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-1- ULTRAVI CLET | RRADI ATI ON BONDI NG APPARATUS BACKGROUND OF ‘“THE | NVENTI ON
2178 63 0 1. Field of the Invention This invention relates to an v}
ultraviolet irradiation 5 bondrng apparatus whi ch nekes a |ight- curi-ng \
bondi ng agent harden by ultraviolet irradiation to joint at |east two
parts. 2. .Description of the Related ArtijBonding by ultraviolet irradiation
depends upon the 10 _at rts to .he_ joined are placed.

That is to say, if 8;%g§§£ggiﬁgg§ggb#4f %@ﬂ%gbﬁeﬁgpéﬁAgﬁé time of
ultraviolet irradiation, tBACKGROAUNI GHeTHErINGENTAONI on of a :ngrgatgggf
resin bongi ng;agent, sc@é:l le{)\;gll,gl&flfect ed, and the length of ti qHi

n

for the curing 15 reactio econes |longer. To elimnate such a problem for
i nstance, as sH®#s iMVRIPekRB roldFeshEl anedtinrstl pratentraadiataenon No.

59- 13537$oﬁhah@| Rpfa thad el £6h tRaREsPRI A% glitl- i inkps¥iesEnguRbL shed
exam ned Rat %yplrcatro . p7-13334 .20 (hereinafter referred to as
prior art &r‘?d apatea t shetaexahiR8d BatJQrﬁ“tarﬁﬂr $HNERB.
57-49262 bhemernafter refefred to as prior art 3), it is known that inert
gas is intro t.0 a It V, iation chanmber to-intercept the
_parts frotrzn t%{%%%%yl gn 9h r1’téﬁ'e 1'2% ée%rgr%sphi\%g SO0 as to accelerate the curing
action. Any of Bomdifig $1y andothniemie bf lpradrlaan.tonl depdrgis anto? e pri or
art 3yekgnbligrenl Whdild égégfty{adb 8 LelnClAThal Jib Al Nofhagas

at nosphere. a resul amount of i'nért gas 1s required fh

addi ti on, 1Fhé'°363éﬁ"f eé aress%r +2rRTeRPNEhAnoLPGe R tMARRRAr? A hkhparts i s

poor. In thine bESRAGIavididte %Mﬂa@ﬂsﬁdl FBR! sRfard iy ©d durih§ Iner_t
gas is drrectl |nJ Ctefiﬁ%ﬁ oi nt, and, rref ore, the oxygen a ered

t h =
t 0 he paF??c o8 Pitci%e regdBy BPNdiR g REeidc o ¥t 35
of prior atfettetihe arr:rzaertrhega]sengtlsraml yime] eeedred Edhehppedirshges of
t he pggtsggﬁbggoho5%%%ﬁ§yingEngore a part having a recess facing the
elt

conveyor as a
To ellmlnate such a problem, for instance, as shown:

in Japanese published unexamined patent application No. 59-
136371 (hereinafter referred.to as prior art 1), Japanese
published examined patent application No. 57-13334
20 (hereinafter referred to as prior art 2) and Japanese
- published examined patent application No. 57-49262
(hereinafter referred to as prior art 3), it is known that
inert gas is introduced into an ultraviolet irradiation
chamber to intercept the parts from the oxygen in the
25 atmosphere so as fo accelerate the curing action. C
Any of the first embodiment of prior art 1, prior art
2 and prior art 3 makes the entire ultraviole£ irradiation
" chamber in an inert gas atmosphere. As a result, a large
amount of inert gas is required. 1In addition, the
30 efficiency of removing the oxygen adhered to the parts is
poor. In this respect, in the second embodiment of prior
art 1, the inert gas is directly injected to the joint,
and, therefore, the oxygen adhered to the parts is
efficiently removed. However, in the second embodiment
.35 of prior art 1, the inert gas is simply injected onto the
upper sides of the parts being joined and, therefore, a
part having a recess facing the conveyor belt has a problem

that because the oxygen in the recess is not removed, the



that because the oxygen in the recess is not renoved, the -2- curing
react.ion is sloew, and as the case nmay be, the ultraviol et bondi ng agent
remaizns .i.n;a‘non-hardened or hal f-hardened condition even after a |ong
BlLtTaviol et irradiation. This problemis comon to all of prior art 5 1, 2
and 3. Furthernore, none of the above- &t i oned prior art gives any
consi der atcanihg tlectbobr bs slowxyged aesntkatcassthadp wé, tfwge ul traviol et

irradiation - Lpnge.Lhe.p ; pei | ojned are successively fed
intobthefu?f?ggggﬁé?t1ﬁgqgéﬁgd?a%$5n§%%§ﬁggr?Qs%n%g%a 5“3 bondi ng
agent has hdifvkendenedenedcinkenpeyee, 2fhen ahdooxygknravheketrati on

exceeds theskigide1bi. a06hiLOPron 8Ot st BenRbhOEoak{1 CORt hoNgS Lx suppl y
the inside of_.the_ultraviolet irradiation chanmber with a 15 fixed anount
of iner? g]as.2 Fhus?-if a large amount of inert gas is supplied-so as to

reduce the waitFmgthérmoné,thenéi 68 ehestBove-hbRtionge prooptasf inert gas

must be unnecessarily supplied.evep during the norpmel operation. This is

unecononic%}vescﬁn¥h§°%f§§?rﬁéﬁa? ﬂ%mgéargoPP‘?ﬂe°20°x§ BRI §°ANTRINT 2 of

inert gas tsomedfictbe uhtravialsbsiznethetipnobhembéhatahiesiacsitigetine at

the tine g 'a»S{é‘rtBePSgOgS%LE”QEL-séLéQs Egeﬁgn§ége§.§l{6Oﬁhésug*ye?\pié?ei he
e nmp-or t INg™ 0

unnecessary heat cal by The ul travrol et 0 thé coo 25 the
parts.1l0n zemedianionnchepberar ope pante whpget hengangsagedtthasref| ector

are di r'ectﬁ-a(t-ceeésdhbydw@dcegkénﬁl_a'eeg,wﬁéh%naraxg DRSchbRE. RELRE eoKt hat
the accunul ati-on of excess heat radiated fromthe u-?raV|o et lanp may have
a detri men@%Feefs ekRe ohiPhE-i |l unination of the ultraviolet Ianp. Also 30 a

liquid is used forageotiog, \Wllchsnekespthershrdctvheiseap! t6aseso and
e SRPTELELS, SR IECUMILIN S0 ES e Rt cYen, Ludyd|okgog: | on che
bl ower15 £fixed amount of inert gas. Thus, if a large amount cf inert
cas is supplied so as to reduce the waiting time at the
‘time of start, the large amount of inert gas must be
huﬁneéessarily Supplied even during the normal cperaticn.
' This is uneconomical. On the other hand, however, if the

20 supply amount of inert gas is reduced, there causes another

e
1problem that the waiting time at the time of start becomes
ldﬁéer. -
Also, no consideration is given to the unnecessary
héat-causéd by the ultraviolet lamp or to the cooling of
25 the parts. In addition, in prior art 2, since only the
% _ parts and the refleétor are directly cooled by the cooling
pipe, prior art 2 has the problem that the accumulation
' of excess heat radiated from the ultraviolet lamp may have a
' detrimental effect on the illumination of the ultraviolet lamp. Also
30 a liquid is used for cooling, which makes the structure
compiicated and requi:es'a complete seal mechanism so as
to preVeht liquid leakage; On the other hand, in prior
art 3, since the cooling is only made by an exhaust blower,
thé cbqling efficiency for the ultraviolet lamp and the
35 parts is not sufficient. _ _ o )
The object of the invention is to provide an ultra-
violet irradiation bonding apparatus which eliminates the
problems of the above-mentioned prior art. |



the cooling efficiency for the ultraviolet lanp and the 35 ‘parts is not_
sufficient. The object of the invention is to provide an ultra: violet *’v *
irradiation bonding apparatus which elininates the probl ens of the- ~ i
above-nentioned prior art. -3- SUMVARY OF THE | NVENTI ON According t.o
this invention there is provided an ultrawolet irradiation bonding. -
apparat us conpri sing: an outer, r vi_ng an ult ravi ol et lLanp therein;
an inner chanber provided wt Fﬁ(‘ﬁp'g%?gw ﬂ@%#%@ an air duct
fornmed bel ow sam..ul-dnngvtoaltans Imvpnmsdnsthts:et the pmn@dembarmeravﬁﬂled i nner -
chanber qlrg?dla(% ggcbo%mbp%g xt}:thg @5 tlet for parts being joined; an
on s :

ul travi ol ransm ssi on e provid aid i nner chanber 10 for
covering an opedRn@uties granber havdngpenl suaviglet dpamp dihgréimer chanber; a

conveyor belt apphapngre &%@\@d@@a&& QM:?H gawloﬁt;af fvhgﬁngé} sai d i nner
chanber to said outlet; at ‘| east one ngzzle for f ying inert gas into

said i nmer 15 clEndEr SUebJiorTRE hedre sedd ‘{]étEBYH%}eél Pn Ptsige heu dRns o ned
out si de sahemberier chanmber and around said uItraV| ol et Iarrp and sai d

belt b f t l.e.b
Cocatod along ¢ REN APRF cbaiper Feihe ipmsd i e $RTFy RS Rodieee Fal'®
i nj ect ed fpaots dedngijténed; sai d conveyor belt toward the other side of sai d
belt. Preferabl y, V\ﬁf@a(}féfgt £+ s ST te hP&h%eaSorPEQYd ;199

nozzle for injecting a l'arger anmount. an pressure o er‘zltpl gas than
t hat frkﬂnf§§|‘€PV§F1m93@§t°mf@|o§°H“@d Hh&h%tr\lp@ﬁlygféwf@%@énﬁ@t P-WI‘ZS sensor
IS provi d%aﬁggr.det ecting the oxygen concentratlon in said inner chanber,

wher eby said purge nozzle i.s contro Ied a detection signal from sal d \J
Sensor Advant aGoGRSeYoE HeIS: HTEORL By bANGEEe HeeH SHY AP HeEas
inner chamber to said outlet;

at least one nozzle for supplylng inert gas into sald inner
15 chamber; .
cooling means for feeding air 1nto said duct formed outsuie said
inner chamber and around said ultraviolet lamp; and _
said conveyor belt being formed of mesh. and said at least_ one

nozzle being located along the traverse of said belt so that said inert
20 gas is injected from one side of said conveyor belt toward the other_side
of said belt. |
Preferably within said inner chamber, there is provided a purge
nozzle for injecting a larger amount. and hlgher pressure of inert gas
than that from said at least one nozzle, and an oxygen concentration u |
25 sensor is provided for detecting the axggen concentration in said inner '
chamber, whereby said purge nozzle is controlled by a detectlon 51gnal
from said sensor. '
Advantageously said inlet is provided with an input nozzle for |
J.nject:.ng inert gas toward said belt so as to block the mflow of
30 oxygen. In a preferred embodiment a plurality of nozzles are prov1ded
for injecting different amounts of inert gas._ '
According to a feature of this mventlon there is prov1ded an
ultraviolet irradiation bonding apparatus comprlsmg.
an outer chamber having an ultraviolet lamp therein; oo
35 an inner chamber provided within said outer chamber;



Tnjecting inert gas toward said belt so as to block the inflow of 30
oxygen. In a preferred enbodinent a plurality of nozzles are provided for
: inj‘-"_gqfi ng di fferent amounts of inert gas. According to a feature of this
Avention there is provided an ultraviolet irradiation bondi ng apparatus
conprising: an outer chanber having an ultraviolet |anp therein; 35

an inner chanber provided within said outer chanber; an air duct forned
bel ow said ultraviolet |anp outside the iblaner chanber; said i nner chanber

bei ng formed w t hagnaiiNkgde a0emedUbe Ry 5&1a H@E:,ta%i_éfémqahg'd&%gidesthe inner an
ultraviolet transm ssion plate provided on said inner chanmber for covering
an openi ng FRFRET i n t he upper surface of said inner chanber; a conveyor
belt arranged to bsasydhser fchambexabelingnEetmetihwiuhgAn siailét i andesutizantzer parrs
said outl et esrgcgogﬁ)&yeyor belt being forned of nmesh ; 10 a first
nozzl e and 5 S nd ndzzl e having flow rates which are different from one
anot her arfd whi chanru tiyay ivlebctasenission plate promidadopnbsdid frmerigija@ber ng

said inert i ;Sal d : osi de of
Sai d bort; 338 oGPl an SRBas EOERY (RS Bbde BOURLE SORgUBaRReT 15
i njecting i GeAegas of a larger anount and hi gher pressure than that of

said first and segosshve9de best (dr@Ehddeets nd@ieSdderet sa8a dinlet tenkOWl daidne
upper side of said helt: an.input nozzle |ocated o he inet of said inner
chanber for 1@&%8?1’-’&{?% ’ﬁ%rﬁalﬂacg"_tﬁ%a}séliﬁoﬁ"%@‘t bggt 2’?1{‘%%%‘?&"? HE®Stnt | ow
of oxygent0 20 andacfidstngozzanandf arsdoeadimtgzie havihg fiew deates which drer med
O e+ e i AREREOUR0 LS LSRN, Lk o BBy
e | e wit hels foaf Briesting saithénact gagafnomnghel uadengyide rofvsaihbelt toward
| the uppver side of said bel't: .
- 'a purge nozzle located on the under side of said belt for
15 injecting inert gas of a larger amount and higher pressure than that of
' said first and second nozzles from the under side of said belt toward the
upper side of said belt; _
 an input nozzle located on the inlet of said inner chamber for
irije'cting inert gas towérd said belt so as to block the inflow of oxygen;
20 and | |
cooling means for feeding air into said air duct formed outside
said inner chamber and around said u_ltravﬂiolet lamp.
BRIEF DESCRIPTION OF THE DRAWINGS _ _
The invention will now be described by way of example with
25 'referencg to the accompanying_ draWir_xgs in which:-



F-G 1 is a vertical sectional view illustrating one enbcdi ment of an_.

ul traviol et bonding apparatus according to the invention; FIG .2 is-a = =
sectional viewtaken along 5 the line AAAof FIG 1; FIG 3 is a sectidwal
view taken along the line B-3 of FIG 1; and FIG 4 is a vertical sectional
view illustrating one enbodi nent of the parts to be joined. DETAILED =
DESCRI PTI ON OF THE PREFERRED EMBODI MESH 10 Now, one of the :
enbodi nents of the invention will be described with reference to FIGS. 1 to
3. In anearly mddle po-tion of the outer chanber 10, a horizontally *
ext endi ng i nAéE -cHariferd VB4 CHlovRGedonadt VB6th 1ilgss TR REe? S nner _
chamber ¢hdccainendUEsS ak? wareafabmRe. sohlEe NighRek a5 + Ghamkers14gi s provi ded
with an_inlet 1la and an qQu eé 11b. . The ‘opening for the qutlet 11b is
made nafPol8o TR THE ‘convisybr *Belft SES“hTE 2hd 54 t<25T6uftrelSon t he
convegyorhbelltnd3 Aafe ofl IRAGed 1t;0 FAE.y 3 Ust spaes-tivaadperisngcz<&a t he ot he-
hand, 20Q, the eni. for, the d.nd ety 11a f erned of. a size 20 _,for inserting
an ill uﬁilﬁgﬁefcglr% irlrﬁq% tﬁﬁea %ﬁngrfradhalﬁbéa%ﬁf or ‘mess ifleg" .*t‘%'é“i | | um nati on
of an ulsecadipgledt Vigp L uaticelt inid lorige edicodiseed Icft dihe SBASSi nl et portion
of the inlet ég,anie%.provi ded with a shutter 14 for 25 opening and cl'osing
the inlet, and when the shutter 14 is 25 in its |owered position, a

cl earance i s PEEREGFDPERSSSTHT PhE o e FRETBFAIEDL FEBRF ¥ Tpar t s nount ed
on the conveyeiy,b@de b +x20@uiRE oRlNE & e [1uers Sild @ afit:heei nner

chanber 11 is a part-ition 15 which s open at oppasing 30 ends. The
conveyofeFEFEPes Wi hAfed RNt TaftP 30t Yisked ‘T;’i/e"’r r':;’f"ad"ﬁ-"ve drum 16 and-.
a fol | oweecdeumols iom tdfate Heheewarttknasr afo t ke Hetizdailcan be -/

positioned in.the.inner chanher ;11 .and that,the rat urn . un can he
~ posi ti offdHECREe Y e icﬁ%é?“ c'ha‘#’oe‘% f’fca‘f?\i’adet%e pgar t1 ‘ibbnéq‘fS'." 5 on
t he out singde imalelrs aifamtesr inerichaivders 142 s Formdl | fEfd i 751620, and on

the .si de.gf . the ;qutil et A1k wid hjndhe i cﬁ?grb 311 e OXYygen
concent %é’%‘FHGtr?'se]'n'so‘rsech. If'urt%er'rrﬁ'rreé?t &5 nle -1%d-o%“t-§%@fe

1lb. - The opening for the outlet 11lb is made narrow so that

the ccnvevor belt 13 ané the parts mounted on thes cInvever
belt 13 are allowed to only just pass the opénihg.. On the other hand,
20 the ogening fcr the inlet lla. formed of a size |
20 for . inserting an illuminometer intc the inner chamber 1
for measuring the illumination of an ultraviolat lamp 2
which will be é&iscussed later. The inlet pcztion of the
inlet lla is provided with a shutter 14 for \4
25 ‘orening and closing the inlet, and when the shutter 1li is
25 in its lowered position, a clearance is formed for passin
the conveyor'belt 13 and the parts mounted on the cecnveyor
belt 13. Secured cnto the lower surface of the inner-
chamber 11 is a partition 15 which is open at opposing
30 ends. The convayvor belt 13 is formed of mesh and
30 passed over a drive érum 16 and a follower drum 17 so that
the forward run of the belt 13 - can be positioned in the inner
chamber 11 and that the return run can be positioned between
the inner chamber 11 and the partition 15.
3s On the outside walls of the inner chamber 1l are
35 cooling fins 20, and on the side of the outlet
11b within the inner chamber 11 is an oxygen concentration
sensor 21.- Furthermo:e.'the inlet lla of the :



i nner chanber 11 s provided with an inlet nozzle 22 at the inner portion
of. the belt 13, and the injection of inert gas bl ocks the inflow of oxygen.
At: t he lower side-of the ccnveyor belt 13 within the inner chanber 11, a
%8t nozzle 5 23, a second nozzle 24 and a purge nozzle 25 are arranged so
as to-inject inert gas such as nitrogen gas upward, and the first nozzle 23
and "t he second nozzle 24 are provided near the inlet 11la. The
inl et nozziengz Fsambegt 12 f&rPTOYAdpAevdtiPe2andnapbunczziet Adi Atin 1 ow
rate, the dQe fhh&t Pezehien23:i ghabeeltl1By/ eAE kRePhig§SUEEoANdrabauEE+3
lit/mnin flowrate, the.second pozzl e 24 ig about ierrl, in_pressure
and about ﬁgrl?}ﬂ?ﬁslh"?loﬂr réte®*aRd¥sfhe - %Urgeenéiz & 55%fs08h5af 3
[err] in ¢eessyce nadtabduw: 1ﬁlh|tharnnnerfbawmbate11thusfLﬁpechblglenert
gas, 15 respec I hs e]-14 e essur and _t.he fl ow
rates i t%g e%bgg%ﬁ%ﬁtggrg‘éogg ?loned %rc e@ﬁzggé géyaén gﬁﬁégﬁ? ation

| ess t han 901@6(aospeaaﬁpeaﬂeatue§5andcg|nalmameggshygas sporodi. cahly use
inert gas.¢ndl 80-5¢ Wbkk12023bgrundgestaedshab Lhe 38! Lo JabyREgESUr e and
flowrate of inert gas and the setting of concentration of fhe oxygen
concent ratPeAT skASorPd&t Bd3arbitrarily sdhectiddetTREZZARerR 2cA&NBEPYEL has

an openi ng2 136/&A°t BR PpReEusEr haGeaband an 1ukykaw ehet 1bkansikssker pl ate
30 such_as_25 [

glbass _an rex.glasg i,s detachably ted on the
Jee N MR LI R TR L s e - R TS A
t he uItravBolEt/mian$n1§§own*ptetetﬂe wieldoind nlozzdet @4 dzamdbenatl0, the
ultraviole% *gzgﬂ ng,g gtLegh R o 3§2gr &ihogat ed. Ige%

ul traviol e reFIec Iate re secure td an efﬁaust
ddeet 33 whiké ew.reﬁdsoaat-su dé &8 asom Soka/ ctie iml prasiseizet andmebdutand

the reflec{gr;plates32, -Agwexggusttgggtuqqeéaangf,g@e&e4ggyst duct 33 is

provi ded wi'th an’ -exhaust fan (nof shown). hé Nower portion of the
outer thanbesr8Stiveh¥ar the inner chanber 11 are air inlets |0a and 10b in
whi ch suction fans:84sapds38sar enar naged glLeReGlshvRlsy and the flow

rates in the embodiment are conditioned to keep the oxvgen’
concen“*ation less than 0.1% (a scecified'value) and
s;le aneously to economically use inert gas. Also it will
20 be understood that the setting of pressure and flecw rate
of 1ne:t gas and the setting of concentration of the oxygen
concentration senscor can be arbitrarily selected.
The inner chamber 11 has an opening llc in the upper
surface, ané an ultraviolet transmission plate 30 such as
25 siiiea glass and Pyrex glass is detachably mounted on the
upper surface of the inner chamber 1l so as to cover the
opening llc. Above the ultraviolet transmission plate 30
within the outer chamber 10, the ultraviolet lamp 31-and
a feflector plate 32 are located. These ultraviolet lamp
30 31 and'reflector plate 32 are secured to an exhaust duct’
33 which extends outside so as to cover the ultraviolet
lamp 31 and the reflector plate - 32.. An exhaust section
33a of the exhaust duct 33 is provided with an -exhaust fan
(not shown). At the lower portion of the outer chamber
35 10 neaf the inner chamber 11 are air inlets 10a and 1l0b
in which suction fans 34 and 35 are arranged, respectively.
Near the follower drum 17 of the ultraviolet
irradiation bonding apparétus thus constru;ted, an intake



Near the follower drum 17 of the ultraviolet irradiation bohding appar at.us
thus constructed, an intake belt 40 is arranged, and’betweeh the rnpake?
belt 40 and the follower drum 17, a delivery belt 41 is arranged for . =~ 3
delivering the parts snoothly. Near the intake belt 40, application }
devices 42 for applying a light-curing;bonding 5 agent to the parts are-
arranged. Near the drive drum 16, an ejection belt 43 is arranged and

bet ween b&dteflcisoarpanced3 and Pﬁeﬂéﬁhvéﬂérunfés= hedhut@ andis arranged

for deI|yeé|@gltggepaagsmsmpotalHel@qwfvtn@ 1epgratog Wahl-eRegdescri bed. »
As shown 1n 10 FIG 4 as one exan%hg fhe escrlptlon mnfl be given of a
nd

wat ch cadeliveRingi EheaPRase HBAPT deGFassepiateks srétb&Png j oi ned by
a |ight-gtpingaboodi agvagest 42. fAx tabe lylihkawi QLehtr-r:uadrat etenAdhagdi ng
appar at us star ner s_.L C fr anhe‘no zIes 2 to 5, and as
soon as 38" UF%?&VIO?%t T%nﬁué%q %h %efhe‘éﬁh a3t SAVH £Rirn the
exhaust aecenen 38a hﬁﬂtseatmenataﬁscad and 38tween- the eqeateon When t he
inert g S LR ram;{,0e 3Rz 118S 22 hQ«254 4t ,0S, f € inner
charrbera%[i 3 Eﬁ% gn&n?ﬁ a% |%grtl§as%afn§sphefqu qgﬁg o%?gen
concentré@rbﬁezgugl§h9e§§:Fﬁaﬁm8°¢m%§d val ue, the oxygen concentrat on

sensor 21 OUtﬁH&S @hé'gPéLa+aB€ R 1hhive Fenalickhe | Bsechben gh the inert
gas fromthe ge nozz sto .and at the sane tinme the intake belt 40

and the HEF; v ?sb%TF 2¥2TPAPy . 5&&??%e§ Wit h &ee G488t OFan and

suction fapgtdd aase?2d la5Wﬁﬁ.&ht aI @arth dody @ =nlr emgadiassi pllake | 0a and | 0b
I's sucked into,the outer This air passes thro gh ai;r. ducts 12 .

bet ween th&ZBuPEF® Ehéﬁﬁg?c aﬁdlrﬁ@t'ﬁﬁer @h&ﬁber“fiaﬁﬁ-rh exBSust duct U
33 and ishethus&eﬂomatsudeaﬁha@u@m mhmdam@amsmcse¢MBomt%3as, Bpettti s air

fllom the 30,1 UneLoehaThebnllnes (RAdRd Yy AW Codlanad |gine2 and the

unnecessary gat™ b e ultraviol e is 68l €4 Ih thi
embodi§ nehkeanl bxygemeenéeﬁpr ati d-rigéléiﬁsort-’ﬁi lexEhe uoﬁ@rat"{-a@h-@d the t he

known Zi geopiae XygeRcANahyzahcMad@iticn fans 24 and 35 start to
rotate. When the inert gas is injected Zrom the nozzles
22 to 25, the inside of the inner chamter 11 is £illed wiﬁh
an inert gas atmosphere. When the cxvcen concentration '

20 £ixeé value, the cxygen concentraiion sensor
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~signal, a2nd by this signal the injection of
+he inert gas from the purge nozzle 25 szops, ané at the ”
same time the intake belt 40 and the delivery'belé 41 start.

In addition, when the exhaust fan and suction fans 34 and

25 35 start to rotate, air from air inlets 10a and 10b is o/
sucked into the outer chamber 10. This air passes_through' |
air ducts 12 between the outer chamber 10 and the'inner -
chamber 11 to the exhaust duct 33 and is exhausted outside
through the exhaust section 33a. By this air flow, the

30 inner chamber 11 is cooled through cooling fins 20, and
the unnecessary heat by the ultraviolet lamp 31 is cooled.

" In-this embodiment, an oxXygen concentration sensor like
the one attached to the known Zirconia Oxygen Analyier'Model
LC-700M made by Toray Engineering Co., Ltd. has been used.

35 When the light-curing bonding agent 4 is applied to

' the case body 2 by the application devices 42 and the watch
case 1 in which the glass ‘plate 3 is mounted on the case
body 2 is placed on the intake belt 40, then, from the



LC- 700M nmade by Téray Engineering Co., Ltd. has been used. 35 VWhen
the I'tght-curing bonding agent 4 is applied to the case body 2 by the
appli~cation devices 42 and the watch case 1 in which the glass plate 3 is
nmount ed on the case body 2 is placed on the intake belt 40, then, fromthe
I ntake belt 40, the watch case 1 is fed,by way of the delivery belt 41 to

t he conveyor belt 13. Fromthe inlet 113, the watch case 1 passes

t hrough t He:9akzebeditarifer thk tvatdre caustel at iklBad oy wav cf :nAS nentioned
above, 5 16 - S, fi 4 e gk, _gb r. 11 iq_figled:@[thhqn I nert gas
atnnspheré%ﬁaﬁﬁrﬁﬁggrrgﬁflcur?ng %%nﬂ%ﬁ@’a&gﬁr'i‘rs iFPahisr&t ed by the

ul travi ol éfdSitgHtldf t hér@ MedFolcas e dmpaBseand ~rangenede maadirat el y under
the condi idmemcelene. texygen durieamligyely locked. 1Q ... Also, Lhe .
conveyqr Q@Lt4;§4gg farmed of nmesh, and the first an sedﬁﬁg“nﬁizles 23
and 247 njeCt &5 Cis "FfomtRE FoRaesi dd ¢F £Hé lednvwdydr abelibets toward
the'uppergngetgbspherﬁelhnEStheThﬁFhﬁatﬁfﬁh@ebﬁhﬁgﬁ% %?éngcgeqsindthg f
recess insihde.t:he.wat ase l.is hlquwn qff ~ Thus an 1 inner end 4b o
the |ight -‘GJr_‘.f.“ﬁggﬁ\(%%di-‘Q‘rYg_%éfg%er‘fr “ ai‘§°§-8r*rpﬁe‘rt9€+y op| GEReB ISR ERSExygen, and -
the inner leng 4b Bschaeddredsi nmpdicdelk)ly uhlde-Waheh coaTe « :ionNwhBiksh t he

gl ass pl aig-Behassheepi:@i-ned .9 thescase body 2 through the |ight-curing
bodni ng agent 4 is ej ected fromthe 20 conveyor belt 13 by wav of the
chute ¥4 to thé+&fectrEncPereY23. tedtt B8 dshérrhaddof imdsty oangen
ccncent r athen fwekhi BnkheeicBREr nekamher 231 ks Q‘lr‘inﬁ%ﬁﬂ the Li égg val ue
duri ng cegggtigg,_ghe'gx¥ggg concentration sensor 2I outputs d 25 signal
agg the pard® noZzrE%85 FsCSwPEched GRANVEYPA) betta lBatgeaaipahe -ubormert
gds. In addet b6nthef behe @gygelheeBEent! akhan cahrahmalyoxceeds a fixed
limt, a yacning alarmsounds_ and the intake belf 40 stops. “\When the
oxygen concentratron w rhin-the Fifer C@R&nters18-F¥nbeitsw t A8LFi R_d 30

| i mt 15t hénpgygenccéncehdt taei dacsensarildt bukpluhg acehngnal is

class p &s teen joined to the cass bodv 2 tarsuch
the light-curing bedning acent 4 is efec=2é from :he
3

n
20 cznvever beli:s 1

Cn the other hand, if the oxygen ccncer
the Iarer chamber 11 is more than the fixed va

creration, the oxygen concentration senser 21 outouts a
b

=1
\_/ 25 signal and the purce nozzle 25 is switcheé on. to inject
a large amount of inert gas. In addition, if the oxvgen
concentration ébnormally exceeds a fixed limit, a warning
alarm sounds and the intake_belt 40 stops. When the oxygen
concentration within the inner chamber 11 is below the fixed
30 limit, the oxygen concentration sensor 21 outputs a signal
again, the injection of inert gas from the'purge nozzle
25 stops ané the intake belt 40 starts. " o
In this way, the inner chamber 11 is provided in the
outer chamber 10 and within this chamber 11, only the forward.
'35 run of the intake belt 13 is provided. Therefore, the inner
chamber 11 is considerably reduced in size and the only .areas
connecting to the atmosphere are the inlet
"lla and the outlet .11b in the inner chamber 11.



again; the injection of inert gas fromthe purge nozzle 25 %tdbs and the

intake belt 40 starts. In this way, the inner chanber 11 is provided-in

L

outer chanber 10 and within this chanber 11, only the forward. 35 .run
the intake belt 13 is provided. . Therefore, the inner chanber 11 is .
considerably reduced in size and the only areas connecting to the
at mosphere are the inlet 1la and the-%utiet |1b in the inner chanber 11.

(9 That flg.t9.5ay, o2 Gapackbucak.tle chamal fac Ity gduchag ipert gas

can be sna | “"théreby éxtremgly.

and 1 nert ‘'gas | eaking portions can be sm

5

t he

reduci ngnele E€8MsGRPt i%6n SERLNENE das-t B@Shdrsbias SomEécarr cfhows t hrough
air cucks 3mall,f ernEBd HUt-demehs i-BRek iGRABEr Lk sahgt:Broygh around the
ultraviolet Tamp 31, there is no possilhility that the parts being joined
are excé8&FFel§Sheal®d -~HTdCAE  S-9C° ai&y g oWSt FRE S feceS8SFY heat by

formed _of sh...and the first secqond nozzl es .23 .and .24 i.pj ect
gas f ror’rTQ‘thE'I"G\%’r"cs‘%d‘e ‘o‘f:]'c;t k%’c%r%%e‘?or‘sbenlot PP s 2 Th‘@r”'ef'g’%e,

the gl tnavicekakd amesite sheodnekr thamber 1A 0c tthecemveyeunkelt 13 is

i nert
in a

part hapiaxgsavedagsgdirsgdesle sk eisise el hezasd 1 andhemrgesacel | ected in
the r CCEImeCAN b%hpzle% s]ag‘“r Yefar Y i€ dﬂ;f}_%‘,:%ﬂ%t‘lbl_élfn the ‘ls' ght -

bondi ng "agént "4 can soon

3¢ har deneéd. “As al ready nentioned,” there a

curing
re

provi de¢orRed-ow fl ow rate nozzl es 23 and 24; the hich flow rate purge
nozzlee 25; andsibhe c@ey tih-AalREeHdat 10N Ssensiinl We i, he anhaner 20

chanmber 11 so that the purge nozzle 25 can he controlled

nmeans of the

oxygen &88cEiFSat BIF SERG PPZZIRS £3 & 124 t’k"el"qcﬁsizdberd?y- %fe inner -

chanber slbrcamebaomde siaped filr idantewns wrosphaigdtea short tinme and\s/

simul taneously, the consunption .of the inert gas can he 25 _greatly
T e Aadtn g e

reduced.
belt 40 dase dgntiel lcedrdar stddddied ded e rscess can be biswn )

13

20

"8G5y t 1 Js £ te B Jerr Tottent 4t
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inner ené 4t of tre light-curing bending agent

tZe inner chamber li can be mads &

ic inert gas atmosghere in a short time and
simul®aneously, the consumption of the inert gas cax te )
greatly reduced. Also by the use of the oxygen concentration sensor
21, the intake belt 40 is controlled to stop the feed of
the parts onto the conveyor belt 13, in thé event of a
malfunction. ' '

F£°She int ake

L



-t he parts onto.the& conveyor belt .13, in the event of a mal function. 10
CLAI MB: 1. -An ul traviolet irradiation bonding apparatus conprising: an

outigsk chanbef” havi'ng an ultraviolet lanp therein; a rovi ded
witnin said outer chanber; an air duct fornmed bel ow{!m&mﬂmgwm | anp
outside the inner 5 chanber; said inner-dRamber bei WM tsh an inl et
and an outlgiafvgr parts being joined; an ultraviolet transm ssion plate
provi ded on_said i nner chanber, for covering an opening forned in the upper
surface of . 5aid i#hédtRyLehehHeradiatian hopaing, apparatys RPEErisdngr aver se from

said inlet througi satsk ichatterChANDAN ah U1SRAHQUE |18kp BHerb@st one nozzle
for supplying inert .qas intqg said i.nner .chanber; 15 cool i ng neans
for feeding air it &gg%ﬁ &p’a‘@%ﬁf ?5‘?"&@886’1}&9?‘?16\5% i ¥R FEinber and ar ound
sai d ul traviol et drappr duct Samdd dmriveysridbel trabdoleg Lanpredtsidenessinnad
said at | eagiangBse; Nozzl e being |located along the traverse of said belt so
that said inert gas is injected . fromone side of said conveyor belt toward
the other side 23308 ipney geamber being fpmed|withvamlislet manddimobutlethbodi ng
appar at us asesdbdlitigt foizkai m 1, wherein within said inner chamber, there is
provi ded a purge nozie f'oiﬁi nj ecti.ng,a Ii\r%gr ampunt and hi gher pressure
of inert gas tharf® Hat*38Ht s &FansTi sp Rl P13tk PRV, o $81d ningRy gdmber
concentr at i for sevexdngian Bpeqingviskeddfl i tHet Wik N§urifhce @Y 8&IW GARGENt rati on
in said hp yTber, whereby said purge nozzle is controlled by a
detection signal from said sensor. 3. "The ultraviolet irradiation

bondi ng appar at us2 genvevdrnigelitoactanged It travershefmomnsai dnletl éhroughpsaid ded

V\$f/h an i NpiHnep OdithBest Ao gggde%{igl_f_so inert gas toward said belt so as to
b

ock the inflow of oxygen. 4. he ultraviol et irradiation bonding
appar at us accor diq{glg%stcpng Rozzle for supplying inert gas into said inner

~ chamber; _ . _ :
15 cooling means for feeding air _into said duct formed outside said
- inner chamber and around said ultraviolet lamp; and

said conveyor belt be”ing formed of mesh- and said at least one
nozzle being located along the traverse of said belt so that said inert
~gas is injected from one side of said conveyor belt toward the other side
20 of said belt.
2. The ultraviolet irradiation bonding apparatus according to claim
1, wherein within said inner chamber, there is provided a purge nozzle
f_qr injecting a larger amount and higher pressure of inert gas thén that.
. from said at least one nozzle, and an'oxygen concentration sensor is
N~ 25 provided for detectirig the exygén concentration in said inner chamber,
whereby said purge nozzle is controlled by a detection signal from said
Sensor. _ |
3. The ultraviolet irradiation bonding appératus according to claim 1
or 2, wherein said inlet is provided with an input nozzle for injecting
30 inert gas toward said belt so as to block the inflow of oxygen.
4. The ultraviolet irradiation bonding apparatus according to claim
1, wherein a plurality of nozzles are provided for injecting different.
amounts of inert gas. _
5. An ultraviolet irradiation bonding apparatus comprising:
35 an outer chamber having an ultraviolet lamp therein;

an inner chamber provided within said outer chamber;



1, wherein a plurality of nozzles are provided for i nj ecting di-fferent "

’e

am)unt s of inert gas. 5. An ultraviolet irradiation bonding apparat lls
- conprising: 35 an outer chamber having an ul traviolet. |anp. theréitw ¥

an inner chanber provided within said outer c duct for rred )
bel ow said ultraviolet |anp outside the inner qmmlmﬂmmn er chanber:
being forned with an inlet and outlet for partsblngjbln%d 5 : an
ultraviolet transmission plate provided?on said i nner chanber for covering:
an openi ng for neh iabz tduetufpmmed seeloa ceaidf quta1adeelLam;h@nbaJaje ehec dnveyor -
belt arra é,_o traverse fromsaid inlet through said inner chanber to
said outle sal'd conveyor belt being formed of mesh ; 10 a first
nozzle and a secﬁﬂi—é HepeAl Ehaber mRpING ofe IMat e thhar Hndete andfeublentforr patsne
anot her angh; n@g¢e both located bel ow said conveyor belt for injecting
said inert ga rom t he under side of said belt toward the upper  side of

said bel®; a purﬁbuﬁE‘ﬁ’Il@ £ EERTISTLIhOLaFRIProvides or Sdf Jlnper tchepben 5

i nj ecting fdiebbverangOdn dpkAi@eEonmeaul thadugpedheirfibessiuieid hanes hat of
said first and second nozzles fromthe under side of said belt toward the

upper si de™P8%i d belt; an input nozzle located on the inlet of said inner
chanber for inj emtcongeycrrebeltgaxrangsartb &aiavbf(sel frawo said tinlbt abkodghesaid | ow

f [ d
Ot oY i AEnB8R 0 SalE IR0 <LEP LR il Befd Fohds BF Hech o ™
ul travi dPet irr aalifdrsomdsgheiang @m@&m&i tmgzglﬁ)bamng &low rasehohichm agescri bed
with ref ef&%grér& mn Fhe' hAdtBkE Ari0wh finmh B H8Eh LidcQrés BR16F 8§ conveyor

acconpanyln
t for lnjectlng said inert gas from the under side of said belt toward:

the upper side of said belt;"
a purge nozzle located on the under side of said b_elt_l‘:'or
15 injecting inert gas of a larger amount and higher ptéssur- than that of
said first and second nozzles from the under side of saié belt toward the
upper side of said belt; :

-an input nozzle located on thé inlet of said inner chamber for
injecting inert gas toward said belt so as to block the inZlow of oxygen;
20 and - R

cooling means for feeding air into said air duct formed outside
said inner chamber and around said ultraviolet lamp
6. An ultrav1olet irradiation bondlng apparatus subst..ntlally as
herein descr:.bed with reference to and as illustrated in Figures 1 to 4 s
25 of the accompanymg drawings.




