APPARATYS, FQR .CURI NG A COATI NG MATERI AL FOR MARKI NG ON CONTI NUQUS %ﬁ?f.?—l
BACKGROUND OF THE I NVENTION 1. Field of the Invention The present %‘y&gt
relates to an apparatus for curing a coating material for marking i Ch 1
applied to wel ded or defected areas of a strip or web of .a netal such as

br ass, -*phgsphor brq ' C ' UL opper or its

pl ated metdal . 2. Dé%?’f &wgﬁf@@%&www Ji hat are in the
form of.. t ii'n band ar FQRIMARKING @M COMEINUQUSHWER hey conti nuously ext end
in a | ongi t BACGKOROUNI (O THETRWENIEGOIN ar e wound on a bobbin to form

wi ndi ng (i ntl Ukiekd idfaheuidversdph) and are shipped froma factory. In a
purchaser ' s T aph@iredolt HOURIOH PEIAES (TR UlbdrAIS Tl atiring 4 ced frames
or connecto& &E‘E t% aé g atg)c{,v?g%% are detected
by a sensor Q aﬁﬁl 9 Q ) u r lé d S pr connect or
term nal s wiefegisd 3 AP QEWeR Qdra dpe t%ih?-ﬁgasﬁe Eﬁ&tspﬁﬁ’r

mat eri al habrenze;j stainlessesteek gupronickel, purecappesordds glated ar eas of the
conti nuous wedtalor marking themin factories where conti nuous webs are
manuf actured and the applied coating nmaterial has been dried by a

speci al i zed2§1|oﬁé§&11 t°iofn° fﬁﬁéiﬁ@ﬁféﬁlmg material for marking. Figs. 6 and
?nag

o mar ki ng wiEELERY Th4C i i HR Fe a“#ﬁ'ﬁfﬁ%@%b[‘%ﬂéﬁe@&%i g Cype.

respect i vel gackkaitberiseythaivhey coptirmouslypenst i aslomgit a coating
mat eri al f odirentiomg Tilenyethey! are pouiid ior Aubebbin todforncwindiaghavi ng a

dryi'ng chanfigiclédes ithetrh&lﬁﬁt!ﬁiﬁraﬁﬂ%@:%?f(ﬁdlfr@lﬁparfacmﬁmmi chis
S
3
ans

hinged to t ' ; 52 and
54 'n pl an BLCASEEr §ﬁ5§%&%ﬁ;§@% w éf“mgfﬁ R
cont i nuous g% 5@&%&@ &g&t ' %@Eﬁgf ase 52 is
provi ded ondefectedoargascare dete Yy SEPERT 1$§s haAhRRE KO air
gener at or s sed forrthe reed framesomecennedgtor termpnalsi withmothingladent er ed
into the dryucly wéladibor dfectedarensal | y di scharged through a respective
gap forned at Aeddti®é méferddlhayiprRividaslybebhcappRatody thelweldedr yi ng
the continu i"%}%ﬂl@&&l ayesy o‘f*tggcé’ HRdous ‘@%B for thdrddHEthRnAe drying
apparatus 5 £ upper “case. rS° opene [l Nng &a{l!ﬁf 4a provided
on the uppelACiQTiEssRiere CORHIRHQUS WERS g matiiachited aled 168 " e o et
52c and theapplieg; copanggnaterial hasheen chded by AsPesializedse 52. After the
upper case appasatusfernidriing soating matenial for marking. Figs. 6 and 7

illustrate conventional typical apparatus for drying a coating

material for marking which are small manual type and large

automatic opening type, respectively.

- Referring now to Fig. 6, an apparatus for drying a coating

material for marking of manual type 50 includes a lower case 52

having a drying chamber 52a in the center thereof and an upper

case 54 which is hinged to the lower case 52. The shapes of the

lower and upper cases 52 and 54 in plan view are shown in Fig.

6(b). A relatively long area of the continuous web 2 remains in

the drying chamber 52a.

The lower case 52 is provided on its two sides with mounting

openings 52b on which hot air generators (industrial drier) 52e

are mounted. Hot air which has entered into the drying chamber -

52a is externally discharged through a respective gap formed at

an inlet 52¢ and outlet 52d of the apparatus 50 for drying the

continuous web 2.

When the continuous web 2 is loaded on the drying apparatus

50, the upper case 54 is opened by gripping a handle 54a

provided on the upper case 54 and the continuous web 2 is passed

through the inlet 52¢ and the outlet 52d so that it is placed on the

lower case 52. After the upper case 54 is closed, hot air is blown
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into the drying chanber 52a fromthe hot air generators 52e. After the

| apse of a predetermined period of tinme, air of roomtenperature is fed to
the drying chanmber 52a fromthe hot air generators 52e by swi tching the hot
air blowing node to air blowi ng node. After the | apse of a given period of
time, the u 4 i ne [ eno contlnuos 2 fromthe
dryi ng appat, glf%gﬁyi?xﬁ% ?fa&q %p%’ar ﬁ%i}p& Bst\gg?ﬁe producti on
line by an a'f:l?ﬁ lapse ef g predelerminad pesied |‘11mﬂ @dT @ rgomhe

conti nuous WEBPeratwre infed torbeedrying chamber5ga flromttheahoomir i

oper abl e tygenemmti%eb@rsmmhmngah@onbtamrmwmglmbae m'ataj@ ng 60

compri ses  abféwiith ot A¥tes meqws%%x% %q% ng el apair of
é r&gﬁ @?% 63,

upper and |g *Ea{sb@@&g p@‘ﬂ% fg

i sposed onglaces

65. IoThe Io g%_l § %PEag%Bb% (913 P&’ators 66
di sposed on ‘F]Prﬁ uC Hae b Mmpmpwwm&mvwewmdm poct codl y, so

that the camdmgdéhemcmlanuonsavebusmnituduedct|on The | ower and upper
cases 62 and @efereurgnww Rig. Vhﬁhé alu‘tbﬁﬂiaﬁt aﬁi‘a’t‘ﬂmﬂs 62a
and 64a. Thﬁ,rl g%dﬁlé?ls@? rlJ&Q—)Ppem ng
62b thereof % h&%%’[ﬁ?ﬁgg a moun UPDREr case 64
IS provi de e ﬂ ﬁ) %elb? whi ch a hot
air gener at qmﬁﬁwpofﬁénﬁm begs ﬁﬂéﬁ@!’slﬁﬁo the drying
chanbers GZSASMG ifacex oppesite/taitbe rpmg@f hmazgnml suppost e f or ned

bet ween t hemembess 63¢ 65ndThéclower heidvapp e&imsetst@fa&mﬁ%daf@ 64d. Wen

the contin d%y%lié)@&%téi‘ @ede s@a 8ﬁH§{é‘f8 er and
o] noaoess ?%‘F 608 T %i’%ﬁﬁvﬁ 3B, it ?34 ool ot 62d of
t he | ower r%fca? ¢ dewer, an dH%@e%QaS% r the

upper case %Q‘@Vl 8¢l om their per sidevwite dipjngchambesss 62a, 64a
fromthe hd2 &landgéﬂﬁr aibedoear, case62Aktprovided ensenefside witted er ni ned

period of tmomnting openingné2ibrherabfon whithh hotait rﬁmwﬁ@zéa ers
62a, 64a frxﬁ@tﬁit@dhorhé UpPEreass Ffidpfoy %awp r@xfe&% RAnal r

of "t e, "t AT utE dBEhime 63 B GIch, £ Bt it BpeRitbn 468  at i g he

act uat or 6670 que the cont| nuous web 2 fromthe drying apparatus 60.

The drying appgd¥eh@t aip that haserteredontorthedoying chanbers 6 azandper at or
whi | e travédeisextimmlbndischarged viagays thze mfoﬂn@@sba@dveénl the
. conti nued. mIEtsIGZLean@ﬁM@faﬂd%e%%é?r gyd.or drying a

coati ng mat er HRE ‘gw NAKO
KI NZOKU KA J%}; é?g Eﬁ"’?ng amf N opey:é& égge?f;mfg

(o0]
evapor at ed

e actuator 6 and the contmuous web 2 is then passed through
the inlet 62c and the outlet 62d of the lower case 62 so that it is
placed on the lower case 62. After the upper case 64 is closed, hot
air is blown into the drying chambers 62a, 64a from the hot air
generators 62e, 64e. After the lapse of a predetermined period of
time, air of room temperature is fed into the drying chambers
62a, 64a from the hot air generators 62e, 64e by switching the hot
air blowmg mode to attosphere blowing mode. After the lapse of
a given period of time, the lower and upper cases 62 and 64 are
opened by operating the actuator 66 to remove the continuous
web 2 from the drying apparatus 60. The drying apparatus 60 is
removed from the production line by an operator while traverse
winding and coil winding of the continuous web 2 is continued.

In either one of the above-mentioned apparatus for drying a
coating material for marking, TAIKUREN (tradename:
manufactured by WAKO KINZOKU KAGAKU Co., Ltd.), a coating
material in which solvent is evaporated so that natural resin is
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solidified when the coating material is heated up to 120 [err] or nore is
used and the coating material for marking is dried by controlling the
heating period of tine t1 (180 sec.) and cooling period of tine t2 (360
sec.) (refer to Fig. 8). However, in the above-nentioned apparat us for
drying a coatin materlal for ITB.I’kI ng, problens in which ¢ (ﬁa(t: mat eri al
for marking$ dlgﬁﬁﬁl dhﬂ@mgmahysm&@ﬁ@ y: fledet er ni ned

t enper at ur enkrens used saind the coating materiabfaramarkingds greddsy wi t hin t he
heating peretu®llihignthe heatifigspeésiodusf timé e 61680 sédtaridiecaling i ght ness
i S not Su”ge ?m@zzp y@@@@@) efezgftBFl e inlet and outlet for the

conti nuous e OI’ the -
initial te er Wy g I@ﬁ&ﬁé %‘t}l %m hat
delayinte EhdP t he
wat er absor nmar;hngeaan @@tdae mIrmI@dy én%)zs p@emmti eof t he
type used i predeteranireed |tenqi>emtmeéfllwhmmg nbcessaryaforr drying cani s

sol i di fied Ryt WPRroFHASH wlehﬁpmérneaﬁﬂ p&i@d%fﬁﬁi& 01 ”ﬁDhiQQsCﬂﬁém ved

when t he co %bf bsa.ﬂ' é §{1 rature
and hum dit %e‘m e Ew Bﬁ under
condi ti ons %Sf] ctglzftu H t P gl.e% QFtﬁ)f?r %;‘g;ﬁ“snw ﬂfa&fl ed enough
and/ or nat uﬂ@@re agefvamm 8 INAIE LEMPEragHg Ok temnRsrap rﬁ1 ght be
transf erredin mhedmhgwhmnbe%ynhmﬁrelquaimwse anchthathdelasninr .

transIe(rj preem amt@elé\mﬁoﬂ@fﬂ@wahngoﬁmismaw%?{Jb hat

i nserted onyi rpﬁ?ﬂi Qﬁgﬂgn n a
an additionst[rg ? PQ Pér 1S N € cod %melnalsafety
Since the d mggpﬁe‘t‘% ?nﬁf?g‘%ﬁ%@ﬁ&% i%{g nt i,nuous web
2 is long aRd& st%mralzg%g V‘F‘H drying
appar at us, resinamaysbetdiissolvedhwhen ithg coating materpal ésil Ké@s may be
heated so taanhosphieredmving aiddghrtevhperaairepandehunsslity. Whenet al may
change. Them@@m&ﬁ@aﬂﬂ AAPwiRden Qs%bﬁcﬁﬁfédtﬁﬁdé?@(ﬁrdﬂmjﬁs oned
probl em of {fiGulich dé %rhbt aaib@tn&ﬁ 20kRAIb&n difed!

i nvention to_Qrovi tUs_ Tor cur| c f‘tl ‘1 mar ki ng
on a conti n%% ’é& ég?ﬁﬂ a%’% élerl al to
prevent it PHERURE ﬁ@n&fﬁﬁgﬁ P OFIHa @rﬁas, j ect of
t he present I‘lllensensonnAmrmsfer@wemva@wbl&-srd&ﬂl lamjnate @apery nateri al

for marki nghas previousiiubeen igiBer tedbinctradvease wirmdinigher zotbwindireg. t han
coating matehi@is AHEENAIE Hatah AHAIHOALY sty ¥OPBperatibrEid NVENTI ON 3
necessary and has a problem in safety.
Since the distance between the inlet and the outlet for the
continuous web 2 is long and the drying chamber has a large
volume in conventional drying apparatus, the areas other than
‘coating material applied areas may be heated so that their colors
and/or physical properties of the metal may change.
The present invention was made to overcome the above-
mentioned problem of the prior art.
It is therefore an object of the present invention to provide an
apparatus for curing a coating material for marking on a
continuous web, which can completely heat-cure the coating
material to prevent it from being transferred to normal areas.
It is another object of the present invention to provide an
apparatus for curing a coating material for marking on a
continuous web in which heating of the areas other than coating
material applied areas are mmumzed

SUMMARY OF THE INVENTION
3



The present invention provides an apparatus for curing a coating materi al
for marking applied on wel ded or defected areas of a continuous web havi ng
a lower case and upper case which is operably nounted on said | ower case,
sai d | ower and upper cases surrounding the continuous web which extends in

a |l ongitudi nal~direction,. char. cterlze Jhat _the n _

cont i nuous mbTﬁsmﬁé }{ep Cfﬁ"ﬁdaﬂ frgé%% &%ance
direction ofoRtingiugted @éé‘ﬁm{ gE@P 1é§§1 FF€A8l et and
outlet for ofia mmnuommbmma lomcaaedandpeppens:aseawhldbw ed by

bri ngi ng se@perrﬂalyerrmuntdthmnnmd Idwett basé ! saidrlowelednd uppericases and

WL R S e
front and & G % h
being bri dgedV %racﬁgeﬁl salpwq;faeﬁp%ﬁ@ra EiR A Ay anCe SR BOR O e i

paral | el wﬁhﬁmlﬁmﬁ@et@ palrmyn %ma%m%m%mm around each
of the shafoutletfod thpprontinneusevelh ampe¢heldbywermandedpper icases aver case by

neans of a edled by rﬁhﬁ%émﬁg BRI bep Bavinsea lﬂe)@bm ;ﬁ@vﬂiéd near

bush d & li nk
tgst ﬁ: g?heé%&l sa%& LOGE! % dqgalsﬁa‘il}% ‘M)%{rﬁ%g(g@bgel ng fc 7

orte by the
pair of lin rt merrbers h V|n an exten |b| mechani sm

responsi ve toT%@Hﬁﬂ&é@% ef dn{daim,éii 958‘3%? dngthat g,
bushes, saipairswafrfromt angaear suppanticojunenp erectonya workingd with a hot
ai r bl owi ngplatfetmf shaﬁﬂspuanh Hyenihgabnd betwicesea paindfesup nugh whi ch

Eauhre fcfgm gbt%lﬁn'QEQ W '@écﬁ@fth@tsﬁ : 29 the
characteriz Fbﬁ%ﬁ?ﬁ e %ﬁﬂ%ﬁn@%ﬁp r | ng
pl atform aUBREF CEFCRFINESAPEN: %ﬁ%ﬁtb}ﬂ €8 | ower

and upper @stirsmlmlﬁmh/hnkw@udwmeﬁ@asq tmme dineast and, an
act uat or orbushesandsa lseconddlinkoshitchy hirdks thetmddl’eqnommnlcofathe/ sl i dably

supporting mfs?c Ak rtootheothée of 3aid URkeArt bm%rreer SaidcBdwer ease Isaiggupper

cases beingg g,l Q¥ v‘?élrs L hembéts for bl owi ng
hot air i n g& %lzﬂgf%pgé ﬁ%ﬂ Igﬁl gg?@ es and
with a dis F § EBN anber .
BRI EF DES rbﬂm\m of dinear; ua Ae8x vi ew
show ng onecaaesdmmrespemwelmmmd with @& hog adr blewing Me’efm’al for
mar ki ng of blosvitgnhet aiy fretood dosed cksenbet theotighnwhich the

continuous web passes and with a discharge outlet for discharging

the air from said closed chamber.

The invention as defined in Claim 3 is characterized in that a

stand is reciprocally disposed on a working platform, a pair of

horizontal support members for supporting said lower and upper

cases, which are vertically slidably mounted on said stand, an

actuator or actuators being disposed on said stand for vertically

slidably supporting the pair of horizontal support members, said

lower and upper cases being respectively provided with a hot air

blowing inlet for blowing hot air into a closed chamber through

which the continuous web passes and with a discharge outlet for

discharging the air from said closed chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing one
embodiment of an apparatus for curing a coating material for
marking of the manual type of the present invention;
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Figs. 2(a) to 2(c) are front, plan and left elevation views, respectively,
of the marking coating material curing apparatus of Fig. 1; Fig. 3is a
per spective view show ng one enbodi nrent of an apparatus for curing a
coating material of the automatic oper any type of the present invention;

Figs. 4(a) an re ont ect e} sectional Vview taken
along the Ii ncejﬁ&& h% g(csl ﬁH\Fn Hgal'! ﬁé“fr&falqj Vaueni YWt erial curing
appar at us i respegtigly; of mzmksng aleclute; ma@malr@uﬂmappara%p | ni ng
the nmet hod Bfg.dgntrolling the heating of the marking coating nateri al
CU(rjl nlg appar at Fig, @1§@‘i>éi*s9&éﬂbe'ﬂ\é@@kh@ﬂnn | @i5e éﬁbbc‘ﬁm’érﬁ(@f afr e Lront
and pl an vi i ng
coating rrat&ﬁ?g‘réf\%%bﬁﬁ atu @%% ﬁ@éﬁgg are f ondﬁl d right

| t t t bl e Ki
et o Biesfshand b ece a‘% A AT SBRa T
expl ai ni ng takemalong thie kinetAd infkjg: #éahshowiggothe matking«cRaGng|
mar ki ng coainderidt@iriag appparousipeFas. B respsclivielyON OF THE EMBCDI MENTS
Now, an appar a Sfﬁraﬁﬁnbrﬂleﬁ‘t%ﬁté t18é nheth ok 'ofi dshieBllan, ont| nuous
Ry ol bR SR
manual type p&’ﬁﬁﬁmép%e Epna curl ng coating material for nmarking on a
continuous webFigs. bka) pnekefp) aredronsand-plan views, respegtively front, plan
and left el showing atenventiortal maparattypeomatiking oatingevataral . An
appar at us 1@%?1ggwmtgscoatl ng material for marking of the present

0

'nﬂﬁﬁ?teh"ﬂnﬂhe% nd (&) 28 u@ﬁ’aﬁ?%ffﬁ%? %g“ mmt%% £ vr
eni ng

and upper c& lEmu 3 %’mf‘ Ogﬁgﬁp

t he upper cmamawa fesAnd to the |ower case 12 and for reciprocating
both cases wi tFig: &siseztime chamrforrexplaining the method efctontzoling has a

cl osed chantigs hedairiof the aneventionadndavkingdcoatingomaderiabiryingsi de wal |
thereof with B?Pr ,_gzl nlet 12b t hrough which heated or cooled air is bl own
t

and an air 0 e through which air is discharged fromthe cl osed

chanber 12a erature control of which is eas
and which |QE§§§§%&8§3§§] rﬁéﬁgpﬁljﬂ&gfgﬁort period of time, is directl yy
di sposed in the air inlet 12b. On the other 5

Now, an apparatus for curing a coating material for marking on
a continuous web of the present mvennon will be described with
reference to the drawings.

Fig. 1 is an exploded perspective view of an embodiment of a
manual type of apparatus for a curing coating material for
marking on a continuous web of the present invention; Figs. 2(a)
to (c) are front, plan and left elevation views of the apparatus of
Fig. 1, respectively.

An apparatus 10 for curing a coating material for marking of
the present invention comprises a lower case 12, and upper case
14 that is operably mounted on the lower case 12, a blower 16 for
blowing air into the lower and upper cases 12 and 14, and an
opening/slide mechanism 20 for opening the upper case 14 with
respect to the lower case 12 and for reciprocating both cases with
respect to a working platform 1.

The lower case 12 has a closed chamber 12a that is opened
upwardly and is provided on one side wall thereof with an air
inlet 12b through which heated or cooled air is blown and an air
outlet 12e through which air is discharged from the closed
chamber 12a. A ceramic heater 12g, the temperature control of
which is easy and which is capable of heating air in a short period
of time, is directly disposed in the air inlet 12b. On the other
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hand, it is preferable that an operable valve be provided in the air outlet
12e so that the tenperature in the closed chanber 12a is not influenced by
t he amount of ‘air discharged fromthe air outlet 12e. Sealing nenbers 12c,
12d having a erX|b|I|ty are provided on the upper face of t he | ower case

12 where t nuous we ers and |ts I|n 12d
are adapt edh mr Gﬁ&ﬁ%ﬁ@tmppﬁ fa &P% @%ﬁﬁ. g at
exit positi @H dhedemperagiie in g % Pse 1%eb with
the seal i ngnoﬁmnﬁuenaed by dhieramesniteof ain discharged frem tS&amrr@u‘debrber s

12c, 12d nmay2be made of various materials such as unwoven fabric such as

felt and rubbegeaifh %gsdéhﬂaé'r% 12c ”PEﬁtK&v Q'ﬁeﬁ'ﬁi‘ﬁt}ﬁ’bré d\ﬁiuéﬂ 6éase 12.
@f

The upper cq.géa 1)3) &@:? g\# Y s(ﬂep(xm %0 t he

| X 5@% 12 %@0 cbtidudiieb 20, ",
| over case aBcts G ﬁ%ﬂs DERDGES 12N d2bATe AABIRANG (i et 14b
and out | et Hﬂ%ve i HemeMering 44 enteging Pasitien ok LXHING AL €¥E provi ded

on the | owepositim biy the coppact ofithe 1owerdiacet o the continuweussvel2 enters
and exits. witlptHesedling mém@errs@ﬁ@ sé niémbafs@vltliﬂ teemiselves. upper

ol ums zlhf "ﬁggfﬁ x#b ?&%a f:g-“‘%%? TR Lot ween
a pair of f ﬁﬁ H%? 2\2 &> di sposed in
paral | el vvllffl@ @ph@ﬂe st % rthey QW%Q@S%Q;hes 23 are slidably nounted
around each shEfe upperrnasedi4 isoin ki mérrominage rdationshépriwithd t oward or
away from epespettiterthe lower shsed 2 andhhaszeckosedschrmbearctdaonhidine | i near

bushes 23 tRagpanedidowhvarcy! ?hé%@\&rv(taes@emlla ﬂ%ﬁuééﬁ%ﬁfbﬁ’é gidénked to

ks 54 af‘%ﬁ&k %& léléf}kf‘* “ji“ 5. PYRIARY cecand 11 nks
25. Ther ef oM g@ﬁ 4%&- %1369593 5 ﬁel r | i near

bushes 23, Hae upper case d 6 the sonsiaus weh Beentersiandse 12.
Wen the bue)hdzs. A?hamﬂealmlaﬁasfsemureabto onecof therterl sidetofetheper case 24
i s closed wgpperearect4to the lower case 12. The |inear bushes 23 that are

|12 the ri ?ht i \)%Eb C'Hrﬁ ?Fééérﬁgn; d}gehpwer cases
viaalo
ot e R S BT
rotatably jSJPH: ghveer 4 pﬁ< E@nﬁbrm eplumas 41 H%Paérto si de as
vi ened in tshafis 23 are dispesed iniparallel with eachotber. 2k paikof igearne | eft
si de |i nearbushés2323re slidably mouhted snenind eacheshafitkziZie Theerpair 26, t hat
is, the ridithesit Pushesc23 darSBeSmeR el tewatdiciawaly from darifothét nal
direction of 1-hf GfHB H WEOreandsame direction.
The linear bushes 23 that are in the right side as viewed in the

drawing are linked to the upper case 14 through first links 24.

The middle portions of the first links 24 are linked to the left side

linear bushes 23 through second links 25. Therefore, when the

front linear bushes 23 move toward the rear linear bushes 23, the

upper case 24 is opened with respect to the lower case 12. When

the bushes 23 move away from each other conversely, the upper

case 24 is closed with respect to the lower case 12.

The linear bushes 23 that are in the right side as viewed in the

drawing are secured to the lower cases 12 via a lower linkage

member 26. The middle portions of the linkage members 26 are

formed with cam grooves 26a. Cam followers 27 that are

rotatably journalled by the linear bushes 23 which are in the left

side as viewed in the drawing. This enables the cam followers 27,

that is, the left side linear bushes 23 can move with respect to the

linkage member 26, that is, the right side linear bushes 23 by a

distance L in a longitudinal direction of the cam groove 26a.
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When the upper case 14 is depressed in a right direction as viewed in the
drawi ng while the upper case 14 is opened, the camfollowers 27 are noved
to the right end of the cam grooves 26a to prevent further novenent
thereof. The | ower and upper cases 12 and 14 are noved together to a

position repre ted. by a two dot r]d chai n Ilne ). so that
t he whol e of t §Hrtrh(%u9 %GAsEsl ésm&ss?‘?dﬁl rigeth%dg‘l'%%)%\ﬁisch t he
conti nuous Wwaewegk uhgke dravsnslgo'e&m% thempperrrgse 44 is opgaeds thECHN t he

conti nuous feHoversa27 iaveamoseedtovthé right kadeof #he aamegramsass262 tand 14
is preset t r@v\éhrtfu?hﬁéf mévéehtent tlféreo¥50TH@IOWére§ﬁd @p er %aseall@l in

t he entranc , 14d.
Accordi ngly, Egﬁhﬁﬁf ﬁé%% @g@%lﬁl}eﬁbk ﬂ?%% @f@g so t hat
coati ng nmat o revent
t he trgmsfe|~91121'-?arﬁ'r.fﬂﬁlﬁM‘l@f?§ 12235728 lan@ﬁoasdwm ‘Eﬁmﬁlﬁ@%‘t&e‘é@ 8t her than

coati ng mat @tendsppl i ed areas can be nininized. A though the conventi onal
smal | manual t wgeisdsestrahown HnnEigh @(c}, thenberegitt ofnhe qormdnabuswebne and
Egg‘éeyteﬂetgzaﬁé’@ﬁ@é@eﬂ%& %@’%ﬁo@@eﬁp ARPhPpeMivesE2 il 12eig S “|0ted -
a position ﬁgggt ?(Eg‘a%%? % ”f(o.igwa" Ng!’ &% f'1§) ﬁj‘l@au@v\eb i's
to be cured mem ef& wor ki ng
ef ficiency aad éflﬁr llél-b‘l yAéﬁﬁﬂﬂumgiy, Ehg seal chamberss f&a& |161@- ¢aPehowi ng one
embodi ment  dieraneticakiyeseated ser titd tecdating apaseral fof markinigngan bwat i ng
material f Otoﬁﬁplétéfy blealtbd 1 @R to iptevein tQﬂ'le ﬁ*mfeﬁbi)maﬁmxﬂg by are

front sectl éﬁ%ﬁé‘ the 1’;1|tﬁ f?A?_ln Fig.
4(a), respe $ ﬁﬁ@?% ar curing a coa ng matertal Tor
mar ki ng of \;&%cgégﬂh,gﬁ@( ? a Iogir case 32, an er case
34 which is op €bl owi ng
nenteaal § (88 %’@-C
air into théQ beemavedufnom a:predumoanlinmand csnmney& tocx spparaild y
di sposed onpdsétibhdsy ah opepaior whembtite naachirmvwiy nbenisedptthe cumingrt
menbers 40 gp a@ﬁ? 1‘0361”'tﬁgéﬁﬂéséh'ﬁﬁ%ﬁti&i’@hﬁdbéfinkfﬂlédﬁich 38 through a

slide necha br B e £ groﬁ‘%ﬁ S A9 us4
a ﬁuaéggé %&ﬁr}%&gang %ff%%w 58{%% (P}I?l\]flﬁng a pair

respectivel

of horizont qrbm ateRt ar<IPet err ed
enbodi nent , Ep' @l'Q)fWQ g gHaciengyr issxemarkably gnhancedhpose to each
other is nountEig.dhis aepeltsg:mtﬁ@ view showingrene emboddiment ef asuppor t

menbers 40 am@ﬁiam@@be@‘abp@typ &slme@ﬂhg@cohhngsmtefmr se that

e G Ll Sl i S

open 7
Fig. 4(a), respectively.

An apparatus 30 for curing a coating matenal for marking of
the present invention comprises a lower case 32, an upper case 34
which is operable mounted on the lower case 32, a blower 36 for
blowing air into the lower and upper cases 32 and 34; a stand 38
reciprocally disposed on the floor 1, a pair of upper and lower
horizontal support members 40 which are vertically slidably
mounted on the stand 38 through a slide mechanism 39 for
supporting the lower and upper cases 32 and 34, respectively, and
actuators 42 mounted on the stand 38 for driving a pair of
horizontal supporting members 40.

" In the illustrated and preferred embodiment, a pair of upper
and lower actuators 42 that oppose to each other is mounted on
the stand 38 to drive a pair of horizontal support members 40 in
vertical directions as mentioned above. Itis of course that an
actuator may be provided for driving only one of the horizontal
supporting members 40.
The lower case 32 has a closed chamber 32a which is open
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upwardly and is provided on one side wall thereof with an air inlet 32b

t hrough which heated or cooled air is blown and an air outlet 32e through
which air is discharged fromthe cl osed chanber 32a. A ceram c heater 32g,
the tenperature control of which is easy and which is capable of heating
air in a short lod of time, is directly disposed in the air inlet 32b.
On the ot heRP 6{1 jand ds @Vé‘ﬂﬁ@l@ﬂ&ﬁ sige wadl therealnith BB @itovi ded in
the air outindet32b ﬂnmu@h whiich heatedorreoolad: air is|hlosvh amahhnraiz?2a i s not

i nfl uenced outlebd Zentuwdugi whichdaiciRadideHargod frben ahe dosédt 32e. Seal i ng

menber s 320ch§1¥fbé1632a9 A ek aitiib ﬁédﬁé thie cb 6906 of the
i N e g M

exiting at %& posedHn, the gir nt| nuous web
with the seb de thart angopemblesvammbemmdeasm getirect or
pl ate 32f tmuﬂeuéfZeem s¢hhtshedemperaturet inethé cbesed ¢hambar 3@anisy bl ow it

upon t 2|Gd|e et %ﬁéﬁéneédtw tﬁ@ram%mu%m dischal ggaglﬂ%hhm%cggl@ga ; Qe

all b
| h Fosed chamber 34
that |5 op: ﬁﬂh%%ah 3% % M case mseagaq";#’sﬁﬁvf@e wall

t her eof wi t4$ SZIeL$ .a:r@ t@4c, 34d
havi ng a f|Rsevent air om;mtem@abuenmance\msmaneand emmngoateexmtase 34

where the cpositiomby shebcdneatteoB lewdr €1cé of mei@éhﬁmmunmtbe“&ﬂi is also
mount ed on fHeeséali rﬁbﬁ‘i’béf hﬂas;@aﬂfﬁ ‘iﬁé?n thefiddvel! o ng heat ed
st

air upon t f;é@ sm 39
conpri ses eﬂ@@ﬁfr g@g%&%’ i@%ﬁgén‘iﬂ face of
the st and 3&9@9 . ki sy @ﬁ@ngm%%mb 28 sl i dabl y
extend. A REIERR bbmqmtgdogu mnﬁérmdeglemeal@vgnﬁgset@ on respective
| i near bushes Tisdh upper case 34dsdn amnirror iAsage rebtionsivipiwith Fi g.  4(b),

the | engt h reflspele t6 ahiel lovwats cagd 32 4hdthas acAvsedhriber 344 hak ignd upper

32 I d
‘s seal eda Wﬁ%ﬂ &?@f dse 9”%{1%@“@5@ 5500*2%‘%3 32c. 32d
and 34c, S%E Wéis hermetical ly
seal ed so trﬁgfn e f*Fn @Ymag aridexi E r?d'ecﬁﬁo % QWEEated to

cure to prdaeatofithe upperfeasend4msheregh emommwbmrmaqentmmanq of the
area ot her extitsn Acdeflegtoreplrtesd4fixalsednraatechonbtherinner side offien the
curing appahetwppes casé 34 €6r drﬁfé ﬁv\hﬁg éat}?giaﬁ‘ ﬁg@h fleas vieved in

the draw ng, ol e“o curihg apparatus 30 is
renoved fror,"nﬂ?/ffile gﬁ&gf%{@ (ﬁﬂlﬁﬁa{l

& mechanism 33 pns'e%ha tpra]l?r o ?;tlh OoBafts 3 &t ends:

that are secured to a vertical face of the stand 38 and linear
bushes 39 through which the guide shaft 49 slidably extend. A
pair of horizontal support members 40 are supported on
respective linear bushes 39b in a cantilever manner.

As is best shown in Fig. 4(b), the length of the continuous web
2 that is covered with the lower and upper cases 32 and 34 is
preset to a very short length, i.e., 150 mm or less, and is sealed in
the entrance and exit positions with sealing members 32c, 32d
and 34c, 34d. Accordingly, the closed chambers 32a, 34a can be
hermetically sealed so that a coating material for marking can be
completely heated to cure to prevent the transfer of marking to
normal areas and heating of the area other than coating material
applied area can be minimized.

When the curing apparatus is not used it is moved in a right
direction as viewed in the drawing by an operator so that the
whole of the curing apparatus 30 is removed from the production
line along which the continuous web 2 extends.
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8 A way of using the marking coating material curing apparatus of the
present invention will be described by an exanple of the autonatic operable
type marking coating material curing apparatus 30 shown in Figs. 3 and 4
with reference to Fig. 5. An operator wi thdraws the curing apparatus 30
froma standby positl n fo i“curln osition. At this ti.ne, the Iower and
upper cases 32°%9W& ’mg‘“&a QrEnNg maferial GHaRg A rgg{ of
the curing @Jﬁb@pt@s&mmnmn bbei desgribaddex amexample ﬂ@ewe

havi ng nar kianjonueti¢ wgperabie itypeaparkig tbatiexgmaterialiqudnged bet ween the
| ower and U@.War‘a@ﬁsg(ﬁgh@% &t Fi §1‘33 apld'alwith ﬂé‘fe%éﬁC@Fl@ &.to slide the

| ower and u Bitical

di rection Smf%fé?‘?éé %&&Egﬁ e?s :i@ pper and
| ower cases ac q‘i“lﬁﬁ g} ght into
contact Wt ﬁaﬁ% &, GUEREG apPAratis careSQHeEﬁSl is sealed at the
entrance poéNl‘thﬁkawai xtheqmmg Appasatys &0 chei curingopesition gausesen t he

bl ower 36 athetdontiwadaswed@ hading maekiergcoatingharmtediadiapplied! own into

the closed ¢hapdiohto3Bainsdeied BetWeedithd [wes ahéPupplt @ivbsi 32 iami nged
upon the def I4ector plates 32f, 34f so that it is deflécted. After

defl ection air | s un| f on er and l.ower faces of
the conti nuous% %ﬂ’é%g’ﬂqxf@ ‘E‘gg %@I%ﬁﬁgﬁp&ferf%?dﬁﬁpp‘?ﬁg on the
web 2 to beCR8ES 8d madciﬁr eby pae éhd%@&ﬂl'&mlﬁg‘l anerig dixrgioser -
faces of thsodiatitheocontinmats wieb Rdstinterposech befeeent thelupgper andand i s
di schar ged mwertdafseetaz ansl 34¢, AB4his filnge Athie poatmicudveln 2 ize air inlets

Ei?fﬁ?ii% Smgiﬁgﬁﬁf ﬁ“mi %%WW% He V1 ie

acir%aébélglg‘gbia%ﬁ' as
MARK NT (t rSHEHM nafa

"‘;EQ‘

Z Bt eck Co.
Ltd.) whi chSéngm&aneygw@&btmaetﬁd Qg mdalommm ghercloged chambersnore i s
used as a cGad, 3gtaraizthelaif tnlatsr3@g34brarnd de impinged upbrt thee heat
;C), g;' “g4at B:d@ﬂéc‘tér ‘iilatééTSZf 334f §66thta'%€it ‘iﬁﬂé‘ﬂéﬁtéde Afterigefiéoge8, CQ??}JELE
nore, and t | ogﬁﬁ %ﬁunﬁ%%ﬁégt"@ ey atur %élcgénéeés/s ﬁg‘h%r i gi nal
terrperature y{% %,e AT en et??emr% is a
pol yest er r O ﬂ'le el to cyge. i Aftesithenblowing upon then as
TAl KUEREN, uppennmddowerofam afhthe cantirtuogs sveln @, thesheatedhaire wat er
absorption phapgesiiesdirétici anel isdistharged fromabesoadeds 32e, Befes, there
are no vari gHedRf pressire®l (iﬁrtﬁé aﬁ“?nl@Es 8%, U 1278 PRéstid 1(f)0r mar ki ng

milli-bar to 110 milli-bar. The flow rate V1 is preset to 900 to

16000 liters/minute.

In the marking coating material curing apparatus of the
present invention, a heat curable resin such as MARK NT
" (radename; METAL MARK 712 or 792 manufactured by The

Inkteck Co., Ltd.) which chemically reacts and is heat-curable at

180 °C or more is used as a coating material for marking. In order

to control the heat curing, the period of time t3 since the

temperature in the closed chambers 32a, 34a becomes a

predetermined temperature T1, specifically 180 °C or more, and

the period of time t4 until the temperature becomes the original

temperature TO in the closed chambers are controlled. Since

MARK NT is a polyester resin, and melamine resin, but is not

shellac resin such as TAIKUEREN, its curing involves chemical

changes and does not have water absorption properties.

Therefore, even if t3 is 180 seconds or less, there are no

variations in curing conditions of the coating material for marking

and the coating material can be completely cured.
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and the coating material can be conpletely cured. 9 ° In the marking
coating material curing apparatus of the present invention, the | ength of
the continuous web 2 that is covered with the |ower and upper cases 32 and
34, that is, which is exposed to heated air is preset to 150 mm or |ess so
t hat heatlng of the areas other than the_areas on which c Or;ing material is
applied i s m dnihemarkingeoatipgrmageriab Custag anRaraiu € ng materi al
for marki ngpnesentameemwn;&eeﬂ:engﬁnofuthemmbnumus\/wethtthaté%nt| nuous web

that ext endsovered wityithediower ghtdegpper dases 82 amabidd, that bs; whigh case

and the up fed igthedte 3l Srd¥ek tof P5Ofim (0 Iess sootigit case, the

| engt h of pﬁ ;Er pper cases is
preset to I ‘#Pﬂgé ?-Baﬁ%??af%% (E)‘IM%([EV\CAO%T%H} e sealing
menber s hav I@)@M? dand outlet of the_ |l ower and upper
cases. Accord| apmra@usn‘aghaatectmangf@ucmna@aﬁm ented from
bei ng transﬁmﬂ@ﬂgtcn therveéb afethe pyesmpimrmuomm whic ating

material . "&?ﬁtlﬂgldifs WEB ek ehdR!in ﬁélbn rditectieh isppl i ed areas

can be m ni Giadhindbd By te 16wet & E Eﬁ?&i ﬁ? sel @iatB/dpassisieat i ng
mat eri a O LhQrm ares ntive
doubl e si de e W%?r e\l;!n%ﬁ& %%6?1 wely

S
el i ni nat ed. @t@o‘fﬁr é‘\fl @Wsalil PREH Cap¢s Wﬁ?ercﬁ& &‘WQBI or or
changes in lesgsindlis e blyeth@tomaat with &heesﬁ .

material apalfledbiligaat tatetencgdcandet of théJowerVind upper@alsest |s 1 An
apparatus f 8rcHedingly, ﬁiewa IARFHANOrBiAKIAL ikPreviritedofrerm! i ed on
vel ded or d 1 4¢aus Byt%omg ely> ctifif] ﬂi‘é'y st opped
and nount ed T :fl g‘ a n ma upper
case which § a@ﬁgdﬁ?&é’a b fﬁé t hat
sai d conti nappliegedreascar be-minimized, esmﬁﬁldlﬂfﬁdslm ﬁﬁm Tcases
sur roundi ngfccmmaﬂunglccsatmgmatémabmnormaﬂsarms ukgasssityt@hds in a

I 'ongi t udi najngdirtiefi bf trassfRrysteerride 'dbtilbll@tsml&el lanmi‘dteo apee aront i nuous

web covered%s%g,glﬂ(ﬂy%ofESﬂ &u‘rf]é‘ 2link gection of the
b 1 t t: f th

L e %ﬁ@w& - @f%g ol

menber s havPRySical REORaNties,o 4B areas an cQ cont act

wi th the | oapplieddaxggseean heprevented.cont i nuous

UFD

D

3.
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web. 2. An apparatus for heating or curing a coating nmaterial for marking
on a continuous web as m‘“ﬂmnm‘ ilml characteri zed I n ZE tvvo pairs
of front and rear SUppO\ on a workihe . gBN $hafts, each
being bridged between a baiT df support colu s“;ﬁgg\—ﬁé
paral l el wi glaeach ot her, one of the shafts etend|R§P pai r of
| i near bus éﬁﬁm%@rlscase bei ng oper abl e \gpuateEd on the | ower case by
means of a first link which Iinks said upper case to one of said |linear
bushes and a decAndappakanis for ¢urikg & koaringheaerial for nfarkimgfirst |ink
with the Otdiﬁihéd orewelded sy défectedPardiBSof aa¢chiiAN®USOAED &g gupport ed
by the pal fioler cdsk Lﬁg Fadd uRiRPR! epgr-a{@% Mdipfieonrsay endi bl e
mechani sm ;es onS|ve 1 changes h | sfance e pairs of
li near busHh¥eEr Lasg, Sl g*’d’égé‘mﬁa&% rﬁél y provided with

a hot air l‘}‘p&ﬂf%oilﬁlv@b mauch) extenglsis aalpngilm I56€dOBhanber t hr ough
whi ch the charaatenizedun thatdbe kemgthi ofthe diostinugus sveb eoveseddi schar gi ng

the air frovithah¢ Kweedndapper calesAn anradvince tirectiohoft ihrgwab
curing a C‘i‘@ér@ﬁet’?é SR niC6r 18és<aA ﬁﬁﬂi‘a@ﬂ'ﬂééﬂli‘%n Bufét #6F tAed in
S

Caim1l ch § c Pil L ;flona\gomglr(mg
iﬁg\gﬁ iﬁr@%?ﬂ% }ng%ﬁﬁg aB l%t and

pl at f or m

and upper

an act uat olanst omlexamoscmgvmh;tb@d@w aaddupp@ﬁcfat@s ofdh@ cal |y and
slidably suontiriuogs web. pair of horizontal support nenbers, said |ower and
upper cases being respectively pI’OVI ded with a hot air blowing inlet for

bl owi ng go]'Elar AR ?ﬁaﬁ# q%n atcB% gcig ty gmg qeb
aSSEesS, e alr atl n
Ironatt eri aI ﬁ agﬂe e&\h @E'x t‘fvg o
di schar gi né)atlFﬁeo front gpdspear §‘|19§@Ht 6 S erle;ct On a wor

platform, shafts, each being bridged between a pair of support

columns so that two shafts are in parallel with each other, a pair

of bushes are slidably mounted around each of the shafts, said

upper case being operable mounted on the lower case by means

of a first link which links said upper case to one of said linear

bushes and a second link which links the middle portion of the

first link to the other of said linear bushes, said lower case being

supported by the pair of linear bushes via support members

"having an extendible mechanism responsive to the changes in the

distance between the pairs of linear bushes, said lower and upper

cases being respectively provided with a hot air blowing inlet for

blowing hot air into a closed chamber through which the

continuous web passes and with a discharge outlet for chschargmg

the air from said closed chamber.

3. An apparatus for curing a coating material for marking on a
continuous web as defined in Claim 1 characterized in that a stand
is reciprocally disposed on a working platform, a pair of horizontal
support members for supporting said lower and upper cases,
which are vertically slidably mounted on said stand, an actuator
or actuators being disposed on said stand for vertically slidably
supporting the pair of horizontal support members, said lower and
upper cases being respectively provided with a hot air blowing
inlet for blowing hot air into a closed chamber through which the
continuous web passes and with a discharge outlet for discharging
the air from said closed chamber.
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