the work A, the work A is not
fixed any longer in position by the fixing member andrthen the endless belt 46 of
the work conveyance rail set (42/44) is driven in a direction opposite to the
direction in which the work A is carried in to the processing position, the work A is
moved from the processing position toward the end of the work conveyance rail set

(42/44) which is on the side of the loading/unloading section 14, When the work
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nove the nozzle 73 on the application head 70 to a
desired position on the work A and air is supplied
“fromthe liquid application apparatus into the

syringe 71 to discharge a liquid fromthe nozzle 73,

t hereby making a desired application such as 10

underfill or filling. The application had 70 is noved
inthe X-, Y or Z-directionzgs necessary by driving

the X-, Y- and Z-directionally noving units 60, 56

and 62 during the discharging as well. In this

operation, it is possible to reflect, on the

application operation, a distance to the surface of
A hevenitaes theeadwlel: trprit benviesramee radissipldacepthe belt 46 siops
sensor 74, and a status of the work A anal yzed based
bemgalriven kend AundksGhe nage icsmipeded by the camera 76. In

the work processing operation, the heater (52/54) is

i n Trothe wosk thrrying-oti obtmatonf thehveorindy in the pregessipg pegion stays
the work A for increasing the fluidity of the
there tidrck: eqoialin Bohevbefdre Ahd hdniter (A2134) xelomstest todlgatathgavork A, the
“mai n heating" hereunder). (3) Carrying out the work
Wik Af tsératetl dyhbaheater (52/34 plsosaftes e prgcessingeenssatiies made
work A, the work Ais not fixed any |onger in

(fosheatog vyl hetrefefried tngs frefitydicasing” herepnddie endl ess

belt 46 of the work conveyance rail set (42/44) is

dr i Yent, inewathdiliqeist isenpligbisstine avark byrbe Ligyidempligpfiqnapparatus
which the work Ais carried in to the processing

vpididiet ¢xpipingdie work A is noved fromthe processing
position toward the end of the work conveyance rgi

set Fist, (apfoliaying pearaiiensaie prglegs dellgys iniake a work A out of the
| oadi ng/ unl oadi ng_sectjon 14. \Wen_ the work 22 A
mpgaziass! GeoniERIE the WORKS HODIHES WK COBRREARSRAcal s (#2/44).
set (42/44), the belt 46 stops being driven and thus

¢ he Nesalyanagagpet COMaInE W6 koTE 4y 9P Bprocessed 15 moved
operation, the work Ain the proce siggépo%htion e cl
Femyear toHEE Op dhe HRgRFPS FARYEYABCHE SFe 4 he  Re B84 1N clamper

(52/54) is lowered to | eave the rkAGthe wor k A
g AR s SR ST B oR e FRatt Ve o
gcr)s?tcl:(?ns qugag%gl%reac zlmggerl 350 S ?%% front end portion of the magazine

conveyance rail set 22 and the magazine 16 is clamped and held between the claws

‘of the magazine clamper 30. Then, the magazine clamper elevator 34 and

magazive clamper Y-directionally moving unit 32 are driven to position the
magazine 16 on the end portion of the work conveyance rail set.

Thereafter, 2 work A is taken out of the magazine 16 for application. The
application will be explained below with reference to FIGs. 5 and 6 (showing
operations made in steps | to 13).

Step 1:

Tﬁe first work clamper 48 takes outa yet-to-process work (work A} from the

magazine 16 and places it onto the first work conveyance rail set 42. See FIG.

5(a).
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(this heating will be referred to as "after-heating"
hereunder). Next, how the liquid is applied to the

work by the liquid application apparatus wll be
expl ai ned. First, the follow ng operations are nade

as follows to take a work A out of the 10 nmagazi ne

16 containing the works A onto the work conveyance

rail set (42/44). Nanely, &amgazi ne 16 containing

the work A going to be processed is noved fromrear

to front on the magazi ne conveyance rail set 22. The
magazi ne danper el evator 34 and nagazi ne danper
Y-directionally noving unit 32 are driven to

posbtepdn t he magazi ne danper 30 on the front end

portion of the magazine 15 conveyance rail set 22 and

t heAtrtipaizishwotiGcimveyhrrrad sandi2. b wobeAvie earricdentol rdees and
, of the magazi ne danper 30. Then, the magazine daTPer
sebjeviat do tiBdprargatinggathhmagaripen 6 Ys gioved t¢ neailthgend of the
moving unit 32 are driven to position the nagazine .
sa@nelrveotkeconngyanse riibpetd. t Hdievibrgazemnleipaneeed by the magazine
set. Thereafter, a work A is taken out of the )
chraprericleyal® Yandappgdzeeg ¢lemper Nelirezgongdlyl meskigomiigd. | See
be expl ai ned below wth reference to FIGs. 5 and 6
Fshoiing operations nade in steps 1 to 13). Step 1:

The first work danper 48 takes out a yet-to-process

wor RePwork A) from the magazine 16 and places it

onto the first.  work conveyance rail, set 42. See FlG

25 sytalye fipss work epnyeyange s thesppligationdinsdedngoved onto the

rail set 42, the work is carried into _place and .
%%S@@gwsxt@nt(ﬁ@@aem@sﬁ% () PrOgRES; ﬁ%glﬁlcﬁéhq@awsnheamg of, the

ekt s o 8 D HBORRGHL T T6VPE Dol 5y X AEagY
moving units 60, 56 and 62. |

At the second work conveyance set 44, the second work clamper 50 takes out
a yet-to-process work (work B) from the magazine 16 and places it onto the second
work conveyance rail set 44. See FIG 5(c).

Step 4:

At the first work conveyance rail set 42, the work A 1s continuously processed
and subjected to the main heating. |

At the second work conveyance rail set 44, the work B is carried into place
and subjected to the pre-heating. |

The magazine 16 is moved to near the end of the first work conveyance rail
unit 42.  See FIG 5(d).

Step 5:

At the first work conveyance rail set 42, the work A is subjected to the after-
heating.

At the second work conveyance rail set 44, the application head 70 having
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5 danper- el evator 34 and nmgazi ne danper
Y-directionally noving unit 32. See FIG 5(b). Step
3: At the first work conveyance set 42, the
application head 70 is noved onto the processing
position (nanely, work A) to process, and nake the
mai n heating of, the 10 work A The application head
70 is noved by the X-, Y- angd Z-directionally noving
units 60, 56 and 62. At the second work conveyance
set 44, the second work danper 50 takes out a
yet-to-process work (work B) fromthe nagazine 16 and
places it onto the second work conveyance rail set

cérhpleRe@EthE ptdab €t thd Brsdtvapk dontéydnbe rdil s #2Womoved onto the
conveyance rail set 42, the work A is continuously

pEIREEBS Aakitian thastddy, eaire Btan hbgetmidwhbrkaddnvgyandt riihest 44 to
second work conveyance rail set 44, the work B is
pedukd, @fld infike tid mam heandg sfihect@ld B.o SdecFI0k 8écheat i ng.
20 The magazine 16 is noved to near the end of the
firStepwork conveyance rail unit 42. See FIG 5(d).
Step 5: At the first work conveyance rail set 42, the
wor Ehé\wiosk Alibpacikddut frotrthen tfetfénst whdatinvgyaiRs i s¢tHe.
second work conveyance rail set 44, the application
headt 7 deavidhgofidconvopmicetred sehéd, thowedsBds contmubisiyt
wor k conveyance rail set 42 is noved onto the
poo@sesisindgupesiedito they mamehaatingor Re®F1Grd(fhe second
wor k conveyance rail set 44 to process, and nake the
mai ftdpéating of, the work B. See FIG 5(e).

At the first work conveyance rail set42, the first work clamper 48 picks up
the work A having been carried out from on the first work conveyance rail set 42
and houses it into the magazine 16.

At the second work conveyance rail set44, the work B is continuously
processed and subjected to the main heating. See FIG 6(a).

Step 8:

At the first work conveyance rail set 42, a yet-to-process work (work C) is
taken out from the magazine 16 by the first work clamper 48 and placed onto the
first work conveyance raii set 42.

At the second work conveyance rail set 44, the work B 1s continuously
processed and subjected to the main heating. See FIG 6(b).

Step 9:

At the first work conveyance rail set 42, the work C is carried in and subjected
to the pre-heating.

At the second work conveyance rail set 44, the work B 1s continuously

processed and subjected to the main heating.

The magazine 16 is moved to near the end of the second work conveyance rail
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Step 6: 5 The work Ais carried out fromon the first
wor k conveyance rail set 42. At the second work
conveyance rail set 44, the work B is continuously
processed and subjected to the main heating. See FIG
5(f). Step 7: At the first work conveyance rail set
42, the first work cl anper48 picks up 10 the work A
havi ng been carried out fropton the first work
conveyance rail set 42 and houses it into the
magazi ne 16. At the second work conveyance rail set
44, the work B is continuously processed and
subjected to the main heating. See FIG 6(a). Step 8:
set24At SeB&IGid(8). work conveyance rail set 42, a
yet-to-process work (work C) is taken out fromthe
magstepne: 16 by the first work clanper 48 and pl aced
onto the first work conveyance rail set 42. At the
s ecanthevirskworknoayeyemee rail set4d, thempplihatiomwrdad 50 mving
continuously processed and subjected to the main
cheptekatithe Peecert G thé bycond vBk epneyanre raibset ¥ 43 maged to the
conveyance rail set 42, the work Cis carried in_and
pentejsing positiom (raneely veorhégtamige fast work epoyeyrhopestik set 42 o
conveyance rail set 44, the work B is continuously
pprcess ssé duekedhs nhjreikdatidg ob, thhevorkiith heating. 25 The
magazi ne 16 is noved to near the end of the second
wor At therseegmthwerk eduvepBicegall sgidd, GeawprkBas sybieatedfp the
10: :
after-heating. See FIG. 6(d).

Step 11:

At the first work conveyance rail set 42, the work C is continuously processed
and subjected to the main heating.

At the second work conveyance rail set 44, the work B is carried out.  See
FIG 6(e).

~ Step 12:

At the first work conveyance rail set 42, the work C is continuously processed
subjected to the main heating,

At the second work conveyance rail set 44, the second work clamper 50 picks
up the work B having completely been processed on the second work conveyance
rail set 44 and housed into the magazine 16. See FIG 6(f).

Step 13:

At the first work conveyance rail set 42, the work processing and main
heating are continuously done.

At the second work conveyance rail set 44, the second work clamper 50 takes
out a yet-to-process work (work D) from the magazine 16 and mounts it onto the

second work conveyance rail set 44. See FIG 6(g).



At the first work conveyance rail set 42, the

application head 70 having conpleted the process at

the second work conveyance rail set 44 is noved to

the 5 processing position (nanely, work C) on the -
first work conveyance rail set 42 to process, and

maeke the nmain heating of, the work C. At the second

wor k conveyance rail set 44sthe work B is subjected

to the after-heating. See FIG 6(d). Step 11: 10 At

the first work conveyance rail set 42, the work Cis
continuously processed and subjected to the main
heating. At the second work conveyance rail set 44

t heAfimrrdonfplétiorcelf the elovrieperaiens iEisEDs  (te).3, theeggnioller goes
15 At the first work conveyance rail set 42, the work
baekite stprit inrwinigh liy/w Bk tepeaidhel abaymentieRpd QPEHioNEy; #f should
heating. At the second work conveyance rail set o
b¢ hetes ¢z am stap Kk theawps C 5oreplasre Withpthe feor ?@dBWHééP@Wﬁh
conpl etely been processed on the second work
theomarlyB fuefochng threfubaenusAHOMBAYYY- i nt o t he magazi ne

16. See FIG 6(f). 20 Step .13; At the first work :
;:] onWgaabdhe worksiathy pagegiae WErake PROSESES 25 §OUFF traPfgazine

eating are conti nuously dgne. At the cond wor.k
cla@iwzé)?»am%@w@ ¥y Sermagpine e TEREHEV A 1 pRELap? clamper
takes out a yet-to-process work (work. f.romth
Yrdigretionally moxing FRILAE © Place EgTgRINC 155%‘8%& § e
conveyance rail t 44. See FIG. 6 .2 Atter .-
TAgABINE hOBHNS FLags LA G A %#F?f SB&"E&%&‘&O&“?F
the control | er goes .
magazine 16 on the magazne conveyance rail set 22 and repeats the above

operations.

The magazine 16 placed on the magazine holding stage 24 is taken up by a |
worker or robot (not shown) and sent to a processing post on the production line.

To reduce the time for taking out and housing a work by reducing the distance
over which a work is to be moved in this embodiment, a magazine from which 2
work is to be taken by the work clamper is positioned by the magazme clamper
elevator for a work going to be taken out from the magazine by the work clamper
to have the bottom thereof set at the same level inside the magazine as the upper
surface of the work conveyance rail set.  Also, a magazine into which a work is to
be housed by the magazine clamper is positioned by the magazine clamper elevator
so that a position inside the magazine where the work is to be housed is set at the
same height as the upper surface of the work conveyance rail set.

Through the above operations, 2 work has already been carried m onto the
second work conveyance rail set 44 when the {vork is completely processed at the
first work conveyance rail set 42 and the application head 70 is moved onto the

second work conveyance rail set44. So, the work can readily be processed at the
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back to step 4 in which it wll repeat the
above-nenti oned operations. It should be noted that
in step 4, the work Cis replaced with the work A and
work Dis with the work B for effecting the
subsequent operations. 5 Wen all the works in the
magazi ne 16 are processed as above, the nagazi ne
danper 30 is driven by the nmagazi ne danper el evator
34 and mmgazi ne danper Y-directionally noving unit
32 to place the magazine it is holding onto the
magazi ne hol di ng stage 24. Then, the nmagazi ne danper
30 hol ds another nmgazine 16 on the magazi ne

sesond evask cenveyrnce il #944nd repeats the above 10

operations. The magazi ne 16 pl aced on the. nagazi ne

hol Sinilgrist agerk has glf@%éwe% gamipddn %B}ﬁi]@?ﬁfétrvg?fétfél?veym%
(not shown) and sent .to a processing post on the

il Se SR PREr Worls i SRR B Br A RD it SRPHOVBI

and housing a work by reduci t di st ance oyer
COTGIRTGE TBIRE 44 206 LISCTRNGREPT ReahilsiSHbH; (e sgoond work
magazi ne from whi ch 15 work is to he taken b he
CHBYR 2BERErset 4 p ogPi tg% ek G Fﬁ @r‘?ﬁiﬁ%?gi TS tnttirs

el evator for work going to be tak out fromthe.

ALk ZOTYRYABGE SN RS DTOPESIED 1 ¥ Op P Atived at the
thereof set at the same |l.evel inside.the nmagazin "

PR OREStip Boiign 7 D SBr oF RECHF i Sy ICROTPER b dgpftie the

Al'so,. a azine into which a work is to be housed
-%ﬁ%ﬁﬂ@ﬂﬁ%ﬁ?f%e danper is positioned by the nagazine

e TR R T S
Bt BB R Bt e fgaon e
B B0 LR Ao 8 o 80 movemen
ST G WP SR e B S
RS AEIANGS s Srid o i
work conveyance rail set, for the works may not be carried at 2 high speed because
of being are small, delicate and thus fragile.

Also in the processing apparatus according to this embodiment, a limited
number of processing units are moved between the work conveyance rail sets.  So,
even in case the number of work conveyance rail sets used in the embodiment is
increased, the apparatus as a whole will not be correspondingly larger.

Also since the plurality of work conveyance rail sets is provided m the
apparatus, a2 work can be let to stay in the processing position both before and after
processed, which makes it unnecessary to provide any special wait positions befors
and after the processing position, respectively.  Thus, the efficiency of operation

and the entire apparatus can be designed smaller.

Also, since the plurality of work conveyance rail sets makes it unnecessary to
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second work conveyance rail set 44. Simlarly, a work
has al ready been carried in onto the first work
conveyance rail set 42 when another work is

conpl etely processed at the second work conveyance

rail set 44 and the application head 70 is noved onto
the second work 5 conveyance rail set 44. So, the

wor k can be processed i medipgtely at the first work
conveyance rail set 42. That is, processing of the

wor k having arrived at the processing position can

be started without waiting, which permts to inprove
the production efficiency. In this enbodinent, it is
prictds eyt yait hasitiens bothdwwéormant ajfisr temppeassing pogition,
processed and before another work starts bein i
rqspotitehe the work epppletady pmeessed dan Sh garrepdiart ﬁ@%lé‘c&%ﬁ'@m

t he other work conveyance rail. However, this
winsletenworkdaes Heen ¢amreed in. a Seatiedpading/hnipadingrectiommay be
the tinme after a work is conpletely processed at one
prptdedoy ayenctde af fhequpcesmgsepect. Wibelk makeg gpopwble to
inonto this work conveyance rajl set, for the works
degign e apparasy FRaler dparpiniGagn a dpasier aprb uplgaderyage grovided at the
being are small, delicate and thus fragile. Also in
OpRes!{er IS sEPPREUN Bl PRINGPTAESINGISAEHIAS t hi s

enbodi nent,, .a |limted __nunber of processing units are .
mov SEFOFEE WET IRENRES Ok DERRTACPRTRRIESIC) feé‘é?egl. DOZFT consumption

R T T
5 SRSl bR ST TR R P
B s BR3P SR osion
B A3 SRS b PSR P R 58

B REESHER B e PR B o S ot
5 BRSO S G50 TR AP e

such as underfill filling and sealing, a work can be heated by the pre-heating to

reach a temperature at which the liquid material can easily flow and also a work
can be heated by the after-heating fo reach a temperature that will promote the
flowing of the liquid material applied to the work.

FI1Gs. 7 and § show another example of the liquid application apparatus as the
processing apparatus according to the préseﬁt mvention.

In this embodiment, a loader 14A and unloader 14B are provided to the ieft
and right, respectively, of the processing section 12 as shown in FIG. 7 (front view).

In this case, a work A completely processed is carried out of the processing
position to the side of the unloader 14B opposite to the loader 14A.  The work A is
housed into the magazine 16 on the unloader 14B by a work clamper 48B or 50B

(take-up unit) provided at the end, on the side of the unloader 14B, of the work
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28 provide any wait positions both before and after
the processing position, respectively, the work
conpl etely processed can be carried out to the side
from which that work has been carried in. So, the
| oadi ng/ unl oadi ng section nmay be provided only at
one side of the processing section, which nmakes it
possible to 5 design the apggratus smaller than in
case a | oader and unl oader are provided at the
opposite sides, respectively, of the processing
section. Also the Iimted nunber of heaters
contributes to reduced power consunption of the

cOpRALAtdmilaRd4d ega4heat staying inside the apparatus.
Thus, the influence of the heat on the other

mechaRbgidl beaittEihactheQbhder ARl sndofnibdier apBaira toisstiusted
smaller. 10 Also in this enmbodi nent, the heater

sBhOMHEROhe Madinghreiaefinplsetss] Ath hedirtd @rbodimentrake

the main heating of a work being processed,

pr eThe &tddeg 194 has yety-iowopk claaseedddwukd 404 (take-out unit) any
after-heating of a processed work. In an application

df ewhibti eiriefa magatitie MBte@ntahing pel-tegrdcesmvotia frum 2 lneagazine
to a work flows to have a desired state, such as
denderahict kaif sdt DPAg afthedealer AA lmswinoks magadies haldingosiage 24A
by the pre-heating to 15 reach a tenperature at which
duite whi e et mptyenagizireafiomashicl Wdrksharebemhsarrzedwart ks placed.
can be heated by the after-heating to reach a '

t enfide ampte magatinedid ¢arped nntenagezine domweyapcefrai bas 22B to the
liquid material applied to the work. FIGs. 7 and 8 )
wiioaticaidBhe The iamiet ¢4Bfhas hisola magarizgppdlivwt stage 24B onto which
apparatus as the processing apparatus according to

& egpries éhin whickmrocessed@otiss havedeembodicddnpiaced.

| oader 14A and unl oader 14B are provided to the left
and In itghfizst embpdictdnt.ahy maghzingslanprs S9stirihe adigdmioading
as shown in FIG7 (front view). _In this case, a work
ctionpf dpetohqld savagazing ¥ Famy waishguestgyonkras been taken out
processing position to the side of the unl oader 14B
wppdke werk is completeloriiocassad an setymsito Mgt gnagaginge (S0, the

into the magazi ne 16 on the unl oader 14B by a work. )
spapes clagpenl sgmot place the empty magazine 16 on the magazine holding

stage 24 and receive any new magazine 16 in which a yet-to-process work is picked
up from on the magazine conveyance rail set 22.

Thus, no other work can be suppiied for a while to the work conveyance rail
set 42 or 44 until the last work completely processed returns to the magazine 16.

In the second embodiment, however, a work taken out of the magazine 16 on
the loader 14A is housed into another magazine 16 on the unioader 14B.
Immediately after all works have been taken out of the magazine 16 on the loader
i4A, the magazine clamper 30 of the loader 14A can place an empty magazine 16 it
is holding onto the magazine holding stage 24A and hold another magazine having
housed an yet-to-process work picked up from on the magazine conveyance rail set

22A
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25 (take-up unit) provided at the end, on the side of
t he unl oader 14B, of the work 29 conveyance rail set
42 or44. 1t should be noted that the | oader 14A and
unl oader 14B are constructed simlarly to the
| oadi ng/ unl oadi ng section 14 in the first enbodi nment.
The | oader 14A has carry-in work danpers 48A and 50A
(take-out unit) any 5 of whjch carries a nagazi ne 16
cont ai ni ng yet-to-process works froma magazi ne
conveyance rail set 22A. The | oader 14A has also a
magazi ne hol ding stage 24A onto which an enpty
magazi ne from whi ch works have been carried out is ]
pl attegefold) eveekptan egppliné costinumnsiyeshto theawmikgeorivagance rail
conveyance rail set 22B to the unloader 14B. The
sdt dade 4] 4Bidhafartabsimprovesgthz ipnedintiodiralg. st age 24B onto
which 10 a mmgazine 16 in which processed works have
be eThdwlosmakntionpd fcst dnd becandesThbodimentstod dhorpiesentapyention
magazi ne danper 30 of the | oading/unloading sectign
adebthasthe ovdr koneeyrpegaiziase theow orkoranwpy asge sail sefs 4hapd 44
has been taken out wuntil the work is conpletely
hpriog essadermds mechanisnusingthe beilg46i nBowsyer, fhpdresent
magazi ne danper 30 cannot place the enpty nagazi ne 16
irentibe ismaydiniites fociudh merls SoRYIGECOTRLLGE PHIBIN BSSHhy
new magazine 16 in which a yet-to-process work is .
npchimism topndvesnwork koldingghizihiea b@lgvé%m% dhg £rgirgggpn or a
22. Thus, no other work _can be supplied for a while

. meshahismiorosonvesiaiicle faritectser whle glamping appTt of e work.

| ast work conpl etely processed returns

0 the
magHeRises a6 used 1 adjest e BAEK ERBERHER  INBRET-dhe present
work taken out of the magazine 1? gn 20 the.l oader
VRIS TROUEE FINE %@&%&mME p 8oty Py qapler as necessary.
unl oader 14B. Irmedi ately afte ?IL wor ks have been <
t ak &hthewaforsmentienerhepPHICNE. Hhe ifikd apRtgation gpRaralywvith 2
magazi ne danper 30 of the | qader 14A can gL@petanisnot
neppleyis HeRfes HRIOEESIE A9vaCth o HPWEY Gnil’ PERE WRGEZT e
]jhrgiltgé tr:]ogsuscgl%g]?qu%é éppalpc%tigg .agpaarg tsho%rt oy as%:'anc%v?c%vﬂl%laces a
device on a work, a device that machines and cuts a work or the like.

Also, as a take-out unit to move a work from a magazine onto a work
conveyance rail set, there may be used a push-out unit that moves a work onto the
work conveyance rail set by pushing the work at the rear end from a side of the
magazine opposite to the work conveyance rail set in place of the work clamper.
Also, as the take-up unit, there may be used a push-out unit that moves a work into
a magazine by pushing the work at the rear end.  Also, as the take-out unit and
take-up unit, there may be used a unit that moves a work with claws hooked in
holes or concavities in the work.

According to another embodiment of the present invention, there is also

provided a liquid application apparatus that may preferably inchude an appiication

head unit with a nozzie which discharges a liquid, a work housing unit to house
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housed an yet-to-process work picked up fromon the
magazi ne conveyance rail set 25 22A. 30 Therefore,

wor ks can be supplied continuously onto the work
conveyance rail set 42 or 44, which further inproves

the production rate. The aforenentioned first and

second enbodi nents of the present invention adopt,

as the work conveyance |ineg; the work conveyance

rail sets 42 and 44 5 having a conveyance nechani sm
using the belts 46. However, the present invention

is not limted to such work conveyance rail sets but

may use a nechanismto nove a work hol ding table by
warksahid 5 eroekvconvdyaaceanit pevidegibadow she appdicatmirs headgo carry 2
move a work in the X-direction while clanping a part
wofk suppliet flom Heaw erkshamsmguseitotopeadjiarswhetadt iwde ke apphied by
tenmperature. However, the present 10 invention may
thesppHcatimnl lmadandalsoorabiyrihe wonk ebmpldieixapplieth e slosk

as necessary. |In the aforenentioned enbodi nents, the
hbising ohiap pThe aprimatiop peadiney prtferably ngbigg|as appliciion head
as a processing device. However, the present )
having fiid mozzisstonbschargenthe diguidonatgeial, 4 vertifaily moving unit to move
application apparatus but may use a device that
thsl appéisation kkad vestieailyaa Westknovang apit baving atbegBrivipey the
and cuts a work or the like. 15 Also, as a take-out
vemically mavinguait ios Brst dgesuohiigaRichehe hean §xigpds and a second
conveyance rai|_ set, there may _be used a_push-out .. .
maving wihexiendesing ssprd éﬁ?@@h@%em %Ogbﬁ%‘@é%ﬁlé@gr djrqction
set by pushing the work at the rear end_froma side
obtherheam iopgays fie isgpoithe S%C@ﬂfiﬁ{éf%?% DM R PENCEVEERICe
set in place of the work clanper. Also, th )
TeSRANISTR AY Prelenabheingiiie (¥ GF BePry Caﬁ‘éq%r’-a%%ﬁaﬁféﬁ?i Pr EHHEYIRE
noves a work into 20 a magazi ne by pushing the work
WPHe rear end. Also, as the take-out unit and

take-up unit, there may bhe us a unit .that VES, -a

wor i HROLE NG OREa e Wiomensusiecisieonid BEERHS e
ptrgx?idg\g Extk one end of the work conveyance unit. '

Also, the liquid dispenser may preferably include a heating/cooling unit
provided below the work conveyance unit in the coating position to heat or cool the
work.

Further, the first direction may desirably be the same as the extending
direction of the work conveyance line. '

Note that in the processing apparatus according to the present invention, the
operations of the drive for each member, adjusting units for the heater, dispenser
and the like, and various sensors are controlied with signals being transferred
between them and the controller (not shown). The controller may be a well-
known one normally used in this field of industry, and is not limited in construction
and arrangement so long as it controis the above members to operate as desired.

The controller used in the present invention may be formed from an electronic
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Accordi ng to another enbodi nent of the present
invention, there is also provided a liquid
appl i cation apparatus that nay preferably include an
application 25 head unit with a nozzle which
di scharges a liquid, a work housing unit to house 31
wor ks, and a work conveyance unit provided bel ow t he
application head to carry as,work supplied fromthe
wor k housing unit to a position where it is to be
applied by the application head and also carry the
work conpletely applied to the work housing unit.
The application head nay preferably include an

AR, sk apid1gathab teavimgl from canpl eirtwitdirovidad fer thegbove

tquid matérial, a vertically noving unit to nove

e eANRsb@bh@FedaBackigeild berarkey thean, fai single wondrolingnitradapted

having a beamto nove the vertically noving unit in
tPeditfos thedh&:@BEisMY dendisyiank redesving aignels torrd, frogn ghegmembers
second noving unit extended in a second direction

oflh EE@bRAtios b Brdtheontsdl emvdiitsy di rection of the beam

to nove the beamin the second direction. The work

C ONXRyaRE eorkfbilee aimyninamiyry a persbeslaisnyputercor e likoer ¥
more conveyance |lines for conveying the work. In the
eRR@uLicl dirquit bodidsinstatied insidvethosabinhovfstha §reassying ABRAT fus-
desirably be provided at one end of the work )
conpéyahee each bf thel memberses 10 bpicantlisg apasepe fgigrmined by
preferably include a heating/cooling unit 15 provided
Haedvoure blagh asomkeleonuey ahowt onsaftwaresheh avaproggam. 1t may be
position to heat or cool the work. Further, the .
chiangsid i chmopingronipghedesdivaap Bycthes & ProZERwvifsthe jhardware being
extending direction of the work conveyance |ine.
idbtuechdnged.i n t he processi ng apparatus according to

the present invention, the 20 qperations. of t

e
dr i idsd, dre eandtolles missrbe RIGVIGSE PG I IPYEL PRI 1Q w@[ge entry of how

heater, dispenser and the |ljke, and various sensor.s

o st o8 fock MRTEFPLSFgig) 41k 951D RGP SR RS result of control,
48 necessary.

Industrial Applicability

As having been described in the foregoing, the present invention proposes a

processing apparatus and method improved in production rate, the apparatus being

" reducible in size. It is not applicable only to the liquid application apparatus with

a nozzle but also to an apparatus that places parts on a work and an apparatus by

which a work is machined or cut.



bet ween them and the controller (not shown). The
controller my be a well- known one normally used in
this field of industry, and is not limted in
construction and arrangenent so long as it controls
t he above nenbers to operate as desired. 25 The
controller used in the present invention may be
formed froman electronic 32 circuit, for exanple.
It may be fornmed fron1contrqh circuits provided for
the above nenbers to send dnd receive signals
between them a single control circuit adapted to
control the nenbers by sending and receiving signals
to and fromthe nmenbers AIMEQNDbi nation of such
control circuits. 5 Also the controller may mainly be
a personal conputer or the like or an electronic
circuit board installed inside the cabinet of the
aratus. Also, how each of the nmenbers

s fo bA VORk PO FaSamEa RS COMATINS by har dwar o

such as an electronic circujt or software ,such as a

pr ogmiwality ofayotkeconvsyages i1893 eﬁaﬂapﬁgmlﬂsm fe be oved;
software such as a programw th the hardware being

10 ketepping lienigsdforAteppingiewetnin 8 predetampingd processing
provided with an input unit to make entry of how
pesitivnnerbach o8 theowioek conveydricedinest c. and a di spl ay

unit to show the result of control, as necessary. 15

| ndugirbt&dsiripabiiealfot niakiAs alkired precsss destheiwetk stopped
the foregoing, the present invention proposes a

bgfﬁg%ﬁﬁﬁ}ﬁggggﬂf@taﬁa and net hod inproved in

roduction rate, "the apparatus being reducible in
Sl zeg. 1S [ PORGIVT
apof gyt ROV M oteidnt WRvicedtofrepy the work
appar at ui. t hat é%I aces parts on a work and an
CQ@E@F@PS 56 W' ch a work is machined or cut. 33
the processing device includes an applicator having a nozzle that
discharges a liquid matertal, and
the work processing apparatus further comprises a temperature
adjusting device provided for at least one of a yet-to-process work stopping

in the processing position and a processed work stopping in the processing

position to adjust the temperature of the work.

2. The apparatus according to claim 1, further comprising a
controller that controls the apparatus so that before a work having been
processed on one of the work conveyance lines is completely carried out
from the processing position, a next to-be-processed work is carried in, and

stopped in, the processing position on the other work conveyance line.



CLAIM5S 1. A work processing apparatus conprising: a
plurality of work conveyance |ines on which works are
to be noved; a stopping device for stopping a work
in a predeterm ned processing position on each of

t he work conveyance |lines; a processing device for
meki ng a desired process on the work stopped by the
st oppi ng device; and a noving device for noving the
processing device between thg work conveyance |ines,
wherein the processing device includes an applicator
havng Eh@@ﬁ)@bﬁaﬂlb atcordiisg traclpés B further domarsingkh,
and the work processing apparatus further conprises a

cbﬁﬁf@ﬁ?ﬁiﬁé"t Qonfel LHel ABadievis 66 thathe fBesa Wasrkattoppabin the

one of a yet-to-procéss work stopping in the

p?ﬁg&g@gcﬁetgiﬁaﬁ bl @Ik 3NthelwBHOE WoNIhes o e&h@gegbgyf

sing 'position to adjust the tenperat

the work. 2. .The I 0 ' 4.0 ' :
ppoeNEl S P PR B BR REb A RS R i BifBkafn. the
apparatus so that,before a work havi ng. been

PR sestedPSHOB RS (BF AR WAPK COBTORPSRAL i nes i s
conpletely carried out fromthe processing position,
a next to-be-processed work is carried in, and
stopped in, the processing position on the other work
condeyailbe dppamtugaccadimtéo alapar hons, Astheraramppryng a
claim1l1, further conprising a controller that

contrbliet that kenappethet arpasatut satthitewber aavods Koppop pe the
in the processing position on one of the work

pEOERSSHBNSSiibASH dife 601 WbE Yonwsyemesdas seartebéding

t 0- be-processed work is carried in, and stopped in,
pr&&ssed, other work completely processed on the other work conveyance
line where the preceding process was done has been stopped in the

processing position.

5. The apparatus according to any one of claims 1 to 4, further
comprising a magazine holding device provided at one end of the work
conveyance lines for holding magazines each capable of housing a plurality
of works, and a work take-out device configured to take out works from the
magazine held by the magazﬁle holding device and supply them to-all the

work conveyance lines.

6. The apparatus according to any one of claims 1 to 4, further
comprising a magazine holding device provided at one end of the work
conveyance lines for holding magazines each capable of housing a plurality

of works, and a work take-up device configured to pick up works from on



processi ng position on the other work conveyance
line. 4. The apparatus according to claim1l or 3,
further conprising a controller that controls the
apparatus so that when a work stopped in the
processi ng position on one of the work conveyance
lines starts being processed, other work conpletely
processed on the other work conveyance |ine where
the precedi ng process was dg%e has been stopped in
the processing position. 57 "The apparatus according

allahaWorkneorifeyahed fhed ah@ Hbusé Whidhento t‘h@fiﬁ%géilﬂ held by the
magazi ne hol di ng devi ce provi ded at one end of the

in€RY REGicki nes for hol di ng magazi nes each
n%%%gg?e o¥ﬁ% usiﬁb a plurality of works, and a work
t ake- out device configured to take out works fromthe
magazi ne held by the magazi ne hol di ng devi ce and

suppl y emto all the ..work convey e lipes., 6. .The
ppar at JECAPDRFE goF Ly AR peit s [ B 4 Rt
further conpri.sinpg azi ne hol dj ng device

CHPHYIHRS dqRagHane holing da GgopTov! @Te@;%%f Pf Hess wosk
hol di ng nmagazi nes_each capabl e of housing a plurality _
conveysics, lingsdoa hatding rargazipesiesdiceansblg Dfhowsinga plurality
pi ck up works fromon 35 all the work conveyance

of iwuerks amsvdik tslec-phedevict contiured) &z take dwlvdotiy fréwa the
magazi ne hol ding device. 7. The apparatus accordi ng

niggaaine beld wf thel dhpszibett®lding detibennd eappivi thehotcdall the
magazi ne hol di ng devi ce provided at one end of the

PSRN, SaRELA L S BaigR 8 ik

WRES TR REHLER, SO, COHL S @ KGRt hohenl FRTAEE
msaugoa%h}/e ltlerlgrp)}; %eallxlla,gézr}%e holding device.

§.  The apparatus according to any one of claims 1 to 4, further
comprising magazine holding devices provided at both ends of the work
conveyance lines for holding magazines each capable of housing a plurality
of works, a work take-out device configured to take out works from the
magazine held by any one of the magazine holding devices and supply them
to all the work conveyance lines, and a work take-up device configured to
pick up works from on all the work conveyance lines and house them into

the magazine held by the other magazine holding device.

9.  The apparatus according to claim 7 or 8, further comprising a
controller to control the apparatus in such a manner that works are

sequentially taken out from the magazine held by the magazine holding



wor k conveyance lines, and a work take-up device
configured to pick up works fromon all the work
conveyance |lines and house theminto the nagazine

hel d by the magazi ne hol ding device. 8. The apparatus
according to any one of clainms 1 to 4, further
conpri si ng magazi ne hol di ng devi ces provided at both
ends of the work conveyance |ines for holding

magazi nes each capabl e of hgysing a plurality of

wor ks, a work take-out device configured to take out
dweide ankr @ipplied torthgaespeetivelwordycarmveyanee tihes,tamd works are

magazi ne hol di ng devi ces and supply them to all the
pleel PR YBASK iritﬁ 9Be nddhzthaNel thetsakes stp@ave @s that in
confl ured to pick up vvorksfromon all the work

vﬁﬁ%ﬁ%@%ﬁ% b éo@@ﬁl gﬁ%éc{/\fég\zfo%-géﬁ%ﬁnce lines.

appar at us accord| ng to cI a| m 7 or 8, further
conprising a controller to control the apparat us in
such_a nner that wor are t aken out
 r ohPt hd NR@PRAFAES ﬁ@?fefﬁ% i glafg 658?5’%3%3

devi ce and suppl ied to the respectlve ﬁgt:onv
cpptreler tnepnip ke AnPargis ks duehh 2 ARG %ﬂ %t
magazi ne in the sane sequence as that in which th

piakedsuthfiven baemeseiiblei wdrk convryanee pees iand hamsrd into the
conveyance |lines. 10. The apparatus according to

ntdgaizine/helfitnt thermagapimedioiding devace and beforca worlk iotaken
the apparatus in such a manner that after a work is

obt 6K dupplidd amiRNoliRe vadrkt vbgéﬁcéiﬁfi&’ eydpickdd mgsrom on
and housed into the magazine held by the nmagazine

001 AP % dRyk ‘iﬁt Y HaferBe %vd&@bﬂv%ghﬁ@ﬁne FEm hée

supp I'ed to t er work conveyante |ine and picked

rom t taken out to the
]ﬂ%g%ﬁ%sp %@%}c&ﬁeﬁ%@d&%gam ne havi ng housed
t he plcked up worKk.
11. The apparatus according to claim 1, further comprising a

controller to control temperature adjustment by the temperature adjusting

device.

12. The apparatus according to claim 1, wherein the process is an
applying process in which the liquid material is applied from the nozzle to a
desired spot on a work and let to flow owing to its fluidity to have a desired

state of application.

13. The apparatus according to claim 12, wherein the apparatus is
configured such that the work stopping in the processing position is

processed and then let to stay there until the liquid material applied to the



11. The apparatus according to claim11, further-
conprising a controller to control tenperature
adj ustment by the tenperature adjusting device. 12.
The apparatus according to claim1, wherein the
process is an applying process in which the liquid
material is applied fromthe nozzle to a desired
spot on a work and let to flowowing to its fluidity
to have a desired state ofggpplication. 13. The
apparatus according to claim12, wherein the
vARRat &ty flomang CoWf Bl eekifsiCitatdhandtthen varriedsd@ppomothe
in the processing position is processed and then |et
igpuntil the liquid material applied to
p?ﬁgﬁégﬁyagﬁﬁsgtarts flowm ng and has a desired state,
and then carried out fromthe processing position.
14. The apparatus according to any one of the

pr egedi claims,  further conprising.,a verti.cal, .

movililg 425 WEFEES AEtoTERE & ARy Sbisdd e PigcAdie claims
ve{lti cal I¥.;. a first noving device having an arm
PRGBS first direction to noving the

vertical noving device in the first direction; and a

sec8eriieal mgvigdewce fpeAIVARE the Brosesyng devikcysbigally;

different from the first one to nove the first

mov arftrstievivieg idevidechasvogad athr extendmg mhe fisgcbinattion to

direction being at right angles at the extendi ng
nibviagttheRegtical hevingr devicn weanisst ldirretionland The

apparatus according to claim 14, wherein the second

OV b REcof@WMEEnEdaviQVéaetdiny ey Secdnidird@idrdid@erent from
across at |east one of the work conveyance |ines.
the first one to move the first moving device in the second direction,
the second direction being at right angles at the extending direction of

the work conveyance lines.

15. The apparatus according to claim 14, wherein the second moving
device is provided to have a moving range across at least one of the work

conveyance lines.

16. The apparatus according to claim 15, further comprising a guide |

rail to hold the first moving device movably in the second direction.

17. The apparatus according to claim 16, further comprising a third
moving device for holding the first moving device movably in the second

direction.



16. The apparatus according to claim15, farther
conprising a guide rail to hold the first noving
devi ce novably in the second direction. 17. The
apparatus according to claim 16, further conprising a
third noving device for holding the first noving
devi ce novably in the second direction. 38 18. A
wor k processi ng nmethod of making, in a processing
apparatus having a plurality.,of work conveyance
lines, a process on a work carried in, and stopped
in, 18. Proeess iphdcddeiid methdll 6F iriing, Nnpl peoecHing apparatus
work conveyance |ine and carrying it out, wherein

| . .
h%lgﬁlgéé g@?ggg 8 aRRk dgﬁgggﬁléﬂlﬂ\éy, GhrBcbdsuh § witkedarAbd in,

rom zl e, and the process Is
oS TSRt pOSATURESRIS, gfipebR S
cPRTRERE Mg B EEET M P bV BREin T om ¢ he pr oceesi ng
D o B S RAGSR PReniserePaRisHRAs )y drcbardsdgirom

where a next process is to be processed, and further
agrozzbea enddhe pspcessyis sequergiadlyemadadyiithssaps prgcestang

processing position and a processed work stopping in
dehzeprmeadsivogk goriveyarce line amdhj edorda vork eopeplataly e

adj ustnment. 19. The nethod according to claim18,

préessetd ohefrer of thewook catwaaade finet Recpnpbeslsi aigried out
position on one of the work conveyance lines is
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is to be processed, and

further at least one of a yet-to-process work stopping the processing
position and a processed work stopping in the processing position is
subjected to temperature adjustment.

19. The method according to claim 18, wheremn before a work
stopped in the processing position on one of the work conveyance lines is
completely processed, a next another work is carried in, and sfopped in, the
processing position on the other work conveyance line on which a next work

is to be processed.

20. The method according to claim 18 or 19, wherein when a work
stopped in the processing position on one of the work conveyance lines
starts being processed, a preceding work completely processed in the

~ processing position on the other work conveyance line is stopped in the



20. The nethod according to claim 18 or 19, wherein
when a work stopped in the processing position on
one of the work conveyance |ines starts being
‘processed, a preceding work conpletely processed in
the processing position on the other work conveyance
line is stopped in the 39 processing position. 21.
The net hod according to any one of clains 18 to 20,
wherein works are sequentiakly taken out froma
magazi ne housing a plurality of works to the
prespenig pesisionk conveyance |ines, and the works are
picked up fromon the respective work conveyance

l'i neg. ampchaugrRml ddtbedinbeormyagnaef clabmt N§ AT, wherein
sequence as that in which the works have been taken
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work is taken out to the work conveyance line from

the magazi ne havi ng housed that taken-up work. 24.

The net hod according to any one of clains 18 to 23,
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material is applied froma nozzle to a desired spot
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desired state of application, and the work stopping
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to stay there until the liquid material applied to

the work starts flowing and has a desired state, and
then carried out fromthe processing

23. The method according to claim 22, wherein after a work is picked
up from on one of the work conveyance lines and housed into the magazine
and before another work is taken out to the other work conveyance line and
housed, a new work is taken out to the work conveyance line from the

magazine having housed that taken-up work.

24. The method according to any one of claims 18 to 23, wherein the
process is application in which a liquid material is applied from a nozzle to a
desired spot on a work and flows owing to its fluidity to have a desired state
of application, and the work stopping in the processing position is processed
and then let to stay there until the liquid material applied to the work starts
flowing and has a desired state, and then carried out from the processing

position.



position. 40 25. A work processing nethod for

meki ng, in a work processing apparatus having a
plurality of work conveyance |ines, a process on a
work in a processing position provided in place on
each of the work conveyance |I|ines, wherein the
process is application in which a liquid material is
di scharged froma nozzle, and a work conpletely
processed on one of the work conveyance lines is
carried out fromthe processing position, and a new
t o- be-processed work is carried in to the processing
position, after the process on said one work
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on a work on said oné work conveyance line is started
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discharged from a nozzle, and a work completely processed on one of the
‘work conveyance lines is carried out from the processing position, and a
new to-be-processed work is carried in to the processing position, after the
process on said one work conveyance line is complete and before the
process on a work on said one Wérk conveyance line is started again after
completion of the process on works on all the other work conveyance lines,
and

further at least one of a yet-to-process work stopping the processing
position and a processed work stopping in the processing position is

subjected to temperature adjustment.



