;e3er\6T: pF 2 3 AP R 2002 AUTOVATI C SOLDERI NG MECHANI SM CAPABLE OF
« | MPROVI NG A WORKI NG EFFI Cl ENCY W TH SRABI LI ZI NG A SOLDERI NG QUALI TY Thi s
invention relates tg an automatic sol deri ng nechani sm and an appar at us

usi ng the autonati g}"’mﬂ’mmmurcham sm and nore particularly, to an
automati c sol derin or carrying out a soldering onto a both-side
nounted printed-circui tishd@ard. , In general, it is knowmn a botdE-s' %e
nounted printedcircuit board. having a front surface and a ba Ab :2882
Parts with |lead ar the front 1surface . Front surf ace nounted
device is nounted mﬂmmmﬂmmmmm,surface. On sol dering the both-side nounted
printed-circuit board,, gorgozgutonati c soldering nmechanismis used which jets
a solder jet flow froman-jetting nozzle to the back surface of the

bot hsi de nounted printed-circuit board, The soldering is carried out in a
sol der tank. In the solder tank, the solder jet flowis %Iesi gneIg@t’o have a
| ow hei ght . ORAYTIOHATICY SOISERING WECHAANISG CAPABLEC Y JMPRRY t is cut
to a short length to be inserted .into the bothside munted printed-circuit
board, in ofdECRETFNGEEFRGTENEYt HE T80 FTRRIHEZTIE SRt FomsF . QUM it i ¢

sol dering nmechanismis disclosed in Japanese Utility Mdel publication

Ji kkai Sho 62-169762 (169762/1987) and will. be referred to a first
conventional aut euaphif-SHISE NELIESREM, 818 Fur t her nor e, 2 2 3 APR 2002
di scl osed i n Japanes€ Pat en ai Hei 1-266961 (26696l /1989)

( I'n the first comitirrrtion ofelates otsledrn ngtteitbEl Yeldesinlgler mel t
surface is raised by a solder jet flow discharged fromthe jetting nozzle
(the jet feahardrdm amidtéme apparcagusonsiny. tha awkomatibadsebiderimgonal
automatic sol dering nechanism the solder is flew fromabove the nelt

surface bjpeshamidm menndrnoracPerSicularlys hecaR 2R oRathe cFPHERFY™Eut t he
| ead of the el ectronic _device.to a shart .lL ngth in order t%ﬁl tgg lead is
not brougff %r#%tce\ffx"f‘ﬁe"ju £ R§ ﬁﬁgiﬁ’%,ozﬁoe%c%o THe%first and
t he secong‘?%\éec{ltﬁmeauéggaﬁg §@dai Nng nechanisnms. As a result, a

r

manual working foX previously cutting the |ead occurs and a | ot of man-hour
becones necessar gn Idenerdheat et $gakhywpos dijte-dialg edoudteed dudartedt | ow
di scharged fromthe jetting nozzle above the nelt surface, but it follows
that the sdlmariy do2r@uhaving @i £fa@ndnsrKéasarandcathrfkopusERrBPe reaching
t he bot h-si de nount.ed %ri nt ed-circuit boar ssible to

sp that it_is i
per f or m a FG50P bR +739BneES: AL -SPdgh‘ﬁogﬁ?‘ég PPFRRER: g&ocod}? boar d.
Accor di nglgyyr ddod t 522l 192 $-aRedaS8n aBnL b aUR! bukPalle Soh der
mel t surfgcbé:#gc&i atlgﬁaof@t&%e so%der sur%;lacre1 cano%e prel\llen?ed by
extrenel y doawkirixgy a8hae Xk eh-eddece fiduditednpr in88d+8Ettufjasbeapaspaar e. Wien
the oxygen concentration is nmade | ower than 000 ppm by the inert gas as
descri bed dutEJeafahe secbdeshngrmeichemiisen isokras cB- 32888 63944LFU6E a
sol der bal

solder bal LIeHLLEOLY SSeta SIS ! Bpdohecel L pbeseose tnboudisl. W h
side mounted printed-circuit board.

The soldering is carried out in a solder tank. In the
solder tank, the Boldef jet flow is designed to have a low .
height. On soldering the part with a lead, the lead of the
part is cut to a short length to be inserted into the both-
side mounted printed-circuit board, in order to carrying out
the soldering.

A conventional automatic soldering mechanism is
disclosed in Japanese Utility Model Publication Jikkai Sho
62-169762 (169762/1987) and will be referred to a first

conventional automatic soldering mechanism. Furthermore,



3 2 3 APR 200Z of the solder jet flowin the inert gas atnosphere, but it
Yis contradictory to a common sense for those skilled in the art to nake the
hei ght hi gher than the solder nolt surface, so that conventionally it is
not performed at all. Since it is necessary to performa soldering under a
state that the lead is inserted into the both-side nounted przrg?épﬂ Q%Qt
board after it has been nmade short, sta%ility of the electronrc -device
beconmes deteriorated, so that there is a risk of deteriorating a quality of

the sol deaigahogéaifntﬁg%sﬁes 28Rk ephn 0l cd bisn | PYREAL Offe AN 2016 GUBLT C

sol dering nmechani sm capable of 1nproving a working efficiency with
stabilizi (mpepsfvEgong quality. O her objects of this invention wll
becone clear as the description proceeds. On describing the gist of this

I nvention, it igmpddes Hixso conieentionbl mutmatis Grddering deri ng
mechanismfor jetting a solder jet flowto a printed-circuit board to carry
out a scﬂ%ﬁ#h#ﬁ#%ﬁrt%esﬁiﬁﬁFeH@iFrEHFFaEBa}ﬂ.r%&%%&d?ﬁgat%°%d?¥r%?taspect

ut a sol . A ) A . . 2 y
For ' ot or HAFR HERentEEeRaEr OB, oeo B PR e RA oS TN TRRrELtB PSEE L ng ¢ e
sol der jef,4! oy HpbsinkhaBz2185t Srdcesdlodd editd A iplder within the

solder tank in an 1 nert gas atnosphere. It Is possible to understand that
an aut oneih ot Ier é60dappagaindehbal siet thagsalaetdes fRéwf Edvmt sbeve

printed-circuit board having at |east one lead to carry out a soldering of
t he pri ntege chelitsbofade by2a3gikRe286@ber. Therefore, it is
necessary to previously cut the leacl of the electronic device
to a short length in order that the lead is not brought into
contact with the jetting nozzle, in each of the first and the
sacond conventional automatic soldering mechanisms. As a
result, a manual working for previously cutting the lead
occurs and a lot of man-hour becomes necessary.

It is theoretically possible to jet the solder jet
flow discharged from the jetting noizle above the melt
surface, but it follows that the solder jet flow is oxidized
on the surface thereof before reach:ng the both-side mounted
printed-circuit board, so that it is impossible to perxrform a
good soldering onto tﬁe both~-side mounted printed-circuit |
board. Accordingly, it is conventicnally designed so as to
swall up the solder melt surface.

Oxidation of the solder surface can be prevented by
extremely lowering an oxygen concentration in an inert gas
atmosphere. When the oxygen concentration is made lower than
1000 ppm by the inert gas as descriped in Japanese Patent
Publication Tokkai Hei 8-64948(64943/1996), a solder ball
inevitably occurs. Since it is generally necessary to deal

with the solder ball, 1t is perform2d to 1lift up the height



According to a second aspect of this invention, the automatic sol dering
sapparatus conprises (A a board carrier mechanismfox carrying the
printed-circuit board to a carrier, (8) a flux applying nmechanism for
applying a flux to a back surface of the printed-circuit board on the
carrier to process the printed-circuit board into a fl ux boara, (Eb
prelimnary heating nechanismfor prelBminarily heating the f ua acilcﬂﬂl}ﬁo
a heated board, (D) an automatic sol dering nechani sm conprising a sol der

tank for_starin nol t | der. _and s 2Lt nsapsi £0
jetting ?ie%%l g‘éidfﬁtjgpo?vgﬁ?’gﬁrelr Qﬂﬁagkggﬁre{ygg s%r a%seﬂ% gt he rmjl'%e%\ssol der
Wi thin t@&né?%&fét& KebNadBohfBht s@f8e2EBRSPREEE, skiBled aik OBRE | &xt

sol dering nmechanismCarrying out the soldering to the heated board to
process tfemhrat €Hebpaighitnhaghesolttianedhboaolidet Bre it cowtfage needani sm f or
cooling the solderd board into cool ed board, and (F) an automatic cutter
mechani sthatxcenventjonhdlivedd 45 niod posfesnpdart 2bla predet erni ned

Length. Brief Description off the Drarw ngs cI%zcg 1 shows a sec%ionaal Vi ew
of a first conIMFRInaF L3t BREEFEALY HRrP S EYY Dok a

sectional . view,pf a,sec vent I L,C dgf 1 Q9mBBR ism Fig.
3 shows 3t§§ﬁeﬁ§f|tcFgge\%gggfg%egglrsie%%%g gﬂggﬁgéiﬂé%rgéggs accg%g! ng to an
enbodi megh; Rt elibis rilY@Nboakd Bifterd itheWs BethiRadbeshbot, deeabibitg the
sol dering process illustrated in Fig. 3; 2 3 AP R 2002 Fig. 5A shows a
vi ew f or ofl kHet eabckgonitt detricie Memomesgdeteplideatad; Sogths88 thewse a view

for illustrating a state of performng a_sol dering; Fig. 5C shows a view
for illuseratchgkaoft dedest opatiisg m%llaééltﬂepfn&ge soldering.
Summary of the Invention:

It is therefore an object of this invention an
automatic soldering mechanism capable of improving a woxking
efficiency with stabilizing a soldering quality.

! Other objects of this invention will become clear as
the description proceeds.

On describing the gist of this invention, it is
possible to understand that an automatic soldering mechanism
for jetting a solder jet flow to a printed-circuit board to
carry out a soldering of the printed-circuit board.

According to.a first aspect of this invention, the
automatic soldering mechanism comprises a solder tank for
storing a molten solder and solder jetting nozzle means for
jetting the solder jet flow higher than a melt suxrface of the
molten solder within the solder tank in an inert gas
atmosphere.

It is possible to understand that an automatic
soldaring apparatus for jetting a solder jet flow to a
printed-circuit board having at least one lead to carry out a

soldering of the pranted-circuit board.



Fig.* 6 shows a side viewwith a partial section of an automatic sol dering
smechani sm according to an enbodi nent of this invention; Fig. 7A shows a
front view of a solder jetting nozzle used in automatic sol deri ng nmechani sm
illustrated in Fig. 6: Fig. 7B shows a side view of the soldergiettin

h

nozzle illustrated in Fig. 7A; Fig. 8A shows a plan view of 52 ﬁéPRiEBUZ
menber illustrated in Fig. 3; Fig. 8B shoos side view of the shielding
menber illustrated in Fig. 8A; Fig. 8C shows a front view of the shielding
menber illustrated in Fig. BA, Fig. 9 is a blqgk dj agram of , an ayt omatic
sol deri ng appar RERCEIERY dFRgR t BLEANEBBRRRE R

o1 i BVRERR ortPSi g. 10
h i d i it tial ti f t i deri
Techant sTPACEBE it o “PUCRRPe PEERE AT e OB SPREs CvanbPeRs FPEE29% shovs

a plan vi &‘%ﬂénﬁ%éefurcélalrwg R TRidteah buatsebden ta8nk bhkdsbpat ed
1 g.

in Frg. 1 shows a Schématic view for describing a sol dering
process aggprgi flukOappoiiey eeepdnisg fok tbbiyingeat Ebux tobaZb3ckRPR 2002

Fig. 13 shows a side view for describing the soldering process illustrated
in Fig. l8urfage 8§ thewprantede oiinowili bleagxdpant the. casriesntef h

process the printed~circuit board into a flux board, (C) a
praliminary heating mechanism for preliminarily heating the
flux board into a heated board, (D) an automatic soldering
mechanism comprising a solder tank for storing a molten
solder and solder jetting nozzle means for jetting the solder
jet flow higher than a melt surface of the molten solder
within the solder tank in an inert gas atmosphera, the
automatic soldering mechanism carrying ocut the soldering to
the heated board to process the heated board into a soldered
board, (E) a cooling mechanism for cooling the soldered board
into cooled board, and (F) an automatic cutter mechanism for
cutting the lead of the cooled board to a predetermined
length.

Brief Description of the Drawings:

Fig. 1 shoﬁs a sectional view of a first conven£ional
automatic soldering mechanisnm;

Fig. 2 shows a sectional view of a second
convaentional automatic soldering mechanism.

| Fig. 3 shows a schematic view for describing a

soldering process according to an embodiment of this
invention;

Fig. 4 shows a side view for describing the soldering

process illustrated in Fig. 3;



shows an automatic sol dering nmechani smaccording to still another

~enbodi nent of this invention; Fig. 15 shows a plan view of the automatic
sol dering nohanismillustrated in Fig. 14; Fig. 16A shows a plan view of
the shielding nenber illustrated in Fig. 12; Fig. 16B shows a side view of

the shielding menber illustrated in Fig. 12; and Fig. 16C sho a
view of the shielding nenber illustratéd in Fig. 12. Referri n\gﬂs;?oAE%rQUloz a

first conventional. automatic soldering nmechanismw || be described at

o i o der foc BACKHAA & 0 Ands! a0duag,akbly 3 bRyeat en. The

Il lustrated aut 0 mechani sm conpri ses a solder tank 61 having

a mai n bagy 82 N Migherfdgpw dip tank 64 is located. A jet flow tank 65
havi ng agjiefr ?Pg\jvaport 661isé)di sposed in the flow dip tank 69. A sol der

melt 63 is jettpdgl.r 6B sheowseta Miew Foxt iGdustratdeg tosseltderfa | ead 12 of
an electronic device 11 and a front surface-nounted device 13 on the
bot h- si dpemfiommdohaprd RekHeriagit t board 1. Referring to Fig. 2, description

wi Il be nmade as_regards a second conventi.qnal . automatic, sql deri ng
mechani sm The FRBusPCatBPY o tdE™ *‘f% &g‘aiur?&rﬁe%éﬁgmasrsntg%r?p%flses a jet

col der ma i o TRt CoTr (om 2 biowing 7 23 APR 2002 nozzl e
71, in order torpggl d¢f shdwipt LAY Akwlhadh enipartial section of an
automatic soldering mechanism according to an embodiment of
this invention;

Fig. 7A shows a front view of a solder jetting nozzle
used in automatic soldering mechanism illustrated in Fig. 6;

Fig. 7B shows a side view of the solder jetting nozzle
illustrated in Fig. 7Aa;

Fig. 8A shows a plan view of a shielding membex
illustrated in Fig. 3; ,

Fig. BB shows side view of the shielding member
illustrated in Fig. 8A;

Fig. 8C shows a front view of the shielding member
illustrated in Fig. BA;

Fig. 9 i§ a block diagram of an automatic soldering
apparatus according to an embodiment of this invention;

Fig. 10 shows a side view with a partial section of an
automatic soldering mechanism according to another embodiment
of this invention; |

Fig. 11 shows a plan view of a vertically moving
mechanism for a solder tank illustrated in Fig. 10.

Fig. 12 shows a schematic view for describing a
soldering process according to another embodiment of this

invention;



device 11 and a front surface-nounted device 13 on the both side nounted
sprinted-circuit board 1. As described above, it is difficult to inprove a
wor ki ng efficiency with stabilizing a soldering quality in each of the
first and the second automati c sol dering nechanisnms Referring to Fig. 3
together with Fig. 9, a solder 2 is jetted high froma sol der 'e?@jRgzooz
nozzle 3 in an inert gas atnosphere 4 ién the illustrated aut t
sol dering nechanism in order to carry out a soldering to a lead 12 of an
el ectroni c device 11 and a surface-nmounted deyise 13, on qébacégiurface of a
SHRF

bot h- si de nountBHT pridt 8RO¥Er BuFLIBRHEY 11 0hi TRASTE-PT2% P9

direction_of an atctow, A ,N {r.0g he used, for exanple, as an inert
gas. |nagﬁﬂ8ﬁ9§sliﬁas§5ﬁ&§ﬁ-%ﬁ gqu?ﬁgd high fromthe solder jetting nozzle

3 in the inert gas atypspiens 4 oide il agcrfa ifi-seld¥ackich B n
oxi di zed However, the solder ball inevitably occurs when the oxygen

concent rghbRs kA Hodemhddey sdlaerlitly merhlanishmeaicrertingstoastdadcri bed in
Japanese Patent Publication Tokkai liei 8-64948. In the exanple being

i || ust r abedtheheesbbdimebnd lofi $hjendmyeadilopia rebound of the sol der 2 when
the solder jet flow curtain due to the jet flow of the solder 2 drops on a
melt surface 6 B9t hdSnehe¥s 3oPdaR. VHRE oF| HRe FUFPIRLICHFRIYRTABI -

shieldin nber 5 _.havi rforated. plate. In addition, the inert gas
atnDspheﬁ@ggapés?efggﬁ@EgFﬁﬁgffﬁbF%éhc&%ﬂration of the oxygen is 50 ppm or
less and the nopfgn $ghdghols 86b1bA ¢4aw S thEUshDELADAG mémbéANSterring
speed of the bot%gis?ge nnanted b 8 2 3 ZPR 2002 painted-%ircuit board 1 is
set to, §QnuexaeRkd it Fig.miein order that the solder 2 is brought into
contact with the lead 12 and the surface-nounted device 13 during 3 to 5
seconds. The soFilg:i h§Bj ehbwagansidecviersofr thagaiebdpngjrerbes t he

bot h-si de_nounted printed-circuit anrd 1 side fromthe nelt surface 6 of
the nol t #klegtFateshdn Fy¥hcddh@I%t flow of the Solder 2 jetted fromthe

sol der jetting BgégLSG§ BRWEC ol F¥0RtCLLiEH B! Brd! 9R:i GR4DLE Inembex

printed-circuit
illustrated in Fig. 12.

Referring to Fig. 1, a first conventional automatic
soldering mechanism will be described at first in order to
facilitate an understanding of this invention. The
illustrated automatic soldering mechanism comprises a solder
tank 61 having a main body 62 in which a flow dip tank 64 is
located. A jet flow tank 65 having a jet flow porf 66 is
disposed in the flow dip tank 64. A solder melt 63 is jetted
from the jet flow port 66 in order to solder a lead 12 of an
electronic device 11 and a front surface-mounted device 13 on
the both-side mounted printed-circuit board 1.

Referring to Fig. 2, description will be made as
regards a second conventional automatic soldering mechanism.
The illustrated automatic soldering mechanism comprises a jet
flow solder tank 71 in which a pump 74 i1s located. The pump

74 sunk a solder melt 75 which is discharged from a blowing



The soldering jetting nozzle 3 may be set to be substantially the sane
~height as the solder nelt surface. In this case, an enclosure is provided
around the nozzle so that the oxide |ayer on the solder nelt surface does
not intermngle with the solder jet flow Referring to Fig. 5A to 5C the
solder 2 is jetted high in the inert gas atnosphere 4 fromthzgol?ﬁfa
jetting nozzle 3 projecting to the botth-si de nounted printed-& CAi &&021
1 side fromthe nelt surface 6 of the nolten solder in such a manner that a

top portion of _the jet flow_of the sol der reaches_a r.face of the
bot h-si’a‘ézﬁbﬁn?id bjf‘i ﬁf:@l&‘f':citr"’ctl"’l‘:’{ldlrﬁa&al;‘d(i a%n&%r o% S%Pateg'%t légt% a1 engt h

(i ncluding; a.,! eng t ddee 2 e 18l eel kRl Hode ce 11
pr oj ect?ﬁgl?‘?orﬁnﬂt h;eldbgcgisoﬁgf )asc‘:lgffof t#g%g%teﬁl- S?Ej’é%%ount ed gﬂ nted-circuit
board | gidbahotufited Peiniticdr cifrchtia tiomaliarnge port of the sol der jetting
nozzle 3 is nmade | ower than the | owest end portion of the lead 12. Under

t he circunst arkesgestribegdasbeuei, nituth diffihavitt hat impsovack surface of
t he bot h-side nounted printed circuit board 1 is brqught intg caontact with

the sol HerkengapfERsiencye Widh StHRL1E230% Re SPASH B der 2 is
2 3 AP R 2002 _greater, than t | engt h _of I f 1 el ectronic
dvi ce 1%3¢ h8Fe%§ﬁ iJt”‘t‘fé‘% (?5’5{1%3‘&\ r?&ndbraté‘llr}g’hﬁa%?%t (]?%cl(;&r?tra%% with the sol der

jetting BR%ZhE st | nasmuch as the soldering is carried out with respect to
the both- e nounted printed-circuit board 1 while being transferred in
the inert gas péfasphagetd, rilhe Iurbaeenet whehsBlider 42 hesbadeki gh from
the solder jetting nozzle 3 is not oxidized, so that it is possible to
performia getdedohdgh fyom teh sadsimrtiattiniee neglesil i mpudnest gas
printed-circujt board 1. In the solderin rocess, the sol dering_aqperation
of the B&MRSBR&ESFuittedHS i-"'r?t]é{ﬁ'aa?'iﬁﬁ taq’dg‘ﬁaglf @é’h‘%&f"&%ﬂe&? SBy one
step w thout .preyi ousl i ng. qi oy | YTRF sible to

subj ect Ty ofgggn\&gutcgnﬁor%%?esréq'%%lrelsldg%n%Iaetllter%ft e soldering. As a
resul t, o5 thead o Wdvite AErHd A sareha-Anwld iddwite 1Bersal dering can
be carried out while the lead 12 is attached. In addition, the soldering
can be bakcki etirficd ndtra dstlatd Bis tratun wdd (grelndesttgiorowi Wdadaosd Al .

Therefore, it is possible to intend a stabilization of Sol deri ng gual ity.
Ref erri wgich Hisg tmanafenkidivh 2 AFFeRtiom hdwBride A4 | YaEraoed

automati c _sol derin chani.smf£onprj se jetting nozzle 3, notors
7a and THY %gngs?ég’an?gf%be,x?%lf%i nggé QE}éa%'dE% %ﬂd’er tank 10. The sol der
jetting nozzl erdaGallh @S thd isdlad0zzhe Jbttad afighn@zake thé, nozzle
fixing screws 33 for fixing the right nozzle 31 and the left nozzle 32, a
nozzl e piqisled Jestvtiirgy hod=esleée N3 uppethanthdoheyaEinesphaereackz| thdase 35,
nozzl e pipe fixg:%q brackets 36 _for fixing, the nozzl e pipe 34, %;31 ozzl e

pi pe fi @YRfass e apkden 2| S ok WEFLZeR 1 A HGFEVET 1t e Thase 35

to be ni d. =0 .2 APR_ 2002 hg nozzl i 1l cket on
both si (?D@gl &pesvdp%%l?zﬂ n%?cﬁsi@%%s%%l%wgerge %%(%ﬁé&%%nr?op i%\dga angl e
| 7 when { {6 N0F7E 96 PSbh XbPIehE 28KeES | Sad i gesbbibd@ans Ppdhesgozzl e
pi pe fi xliér}ge screws 37. eﬁ,é] ad%i tion, the gr?,?séht nozzle 31 and thepl eft nozzle
32 are fpaseshd uUbkicoEzde PokkeaddHby Bhe4908z| &rf ithengxsarpdiss Ke3ngAn

el ongate hole 38 is provided in each of the right nozzle 31 and the left
nozzl e 3RA1ugtraited: | Hae aSeisieAgPpddi L oFeRSrHSThPY e eleriad cohotRe3s, it
is possible to ve the right .nozzl and the. left npzzle 32 in

di rect i GIRIHT ﬁ%%n8t%ﬁdgé'd?€sﬁ‘égt ?%8Vy?u @a+%a‘§i‘|1?y9 n%%? s?%{f’)dﬂf?‘ém t he
above desgrinfi L}l bS i gleat apgeslbe etk Pfe dhpeedhon of the
sol der Zéfn%egglé %%réj %???%ggho?zﬂgig.gﬁt I's possible to change a

di amet erggiadhe dise s 00 PA1 D1 14 heh sl died Hretd | drgialavizige mamber ti S
case, it is possible to make a curtain thickness of the solder jet flow
curtai n hareing & hpepforhked pllathe sbhdeddPtien sethe ginexlesiged curtain

t hi ckness on making the dianeter of the discharge port of the sol der

jetting dE29PRIBTE4yAP| §BfFe SUFRe FhRfke thPaRRPERREF2EREN dPE cRBR g8¥BBRE of
the solder jetting nozzle 3 is de o_small,  _the solder j C ainis
not fornﬁﬂ.g B RE YPERefBr 5ggtﬁgagﬁgcﬁ8h88rp6?ts8L gﬂebgéﬁﬁgifjetting
nozzl e 3piStHBERCERD Lakg8nsklReritlyiebekatl of! eWei BobRl siabt fdubeea desired
hei ght. Wien the fans 8a and 8b are rotated by the notors 7a and 7b the
solder 2 is taken into the piping 9 fromthe solder tank 10 by the fans 8a
and 8b and is jtted fromthe solder jetting nozzle 3. Although an

unnecessary material such as an oxide floats on the nelt surface 6 of the
nol ten sol der, the unnecessary nmaterial is not taken into the piping 11



~

9 by the operation nentioned above. 2 3 AP R 2002 I nasnush as the height H
of the jet flow of the solder 2 is dependent upon a rotating speed of the
notors 7a and 7b, the height H of the jet flow of the solder 2 can be

adj usted by adjusting an inverter (not shown) which controls the notors 7a
and 7b. Inasnuch as the invertz can control a rotational cycle of the
nmotors 7a and 7b to a degree of about O_to 60 Hz, the height Q fAPR 2[}{]2
flow of the solder 2 can be optionally 8et within a range of a hei ght
corresponding to the rotational cycle. Referring to Figs. 8Ato 8C, the

shi el di ngprEbed-8it6ut 8NBbagas 1pekl aeat €d plratesaxbapla, 5d. 7ThAgmpgr far at ed
pl ates 5a and 5b axe bent in an opposite direction to each other. The

per f or at ezirgnat Bsatcthadsdddare2bést broughd sake dionéatitoritBhéhbehdang
angle is set sp as to shield the solder ball generated by a rebound of the
jet flowtriRgnthe sHET2GRaBPUWtEL He¥iGh pdi ALrinFe3skPePdPREORERbEr 5 is
nmounted to the | der Jetting nozzle 3 or the,solder tank.10 by a,
supporting nenbzﬁr%e( nso?iCS%W? %%ééagn?on%ﬁz%%s?t%%naeﬁr?fé%?dtg% %‘?%:be‘%i nt of
the jet f riaeh- h I ted - kRg Wt hog ;

shi el di ngé%n}%%rﬁgt?sggfléoﬁgggltgg 5%1? ggghigglb%hlfl Eebggl%ge?' Eéﬁ% ggﬁgr ated by
the reboutlte atelbesjiefatbo@ efir thien mafl tehe ssokder aRdatot Facdr Qﬁep?bﬁt :
Referring to Fig. 9, description will. proceed to an autonmatic sol dering
appar at usElewi o the abdderndnirtted furcmnmihiecsedlder jagtinghanzeke Ihe
illustrated automatic _sol dering_apparatus conprises a board_ nounting
mechani sn¥21t8®r trapgfpreed §°%PU§1§BpP?PﬁﬁeﬁeBﬁ&ﬁF§ﬁf22Fc§h§tP@ﬁ§d23a to

23d, a prglimn beat . ng, nechani sm 24, an aut onatic 12 AP, 002
o der i oM CHERiErro8. SaREERE R -len %, B8 S4F 4 BenerBeFanFarLiy
mechani SMKd Sakd hbIghEeaBaRha M@ dedNBed bRSFRCEAS HYPRLYE negag%p*@@' sm
29. The board nounting nmechanism 21 is a nmechanism for nounting the

bot h- - si denebosted psi predidedcairbulndattiel nbazdecaor that( the skads) which
is for transferring the both-side nounted printed-circuit board 7.. The
flux appl RV n%EhgthﬁPilQerm&l#e@h‘&'ﬁ@m feesapplyin§eamingiet withe back
surface o éheogﬁt h- si geﬁgount ed printed-circuit board 1 on the carrier.
The preli na?y 24t PR &fani sm 29 is a nechanism for prelimnarily
heating the bot st nggd i nEgdegi ESUI o) vi g ack
surface to which the #3?(] ig gip)%l'igﬁ. tél’hféééu%%%aﬁgd%%r%eﬁ]%é%%‘%ani sm 25
i s a necHabglsnmifiotheainpiciggast atthesphleder ingropethti ebldethjeetpagt to the
bot h-ai de mounted printed-circuit board 1 which is prelimnarily heated by
the prel %P3z} BeRrpigckingatiosth®qbothesidsl mayntedhpribtedscizcnit

nmechani sm f or .cool i he bot h- si mounted printed-circuit board 1 after

t he sol der????lﬁdoge?éago%rf’? r g‘%olff"r%?cteh S%t gﬁﬁt f“BiézﬁPdéP?'F}grrréBhani sm
25. The | fafHblke a loinb% 11 Sa ni cutst | and

al i gni ngaét}"hgmli%ad 12B%i %ﬁ% ?:he so%&é??n&%%%a?%?nk?%wt %% lél—'t‘:}tgorrati o

sol deri ngsakddansredbhke a paeleistinfaced ofetpehbothe sadbomBtineéegut t er
mechani sm 27 cuts and aligns the lead 12 so that the Ilength of the lead 12
becones apviptadheighuiss bogeds dr tadermaustated #hipte al3engtth burring

mechani sm 2B | s .@a nmechani sm for renoving burr .in each part of the
bot h- si d'e(?'rﬁﬁll‘ﬂ“gﬂnﬁr Pn Qﬁ‘gg}‘r&‘ﬁ E’eod%\'td f.% fjh!‘@ Rac é&s°§3§hﬁo 23d are
opened angyglesed; : r el .86 ferr r he | ux pbing
nechani sm &% fo'nt glwggpre%l (rErLlin rr%jhéecgcﬁ r?g%rﬁr:é%hg%gs%a% .g"l“ﬁgagﬁuf’%e? £23a
13 2 3 APBofR0Zide mounted printed-circuit board 1. That is, a
position of the discharge port of the solder jetting nozzle 3
is made lower than the lowest end portion of the lead 12.
Under the circumstances, it is passed in such a manner
that the back surface of the both-side mounted printed-

circuit board 1 is brought into contact with the solder 2.

At that time, a height H of the jet flow of the solder 2 is



to 23d are opened and cl osed when the carrier is transferred fromthe
~prelimnary heating nechanism 24 into the automatic sol deri ng nechani sm 25.
Simlarly, the shutters 23a to 23d are opened and cl osed when the carrier
is transferred fromthe automati c sol dering nechanisminto the cooling
mechani sm 26. In this event, the inert gas supplying nechani sm 29 al ways
supplies the inert gas to the prelimnary heating nechanis ,
automati ¢ sol deri ng mechani sm 25, and tRBe cool i ng nechani SEZ%AP'RE 2002
respectively. The oxygen concentration in the automatic sol dering mechani sm
25 is maintai,ned ji.n a Jow concepntration. .l nagsmyche.a he. Lner e
at nospheFF PRI 1 HhaRd tﬁ?ﬂggﬂe°%r PR rgyﬂzeg |§B&n§% gﬁféf#§4 and the
cool i ng '%JB‘F&E 26 b5 Of b1 £381 15 had Ade whidoe s to 23d axe
opened and closed, "t t?é{boi%éelﬁe’co%%ent ration wthin the éaut omati c sol dering
mechani sracibtLe wetgaghéys8BiBkaeeding hbezllewdcormmeamdmath oms tinet he
above-nenti oned automati c sol dering apparatus, the carrier successively
ci r cul at esoldieringr iis noantiaed ocethaitbnraspecketpl theabpthr-agdeechani sm 22,
the prelimnary heating nmechanism 29, the autonatic sol dering nechani sm 25,
the cool FRENERGaprinted-cineuatt beardc lcibieP ReLRIntEAPSTErzRd the
burring chani sm 28. The carrier i,s returned to the, boar nt,i ng
nechani s HPeEF #RE BE‘P‘PFR eﬁ&cﬁani Zﬂ'él.rg?ﬁgrg oFg,e Fgllgg%pgssi ble to
make. eachy Ofyddon BaNARLATRRAP UL ARG SARMADRLEOTRAS! £aFtibkNBiIdiGed [ 1S
possi bl e 1o nmake the automatic sol deri'ng apparatus be conpact when each of
t he mechagdb SHkatSigr LaNgedssinth thaperforaata gebdcsbldeating eddh of the
mechani sns. 14 2 3 AP R2002 ' Referring to Figs. LO and 11, description
wi | | pr oceespeotatoathenbbitb-sdidee mowg tesk Painsedacd sctiiig begrshdi-her
enbodi ment op this invention. The illustrated auil%mati c sol degkgﬂ n chani sm
d

conprises a sol d&* 2@t PAYRB328cPEOCRFPor ERTaSAhAeHHRIt GRETS b, a

pi pi ng 9, spl der tank L 11, i.\e r d ; rrier
Fr nater r FAG BRERnesals iy thet B e b s bRl 1, 8 B bt T2
to 46d, acdtiNg 88@r stbp Fithdit FheBhaA Y Gidrikidly MOXEBBRHIABLY, 4¢ The
carrier 41 cartries or nbunts the both-aide nounted printed-circuit board 1
to circulaéeomeshprsadibiet dmatsubissitdert iy @mp andomsbilt ciw tdwnp ra e
simlar nmechanisnms illustrated in Fig. 9 except for the automatic sol dering
mechani snFPRPYStiage Fhen soigering 'Thgsdrai FGSHEFN thgoleafd¥EEiRAd t he

carrier t§§g§g%§_5b2%hagﬁh%iep§mﬁa Méﬁ,‘@reﬁ%r gggggrgéglg%m fldes of the

carrier 41so as he carrier therebet ween. of the drive

ot or s 42axgkded2RutotMia%e i Gaddd er2 tiansiteidrdi) chai agdddocandehsb in a
direction opposite to each other, in c order to transfer the carrier 41 in
t he transteddemngnd roest iben damrient  oTheunier st tatenoSdier tank
10. The base feet 45a to 95d support the base 44. The gears 96a to 46d are
meshed wi ERSEERYSATGRe oF ¢ hdNSREE FEat 14545t BORSAP L EpTdence® 452
‘to 45d vertical-l.y, mve by.rotati f .gears 46a to 46d. The driving
gear 47 i ssttg%p lllezc?%%h %/.f rso?]gc%él%ir«]&ﬁ <Pc%gr%(af%?'rom the vertical novenent notor
49. When the dri w@raedi iy’ dPERIES 6 il MdifElbn0rcOtrign .ar 1AWakq the
driving gear 47 drives the chain 48 to rotate the gears 46a to 46d. The
gears 46a the 4adustansied daleomztaci sobdefmg anecHEnia® @fpR2Dd@stad t he
base feed 45a to 45d through the screw portion. As a result, the base feed

45a to 45&isan IR ARG ROFHES hAseMAROTF 1 73 ARRBSE 1 EARY B 2T Bhe 2

t ti ol deri hani i t] t f the | d,12.
Ref err1 ng Rpiaysd " h aideh EERRALF*, e 48 fant Tebe e pge5t8 57
afranged'éb§é£§%§§r£dggghétﬂaégbsr§1§Oaa§e£e A8££1835 0L B8L1e TREKSAKTEN

jetting nozz a an
screws 33 for fixing the right nozzle 31 and the left nozzle

32, a nozzle pipe 34 having holes in upper and lowar portions
a nozzle base 35, nozzle pipe fixing brackets 36 for fixing
the nozzle pipe 34, and nozzle pipe fixing screws 37. The

nozzle pipe 34 is arranged on the nozzle base 35 to be nipped



jet the solders 2a and 2b, respectively. The jet flows of the soldrs 2a and
»2b are conbined a predeterm ned or desired height. The both-side nounted
printed-circuit board 1 is transferred in a direction of an arrow A Wen

t he bot h-side nmounted printed-circuit board 1 passes over the conbined
point of the jet flows of the solders 2a and 2b, the sol deri [ rri.ed
out to the lead i2 of the electronic dagice 11 and the surfaggarierﬁl&d[ﬁ
device 13 on the back surface. Each of the solder jetting nozzles 3a and 3b

is simlar is structure to the solder jetting nozzle 3 illustrated in Fig.
7. 1t isbyodfimozplenire Eirgheraskete T21o% IkRkb o$ideR £9Fders 2a and

2b to be a desired height. FEurthernore, it Aass sibl et curtain
t hi cknes $HPXHED1 ddr™ =& Fﬁ-"aﬁ%&ﬁ {4 ﬁ%ﬁ-&‘%’g%ﬁ} & & r@a:l Iy ; hﬁh{il'neess.

| nasmich pag, e Sl 4885228 Fie 28 RIfg) BE1 86 b4 U6 | 55 t £b8%Y Ba&ns

at nosphere 4 fromthe szol der Jjetting %ozzl es 3a and =vf%b, respe%ti vely, the
surfaces oFf tre et £bs Spse afilk Mg aseravs TXi ditnechddiiteiont hettox yrjeght
concentration is made lower than 1.00 ppm by the inert ggé, t he_sol der

bal | . 53neazlexclk .and thsclebfbdnadale, 32 ereofiked ba nezzie PépPeed

high fromthe solder jetting nozzles 3a apd 3b. I nasnmuch . as the jet flow
curtai n ot tie e Re22Le SHEing ?grﬁgﬂesgt ed"rbﬁlm‘ga?%@%‘ezg%ﬁ *he area

in which_the solder ball. 53 ] en t 0, r I ' vent ed
fromatt §¢5ﬁvdg£?‘g Jflhee%%l? h‘?gi *a@e gﬁ’ue{‘g %%lziﬁ%g:adf c%‘guf'ggb%%?g &EZP%S

addi tion,33 hegzpl | FBY A PoLitls Il BY dihip i drddgatet flow
curtain ofithg%scﬁgréﬁflg gargi d 2b.§lfﬁ% ] ulrrpegﬁ}sol derébal | 53 rir%-lshi el ded by
t'he shi elibing I@pbet L3 paysiglé heo proter ihedr phlat enoByléhBlsanhdl dhag
menber 51, it is possible to prevent the nolten solder fromattaching to
one of tHefbinkzrzlet32ninndizeetionsanl 3proNeB @ng €hereshertivelie

sol der jetting pozzles_3a and _3h for the jet flow curtain, of .the

cor r esporitht r?@ea,‘gkﬁyd\é‘?‘geﬁﬁtﬁﬂ‘a 5‘?mTEEes%?ﬁlé? ?%?c?+8§f'8?’tﬁ 58I der
jetting a.ls egd. LU rg|. t PR un},ed

pri nt edcirb?%%iiJfﬁlboatr"éscﬁg‘gggsg%%eié%:ﬁgggoﬁﬁ?%\%‘é%)%ié\? g?étﬁéi]ﬁgfn?l g%/\l/s of
the sol defise 280 288r 2hettfgSAbagLe] 8t iNY IWZIIRRBIR sl catge aontrol | ed
so as to repeatedly jet and stop the solders 2a and 2b at every tinme the
bot h- si deljmneted- ofr thet dbgahdrgei portantf theetioldereiotbjnghaogziei a8r 41,

By the way, the inert gas may be taken bel ow the rrelt_su%ac 6 of the
mol ten sotReFRbs ERBCK ohkr 28 PRESEPLRs 81 2RKR BoFUEF2LD ™ HAFRBEE8n 9%t oppi ng

only one t der., LN e a.an b- hg gt N g gas
floats uﬁggﬁdgﬁ%ég&sS&thiéglggggégblagé ﬁqu8§c3?¥hﬁﬁg&sﬁfe| ?nsb%g%%ér 51
serves t oz shéebdtt be sokdghrbal bubBaikhensekdessj eht nagingzehes 3a and 3b
are arranged so as to project fromthe nelt surface 6 of the nolten sol der.
Al t er nat i dehypeteheosoltber dischemgenperite9£3hando3denr gektinggodzgdeas t o
becone the sane surface as the nelt surface 6 of the nolten sol der,

) ] I n
addi t i on,PPhE2EsRREE | efhemgthe Akanpter 9fothe Fecharge posh afethfr anged
so as to he jet flaow t Qe .sol der f he .hat h-si ted
pri nt _ed-p??%‘g!e% H8 (r%&nf Pg%é' elrar ad fx%greefgg? %@?é?m r?ggt goé‘d%g: rS%E:nand 13,
descriptigarphlih g HRde Faboldd.a WREACEhETIPEREESS S£CEOhdi AdstRagget her
enbodi ment of the invention. The solders 2a and 2b jetted fromthe sol der
jetting npaztesf3zhandocldear getdinigneczxilead st eadedtabe Laagiet,i ditebet ween
t he sol der ietting nozzl es 3a and 3b. The sol ders 2a_and_ 2b drop down to

the drop peiAersIess flioy d8 modudrided tof & Resisrteheddbder. The sol ders

2a and 2b are rehound frromthe nel.t _surface f ,the [ten,solder. As a
result, the sold eBafg‘}qGS'?:aﬂﬁyBBeaﬂgngga%ar?ﬁ%g Y aSPEhBOE8FPi 8/ above

the sol deg,Rahl, 534 £ B the drfts nfleOWneU bk 3l Bgy @f s@lgers 2a
and 2b je'tgl?ed %Dr'o:n%‘iﬂeezlg(#l\égthe sol der jeltnt iong no?z é%%a an b, the sol der
bal | 53 deesdeat tasfend aowhd Fanetodd -0 G tanidnd sofjdthad dxstat xida and
2b. Accordingly, it is possible to intend an inprovenent of working

ef fi ci encpoddelr sketitidrio atazamlef3 soRdshicnghganl npecessprypsadesialt o
prevent the solder ball, 53 from attachi ng tq the both-side nounted

pri nt ed- cPREH EHAR PXL RGN TH P otq'ﬁ %?ltifud:ﬁ&%,s FE DI VNSER | |

proceed t tq@;ig ? hﬁ_g NS AGEA di td r
enbodi mant%oo?hetqﬁ’i s i nven eloclf)‘%'.% e | {%E rat edq‘aut orfég%r%q'ﬁ%e%l ngf?{rgicxﬂgni sm
conprises solder jetting nozzles 3a and 3b, notors 7a to 7d (notors 7c and
7d are not illustrated) , fans 8a to 8d (fans 8c and 8d are not

illustrated), a piping 9, a solder tank 10, a carrier 41, drive notors 42a
and 42b carrier transferring chains 13a and



ie 223 AP R 2002 43b, an inverter 54, a restricting plate 55, and carrier
«transferring chain hooks 56a and 56b. The carrier 41 carries the both-side
nounted printed circuit board 1 to circulates within the automatic

sol dering apparatus. The drive notors 42a and 42b and the carrier
transferring chains 43a and 43b are arranged on both sides of the carrier
41 so as to hold the carrier 41 ther®tbetween. The drive notors 42a and 42b
rotate the carrier transferring chains 43a cad 43b in a dir2qg iARREHASi t e
to each ot he (direc%Lons of .arro Pi and G to transfer the carries 41 in
o i r et PYNTBE SRCEATSRPATEY CEeEh APON

er ‘transferring chain hooks 56a and
56b. Wen th aLe afredeb h 7 sol ders
2a and 2b argIégﬁgﬁgﬁn%g ?ﬂg %?5?%8 g gfo%?%hzegg%ggf %ﬁﬁ%gidg%y&ﬁﬁe f ans
8a to 8djsThepsakdars uparard rdtaafiag eidead bEorhehmogokderaj antli Np,nozzl es
3a and 3b, respectively. Although an unnecessary material such as an oxide
may fl tht beight HBelf $hefl Jet Elow tafe thel seddesl decant he adiuséedary
material is not taken into the piping. 9 by the above-nentioned operation.

The hePyhediypting @8 imvartes @ad Shoydy s vBichngopsrere #Bendent upon a
tati | d of t 7a t ! i he hi ght f
he | eBOEPEIE T8 Pk 1By aePe=3uchnad,5he, KEVERIEF &3 (BFERL Fhe rotore 7a

to 7d. rg%%%%ggla%féigew%h LA LA 9l 2o Al Ably2Ba! oY abeuef the

notors /7ato to"a degree of about 0 to 60 Hz, it is~possible to nmake the
hei ght 8 eb e uet theoWeitfht he PRy Sjeta ARt F hheopbildaal Ry caat within
the range of the height in accordance with the rotational cycle. 19 2 3
AP R 2B@2 optdonadtliyi ateitn grigitdiire & Fangenrafargdeighta cogragpenddngote si de of
each of the fans 8a _to 8d to the piping 9 in an outer peripheral portion.
The re¥ba cotAFismale WSh&stricts a part of the nolten sol der transferred
to the piping f a f. _the ng,.8a~t 0 t t of the
di sorder the ?%Fe??ghgc%?tgf %f I%ﬁag%i??bﬁ?ﬁgﬁyﬁé¥§¥ﬁ%1|ng pig?e 55

prevents (daggilded pedlfiFaidPILtel B Gd.heThangeBiotat8d W t hout
being jetted fromthe solder jetting nozzles 3a and 3b. It is possible to

i Nt endpdattembifad zatd @b Grd lhentetin |agw cppdsites difredid opoltgeleac®a and 2b .

Referring to Figs. 16A to 7.6C,_ the shielding menber 51 is conposed of
per f or e afBe pexfesared PHAESSePCoPRCedpPELEeBEa18nEP81828Pe bent in
a reverse directiop,to,each_ether., Th rforated, pl 1 nd 51d are
bent | FECIE ST drPEcPRRRLn TSRy Ry B egrE RE°L8, Bhisyd PB¥Chi el d the
sol der doalde>HLeN et ith fd by eD bbb @id td¥e 4 FdOW1oW lcirtaiel dhe

sol ders 2a and 2b at a drop point 52. In addition, the shielding, nenber

51. i s thaundcddidm 2 let sl dicop jpointg Mhzzlsdselddiagdmdbber thassol der tank
10 by a supporting nenber (not shown) so as to be positioned near the drop
poi nt IPwitade:q cthe |aRldeF I8 REIRY BPR21R H A e Aa18F BARK dflinti ng
positiqQn of the shielding . enber 51 4s set sq as.tq . shiel.d.the solder bal
.53 geng’ryataeaé"ﬁ??’fk#e”?’%%%%f a??lg PRV W caus?ttac_f (nlée (ﬁc’s_f%emglo éder s 2a and
2b at the drgp ALY SRinieR QRLYy&ResDod eusil derod alld bz l2s 3a and
3b forms the jet fl'ow curtains of The correspondi ng solders 2a and 2b, the

mol t en 1Y desun SimPtpdsdutn 60t Bhe osthacldimg hnddlse otHhers aflddesestol der
jetting nozzles 3a and 3b by the shielding nmenber 51. On stopping only one
of the ssplalerto shield the solder ball generated by the rebound of

the jet flow curtain of the solder 2 at the drop point.

Referring to Fig. 9, description will proceed to an

automatic soldering apparatus having the above-mentioned

automatic soldering mechanism. The illustrated automatic

soldering apparatus comprises a bocard mounting mechanism 21

for a carrier, a flux applying mechanism 22, shutters 23a to

23d, a preliminary heating mechanism 24, an automatic



2 3 AP R 2Q02 20 jetting nozzles 3a and 3b, the inert gas nmay be taken
+below the nelt surface 6 of the nolten solder by the lowered jet flows of
the sol ders 2a and 2b. The taken inert gas floats up and breaks so that the
sol der ball 53 is generated. The shielding nenber 51 serves to shield the
sol der ball 53. As described above, the jet flows are jetted high from each
of the solder jetting nozzles in the #Rert gas atnosphere. ‘2h§ Aﬂ[?;@[]ﬁﬁ
each of the jet flows becones greater than the |l ength of the Iead of the
el ectronqi L.ce ryeyi £ id0.-d h eadk fe t he

el ect ro%iogdggélh em%;fqagﬂ'no i’o%h%ﬁlnﬁdycﬁrgf{léﬁtzhé'eggh of otjsﬁie&sol der

j ettingcnezaketeohand snERW ! a iﬁuiﬁ?sﬁ&i@ﬂ@ H erardita;n tiversplgtar i ng
process only by inserting the bothside nounted printed-circuit board 1.
Accor di sgbplying sembegiisme 2. iTherkbaah mayiEmng afechandian 2 ficisency and
stabilization of soldering quality w thout deteriorating the stability of

el ect r offeshaaisge £PF ARPRHOSE Fhre PP fikde MPunted RFIAEFA-GHETH thossi bl e
t t {he leagqd 12 by th t ti t.t . hani : ing. On
ot tingbpresd 5 & SRR LB e AR R Sl 0 o
Ja and Yhel BOAE JiRR il &-dirdie: U8 5 2araadsilare jetted

fromboth directions so at tthe solders 2a and 2b are faced each other, in

order tQpiQRnighehdcMarilsw 24 tey 4 hfeanditliais far apbRAkirRy e cildy ned as the
jet flow en the solder ball 53 is generated by the rebound of the

sol der s the bactkiBunfiand ef Mile borhowids munted mytirredwtirauitt is

possi ble to shield the solder ball 53 by the jet flow curtains of t

e
sol der sb@Parghd = fhem B F - t TS HXPIATEDAEY PORFFP0e aﬁﬂ‘&”’s@g 2 3

AP R 20Q2 i_nasmych .as the solder ball. 0es. not . the jet flow
curt ai ngf* ﬂ?@%ﬂf’bﬁé’% sé] Y paﬁ#%’,‘g%’flﬁg rg%ag%'gqoetﬁ | n% e?\%’(aéaﬁ i mpr ovenent
of wor Kighrfdd H8tefiih fcdi 8bhbaZ@l 1 HaPing OtieHdtk Biatidde 4d
addition, 1t 1s possible to prevent the solder ball 53 fromattaching to

t he bot wisicte thuuirflagtk pis rdpEpl céd cuitheb eartbmhtiss sa ldesilng, mechianiossi bl e
to inprove the soldering quality and the Wrking efficiency, Wile this

i nvent i &P Heés a mechani e cFoT eRRFFYERT | P oIk I WFIRT PRSI M erred

enbodi nent,g thereof, it wll rgadily be possible. for. those ski in the
art to &fté’t SR ent? o’\f{i\d’? 3 ?3’&%‘?%‘"}?’?‘1@?%@ If/’é’?tl"%%'é&b’ts elré(r#éé’n%?%.f 22 2
3 APR 2QQ2 W Xils oo ldmifat) Zy Shdatdl Bl A& o BOARI P tha@edayi sm for
jetting a solder jet flowto a printed-circuit board to carry out a

sol der i ngpevarsiaiml P4 niTok @ocllinig hosrlthnisan @ éautsormattiescheglider iGeF nechani sm
conprising: a solder tank for storing a nolten solder, and solder jetting
nozzl e meMsiiDrthetory-shde Renated) rrintedy ¢iEFett thedrd he?ftQ%r face of
sai d nol t.en soi er.wthin sgid sol dgg

. L LN i t wli@sphere. 2.
t
An autorﬁ_ﬁ csc_’so %@"l‘%go é’(:: anrem s cfﬁlf%%dé?n C a%r?r% 1?‘?ét§al df@ _
pai nt ed- Ll G in POREG DR B8 S5 aANTHeS I Qck dufh 8 P I RAKIAY HdHArigne AT Gl
wherein said solder jet flow has a solder width greater than a wi dth of
sai d priatmscitanLsmt fdpacdethay andpelpgningutiae leadal? Pixekdtleynthed
direction.
soldering operation in the automatic soldering mechanism 25
to a predetermined length. The automatic cutter mechanism 27
cuts and aligns the lead 12 so that the length of the lead 12
becomes about a height of the surface-mounted device 13. The
burring mechanism 28 is a mechanism for removing a burr in
each part of the both-side mounted printed-circuit board 1.
The shutters 23a to 23d are opened and closed when the
carrier is transferred from the flux applying mechanism 22

into the preliminary heating mechanism 24. The shutters 23a



3. An automatic Sol dering nmechanismas clained in any one of clainms 1 and
-2, wherein said solder jetting nozzle neans has a discharge port of which
an opening area is variable) An automatic sol dering nmechanismas clained in
any one of clains 1 to 3, further conprising Supplying neans for supplying

said nolten solder fromsaid solder tank to said solder jettipn I
nmeans, sai d supplying nmeans changi ng r}gsupply anount of sai dznglﬁgr?s@[yer

to vary a height of said solder jet flow fromsaid supply neans to said

sol der &b t23@ 6 2@ Nind ScldBed Ui RER! {6 SO ¥iaird N G STaGha fdvasg cl ai med
in any one of clains 1 to 4, wherein said discharge port is positioned at a
posi t i onfxrmstientprelimonpey heating nedéchan28n 248 ARR 2002 sutdmcteiof sai d
nol ten solder. 6. ,An automatic sol dering nechanismas clainmed in any one

of cl ai i¥PHBIng R IER RS- diSdHaard Yoorthe $hysdemsoRda &0 23gositi on

hi gher tat\anghe n@lt iur ace 0‘1:7 sai golten.esol.der. 7. r‘:}n auf omatic
sol deri iF TreERFE And AT MREP aHDS oFRFTHCR | 1T HransgtprEe Per
compri Si gy ST Edfll i EESe £ 20 REAR I Aln 25 X i ol Gl SR BAAET | €1
flow drops onto said the np teﬁ SO erf#or 'gﬁle |n°g_als ?gér _a:15 ue to a
drop of zj d 19088l jetlerftl, OWheB ik 12 YA TRuDD1$2 G MablialE SRARIGS M as
claimed in any one of clains 1 to 7, further conprising supporting neans
for suppokwaysy spplissd ddie jBtérbggaszizd et gnee timiteryy hdatiiigng angl e of
said solder jet flow 9. An automatic soldering nechanismas clainmed in any
one of defhanisn 24, the taekonakdei seldening inggharham@h, mewhdMNeor noving
said solder, tank tqQq a direction perpendicular_to said predeterm ned
di rect i i s W%Mi%ésﬁ%%?aﬁman#% QXYGPR FRACPRLIAYLORe of
claim Lfod WM&Sitic soldering mechanism 25 is maintained in a

low concentration.

Inasmuch as the inert gas atmosphere 4 is formed

within the preliminary heating mechanism 24 and the cooling

mechanism 26 in spite of the fact that the shutters 23a to

23d are openaed and closed, the oxygen concentration within

the automatic soldering mechanism 25 can be easily maintained

in the low concentration.

In the above-mentioned automatic soldering apparatus,

the carrier successively circulates the board mounting

mechanisnm 21, the flux applying mechanism 22, the preliminary

heating mechanism 24, the automatic soldering mechanism 25,

the cooling mechanism 26, the automatic cutter mechanism 27,

and the burring mechanism 28. The carrier is returned to the

board mounting mechanism 21 after the burring mechanism 28.

Therefore, it is possible to make each of the mechanisms

mentioned above be compact. Furthermore, it is possible to

make the automatic soldering apparatus be compact when each

of the mechanisms is arranged such that the carrier

circulates each of the machanisms.



said printed-circuit board has front and back surfaces ; a part having a
.l ead of a predeterm ned | ength being nmounted on at |east said front
surface; said |ead projecting fromsaid front surface to said back surface
17.. An automatic sol dering nechanismas clainmed in any one of clains 1

fo 9, wherein: 2423 AP R 2Q02 said printed-circuit board has_front and
back surfaces ; a part having a | ead ofgq a predeterm ned Ieng'd_lﬂ N?IB Mt ed

on said front surface, said lead projecting fromsaid front surface to said
back surface; and a surface-nountd devi ce bei ng nounted on i d back

sai
surface . '12. Aefetoinyitosdideri i rachddis %@Pﬁiﬁé’d‘i'ﬁ' ny one of

clainms 1 to 11, wherein sa d solder jetting nozzle nggg?rhin oigtioned Y]
as to bepperpeddteupsr apgoRgita SpPdErE N PR&EM BR°P6 ] et said sol der

bor t1 on BPOSAPE SBRRERREBE B0t 4 O e Cehani sm as
cl ai med L, 3ax, 0R° o 4Bl mbchnibn WeRiptiiaesand soalider Jpttingy nozzle
means conprises tirst an econd sol der jetting nozzles di sposed opposite
to each gbhele 34. mbrordt TERtEN S defensy Bzecnahni8bm aspépPanged i #
solder tank 10, a carrier 41, drive motors 42a and 42b,
carrier transferring chains 43a and 43b, a base 44, base feet
45a to 454, gears 46a to 46d, a drive gear 47, a chain 48,
and a vertical movement motor 49. The carrier 41 carries OX
mounts the both-side mounted printed-circuit board 1 to
circulate within an automatic soldering apparatus which
comprises similar mechanisms illustrated in Fig. 9 except for
the automatic soldering mechanism illustrated in Fig. 10.
The drive motors 42a and 42b and the carrier transferring
chains 43a and 43b are arranged on both sides of the carrier
41 so as to hold the carrier 41 therebetween. Each of the
drive motoxrs 42a and 425 rotates the carrier transferring
chains 43a and 43b in a direction opposite to each other, in
order to transfer the carrier 41 in the transferring
airection thereof.
The base 44 supports the solder tank 10. The base
feet 45a to 45d support the base 44. The gears 46a to 46d
are meshed with screw portions of the base feet 45a to 45d.
The base feet 45a to 45d vertically move by rotation of the
gears 46a to 46d. The driving gear 47 is applied with a
rotational force from the vertical movement motor 49. When
the drive gear 47 rotates in a direction of an arrow E, the
driving gear 47 drives the chain 4B to rotate the gears 46a

to 46d. The gears 46a to 464 transmit the rotational force



claim13, said first and said second solder jetting nozzles jetting first
and second solder jet flows, wherein: said second solder jetting nozzle
jets said second solder jet glow to said predeterm ned direction near a top
portion said second solder jet flow, said first and second solder jetting
nozzl es bei ng disposed so that said first and said second solder jet flows

are conbi ned near the top portion of each of said first and
jetting nozzles. 15. An automatic soIdeF?ng apparatus for jeﬁ?ﬁﬁ&ﬂgRggﬂggr
jet flowto a printed-circuit board having at | east 25 2 3 APR 2042 one

lead t0 cawr ¥heUbadeS HelR] i48h Olo SEBdl HddURH-d FHde P hi oAl daguiomati c
sol deri ng apparatus conprising: a board carrier nmechanismfox carrying said

printed ciresuilt bddwed Hamen f=d 453 o f45d epidcald yrecivanithe berseappd yi ng
a flux to_a back surface of said printed-circuit board on said carrier to
process saitdifr PRsedrdiar tift radidit e Autanabisealdering adohardism haat i ng
mechani sm_far prelimnarily heati aid fl oard into a heated board; an
autorraticr§8P8§ﬁslend°°n3%’f?aﬁie§’rﬁe\%brﬁr?iéT$ %f‘cg(y}lzger tank for storing a nolten
sol der and a sol ] L 00+ A0 S rq4 etdqd ' 0 r.pet flow
s i R R R R R R

hi gher than a nelt sur en solder wthi'n sa r tank in

an inert fauzabRDIPNGIRL IRtk Wy Biddd SO Gald e PAC RN HPnRAPHEN Lt

said soldering to said heated board to process said heated board into a

sol der ed bsate; faceoaady aldErani Timef eoldeal jagtiagdneaklesecdabanddsb
jet the solders 2a and 2b, respectively. The jat £lows of
the solders 2a and 2b are combined a predetermined or desired
height. The both-side mounted printed-circuit board 1 is
transferred in a direction of an arrow A. W%When the both-sgide
mounted printed-circuit board 1 passes over the combined
point of the jet flows of the soldarsIZa and 2b, the
soldering is carrxied out to the lead i2 of the electronic
device 1l and the surface-mounted device 13 on the back
surfacae. Each of the gsolder jetting nozzles 3a and 3b is
similar in structure to the solder jetting nozzle 3
illustrated in Fig. 7. It is possible to make the height of
the jet flows of the solders 2a and 2b to be a desired height.
Furthermore, it is possible to make-the curtain thickness of
the solder jet flow curtain be a desired curtain thickness.

Inasmuch as the solders 2a and 2b are jetted high in

the inert gas atmosphere 4 from the solder jetting nozzles 3a
and 3b, respectively, the surfaces of the solders 2a and 2b
are not oxidized. When the oxygen concentration is made
lower than 100 ppm by the inert gas, the solder ball 53 nmay
occur. As described above, the solders 2a and 2b are jetted
high from the solder jetting nozzles 3a and 3b. Inasmuch as

the jet flow curtain of the solders 2a and 2b is generated on



into cooled board; and an automatic cutter nmechanismfor cutting the |ead,
of said cooled board to a predeterm ned I ength. 16. An autonmatic sol dering
apparatus as clainmed in claim15, said printed-circuit board being
transferred to a predeterm ned direction, wherein said solder jet flow has
a solder width greater than a width of said printed-circuit board that is

perpendi cul ar to said predeterm ned direction. 17. An auto i I ) Ng
apparatus as clainmed in any one of clalfs 15 and 16, mhereﬁﬁgséfﬁyéaﬁgér
jetting nozzle means has a a discharge port of which an opening area is

variabl eene ar8a2i0 MhaRr? Wi Hiddl BT G o5 QedilA AP RAA N i

clainmed in"any oné o alns 1 erein s automati ¢ sol deri ng

nmechani sgafir sbe&scgma}esﬁ%émnv!mmm R thiep Rt isi GhotirterD
sol der fromsaid solder tank to said solder jetting nozzle neans, said

suppl yi ngrie&es~clizoyiing keoasubd .y Anpaddisiosai thepboddexobddl 63 mayy a
hei ght of said solder jet flow fromsaid supply neans to said sol der

jetting dumpl evkefiron the midefhdthie aH vh FugFdia Ofs the @odidars in

f clai 15 8, [ pd.di sgh ' [ ti d
posi {1 on2euBEtart-al FPoc4HAPS00 "P8eroPrLE P Pace SPLeLPaiabl: Bhosol der - 20.
A aut 0Bl MR HIP LS APRAT Halliify G IHIREL Y (ANGOl ByakER 15 10 18,

wherei n sai harge port is position at a position higher than the

nelt surbRe@1efiniindnBa &1 Salklels s A1 WD Pidvento Ity inkgLtfpar at us as
claimed in any one of clains 15 to 20, wherein said automatic sol dering

mechani s woflalieirh dramo rprtissiinin g hie | ahian o fretdves ahilsieos detiteing nezkiest3anhi ch
sai d solder jet flow drops onto said the nmolten sol der, for shielding a

sol der band e whery anlah e Qfher Rfuding doldeFnietting, narziag 2
| der i ' | ai hpd, f. Ghai N8, 15 , in said
ot ot | 780 8o Mo e A 51 P 8, e S ertterbrtelnd 001 0 1 04

suppor ti g 1SRk S| dg{a A/ ti ng nozzle neans to vary a jetting angle of said
solder jet flow 23. An automatic sol dering mechanismas clainmed in any one
of clains 15 t 0TR?, sehddedi [jetamlcautcdaihieC seakder jegting RAokRRe30G2
mechani sm further conprises vertical novenent neans for noving said sol der
tank to dsdiagtanparh apdrrifere aall cEatke fradutsdn mapnked @Tigteds. An

automat| Cc:iszr:oclv.;.d:i.etr Ihp :?cha{ a;%alxjgs agveczl: rrgdcclm&ained point of the jet

flows of the solders 2a and 2b. The solder jetting nozzles
3a and 3b are controlled so as to repeatedly jet and stop the
solders 2a and 2b at every time the both-side printed-circuit
board 1 is transfarred thereto by the carrier 41.

By the way, the inert gas may be taken below the melt
surface 6 of the molten solderxr by'the lowered jet flows of
the solders 2a and 2b on stopping only one of the solder
jetting nozzles 3a and 3b. When the taken inert gas floats
up and breaks, the solder ball 53 may occur. The shielding
member 51 serves to shield the solder ball 53.

The solder jetting nozzles 3a and 3b are arranged so
as to project from the melt surface 6 of the molten solder.
Alternatively, the solder jetting nozzles 3a and 35 axe
arranged so as to bacome the same surface as the melt surface

6 of the molten solder. In addition, the solder jetting



any one of clainms 15 to 23, Werein: said printed-circuit board has front
cand back surfaces; a part having a | ead of a predeterm ned | ength being
nounted on at |east said front surface; said |lead projecting fromsaid
front surface to said back surface . 25. An automatic sol dering apparatus

as claimed in any one of clainms 15 to 23, wherein: said prhme ) '
board has front and back surfaces ; a phft having a | ead ozq% gfﬁggﬁgpained
| engt h being nounted on said front surface, said |lead projecting from said
front surface to said bagk surface; an surf ace-DRUNLRE €yl eeoRebag
nmount ed ORCEELESHARK 28Gr FRcELS %.fame%u%c?rmg iggso dering gppar atus as

clained in;an e of,.clali Qdsildd Wdenhteampriftag-aisunppty
nechanisnFPSrg?@gﬁfyfﬁbf%ﬁﬂfﬁéga&bas fg'each of sg?d prelimnary heating
mechani sm, gaigd 1aub-QRRlfes rel deiddegzarechani sm and said cool i ng nmechani sm
27. An automatic soldering apparatus as clainmed in any one aof clainms 15 to

26, wherein sai dre€bdeingetbi Rggeozz1l2 aednkd i SoRREIRGRY Wd-hPl o be

per pendi cul ar to said predeterm ned direction t.o bet i | der jet flow
ina 2 ®ededatRUr 2RISR RFIRAT ASOFILRE %Pe%%?g%‘%gned di rection

near a to% %rdtilm%rhtofo %{je siorlngeer{ti&g.flﬂ\g. solders 2a and 2b jetted

from the solder jetting nozzles 3a and 3b are combined at an
intermediate position between the solder jetting nozzles 3a
and 3b. The solders 2a and 2b drop down to the drop point 52
of the melt surface 6 of the molten solder. The solders 2a
and 2b are rebounded from the melt surface 6 of the molten
solder. As a result, the solder ball 53 may be generated.
Inasmuch as the portion above the solder ball 53 is covered
by the jet flow curtains of the solders 2a and 2b jetted from
each of the solder jetting nozzles 3a and 3b, the solder ball
53 does not ascend above the jet flow curtains of the solders
2a and 2b.

Accordingly, it is possible to intend an improvement
of working efficiency with stabilization of soldering quality.
It is possible to prevent the soider ball 53 from attaching
to the both-side mounted printed-circuit board 1.

Referring to Figs. 14 and 15, description will
proceed to an automatic soldering mechanism according to a
still another embodiment of this invention. The illustrated
automatic soldering mechanism comprises solder jetting
nozzles 3a and 3b, motors 7a to 7d (motors 7c and 7d are not
illustrated), fans 8a to 8d (fans 8c and 8d are not
jllustrated) , a piping 9, a solder tank 10, a carrier 41,

drive motors 42a and 42b, carrier transferring chains 43a and



28. An automatic soldering apparatus as clainmed in any one of clainms 15 to
26, wherein said solder jetting nozzle nmeans conprises first and second

sol der jetting nozzles disposed opposite to each other. 29. An automatic
sol dering apparatus as clained ire claim28, said first and said second

sol der jetting nozzles jetting first and second solder jet flows, wherein:
sai d second solder jetting nozzle jets8aid second , sol der 2@ R\/\Qﬂﬁz
said predeterm ned direction near a top portion said second Sol der jet flow
said first and second solder jetting.n e ngs di SRQSEErsoethat said
first and3Bai@nstRBRYILEE| dér %‘efef‘l %\%,Sgg’:‘é élggléng%l négr the top portion of
each of said first_and n e nggRozzl es. . AFfe. A2. AN, 2. A3. A,

Y. A@ A3NFFRPEERES? ﬂgA‘:}i@ E%‘a’%\g/ %éjra %SLQASf AF. AF@ . Af FE. A3% AY2, A

[L. Aay2. A3. AAY% o - AYkkSer 41 carries the both-side mounted printed-
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port side of each of the fans 8a to 8d to the piping 9 in an
outer peripheral portion. The restricting plate 55 restricts
a part of the molten solder transferred to the piping 9 from
each of the fans 8a to 8d, in order to prevent of the
disorder the jet f£low curtains. In addition, the restricting
plate 55 prevents the molten solder from returning to the
fans 8a to 8d without being jetted from the solder jetting
nozzles 3a and 3b. It is possible to intend a stabilization
of the jet flow curtains of the solders 2a and 2b.

Referring to Figs. 16A to 16C, the shielding membex 51
is composed of perforated plates 5la to 51d. The perforated
plates 5l1la and 51b are bent in a reverse direction to each
other. The perforated plates 5lc and 51d are bent in the
same direction. The bending angle is set so as to shield the
solder ball 53 genarated by a rebound of the jet flow
curtains of the solders 2a and 2b at a drop point 52. In
addition, the shielding member 51 is mnounted to the solder
jetting nozzles 3a and 3b or the solder tank 10 by 2
supporting member (not showni so as to be positioned near the
drop point 52 of the jet flow curtains of the solders 2a and
2b. The mounting position of the shielding member 51 is set
so as to shield the solder ball 53 generated by the rebound
of the jet flow curtains of the solders 2a and 2b at the drop
point 52. When only one of the solder jetting nozzles 3a and
3b forms the jet flow curtains of the corresponding solders
2a and 2b, the molten solder is not brought into contact with
the other of the solder jetting nozzles 3a and 3b by the

shielding member 51. On stopping only one of the solder
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dEbCY9 1q%gtting nozzles 3a and 3b, the inert gas may be taken below
the melt surface 6 of the molten solder by the lowered Jjet -
flows of the solders 2a and 2b. The taken inert gas floats
up and breaks so that the solder ball 53 is generated. The
shielding member 51 serves to shield the solder ball 53.

As described above, the jet flows are jetted high from
each of the solder jetting nozzles in the inert gas
atmosphere. The height of each of the jet flows becomes
greater than the length of the lead 12 of the electronic
device 11. On carrying out the soldering, the lead 12 of the
electronic device 11 is not brought into contact with each of
the solder jetting nozzles. As a result, it is possible to
enter into the soldering process only by inserting the both-
side mounted printed-circuit board 1.

Accordingly, it is possible to intend improvement of
working efficiency and stabilization of soldering quality
without deteriorating the stability of electronic device 11
and the soldering quality. In addition, it is possible to
cut the lead 12 by the automatic cutter mechanism 27 after
soldering. On Jjetting the'solders 2a and 2b high from each
of the solder jetting nozzles 3a and 3b in the inert gas
atmosphere 4, the solders 2a and 2b are jetted from both
directions so that the solders 2a and 2b are faced each other,
in order to drop the jet flow after the solders 2a and 2b are
combined as the jet flow. When the solder ball 53 is
generated by the rebound of the solders 2a and 2b from the
melt surface 6 of the molten solder, it is possible to shield

" the solder ball 53 by the jet flow curtains of the solders 2a

and 2b from aach of the solder jetting nozzles 3a and 3b.
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both-side mounted printed-circuit board 1. As a result, it
is possible to improve the soldering quality and the working
efficiency.
While this invention has thus far been described in
conjunction with the preferred embodiments thereof, it will
readily be possible for those skilled in the art to put this

invention into practice in the various other manners.
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1. An automatic soldering mechanism for jetting a

golder jet flow to a printed-circuit board to carry out a
soldering of said printed~circuit board, said automatic
soldering mechanism comprising:

a solder tank for storing a molten solder, and

solder jetting nozzle means for jetting said solder
jet flow higher than a melt surface of said molten solder
within said solder tank in an inert gas atmosphere.

2. An automatic soldering mechanism as claimed in
claim 1, said printed-circuit board being transferred to a
predetermined direction, wherein said solder jet f£low has a
solder width greater than a width of said printed-circuit
board that is perpendicular to said predetermined direction.

3. 2an automatic soldering mechanism as claimed in any
one of claims 1 and 2, wherein said solder jetting nozzle
means has a discharge port of which an opening area is
variable.

4. An automatic'soldering mechanism as claimed in any
one of claims 1 to 3, further comprising supplying means for
supplying said molten solder from said soldexr tank to said
solder jetting nozzle means, said supplying means changing a
supply amount of said molten solder to vary a height of said
solder jet flow from said supply means to said solder jetting
nozzle means.

5. An automatic soldering mechanism as claimed in any
one of claims 1 to 4, wherein said discharge port is

positioned at a position substantially equal to the melt
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one of claims 1 to 4, wherein said discharge port is
positioned at a position higher than the melt surface of said
molten solder.

7. An automatic soldering mechanism as claimed in any
one of claims 1 to 6, further comprising shielding means
disposed near a point at which said solder jet flow drops

. onto said the molten solder for shielding a solder ball due
to a drop of said solder jet flow.

8. An automatic soldering mechanism as claimed in any
one of claims 1 to 7, further comprising supporting means for
supporting said solder jetting nozzle means to vary a jetting
angle of said solder jet flow.

9. An automatic soldering mechanism as claimed in any
one of claims 1 to 8, further comprising vertical movement
means for moving said solder tank to a direction
perpendicular to said predetermined direction.

10. An automatic soldering mechanism as claimed in
any one of claims 1 t6 9, wherein:

said printed-circuit board has front and back
surfaces;

a part having a lead of a predetermined length being
mounted on at least said front surface;

said lead projecting from said front surface to said
back surface.

11. An automatic soldering mechanism as claimed in

any one of claims 1 to 9, wherein:
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said printed-circuit board has front and back
surfacas;

a part having a lead of a predetermined length being
mounted on said front surface, said lead projecting from said
front surface to said back surface; and

a surface-mounted device being mounted on said back
surface.

12. An automatic soldering mechanism as claimed in
any one of claims 1 to 11, wherein said solder jetting nozzle
means is positioned so as to be perpendicular to said
predetarmined direction to jet said solder jet flow in a
direction reverse to the predetermined direction near a top
portion of said solder jet flow.

13. An automatic soldering mechanism as claimed in any
one of claims 1 to 11, wherein said solder jetting nozzle
means comprises first and second solder jetting nozzles
disposed opposite to each other.

14. An automatic soldering mechanism as claimed in
claim 13, said first and said second solder jJetting nozzles
jetting first and sécond solder jet flows, wherein: -

said second solder jetting nozzle Jjets said second
solder jet flow to said predetermined direction near a top
portion said second solder Jjet flow;

said first and second solder jetting nozzles being
disposed so that said first and said second solder jet flows
are combined near the top portion of each of said fairst and
gsaid second jetting nozzles.

15. An automatic soldering apparatus for jetting a

solder jet flow to a printed-circuit board having at least
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a board carrier mechanism for carrying said printed-
circuit beoard to a carrier;

a flux applying mechanisn for applying a flux to a
back surface of said printed-circuit board on said carrier to
process said printed-circuit board into a flux board;

a preliminary heating mechanism for preliminarily
heating said flux board into a heated board;

an automatic soldering mechanism comprising a solder
tank for storing a molten solder and a solder jetting nozzle
means for jetting said solder jet flow higher than a melt
surface of said molten solder within said solder tank in an
inert gas atmosphere, said automatic soldering mechanism
carrying out said soldering to said heated board to process
said heated board into a soldered board;

a cooling mechanism for cooling said soldered board
into cooled board; and

an automatic cutter mechanism for cutting the lead of
said cooled board.to a predetermined length. .

16. An automatic soldering apparatus as claimed in
claim 15, said printed-circuit board being transferred to a
predetermined direction, wherein said solder jet flow has a
solder width greater than a width of said printed-circuit
board that is perpendicular to said predetermined direction.

17. An automatic soldering apparatus as claimed in
any one of claims 15 and 16, wherein said solder jetting
nozzle means has a a discharge port of which an opening area

is variable.
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0& ()- any one of claims 15 to 17, wherein said automatic soldering
mechanism further comprises supplying means for supplying
said molten solder from said solder tank to said solder
jetting nozzle means, said supplying means changing a supply
amount of said molten solder to vary a height of said solder
Jet flow from said supply means to said solder jetting nozzle
neans.

19. An automatic soldering apparatus as claimed in
any one of claims 15 to 18, wherein said discharge port is
positioned at a position substantially equal to the melt
surface of said molten solder.

?0. An automatic soldering apparatus as claimed in
any one of claims 15 to 18, wherein said discharge port is
positioned at a position higher than the melt surface of said
molten solder.

21. An automatic socldering apparatus as claimed in
any one of claims 15 to 20, wherein said automatic soldering
mechanism further comprising shielding means disposed near a
point at which éaid solder jet flow drops onto said Ehe
molten solder for shielding a solder ball due to a drop of
said solder jet flow.

22. An automatic soldering mechanism as claimed in
any one of claims 15 to 20, wherein said automatic soldering
mechanism further comprises supporting means for supporting
said solder jetting nozzle means to vary a jetting angle of
said solder jet flow.

23. An auvtomatic soldering mechanism as claimed in

any one of claims 15 to 22, wherein said automatic soldering
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mechanism further comprises vertical movement means for
moving said solder tank to a direction perpen&icular to said
_predetermined direction.

24. An automatic soldering apparatus as claimed in
any one of claims 15 to 23, wherein:

' said printed-circuit board has front and back
surfaces;

a part having a lead of a predetermined length being
mounted on at least said front suxface;

said lead projecting from said front surface to said
back surface.

25. An automatic soldering apparatus as claimed in
any one of claims 15 to 23, wherein:

said printed-circuit board has front and back
surfaces;

a part having a lead of a predetermined length being
mounted on said front surface, said lead projecting from said
front surface to said back surface; and

a surface-mounted device being mounted on said back
surfacea. .

26. An automatic soldering apparatus as claimed in
any one of claims 15 to 25, further comprising a supply
mechanism for supplying an inert gas to each of said
preliminary heating mechanisnm, said automatic soldering
mechanism, and said cooling mechanism.

27. An automatic soldering apparatus as claimed in
any one of claims 15 to 26, wherein said solder jetting

nozzle means is positioned so as to ba perpendicular to said

pradetermined direction to jet said solder jet flow in a
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portion of said solder jet flow.

' 28. An automatic soldering apparatus as claimed in any
one of claims 15 to 26, wherein said solder jetting nozzle
means comprises first and second solder jetting nozzles
disposed opposite to each other.

29. An automatic soldering apparatus as claimed in
claim 28, said first and said second solder jetting nozzles
jetting first and second solder jet flows, wherein:

said second solder jetting nozzle jets said sacond
solder jet flow to said predetermined direction near a top
portion said second solder jet flow;

said first and second solder jetting nozzles being
disposed so that said first and said second solder jet flows
are combined near the top portion of each of said first and

said second jetting nozzles.



