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AUTOMATIC SOLDERING MECHANISM CAPABLE OF IMPROVING

A WORKING EFFICIENCY WITE STABILIZING A SOLDERING QUALITY

Background of the Invention:

This invention rel#tes to an automatic soldexing
machanism and an apparatus using the automatic soldering
mechanism, and more particul#:ly, to an automatic soldering
mechanism f£or carryihg out a soldering onto a both-side
mounted printed-circuit board.

In general, it is known a both-side mounted printed-
circuit board having a front surface and a back surface.
Parts with leada are mounted on the front gpurfaca. Front
surface mounted device is mounted on thé back surface. On

sol;j.ej:ing the both-side mounted printed—ci'rcuit board, an

. automatic soldering mechanism is used which jets a soldexr jet

flow from an jetting nozzle toc the back surface of the both-

gside mounted printed-circuit board.
The soldering is caxried out in a solder tank. In the

solder tank, the solder jet flow is designed to have a low

o height. On soldering the part with a lead, the lead of the

part is cut to a short length to be inserxrted 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

Furthermorxe,
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disclosed in Japanese Patent Publication Tokkai Hei 1-266961
(266961/1989) .

In the first conventional aubtomatic soldering
mechanism, a solder melt surface is raised by a solder jet
£flow discharged from tha jetting nozzle (the jet flow port
and the blowing nozzle). In the second conventional
automatic soldering mechanism, the solder is flew from above
the melt surface by a guide member. Therefore, it is
necassary to previously cut the leacl of the alectrcnic devica
to a sheort length in order that the lead is not brought into
contact with the jetting nozzle, in each of the first and the
sacond conventicnal automatic soldering mechanisms. As a
result, a manual working for previously cutting the lead
occurs and a lot of man-hour hecomes necessary.

It is theoretically possible to jet the scldexr jet
flow discharged from the jetting no:izle above the malt
surface, but it follows that the solder jet flow is oxidized
on the surface thereof before reach:ng the both-sida mounted '
pr:.nted—c:.rcu:.t board, so that it i imposgible to perform a
good soldering onto the both-side mounted printed-circuit
boaxd. .Accordingly, it is conventicnally desigmed so as to
swell up the salder melt surface.

Oxidation of the solder surfzace can be prevented by
extramely lowering an oxygen concentration in an inert gas
atmosphere. When the oxygen conceniration is made lower than
1000 ppm by the inert gas as described in Japanese Patent
Publication Tokkai Hei B-64548 (64943/1996), a solder ball
inevitably occcurs. Since it is generally necessary to deal

with the soldex ball, it is performad tc lift up the height
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of 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 melt surface, so
that conventionally it is not performed at all.

Since it is necessary to perform a soldering under a
stats that the lead is inserted into the both-~side mounted
printed-circuit board after it has been made short, stability
of the electronic device becomes deteriorated, so that thexe
is a risk of deteriorating a quality of the soldering.

Summaxy of the Invention:

It 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
possible to understand that an automatic soldering mechanism
for jetting a solder jet £low to a printed-circuit board to
carry out a soldering of the printed-cirecuit board.

According to.a first aspect of this invention, thé
automatic soldering mechanism comprises a solder tank for
stoxing a molten solder and solder jatting nozzle means for
jetting the solder jet flow higher than a melt surface of ths
molten solder within the solder tank in an inext gas
atmosphere.

It is possible to understand that an automatic
soldexing apparatus for jatting a solder jet £flow to a
printed-circuit board having at least one lead to carxy out a

soldering of the printed-circuit board.
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According to a second aspsct of this invention, the

*»

automatic soldering apparatus comprises (A) a board carxier
mechanism for carrying the printed-cirxcuit board to a carrier,
(B) a flux applying mechanism fox 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 preliminarily heating the
flux board into a heated board, (D) an automatic soldering
mechanism comprisiﬁg a solder tank for atoring a molten
solder and solder jetting nozzle means for jetting the solder
jet flow higher than a melt surface of the molten soldar |
within the solder tank in an inert gas atmosphers, the '
automatic soldering mechanism carrying ocut the soldering to
the heated board to process the heated board into a soidered
boaxd, (E) 2 cooling mechanism for cooling the soldered board
into cooled boaxd, and (F) an automatic cutter mechanism for
cutting the lead of the cooled board to a predetermined
length. _

Brief D ipti £ the D : .

Fig. 1 shohs a sectional view of a first conven£ional
automatic soldering mechanism;

Fig. 2 shows a sectional view of a gecond
conventional 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 sacldering

process illustrated in Fig. 3;
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Fig. 5A shows a view for illustrating a state of
starting a soldering; B

Fig. 5B shows a view for illustrating a state of
performing a soldering;

Fig. 5C shows a view for illustrating a state of
finishing a soldexing:

Fig. 6 shows a side view with a partial 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 scldering mechanism illustrated in Fig. 6;

Fig. 7B shows a side view of the solder jetting nozzle
illustxated in Fig. 7A; '

Fig. 8A shows a plan view of a shielding member
illustrated in Fig. 3:

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

Fig. 8C shows a front view of the shielding membex
illustrated in Fig. 8A;

Fig. 9 i§ a block diagram of aan automatic soldéring
apparatus accoxding to an embodiment of thie 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

soldexing process according to another embodiment of this

invention;
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Fig. 13 shows a side view for describing the soldering
process illustrated in Fig. 12;

Fig. 14 shows a gside view with a partial section of h
shows an automatic soldering machanism according to still
another embodiment of this invention;

Fig. 15 shows a plan view of the automatic soldering
mechanism illustrated in Fig. 14;

Fig. 16A shows a plan view of the shielding menber
illustrated in Fig. 12;

Fig. 16B shows a side viaw of the shielding member
illustrated in Fig. 12; and

Fig. 16C shows a front view of the shielding membex
illustrated in Fig. 12.

ipti ¢ the Pref 1_Esbodi . ,

Referring to Fig. 1, a first conventional automatic
soldering mechanism will be described at first in oxder to
facilitate an understanding of this invention. The
illustrated automatic scldering mechanism comprises a solderxr
tank 61 having a main body 62 in which a flow dip tank 64 is
located., a.jéf flow tank 65 having a jet £low porﬁ 66 is
disposed in the flow dip tank 64. A solder melt 63 is jetted
from the jet f£low 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 boaxd 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 is located. The puwp

74 sunk a solder melt 75 which is discharged from a blowing
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nozzle 71, in order te solder a lead 12 of an electronic
device 11 and a front surxface-pounted device 13 on the both-
side mounted printed-~circuit board 1.

As describked above, it is difficult to impxove a. -
woxking efficiency with stabilizing a soldering qpality'in
each of the first and the second automatic soldexing
mechanisms. '

Referring to Fig. 3 together with Fig. 4, a solder 2
is jetted high from a solder jetting nozzle 3 in an inext gas
atmosphere 4 in the illustrated automatic soldering mechanisnm,
in order to carry out a soldering to a lead 12 of an
elect¥onic device 11 and a surface-mounted device 13 on a
back surface of a both-side mounted printed-circuit board 1
which is transferred in a direction of an arrow A. Nitrogen
may be used, for example, as an inert gas.

Inasmuch as the soldex 2 is jetted high from the
solder jetting nozzle 3 in the inert gas atmosphere 4, the
surface of the solder 2 is not oxidized. Howsver, the solder
ball inevitably occurs when the oxygen concentration is made
lower than 160 rpm by the inert gas, as described.in Japanese
Patent Publication Tokkai Hei 8-64948. In the example being
illustrated, the solder ball is generated by a rebound of the
soldex 2 when the solder jet flow curtain due to the jet flow
of the solder 2 drops on a melt surface 6 of the molten
solder. The solder ball is shielded by a shielding member 5
having a perforated plate. In addition, the inert gas
atmosphere 4 is set such that the concentration of the oxygen
igs 50 ppm or less and the molten solder is set to 245%5TC.

Furthermore, a transferring speed of the both-side mounted
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printed-circuit board 1 is set to, for example, 0.7 m/min in

oxder that the solder 2 is brought into contact with the lead
. 12 and the su;face-mounted'device 13 during 3 to S seconds.

The soldering jetting nozzle 3 is axrranged to project
to the both-side mounted printed-circuit board 1 side from
the melt surface 6 of the molten solder and to face the jet
flow of the solder 2 jettaed from the solder jetting nozzle 3
to the transferred both-side mounted printed-circuit boaxd 1.
The soldering jetting nozzle 3 may be set to be substantially
the-same height as the solder melt surface. In this case, an
enclosure is provided around the nozzle so that_the oxide
layer on the sclder melt surface does not intexmingle with
. the sclder jet flow. '

Referring to Fig. S5A to 5C, the solder 2 iz jetted
high in the inert gas atmosphere 4 from the solder jetting
nozzle 3 projecting to the both~-side mounted printed-circuit
boaxd 1 gide from the melt surface 6 of the molten solder in
such a manner that a top portion of the jet flow of the
solder 2 reaches a back surface of the both-side mounted
printed—ci;cuit board 1 under a state that a leﬁgth
. (including a length to be cut) of the lead 12 of the
elaectronic device 11 projecting from the back surface of the
both-side mounted printed-circuit board 1. That is, a
position of the dischaxrge port of the solder jetting nozzle 3
is made lower than the lowest ‘end poxtion of the lead 12.

Under the circumstances, it is passed in such a manner
that the back surface of the both-side mounted printead-
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
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greater than the length of the lead 12 of the electronic
device 11. Thexefore, the lead 12 is not brought into
contact with the soldar.jetting'nozzle 3. Inasmuch as the
soldexing is carried out with raespect to the both-side
mounted printed-circuit boaxd 1 while being transferxred in
the inext gas atmosphere 4, the surface of'tha solder 2
ﬁetted high £rom the solder jetting nqzzle 3 is nof oxidized,
so that it is possible to perform a gocd soldering with
respect to the both-side mounted printed-circuit board 1.

In the soldexing process, the soldering operation of
therothrside mounted printed-circuit board 1 can be carried
out by one step without previously working. Accordingly, it
becomes possible to'subject it to an automatic cutter after
complating the soldering. As a result, the lead cutting
operation can be made efficient. The soldering can be
carried out while the lead 12 is attached. In addition, the
scldering can ba carried out under a stable state of the
electronic device 11. Therefore, it is possible to intend a
stabilization of soldering quality.

Refer:ing to Eig. 6 in addition to Figa: 7A and 7B,
the illustrated 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. The solder jetting nozzle 3
comprises a right nozzle 31, a left nozzle 32, nozzle fixing
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 Ease 35 to be nipped
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by the nozzle pipe fixing brackets 36 on both sides for
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supporting. It is poss:ibla to be fixed at an optional angle
D when the nozzle pipe fixing brackets 36 is fixed by means
of the nozzle pipe fixiz;g ecxews 37. In addition, the right
nozzle 31 and the left nozzle 32 are fixed to the nozzle pipe
34 by the nozzle fixing screws 33. An elongate hole 38 is
provided in each of the right nozzle 31 and the left nozzle
32. On adjusting a fixing position by using the elongate
hole 38, :f.t is possible to move the right nozzle 31 and the
left nozzle 32 in directions of arrows B and C, respectively.
As readily understood from the above description, it i§
possible to change the jetting direction of the solder 2 in
the solder jetting nozzle 3. It is possible to change a
diametar of the d.i.schérge port of the soldex jetting nozzla 3.
In this case, it is possible to make a curtain thickness of
the soldar jet flow curtain due to the jet £low of the solder
2 be set to a desired curtain thickness on making the
diameter of the discharge port of the solder jetting nozzle 3
be variable. When the diamater of the discharge port of the
soclderx jett:..ng nozzle 3 is made too small, the solder jet
curtain is not formed. When the diameter of the discharge
port of the solder jetting nozzle 3 is made too large, the
solder jet flow is not jetted to a desired height. -

When the fans 8a and 8b are xotated by the motors 7a
' and 7b, the solder 2 is takem into the Piping 9 from the
solder tank 10 by the fans 8a and 8b and is Jetted from the
soldexr jatting nozzle 3. Although an unnecessary material
such as an oxide floats on the melt surface 6 of the nolten

soldex, the unnecessary material is not takem into the piping
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9 by the operation mentiocned above.

Inasmush as the haeight H of the jet flow of tha sclder
2 is dependent upon a rotating speed of the motors 7a and 7b, -
the height H of the jet flow of the soldex 2 can ba adjusted
by adjusting an inverter (not shown) which controls the
motors 7a and 7b. Inasmuch as the inverter cam control a
rotational cycle of the motors 7a and 7b to a degree-of about
0 to 60 Hz, the height H of the jet flow of the sclder 2 can
be optionally set within a range of a height corrasponding to
the rotational cyele.

Referring to Figs. 6A to 8C, the shielding member 5
is comprises perforated plates 5a to 5d. The perforated
plates 5a and 5b are bent in an opposite direction to each
othex. The perforated plates S5c and 5d arxe bent in the sane
direction. The bending angle ig set so as to shield the
solder ball generated by a rebound of the jet flow curtain of
the soldex 2 at a drop point. The shielding membexr 5 is
mounted tc the solder jetting nozzle 3 or the solder tank 10
by a supporting member (not shown) so as té be positioned
near the drop point of the jet flow curta:.n of the solder 2.
Tha mounting position of the shielding member 5 is alsoc set
so as to 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~mentiocned
automatic soldering mechanism. The illustrated automatic
soldering apparatus comprises a board mounting mechanism él
for a carrier, a flux applying mechanism 22, shutters 23a to

23d, a preliminary heating mechanism 24, an automatic
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soldexing mechanism 25, a cooling mechanism 26, an automatic

12

cutter mechanism 27, a burring mechanism 28, and an inert gas
supplying mechanism 29. The board mounting mechanism 21 is a
mechanism for mounting the both-side mounted printed-circuit
board 1 to a carrier (not shown) which is for transferring
the both-side mounted printed-circuit board 1. The flux
applying mechanism 22 is a mechanism for applying a flux to
the back surface of the both-side mounted printed-circuit
board 1 on the carriex. The preliminary heating mechanism 24
is 2 mechanism for preliminarily heating the both-~side
mounted printed-circuit board 1 having the back surface to
which the flux is applied. The automatic soldering mechanisn
25 is a mechanism for carrying out the soldering operationﬁ
with respect to the both-side mounted printed-circuit board 1
which is preliminarily heated by the preliminary heating
mechanism 24. The cooling mechanism 26 is a mechanism for
cooling the both-side mounted printed-circuit board 1 after
the soldexring operation is carried out by the automatic
soldering mechanism 25. The automatic cutter mechanism 27 is
a mechanism for cutting and aligning the lead 12 fixed by the
soldexing operation in the automatic soldering mechanism 25
to a predetermined length. The automatic cutter mechanism 27
cuts and aligns the lead 12 sc 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 lin
each part of the both-side mounted printed-circuit board 1.
The shutters 23a to 23d are openad and closed when the
carrier is transferred from the flux applying mechanism 22.

into the preliminary heating mechanism 24. The shutters 23a
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to 234 are openad and closed when the.carriex is transferred
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from the preliminary heating mechanism 24 into the automatic
soldering mechanism 25. Similarly, the shutters 23a to 23d
are opened and closed when the carrier is transferred from
the automatic soldering mechanism into the cooling mechanisn
26. In this event, the inert gas supplying mechanism 29
alwa.ys supplies the inert gas to the preliminaxy heating
mechan:.sxn 24, the automatic soldering mechanism 25, and the
cooling machanism 26, respectively. The oxygen concentration
in the automatic soldering mechanism 25 is maintained in a
low concentration.

Inasmuch as the ine::t gas atmosphere 4 is formad
within the preliminary heating mechanism 24 and the cooling
mechanism 26 in spite of the fact that the shutters 23a to
23d are opened 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
mechanism 21, the £lux 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 pessible to
make the automatic soldering apparatus be compact when each
of the mechanisms is arranged such that the carrier

circulates each of the machanisms.
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Referring to Figs. 10 and 11, description will

procead to an aut&hatic socldering mechanism according to
anothar embodiment of this invention. The illustrated
automatic soldering machanism comprises a solder jatting
nozzle 3, motors 7a and 7b, fans 8a and Bb, a piping 9, a
solder tank 10, a carrier 41, drive motoxrs 42a and 42b,
carriex tiansferring chains 43a and 43b, a base 44, base feet
45a to 45d, gears 46a to 46d, a drive gear 47, a chain 48,
and a vertical movement motor 49. The carrier 41 caxries or
mounts the both-side mounted printed-cirxcuit board 1 to |
cireculate within an automatic soldering apparxatus which
comprises similar mechanisms illuatrated ia Fig. 9 except for
the automatic aoldering mechanism illustrated in Fig. 10.
.The drive motoxrs 42a and 42b and the carrier transfaerring
chains 43a and 43b are arranged on both sides of the carrier
41 so as to hold the caxxriex 41 therebetween. Each of the
drive motors 42a and 425 rotates the carrier transferring
chains 43a and 43b in a directioﬁ opposite to each other, in
orxder to transfer the carrier 41 in tha transferring
dzrectxon thereof .

The base 44 supports the solder tank 10. The base
feet 45a to 45d suppoxrt the base 44. The gears 46a to 464
are mashed with screw poxrtions 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
rotatioﬁél force fxom 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 48 to rotate the gears 46a

to 46d. The gears 46a to 46d transmit the rotational force
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to the base fead 45a to 45d through the screw portion. As a
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result, the base feed 45a to 45d vertically move the base 44.
It is possible to adjust the automatic soldexing mechanism in
response to the length of the lead 12.

Refexring to Figs. 12 and 13, the solder jetting
nozzles 3a and 3b are arranged in the inext gas -atmospha:e so
as to face each other. The solder jetting nozzles 3a and 3b
jet the solders 2a and 2b, respectively. The jet £flows of
the solders 2a and 2b are combined a predetermined or desired
height. The both~side mounted printed-circuit board 1 is
transferraed in a direction of an arrow A. When the both-sgide
mounted printed-circuit board 1 passes over the combined
point of the jet flows of the soclders .23 and 2b, the
soldering is carried out to the lead 12 of the electronic
dovice 11 and the surface-mounted device 13 on the back
surface. Each of the solder 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 desixed 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 nay
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
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the area in which the sclder ball 53 is generated, the sclder

ball 53 is prevented from attaching to the both-side mounted
printed-circuit board 1. In addition, the .solder ball 53 may
jump ocut f£rom the side of the jet flow cuxtain of the golders
2a and 2b, The jumped solder ball 53 is shielded by the
shielding member 51 having the perfo:ated'plate. By the
shielding member 51, it is possible to prevent the molten
solder from attaching to one of the sclder jetting nozzles 3a
and 3b when only the other of the solder jetting nozzles 3a
and 3b forms the jet flow curtain of the coxresponding
solders 2a and 2b.

The solder jet flow of the solder jetting nozzles 3a
is stopped just before all of the both-side mounted printed-
circuit boards 1 pass over the coubined point;. of the jet
flows of the soldexrs 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 transferxred 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 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 breaaks, the solder ball 53 may occur. The shielding
menboxr 51 serves to shield the solder ball §3.

'rhe solder jetting nozzles 3a and 3b are arranged so
as to project f£rom the melt surface 6 of the molten solder.
Alternatively, the solder jetting nozzles 3a and 3i: are
arranged so as toc become the same surface as the melt surface

6§ of the molten soldex. In addition, the solder jetting
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the solder 2b face the both-side mounted printed-circuit
board 1 tiansferrad thereto.

Referring to Figs. 12 and 13; description will be
mada about a soldering process accoxding to another
embodiment of the invention. The solders 2a and 2b jetted
from the solder jetting nozzles 3a and 3b are combined at an
intermediate poaiticn between the solder jetting nozzles 3a
and 3b. The solders 2a and 2b drop down to the drop point 52
of the wmelt 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 poxtion above the solder ball 53 is covexed
by the jet flow curtains of the solders 2a and 2b jetted from
each of the solder jetting nozzles 3a and 3b, the soclder ball
83 doas 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 s&ider 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 7¢ and 7d are not
illustrated), fans 8a to 8d (fans 8¢ and 8d are not
illustrated), a piping 9, a golder tank 10, a carrier 41,

drive motors 42a and 42b, carrier transferring chains 43a and
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43b, an invertexr 54, a restricting plate 55, and carxier
transferring chain hooks 56a and 56b.

The carrxier 41 carries the both-side mounted printed-
circuit boaxd 1 to circulates within the automatic soldering
apparatus. The drive motors d42a and 42b and the carrier
trangferring chains 43a and 43b are arranged on both sides of
the carrier 41 so as to hold the carrierx 41 therebetween.

The drive motors 42a and 42b rotate the carrier transferring
chainsg 43a and 4;b in a direction cpposite to sach

othex (directions of arrows F and G) to tramsfer the carrjer
41 in a direction of an arrow A by the carrier transferring
chain hooks 56a and 56b. |

When the fans 8a to Bd are rotated by the motors 7a to
7d, the solders 2a and 2b are taken into the piping 9 from
the solder tank 10 by the fans 8a to 8d. The solders 2a and
2b are jetted from the solder jetting nozzles 3a and 3b,
respactively. 2although an unhecéssary material such as an
oxide may float on the melt surface 6 of the molten solder,
the unnecessary material is not taken into the piping 9 by
the above-mentioned qperation:

The heights of the jet flows of the solders 2a and 2b
are dependent upon a rotational speed of the motors 7a to 7d.
In order to adjust the heights of the jet flows of the
solders 2a and 2b, the inverter controls the motors 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 is
possible to make the heights of the jet flows of the solders
22 and 2b be optionally set within the range of the height in

accordance with the rotational cycle.
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The restricting plate 55 is arranged at a connecting
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port side_of each of the fans Ba 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 flow curtains. In addition, the restricting
plate 55 pravents the molten solder fxom 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 member 51
is composed of perforated plates 51a to 51d. The pérforated
Plates 51la and 51b are bent in a reverse direction to each
other. The perforated platas Slc 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 mounted to the soldez
jetting nozzles 3a and 3b or the solder tank 10 by a
supporting member (not shéwni so as to be positioned neaxr 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
S0 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 nozzleg 3a and
3b forms the jet flow curtains of the corxresponding soclders
2a and 2b, the molten solder is not brought into contact with
the other of the soldex 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 below

20

the melt surface 6 of the molten solder by the lowered jet -
flows of the solders 2a and 2b. The taken inexrt gas floats

up and breaks so that the solder ball 53 is generated. The
shielding member 51 serves to shield the solder ball S3.

As described above, the jet flows are jetted high from
each of the solder jetting nozzles in the inext gas
atmosphere. The height of each of the jet flows becomes
greater than the length of the lead 12 of the elactronic
davice 1l1. 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 boaxd 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 automat;c cutter mechanism 27 after
soldsring. On jetting 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 frxom both
direcﬁions so that the solders 2a and 2b are faced each othex,
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 sclders 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 curtaing of the solders 2a

and 2b from each of the solder jetting nozzles 3a and 3b.
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Inasmuch as the solder ball 53 does not ascend above the jet
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flow curtaings of the solders 2a and 2b, it is possible to
intend an improvement of wé:king efficiency and a
stabilization of soldering quality. In addition, it is
possible to prevent the solder ball 53 from attaching to the
both-aide mounted printed-circuit board 1. As a result, it
is possible to improve the soldexing quality and the working
efficiency.

While this invention has thus far been described in
conjunction with the preferred embodiments thereof, it will
raadily be possible for those skilled in the art to put this

invention into practice in the various other mannexs.
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WHAT IS CLAIMED IS: _

1. An automatic soldering mechanism for jetting a
solder jet flow to a printed-circuit board to carxy 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 soldex
within said solder tank in an inert gas atmosphere.

| 2. An automatic soldering mechanism as claimed in
claim 1, said printed-circuit board being transferrsd to a
predetermined directiocn, 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.

3. An 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 solder tank to said
solder jetting nozzle means, said supplying means changing a
supply amcunt 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
ocne of claims 1 to 4, wherein said discharge port is

positioned at a position substantially equal to the nmelt

= c 'L Hn S *
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surface of said molten solder.

6. 2an automatic soldering maechanism as claimed in any
one of claims 1 to 4, whexein said discharge port is
positioned at a position higher than the melt surface of said
molten soldecx.

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
ona of claims 1 to 7, further comprising supporting means fox
supporting said solder jetting nozzle means to vary a jetting
angle of said solder jet £low.

S. aAn autematic solderxing mechanism as claimed in any
one of claims 1 to 8, further comprising vertical movement
maans 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 t; 9, wherein:

said printed-circuit board has front and back
surfacas;

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

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

1l. aAn automatic soldering mechanism as claimed in

any one of claims 1 to 9, wherein:

AR
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.said printed-circuit board has front and back

1]

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
surface.

12. An automatic soldering mechanism as claimed in
any one of claims 1 to 11, wherein said solder Jjetting nozzle
means is positioned sc as to be perpendicular to said
predetermined direction to jet said solder jet flow in a
- direction reverse to the pradetermined 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 soclder jetting nozzle
means comprises first and second solder jetting nozzles
disgposed opposite to each other.

14. an automatic soldering mechanism as claimed in
claim 13, said £irst and said second solder jetting nozzles
jetting €first and second solder jet flows, wherein:

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

said first and second solder jetting nozzles being
disposad go that said first and said second solder jet £lows
are combined near the top portion of each of said first and
gaid second jetting nozzles.

15. An automatic soldering apparatus for jetting a

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

* c L M S *
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one lead to carry out a soldering of said printed-circuit

board, said automatic soldering apparatus comprising:

a board carrier mechanism for carrying said printed-
circuit boazrd to a carrier;

a flux applying mechanism for applying a flux to a
back surface of said printed-~circuit board on said carrier to
process said printed-circuit board intoc a flux board;

a preliminary heating mechanism for preliminarily
heating said f£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 fox jetting said solder jet f£low highexr than a melt
surface of said molten solder within said solder tank in an
inert gas aﬁmosphere, said automatic soldering mechanism
carryihg out said seldering to said heated board to process
said heated board intc a soldered board:

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

an automat;c cutter mechanism for cutting the lead of
said cooled boazd to a predstermined length.

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

17. 2An 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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18. An automatic soldering apparatus as claimed in

26

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
means.

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

?O. 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.

2l. BAn automatic soldering apparatus as claimed in
any one of claims 15 to 20, wherein said automatic soldering
machanism further comp;ising shielding nmeans disposed near a
point at which éaid solder jet flow drops onto said éhe
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 fox supporting
said solder jetting nozzle means to vary a jetting angle of
said solder jet flow.

23. 2An auvtomatic soldering mechanism as claimed in

any one of claims 15 to 22, wherein said automatic soldering

A
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mechanism further comprises vertical movement means fox _
moving said solder tank to a direction perpenéicula: to said
_pfedate:minad direction.

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

. said printed-circuit board has front and back
suxfaces;

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

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

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

said printed-cixcuit board has front and back
surfaces;

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

a surface;mounted device being mounted on said back
surface. _

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

2%. an automatic soldering apparatus as cl?imed in
any one of claims 15 to 26, vherein said solder jetting
nozzle means is positioned so as to be perpendicular to said

Pradetermined direction to jet said solder jet flow in a

—

HII\II\ \\\I\\ III\\ \\I\I I



This Sheet Has Been Rep

[T

direction reverse to the predetermined direction near a top

28

rortion of said solder jet flow.

28. An automatic scldering apparatus as claimed in any
one of claims 15 to 26, wharein said solder jetting nozzle
means comprisgses 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 sclder jet flows, whexein:

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

said firgt and second solder jetting nozzles being
disposed so that said first and said second solder jet £lows
are combined neaxr the top poxrtion of each of said £irst and

said second jetting nozzles.
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