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1 Decenber 2004 SOLDERI NG APPARATUS BACKGROUND OF THE | NVENTk @Ncodpef3@)4d
~of the Invention 5 The present invention relates to a sol dering apparatus
~whi.ch performs soldering by jetting out streanms of nolten sol der

accunul ated in a solder bath and permtting solder to come in contact with
a piece to be soldered. 2. Description of the Related Art There are various
types of soldering apparatuses. Fig. 1 shows an 10 exanple of an apparatus
using a jet stream nozzl SOI2DERING ARPPARATAIS: type disposed in a
‘sol der bath 3. The structure of the principal section around the fillet up
‘nozzles (12a and 12b) of the soldering apparatus la is made up of the '
sol der bath 3 accuml aiyneKke: %Nﬁoﬁﬁ]bﬁmﬁﬁ for the solder 7, a
jet-stream nozzle 15 12% 0 e mmgﬁ in the solder bath 3,
a j et - st redtfrehbafAlhe InRbntioh t he secondary side of the fillet up nozzle type

or the like,.as illustrated. te that a.conveyor 5a slanted upward in the
di recPion of ThE RFEFCRS IS Oget? a0 o & AT BEE AR o SOK ED mﬁfcﬂ% he
primary siofife,dd dyhfettidl S&i l@%ﬂﬁzéf Snoltel? s%fldézhﬁﬁ AnARAYirS hdS1aér

nount ed substrate 4 to be soldered being 20 attached-to this conveyor 5a.
Fig. 2 sdisthmtridpéhyittingeslddreto emesin eamiact witinditieentobe solddesd.f r om t he

secondary, side.. [et-stre npzzle 12b of the type presented in Fig. 1. This
secondar yzj?%ﬁér pg{o_%qét@g?ﬁnﬂagﬁérﬁ% consists essentially of a front former
14 and a re@heforayer vddoud h9pso! HesoliBritl aﬁﬁhﬂs&hs@@t hpds.0fl Eh@vs ladei ng

- sent to 25 between the front forner 14 and the rear fornmer 15 by a punp or.

a si mi0 arexagenlece awEPPRFaiarasisd shiatetneamheoasdt d&roft thesfiletinpbeiznie -
separate . fyr.ont 14 and the rear former 15 into the direction
B iSopepaB sBiBined, |

Vel of the conveyor 5a and into the

~direction poThtisteuéthes &fche MEncihaMseahon earodd SMedfille s upeasEzldd (Bnd 17
- separ at ed befose and after this process run into contact point A and

contact pathtl2B) refi Hhe veldesing appatifiusd luissmagdee up ohkbe fsaldenlbath The
p_o' nt A %uﬂﬁa@ﬂfﬂol@e@fﬁh&ﬁﬂf%éﬂ% P-??Ar &%Céﬁl@é)ﬂ "?,t 2 j@tf-stream nozzle-

15 12a of the primary side disposed in the solder bath 3, a jet-stream nozzle 12b

of the secondary side of the fillet up nozzle type or the like, as illustrated.

Note that a conveyor 5a slanted upward in the direction of travel is provided

above the jet-stream nozzie 12a of the primary side and the jet-stream nozzle .

12b of the secondary side, a’ mounted substrate 4 to be soldered being
20 attached to this conveyor 5a. _

Fig. 2 schematically shows the jet-streaming condition of solder from the
secondary side jet-stream nozﬂe 12b of the type presented in Fig. 1. This
secondary side jet-stream nozzle 12b consists essentially of a front former. 14 |
and a rear former 15, the solder in the solder bath 3 of Fig. 1 being sent to

25 between the front former 14 and the rear former 15 by a pump or a similar
device not illustrated herein, the solder thus sent being separated by the
front former 14 and the rear former 15 into the direction reverse to the
direction of travel of the conveyor 5a and into the direction positive thereto,
as shown above. |

30 Solder streams 16 and 17 .separated before and after this process run
into contact point A and contact point B relative to the mounted substrate 4

and flow out. The point A and the point B are called the peel back points of




"1 1 December 2004 the sol der stream the |ength between A and B bejn

called the DIP length, over which the solder 7 migrates and’ Q@F?WE‘%’%@H“the

el ectrodes of the nmounted substrate 4 and solder |and, whereby the

sol dering process is inplemented. . As described above, as to inprove the

sol dering quality of the nounted 5 substrate 4, it is necessary to control

various conditions at each section of the soldering apparatus such as a

conveyi ngttepeddenfttichen, cthevieygth HatPeORel anfloB beife chipe thE DI U8 {atha

‘tenperature of ttﬂe sgilboﬁr ?at,h 3, a'flux specific gravity, 6111 pr_ehea’[ er

t enper at UPET BhtgRhss0ldery JREFRiGs ol satbles ondihe dpgtrades ef theopountad o

levels. An@rdtels afBSIARENAAEANLEAN dHeADSALREL UHS.2: L A RRESt a2 1

waveform and wave anplitude of the fet stream e sol . e the

f1 ow speed,. t%ﬁedamviébdrahovandstt:aémmee ahtpLSdlM?quadfm?{ﬁ%e?ﬁﬁbﬁﬁfeeich t t he
| der. fro he jet.:stream nozzle vary w, sma).l. vari i ht,

posi 11%n et St BFCEERROT tusntrdrfgiousconddtione af earh peptien ofithe | t >

becormes nedesSagIpAranld SaPaPASidRPinABUA of BlCeoRforblBal LARL, G Mo

and 15 the rear forper 15 by taking ihto consideration uch_ fac as the

-~ condi t i ontheatypefisopstert a demperatvee afphe Sbla&réiathl_%lavﬂmx’ spetifit gamih t% ;aet .

sol derin |rigns of the moynted substrate. ver, inasnuc

;S)(r)-i or ar ?p %eg}%l%g rrretr%}ép B APONA aﬁﬁ%rSB eTIRG  RNE) Londifram, il ¢ wle

j et - st r easp timaizh dsvel2a ABevelah ahﬁ;sﬁ%?iti?éa'lBéonaﬁicﬁi%rﬁfn‘emﬁaedal})’ové’ﬁ &gy it s and

screws, conveptional practice, has been for the skilled worker to adjust the.

posi t {bn WAYeioRE andrware Ampdittde of slie jdtestremmiof the soldee. opt i mum | evel s

| ' ' I ' inish_status of, t,he sol deri resuj ts. _

Consequent 1y SR EoaEE BB LS 'eTaTe i B, oty e FapbPed’ Ridhaate 25
maki ng i streamanf] thet sddérsfram ehd feartteanibiolsvidskith Uity A tighPLPP! es
~di sparate sok@erinquual roduct yield, and | ow productivrty.

ity,.. ] ow
Anot her - pREBRERGItIoN gnd; t!t]"yel ]éi“? ahbres fuemé foxmpedtamd therdar foomer dif, ing:

whi | ' te . .-S0 t appl i i gn_qf. optiqym '
so: 'dgr rg\éb%k%r%%gte? %%g%@S?%%%%@m%r%@% %E)?t??t%h% f"é@@?’?‘&ﬁﬁﬁcﬂ?q n that
30 rep¥ odilet reswr fofmiend Solpy itakimgsinltd eohsigeratich kol $adtsrdal tRA cBASHIJRIter
when ' :

at each portion of the apparatus at a given moment and the soldering .
conditions of the mounted substrate.
However, inasmuch as the prior art adjuétments of the front and rear
formers 14 and 15 of the jet-stream nozzles 12a and 12b are manually
20  performed by using nuts and screws, conventional practice has been for the
skilled worker to adjust the position and angle of each portion of the nozzle to
the optimum levels while visually checking the finish status of the soldering
results. _
Consequently, the practice of manually adjusting the nozzles has made
25 making micro-adjustments an extremely arduous task, resulting in problems
disparate soldering quality, low product yield, and low productivity. |
Another pi‘oblem 1s that it is impossible to perform timely contrdlling
while moving the mounted substrate, so that application_ of optimum
soldering conditions required time. There is a further complication in that
30  reproduction of the optimum soldering conditions is not an easy matter when

a machine change is made.

Likewise, in the case in which the above-mentioned soldering apparatus

o




.a machi ne change is made. Likewi se, in the case in which the

" above-rmentioned sol dering apparatus 9 1 December 2004 is i nsPgrpages P04
production facilities spread in many areas of the country, the quality of
soldering deteriorates in a particular facility in an area where skilled
workers are hard to find, thus creating a situation where it is difficult

. to assure stable productivity throughout all related production facilities.
5 Mor eové$ nstalledderprogfustion fagiitiesmernced! Inpmemyerke s Ricthgi samtry. ddet o a
demand f Lt chi Qo =f S er.i : bri ngi
pr ospect g“%%d@?%@?%ﬁ? gs<§ glro?ﬁgescg{ngll P ?gﬁgult :f;ia%? tgsgitglugg?a;r hown in
regard t ckilied wlrkersusedarsiotodiend nds apetiniges sandtiohheherfeac iodsficnlr r ower
margi n of opti rrumbiol dering-conditipns than, before, and ?if.f.i_culty of
per for m g AeBEs I@bEoPERICHY REPLEBPRt il TElated pepdustio [KEHSS hat ¢ he
probl gms enugRigiRAe, 1RPOMSt FArReeRTBonRehed hioblé Qs Bl EREn B B gnance
and control of soldering quality nore and nore difficult. SUMVARY OF THE
| NVENTI ONlebaih foypsvesemingi toveadifre sddeliingcthegeby bsoiginggbvheprogpeots ens,
and it is r.ef erabl.e t.o provide a sol dering apparatus which c perform
fiely | it Rbera s Re SoBHi o pieh SRbe hAD 5T BhpRmiitL iRt el s o
time wthgeodsedCesldarng WrbsertEntaidd WiBSr t fickdR! ONARSweRe nfHialh t ¥f Of
sol dering, inproving . workability, and inproving operating efficiency, =~
whi ch campénype saldedingnebrzbtionnithen| keforsy and duferky of mrfornamgegmtf/ vel y

- low ree.of .proficiency,. and whjch N 1SNQot.h with an ange in
the SEPL e HREEREY i 30 onkllsiPd IRE R B e 530RM dafiesghiafoe 10
~sol deri ngab@RP &Y UsecofneP a0 edtitly tthighke atheDehhRitBhiheE| dhd @aht]  6f the
opti mum sol dering conditions and do _so froma .renote place, and which an
i mproved sBdemariguplisy mesedsd myre difisaltobt ai ned even by an operator with a
relatively low degree of proficiency. The sol dering apparatus of the

- present invention is a soldering apparatus which operates to let nmolten
sol der accunul ated i n t he SAVIEARNaOR THE INVENTION

15 The present invention is directed to solving these problems, and it is
preferable to provide a soldering apparatﬁs which can perform timely
micro-adjustments of the jet-stream nozzle in a short period of time with good
accuracy, which contributes to improving the quality of soldering, improving
workability, and imprpving operating efficiency, which can be operated and

20 controlled by an operator with a relatively low degree of proficiency, and
which can smoothly cope with any change in the apparatus.

| According to an embodiment of the present invention, a soldering
apparatus is provided, which can perforin_ timely control of the optimum
soldering conditions and do so from a remote place, and which an i_mproired

256  quality of soldering can be obtained even by an operator with a relatively low .
degree of proficiency. '

The soldering apparatus of the present invention is a soldering
apparatus which operates to let molten solder accumulated in the solder bath
to jet out stream for soldering a piece to be SOldéred while the piece is

30 conveyed in a predetermined direction, the appafatus including a jet-stream
nozzle jetting out streams of molten solder in the solder bath, having a end

that can turn, drive means for driving a relative position of the end of the




to jet out streamfor soldering a piece to be soldered while, the pie S
30 conveyed in a predeterm ned direction, the apparatus incl1u ?%%]'R%ercz%m. '
jet-stream nozzle jetting out streanms of nolten solder in the sol der bath,
having a end that can turn, drive neans for driving a relative position of
the end of ‘the 1 Decenber 2004 jet-stream nozzle to a predeternined
position el ati to. the piece,to be ol der.ed, and control neans f.or

out put t i H§€tsﬁ£eea\égn 0rZ(L)'Fe g? g%refl‘épefﬁémaai 9%51{198a 2lye 4G Hecs de e |
pr edet er nigléelra@psirid emntrdhend:Als S 8afp AR ehavichhAtilohaiend i tEOMmesed of a
front former 5 disposed at the end of the nozzle body on the upstream side
of the comPapsmgeordingtq swh predeterminadepesitipns. sol dered and a rear former

di sposed at t end. b on, t.he _downst,ream si de qf the
conveyi ng di r‘ggltei j(}n g%eatnkgﬁo%?%égﬁpogge o dar PR, 8§sﬁ %B?fét 8‘?1"3&?‘{ her
t he friontdisposet abthd bad ofahe frzakr bodiebn @he eipstife alni) sEUCHS Eha\edhvegims t 0 be

noved by the driv ans receiving the 10 control sj.gnal. The drive neans
has a fir esﬁl?wéﬁﬁg%ﬁéecﬁ&f’chﬂ sldpred prdra wrar oemes disppsedrait thenend phnt

former isigd eg(%,e I ned L ; l.ative £ f- l.ece to
be sol derg%je{1 n‘?’ﬁﬁel@dri veﬁﬁgﬁsdﬁgﬁgfﬂggﬁ%ﬁ% 3)?)%]? ésoglé}%%{c?%rdi& f\/%é:%lﬁga?\ﬂgk r
driving thece 16 beemlddred et lenst bhatoftelicherahe fFaitnfrmies drithe wphedehgsi ned
posi ti on_gnd angl e.relative to the lgé'ece tqwb sol.dered. The sol dering
appar at us Gfet¥rd Yy 4 WY Hhta be eHwed; C‘Fi%‘fdg@v%ﬁleﬁ%ée]é’b?ﬁ the neans
for "aggui ¢ddigoll S1pARE Of the jet-stream ng condition of nolten solder from
the jet-stream nozzle and display neans for displaying a 20 condition of
the j et - stredendrivé ne¢mnanbis enfisss| didve mevageforairivinigctheafrent Camier ed by

condi 11 ontett BEREF RiRier e * BusfiteBRUR PhRUBAITL ARRE LAY Fob nozzl e
rel ative pieckhe beisebdert@ be soldered for each piece to be soldered. 25 The
sol dering apparatus of the present invention further includes second '
control neans ReoffiEe tBeRRDIs Aofnede wbnaf sedondedrive viheans fanvuivimathon
i ne, 15 rear former so that the rear former is in a predetermined position and angle
relative to the pié’ce to be soldered. |
- The soldering apparatus of the present invention fui'ther iﬁcludes an
image capture means for acquiring images of the jet-streaming cbndition of |
molten solder from the jet-stream nozzle and diéplay means for displaying a
20 condition of the jet-streaming of the molten solder, images of which are
captured by the image capture means. _ _
The control meané stores other soldering conditions, together with the
: position of the end of the jet-stream nozzle relative to the piece to be soldered |
for each piece to be soldered. _ |
25  The soldering apparatus of the present invention further includes second .
cpntrol means connected to the first control means via a communica.tion line,
the second control means outputting to the control means control signals for |
controlling via the communication line so that at least the end of the
jet-stream nozzle is in a predetermined position relative to the piece to be

30  soldered.

The second control means stores other soldering conditions, together

with the position of the end of the jet-stream nozzle relative to the piece to




‘the second control neans outputting to the control neans cony bﬁ.«'c r?lb%“?qﬂi
for controlling via the communication |line so that at |east the of the
jet-streamnozzle is in a predetermnmned position relative to the piece to
be . 30 soldered. The second control means stores other soldering '
conditions,. together wth the position of the end of the jet-stream

nozzle r _g%m]gldé(pfogj%ﬁﬁipqg e'Eo%és&idQFeC nmber 2004 be sol dered for each

pi ece to be soldere e ‘solderi hg appar atus of the present invention

further conpfbeesoldeengndppapitiuzl offBdls peesHiecietbtibd fargmpt E&hpPRENS ‘and
t he i mage caﬁture ans via comuni cation |ine and second di splay neans

for di splSRAPRE Wnkeal unears FormpRrated 49 dhe caniiod merns anpthihiedamdasncantoee f r om

t he i mage u : S ng.eont r Q uttd ng,.t o,.t he
cont r ol rrg%%g‘gcg%t r gﬁ‘%@?ﬁﬁgﬁg or8 g%{%tér%f)ﬁ?ngﬁw%’ ttﬁég%sorg%gq%ﬁltaiybﬂgl i ne
so that atcdwaed ithhgeeinpuwited vhetjetomtadoatior tine fromi theainpd@detprups ned
position rel ati\£g to th(g pi ecc—i to be soldered. 10 The second control neans -
stores ot FEADSoFBR rIAERE FRETTAL JHEaTE SHEPHERNE ot Hhe Kenpekimeans epntied end

- of ‘the | ebipablLAP ddEAIRnE8HAhY @obiin bl feaRidRChnt ?’P A&t %?llggéteﬁlsé{]%ﬁ gach

piece to be soldered. The front former having a front support

suppor t edthyyjettsérasor zlazzlebisdin a prpdeteroeded poaitidiordlativertel thiei Visiet® té he
front 'sup_ggrtldsha_t. 15 The first drive nmeans includes a pressure rod that
can be dr PVERHVE ‘tically, the front former having a U shaped nenber

- provi ged- so athet GedddN cofbBirh¥end QtéRe SR sAHPRRAL! cSBE NS LY 8RS 2 -.
pivot, the end of the U shaped nenber being supporfed by tﬁe pressure rod.
The rear Fathdhe pasitiog of theaend op pbe fetsHtaamsugrrde reldtive tohsienpizzé ¢o 20

~‘body is p[)g%j)ﬁ%geé?%aesac opggggpo .glsgl%}/%_to the rear support shaft. The

second drive neans has a ‘pressu i vable vertically, one end of the

rear former (evided fsomes Havihgnfroat alupyert ShaftesuRRhtalBROHe ABANL
serving a pivot, the other end being supported by the pressure rod. The
Redy Fpysvide T v

front for ISPV HERIAS 60 Aurn selative tp dhadtans supporeslsaipport shaft, -
15 The first drive means includes a pressure rod that can be driven -

vertically, the front former having a U-shaped member provided-so as to turn
relative to the front support shaft serving as a pivot, the end of the U-shaped
_ member being supported by the pressure rod..
The rear fqrmer_having a rear support shaft supported by the nozzle
20  body is provided so as to turn relative to the rear support shatt. -
The second drive means _has a pressure rod drivable vertically, oﬁe eﬁd of _
the rear. former provided so as to turn relative to thé rear suppor-'t-Shaft
serving as a pivot, the other end being supported by the pressure rdd._
The front former is providéd so as to turn relative to the sup'poﬂ: shaft,
25 while the first drive means is provided with both ends thereof moving .
vertically with an intermediate point as a fulerum, including a ﬁrst drive
mechanism which, with its one end being linked to a first lever-shaped
member holding up the front former and to one end of the first, lever-shaped |
member, moves the one end of the first lever-shaped member vertically.
30 . The first drive mechanism has a first motor and a first ascent and
descent member with its one end screwed onto the shaft of the first motor

and its other end linked to the lever-shaped member, which performs the .




© further oascehé agi

25 while the first drive neans is provided with both ends thebggfmggr\gogg
vertically with an internmediate point as a fulcrum including a firstdrive
mechani sm whi-ch, with its one end being linked to a first |ever-shaped
menber hol ding up the front forner and to one end of the first |ever-shaped
menber, noves the one end of the first |ever-shaped nenber vertically. 30

" The first LV |,S first r ' ( escent
renber witht SoSHERANS Rl Bl SobspBatte A olihliie: RSB of BSTED
ot her endhkiffikeehdtor.t he | ever-shaped nenber, which perfornms the 1 Decenber

2004 ascent and descent noyvenent. gérrespondi)ng to the nunber  of reyol utions
of the firsthAdiegr fOTMeT, BaPTIEARRISY &S pioobr dablesty d8re refptivgite #8 turn

21 2t ve hrkbe spapROlio S Lol |43 G SREORT bl ifRaTRANS ot PN ded

wi th both ereor noving vertica an I nternediate polnt as

a. fulscr uherednpnowingg versiealind wdth vennsotamiastimthi pintwissh d t Silanenend

- being linked ta a second,l.ever-shaped nenper .hearing thg rear,. forper and
to one erf®RATIFRE 2 §%ceeﬁodm%%ew§ﬁ&§%e ﬁgﬁewﬁhﬁ&@%ﬁmf Brioedinkesttane

- second | eyegecHiiaReer-sHEPRE mMUBHES B8AliNe thO rEBE FSREONENnA th Wae BaNtRM i S
made up of a second notor and a second  ascent and descent menber with its

one end swscengdevartshdpes sleafiberpimaves theeomnenduifotheasetont dlevethehampsdd

" linked to thebé}seco§d ever - shaped nenber, which perforns ascent and des.cent
novenent TEPHEEIEAEFHTt 0 t he number of revolutions of the second notor.

15 Thgy sol deihpgieadR@daiveSmathi ARnPILERMe WH Ve Aldedbnd étor Al & lsddorilipp! Y
nmeans for suppl yldgg flux to the piece to be soldered which is positioned:
e

$aent reemdev syithgitelionecend gexswachent) éhe s ef gt der ed
than the_solder bath. ;The | deri r f I ty i At.i on _
Lt oncpdnfldhobSt fiud THE oPRLE ERA NARRR! Shiletind MEvAL ARG bNORI O |

means andwhi¢h perfdems dmbht hod déebsamd@mdie @reespondihe t6 ahdefnedbehi ch is
coated with the flux. Furtherpore, in order to acconplish the objects -
descr i bedobryplutignseof the second motor. o o

15 The soldering apparatus of the present invention also ‘has flux supply
| | ni_eans for supplying flux to the piece to be soldered which is poSiﬁioned'
further on the side in the conveying direction of the piece to be soldered than
the solder bath. ' " |
The soldering apparatus of the present invention additionally has
20 preheating means, disposed in .bet_:ween the flux supply means and the solder -
bath for preheating the piece to be soldered which is coated with the flux.
Furthermore, in order to acconiplish the objects described above, the
solder apparatus of the present invention is a solder apparatus which applies =~
soldering process to the" piece to be soldered being conveyeci in the
25 predetermined direction by causing molten solder accumulated in the._soldex.-'.
bath to jet out in stream, the apparatus comprising a primary jet-stream
nozzle which jets out streams of molten solder in thersolder bath and a
secondary jet-stream nozzle which is disposed further downstream in the
convejring direction of said piece to be soldered than the primary jet-stream
30 -nbzzle, jetting out streams of molten solder in the solder bath and having a
end that can be turned, drive means for driving so that the relative position |

of the end of the secondary jet-stream nozzle to the piece to be soldered may




sol der apparatus of the present invention is a sol der appara% s whj ch
applies soldering process to the piece to be sol dered being' E6RFEPEFA%.
the 25 predeterm ned direction by causing nolten solder accunulated in the.
sol der bath to jet" out in stream the apparatus conprising a primary
jet-stream nozzle which jets out streans of nolten solder in the sol der

-bath and 2 ise ondar%%%et =Sty eam g;?zzl e (\#\/ni ch i.s di spo%ed further
downst r eam i e PIeTSISERNIR PPEELHnaRE oRtEPl mEaast Proeusttiagethe han
the pri nedontrddt sighhBaB@8pHedidiee to Itk | NG detrnSinbaah AtiolPtd ¢he %ﬂ'#\qser In

the sol'der bath and having a end that can be turned, drive nmeans for
driving s@€8hA&t the relative position of the end of the secondary

jet-streamn t he piece t,q be sol dered 6 1 cenber. 20Q4 be in
the predeter %%ﬁtel%aggrr%? rftgorll}e(gﬁ%}ag’é%_r?ﬁp%g‘ﬁ% G?_g]i“e Qﬁ?iﬁ%%linﬁ@ﬁlﬂ%’ théont r ol
si gnals cogolésfingdiegeds0id ken@uadat g5 mhaes ohendislaep ihothd @offdrVBathTRANS. I Nn
the aforenentioned sol dering apparatus of the present invention, the 5
sol deri ngeptedcadsin; @r%ﬁﬁch)’ca&ﬂ@é‘sﬁtmﬁén mozelerwidl hherend thacaobddénrisat h i s

jetted ouf, I . t ozzle wi.th the end.that-c be

t urned s%o g‘gé] t??eggﬂm% bﬂ%%?%?é _{00 rgﬁstc?l TEPed™ S ng%ﬂ;ewf‘tr]i‘ E}b‘?ﬂlﬁg{]e% th

t he nol t esvldswol der. Then, if it is desired to change the jet strean ng
condi tion of Ee n&l.t en, 10 ds.ol d@; fromthe jet-streamnozzles, the control
si gnal cor rest BB Hd® todesieed turhangathrlet stinameing spnditian of the mmudtent e t hat
I.s degj r eghliO Left-akSa edy.hy, o I .0 the .drive
means.ﬁj An%)l%f/k \?L?) rn%{ 3%1'9?}& tsh%&g? %/deﬁir%églslg %Oéleﬁ}%i %ﬁﬁ%ﬁgo@%ﬁff%cfﬁgi tc?ngfe S
i'nput t ed, relatiee epabitibnt tie thetersd rafam nozAdeb etlicg &l ideeiredot@ishd FabRd ik

B ust mor SRS AES SBnC e Rsra 6 BAATDR TBABRS, et ot r eam nozzi e can be
P rely i cr o o vy ks SR EAOULHE G TRoaT B e (HRERT GeSu N Llg, Moane
position e teliiéf @ddtld jetretjeam snozzden isodrivencan he to be in a position
15  corresponding to the control signal. , _
Since, in this manner, adjustments of. the position of the end of the )
jet-stream nozzle can be performed not manually but By using the control
means and the drive means, timely micro-adjustments can be accomplished
easily and the relative position of the end of the jet-stream nozzle. can be
20 varied in short time with good accuracy. o
In addition, storing in the control means other soldering coﬁditiohs,
ﬁogether with the relativé position of the end of the jet-stream nozzle to the
plece to be soldered forr-each piece to be soldered ‘makes.it pdSsible ‘to
reproduce at any time the soldering cbnditions that have been stored.: |
25 Further, by "capfuring_ images of the jet-streaming condition of the mcﬂten o
solder from the jet-stream nozzle through the image capture means, and by
~displaying the jet-streaming condition of the molten solder i;hroug‘h the -
display means, it is possible to observe the jét-streaming condition of the: |
molten solder, enabling the images acquired to be fed back td the soldering
30 conditions in a timely manner.
Moreover, through the secondary control means connected via the

communication line to the control means, the control signal "controlling at




20 varied in short time with good accuracy. In addition, storing in the
control means other soldering conditions, together with. thbDPesBP§nO04
position of the end of the jet-streamnozzle '"to the piece to be soldered .
- for each piece to be soldered nmakes it possible to reproduce at any tine
the sol dering conditions that have been stored. 25 Further, by capturing

i mages - of thelejkqet-st.rea ' n% condjtion of the nolten solder fromthe

j et - st r edfifib BO%lHPBBgﬁtat ke of fag endhfithegetisram anwlpys outmpted vig t he

j et-streafH@ sl IN® I - 1 . di.spl ans, it
is possible to O_Elgfééat/tg&% Ege}ag%@kgggnt%g c@%&\r&ﬁ%%n 0 ﬁglpqr%l%f%ﬁ.’ é% der,
enabl i ng ¢dmrilnsigesl avgedspedding be fuet paskiobal tshetwwolideubmatteddocemdi ti ons
inati maél;é manner . reover, th‘;éggg t he secondary control neans connected
via the YOWMIRTEL iTbReTHRER HHe ftiTore means, thnendaiithgiictpgram
contr @ | | gzl is| dBRGL1ERCKs 2008: liRAEo tBRARSHbIERA! calBldth dthe (IeHRNT Of
the Jet-stream nozzle is outputted via the conmunication [1ne an hr ough

t he cont resintpedangnaln recei pt thereof, the control. signal correspondi ng to
- such positional_ status is_ outputted the drive neans, whereupon_ through
“the drive rre%%s% ‘?Srlnliﬁéfﬁﬁl%? oPgﬁatj“?ﬂ 9@@?‘3«3’5 stiggyy pezele @ kechedermed.t o be in

the relative position corresponding to the control signal. As a result,
renote operation of the jet-stre ozzl e can be perforned. BRI EF
DESCRI PTI ON OF THE DRAENINESDEPJ PNJAFIBHENIRAMBNGShj ect s, features
and advantages of the present invention will be apparent to those skilled
in th art fidwe foresdingland eider ddbgents pfeadnrasf andedyneseges! of theafesend
exenpl ary_ enbodi nents. of the invention taken in connection with the
acconpanyinygngioanilsbe iappaterih to fihgse 1skilled iz the ateirom thadoHowatpwi ng
the constructjon -regarding a 15.conventional solder bath and Jet-stream
nozzl es; RPN ¢f dbRepaesentli apedenretl sxpumplary cembodimeonrtdi of othereated
by, a conventjonal jet-stream naqzzle; Fig. 3 shows an overview structure -
of a sol d’é’rvleﬁ&o pigLoghection mgih the accompanying drawings, in which: '

Fig. 1 is a schematic diagram showing the “construction regarding a

15 | conventional solder bath and jet-stream nozzles;

Fig. 2 is a schematic diagram of a jet-streaming condition éreated by.a
conventional jet-stream -nozzle; 7 _

Fig. 3 shows an overview structure of a soldering apparatus of a first
preferred_. embodiment acbording to the present invention;

20 7 Fig. 4 shows the construction of a solder bath inciudiﬁg a rear forn:;er
drive of a soldéring apparatus of the first preferred embo_dimentvlof thé
present invention; | : _

Fig. 5 shows the construction of a solder bath inciﬁding a front former
drive of a sqldering apparatus of the first preferred embodiment according to

25  the present invention; _ ' | |

Fig. 6 shows a detailed structure of a jet-stream nozzle of a soldering
apparatus of the first preferred embodiment according to the present
imvention; _ o

Fig. 7 is a schematic diagram for explaining the condition of jet-stream

30 nozzle control when applying a soldering process according to the first .

preferred embodiment of the present invention;




oref erred enbodi ment according to the present invention; 20 Fig. 4 shows.
?he construction of a sol der gath including a rear fornmer dfiRrEeEPeR2004
sol dering apparatus of the first preferred enbodi ment. of the present
invention2' Fig. 5. shows the construction of a solder bath including a-
front former drive of a soldering apparatus of the first preferred

enbodi nent aggorgdin 0 5 the present inventign; Fig~. 6 shows a det fai | ed
structure of %gg'jgfs- gtbltl% HeSHViRg %Sg%qegépfﬁgwe eontuel meanpeffirst

r ef er r eda esBdQEHi AE UpREG OIS I A HO ARG pRERSANE b ANNEAD: acEbSiing 65 +R
gchemat [ c?di agréirangf op_r expl ai ni ng the (I:)ondi ti or? of Jet- sta‘rcgam néo 0n82%| e
‘control wWRESFeBpPAXAIMEIA sol dering process according to the first preferred

' ' . i ation: 1 0Q4 Fig. 8 is a block
i 20 am showibi 3 B & B FEEFEvE Hh xBerRip ot redlaeiler Adisimend songen
appar a usdizpldyed foinr $he PrRheforedf eiiRgsomat c@ﬁﬁ;‘i’ﬁft@'f Ngeld 1618 _sgifé’}%‘n%

invention, Fig. 9 is a view show ng an exanple of a Nozzle Adjustne |
screen dRBRAEAFEY ©h thee fitshi prsferspd aepdodimant campudien sethd Opresent
sol deri ng; .ARpRLat us of the first preferred enbodi ment according 1o t he
present invention; Fig. 10 is a diagram show ng an exanple of a Nozzle

rating sciftgnl0 ds sptagednoshéwindani d:@imple & PNSAHROFRRIRULE rosed for
e ; ® SIOufsa}ggf .the fi rg;rfQ pr ef efrj)red enbodi nerﬁ\eqaccgr (ﬁrng to the

Sr 2§|eﬁte X Hﬁwtq"m%@%%r E-ltﬂ@. mpitoy gt f Rpreenahsampgten wedmbte wgsoﬁm@ Edi t
0l der) ng ERBRL, O R SR b B ARy BB, dR o rrePent e
pesent [memtvoh 1o Flg. 1215 0 Townar: eplainiobowis wee s

- ;?ng;lt n?nsgﬁ?é‘ﬁ#% ;(1) fdiégt}%mfs tgvsvgn £1r61 example of a Data Edit screen displa_tyed

on the monitor of a personal computer used for a soldering apparatus of the

first preferred embodiment according to the present invention; _ |
15 Fig. 12 is a flowchart explaining how to use a soldering apparatus of the

first preferred embodiment according to the present invention;

Fig. 13 is a diagram showing the construction of a principal sectioﬁ o_f-a
soldering apparatus of a second embodiment according to the present
invention; and _

20 Fig. 14. is a flowchart explaining the operation of a soldering apparat}__ls '

of the second embodiment according to the présent invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODI"‘MENTS; _
- Preferred embodiments of a soldering apparatus according to the present
25 invention will be described below with reference to the dra—wings;: The same
reference numbers will be used for expressing the same component members
as in the Description the Related Art above.
First preferred embodiment
Fig. 3 shows a schematic diagram illustrating the entire construction
30 regarding principal sections of a soldering apparatus 1 of a first preferred

embodiment.

The soldering apparatus 1 generally. includes conveying means 5 such as
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. Fig. 13 is a diagram showi ng the construction of a principal section of a

- sol dering apparatus of a second enbodi ment according to the plgsember 2004
i nvention; and 20 Fig. 14. is a flowhart explaining the operation of a

. sol dering apparatus of the second enbodi nent according to the present
“invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred '
enbodi nents of a |.deri.ng appa us accordi to th ese 25 i.nvention
will be §¥EFPHeY %%‘%95 H%Etéﬁi(ﬁ’e%é’éeckﬁ%?t?ﬁgggr ﬁvﬁqlng‘;‘s‘%afﬂbﬂ'a%m]?éference
nunbers Wbl a e aus@thiheru@xauessi ng the same conponent nmenbers as in the

Description the Related Art above. First d(pgseferred enbodi nent Fig. 3 shows
a schemati c Hiageareyingustaaas hgseprorsntddees comshathesides of3@ repmtddng

- principal cll.o f a solderin aratus. .l ,of fprst.preferred
Srbodt neftbSRE R ETa She AR RRR B A thel BB PP R @heans 5
such as 9t alpiodeesteeineddhveoiiueyded. a THivpes@ats tHe tiduntdd Qub&rpteheat er
120, a solder bath 11, a cooler 130, and a cleaning unit 140. The

conveyi nd® ga s8Nt EBpaRt ePeigss 18Pn nuowdeddat afiramaolol de insidstthat e 4
and conveyj %%IE ubstrate 4 in thedirection of arrow (a) 5 at a
predeter%nxﬁigén%o eyl ﬁgsgbeed. This permits the nounted substrate 4 to be

sent from arlepduixngatiitaupitoVltledatat lax bhathe hdFaéoto bsisdbidrbé ofskdering
apparatus 1. T e;}%ux coa%i n% unit 110 coats flux on the surface to be :
sol der ed BPURRE SHBSHKREY SubdtiME: BUBDOTE (60 SEEMTFOrTHNesS sEc §Pbse@iemdss of
subsgguent., :0G, o F ' e Ciy i de. £l o s
chem’qgal rgra}ada%&%g}e%g&gﬁgu?e tfﬂ\é{[ﬁ Bj%%?’%?t en ?‘1}%2“ ?é %%é‘?ﬁﬂ’g?é%g&%q& th the
“nount ed  sumsate that the mohies fhwaid adppfatélyunet witietHomuedited shbdthatef4.ux -

'-bubbled by ihntrodugin ressed air, throuygh_.a b |.e .pi pe provi.ded in
the fiux 11 Gl CHIBH PhCCHaBPEePRY Vit fe: PR L AP RBAHFFE: nsi de
the throughygiebes aRGnR8LYR bubble pipe provided in the flux liquid: Bubbling

enables the flux to be coated u_niformly inside the through holes and between.
- 15 leads. R

The preheater 120 is, for example, Jilade of a stick-éhaped heater, a panel
heater or the like, preheating the mounted substrate 4. By this preheéting, -
the solvent portion of the flux is evaporated and drie'd, and a drastic thermal

_ shock upon soldering is alleviated, reducing deformation (Warﬁing and
20. bending) of the mounted substrate 4. - )
The solder bath 11 is, as described later, where .solder_jaccun.lulatéd‘
inside the solder bath 11 is heated by a heater (not shown) to bring it to a
molten state so that the so_ldér can flow, jetting out in stream from the
nozzles to carry out the soldering process. S

25 The solder bath 11 is made up of a primary jet-stream nozzle 101 and a=
éecondary jet-stream nozzle 22, jetting out étreém of molten solder from the
primary jet-stream nozzle 101 and the secondary jet.-stream ndz_z’le 22.

In this instance, the primary jet-stream nozzle 101 implements the
soldering process fully with a strong jet stream to prevent any open defect.

30  The secondary jet-stream nozzle 22 arranges i:he solder supplied by the

primary jet-stream nozzle in uniform qué.ntities of solder to ehiminate any

bridge defect.
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15 l.eads. The preheater 120 is, for exanple, nmade of a stick-shaped heater,
a panel heater or the like, preheating the nmounted substr at&Dgcemper 204
preheating, the solvent portion of the flux is evaporated and dried, and a
drastic thermal shock upon soldering is alleviated, reducing deformation
(warping and 20 bending) of the nounted substrate 4. The solder bath 11

I's, as. descrjbed later, where. sol der. acgcunuyl at I nsi de the sol.der bath
11 is heated %%/Caolﬁéalﬁgrm(&mwfﬁow% # soghpgdan 13, cocting i B oeliage oo
that the fgahdarcneatobh suittAra% Qpén ifd B1RRMoh AR olr BRRZI1ES Lo carry
out the soldering process. 25 The solder bath 11 is made up of a primary

_j et - str eam nbhaeg |cdeafhgandital 4@ eeomdas yuimdcessanyafiunonz hey 2they etimilag out
"~ stream of ItBeSiP sol der, frt m t he rlr%rt%/# e&a-stream nozzl e 101 and the
‘secondar YR erialdepaRiiRd o3y themotnted sy Stance, the primary jet-stream

nozzl ¢ 101 iTRé %ﬁ@ﬁb%eﬁd&in@%&gﬁsé RE theqmResding daldwihd appataiRRdl kAt stream
to prevent any open defect. 30 The secondary jet-stream nozzle 22 arranges

t he sol dédre depspibedd by the primary jet-streamnozzle in uniform.quantities

230" s pr ovi I Ao uB O b R B ehsi T RGE FReck shrrry Sesrohat ¢ ne
nmount ed sghRstr@beted WRGBtHaLS, rtbeeasRuite@msubetraed der idadonvdged Tae wHeeani ng

unit 140 renoves unnecessary flux or any other sinmilar material deposited
on the noemedeterauipetspeed an the directinpiofarsewvdahiang Preomevstedsubirateecedi ng

sol derj n pal.at | deseribed. s First v of L.} nveyi ng

: meangde g%laigi %%I&eg%g% é(% {Pdetngﬁgi es ggggltdﬁg%guant%%msugggﬁaot Eal}élpﬁe&%ount ed

~ substrat esoldéring @ppueyted Bt the predeterm ned speed in the direction of
~arrow (a), apd the mpunteq substrate 10 4 is sent from an openi ng 100a S
“provi ded at &%ﬁnamﬁl phe drameilga, th%@"‘-’é’&?@éﬁgﬁfga&’pﬁéﬁ ey confRsred i nsi de

the frameydoe odlieyty Barhsss B thAlfedib? of HERP(2)C PREEYESb flux is first

coated on the soldering face (underside) of the mounted substrate'by the flux

15 coating unit 110, followed by preheating of the mounted substrate 4 by the.
preheater 120. | _ }
~ And while the underside of the mounted substrate 4 is being in contact
with the molten solder jetting upward respectively. from thé primary -
- jet-stream nozzle 101 and the secondary jet-stream nozzle 22, the mounted
20 substrate 4 'is conveyed in the direction of arrow (a) at the predeterminfed*'
speed. | _ ' ,
This enables leads, a circuif, portion not shown, respectively proﬁded on
the top side of the mounted substrate 4, to be soldered from the underside of
~ the mounted substrate 4. o - | o |
25 . When the soldering process in the solder bath 11 is completé'd in this
manner, the mounted substrate 4 is further -conveyéd by the conveying means
5 in the direction of arrow (a), the mounted substrate 4 being cooled by the. .
“cooling fah 131 at the cooler 130 ﬁnd ‘unnecessar.y flux deposited on the
mounted substrate 4 being removed at the cleaning unit 140. -
30 In the foregoing manner, the soldering process of the mounted substrate '
4 in the soldering apparatus 1 is completed, and the mounted substrate 4 is -

conveyed by the conveying means 5 to outside the soldering apparatus 1.
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by the conveying neans 5 in the direction of arrow (a), whereupon flux is
first coated on the soldering face (underside) of the mountéfesameer2 py
“the flux 15 coating unit 110, followed by preheating of the nounted
substrate 4 by the. preheater 120. And whil e the underside of the nounted
substrate 4 is being in contact wth the nolten solder jetting upward

respectivel y.fromi he..pri mar | et-stream nozzl e. 101 d .the secondary
jet-stream n§f?§f)’e fﬂl?‘iec %ﬁ?éétdoﬁo() u_gté‘? rB’Eeé’egu*gs %‘ﬁﬁ%?gd APRAFHHS

di rect i orinefudang ehe dadveadystdif d¥tBESbRIHUAEH 11SPBEHe ddbigh&nabl es | eads, a
circuit portion not _shown, respectively provided on the top side of the

nount ed subsFiatdeand Hig. parssichemadic diagrame afntierssldte fth thinahedimged
substrate,4. | dgr;i.n rocess. in the,.saolder hath 11.is.,
“conpl et ed™ & rﬁﬁel y%%gr@%t R& d%l%ﬁltogap 83 raa(icgrdingsgof &r PR pﬁ%ﬁ%}‘?{ed by
t'he canvesthbedifeaitof theipteédit idiveatibhon of arrow (a), the nounted substrate.
4 bei ng cool gg % the. coaqli ng%fan 131 at the cooler 130 and unnecessary
fl.ux deposi t s tiRstanegy digd % UBBIesENEs 4hsephpmaiiovdiggeamt pb Kgedni ng
~uni't 140.; I ng menner, the sol dering process of the nounted
substr at ewégfe%lnrhl{)ﬂga%ﬁ“gg?i ng apparatus 1 is conpleted, and the nounted

substrate 4 ks shownvéydtighy, the soblerimg agparans His maalét 6p AF thBasodddder i ng’
apparatus, 1 1. 1 Decenber 2004 Next, detailed construction of the . .

pr ecedi nzb%@l &ir f%g?ﬁ?}ﬁ%p‘g?tb%g Eioi@‘?lhdiongt hée%ni%@éwyé'tsévﬁa@; ne7gles A 2der '
‘bath bl Widksdaerkigsat | dedstdbst | M Ghel f the
'sol der bath S‘11 I ncl udignlg Si tsﬂtdfl&\l/%agﬁ‘%%nﬁ g?%ﬁﬁ%%%#%gga%ggra S '
‘accor di ngetwstmeain notzlprdd eonesying reedandd dencormeyingethpr poanted sudestraten. | n
this instance, Fig. 5 represents the schematic diagramof Fig. 4 viewed
along arrow B. As shown in Fig. 4, the soldering apparatus 1 is nmade up of

L ggzlsgl ggr - MeNsebbnfiffy J6ELFRhRL 1218 02 FShclkles LN EIRE RN IRPY HARAAS eam
. front former 26 and a rear former 27, while the adjustment control means 23
15 1s compoéed of a drive 28 and control means 29. _ ' _
The drive 28 consists essentially of a ﬁ'ont former drive 28a driving the
) front former 26 and a rear former drive 51b drivin'g the rear former 27.
" The control means 29 in a first preferred embodiment employs a
personal computer (hereinafter refei'red to as "PC") 29a and a control 29b
20 controlling the drivé, comprising a system of driving and controlling the drive -
28 via remote operation. | | | -

o Also, as shown in Fig. 4, a camera 35 is .'dis.'posed in fhé. soldering
apparatus 1 for monitoring the condition of the solder bath 11, jet-stream |
status of the secondary jet-stream nozzle 22, aﬁd the. solderiﬂg co_nditions of

. 25-  the mounted substrate 4. The camera 15 is connected to the control means
29 and controlled thereby. |
o First, the construction of every sectiOn/portioh of the solde'ring alpp'aratus

1 including the foregoing p'rincipal. structural elements will be ciescribed
‘below. - |

30 The solder bath 11 is made up of a container having a structure shown
In Fig. 4, so formed that solder 10 is accumulated therein as described above

and that solder 10 goes in and out via a pump (not shown).

12




10 housed therein, adjustment control nmeans 23 for controlling the
secandary. jet-stream nozzle 22, conveying neans 5 for cpnve§ ﬁeTH@fKM4_
nount ed substrate 4. The secondary jet-stream nozzle 22 includes a fillet
“up type having a front forner 26 and a rear former 27, while the
adj ust rent control neans 23 15 is conposed of a drive 28 and control neans.

29, "The o1 V28, 800mAa 5,8 TETHAR LY I8Nl SOLRLTEL delve, 288 0ri ving

the front forner and a rear Tormer

27. The cootzlel 22rzafise®9s ishoﬁnfﬂnf?ig,]&l;gﬁ@ﬁb@ﬁ f@flg%gfigzmg dﬁég)}%cogﬁlgf -
er sonal uter (hereinafte eferred to as "PC' a and a _
IC2)0 cont ro%ﬂ{%ngﬁg HPil\?g‘?reétﬂé?ftﬂ AY opesing abovst tfmmmlhfgbafﬂuj%@nt'rol | i ngS
the drive 28w eppt | . | I g. a canmera
i s di sposed ?Fr‘ll\é![ %e?s ggle‘g%%%%gahg%ggorﬁ%%nfﬁ%ﬁ& il togrtgﬁ%’tflhdéuﬁ%ﬁg{gﬁ?on of
t he sobdedrdmtthrmer 2pemdsthoammr fotrmt 87 of théiecldes baeany. | et - st ream nozzl e
22, and the er. co%li ns of 25 the nmounted substrate 4. The canera
PRECE ot 16

15 is conne?ﬁgl oy u‘fﬁﬁa“i"léow% SRt nesre vl & sedramyghtritrat, the
const ruct sEgheflAnesyd aﬁ%ﬁteﬁéﬂﬁr&éﬂ&&fcmgdgﬁ'.adﬁéx}e'}ge if@ﬁ%@é,“e%ecé%e g

i ncluding the foregoing principal structura ements Wl
bel ow. 30STfe afomdach bist hinkedi 6o réee lopenfirantc anizalenevalha¥éangvia gt FUEt ur e

shown in Fg. 44 so formed that,solder 10 is accurmul ated therein as
descri bedpg%%vsehapaeﬁacatr%f?v%’bwa 2% goes in and out via a punmp (not shown).

12 --48-- -- I approximatelyltHeeei¥Belof %QQ‘E&%&-B%ﬁrv%‘?f g%, Q%&htlgua%ﬁtjs}ﬁ own in

nozzl e body 22a of the secondary jet-stream™ nozzle 22 is fixed

Fig. 4, tRBafldhas pappenteddyathe nerele dady f2%enside, e fenhdomntr 8 Hagher e and

ft ' Vv npzzl 0 2a. Fig. Lg an enl arged view for

ge‘sgi ginngg%{;thggi %O%F%&;F%?ﬁﬁgttﬁrtge g‘lf(mt%ﬁé‘ppgr%}@%? L'lé_or mer 26 and the rear
former 27 of Alatseippert bddte 26d iTREAtdDN thoRBInRA snE0HIRS AidUE, front
nozzl e_vvaIvJ?al%ggcset upright at a 7 : ' | _ :

. 15 The top side of the extension wall 26c is 'forme& in a reverse U shape at a
slight slant and disposed in prdxim_ity to the mounted substrate 4.
The rear former 27 is made up of a horizontal wall 274, dne end of which
is linked to the rear support shaft 33 supported by the nozzle body 22a s'ide,'
-and the other end side of which stretches aiong the approximately horizontal
20 direction, a first upper rear nozzle wall 27b which is set upright and affixed
| to above the horizontal wall, and a second upper rear nozzle wall 274 which
| is. set upright to an L-shaped member 27¢ affixed to the horizontal wall 27a
- and which is provided in parallel' at an appropriate spacing with the first
upper rear nozzle wall 27b. ' | 7
25 Note that the upper end of the_ﬁfst upper rear nozzle wall 27b is slightly
 slanted, its upper end being disposed in a position proximate to the mounted -
" substrate 4. | | 7 |
Next, the rear former drive 51b shown in Fig. 4 will be described in
detail. - _
30 The rear former drive 51b is made up of a pressure léver 18, a drive

mechanism 19 or the like.

The pressure lever 58 is composed of a pressure rod 60 with its curved
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slight slant and an extension wall 26c curved in a reverse U shape, one end
side of which is linked to the lower front nozzle. wall 26a VPgcampgr004

pl at e- shaped carry-over wall 26b. 10 In approximately the center of the
carry-over wall 26b, a front support shaft 32 is supported by the nozzle
body 22a side, the front fornmer 26 .being rotatably supported relative to

e o peRHbR o R et 1o Al \RaePBRr hB BB oRel wRN T Tt e Bt b on
wal | 26¢ ghdnf00ee 1biePs KR SR nib @D afRke Bto She GhH SHaRE tRAPreésspesed in

proximty to the nounted substrate 4. The rear fornmer 27 is nade up of a
* hori zont abd Rl dr thedikeone end of which is linked to the rear support shaft

33 supporte t he,;nozzle bo 22a_sij de nd the her end sj.de_of which
S retohes ol bRy mBnA MRS Ao thé SRel-Smed Br B B RLASIEbPHS S hoper
rear BOZZu@pwed bradietWap CAffixedS® tHRMhaille ddyappa xgde dfotlebeueordidey
hori zontal wall, and a second upper rear_nozzle wall 27d which 1is. set

e

upright tet-atreamshozsdel 23 apdrtodiw oftter saadi1s Bnkpd apesuipking: 63 ofvilre driva  and
whi ch isg{ﬁg Vi d 1&11555' parall el at an appropriate spacing with the first

upper re 5Z72TE val | 27b. 25 Note that the upper end of the. first upper

-rear nozzl e TWakldravdmethahis@htidyis sdrmitackd bysa bpapercasnd4belifirgd doshesed in
a position proxinate to, the nmounted . subsirate. 4. xt, the rear faormer
“drive 51tregalsvRofy Hagside. & motpe 49cbenseskdherpingaigmale sgrewshadt A or mer
At Ve IRy hBAEwHRh AudbRS MU 472K nlbtor Sl X6 sidE MO 407 the
| i ke.” The pressure |ever I's conposed of ‘a.pressure rod wthits
curved 13to Ye Dekeditethe Gdaleosdrewnshiaft 4Bus pride vhafi SOher thedeksi di Iofs t he

nortont ol YLl 0,0l e Cate LUTSL2T 8 Stety shoped entes 84
iR motor 45 is linked to the control means 29 and controlled thereby. B
In the rear former drive 51b according to the construction described
15 above, when the motor 45 1s driven, the fémale screw shéft' 48' screwed onto
the screw shaft 47 of the motor shaft 46 side turns Verticélly along said serew
shaft 47, and the joint shaft 49 linked to the female screw shéft 48 turns
vertically accordingly. | ' : |

In this vertical movement, the vertical posture of the female s'crew:shaft

20 48 and the joint shaft 49 is guided vertically by a guide shaft 50, thereby |
enabling smooth movement. - | | , _ '

And, in line with the vertical movement of the joint_‘shaft 49, the
coupling 63 linked to the joint shaft 49 also carries out the verticai movement
following the joint shaft 49. In this instance, the joint'shaft_{ig is the type |

25  having a ball joint 31 and the coupli_rig 63 can move along the approximately. o
| vertical direction without difficulty. - | -

As a result of this movement of the coupling 63, thé Iever-'-shaped
membef 61 -performs a lever movement with the support bracket 42 as its
fulcrum, thereby moving lthe préssure rod 60 Vertically._

30 And, following this vertical movement of the pressure rod 60, depending
on the position of 'the pressure rod 60 vertically, the horizontal wall 27a of

the rear former 27 turns with the rear support shaft 33 as 1ts center.
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- The mddle portion of the | ever-shaped nmenber 61 is supported by a 5
support bracket 42 affixed to the nozzle body 22a side of thbDPseeBher4p4
jet-streamnozzle 22, and to its other end is linked a coupling 63 of the
drive mechanism59. The drive mechanism59 is constituted by a body case
64 affixed to the nozzle body 22a side, a notor 45 housed therein, a
femal e screw shaft 4 10, whi ch_screws onto a screw shafi 47 of_ a_ notor
shaft 46 sidNeth the front armer olnye o) § B okt e ¢ desridfednart 4s,
‘a guide sfiafty) 50 or the like. It has to be noted that the coupling 63 is
linked to the joint shaft 49. Also, the notor 45 is linked to the control
means 29 andThenformlelredrivh28ebys niade hgp pEadhe fessaredidves 53, bthecdovdi ng to

the constructian d ri bed 15 above, . the notor 45 is driven, the
femal e scPEW3HEFM gﬁ&%@%ﬁ@&nﬁﬁﬁe"%t%etﬁgi shaft 47.of the notor shaft
46 si de turnghiepidseatd Yew0B8 ﬁab&n?ﬁée@’vof hahbsstife @WAdeDNEHURidY ighaft 49
linked to the female screw shaft 48 turns vertically accordingly. In this

vertical rmowehportion teethecundersideoither supgfort hkate &6l of thefentshoniner 260 48

d the jgi haft 49 i t ded | cal | . hde shaft 50, A.h b
anabl i ng. SR RbvesLmem e RERI L B Fnd b AT R Rbe R 0GR T
joint. shg{d1i48®, the coupling 63 Ilinked to the joint shaft 49 also carries

out the vertical nmovenent following the joint shaft 49. In this jinstance,
the joint shdte yoddle pawiey s the lexersgapedanember fil 3 supBoxtRd owpl i ng

63 can, noye. al t he, r.ox] | M vert] | Bt L ' - difficulty.
- As a ?%su?‘?p%’}r?t |a§ﬂ§%\%§[ﬁégtt§ héehecglﬂ%ﬁlféﬁié"‘%}s,ﬂ? hkél(a%eé\%trtﬁgh%ﬁ%&&r}énber
61 perf or fg-srdeN aiozZhy @apahdwid ftst Sdegupnbis linkadkigle diipding 68 off thecr um

thereby mgving the pressure rod 60 vertically. 30 And, following this-
vertical ABverReRhagRsTRd pressure rod 60, depending on the position of the

P essune 0% 0 Yechfalhyek o oplnnil ) Lol sucpaogiarpdaet 2
' body 22a side, a motor 65 housed therein, a female screw shaft 68 which '_
15 screws onto a screw shaft 67 of a motor shaft 66 side, a joint shaft 69 to be -
linked to the female screw shaft 68, a guide shaft 50, or the like. Note that
the coupling 63 is linked to the joint shaft 69. Also, the motor 65 is linked to
the contrel means 29 and controlled thereby. _
- In the froﬁt former drive 28a according to the construction described
20 above, when the motor 65 is driven, the female screw shaft 68 screwed onto
the screw shaft 67 of the motor shaft 66 side turns vertically along_ the 'scr.ew
shaft 67, and the joint shaft 69 linked to the female screw shaft 68 turns
verticaliy accordingly. | S _ ,
o In this vertical movément; the vertical posture of the female séfew éhaft
25 68 and the joint shaft 69 is guided by the guide shaft 50 in the .irertical_
direction, thereby en_abling smooth movement. _

And, in accordance with the vertical movement of the joint shaft 69, the
coupling 63 linked to the joint shaft 69 also carries out the vertical movement
following the joint shaft 69. ' In this instance, the joint shaft 69 is the type

30  having a ball joint 71 and the coupling 63 can move along the approximately

vertical direction without difficulty.

As a result of this movement of the coupling 63, the lever-shaped
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" | ever

Next, ‘the front fornmer drive 28a shown in Fig. 5 will be described in :
detail. The fornmer drive 28a is made up of the pressure |evet DP58embers20idi ve
mechani sm 59 for operation thereof or the like. 5 The pressure |lever 58 is
conposed of a pressure rod 60 abutting its round portion to the underside
of the support plate 26d of the front former 26, the |ever-shaped nenber
61 affixed tg one end.side qf this pressure rad 60 or the like. The mddle
portion JRepher Qﬁlffgﬁ@ﬁe%qﬁ’é%@fwvgmr& kb %EHPB?Ftabrafk?‘?t Gpborts
bracket 618k Xed i1y HR1NOTRL BroQdYe 268 68iderifd1ng he secondary jet-stream
nozzle 22, and to its other end is linked the coupling 63 of the drive
mechani sm 59Andh&lthwing this vaniisah BOvemept of se artrsuye cad 606 4depéhidioed t o

t he nozzle od 2a si a notor 6 oused f.her.ein, enmal rew shaft
58 whi ch O $REAPEEoT,AF s BePRN P BTl it sl APFIgE 26 Bt | of ni
shaft $9 wahbgel frokesupport RRafieIBheitaeapeshaft 68, a guide shaft 50, or
the like. Note that the coupling 63 is linked to the joint shaft 69..

Al so, the notég. Gshpws|thakagvementhel thmfroolt fomaes 280 the opar Sidneer

't her eby. 44 the front former drive 28a according to the construction

descri bed™ 20 above, when the notor 65 is driven, the female screw shaft 68

screwed ont o ThHehfrof€ femmshId afid e tdie fRIRr Fhalehidted Sndthd HE1S line .
vertically along.the screw shaft 67, and the joint shaft 69 |inked to the

femal e scPesitigpain Fag 1 shik to fhe ppeilomyabavedibgidegted Ling or fip $he eesition
, ' - of f 68,.apd.. t h
o1 ot T apOFc MR ddsifunBaBtEHIR] a0 B pRIBNF, ROLSH0 B o naR MMy 10

t her eby enablAsngeatioatd aboventit frodhfbrmar 26 and dhsceanfdrmdr@? weyltdesal
novenent of_ the joint shaft 69, the coupling 63 lLinked to the joipt shaft
- 69 al so cﬁ‘rfF?%‘é?‘JlQﬂﬂrt tS%é?tvé? Ao TRBY SHBRPTE ShALh SR 2lgPeiBoPY MaYsham 69,

In this i ped 3RE&urt BRIMY O i idsshfk bSdd BE dniP8030n B 3Ub Torkt dggnt 71
and the coup??ngu&ﬁ%}m nove aﬁons tpphe appr oﬁmt ’e%l/ ve;?? ca@%erreécgt i on
~wi t hout drhflithelreyr foner Régurn agftheHissiapeiate of td fitomd aocupdarrapp@drt t he
15 "2BR%s 32 and 33. o | o
Consequently, the front former 26 and the rear former 27 shifted to the

positions indicated by the solid lines and the dash and dotted lines are

different from the postures of the front former 26 and the rear former 27
shown in solid lines and assume a posture in which it can turn. |
20 Asa resuit, the positions and the angles of the front former 26 and rear :
- former 27 relative to the mounted substrate 4 are in a different status from
~ the solid line status. 7 | |
From the foregoing, it is possible to control the positions dnd'.angles of
' fhe front former 26 and the rear former 27 relative to the mounted substrate
25 4 1in any arbitrary status. ' _ _
In this way, by setting/changing the positions and angles of the front
former 26 and the rear former 27 relative to the mounted substrate 4, length
D of the DIP length described in F1g 2 in connection with the Related Art
varies, so that it is possible to control online the soldered results of the
30  mounted substrate 4 to the optimum status. '
Fig. 8 is a block diagram showing_ a system including the control means

29 for controlling the drive 28 of the soldering apparatus 1.

16




.26 and the r

15 1 Decenber 2004 nenber 61 performs a | ever novenent W|th t he support
bracket 62 as its fulcrum thereby noving the pressure rod 6&e¢embeicidy. -
And, following this vertical novenent of the pressure rod 60, depending on
the position of the pressure rod 60 vertically, the front fornmer -:26 turns
-5 with the front support shaft 32 as its center. Fig. 7 shows. the
novenent s of ghe front former: f26 and Ehe rear for

t e

or mer
¢ cPBt FRepnseri fOF 84AR1S He 1338 P |°Eeﬁecon55%1. %fﬁb rpéi 9. 7
shift togd & r tRSIH%S Iowthe
- dash and CH%%‘{) b&ﬁ eg{r}%ggﬁ?feg%é{dés&g%ﬁa%%ﬂgoﬁturn %e?? ;}%pr
ment i oned:habmmﬂrolt%@a fmﬂhter ﬁmlmimgﬁ sqoehtpr B@araﬂdaldmeterﬂ'ﬂhbrmhm@éb a
front sup S%f‘l shaf t gf% gnd rear support shaft 33 at positions away from
t he pressUr¥ PR &4 ‘g?aé‘sge’?ure rods 60 and 40, and the front fornmer 26

and the rearmerperZ%?aﬁa tReddont dBBShfe RABWHSLAL thBUtARM 2AhesaRY
support 15 shafts 32 and 33. Consequently, the front former 26 and the

rear fornemted meOé@mogthHJal]a@% tuntder optinoemedonditione sve jidphitteds and

t he dash i.he dif.keren the postures of the front

f or mer e;{d?qtal’%le Fﬂ??(ﬁgﬁaf?d %Wﬁggfp d lines and assune a posture
i n whi ch It CANHeUPT 288 H% hpetdd tandt ferab sist tHNso@td] bRtednglgsthal t he

front former 26 and rear forner 27 relative to the nounted substrate 4 are

in a diffelderingrappagatusoh for ﬁea@@ﬂe d Bméltsqrmrsd apglpmarfderlgseefoibey, | t
I's pogsi b#r%nt % QJ b8la thneD fﬁ?ﬁ%r az‘t‘]'o s%,%? 13} fé%hﬁf% o%l%‘%nb% and

the rear or ner reI nmount e Inany arbitrary

status. |additich wavhe t-nm&@ixtg B@ée@hdfn@ mciﬁwgm&tyt poslsetad tamngbrgueé, t he
front forrrer 26 and the rear _former 27 relative to the nmounted substrate

| engt hsolgent tampre1atire, e REPRled ¥ c the elike nappippriaten febhrprcdy imAuMiath t he
: R.e' at ed A%ﬁlﬁ;aéé{d 8S. ATQ, tlﬁaéhé Pd 89RAS3! Mp%t%e‘?i GREBle PR REntE 50l dered

results
control method of the camera 35 for monitoring the soldering results.

15 Further, the PC 29a is connected to the camera 35, so that images.
. acquired thereby can be observed by a monitor 90a of the PC 29a. |
The sequencer 20b outputs control signals for eontrolling various drive
syétems of the apparatus corresponding to various soldering ‘conditions -
inputted‘ from the PC 29a. For instance, the sequencer 90b, when the
. 20 positional conditions of the front fornie’r 26 and the rear former 27 are
| -inputted frem the PC 29a, based on the sig'nals - outputs control sign.als
corresponding to the positional conditions to drivers 91b and 92b.
The drivers 91b and 92b, according to the control 31gnals feed drive
51gnals for revolvmg the desired number of revolutlons to the motor 65 of the
© 25 - front former drive 28a and the motor 45 of the rear former drive - 28b.
| Accordingly, asthe motors of the drives 28a and 28b of the front and rear |
formers revolve for the desired number of revolutions, the front former 26
and the rear former 27 operate according to the aforementioned principle.
It has to be noted that as other control signals, the sequencer 90b
30 - outputs the control signals inputted from the PC corresponding to the
conveying speed to the driver 25a connected to the motor 25b used for the

conveying means 5 such as the conveyor, whereas, upon receiving the signals,

7




30'rmunted substrate 4 to the optinumstatus. Fig. 8 is a bl ock di agram
showi ng a systemincluding the control neans 29 .for control PEFRMP$ 08¢ ve
28 of the soldering apparatus 1. 16 1 Decenber 2004 The control neans 29,
for exanple, is made up of a control 29b and a PC 29a controlling the
drive system of each section of the soldering apparatus 1, the control 29b
further i er. 90b,. and drivers 91b and 92b whi ch carry out
data exch g@fl"?}g g‘t H %96@%%8% %S?Rrﬁewzbagetpetht@rf&meym smereél

opti MuM vig) #8Smbfor £98Ed:AorlvBFir30tHEE i AB-ARE tn&'éuﬁt'aﬁ ubR Pl d'tlons
are inputted bef orrehand |0r111t oﬁllftgg PC 29a ang ﬁe contro gg:{)a %PC 29a
are mputd@dr%h@nsftewf@iswdt he control contents of the soI der| ng appar at us

1, f t n nal es e like of t 10font
for mor %agﬁéﬁt% ﬁ%pw 'Pﬁé’?tge/gs‘fa 9@ va ee@ e £ spec & Y in
~addi timpn e fihe s@@&‘ﬁ@)@rﬁ%t?ﬁﬁ%r tﬂoaxw%ﬁ%'ﬁéé‘st&éeth ﬂuxp%)%oprlglr t-fyor each

t enper at ure der tegmzature proflle or the e ap
mounted &ubst tlane by the iqgating P@Q%Oarthewqmmened: 200 eut;nﬂ:d tiee

control a I anera. 353 for nonitori I der| ng
results. &L%eﬁﬁtg hgt?ue t gCOZ%%a F°§ S@B’fﬁ%ectne & @Wc%ﬁ%?zg%&l E
- images.  #@aqPCrEh.t hereby can be observed by a nonitor 90a of the PC 29a

The sequencer, 90b out puts control signals for controlling various drive
systems of tHeé asgarhedsabeve; efpyorbie ngoldering iconditzwisddry ridrec sollerimans

oo 1 nar B 1Rl Bt rhIRbBRES, bESTIRATENC SPhe MORP nteT" o

~inputted 26emd the Rardoemebasad.the sebendd:gnat Streaut BYtsle GMNhFOin éﬁtﬂi@ S
co_rrespondlgg to thehggé(gtlonal conditions to drivers 91b and 92b. The
B

‘drivers 93Bdafredant ?@Pn@n@d"h%"%@ﬁtlﬁ gonditignglsioreteane wedaraisi gnal s
A I
Accor di ngby fipahedtaecmimg $o ttie tdyrodncibbs sﬂaarmgctoﬂabsmis the front and rear
| 15 The control program of the soldermg conditions for executing control of
the soldering conditions mentioned above is sto:._'ed in the memory means (not -
shown) in the PC 29a, and when executing it, it is read out by the main
memory and executed .by the CPU  As the memory means therefor, for
instance, magnetic memory devices or the like such as hard disk and floppy
20 disk are used _ o
Next, specific examples when the control program of the soldering
conditions by the PC 29a is executed will be described. |
When the control program of the soldering conditions is exeeuted,'
screens shown below are displatyed in the menitor 90a of.the PC 29a, whereby
25  the engineer controls the soldering conditions by using input‘ means such as =
key plate and mouse. |
Fig. 9 shows an example of a Nozzle Adjustment screen, which is
displayed on the monitor 90a of the PC 29a. ‘The screen shown in Fig. 9 is so
~ designed that the items of various 'soldering conditions are inputted online
- 30 from the sequencer 90b and can be monitored.
As shown in Fig. 9, the Nozzle Adjustment screen has a Nozzle Position

indicator 200, a Communication Command indicator 201, a Primary Former
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_.to the reprodu

fornmers - revolve for the desired nunber of revolutions, the front fornmer 26
and the rear forner 27 operate according to the aforenentlonégmﬁwﬂﬁ§r%QQQ
It has to be noted that as other control signals, the sequencer 90b 30 ..
outputs the control signals inputted fromthe PC corresponding to the
conveying speed to the driver 25a connected to the notor 25b used for the

conveyi ngndeaisr 203 L@Be@eﬁl&ah? F&&y@rmﬂma%@ b§8Sa PHRAArY §EEEVIJA%h ﬁm
signals, 17 1 Decenber 2004 the driver 25a sends the drive signals

corres pormdtﬁglt@lbz@ﬁea Sgwy%arﬁgleétp%t@damt BPMhendrotionr 2080 af Gonoxyov Spiced,  t hus

carrying i he nou Si. Al so,
with an ilﬁ‘gﬁat%]f c{) ' é% WTe’r"i“HgV gggag @% ?lg ‘fflpllayom 5
the flux I&ﬁﬁblnf ke v@sﬂhﬁs b.YNHE‘El@VOﬂe]r@@m VL tEEn mgsumch@@m&ﬂ SOSErReGirki C
.gravit be used by the flux coatl unit 110, the sequencer 90b

out put thi@tOIéI@p@c%lQﬁﬁavEMéﬂ%t@m ﬂéOP‘@ @a Ead baterm3dl for theeoppanting nean
(not sho the PC 29a. As . described above, for the sol dering
condi tions tby Yhe sol deri ng 10 apparatus 1, for exanple,. the positions,

angl es or th&hki Mozele th&tﬁasmn:Indﬁﬁtﬁfrzo@Gg@@ﬂldamBr rdeglabor Ry cdfreddt the
“secondary Jet strfam nozzl e 22 ar tted and stored_in the PC 29a, and
when var | BREUIEBHA %heoa%,msaeré’rfeamar raan and the secordaryi former ftaared t o

the sequengsic:Pihd aneha %éﬁe IﬁO{H%eNoQQIepEE?%ﬁ%ﬁ i 200 hiedoageor.di ng

conditions program o
sol detld ngpmondkd remmctmelyemyt lings dortheoposifive tdhmamhdeﬁdi rtgecmrgzhltiueons

ment i oned,above i.s stored. i.n the Ly nean no shown) in the PC 29a,
and when SYECHeR fhpms eloflglgs*r%ngﬁ‘t‘ %Pat ’-Hégf rphos FWOWP%&Wt ed by

the CPU . ASrbNeniTRAD YodtBIBAS S1RE" Primdi9! foluflel 0GEC TRUNG) | ol

devices or the like such as hard disk and"fl oppy 20 disk are use hbxt
‘speci fic escanghes fotmer t(earc fnme) Epleoghmnom dhffersott delorsgto dacititaieons by
the PC 29a, i cut ed will be described. V\hen t he control program of the
sol deri ng* %5’%’#‘? Bfs is executed,

15 " The Communication Comrhand " indicator 201- displays  the
cbmmunication status with the sequencer 90b. When the values therein
-~ change, it shows that communication is normal. o
‘The Primary Former indicator 202 displays the position of the primary -
former (front former) from its origin. In this case, the position of the front
20-  former 26 from its origin means that for example, 0 (oﬁgin) is set in Fig. 4
whé.n the front support shaft 32 and the support plate 26d are parallel,
' indicé_t"mg'a value as:to how far the horizontal wall 26d shifted from the
- position of origin_in a vertical direction by means of the pressure rod 60.
| The Secondary Former indicatoi' 203 displays ‘the position of the
‘25 secondary former (rear former) from its origin. In this case, the position of
 the rear former 27 from its- origin means that for example, 0 (origin) is set in |
Fig. 4 when the rear support shaft 33 and the horizontal wall 27a are parallel,
indicating a Val_ue as to how far the horizontal wall 27a shifted frbm éaid
7 position of origin in a vertical direction by means of the préssure fod 60.
30 The Primary Jet-Stream RPM indicator 204 displays the current number
of revolutions of the pump jetting out streams of molten solder from the

primary jet-stream nozzle 101 shown in Fig. 3. The Secondary Jet-Stream
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- screens shown below are displayed in the nonitor 90a of the PC 29a, wher eby
25 the engineer controls the sol dering conditions by using |h9§fefﬁ§%l'r?é)0§uch
~as  key plate and nouse. Fig. 9 shows an exanple of a Nozzl e Adjustnent
screen, which is displayed on the nonitor 90a of the PC 29a. -The screen
shown in Fig. 9 is so designed that the itens of various sol dering

ition Gni b1 u r1.90b _an an be
cond {1 onRIMGninL o5 0biSs, ) NBGh! RepSERAAREI SRR RNE EED0S, |
Posi ti on Ilqthidigcattostromms of nookiem skt form Ghenssrdnd aei fAtRfeadl nozald o mary
Fornmer 18 rﬁo r32004 I ndi cat or 202, a Secondary Formner indicator 203,
a Pri naryS%%‘lp-ﬁgﬁ eantRPM i ndi cat or 204, a Secondary Jet-Stream RPM

i ndi cat or 208hea CoeReeyOISpIRaethdikadl CEH@ 4 afgd X SRgE! if g avity
i ndi cat or 207 for theﬁdi sr?I%ay portion, as.lgv\llgel??fsas a zegjl-e %p_gr%’il]ﬁ%
but t on® 208Peed ol eonYRYOE goBItIBItiNG the eorfrelying orea?BF; skowatia Fagi 8. button

o1 : .1h i.ng,. huttons. The Nozzl e Position
- Prdi cator 200 5 THR SBpiibe srdivit BPRISE ob diselann RS cumsrstvaiie o Frvar v
former (f flust sfevifiegradng ihpatedchogatle fPeoRl: .83k VBMéngf 1l ﬁg@tgpe' r

origins. Ln the Nozzl e Position indicator 200- there are provide
respect i vél{2 #BeyInd3g- Bn the positive direction and the negative

‘direction fr I G : S na lipes, tho lines
corresponaing o rhe brrante bocier 488 bt E Mo el men

f or med) - akeibe keplairediuar pntothebuttonds sbRERT by aliekinpUM bthar Hdfar en
colors to faghl it)at e. i.den%lsf i catiop. 15 The Communication Conman o
i ndi cator 20116 DFFGIRNSH AT Skt buttosn2QY displays the NomelesBlyotogcaph 90b.

When the abomibRPSSleln HHANGR bhtroR1OMEILNA L COTIMAECRL] ARl N0 el . The

Primary Fornmer indicator 202 ays the posi St y - former
(front yf or merDhef Paa i Edit dnitgom 210ndisblayscaseatal Belipesicehoskmhidedelfepnt 20

+"wnen ¢ n@ TEOE Surfn i RER byl he OB art bl ste 26d are parallel
15 The End butto_n 211 1s used for terminating display.

. Fig. 10 gives an example of a Nozzle Operating screen to be displajfed by
selecting the foregoing Nozzle Operating button 208. As shown in Fig. 10, a
broad classification is made on the Nozzle Qperating screen for the setting of
the shifting length of the primary former and that of the shifting length of

20 ‘the secondary former. " | )
| - For tools to shift the position of the primary former {front former 26), an
Input box 221, an Origin Setup button 222, and a Shift Start button 223 are
proﬁided. ) | _
The ,.Input box 221 is used‘wherll changing the current positio'n_ of the
_25 primary former (front former) with a shifting length shown therein
corresponding to the number of clicks of the Operating button 221. |
In this case, in the ‘Inpu;t box 221, the shifting length of the primary
former in the vertical direction éan be modified by:lOﬁlm, and the minimum
variable unit is, for exanipl'e, 0'.1fnm. ‘
30 The Origin Setup button 222 is used when shifting the primary former

(front former) to the position of its origin.

The Shift Start button 223 operates so that when it is executed after

20 -




indicating a value as. to how far the horizontal wall 26d shifted fromthe
position of origin in a vertical direction by means of the pilé®samder dP460.
The Secondary. Former indicator 203 di splays the position of the 25
secondary forner (rear fornmer) fromits origin. In this case, the position
of the rear former 27 fromits origin neans that for exanple, 0 (origin)

Is set in, _FLag. when .the rear support shatt .3 nd e | zgnt.al _wal |

b7a are nhragfg i nk o BURRILImEL Adacttiadh PRCNIDELOM LR |

shifted findivas@ 900 phswhi @NFof. Dehidistd thapyvaldtenaing pesitionn whildreans of

" the pressure rod 60. 30 The Primary Jet-Stream RPM i ndi cator_ 204 displays
the curréhe sagHbEme, she fropd formenactyplinaakens shattiasigsbincted.r eans of

Secondary Jot oS Tyt HENBE LT Ih6 SARSREE ke 0RgP M T Pan 1
current ruperboaf224\w@l OriginSetfip thwetqups, jed ti Slyifo Gtasthedos 286 arel t en

© solder from icﬂa%‘ secondary jet-streamnozzle 22 shown in Fig. 3.. The
Canveyor I3SE¥®¥Y ndi cat or 206 di splays the current value of the 5 speed of

-~ a conveyor C@B@'[jnit;}r%i}ﬁg; bhe LoRVRY mn”gﬁ‘ﬁgiﬁgsmweuﬂ%n%iIﬁbsiﬁon-lgf%hl%l ux

Specific Gavity I cator 207 displays the current value of the flux

speci fi ¢ srandasy i fopmet etrehr ofornivy) spedi fa cslyifiuit Jengthushofvrf | neremmt er

110a shown in Fig. 8 The Nozzle. ratd utton 208 di ays the Nozzle

Cper at | nguttwendingto Geranaber of ek ot B ORrbthei PR oRaRt sel ect ed_ by

clickjgng or of RBls BRRNSn thEMdRSkdd B OthOEh#ingCledbth REthese28dfhyspl ays

- the: Nozzl e Photograph Explanatory screen.whien the button is selected by -
cl i cki ng, formrer érdhp | vertithledibectiorEein bpmodified by i GpimandatiBamanEagum screen

' he butio i s _selected by clicking or the like. 15

' expl ai ned_| at W@en fl
- The End b‘ﬂ?rtl%ﬁf M 1% REEFPES et T hat | ng display. Fig. 10 gives -an

- exanpl e of aTHez@tigiSetdd badtoaCIERR tsed@hdh ShiRUEILHY secdaldasy fngndhe
“foregoi ng, Nozzl e erating button 208. As shown in Fig. 10, a broad
~cl assi fi cherpfomendaEhe ROSIOINGAL erigifer ati ng screen for the setting of

- 15 The Shift Start button 226 operates so that when it is executed after
. changing the input value, the rear 'former iliustrated in the Nozzle Position
indicator 200 shown in Fig. 9 shifts to the predetermined position, while, at
* the same time, the rear former actually makes a shift as iﬁstructed.
Ann End button 227 is used when terminating the Nozzle Operating
20 screen. = By executing this button, the screen .retur'ns to fhe Nozzle
| Adjustment screen shown in Fig. 9. | |
-'Fig. 11A shows an example of a Data Edit screen displayed by selecting
the Data ‘Edit button 210 shown in Fig. 9. | ,
As shown m Fig. 11A, the Data Edlt scfeen includes as its data input
25 | section a Measuring Date Input box 231, a M_easuring Person Input box 232,
a Machine Code Input box 233, a Substrate Code Input box 234, a Primary
_Fdrmer Input box 235, a Secondary Former Input box 236, a Primary
' Jet-Stream RPM Input box 237, a Secondary Jet-Stream RPM Input box 238,
a Conveyor Speed Input box 239, and a Flux Specific Gravity Input box 240.
30 Of the forego.ing input boxes, the input boxes 235 to 240 basically
indicate the solderihg conditions displayed in the Nozzle Adjustment screen

shown in Fig. 9 when the Date Edit screen is opened. Note that at this time,
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the shifting length of the primary former- and that of the shifting | ength
of 20 the secondary former. For tools to shift the position®&ecembent{Qdary
former (front fornmer 26), an |Input box 221, an Origin Setup button 222,
and a Shift Start button 223 are provided. The Input box 221 is used when
changing the current position of the 25 primary fornmer (front former) with

.a shifting ; B 1S HPMYH ' | | 4-gks of
t he Oper agilﬁgﬁg%l!t}a %e;n 221%&%1% ﬁiatsa?gggg%,sﬁl%igﬁi %}Eg&?}]%ﬂt@“%g{(@%{ﬁ%’% e2 shifting

| engt h of ta B0 prhiemegditingor mer in the vertical direction can be nodified by

10mm and the., mnimum, variaple.unit is, for anple, 0,l.nm .30 The Origin
Setup button’s%> VECRSEE antﬁn?sf'f?ﬁﬁe‘f’h%a%’r Fﬁ@?f/lnfgo?‘?quﬂm?f BAREF &5F ner )
to the pogigplppedf its origin. The Shift Start button 223 operates so that

when it is executed after 20 1 Decenber 2004 changing the input value, the
~ front % ormer The dateroftsoidaring pecoxding to timsildevime dondiGaneis BaMmtsdtbin in

Fig. 9 shh&é ﬁ&éat%u%%%yﬁ%%glgr}?%&rﬂsnﬁd%fosi tion, while, at the sane tine, the _

front forrer actua as instructed. For tools to shift the

- position of tMTheseoaoddrie forsdd WHERErbAhERhe &bldedhg Brdd@BYushRXtKl4, an
Oigin Setup button 225, and a Shift Start button 226 are FprovL ed. The

“Input boxSPgering apnaraieh anidegilke 13 Mepelied dnithpMeaswingPerpen Inpebndary
fornmer (rgag obgr mer) with a shifting | ength shown therein corresponding to
- the nunber of clicks of the Operating button 224a. 10 In this case, in the
| nput 1@ox 2, Thenmsthidd aglel ehdichapfarbbes srcohidhrthe houftsd sibdthetevetd i cal

exanpl o S BRIOTRES [AIGHAS BBTCE Hon VEEBG CodadRHEROX SR ting the
gocondaty, OB btaks O] 48 LSRR CLORgl: 4P\l A THE SO
i nput val peedd¢teeminat maghirer isiihpustedabatei Sulisten thidZzaleel fiRngi Hdxd2B4.
The Primary Former I_np_tit box 235 1s where the position of the primary
15 former (front former) from its origin is to be inputted, and when the Data
| Edit screen isbpen,' the value shown in the Primary Former indicator 202 of
the Nozzle Adjustment screen previously shown in Fig. 9 is displayed.
The Secondary Former Input box 236 is where the position of the
o seédndary former (froht former) from its origin is to be inputted, and when
.20 the Data Edit screen is opened, the value shown in the Secondary Former
indicator 203 of the Nozzle Adjustment screen previously shown in Fig. 9 is
displayed. o :
 The Primary Jet-Stream RPM Input box 237 is where the number of
- revolutions of the 'pump foij jetting out in stream the molten solder from the
- 25 Primary Jet-Stream nozzle 101 is to be inputted, and when the Data Edit
screen 1s opened, the value shown in the Primary Jet-Stream RPM indicator
204 of the Nozzle Adjustment screen previously shown in Fig. 9 is displayed.
- The Secondary Jet-Stream RPM Input box 238 is where the number of
revolutions of the pump for jetting out in stream the molfen solder from the
30 Secondary Jet-stream nozzle 22 is to be inputted, and when the Data Edit
screen is | opened, the value shown in the Secondary Jet-Stream RPM

indicator 205 of the Nozzle Adjustment screen previously shown in Fig. 9 is
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I 'ndi cator 200 shown in Fi 9 shlfts to the predeterm ned p05|t|on whi | e,
at the sane tine, the regr former actually makes a shift as?iOesertier 3P4

. Ann End button 22.7 is used when termnating the Nozzle Operating 20
screen. _ By executing this button, the screen returns to the Nozzle _
Adj ust nent screen shown in Fig. 9. Fig. 11A shows an exanple of a Data Edit
screen di&@bmq by selecting the Data Edit button 210 shown in Fig. 9. As
- shown i n. 11A, the Data Edit screen includes as its data input 25 -
section a I\/E&é’&rC%VMGSD&ﬁduInmﬁbegﬂ,SQalsthm ithe sPeed off themmhvbjzm: 232,

a -Machi ne, Qx 233 Subst ate Code 4 Pri mary

_For ner Inp%gﬁui%ﬁ%él 50%&976“%&1?]?5‘1%& 7 lflﬁﬁg‘iedb(?il 2% enazlﬁl l"j]

Jet - St r eagorBEAMid Bpetied)@Ke 23Tue ShPAARAHLYCIBleySt SpREYU %Mcam()é)egt&% a
. Conveyor Speed | nput box 239, and a Flux SpecCifiC Gavity Input box 240.

30 O heNpé?lég’aiJﬁgtmwcrmagewphelmsimn bo¥es PBisplagdd. basical |y

hown | Fi o 128 SR SR ERE A A0T A E bR YAY 1 Nl R B R S S o

tinme, 21 vdludeisembisy uﬁﬁﬂﬂed idnd ﬁrhé(ﬁsﬁiebmté@dl@%b&%nﬁ@%eﬂ@ﬁatﬂé‘bﬁﬁl@ hown

in each of, the di xes 235 to 240 when editin when the past
ol

file is. ShRID BesHA CruALY indisatore@] r@fltbe Niozzbe a%cgustlﬁeﬂmhe dat e
f | d | itions is inputted to the
Ll Lo o, LT iR

Measuring Date e person who perforned the
sol detl ng pr W¥kes theiBdjt bluetors Bl ishong: BpFag.atlss id chekddgnllidebectsd,i 4pput t ed

o, eSS 0T T D R e f Moo 1=
rount éﬁdsﬁ’ﬁé‘ieﬁﬁ?‘i&?ﬁ“%?% 2i"ant, e Ednalf HRUBNY BERMERNE Vb ca <o
t he Subst batt@n@adeecﬂ myhen displadddg the currently displayed data.
: _ ~ When the File button 242 shown in Fig. 114 is clicked and selected, as
.15 shown in Fig. 11C, for the menu bar, a File- Open button 243, a File- Override
Save button 244 a File-Naming Save button 245, a File-Print button 248,
and a File-End button 247 are displayed.
The File-Open button 243 is used when opening the past file.
The File'Ovérride button 244 is used when overriding and saving the
20 currentlj displayed dat'é' under the same file name. )
The File-Naming save button 245 is used when newly saving the
currently displayed data. :
: The Flle Pnnt button 246 is used When printing the currently dlsplayed'
data. - ‘ ,
. 25 The Fﬂe;End bu’qton 247 1s used when te_rminating the screen.
| Next,: the method of operating the soldering apparatus of a first
- . preferred embodiment according to the foregoing construction will be
described with reference to the ﬂdwchart shown in Fig. 12.
First,'in step ST1, the mounted substrate 4 is soldered by the soldering
30 apparatus 1 under predetermined conditions. For the predetermined
soldering conditions, the conveying speed of the conveying means 5,

preheater temperature, and solder temperature are, for example, set

23




- .nunber of Trevo

The Primary Fornmer |nput box 235 is where the position of the prinar 15 -
f or mer (frgnt forrrer)pfromits originis to be inputted, angj1 . ﬁmpﬁézc@ét.a
Edit screen is open, the value shown in the Primary Forner indicator 202 of
the Nozzl e Adjustnent screen previ-ously shown in Fig. 9 is displayed. The
Secondary Former |nput box 236 is where the position of the secondary

former (feoRbsidddBE ko ftﬁ@?iﬁa Sf Ohd %ﬂdhﬂst%dts%bgﬁ'a{tﬁg L ts%?%%g?n%témdg% gg the

Data Edit screen is Qggne , the value shown i'n ~Seco Fo ) _
i ndi cat oruged @fe spreifio ZrheitAdifusdidento der aeid,mxgiégdw \i\hhc%@@!\? #dbtﬁﬁ% 90; S
I spl d.. The Primary .Jet: Stream RPM | .npyt X | S ere e nunber
b by APy "f‘h‘%ﬁspﬁ?ﬁﬁnﬁ&mjp@@%ﬁ%& the Froat feramen P 2rd) therress|foanes r om

revol ution

Lhe 25 Preresfithdelesha@3Metatidsin tfikid 208 GyRehl IRU St 3R S IeN, Lhe Data

Edit screen is_opened, the value shown in t rTar y Pﬁlﬂﬁﬁvl

i ndi caf or by2the B 2% and fhe swiflesnganocssr éepepfbembdUsdsedshwwhesd sBi 9. 9

i s displ aX&HditﬂSpS Secondary Jet-Stream RPM I nput box 238 is where the
utions of the punp for jetting out in streamthe nolten

sol.der from tNiext, 30 STRONChIUAIoSECHAAOBE ! The?0ldd G BB RPUH B, and
when the Data Edit screen is opened, the value shown in-the eco_nplary
Jet - St r eafRIRED Shstraterd sobested: be shislezing Adiles the foregoine copditmeus| v

~ sh ' ' _ 004, di spl ayed, . The Conveyoqr Speed.
 Trput . box B3 TRE e RE ER B BBR el AT neo R R e W vy no

-means16 i she MiuPBadhe dndigeberquiiedDs eh&dhiners B5eRAt takBPHIGEred BELNA! UE
shown in the Con'v](_alé]or SBe.ed i_ndi cator 206 of the 5 Nozzle Adjustnent

screen pr &&HBTAD hanmtghe goldergugthy soldering 1esukt St fionnGrdvi ty
| nput box sgh&rh& yhere the flux specific gravity value is to be inputted,
and when the Data Edit screen is opened, the value shown in the Fl ux

Speci fic G aWith egdrdatothegildefingirodaszdip!Ad] toStheBRbun & S@RstRLRV4 ously
shown in Fig. 9.is displayed. 10 W‘ign_the Edit button 241 shown in Fig. 11A
is clicked®alg ¥erg t%ﬁfvea OT SX3RPeN 1pi §ASe1 9B MARY qoqariemens efr fawdty

Edi t - Bgt clhridgadi BHe OofolI¥3h§ Oforrective action will be required. Many bridge
‘ failures mean that the molten solder fully supplied from the primary
jet-stream nozzle 101 is not comi)_letely removed by the secondary jét-stream
nozzle 22, wherefore, to further remove the molten solder, it is necessary, at -
the secondary jet-stream. nozzle 22 to reduce the flow rate of the molten
20" solder which is especially jetting out in stream from the rear former 27 side.
Accordingly, in the succeeding steps, an operation to push the position of the
rear former 27 upward is performed to decrease the flow rate.
- Namely, in step ST3, first, the Nozzle Adjustment screen shown in Fig. 9
i1s displayed on the monitof_QOa of the PC 29a and the current solldering
25 results are checked,'whereafter the Nozzle Operating button 208 is selected
| to bring out fhe Nozzle Operating screen shown in Fig. 10.
Next, in step ST4, enter the figure in _the Input box 224 in the positive
direction by using the Operating button 224a for adjusting the secondary
- former's (rear former) shifting length and click the Shift Start button.
30 At this time, the nozzle position in the Nozzle Position indicator 200 on

the Nozzle Adjustment screen shown in Fig. 9 moves in the positive direction

for the length of the inputted figure. At the same time, the control signal
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‘Val ues button is displayed, and the Edit-Batch Readi ng of Monitor Val ues
button is used when displaying the currently displayed data. 1 \Wsepmbere2dtd| e
button 242 shown in Fig. 11A is clicked and selected, as 15 shown in Fig.
11C, for the menu bar, a File-Open button 243, a File- Override Save button
244, a File-Nam ng Save button 245, a File-Print button 246, and a
Fi | e- End dawfdspbnding & e ol BB Hozzlb §oEitlfr aRpRttloRe 4 '%%%men
openi ng the past fﬁ e. The File-Override .button 244 is useg_ en _ :
overri di deamriwaeenPObhevhizh eutmuatthe dispbhpighadatcarespdadingeosdme. fil e

nane. The_ Fi |e- ). savg byt.ton 5 i,s used when new y ,savi.ng the
current| ySp(?Fisf%d’;?@dﬁgﬁttg&thnﬁﬂ eg-%éri mﬁdﬁ%ﬁ%ﬁl@ﬁ’s‘esu XW FigRaht i ng
the curr esrtespdngi@pethe Siaified p&sithbe thithe-Eoehrus bPhe2fhr Bries driaen
termnating the screen. Next, the nethod of operating the soldering
appar &t us® b, therhyseausppg the mear &mven Hbie ture owwiard foo thhdengtheofiheg
constructj.on, dlﬁ%vﬂ% described with reference to the flowhart shown in
Fi.g. 12. #—:@ t\f@ 1T step ST1, the nounted substrate 4 is soldered by the
sol dering 3@Thapgewatd suiningdsf the estet frfidreRl7 cesdits iAnedubie theflow
predeterm ned . sol dering canditions, the conveyi nghéspeed of -the conveying .
‘means 5, I3t dcEiccmoliemnerlder detting, qus teram  fxtmetle gear domanes 82’ sdenl e,
set 23 . : ' : [ . ' substrate,
The sol der e iy K RApARARE SRR oA ity U Bt OF s B 230 LSed,
and otther tHwcmonisiziogpblidge fsilexe.i ncl udes setting the positions of the !
front former ., 26 . and the rear, former., 27 aof .the secondary.jet-streamnozzle
222 whi oh ar e F g pho i HaTia e omliings. shsple 15 & eh 6| eia ng
- process i BdpesctBb P8 FiOM L RAGEKS %Blde?ﬁ@é&r%&?ﬂ%ns DX iy dtgeé-rzﬁ-‘?” -
confirmation is nmade of the soldering results of the rmurﬁe Substrate 4
subj ect ed t o Thel taritngonditienst & thor égoengscamoit iionFig. 11, include, for

example, the date of measurement, the person who made measurement, the

15~ machine code, the ..substrate code, the position (mm) of the primary former |
| (front former 26), the position (mm) of the secondary former (rear former 27),
o the number of revolutions of the pump for the primary jet-stream nozzle 101,
the number of revolutions of the pump for the secondary jet-stream nozzle 22,

the flux specific gravity and other items. _

20 - After following the foregoing procédures, the soldering conditions are
recorded, and if it is considered that the reference values may be provided for
the next sol‘deringrcondi-tions or the soldering conditions may be the optimum,
the same soldering conditions can be reproduced for the next so.ldering

process.. _ o | '
25 As described above, according to the soldering apparatus of the ﬁrét
_ pre_ferfed embodiment, the heights of the fr‘oht and rear formers 26 and 27 of |
the secondary jet-stream nozzle can be varied in units of 0.1mm by means of
the PC 9a, facilitating the micro-adjustments of the front and rear formers 26
and 27 thereof. Another advantage and feature of the soldering apparatus
.30 of the preferred emlbodiment of the present invention is that since nozzle
' adjustments using the PC 29a are possible, any nozzle adjustment can be

accomplished while the mounted substrate 4 is moving on the line, wherefore

25
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" . The soldering results confirmation.includes checking via the goni tgr -Q%a of
10 the PC 29a the images acquired by the camera 35 that takebP5FePaeedVs:
the jet-stream ng condition of the solder and the soldering result of the.
mounted substrate 4. Wth regards to the soldering process applied to the
nmount ed substrate 4 as nentioned above, for exanple, in case of many-

occur r encsisopossehibtty acthety bgtiesumt Hez® lchOMit e sCior gg&gtiﬂglea@ftjho o || be
required. Na“&é bridge failures nean that the nolten solder fully Supplied
fromthe PYGHEFY, jet-streamnozzle 101 is not conpletely removed by the

secondary | elRekb@RIbINGZZLE iner et orgg, Lo further renove the nolten
solder, it is e(ri1)ecessa1r”y?§} at t%ﬁgl secon glflgnjngt - g('tijl?’%lgr%nﬁoz’fl eazzp'iréﬂgreduce
the flow Hapovsinarie Ingdmmach 26.the soldteingwiretitions cipechad withi @lethdygiout in
st'reargfrgom Accordingly, in the succeedi ng steps,

.he rear forner 27 side
~an opeT at | c{hélfi(?nﬁfucﬁ? ‘P%“%&?‘{F%ﬁh%%’ G #12 pepaRbstirtee foexampler dneesthe
per f or medop@inflfs (SABRIdHCad OMEHALE: ¢ '8 | 388 cah WS hoceklly Nozzl e
Adj ust nent. screen shosvn in Fig. 9 i s}Mg{;rg) ?1%/%% ((s)&r?%?ﬁgggrﬁ:ﬁ?tb&r@cﬁﬁ%ﬁof t he
PC 29a antttehandgepeastucedl dering .25 results are checked, whereafter the

Nozzl e Qper atyj ton 208 is Lected .to bring out the Nozzle Operating
screen shomwll%%ﬁ?g}’ LhgTe N A1 4 1@?%%[ afvantagean that ppywexparienced nput

“box 224 i opéraeonafebha@ivedds 868 bPReRYcAtS EAG IR t‘l-'}}%?s{o"l‘&éﬁﬂ g%r% QO p2da for
adj usting the secondary forner's (rear forirer) shitftirng i ngen and-cl i ck
the SH ft tosaghievsupimiar devels ehignalitye contribuioag | @ poproving. bpefatmghozz| e -

Position Lagi 0 -he zzl e Adj ystnent. screen showp. in Fig. 9
moves in éE%eH poéi "tbleve i rggc%llgl nhl}?qaé’ront i qiorzlsr PORIEIGDR) R Jé’étmpggﬁ e. At
- the sane témdered be wsing thé PO g9al 24 1 Decenber 2004 corresponding to the

speci fied nozzl edgosi't{)on is outputted fromthe PC 29a to the sequencer
90b, whi ch odPRANEPRePE FREFTSENG the sriticad seldesing eapditionbetogsplesi witdd

Bl U BByt 8 ARR 5 g e,
drivel® ‘5almangehef sobderimg sppardtine inedwrf dateer 27 to turn upward for the
: | gngt h of th%e_lat:ively low-cost implementation is also a benefit accrued ﬂbm tﬁe
soldering apparétus of the foregoing construction. | |
Mor_e_dver, using the camera 35 to take images of the jet-streaming
condition' of the jet-str_eam nozzle as well as monitoring by the PC 29a
20 enables the soldering re:sults to be checked online, whereby control so as to
achieve optirﬁum'conditions can be performed more accurately.
Second Embodiment
| In the first preferred embodiment of the present invention described
| above, -deScriptioh is made by taking an example of an operator stationed in
- 25 the iricinity of the soldering apparatus with the PC 29a used for controlling
the soldering conditions. In a second preferred embodimént, description will
~ be made by taking an example of controlling the soldering conditions in a
*location remote from the soldering apparatus 1,
Fig. 13 is a schematic representation of the sbldering apparatus of a
30  second preferred embodiment. It has to be noted that the same reference
- numbers are used for those portions having similar function as the first

preferred embodiment in the drawing, and no repeating explanation is done
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I n utted f| ure. The upward turm ng of the rear former 27 results in
regum ng thg flow ratg of the nolten solder jetting out strt&eFemBaR 3008,
rear former 27 side, contributing to inproving solder renoval fromthe
mount ed substrate 4 and 10 thus minim zi ng bridge failure. Next, for
recording the sol dering conditions, display is shifted tothe. Data Edit
screéen shaga{y] ' g. 11 and the soI dering conditions are inputted. The

i nput. condittons at this tinme, as shown in Fig. 11, include, for exanple,

the date of rAeashovenent Fig. NES, peHes 8ldekin TBESa FRAS SRR kecdd¥e prdBriRChi ne

code, thes rat e code, t he position ( of the prinmary former (front
former 265m0¢ ‘iﬂé‘l%lnﬂlt A SEIRA WEy %éhgééémaﬁ!fyrne@lrmbo@m@mt finelmdes a7|)

t he nunb 0fS ry nar stream zz e

101, thg&)rrllﬁltg ﬁ#éé{rdgvgl ﬁﬁ%%ggaﬁﬂgp%ﬁfgunp }ﬁeatéﬁ 1?%5\”551 f‘est ‘?ream

nozzl & 2%batht lhb, fvihide &paoidiac3griadet yupg ec)tplﬁ@cletbi'lﬁﬁlﬁed POsitidnt &5 chfihl ow ng
the foregoing p cgdures t he sol dgrl ng copditions are recorded, and if it
2P ot

i s consi d&t ¢ et $izpameng €opditings Oﬁrﬁ?eb@obf&@vﬁ(ﬂ@%r from 2 RETEN
sol der i ngje¢Qfdalh %BEZl@rlt)tlhﬁl&Qs@@éﬁ&'&g&%@%ﬁéfa%%t ftlﬁ'l% gyrl) érr%la{@h
uce or e nex SOl

sane sol dering conditions can be repr
process. 2b Hw desmrabdd ambwe PGc2%x dieiyg tmutielly dodesited &pm@mysa of the

- f f the h t f the fr and rear fornmers 26
a7 b EoRHaf SoRTRIE I o o Sl B et iR S -0 0. 2
by megns of fhe Emdfwtidtiddsbabbfdabde H o 3 haehls of degfyont and.

rear forners 26 and 27 thereof. Another advantage and teature
_sol deri ngp%eé@a\edtmbgbmﬁntt h& oprtdesakedof emudd@meglmh@fdramgjrté&emoler

. invention t.isinge nozzle nts the 9a are OSSIb|e
-any nozzl éé'g j ucgttr}rléentcf Cani et n"ﬁc?ghpgl?%vﬁ’édl "I h’\éj1 ﬁn Bt ?ﬁ%‘? fie& e 4 i s
movi ng onembedinae; awhenatede 25 | Decenber 2004. It is possible- to -

achi eve optipqum nozzI e conditions in short time with good accuracy.
Repr oduci bi | ﬁ eothafpin nitha JYY 0e93.népn clhsdisaimnsvas as fthet fivgt preferred

15 embodiment, a sequencer 90b and other devices are connected as shown in
Fig. 8, and each construction in drawings from Fig. 3 to Fig. 11 explained in:
the first preferred embodiment is the same for the second preferred-
embodiment. |

In this embodiment, a circuit connection device 300 for connecting the
20  PC 29a to the communication network 301 is further connected to the PC 29a.
Also, there is a PC 29¢ for remote .operation in a remote location, connected td
the communication network 301 via the circuit connection device 300..
As described in lthe first preferred embodiment of the present invention,
the PC 29a is to be disposed in the vicinity of the soldering apparatus 1, and,
25  for the second embodiment, in addition to the functions described in the first
preferred embodiment, a control signal is outputted to the sequencer 90b
shown 1n _Fig.- S-Based on the signﬁls inputted from the circuit connection
devme 300.
- Also, the PC 29a is, as described above, connected to the camera 35
30 controlling camera lens aperture or the like in addition to monitoring images

from the camera 35.

The circuit connection device 300 at the apparatus side is a known




i mprovenment. 1nasnmuch as the sol deri.ng conditions, together with the nozzle
5 conditions, can be. inputted to the PC 29a per substrate, 1&ecenhgpiids

.once the optimum conditions are -obtained, these optinumconditions can be
accessed .|ater and reproduced. Mreover, there is an additional advantage
~in that any inexperienced operator, irrespective of age or sex, can -carry

~out the solderi Bh RPORS SdRcd S winth ?:?n@éijﬂ‘. e\fﬁ%Sis'f%rlaqr O%L}%YFSLS 0(%f .tﬂgal iy,

contributing to Inproving operating efficiency becatse sinplTfication of
t he nozzleenpoyhidadwal netdjorktItEnirgo therdgndAdsyyemsifritie tHE 2P, 288 .whigh

| addition, by recordi,ng th ritical lL.derin onditions, together with
“the nozzlcgn}é?)’ﬁﬁ SETHE ?n%‘é&eggg’ﬁ)ﬁ‘rtg? fé)?gaiaé‘ "g%@éﬁ BYeSERAROPARHSIN thAy
machi ne 118 61008 dHerS QIEF G FROF: Bty 'aﬁd%&éﬁ?é%ﬁ%t-s%%ﬂ'xy Shres

| ow- cost inplenentation is also a bénefit” accrue r the = solderi ng

- appar & usl®f ande2? doethd sigrednsitstent pbrthe Muremwevicatiosi mgtwhek G0ierthe35 to

el | s Vg Hente LPrReieEe oo, Enabh e8n HE SOMEERTTy G G 6 Do
checked aidhmmanicdiReRMwRRIFON. SO as to achieve optimumconditions can be

‘perforned nore accurately. Second Enbodinent In the first preferred
-enbodi ment ofh¢ heopmusmigatipny satweork Rk rished coabenaonale commuimationa nade

by takin appl n.oper at k. st at ioned;.i n the vicinity of the
sol deri ng’_f‘%g“ﬁgréa us&vﬁq{l%l%t htePsP_{:%fg’;wuts? P }P&gdl(’:%?ﬂ r@ﬁ?‘?rnﬁettwi@ (ﬂ%% ®ng
condi 10 onssed forahsenandupieitiid astwsiogd0Teak,, JEIANT i(DbéAMAWd Nethsriyade by
taki ng an exanple of controlling the soldering conditions in a |ocation

renpte frefREneasy dnesng NEbR Begopolitany Areg Netwiorehemat WAN (Wide
repr.esent-‘q{_éa]oiqeﬁ%}ﬂ)_e sol dering apparatus of a 30 second preferred _
embodi nent. It has to be noted that the sane reference nunbers are used.
for those poffheafsculinvimgecsioni devicd 802 tconnerts thbasidndlstinppitefieis@tthe
ggggﬁ%g?%gbg&)é Iiloer. gél%o en%belgz{}:goxp ?n{oe ﬁg ts'ié]x?aleé(f;tgﬁa& (1? e Ic%mdng_ﬂgic%?ionl |

16 network 301 and converts the images of the camera 35 transmitted from the

- circuit connection device 300 on the apparatus side and the signals from the .
PC 29a into the signal system of the PC 29c.
The PC 29c¢ for remote operation has the same function as the PC 29a on
the appara.tus side, displaying on the monitor 90c the images captured by the

20 camera 35 .inputted via the communication network 301 and the circuit
connection device 302, thé soldering conditions set by the PC 29a or the like.
The PC 29¢ for remote operation is, also, in the same way as the PC 29a on )

| the apparatus side,. capable of displaying the Nozzle Adjustment screen,
" Nozzle Operating screen, Edit screen shown in Figs. 9 to Fig. 11. '

25 - Operation of the soldering apparatus of the  second preferred
embodiment according to thé above construction will be described with |
reference to the flowchart of Fig. 14. |

First, in step ST11, the operator on the site on which the scldering
~ apparatus is installed applies the soldering process to the mounted substrate

30 4 by using the soldering apparatus under predetermined conditions.

At this time, under predetermined conditions including the type _of the

mounted substrate 4, the soldering material to be used and the specific
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any further. As shown in Fig. 13, the sol dering apparatus of the second
preferred enbodinent, in the same way as the first preferred DespolEmndvd
-includes a conveying neans 5, a flux coating unit 110, a preheater 120,
and a solder 5 bath 11, while a camera 35 is set up in a predeterm ned
- position to catch images of the. jet-streamng condition of the nolten

sol der fr g},&yﬁrrai&@{;yﬂu&%-n%tﬁsﬁmpﬁéﬁéfato%ﬁ ﬂgs' s tasccfaﬁd@i%gg fedt ream

nozzle 2 e solder bath canmera 3 nd a PC 29a g nmutually
connect edft thenmblveyimg mMueanors,90he of raleatBC Rozpdratwenidmt ithiee sbhleges

caught by the canera_35. 10 The construct.ion descr]J bed,.above s the sane as
that of tiREERrEidIre, Fherenpn theBERePts iepf 0? e S @Fmﬁf?&ﬁ ﬁpénﬁﬁ t he

dr awi ng, j | [ oS ~n the
st o aPa e e el A R e By e P T L he
same \say 28a,t aed f ihest theeteldesighy pSoeesboti nermlemensed)usaredr o80bhangktot her
devices are ,connected as shown in .Fig. 8, and each construction in
“drawi ngs PP9HHYy. 3 to Fig. 11 explained in: the first preferred

enbodi ment i Nothehs 3BstreAMiRE BRERNSh RLEf SheFacRboUitRBYholthA doldey
enbodi ment, a circuit connection device 300 for connecting the 20 PC 29a

to the cormmnileapiiomrygetwstieasonorzleflitl apd thernecendarn ptisheeapc @ggle Al so,

“ there is PC 29c for r te operation ik a.r t tjon. coppnegted to
“the co éati %ht]ﬁ%t’c\%ﬁiﬁ%fsvf}émyﬂe %ithe u}l?gg%nﬁhel%’%%gnac Sl B ag
descrjgedon-aitk kenfdrs 35, RhATtHE Bl 2O gidteBs iPimploendited ertordinglpt i on, the
PC 29a is to be disposed in the vicinity of the soldering apparatys 1, and,
25 for the sedomd tbabwangresignals ddde Igrstreampes foRditiGhoiddecmobed in the

first prefgnr i C I sj i - . quencer
90n° shovro et Bog o8¢ paEhey AR o001 I WPULIRRAS jLOSuBRANence
connect i ofozAleRRC im36Es ofWwhich hfetd¥er?By the caaserdedcon bhd sithowberectinnect ed

L e s Subb, ST DB e or b ke 0
devi cgs 30998t fi6e ﬁﬁ@ﬁ%ﬁh%dsiﬂig the Ard@PW nnection device 300 on site to be
transmitted via the communica_tion network 301 to the circuit connection
device 302 in a remote location.
The image signals are outputted from the circuit connection device 302
to the PC 29¢ for remote operation and displayed on the monitor 90c of the
20 PC 29c for remote operation. Also, the soldering conditions set on the P.C |
29a are inputted to the circuit connection device 300 on site and transmitted
via the communication network 301 to the circuit connection device 302 in
‘the remote location, further being outputted there from to the PC 29¢ for
remote opération to be displayed on the monitor 90c¢ of the PC 29c¢ for remote
25  operation. | S |
It is to be noted that on the monitor 90c, the display of the images from |
the camera 15 or the display of the current soldering conditions can be
changed over by the PC 29¢ for remote operation. _
And in step ST12, the engineer located at a distance remote from the site
30 on which the soldering apparatus is installed, while taking into consideration -
the current soldering conditions on the Nozzle Adjustment screen shown m

Fig. 9 and looking at the jet-streaming condition of the molten solder from

29




27 - - - - = = - - - - - - --- - =1 Decenber 2004 circuit connection
devi ce which converts the signal system of the comunicati bRefAHRrA0401
into the signal systemof the PC-29a, and which converts signals inputted
fromthe PC 29a as well as jet-streaminages or the |ike of the nolten

- solder fromthe primary and secondary Jet-stream nozzles 5 101 and 22 to

the si gnahSysbamoLnhie GPHRIHGEA A @BE ML P03y hififherdYhCmaREL A0

connecte a on apparat us sl conmuni cation
net wor k 3dkkisithesdomwhetheabr oot nhé positicdB hini saraicotaveiithedibeht foomedccat i on

network; for exanplg, it is publi c, tel.ephone |ine. her networ ks may be
10° used e ther rﬁ%ﬁﬁee&ﬂ%ﬁhﬁé@md@rga@?sgea% nam&%%(%@épu%t@a Net wor k)
usi ng | easednpes, _s@eﬂ\/lgpﬂ'l@,\/‘?ﬁrt@l@%\}éﬁnt}ﬁrt%e'\ﬁttyﬁf&)mﬁ%g SontilobVide Area

- Network). The circuit "connection device 302 converts t signals 1 nputted
from tthe tHeCnp@zlef tr noérapiproppetet tlon enigmerrt belesisgbld Nyzie D pératives

[ ' k 30 ts t [ f t 35
Cransm t+ DR 0B Fehe Verale Akttt een FBEvSOB B {10 g dD6do% de
and the sigRgleSofdrafionh® bRag29& {1 NozhR Ope8Raing ¥et&m ShodAaGnPRILY. The

PC 29C for renote operation has the sane function as the PC 29a on the
appar at usasd.dey vsingthyiOneratingheutions £81a g0yl 2Réa ifomgdinsty arshdfthye t he
20 caner a3

len

Connecti ol EbitRE ety CErERTG! RERAT PR B s A e G R e

i ke. 10 TherBEr29D, t@sutseirbigaroder thd 8Bcdssaraleasthi 6F g Al Mputabot he PC -

> 29a on the apparatus side, capable of displaying the Nozzle Adjustnent
screen, RBkapd 23dether shcke thanhiffgtartdeytéen shown in Figs. 9 to Fig. 11.
25 Qperati on f .- ri nat f; r rred :

‘enbodi nent a(“f%otr ?%gg?%%%]he ea’%%\l}%g g?r?gtoﬁ}é?il)o(% Q\%lc Iiﬁlcg%gglgebs@eﬁ @gﬂwﬂ%‘%

. ref er encenbeelt pesiticanirhilrd Nobz1EiRbsitidh idditator 400 & elpe Nbiile Adyastrpenat or on -

Lhe site on whigh the ol dering . apparatus i installed appllcs ihe,
' 15 Then, the control signal corresponding to the specified nozzle position is
- inputted from the PC 29c¢ for remote operation to the circuit connection
device 302 then to be transmitted via the communication network 301 to the
circuit co_nnectioil device 300 on site in the remote location, the control signal
being outputted from the circuit connection device 300 to the PC 29a.
20 ~ In step ST14, at the same time, the control signal corresponding to the
| " control contents is outputted from the PC 29a to the sequencer 90b, which
outputs the control signal corres;jqndi’ng to the specified position. to the
_ dﬁver_s 91b and 92b, which in turn supply the drive signal corresponding to
the shifted position to the motors 65 and 45 of the front former drive 28a and
25 - the.rear former drive 51b, thereby causing the front former 26 or the rear
former 27 to turn upward or downward for the length of the inputted figure. |
‘Next, in step ST15, for recording the soldering cénditions on site, display
18 shifted to the Data Edit screen shown in Fig. 11 and input of the soldering
conditions is done at this time.
- 30 The input conditions at this time, as shown in Fig. 11, include, for
example, the date of measurement, the name of the person who made the

measurement, the machine code, the substrate code, the position (mm) of the -
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- condition as s

- 30 4 by using the sol dering apparatus under' predeterm ned conditions. At
this time, under predeterm ned conditions 'including the typtDstemher 2004
nount ed substrate 4, the soldering naterial to be used and the specific 28

...... ..... .. 1 Decenber 2004 gravity. value of flux to be used, the
. operator on site sets the conveying speed of the conveying neans 5, the

 Posi 1 onc SRR BRHGE (PR K GELF e nRRRSEE D) oL S S B ey

j et - st r ealreaw fatren2d) f tiid hermbet obyretblmtPRisSo29he @mndpt faentteherswdder i ng

process is inplenented based on the set _conditjons. w, the jet-streamng
B#?’Fh n§f"yt '

condi t i onehsirediherozzdet Hils the timamber ¢ o rewplysonss p PUZy e
jet-stre . j - | i#. t he
j aéeceﬁaﬁ%me%%rﬁhg ﬁd%%léﬁ?,oﬁ%raée%i#dezh %%aéé‘cﬁ(’i%ﬂﬂ? | @he R@Efecific

| mages t cquired by thé 10 on-site canera
35, ard tpeavsigh aled bthipmptemess i s i npl enent ed accordi ngly. Now, the inmage

signals of t | et.-str.eam,ng.condition of, the I te sol der ., fromt he
prinary |et - Strn ISR SRR GreB AR [ CONeTPiR FoRd e,
- imges of ré’@ak&éﬂ,aéﬁd tiakens %n&iﬂ‘ér@@'ﬁr 2it8XHAR {HREe réfetEndeh iRl hﬁay'sl?é dering

apparatus is installed are nonitored by the nonitor 90a of the PC 15 29a on

site and. prowpded dor ithe mexheotdering tcondithtt pothdenldering@opditiinseused be
transmtted v onmuni . gati on new\ork 301,t0 the ci%cui-t ((:ionn tion

' . i)at he % e Sam ¢
~devi ce 3028 "FEMBTEFBE At ot TS 1Y QRANIgNS AT BY RpEY

‘the sol deri nd\cgpeiriteshabess, asqordiagpe tpaselderingpipnatats of e ciepend t
connect | Ogiéjt?iéfet‘ﬂﬁ e%%%d%ﬂe@t t6 @l &&é@@g@/ﬁ%&%‘zﬁ} tﬂ:ﬂi%gﬁi?@%”k{igt%a%‘e -

network 3 € CIrcult connection € renp “ocation, -
further beffagtsout pthid ditst heteferfre@neinbotiiire X o9thd OFresetmihecwied,athen to

be di spl aﬁf on t moni t or 90¢ of the PC 29c for renmote 25 operation. It
is to be (gﬂm[gwgfec%cqrh e a5¥Aet- 90c, the display of the images from
15 Namely, installation of the camera 35 at a position capable of viewing the -
jet-streaming condition of the solder and the soldering results of the mounted
substrate 4, reading the jet-streaming condition and the solder quality in the
on-site PC 29a, énd transmission via the communication network 301 of the
images, togéth‘er with the soldéring conditions shown in Fig. 9, to the PC 29¢
20 in the remote location; these steps make it possible to vary the soldering .
conditions while viewing the images from a remote distance.

Consequently, even when an inexp.erienced operator should perform
soldering process on the site on which the soldering apparatus 1s installed, an
experienced operator stationed in a remote location is able to ope%rate the

25 nozzle while viewing the jet'streaniing condition of the solder émd the resﬁlts |
of soldering the mounted substrate 4, so that optimum soldering co_nditidns
are obtained, thereby perforining soldering under optimum soldering
conditions, whereas by recording the nozzle conditions modified at this event
in the on-site PC 29a, the next time the soldering is performed u’nder.the

30 same conditions, the same soldering conditions can be reproduced without

having to receive 'again instructions from the operator stationed in the

remote location.
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. Circuig cernangekt &lde8uEeeoadd. to the PC 29c for. renote operation and - - .
di spl-ayed on the nmonitor  90c of the 20 _PC 29c.for renote operation. _ Also, -




" the canera 15 or the display of the cu_r-.ren_t_' sol dering conditions can be
changed over by the PC 29c for renote operation. And in step!Sptembemni0s.

~ engineer located at ‘a distance renpte fromthe site ‘30 on which the

sol dering apparatus is installed, while taking into consideration the
~current soldering conditions on the Nozzl e Adjustnment screen shown in Fig.

5,204, ookt nratudien akestieno Qs L BLL0S TRLLISGLdeLfLom 29 1

Decenmber 2004. e nozzl e as shown on

. oper at i onlocatikes, aby deminsidttiag the weeldeeingorcomditibhe PASitheon®lddting

..and

particular of the fr armer, 26.. and the rear former 27 of the secondary
] et-streafPRYPIHE lélf’%gﬁ“e‘{ dBcr lacatiogegp whickithsreare many expevienced hat

the jet-s ' it f : e ri.ate,.. the
engi hoer oy arv AR b e R LS gl b, R BB 6 e
screerb shpossible % gerformf thehsolBerid@epfaess nadet saape cahditionsanbrafguout the
" Nozzl e 'Cpg)rfa%i ng glgree sho in Fig. 8 and bry usi ng. t he, eratitrr;g? '
but t ons 22f8“{HY SHPPAHNGS I SISPRLE SoldeT RS ¥ oV I hEeSpREtNEL v
former  (f glentsabtd BBfe 8BkuBstrhbe 886 r i 7
Inputs a figure fg%t he necessary Igg_ hy%é; @g{]@hx{glf ﬁa%%geaqluﬁgglt oe>%<l iﬂ221 ‘and
1224, t henvaTipek docaliongtani copdribiting toomprving ilse evdatingamaltig. noni t or 90c

of the PC 29g,f.qr, reno operatipn he ozzl e position in fhe Nozzle
Posi tion i ndiCIiéa1 o gﬁoalg%ert%ﬁ%o%gﬁ? ethﬂdf“ﬂg‘f%ﬁta -%aclia%'éﬁ AROWADE nfortRe o
- shift $0 i nptdwenposntdnttordi Iseaidtonithitedt he tRPURESGidtenot b the Themrrdde

- control” signal corresponding to the specified nozzle position’is | nputtéd
fromthe pEbediments.  dnst dheppreensninventioa ean e reebrert dhrowgh dehere 302 )

then to b ' i i ion network. 301 to the circuit
.connect i o%mI g\?iﬂ%gh %gg%\r?egll% gi‘f‘% ‘{% 5%%% eecpfnongértl ivgﬁfoutshogh%ﬁ'&eﬁ???Y%nal _
bei ng out putysed For exntide ciliecitivt gainp naefdresd deic@dem3aes hert RsBhaPam 20 In

step ST14, at tggjilsame time, the contro] signal corresponding to the ,

control cHHIRHP %peoﬁfﬂlﬁ?%‘élo Fb?rﬁ?%dﬂ@fzgfasitraa%@%q@@de ichogts, bawhi ch
ari vors ofEnERLby Sho Sh torflt A7 AAN MHbhdR PP OA sb E ML Elont ng o
the shiftathpdsi thade tto the oimus 6@ nalidod Saofthicheccdsiomt mher demasid ve. 28a
Nevertheless, the present invention is in no way limited .to- this. For
example, the same mechanism may be set up on the primary jet"streaﬁi
mnozzle 101 so as to make the shape of the end of the primary jet-stream
20 nozzle 101 turn 50 as to enabling modifications to the optimum condition, as
necessary. | 7
It is also to be understood that although the construction of the
adjustment control means 3 is based on the foregoing, it is not limited to this
example. | | | | _
25 Furthermore, it shoilld'_be understood that the foregoing relates to only )
preferred embodiments of the present invention, and that it is intended to |
cover all changes and modifications of the examples of the preferred
- embodiments of_the invention herein deéc;ibed for the purposes of the
disclosure, which do not constitute departures from the spirit and scope of |
30 the invention. By virtue of installing a plurality of the camera 35 in various
positions which afford more appropriate views of the jet-streaming condition

of the solder and the results of soldering the mounted substrate 4 and by




. 25 the rear former drive 51b, thereby causing. the front former 26 or the
“rear fornmer 27 to turn upward or. downward for the | ength of 180seeinheu2G0dd
- figure. Next,. in step ST15, for recording the soldering conditions on
‘site, display is shifted to the Data Edit screen shown in Fig. 11 and input
of the soldering conditions is done at this tinme. 30 The input conditions

at this tj. ' ha. 11, 4 d . BX . f
neasurene‘}r% % ﬁg fﬁg%}o*l{gft ‘Elelgl r?erj'asg%&l\r/%?%yn(g%gg %&oﬁéﬁ%@g%ﬂ%&%@n&cm ne
code; therespigiveaaimagesidromhthp@dutdliy (fmahmeias hit 30 pbsddbbenbeaset 2004
primary former (front forper 26), the posjtion (m) of the secondary forner
(rear forgebferins ,COP—HH?I ¥ the %’rfé\?@ﬁu’m sobserv g ﬁﬁﬁﬁilﬁﬁlfaﬂe IR gePar v

- jet-streamnogzl ul'Qljrtaf 5€kﬁgﬂ§gp§;r of revolutions of the punp for 'the

‘secondary ] et-stream noz t he conveyor speed (mMmn), the flux
speci fsi ¢ = 5 gMaveswerawdhilet ther spacefins shdypdseof flal front fgrhe 26 el thangear

procedures, th | derin ndj.tiqns e .recorded, and if it.is considered
bn site (REROFI Pepe, whaed I thes ARy 456 with BvieBRRser G thegrasinessePBer i ng

- condi ti onp; 01y .S elmﬁeimn%@h%ep@n&a@&rw Repy B8 RRLAHR IR sane

sol dering conditions may be reproduced for 0 the next sol dering process.
As descrithad etrouple aodopthargstmictiuess mlagerhiengisapptyr gtrosidel théemseognd
preferred, enbodi nent of the present invention, in addition to. the sane
effects ageaFW%G'fi rst preferred enbodi nent of the present invention, the

foll oypj_ ng eff agtig i§ﬁﬁb§ﬁen%_tﬁ:@khnﬁﬁ- forSgdiapethe sélastidlyl AldLaated akdedamera 35
at a position capable of viewing the ~jet-stream ng condition of the solder
-and the st dbe inrgsendsinvention efoifirpasgible Ubs tanst enexpereatied openator, o

P streamaniaadt LoD ang ahe oL aueibny hbdaNlgdlhteny ghe. o
- with the felsdesamgnesse i Oﬁsslﬁdwm@efiﬁdFb_ﬂ;%j.ﬂ)eﬁ;tvﬁithhgoag 28murdfy,i thide
renote | ocatign; these steps nake It possible tq vary the sol dering .
- condi t i ongOREINEING Eiengappae theyeelderiag quakitptmmpeng werkayhte fincht |y, -
even Y‘Qe”i@d}ééﬁﬁé%%}&@ﬁggfﬁ’c‘?@ﬁﬁ or should perform : | L
In addition, since the soldering conditions once stored can be reproduced
at any time, it is possible for an opefator with a relatively low degree of
proficiency to apply the process and control, smoothly handling any machin_é
changeover. _
20 Further, by observing the jet-streaming condition of the molten solder, it
is possible to carry out timely feedback of the data to the solde'ri:ng__ '
~conditions. ‘ ' |
| Furthermore, inasmuch as remote operation of the positions of _the -
o jet-stream nozzle can be perfdrmed, even when the en‘gineér, with a low.
25 degree of proficiency handles the soldering process, soldering can be carried
out under the optimum conditions so long as the well experienced engineer |
“stationed in a remote location takes charge of operating the nozzle to achieve
the optimum soldering results. | | -
Finally, as the configurations and structures of respective units and
- 30 portions described specifically with respect to the preferred embodiments of

the present invention are only examples of realization of the present

invention, so the embodiments thereof should not be construed as to limiting
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o solderfhg process on the site on which the sol dering apparatus is
installed, an experienced operator Stationed in a renote | ot&ecembes2G e
- to operate the 25 nozzle while view ng the jet-streanm ng condition of the
~solder and the results of soldering the nounted substrate 4, so that

opti mum sol dering conditions are obtained, thereby perform ng sol dering
under opt,inu olderin di tions, whereas recordjng the nazzle

cond ¢ oriLEnR G 0% P, SEPoe A RBTR: dhe o ToEeBb AT EREOR SR A% e ¢ he
sol der i nditn$tedetof theHid fare @ lem b mt§ AXBGHEE bbb P8 Thukhfnys M8 asishdgr i ng
conditions can be reproduced wi thout having to receive again instructions
from t he pldrag cinys cambapidon randfer suwnsembinatienoef the embobicesier is2004

Furt her, j he . ol dering. agpparatus installed in.various

ocat ond g eESRIt L AP RIS AR BbE AEed BRisRnt P of der i ng
apparatus installed in a location on which there are many experienced
~operator stationed to the soldering apparatus installed in other |ocations,
it is 5 possible to performthe soldering process under sane conditions in
various |ocations,. thus elimnating any disparate soldering quality with
respect to the sane type of substrate caused by the soldering apparatus
installed in various |ocations and contributing to i nproving the soldering
quality. It is to be understood that the sol dering apparatus according to

 the 10 present invention is not limted to.the description of the

preferred enbodinents, since the present invention can be realized through
ot her -enbodi nents and being practiced or carried out in various other
alternative ways. For exanple, the foregoing preferred enbodi nents were
-described in terns of shape of the end of the secondary jet-stream nozzle
22 which can be 15 turned by the front former 26 and the rear fornmer 27, so
‘that nodifications nay be nade to the optimum condition as the occasion
may demand. Neverthel ess, the present invention is in no way limted to
this. For exanple, the sane nmechani sm nay be set up on the prinmary
jet-stream .nozzle 101 so as to nake the shape of the end of the prinmary
jet-stream . ' : ' - .
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20 nozzle 10.1 turn so as to enabling nodifications to the optinum ~
condition, as necessary. It is also to be understood that al PReegRet4i94

- construction of the adjustnent control means 3 is based on the foregoing,

" invent RS

it isnot limted to this exanple. 25. Furthernore, it should be
understood that the foregoing relates to only preferred enbodi nents of the
present invention, and that it is intended to cover all. tchanges and
modi fi,cations of the exanples of the preferred enbodinments of the

ﬁ@ﬂﬁe &Scribed for the purposes of the disclosure, which do
.not constitute departures fromthe spirit and scope of 30 the invention. By
virtue of installing a plurality of the canmera 35 in various positions

whi ch |af Aaoddendige apF@tranm selderivpeypicek tohiee keldeséd barettingontstréans off the
sol der and the results _of soldering the mounted substrate 4 and by 32 1
Decentjgplionpeldsyiaceusudated intansaldenbathy, paidpanpasatys KOMBrIYNLoni t or s capabl e

of di spl ayi e ctive ima framthe plurali of mer.as, {1

possi bl et 2epOFE BakinariRes sl inshE ol Rk sekads STIRPIEE spldsr g ¢ ne
- di spl ayed sbrRIdath;f romthe plurality of nonitors. 5 Mreover, while the
specific shapes of the front former 26 and the rear former 27 being turned
by the drive 28riwctincars foresetng e tdiative positgn betoveenSayd ohdt of §id.je6 have
been descri bed,. the, description is by po ans limted to this exanple and
"ot her Ereame fgzale and sy H&%‘@dtoc'éeﬁ?’é@ﬁfg% noving feature. 10 As it is

apparent fr mcbﬂf‘ro;rg{?%gﬁ'b ”ﬁg iagﬁgiﬁgﬁgefd' TKhidPAAVE" HieaRt o 8" gglgf;}g{ gsriéﬁael

present i nventon es It (0] or any 1 nexperi ence

r egar db@@espiindigie 1@ Bl dselativieOpS4itioH, Mlierdinald coh@bPmeats Yairs® b Rlepingt he
jet-streamnozzle in a _short period of with good accuracy, thus

cont r i eenditigns doeanempicng tonke soldteed.ngloagawithya posisionvdhspidorichof saidy, and
15 i ncreasi ng oper.ati efficiency. In addi,tian, since the solderin
condl LIEatleAh 8O reltu o8 Bt dndheolabred! e

2. The soldering apparatus according to claim 1, wherein said jet-stream nozzle
comprises:

a) a nozzle body;

b) a front former providéd on an end of said nozzle body at an upstream of
conveying direction of said piece to be soldered; and

¢) a rear former provided on an end of said nozzle body at a downstream of
conveying direction of said picce to be soldered; wherein

at least one of either said front former or said rear former can be moved by

said drive means receiving said control signal.

3. The soldering apparatus according to claim 2, wherein said drive means
comprises a first drive means for setting a position and an angle of said front

former in relation to said piece to be soldered.

4. The soldering apparatus according to claim 2, wherein said drive means

comprises a second drive means for setting a position and an angle of said rear
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at any tine, it is possible for an operator with a relatively |ow degree of
proficiency to apply the process and control, snoothly handl 1 Dgcemperaiodi ne
- changeover. 20 Further, by observing the jet-stream ng condition of the
‘nolten solder, it is possible to carry out tinely feedback of the data to
the soldering. conditions. Furthernore, inasnuch as renote operation of
~the positions of the -jet-streamnozzle can be perforned, even when the
engineer with a low.. 25 degree of proficiency handl es the sol dering

pr ocedermspinisrlatign ¢asakdepicae to bd solderadder the optimum conditions so | ong
‘as the well experienced engineer stationed in a renote |ocation takes
charge of operating the nozzle to achieve the optinmm soldering results.

Fi nal ly, . ' ' LCt ur espective units and 30
porti oglrisjr 1@%%‘@??%@@%%%@% %&‘Q‘F@ﬁﬁ‘ffﬁaﬁa@p&@ﬁh@; thE% el rf?sglﬁ Tred enbodi nents
of the pregefinazeVveridessingr me@nbyf@xaa@hi@ﬁlgofanr aahge abf fex-sttedhimppofsent
invention, so the enbodiments thereof should not be construed as to
| i mi t imglten soldepdeemiseid pricsdraae npezlenandl scope of the present invention,
- the present_ ihvention is not . limted to th referred enbodi ngnt s
described AbSVRIEY means or Gisplayifly gnagiagg et sdid Ihetntngl sUd AlEBr sub
conbi ! ; ﬁ@ﬁgége&t, i 15; 1 1 ut departing fromthe
-scoper%?aﬁgg%rl%e? I vfentl O%ai@y%ﬂﬁgggpgﬁéﬁﬁs 1. A soldering
apparatus soldering a piece to be soldered by jetting out streans of

nol ten_sgl der accunul ated in a solder bath, said apparatus conprising: a) a
nozzl é-hi@ﬁn@ol eHBgaMPRATERE aseprdang itagcleim 4i [fusRsT sonmpnisiag aotegendof

Caaid SRR BE pBindePl o EORO LA NS SubSuBical ol iy WSrR )
cont r odaid®adsnd @bnROPWEHNIPrbQidiaitd Hid \OniRRMSehsCPBOARD! SicBAPNia said

communication line in order to change at least a position of said end of said jet-

stream nozzle relative to said piece to be soldered.

7. The soldering apparatus according to claim 6, wherein said second control
means stores soldering conditions for each piece to be soldered, along with the a

position of said end of said jet-stream nozzle relative to said piece to be soldered.

8. The soldering apparatus according to claim 5, further comprising:

a second control means connected to said control means and said image
processing means via a communication line; and a second display means for
displaying an acquired image inputted via said communication line from said
image processing means; wherein

said second control means outputs a control signals via said communication
line to said control means to change at least a position of said end of said jet-

stream nozzle relative to said piece to be soldered.

9. The soldering apparatus according to claim 8, wherein said second control

means stores soldering conditions for each piece to be soldered, along with
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corresponding to said relative position, wherein said control nmeans stores
- - soldering conditions for each piece to be sol dered, al ong w Pecembersi00iton
of said end of said jet-streamnozzle relative to said piece to be
soldered. 2. The soldering apparatus according to claim1, wherein said
"~ jet-streamnozzle conprises: a) a nozzle body; b) a front fornmer provided
.on an end of said nozzle body at an upstream of conveying direction of

sai d piece to.be soldered;.and c) a rear fornmer provided on an end of said

noz7! BOSEHR %ﬁsaad&&ﬂr&f{%agyﬁtoﬁﬂe%my@ﬁ&{%}%@t 08, Pigcestar be pAldeEd o be

sol dered; wherein at |east one of either said front forner or said rear
“former can be noved by said drive neans receiving said control signal. 3.

The sdipdahicngbldprag Apparaas atebiling @o VIAMM2 wivdtelresddsRotk firhg HRans
conprises a first drive neans for sSetting a position and an_angle of said
~ front frandr sppark shaftasuppoertesl Hai spigi vezrle obqag’, sandienh frant fiveesoludas i ng

appar atus_accarding to claim?2, wherein said drive neans conprises a
-secon&r?l'fl?‘s al ?l'%tg‘? ogéﬁfar%g a position and an angle of said rear 35 1
Decenber 2004 former in relation to said piece to be soldered. 5. The

sol dering apparatus according to claim11, further conprising: an image

" pr oceddi. Mihensaldsrihgrappagatus iacgoating tagdaioh 1j0etwiséreaasaidgfing drbld mransl der
from i‘ggd jet-streag nozzl e; and a display neans for displayi n% an i mage of
sai d jes-aspresshieipdbthaigan hedrsen gbﬁd@rr?w@lad@eqztméndcf@eﬁlm BOTRISTd

Fur ¢ nd P PR erchra VReeh 0 65 "hatrE PRBHTL 8 B Bl obBir VR roans
- Via a RosRsf %ﬁiw%hhbéémé’fﬁBél_eb@in[gss%iﬁfJo%@ﬁWséiﬂfﬁré_@durg_ﬁa&s provi des to

said control neans a control signal” via said”™ communication |ine in order
'to change at |l east a position of said end of said jet- stream nozzle

| ati id pi to be soldered. 7. T | deri t di
o e B Sph el SSehindd e 20LRLL09 3PP U ggordi e
comprises a rear support shaft supported by said nozzle body, said rear former

turning around said rear support shaft.

13. The soldering apparatus according to claim 12, wherein said second drive
means comprises a pressure rod that can be driven in a vertical direction and one
end of said rear former is provided so as to turn relative to said rear support shaft,

the other end thereof supported by said pressure rod.

14. The soldering apparatus according to claim 3, wherein said front former is
provided so as to turn relative to a support shaft, said first drive means comprising:
a first lever-shaped member having both ends capable of moving in a
vertical direction with an intermediate point thereof as a fulcrum, one end thereof |
supporting said front former; and
* afirst drive mechanism linked to an end of said first lever-shaped member

and moving said end of said first lever-shaped member in a vertical direction.

15. The soldering appératus according to claim 14, wherein said first drive
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means stores soldering conditions for each piece to be soldered, along with
the a position of said end of said jet-stream nozzle rel atil/Begambsi2§04

- pi'ece to be soldered. 8. The sol dering apparatus according to claimb5,
further conprising: a second control neans connected to said control means

. and said inmage processing neans via a communication line; and a second
. display nmeans for displaying an acquired image inputted via said

comuni cation line fromsaid inage processing neans; wherein said second
cont rc‘jlile‘%é‘hgndﬂ? £€ a control signals via said conmunication line to
sai d contrglgneans t-q.change at |east a position of said end of said jet-

>

- stream nozzle relati’'ve to said piece to be soldered. 9. The sol dering

appar at us acdistli agendingl/dstefdinthanhehibezaipdrdesing 6Enddhg/deBaRling or es
sol dering conditions for each piece to be Soldered, along with 36 |
Decentiapverpent aeasirdingntoot nymiber eddcweludiang gfsnid firstanotuz ohe end eftdaid t o
said piece to be soldered. 10..The solderin aratu cording to claim
37" Wndhf Reci e R aroinber SoPashlo Skl Sk S dirE A dteni o
nozz| %nﬁ%th@@&&ﬁiéi‘eéfﬁfﬂkecjﬂfﬁ'ﬁﬂ_ﬁl‘éﬂb”‘\fer%hﬁﬁ]@&%ﬁé}gﬁef.r_Ont support shaft.
11. The sol dering apparatus according to clalrm 10, erein said first drive
- nmeans has a pressure rod that can be driven in a vertical direction and

sai d fﬂégﬁ former, has a U shaped nenber, provided, so as to turn relative to
“sai d fhonkbs Fipg Apprratus gecaping o edaign 4, syhgretn paiguenr b swhler t ed

by : i di t daim4,
wher oi'f 8hF HIHLE shB 3pa 3R AT A ARy SROTCERHT FERINE D8P Dy sai o
“nozzl e body, sex@hd 1698¢-shaietmeniber Ha\Gna WA ¢ndditHat @A nRHRPR 4 veRaddl: 13-
The sol dering apparatus according to claim 12, wherein said second drive

means diveniians #atha aprinssmesiatedpoindtthemofbas drilemn and ore tandabf dilrieht i on
and one end of idrear former is provided so as to turn relative to said

rear SUBPOFYNgAZGTear forNGHE ABA end t her eof supported by said pressure rod.
. 14. The sol i r NS I i L. f f or mer
IS provi deaggé%&gisﬁt?g}%t Eﬁrérﬁgﬁ%g&g@ilve tohg ag{u%%?r?f Sﬁg’?% ‘,éé(gha(f gé\delrfs'rsk%%dﬂrii ve
nmeans raemberrs and maving sdid @ukof shapedeadiderertidhiaped Meidbeeridsa capaddle of
noving.in a

direction.

17. The soldering apparatus according to claim 16, wherein said second drive
mechanism comprises:

a second motor; and

a second ascending/descending member, one end of which screwed to a
shaft of said second motor, another end thereof being linked to said second lever-
shaped member, wherein said second ascending/descending member performs
ascent and descent movement in correspondence with a number of revolutions of

said second motor.

18. The soldering apparatus according to claim 1 further comprising a flux supply
means supplying flux to said piece to be soldered, said flux supply means placed

upstream of said solder bath in a conveying direction.
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vertical direction with an.internmedi ate point thereof as a fulcrum one end
thereof supporting said front former; and a first drive nech&scembérn200éd
to an end of said first |ever-shaped nenber and noving said end of said
first | ever-shaped nenber in a vertical direction. 15. The sol dering
apparatus according to claim 14, wherein said first drive 37 1 Decenber
2004 nechanismincludes: a first notor; and a first ascendi ng/ descendi ng
menber perform ng ascendi ng/ descendi ng novenent according to a nunber of

revol um. o éldsahg éﬂﬁa?z&tu@fﬁc‘ébrdiﬁgetoe@l@hﬁfl Sattfer Ebgg{risé?g 2 proheatin

~.ascendi ng/ descendi ng ‘mrenber screwed to a rotating sh fIrrst notor
and amoednsr fendpreheatdng $aidkpieceotsabel $dldeted evateds vegtledsatdnfle, s$6bd The

sol deri apparatus accaqrding to ¢claim4, erein said.rear, former is able
to t umgﬁﬁ%tﬁfgaﬁ@aﬁﬁaﬁceﬁmw%sg 5314 ﬂu&w@ma@aia&ﬁm elder Poth means
conprises: a second | ever-shaped nenber having both ends that can nove in a
vertical direction with an internedi ate point thereof as a ful crumand one

end of20uA sbldesingpapparagssaiderieat fiecemss be 3bitezed ®yJettin buestieangvsm
| inked to an end of said second Iever-shaped nenber, and noving said end

 of saimoler spldler agevmuiatpd dn mesebder bathathesapparatus coimprisingn. 17. The
. sol dering apparatus _according to claim.l6, erein sai.d,seco dri

nmechani sm @En?)rl?fé%‘é!'y deg'é%%‘%' ae ;J%}f&gaoﬁgégﬁanﬁ"s?gn@ienﬁmq éﬁﬁf‘?‘ig |
menberson@iige8 e sefd Wiiehbsier ewed to a shaft of said second notor, another
end thereof being |inked to said second | ever- shaped nmenber, wherein said

- second ascdrdi seyoeare et sicpame moeriepkatiapran ewd dertcaarie desedniprovidedent in
correspondence with a, nunber, of .revol utions of fai,d second notor. 18. The

 sol derdOVPHR 4B dslatiotofipHg REMSIRIR-SireamuIgzle hBroqnivRying diestionppl y
ol acedt SRS 1aiBe SRR ABU RS F STHGLST My’ Blseq MR Yoo
' solder bath;
- ¢) drive means for setting a relative position between said end of said
secondary jet-stream nozzle and said piece to be soldered; and
d) control means for providing to said drive means a control signal

corresponding to said relative position.

21. The soldering apparatus according to claim 20, wherein said secondéry jet-

stream nozzle comprises:

a) anozzle body;

b) a front former provided at an end of said nozzle body on an upstream side
of a conveying direction of said piece to be soldered; and

c) a rear former provided at an end of said nozzle body on a downstream
side of the conveying direction of said piece to be soldered; wherein

at least one of either said front former or said rear former can be moved by

said drive means receiving said control signal.

22. The soldering apparatus according to claim 21, wherein said drive means

comprises a first drive means for setting a position and an angle of said front
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- 38 1 Decenber 2004 19. The soldering apparatus according to claim1 further
conprising a preheating neans for preheating said piece to bPeecasherir2eg4
coated with said flux, said preheating neans placed between said flux
supply means and sai'd sol der bath. 20. A sol dering apparatus soldering a
piece to be soldered by jetting out streans of nolten solder accunul ated
-in a solder bath, the apparatus conprising: a) a primary jet-stream nozzle.
. jetting out streans of the nolten solder contained in said solder bath; b) -

a sec%gﬁlreyiljlgéla;ﬁbﬁgargaﬂpﬁgéc@&gqﬁ@ HdéRgend that can be noved, provided

downstreamin relation to said primary jet-stream nozzle in a conveying
direction of said piece to be soldered and jetting out streans of the
nol t en olgge\r,\ggf said solder bath; c) drjve nmeans for setting a relative
posi ti £ SRS JARPAHABIS 366QrdeRe dRdekeym; &l syhasm vaid Idsivenmesaisd

Teane SotaBRsaOn 8660 dHV Mo Nei e Cabgliol] 41 PRl it Jiont,

sol derforther R 2E1ALIOH tBGAM Pidte thbeCiditlaredd, Wherein said secondary jet-
“stream nozzle conprises: a) a nozzle body; b) a front fornmer provided at an
end of said nozzle body on an upstream side of a conveying direction of

said pi to be .soldered: and c). a.rear f r ,provided.at an end of said
nozzl ei‘gg@}e s TR HDRI LY MACEP ngﬁotcﬁaénbgésﬁwl‘ﬁg COMRELHINEn of said piece
to be sold ' i - el LA Lr ar he.Sai d
rear 1 or mor L anal PRE S fle hiREk {BF Bo0birtls NAhoaRLE it Alhnl BeRE ritlych

si gnal soldér frohe ssidl jépsirogmappedatats]l according to claim 21, wherein said

drive neans conprises first drive means for, setting a position and an
angl e of sat displapmesns fopdispieangapmage af said jet-strgamsng o8 setd maliesce t o

g :i 3°g§cﬁ§§8r§g§ﬁgné[é‘ee aé&higgci b?%a?d) Pr%&&é ijns'ocaecs(s:%gdringgné.o claim 21, wherein .

25. The soldering apparatus according to claim 20, wherein said control means
stores soldering conditions for each piece to be soldered, along with a position of

said end of said jet-stream nozzle relative to said piece to be soldered.

26. The soldering apparatus according to claim 20, further comprising a second
control means connected to said control means via a communication line, wherein
said second control means provides to said control means a control signal via said
communication line in order to change at least a position of said end of said jet-

stream nozzle relative to said piece to be soldered.

27. The soldering apparatus according to claim 26, wherein said second control
means stores soldering conditions for each piece to be soldered, along with a

position of said end of said jet-stream nozzle relative to said piece to be soldered.

28. The soldering apparatus according to claim 24, further comprising:
a second control means connected to said control means and said image

processing means via a communication line; and
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.conprises a second drive neans for.setting a position and an angle of said .
- front former in relation to said piece to be soldered. 24. Thecemberstllig
apparatus according to claim20, further conprising: an imge processing
- means for acquiring i mages of jet-streaming of nolten solder fromsaid
jet-stream nozzle; and a display nmeans for displaying an i mage of said
-jet-stream ng of said nolten solder, said inmage acquired by said inmge
processi ng neans. 25. The sol dering apparatus according to claim 20,

‘wher ei n saidsee@midr @lspBARRans F BsaV R &@%cﬁﬁﬂ@ﬂtﬂrfé%% { Z;htt%écv'lapéa‘?&e to

be sol dered, along with a position of° Said end of said jet-streamnozzle

r el at iopemonsctbnpliee &ono shiel imdgiecapturmeaiiiewheteder i ng appar at us
‘according to. ¢l ai mﬁo, further co%)ri sing a second .confyol neans gonnected
to sai d corffof® CORF Q! THCRBHRUHI KA ‘H?Ptr‘?lrfégn Sflaisald seinwugahen

contr %né”?@@%icf’&:%ﬁh%?stné%%sff’c% gh-c B ra@uegaﬁa o%it?&i‘torf.oétai&i bf\éhga z(?]t'édo f

communi cation li1ne 1 n or nge a east a position of sal

sai d jstteans hoezdehazlegtoreidpiace tobesgdldeidece to be sol dered. 27. The
sol dering apparatus according to claim 26, wherein said second control
means stores soldering conditions for each piece to be soldered, along with

~a- posidi of ysaid end of said jgt-stream zle relatiye to said, piece to

e Sorter Hie Soide Dbntens Astalsfine 3o A b avighein eid Srpnd Septiic,
conprimeatl RoRRCOHIdeFiRB! LOLIARARS fGORABR! Fibck Otos L - d said
i'mage processing rreaensgvi a a comru(?#)catflioﬁ Ici ne; angsgigré% &mﬁﬂzom a
secondpatisgih @ sarbersd bbsaidi jspsayamoanriacdative do salgsetapube edlddred.sai d
comuni cation line fromsaid i mage capture neans; wherein said second
control nmeans outputs a control signals via said conmunication line to

St ean oDy sTREfhe St ddERbliEREb FuE 22, bt 288 rofdofefRat ™
appar afrust 8appodi sithft Guphaitsd 28y seh rRizAleS Bbdy s aadnshig MbA fornBARgmSt O es

sol dering conditions for each piece to be soldered, along with position of
sai d eat@uofl seid fronésuppeshafiozzl e rel ative to said piece to be sol dered.

'31. The soldering apparatus according to claim 30, wherein said first drive means
has a pressure rod that can be driven in a vertical direction and said front former
has a U-shaped member provided so as to turn relative to said front support shaft,

an end of said U-shaped member being supported by said pressure rod.

32. The soldering apparatus according to claim 23, wherein said rear former
comprises a rear support shaft supported by said nozzle body, said rear former

turning around said rear support shaft.

33. The soldering apparatus according to claim 32, wherein said second drive
means comprises a pressure rod that can be driven in a vertical direction and one
end of said rear former is provided so as to turn relative to said rear support shaft,

the other end thereof supported by said pressure rod.
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30. The sol deri ng apparatus according to claim 22, wherein said front
former has a front support shaft supported by said nozzl e bbEgceraprl 208kd
front former turns around said front support shaft. 31. The soldering
apparatus according to claim30, wherein said first drive neans has a

. pressure rod that can be driven in a vertical direction and said front
former has a U shaped nenber provided so as to turn relative to said front
support shaft, an end of said U shaped nenber being supported by said

pr essu¥e Thel soBriithappalaties nocpraippatatalaina@frwhegein catd dront2Brmelnesei n

said rear. fornmer conprises a rear support shaft supported by said nozzle
* body, gr&i‘f&flﬁ}c{e%e ag tg Hag“ﬁ refalivs tag amﬁﬂﬁgla@aéaoﬁaﬂ&éksts@rgg%mea@ﬁ&%mpmngwhe
~ sol dering ’ ridi . ' rein. said riyxe neans
conpri sea. & Bkl EERHTHEMUE gt IR B PR nta FEARAL iekiBana - one
end ofwihi ¢h ieRImbata®pJift tHepvofiad asfuldfurh0 ohblehd terbbf Supportmigdsdigar

support shaft, the other end thereof supported by said pressure rod. 41 1
Decenblégenbfigmezzandhe sol deri ng apparatus according to claim 22, wherein

said front far .1'S rovi ded. so to turn.relative to a support ,shaft,
said 1ot PFYCE e e D pl it Peoabint Jever Skl imieRg bot n
ends i i ' L i L ] 1 -1 nt 1 | nt thereof as
Tl op o bile Sl A RO 1A Ped kbR sh a R ER! BB, First dr ve
mechani smflinked to an end of said first |ever-shaped nenber noving one end

of sai3d first Iﬁ/er-shaped menber in a vertical direction. 35. The .
sol der3hg Ispapkicing @ppattiy awosdingnitaclaime Bdi iwbaredn f saidt fasti deive

mechanj i u qa.first nmotor; and a first ascendi ng/ descendi ng nenber
perfo%n%gldé@g}geﬂ%m%%descendi ng novenment according to a nunber of

revol uti onsy Gkstgabebrf hhgt notor, one end of said first .
ascendi ng/ descendi ng nenber screwed to a rotating shaft of said first notor
and anot hera efistt hseasshingideresndiog s aiamber sperfemenes hmpendimgidescendi®e The

sol dering apparatus..according to claim23, erein said rear fo r is able
mo%en{)é%ﬁl according %0 a nunqber of revorpmons oI sald first motor, one end g% said
first ascending/descending member screwed to a rotating shaft of said first motor

and another end thereof linked to said first lever-shaped member.

36. The soldering apparatus according to claim 23, wherein said rear former is able
to turn with a support shaft as a ﬁlcrm, and said second drive means comprises:

a second lever-shaped member having both ends that can move in a vertical
direction with an intermediate point thereof as a fulcrum and one end of which
supporting said rear former; and _

a second drive mechanism linked to an end of said second lever-shaped

member, and moving said end of said second lever-shaped member in a vertical

direction.

37. The soldering apparatus according to claim 36, wherein said second drive

mechanism includes:
a second motor; and

a second ascending/descending member, one end of which screwed to a
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to turn with a support shaft as a fulcrum and said second drive neans
conprises: a second | ever-shaped nenber having both ends that Deagmhen200n a
vertical direction with an internediate point thereof as a fulcrumand one
end of  which -supporting said rear fornmer; and a second drive nechani sm

| inked to an end of said second | ever-shaped nenber, and noving said end
of -sai d second | ever-shaped nenber in a vertical direction. 37. The -

%%ES%LQ&«? o o0 RSB AIES PR o BB ks aé%a?éfsé@%e& Nerarg d
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nenberascaiiestl des@irl mevemeEn sk Sodiaspotass@ndiiftta TRMSEr #LFdRIlTEongSFENt
and descent novenent in correspondence with a nunber of revolutions of -

sai d seubsetongimoto38. The sol dering apparatus according to claim 20
further conprising a flux supply neans supplying -flux to said piece to.be
sol dered, said flux supply neans placed upstream of said solder bath in a

conveyygnorpl {fakHap -apgr%raﬁ@ %cé&lcﬁiﬁn% [ Qlﬁﬁpﬁﬁ | eglf‘&&ﬂbijiislﬁ‘% i éll[;gil%g

further conprising a preheating ans for pre I ng sal @ piece :
sol demeamsosumalyimg kflsaitd shidipieceaiodbe pokkeeed, sagd Thansugplaqadakepleed sai d
flux supply neans an? sai d sol der bath. 43 '

: upstream of said solder bath in a conveying direction. '

39. The soldering apparatus according to claim 20 further comprising a preheating

means for preheating said piece to be soldered coated with said flux, said

preheating means placed between said flux supply means and said solder bath.
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