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AUTOMATIC SOLDER.:ING MECHANISM CAPABLE OF IMPROVING 

A WORK:ING EFFJ:CJ:ENCY w.t'.rB STASILIZ:CNG A SOLDElUNG QUALJ:"rY 

B.ack~ound of the Imzention.:. 

This invention re1ates to an automatic so1dering 

m.ech~sm. and an apparatus using the automatic so1dering 

mechani.S:n\1 and more particularly I tO an automatic Soldering . 

mechanism ~0% ca~:cying out a soldering onto a both-side 

mounted printed-circuit board. 

~n genera1, it is known a both-side·mounted printed­

ci.rcu~ t board, having a front surface and a back .aurf:ace. 

; Parts with 1eads axe mounted on the front ~urfaca. Front 

•· 
~ 

-.~. 

su:z:£ace mounted device .is mounted on the back surface. On 

' soldering the both-side mounted printad-ci~cuit board, an 

· automatic: soldering .mechanism is used which jets a. solder jet 

fl.ow from an jetting nozz1e tc the back surface of the both­

side mounted printed-circuit board. 

· "rhe soldering is carried out in a solder tank. 'In the 

solde.r tank, the solder 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 car~ing out 

the sol.dering. 

A conventional automatic soldering m~chanism is 

disclosed in Japanese Uti1ity Model Publication Jikkai Sho 

62-l69762 (169762/1987) and ~ill be referred to a first 

conv~ntional automatic solde:ing mechanism. Furthermore, 
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disclosed in Japanese Patent Publication ~okkai Hei 1-266961 

(26'6961/l.999) . 

In the fil:st conventional auti:>mailc sol.dering 

mechanism, a solder melt surface is raised by a solder jet 

f1ow discharged from the jetting no~zle (the jet flow port 

and the blowing nozzle) . 'In the sac~nd conventional 

automatic soldering mechanism., the solder is flew from above 

the me1 t surface by a gui.de melllber • Therefore, it is 

necessary to previously cut the leael of the e1ectronic device 

to a short 1ength in order that the lead ia not brought into 

contact w~th the jetting nozzle, in each of the first and the 

second conventiona1 automatic solde1:inq mechanisms. As a 

result, a manual workinq for prev:iot1sly cutting the l.ead 

occurs and a lot of :man-hour become£r necessary. 

'It is theoretica.lly possible to jet the solder jet 

flow d.ischa:cged from the :jettinq no;~zle &Dove the melt 

surface, but it fo11ows that the so:.der jet f1ow is oxidized 

on 'the surface thereof before reach.:~ng the both-side mounted 

printed-circuit board, so that i.t iu impossible to perform a 

good soldering onto the both-side mt>untGd p:r:inted-circuit 

board. Ac::co.rclingly, it is convent:i.c1nally designed so as to 

swell up the solder melt surface. 

Oxidation of the solde:z: surf<1ce can be p.reveni:ed by 

extremely lowering an oxygen concen·tration in an inert gas 

atmosphere. When the oxygen concen_t~ration is made lower than 

1000 ppm by the inert gas as deec:r:ibed in Japanese Patent 

Publication Tokkai Hei 8-64.948 (6494;3/1996) , a solder bal.l 

inevitably occurs. Since it is gent~ral.ly necessary to deal 

with the solder ball, it is perform~d to lif~ up the height 
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0£ the solder jet flow in the inert gas atmosphere, but it is 

contradictory to a common sense for those skilled in the art 

to make the height higher than the solder =e1t surface, so 

that conventionaiiy it is not performed at a1l. 

Since it is necessary to perform a soldering under a 

state that the laad is inserted into the both-side mounted 

printad-ci.rcuit boa.rd after it has been made short, stability 

of the electX"onic device becomes deteriorated, so that there 

is a risk of deteriorating a quality 0£ the soldering. 

Swmpaxy of the Invention..:. 

:Ct is therefore: an object of this invention an 

automatic soldering mechanism. capable of improving a working 

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 

possib1e to understand that an automatic soldering mechanism 

for jetting a. solder jet f1ow 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 soidering mechanism comprises a solder tank for 

storing a molten solder and solder jetting nozzle means for 

jetting the solder jet flow higher than a me1t surface of t.~e 

molten solder within the solder tank in an inert gas 

atmosphere. 

~t is possible to understand that an automatic 

soldering apparatus for jetting a solder jet flow to a 

printed-ci:cuit board having at laast one lead to carry out a 

soldering of the p:inted-circuit board. 
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According to a second aspect of this in~ention, the 

automatic soidering apparatus comprises (A) a board carrier 

mechanism for carrying the printed-circuit boa:d to a carr~er, 

(B) a flux appiying meChanism for applying a flux to a back 

surface of the printed-circuit board on the carrier to 

process the printed-circuit board into a flux board, (C) a 

preliminary heating mechanism for preliminari1y heating the 

f1ux board into a heaeed board, (D) an automatic soldering 

mechanism comprising a solder tank for storing a molten 

solder and solder jett.ing no~zie means £or jetting the solder 

jet flow hiqhe:r than a melt surface of the lllolten solder 

within the solde:r tank in an inert gas atmosphere, the 

automatic soldering mechanism carrying out the so1der~nq to 

the heated board to process the heated board into a soldered 

board, (E) a coo1ing mechanism for coo1ing the soldered board 

~nto cooled boBl:d, and (F) an automatic cutter mechanism for 

cu~ting the lead of the cooled board to a p~edete:z:mined 

l.ength. 

Brief Oes~iption of the Drawings; 

Fig. 1 shows a sectional view 0£ a first con"ll'entional 

automatic soldering mechanism; 

Fig. 2 shows a sectional view of a second. 

conventional automatic soldering mechanism. 

Fiq. 3 shows a schematic view for describing a 

so1dering process according to an embodiment of this 

invention; 

Fig. 4 shows a side view for describing the soldering 

process ii1ustrated in Fig. 3; 
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Fig. SA shows a vi.ew for i11us~rating a state of 

starting a so1dering; -

Fig. SB shows a view for il1ustrat~ng a st~te of 

performing a soldering; 

Pig. SC shows a v~ew £or illustJ:ating a state of 

fitU.shing a so1dering; 

Fig. 6 shows a side view with a partia1 section 0£ an 

automatic soldering .mechanism according to an SJl'lbodim.ent of 

thi.s invention; 

Fig. 7A shows a front view of a soider jetting nozzie 

used in automatic soldering :mechanism illustrated in Fig. 6; 

F~g. 7B sho•s a side view of the solder jetting nozzle 

i.11ustrated in Fig. 7A; 

Fig. 8A shows a p1an view o:f a sh~elding member 

i.11ustrated i.n Fi.g. 3; 

Fig. 8B shows si.de view of the shielding :meniber 

.·illustrated in Fig. SA; 

Fig. 8C shows a front view of the shielding member 

illustrated in Fig. BA; 

Fi.q. 9 is a block diagram of an automat.2.c solde.r:.ing 

appa:atus according to an embodiment of this invention; 

Fig. 10 shows a side view with a partial sect~on of an 

automa~c so1dering mechanism according 't.o another embodiment 

of this invention; 

Fiq, 11 shows a plan view of a vertica1ly moving 

mechanism fer a so1der tank i1lus~rated in Fig. 10. 

Fig. 12 shows a schematic view for describing a 

solder~ng process according to another embodiment of this 

invention; 



Fig. 13 shows a side view for describing the soldering 

process il.1ustrated in Fig. 12; 

Fig. 14 shows a s.:i.de .,,iew with a partial sect.ion of h 

shows an automatic soldering mechanism according to still 

anothex- embodiment of this inventioni 

Fig. 15 shows a plan view of the auto.ma.tic soldering 

mechanisia. illustrated in Fig. 14; 

Fig. l6A shows a plan view of the shiel.cling member 

illustrated in Fig. 1~; 

Piq. 16B shows a side view 0£ the shielding member 

illustrated ~n Fig. 12; and 

Pig. 16C shows a front view of the shielding membex­

illustrated in Fi.g. 12. 

D~iption of the Prefasred tilhodimpn:s! 

:ae:f'e.rz:ing to l'ig. l., a first conventional automatic 

sol.daring meclianism will be descri~ed at first in o~der to 

facili tai:e an understanding of this invention. 'rhe 

illustrated automatic soldering ~echanism comprises a solder 

tank 61 having a ma:i.n body 62 in which a flow dip tan.le 64 is 

located. A jet flow tank 65 hav:i.ng a jet flow port 66 is 

disposed in the flow clip tank 64. A sol.der melt 63 is jetted 

from. the jet flow port 66 in order to so1der a lead 12 of an 

electronic device 11 and a front surface-mounted device 13 on 

the both-side :mounted printed-circui. t board 1. 

Referring to Fig. 2, description wi11 be ma.de as 

regards a second conventional automatic soldering mechanism. 

The ~llustra~ed automatic soldering m.echanis= comprises a jet 

flow solder tank 71 in which a pump 74 is located. The pump 

74 sunk a solder melt 75 which is dischcu:ged from a blowing 
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nozzle 71, in o:der ~o so1de~ a lead 12 of an electronic 

device 11 and a front su:face-mounted device 13 on the both­

side :mounted printed-circu.i.t board 1. 

As deseri.bed above, it is d.iff.icul.t to i.mprove a 

working efficiency with stabilizing a so1dering quality in 

each of the first and the second a.utomati.c soldering 

mechani.sms. 

:Re~err:i.ng to F~g. 3 together Yith Fig. 4, a eoid.er 2 

i.s jetted high .from. a solder jetting no2zle 3 in ax:a inert gas 

atmosphere 4 i.n the i.llusuated automatic sol.de:ing mechanism, 

in order to carry out a sol.daring to a lead 12 of an 

e1ectron~c device 11 and a surf ace-mounted device 13 on a 

back su:face of a both-side mounted printed-circuit board 1 

which is t=ansfe:crad in a direct.ion of an arrow A. Nitro~en 

Day be used, for examp1e, as an inert gas. 

::cnasmuch as the solder 2 is jetted high from the 

so1der jetting nozzle 3 in th.e inert gas atmoephere 4, the 

surface of the aol.der 2 is not oxidized. However, the solder 

ball. i.nevitabl.y occ::urs when the oxyqen concentration is made 

1ower t:han 100 ppm by the inert gas, as described in Japanese 

Patent Publicat.i.on Tokkai Rei 8-64948. In the exanp1e being 

illustrated, the so1der :ball is generated by a rebound of the 

solder 2 when the solder jet flow curtain due to thQ jet £low 

of the solder 2 drops on a melt surface 6 of the inolten 

solder. ~e .so.lde.:r: bal.l is shielded by a shielding member S 

having a pe~forated p1ate. ~n addition, the inert gas 

atmoephere 4 is set such that the concentration of the oxygen 

is 50 ppm or :less and tbe molten solder is set to 245:t5'C. 

Fu:thermo~e, a transferring speed of the both-side mounted 
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printed-circuit board 1 is set to, for examp1e, 0.7 m/mi.n in 

order that the so1dar 2 ·is brought into contact with the lead 

.. 12 and the surface-aounted devi.ce 13 during 3 to 5 seconds. 

The soldering jetting nozzle 3 is arranged to project 

to the bot:h-side mounted printed-circuit board 1 side from 

the taelt surface 6 of the molten solder and to face the jet 

flow of the ao1der 2 jetted from the solder jetting nozzle 3 

to the transferred both-side mounted printed-ci~cuit boaxd 1. 

The sol.dering jetting nozzl.e 3 may be _set to be substantia11y 

the -same be:ight as the so.lde: melt .aw:face. :In this case, an 

enc::1osure is provided around the nozzle so that the oxide 

J.ayer on the so1der melt surface does not intexm.ingle w.ith 

the sol.der jet fl.ow. 

Referl:i.ng to Fig. SA to Sc, the solder 2 i~ jetted 

hi.gh in the inert gas ~tmosphere 4 from. the solder jetting 

nozzle 3 projecting to the both-side mounted p:inted-c::ircu~t 

board 1 si.de from the mel.t surface 6 of the mol.ten solder in 

such a manner that a top portion of the 'j at flow of the 

so1der 2 reaches a back surf ace of the both-side mounted 

printed-ci~cuit board l under a state that a length 

. (inc1udi.ng a length ~o be cut) of the lead 12 of tJie 

electronic device 11 projecting from the back su:rface of the 

both-s.ide mounted pi:inted-circui t board l. "rhat is, a 

position of the ~scharge port of the solder je~ting nozzle 3 

is made 1ower than the lowest ·end portion of the lead 12. 

Under the cizcumstances, it is passed in such a manner 

that the back surface of the both-side mounted printed­

cixcui t board 1 is brought into contact with the solder 2. 

At that time, a height H of the jet flow of the soider 2 is 
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g:reate:r than the 1ength of the 1ead 12 o:f the e1ect:r:oni.c 

de'\rice 11. Thexefore, the -lead 12 is not brought i~to 

contact witb the sol.der jetti.ng nozzl.e 3. :Cnasmuch as the 

solde~i.ng is carried out with respect to the both-side 

mounted p:in.ted-c:i.rcuit board 1 while being tz:ansferred in 

the inext gas atmosphere 4, the surface of the solder 2 

jetted high from the solder jetting nozzle 3 is not oxidized, 

so that it .is possi.bl.e 1:0 pe:rfoJ:m a good soldering wi.1:h 

respect to the both-side :mounted printed-circu.i.t ~oa.rd l. 

Xn the soldering process, the soldering operation of 
·-

the both-s:ide mounted printed-circuit board 1 can be ca.:ried 

out by one step with.out prev.iously working. According1y, .it 

becomes possibl.e .to subject it to an automatic cutter a:fte:r 

completi.ng the so1dering. Aa a i:esu1 t., the lead cut:t:.ing 

ope::r:ation can be made effi.c:i.ant. The soldering can be 

car::r:ied out wb:i.1e t:he lead 12 is attaohed. :tn add:i ti.on, the 

so1de~ing can be ca.i::ied out und~r a stable state of the 

electronic ~vice 11. 'rher:efo.:re, it is possible to intend a 

stabilization of so1dering qua1ity. 

Referring to Fig. 6 in add.it.ion to Figs. 7A and 7B, 

the i1lust::r:ated automatic soldering mechanism. comprises a 

solder jetting nozzle 3, motors 7a and 7b, fans Ba and Bb, a 

piping 9, and a solder tank 10. 'l'he solder jetting nozzle 3 

comprises a right nozzle 31, a left nozz1e 32, nozzle fixing 

SCJ:ews 33 for fixing the right nozzle 31 and the left no%z1e 

32, a nozzle pipe 34 having holes in upper and lover portions 

a nozzie base 35, nozzle pipe ·fixing brackets 36 for fixing 

the nozzle p~pe 34, and nozzle pipa fixing screws 37. 'nle 

noz.zle pipe '34 is arranged on the nozz1e base 35 to be nipped 
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by· the nozz1e pipe fi¥ing brackets 36 on both sides ~or 

suppo:rting. It is possible to be fixed at an optional angle 

D when the nozzle pi.pe f.i.x~ng brackets 36 i.s f2.xed by means 

of the nozzle pipe f:ixing ecxews 37. In addi tiori, the .r.ight 
. . 

nozzle 31 and the left nozzle 32 are f~ed to the nozzle pipe 

34 by the nozzle f'ixi.ng screws 33. An elongate hole 38 is 

pro,,.ided in each of the ri.ght no2zle 31 and the 1e:£t nozzle 

32. On adjusting a fixing position by using the elongate 

hole 39, it is possible to move the right nozzle 31 and the 

1eft nozzie 32 ·in directions of a.%:~cws B and C, raapectively. 

As J:eadily understood £rom. the above descr.iption, .i.t is 

possil:>1e t:o change the jetting direction of the solder 2 in 

the sol.der jetting nozzle 3. :ct is possible to change a 

d:i.ameter of the discharge po:ct of the solde:c tjett::i.ng nozzle 3. 

rn thi.s case, ~t is poseih1e to make a curtain th~ckness of 

the solder jet fl.ow ~tain due to the jet f'l.ow of t:he so1der 

2 be set to a de·si.red curtain thickness on making the 

diameter o~ the discharge port of the· solde:c jetti.nq no:zl.e 3 

be va.:ci.able. When the diameter of the discharge port of t:he 

sol.de: jetting nozzle 3 is made too sxnall, the solder jet 

curtain i.s not formed. When the diameter of the discharge 

port of the sol.der jetting nozzle 3 is JD&de tao l.arge, the 

so1der jet flow is not jetted to a d.esi%ed height. · 

When the :fans Ba and Sb are rotated by the motors 7a 

and 7h, the sol.der 2 is taken into the piping 9 from the 

sol.de.r tank 10 by the fans 8a and 8b and is jetted from the 

sol.der jetting nozzl.e 3. Al. though an unnecessary materia1 

such as an oxide floats on the melt surface 6 of the :molten 

sol.de~, the unnecessary ma.teria1 is not taken into the piping 
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9 l:ly the ope:cati.on menti.on.ed above. 

:tnasmush as the height H of the jet fl.otf of the s~1der 

2 i.s dependent upon a ~o-eati.ng speed of the JllOi:ors 7a and 7b, 

the height: H of the jet flow of the soldeJ: 2 can ha adjusted 

:by a.djusti.nq an inverter (not shown) which contro1s the 

motors 7a and 7b. :rnasmuch as the inverter can control a 

rotationa1 cycl.e of tha'moto.z:s 7a and 7b to a deg:ee·of about 

O to 60 Hz, the height H of the jet flow of the solder 2 can 

be optiona11y set. wi.t.hin a range of a hei.ght aorrc.sponding to 

the rotational cyc1e. 

Referring to Figs. BA to SC, the shi.e1cling aember 5 

is com.prises per.£orated plates Sa to Sd. !he perfo.z:ated 

pl.ates Sa and Sb are bent in an opposite direction to each 

other. 'lhe perforated plat:es Se and 5d a+e :bezit in the same 

di:rection. ':rhe bending angle is set so as to shield the 

solder ball generat:ed by a .rebound of the jet f1ow curtain of 

the solder 2 at a drop point. "t'he shielding melllber 5 is 

mounted to the solder ]etting nozzle 3 or the solder tanlc. 10 

by a supporting mmnber (not shown) so as to be pos:i.ti.oned 

nea.:r the drop poi.nt of the jet f1ow curtain of the solder 2. 

The mounting position of the shielding membe.z: S is also set 

so as to shie1d the solder ball generated }:)y the rebound of 

the jet flow curtain of the sold.er 2 at the drop point. 

Referring to Fig_ 9, description wil1 proceed to an 

automatic solder1ng apparatus having the above-aentioned 

auto~atic soldering mechanism. The illustrated automatic 

soldering apparatus co111prisea a ~oard ~ounting mechanism 21 

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

23d, a preliminary heat~ng meehal'lism 24, an automatic 
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soldering meehanism 25, a cooling mechanism 26, an automatic 

cutter mechanism 21, a burring mechanism. 29, and an. inert gas 

supplying mec:::haniszn 29. The board mounting mechanism 21 is a 

mechan~sm for mounting the both-side mounted printed-c;rcuit 

board 1 to a carrier (not shown) which is for transferring 

the both-side :mounted. printed-circuit board 1. The fl.ux 

applying mechanism 22 is a .mechanism for appl.ying a fl.we to 

the baclc: su:face of the both-side mounted printed-circuit 

board l on the carrier. '.rhe preliminary heating mechanism 24 

is a_mechanism for preliminarily heating the both-side 

mounted printed-circuit board 1 having the b~k surface to 

which the f1wc is appl.ied. The automatic soldering mechanism 

25 is a mechanism £or carrying out the so1dering operation 

with respect to 'Che both-side mcaunted printed-circ::\lit board i 

which is p:e1iminari1y hQated by the prelim.incu:y heating 

:machanism 24. 'nle cool.ing mechanism 26 ie a mechan:i.sm. £or 

coo1ing the both-side mounted printed-circuit beard l after 

the eo1dering operation is carried out by the automatic 

soldering Dlechanism 25. 'rhe automatic cutter mecha:iism 27 is 

a mechanism for cutting and ali.gni.ng the l.ead 12 fi:xecl by the 

soldering operation in the automatic soldering mechanism 25 

to a px:edstermined length. ~e automatic cutter :mechanism 27 

cuts and a1igns the l.ead 12 so that the 1ength of the l.ead 12 

becomes al:)out a height of the surface-mounted device 13 . The 

burring mechanism 28 is a ~echanism for removing a burr in 

each part of the both-side mounted printed-circuit board l. 

~he shutters 23a to 23d are opened and·closed when 'Che 

carrier is transferred from the flux applying :mechanism 22 

into the p~eliminary heating mechanism 24. The shutters 23a 
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to 23d are opened and c1osed when the.carrier is transferred 

~:com the pre1iminary hea~ing mechanism 24 into the automatic 

so1dering mechanism 25 - Sim.i.l.arly, the shutters 23a to 23d 

a:e opened and c1osed when the carrier is transferred from 

the automatic soldering mechanism into the cooling mechanism 

26. :In this event, the i.ne:ct gas supplying mechanism 29 

always supplies the inert qas to the preliminary heating 

mechanism 24, the automatic soldering :mechanism 25, and the 

cooli.ng mechanism. 26, :respectively. The oxygen concentration 

in the automatic soldering mechanism 25 is maintained in a 

low concentration. 

~nas:much as the inert gas a'bnosphere 4 is f ol:mad 

withj.n the p:ce1iminary heating mechanism 24 and the coo1ing 

:m.echmU.sm 26 .in sp.ite of t:he fact. t:hat f-be shutters 23a to 

23d. are opened and cl.osed, the oxygen concentration within 

the automatic so1dering mechanism 25 can be easily maintained 

in tb.e low concentration. 

In the above-m.en~oned au~omatic soldering apparatus, 

the car:~er successively c~rculates the board mounting 

mechanism 21, the flux appl.yinq :mechaniSll! 22, the prel.im.ina.ry 

heating aechanism. 24, the automatic soidering mechanism 2S, 

t:he.coo1ing mechanism. 26, the automatic cutter mechaxti.sm 27, 

and the burring mechan.ism 28. 'rhe carrier is retu.:ned to the 

boaxd mounting mechanism 21 a:fte:: the burring mechanism. 28. 

~herefore, it is possibla to make each of the mechanisms 

mentioned above be compact. Furthei:more, it is possible to 

make the automatic soJ.dering apparatus be com.pact when each 

of the mechanisms is arranged such that the carr.:i.er 

circu1ates each of the :mechanisms. 
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aeferring to Figs. 10 and 11, description 1"ill 
-

proceed to an automatic soidering :mechanism according ~o 

anotha:r: embodiment of this ;invention. The i.l.lustrated 

automatic so1dering machanism comprises a solder jetting 
. . 

nozzle 3, motoJ:s 7a and 7b, f'ans Ba and Bb, a p.i.ping 9, a 

soldm: tank 10, a carrier 41, drive moto:r:s 42a and 42b,. 

carrier tJ:::ansferring chains 43a and 43b, a l>ase 44, l>ase feet 

4Sa t~ 45d, gears 46a to 46d, a drive gear 47, a cha.in 48, 

and a vertical. :movement moto= 49. 'l'he carri.er 41 caJ::"ries or 

mounts the both-side mounted pri.nted-cixcui t hoard 1 to 

circulate within an automatic soldering appuatus which 

comprises s1mi1ar mechanJ.sm.s i11ustrated in Fig. 9 except for 

the automatic sol.daring mechanism i.1lusuated in P~g. 10 . 

. !rhe cb:i.ve motors 42a and 42]) and the carrier t:ransfe=ri.ng 

chains 43a and ~3b are arranged on both sides of the car.:::i.e:r 

41 so as to hol.d the carr:i.er 41 therebetween. Each of the 

dr.ive motors 42a and 42b rotates 'the carrier transfer.ring 

chains 43a and 43b in a d~rection opposite to &ach otheJ:, in 

order to transfer the carrier 41 in the transferring 

direction thereo£. 

'lhe base 44 supports the solder tank 10. The base 

feet 4Sa 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 ~ertieal1y move by rotation 0£ the 

gears 46a to 46d. The driving gear 47 is applied with a 

rotationa1 f orc:e from the vert.ical movement motor 4 9. When 

the d.riva gear 47 rotates in a direction of an arrow E, the 

driving gea.r 47 drives the chain 48 to .rotate the gea.%'s 4Ga 

to 46d. 'rhe gears 46a. to 46cl transmit t:.he rotational force 
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to the base feed 4Sa to 4Sd through the screw portion. As a 

x:esult, the base feed 4Sa to '4Sd ve::r:tical.ly move the base 44. 

J:t is posei.bl.e to adjust the autoJDatic so1de:r.ing mechani.sm in 

response to the l.ength of the 1ead 12. 

Refe.'C'ring to Figs. 12 and 13, the solder jetting 

nozzies 3a and 3b are arranged in the inert gas atmosphere so 

as to face each other. ~e solder jetting nozz:J.es 3a and 3b 

jet the so1ders 2a and 2b, z:espectively. ~ jet fl.ows of 

the solders 2a and 2b are oombi.ned a predetexmined or desired 

hei.ght. 1'he both-side mounted printed-circuit board 1 is 

transfex:i:ed i.n a direction of an arrow A. When the both-side 

mounted printed-circu~t board 1 passes over the combined 

point of the jet f1ows of the solders 2a and 2b, the 

soldering is carri.ed out to the lead 12 of the e1ectron.ic 

dev~ce 11 and the surface-mounted device 13 on the back 

surface. Each of' the solder jetting no=zles 3a and 3b is 

similar in st:ucture to the so1der 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 desi~ed height. 

FUrthermore, it is possible to make the curtain thickness of 

the so1del: jet flo" curtain be a desi:ced curtain thickness. 

:Cnasmuch as the so1de.rs 2a and 2h are jetted h.igh in 

the. inert gas atmosphere 4 from the solde.r jetting nozzles 3a 

and 3b, respectively, the surfaces of the solders 2a and 2b 

are not oxidized. When the oxygen concentx:ation is made 

lowe:r than 100 ppm by the inert gas, the solder ball 53 may 

occur. As described above, the solders 2a and 2b are jetted 

high from the solder jetting nozzies 3a and 3b. InasULuch a.s 

the jet flow curta.in of the solders 2a and 2b is generated on 
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the area in wh.ich the so14eI: ball 53 is generated, the sol.der 

bal~ 53 ia prevented from attaching to the both-s.ide mounted 

p:i:in.ted-oi.:z:cui.t boa.rd 1·. rn addition, the .soldel: ball 53 may 

jump out from. ;the side of the jet flow cw:tain of the sol.dera 

2a and 2b. The jumped so1der ball 53 is shia1ded. by the 

shielding member 51 hav:i.ng the perfo.z;ated plate. By the 

shieldi.ng member 51, it is possible to prevent the mol.ten 

solder from attaching to one of the solder jetting nozzles 3a 

and 3b when only the other of the solder jetting nozz1es 3a 

and 31:> forans the jet flow curtain of the corresponding 

sol.ders 2a and 2b. 

"rhe solder jet flow of the solder jetting nozzles 3a 

is stopped just befo:z:e all of the .both-side mounted p.t:.int.ed­

circu.i t boards 1 pass over the coi:Dbined point 0£ the jet 

flows of the solders 2a and .2)). The sol.de:. jetting nozzles 

3a and .3b are control.1ed so as to l:'epea1:ed.J.y jet and stop the 

solde:rs 2a and 2b at eveey time the both-side pr.int:ed-c:ircuit 

board 1 ~s transfe:~ed thereto by the carrier 41. 

By the way, the inert gas may be taken below the melt 

surface 6 of the molten solder by the lower:ed jet flows of 

the solders 2a and 2b on stopping only one o~ the soider 

jett1ng nozzles 3a and 3b. When the taken ine%t gas £loats 

up and breaks, the ao1de:r ball 53 may occur. The shielc:ling 

member 51 serves tc sh.i.eld the solder baJ.J. 53. 

'l:he solder jetting nozzles 3a and :3b are arranged so 

a.s to projQct £%om the melt surface 6 of the molten solder. 

Al.ternat:i.vel.y, the soldei: jettinq nozzles 3a and 3b are 

arranged so as to beco~e the sam.e surface as the melt surface 

6 of the mo1ten so1der. In addition, the.solder jetting 
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nozzles 3a and 3b are arranged so as to make ~he jet flow of 

the so1der 2b face the both-side mo'Wlted printed-circuit 

board 1 transferred thereto. 

Ref erring to Figs . 12 and 13, description wil1 be 

made about a so1dering process according to another 

embodiment of the invention. rhe solders 2a and 2b jetted 

froJll. the sol.der jetting nozzles 3a and 3b are combined at an 

inte:.cmediate position between the solder jetting nozzl.es 3a 

and 3b. The so1ders 2a and 2b dl:op down t·o the drop point 52 

of the me1 t surface 6 of the molten so1de.r. The solders 2a 

and 2b are rebounded from the .melt surface 6 of the molten 

solder. As a resuit, the solder ball. 53 may be generated. 

Inasmuch as the portion above the soider ball 53 is covered 

by the jet flow curtains o:f thca so1de:s 2a and .2b jatted from 

each of the solder jetting nozzles 3a and 3b, the solder baii 

53 doas not ascend above the jet flow curtains of the solders 

2a and 2l:>. 

According1y, it is possible to intend an improvement 

of working efficiency with stabilization of soldering qua1ity. 

rt is possil>l.e to p:r:event the sold.el: ball 53 from attaching 

to the both-side mounted printed-circuit Doard 1. 

Referring to Figs. 14 and 15, description wi1l 

proceed to an automatic soldering mechanism according to a 

still another embodiment of this invention. The ill.ust:rated 

automatic so1de.ring mechanism comprises solder jet~ing 

nozz1es 3a and 3b, motors 7a to 7d (motors 7c and 7d are not 

illustrated), fans Sa to 8d {fans Be and 8d are not 

i1lustxated), a piping 9, a solder ~ank 10, a carrier 41, 

drive motors 42a and 42b, carrier transfe:ring cha~ns 43a and 
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43b, an inverter 54, a ::restricting plate 55, and car:r:ier 

transferring chain hooks 56a and 56b. 

"rhe car~ier 41 ca::~es the both-side mounted printed­

ciroui t boaxd 1 to circu1ates within the automatic soldaring 

apparatus. The dri va motors 42a and 42b and the carrier 

transferring chains 43a and 43b are ar~anged on both sides of 

the carrier 41 so as to hold the ca~rier 41 therebetween. 

:rhe drive motors 42a and 42b .rotate the carrier transferring 

chains 43a and 43b in a direction opposite to eac:h 

other(directions o~ arrows F and G) to transfer the carrier 

41 in a direction of an arrow A by the carrier -cransferring 

chain hooks Sfia and 56b. 

When the fans ea to Bd are rotated by the motors 7a to 

7d, the solders 2a and 2b are taken into the piping 9 from 

the soldeJ:: tank 10 by the fans Ba to 9d. The solders 2a and. 

2b are jetted :from the solder je'!;ting nozzles 3a and 3b, 

respectively. AJ. though an unnecessary material such as an 

oxide may float on the ~e1t surface 6 of the molten solder, 

the unnecessa:r:y material is not taken into the piping 9 by 

t:he above-mentioned operation. 

!!!he heights of the jet flows of the solders 2a and 2b 

are dependent upon a rotationa1 speed of the motors 7a to 7d. 

:r:n order to adjust the heights of the jet flows of the 

solders 2a and 2~, the i.nverter controls the moto~s 7a to 7d. 

Inasmuch as the inverter 54 can control a rotational cycle of 

the motors 7a to 7d to a degree of about 0 to 60 Hz, it ie 

possib1e to make the heights of the jet flows of the so1ders 

2a and 2b be optionally set within the range of the height .in 

accordance with the rotat~onal cycle. 
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'rhe restricting plate SS is arranged at a connecting 

po:rt side of each of the fans Ba to Bd to the piping 9 in an 

outer peripherai portion. 'mle restricting plate 55 restricts 

a pa~t of ~e molten solder t~ansferred to the piping 9 fro~ 

each of the fans Sa to 8d1 in order to prevent of the 

disorder the je~ flow curtains. In addit~on, the restricting 

plate 55 pZ"eventa the :mo1t:en so1de:c from ret\lDti.ng to the 

fans Sa to Sd without being jetted from the sol.de:r: j etti.ng 

nozzles 3a and .3b. :ct is possible to intend a stabi1ization 

of the jet ~low curtains of the solders 2a and 2b. 

Referring to Figs. l6A to 16C, 'the slU.e1cling member 51 

is composed o~ perforated plates Sla to 5ld~ The perforated 

plates Sla and S1b are bent in a reverse direction to each 

other. 'rhe perforated plates Slc and Sld are bent in the 

same d:i.rect:i.cn. ~he bandi:lg angl.e is set so as to shield the 

solder ball 53 generated by a rebound of the jet flow 

curta.ins of the solders 2a and 2b at a drop point 52. J:n 

addition, the shie1ding_member 51 ia mounted to the solder 

jetting nozz1es 3a and 3b or the solder tank 10 by a 

supporting member (not shown) so as to be positioned near the 

drop point 52 of the jet flo~ curtains of the solders 2a and · 

2b. The mounting position of the shieldi.ng member 51 is set 

so as to shie1d the solder ball 53 generated by the :ebound 

of the jet fl.ow curtains of the sol.ders 2a and 2b at the drop 

point 52. When on1y one of the solder j~tting nozzles 3a and 

3b forms the jet flow cux:-tains of the corresponding so1ders 

2a and 2b, the molten so1der 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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jetting nozzles 3a and 3b, the inert gas may be taken be1ow 

the melt surface 6 of the molten sol.der by the l.owered jet 

flows of the solders 2a and 2b. ~he taken inert gas floats 

up and breaks so that the solder ball 53 is generated-. The 

sh~elding member 51 serves to shield the solder ball 53. 

As described above', the jet f1ows are jetted high froui 

each of the solder jett~ng nozzles in the ine~t gas 

at:m.osphe.:e. "rhe heigoht of ea.ch of the jet flows beoomes 

greater than the length of the lead 12 of the e1actronic 

device 11. On caJ:1:yin9' out the soldering, the lead 12 of the 

electronic device 11 is not brought into contac~ with each of 

the solder jetting no~zles. As a resu1t, it is possible to 

enter into the soldering process only by inserting the both­

s ide mounted printed-c~roqit boa=d 1. 

Accordinql.y, it ~s possible to intend improvement 0£ 

working efficiency and stabilization of soldering quality 

without deteriorating t:he stability of electronic device 11 

and the soldering qual.i ty. In addition, it .:i.s possible to 

cut the 1ead 12 by the automatic cutter mechanism 27 afte.r 

soldering. On jetting the solders 2a and 2b high from each 

0£ the solder jetting nozzles 3a and 3b in the inert gas 

atmosphere 4, the so1ders 2a and 2b are jetted f:r:om.both 

directions so that the so1ders 2a and 2b are faced each othe=, 

in order to drop the jet flow after the solders 2a and 2.b are 

combi.ned as the jet flow. 'When the sol.der ball 53 is 

generated by the rebound of the solders 2a and 2b from the 

me1t 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 each of the solder jetting nozzles 3a and 3b. 
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~nasmuch as the solder ball 53· does not ascend above the jet 

f1ow curtains of the solders 2a and 2b, it is possible to 

intend an improvement of working e££iciency and a 

stabilization of soldering quality. In addition, it is 

possible to prevent the solder ball 53 from attaching to the 

both.-side mounted pr:i.nted-circuit board l. As a .result, it 

is possible to improve the solde~inq quality and the working 

efficiency. 

While th~s invention has thus far been described in 

conjunct~on w~th 1:he preferred embodiments thereof, ~t 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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WHAT IS CLAJ:HED IS: 

l.. An automati.c so1dering mechan.ism for jett.ing a 

solder jet flow to a printed-circuit board to car~ out a 

so1dering of said printed-c.ircu.it board, said automatic 

soldering mechanism. comprising: 

a so1der tank for storinq a molten so1der, and 

solder jetting nozzle :means for jettin~ said solder 

jet flow higher than a mel. t surface of said molten solder 

within said solder tank in an inert gas atmosphere. 

2 . An automatic soldering mechanism as cl.aimed in 

c1aim. 1, said printed-circu~t ~oa::d being transferred to a 

predeteJ:m.ined direction, wherein said solder jet flow has a 

solder width greater than a width of said pri~ted-circuit 

board that is perpendicular to said predetermined di.rection. 

3. An automatic soldering mechanism as claimed in any 

one 0£ c1ai.J:llS 1 and 2, wherein said so1der jetting nozzie 

means has a discharge port of which an open~ng a~ea is 

var:iabl.e. 

4. An automatic so1dering mechanism a.s c1ai.med in any 

one of claims 1 to 3, further comp%ising supplying means for 

supp1ying said mo1ten solder from said solder tank to said 

solder jetting nozz1e means, said supplying ~ans changing a 

supp1y amount of said molten sold.er to vary a height of said 

soider jet f1ow from said supply means to said solder jetting 

nozzle means. 

5. An automatic soldering mechanism as claj,med ~n any 

one of c1aims 1 to 4, wherein said discharge port is 

positioned at a position substantially equal to the meit 

111111111111111111111111111111 
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surface of said moiten solder. 

6. An autolUati.c soldering mechanism as claimed in any 

one of claims 1 to 4, wherein said d.iecharge port is 

positioned at a position higher than the :me1t surface of said 

molten sol.da.z:. 

7. An automatic so1dering mechanism as cl.aimed in a.ny 

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 so1der for shielding a solder ball due 

to a drop of said solder jet flow. 

8 . J\n automatic solclerinq mechanism as claimed in any 

one of claims l to 7, further comprising supporting means for 

supporting sa1d solder jetting no%zle means to vary a jetting 

angle of said solder jet flow. 

9. An automatic so1de.ring mechanism. as cl.aimed in any 

one of claims 1 to a. further comprising vertical movement 

means for moving said solder tank to a direction 

pe.rpendicular to said predetermined direction. 

10. An automatic soldering mechanism. as c.la.imed. i.n 

any one of c1aims 1 to 9, wherein: 

said p~~nted-circuit board has front and back 

surfaces; 

a part having a lead of a p~edeteJ:mined length being 

mounted on at least said front surface; 

said iead p%ojecting from said front surface to said 

back surface. 

11. An automatic so1dering mechanism as claimed. in 

any one of claims 1 to 9, wherein: 

111111111111111111111111111111 
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.said printed-circuit board has front and back 

surfaces; 

a part having a 1ead of a predete%:J!Lined length being 

mounted on said front surface, said lead projecting f~om said 

front sur.face to said back surface; and 

a surface-mounted device being mounted on said back 

surface. 

12. An automatic eol.dez:ing mechanism as claimed in 

any one of claims 1 to 11, wherein said so1der jetting nozzle 

means is positioned so as to be peJ:Pend:i.cul.ar to said 

predetermined 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 aut:amatic sol.de.ring mechanism as claimed in any 

one of c1.aims 1 to 11, whe::cein said sol.de:r jetting nozzle 

means comprises first and second solder jetting nozzies 

disposed opposite to each other. 

14 . An automatic soldering mechanism as claimed in 

claim 13, said £irst and said second solder jetting nozzles 

jetting fi:st and second solder jet flows, wherein: 

said second solder jetting nozz1e jets said second 

solder jet flow to said predetermined direction near a top 

portion said second so1der jet £1ow; 

said first and second solder jetting nozzJ.es 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 nozzl.es. 

15. An automatic so1dering apparatus for jetting a 

solder jet f1ow to a printed-circuit board having at least 

11111111111111 111111111111 1111 
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one lead to carry out a soldering of said printed-circuit 

board, said automat~c solde~ing apparatus comprising: 

a board carrier mechanism for carrying said printed-

circuit board to a carrier; 

a flux app1ying :mec;:hanism 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 p~elimina:cy heating mechanism. for pr~liminarily 

heating said £l.ux beard into a heated board; 

an autousatic solderinq mechanism comprising a soider 

tank for storing a molten solder and a solder jetting nozzle 

means fox jetting said solder jet £1ow higher than a melt 

surface of said molten sol.der within said solder tank in an 

inert gas atmosphere, said automatic solder.ing mechanism. 

carrying out said soldering to said heated board to process 

said heated board into a soldered ~oard; 

a cooling mechanism f cr cooling said soldered bo~d 

into coo1ed board; and 

an automatic cutter mechan~sm for cutting the lead of 

said cooled board to a predetermined length. 

16. .An automatic soldering apparatus as claimed in 

claim lS, sa~d printed-circuit board being transfe~red to a 

predete::cmined direction, whexein said solder jet f1ow has a 

solder width greatex than a width of said printed-circuit 

board that is perpendicular to said predetermined direction. 

l'. An automatic soldering apparatus as cla.imed in 

any one of c1aims 15 and 16, wherein said solder jetting 

nozzle means has a a discharge port of which an opening area 

i.s varial:>.le. 

--·····-·- ·-·····-·--··· -- --- ---- ------------
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18. An automatic soldering apparatus as cl.a.imec:l in 

any one 0£ cl.aims 15 to 17, wherein said automat..ic soldering 

mec::hani.s:m. ~urthe:c comp:rises supplying means for supp1ying 

said molten solder from said solder tank to said solder 

jetting nozzle means, said supplyinq means changing a supply 

amount of said molt.en solder to vaz:y a height of said solder 

jet £1ow from said supp1y means to said solder jetting nozzle 

:111eans. 

19. An automatic soldering apparatus as claimed in 

any one of claims lS to 19, Wherein said discharge po~t is 

positioned at a position substantially equa1 to the melt 

surface of said molten solder. 

20. An automatic solde.ri.ng apparatus as claimed in 
I 

an.y one of claims 15 to 19, wherein said discharge port is 

positioned at a pos~tion higher than the me1t surface of said 

molten solder. 

21. An automatic soldering apparatus as claimed in 

any one of claims 15 to 20, wherein said automatic soldering 

mechanism further com.prising shielding means disposed near a 

point at which said solder jet flow drops onto said the 

molten so1der for shielding a solder ball due to a drop of 

said solder jet flow. 

22. An automatic soldering mechani.sm as cl.aimed in 

any one of clai.ms 15 to 20 1 wherein said automatic soldering 

mechanism further comprises supporting means fo~ supporting 

said soider jett~ng nozz1e means to vary a jetting angle of 

said solder jat flow. 

23. An automa1:ic sol.dering mechanism as claimed in 

any one of claims 15 to 22, wherein said automatic so1dering 
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mechanism fUJ:t:be~ aompr~ses vertical movement means fo~ 
-

movmg saj.d so1der tanJt to a diz;oection perpenclicul.ax to said 

predete:mUied di.reotion. 

24. An automatic sol.derinq apparatus as clai,med in . . 

any one of cl.aims ~5 to 23, wherein: 

said printed-circuit board has front and back 

sw:faces; 

a pa.rt having a. 1ead. of a pred.et.el':mined l.ength being 

mounted on at 1east sai.d f'z:ont Gurf'ace; 

sai.d lead project.ing ~~om said f.ront surface to said 

back eurfac~. 

25. An automatic soldering apparatus as c:1aimed in 

any one of claims 15 to 23, wherein: 

said p~inted-ci~cuit board has front and back 

sw:faces; 

a part havi.ng a lead of a pred.etel:mined l.ength being 

.mounted on sal.d front su:face, said 1ead projecting from said 

~~ont eui:£ace to said back surface; and 

a sur:face-mount:ed device beinq mounted on said back 

surface. 

26. An automatic soldering apparatus as cl.aimed in 

any one of c1aims 15 to 25, further comprising a supply 

21\echanism for supplying an inert gas to each of said 

pre1im.ina.ry heating mechanism, said automatic so1dering 

mechanism, and said cooling mechanism. 

27. An automatic soldttting apparatus as clai'll\ed in 

any one of ciaims 15 to 26, where~n said. so1der jetting 

nozz1e means is positioned so as to be perpend1cular to said 

predetez=mined direction to jet said solder jat. f1ow i.n a. 
----------
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direction reverse to the predetermin~d direction near a top 

port.ion of said solder jet flow. 

28. An automatic so.lde.i::l.ng appa.J:at.us as c1a.ime~ in. any 

one of c1aillis 15 to 2 6, whare:i.n said soldeJ: jet. ting nozzle 

means comprises f~rst and second solder jetting nozzles 

disposed opposite to each other. 

29. An automatic soldering appa:catus as claimed in 

claim 28, said first and said second solder jettj.ng no~z1es 

jetting first and second solder jet flows, whe:ein: 

said second eo1der ]etting nozz1e jets said second 

solder jet flow to said predetermined di~ection near a top 

~ortion said second solder jet flow; 

said first and second solder jetting nozzles being 

disposed so that sai.d fi.rst and sai.d second soJ.der jet fl.ows 

are combined near the ~op portion of each of said first and 

sa~d second jetting nozzles. 

--- -- •... _ .. _____ ---
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