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SOLDERING APPARATUS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

5 The present invention relates to a soldering apparatus which performs 
soldering by jetting out streams of molten solder accumulated in a solder 
bath and permitting solder to come in contact with a piece to be soldered. 
2. Description of the Related Art 

There are vari~us types of soldering apparatuses. Fig. 1 shows an 
10 example of an apparatus- using a jet stream nozzle 12 of the fillet· up nozzle 

type disposed in a solder bath 3. 
The structure of the principal section around the fillet up nozzles (12a 

and 12b) of the soldering apparatus la is made up of the solder bath $ 
! accumulating solder 7, heating m~ans 13 for the solder 7, a jet·stream nozzle . 

15 12a of the primary side disposed in the solder bath 3, a jet-stream nozzle 12b 
of the secondary_ side of the fillet up nozzle type or the like, as illustrated. 
Note that a conveyor 5a slanted upward in the direction of travel is provided 
above the jet-stream nozzle 12a of the primary side and the jet-stream nozzle . 
12b of the secondary side~ a· mounted substrate 4 to be soldered being 

20 attached- to this conveyor 5a. 
Fig. 2 schematically shows the jet·streaming condition of solder from the 

secondary side jet·stream nozzle 12b of the type presented in Fig. l. This 
secondary side jet•stream nozzle 12b consists essentially of a front former 14 
and a rear former 15, the solder in the solder bath 3 of Fig. 1 being sent to 

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

30 . Solder streams 16 and 17 separated before and after this process run 
into contact point A and contact point B relative to the mounted substrate 4 
and flow out. The point A and the point B are called the peel back points of 
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the solder stream, the length between A and B being callf~d the DIP length, 
over which the solder 7 migrates and settles on the electrodes of the mounted 
substrate 4 and solder land, whereby the soldering process is implemented. 

As described above, as to improve the soldering quality of the mounted 
5 substrate 4, it is necessary to control various conditions at each section of the 

soldering apparatus such as a conveying speed of the conveyor 5a proper for 
the type of solder, a temperature of the solder bath 3, a'flux specific gravity, a 
preheater temperature, and a post·soldering cooling condition, all at 
optimum levels. Above all, most critical conditions include a flow speed, a 

10 waveform, and wave amplitude of the jet stream of the solder. 
Since the fl.ow speed, the waveform, and the wave amplitude of the jet 

stream of the solder from the jet·stream nozzle vary with small variatio~s in 
height, position and the like of the front former 14 and the rear former 15, it 

' becomes necessary to opt~ize position, angle, etc. of the front former 14 a:rid. 
15 the rear f~rmer 15 by taking into consideration such factors as the condition 

at each portion of the apparatus at a given moment and the soldering 
conditions of the mounted substrate. 

However, inasmuch as the prior art adjustments of the front and rear 
formers 14 and 15 of the jet·stream nozzies 12a and 12b are manually 

20 performed by using nuts and screws, conventional practice has been for the 
skilled worke!! to adjust the position and angle of each portion of the nozzle to 
the optimum l~vels while visually checking the finish status of the soldering 
results. 

Consequently, the practice of manually adjusting the nozzles has made 
25 making micro·adjustments an extremely arduous task, resulting in problems 

disparate soldering quality, low product yield, and low productivity. 
Another problem is that it is impossible to perform timely controlling 

while moving. the mounted substrate, so that application of optimum 
soldering conditions required time. There is a further complication in that 

30 reproduction of the optimum soldering conditions is not an easy matter when 
a machine change is made. 

Likewise. in the case in which the above·mentioned soldering apparatus 
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is installed in production facilities spread in many areas of the country, the 
quality ()f soldering deteriorates in a particular facility in an area where 
skilled workers are hard to find, thus creating a situation where it is difficult 
to assure stable productivity throughout all related production facilities. 

5 Moreover, in rece.nt years, environmental problems have given rise to a 
demand for switching to lead·free soldering, thereby bringing about prospects 
of different soldering conditions than those thus far known in regard to the 
flux used, soldering properties and other factors, narrower margin of 
optimum soldering conditions than before, and difficulty of performing good 

10 soldering, wherefore it is considered likely that the problems enumerated 
above may become a reality to make the maintenance and control of 
soldering quality more ~nd more difficult. 

SUM1\'1ARY OF THE INVENTION 
. . . ' 

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

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

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

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

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

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

that can turn, drive means for driving a relative position of the end of the 
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jet·stream nozzle to a predetermined position relative to the piece to be 
soldered, and control means for outputting the control signal to the drive 
means according to such predetermined position. 

The jet·stream nozzle with the end is composed of a front former 
5 disposed at the end of the nozzle body on the upstream side of the conveying 

direction of the piece to be soldered and a rear former disposed at the end of 
the nozzle body on the downstream side of the conveying direction of the 
piece to be soldered, at least one of either the front former or the rear former 
being set up in such a way so as to be moved by the drive means receiving the 

10 control signal. 

The drive means has a first drive means for driving the front former so 
that the front former is in a predetermined position and angle relative to the 
piece to be soldered. 

t -
! The drive means is also made up of second drive means for driving the 

15 rear former so that the rear former is in a predetermined position and angle 
relative to the piece to be soldered. 

The soldering appara~us of the present invention ~er includes an 
image capture means for acquiring images of the jet·streaming condition of 
molten solder from the jet·stream nozzle and display means for displaying a 

20 condition of the jet·streaming of the molten solder, images of which ~re 
captured by the image capture mean&. 

The control means stores other soldering conditions, together with the 
position of the end of the jet· stream nozzle relative to the piece to be soldered 
for each piece to be soldered. 

25 The soldering apparatus of the present invention further includes second 
control means connected to the first control means via a communication line, 
the second control means outputting to the control means control signals for 
controlling via the communication line so that at least the end of the 
jet·stream. nozzle is in a predetermined position relative to the piece- to be 

30 soldered. 

The second control means stores other soldering conditions, together 
with the position of the end of the jet·stream nozzle relative to the piece to 
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be soldered for each piece to be soldered 
The soldering apparatus of the present invention further comprises 

second control means connected to the control means and the image capture 
means via communication line and second display means for ~splaying 

5 acquired images inputted via the communication line from the image capture 
means, the second control means outputting to the control means control 
signals for controlling via the communication line so that at least the end of 
the jet-stream nozzle is in a predetermined position relative to the piece to 
be soldered. 

10 The second control means stores other soldering conditions, together 
with the position of the end of the jet-stream nozzle relative to the piece to 
be soldered for each piece to be soldered. 

The front former having a front support shaft supported by the nozzle. 
t body is provided so as to turn relative to the front support shaft. 

15 The first drive means includes a pressure rod that can be driven 
vertically, the front former having a U·shaped member provided-so as to turn 
relative to the front support shaft serving as a pivot, the end of the U-shaped 
member being supported by the pressure rod. 

The rear former having a rear support shaft supported by the nozzle 
20 body is pi:ovided so as to turn relative to the rear support shaft. 

The second drive means has a pressure rod drivable vertically, one end of 
the rear former provided so as to turn relative to the rear support shaft 
serving as a pivot, the other end being supported by the pressure rod. 

The front former is provided so as to turn relative to the support shaft, 
25 while the first drive means is provided with both ends thereof moving 

vertically with an intermediate point as a fulcrum, including a first drive 
mec~anism which, with its one end being linked to a first lever-shaped 
member holding up the front former and to one end of the first lever-shaped 
member, moves the one end of the first lever-shaped member vertically. 

30 The first drive mechanism has a first motor and a first ascent and 
descent member with its one end screwed onto the shaft of the first motor 
and its other end linked to the lever-shaped member, which performs the 
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ascent and descent movement corresponding to the number of revolutions of 
the first motor. 

The rear former is provided so as to be able to turn relative to the 
support shaft, while the second drive means is provided with both ends 

5 thereof moVing vertically with an intermediate point as a fulcrum, 
comprising a second drive mechanism which, with its one end being linked to 
a second lever-shaped member bearing the rear former and to one end of the 
second lever-shaped member, moves the one end of the second lever-shaped 
member vertically. 

10 The second drive mechanism is made up of a second motor and a second 
ascent and descent member with its one end screwed onto the shaft of the 
second motor and its other end linked to the second lever·shaped member, 
which performs ascent and descent movement corresponding to the numbe~ . 
of revolutions of the second motor. ·' 

15 The soldering apparatus of the present invention also has flux supply 
means for supplying flux to the piece to be soldered which is positioned 
further on the side in the conveying direction of the piece to be soldered than 
the solder bath. 

The soldering apparatus of the present invention additionally has 
20 preheating means, disposed in be~een the flux supply means an.d the sol4er 

bath for preheating the piece to be soldered which is coated with the flux. 
Furthermore, in order to accomplish the objects described above, the 

solder apparatus of the present invention is a solder apparatus which applies 
soldering process to the· piece to be soldered being conveyed in the 

25 predetermined direction by causing molten solder accumulated in the solder 
bath to jet out in stream, the apparatus comprising a primary jet-stream 
nozzle which jets out streams of molten solder in the solder bath and a 
secondary jet·stream nozzle which is disposed further downstream in the 
conveying direction of said piece to be soldered than the primary jet·stream 

30 nozzle, jetting out streams of molten solder in the solder bath and having a 
end that can be turned, drive means for driving so that the relative position 
of the end of the secondary jet·stream nozzle to the piece to be soldered may 
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be in the predetermined condition. and control means for outputting the 
control signal corresponding to the predetermined condition to the drive 
means. 

In the aforementioned soldering apparatus of the present invention. the 
· 5 soldering process is conducted as the molten solder in the solder bath is 

jetted out in stream by the jet-stream nozzle with the end that can be turned 
so as to permit the piece to be soldered to come in contact with the molten 
solder. 

Then. if it is desired to change the jet streaming condition of the molten 
10 solder from the jet·stream nozzles, the control signal corresponding to the 

relative positio~ of the end of a; nozzle that is desired to be varied is 
outputted by the control means to the drive means. 

And by virtue of the drive means, to which the control signal is inputte~ . 
' the end of the jet·stre8:Dl nozzle is driven so as to be in a position 

15 corresponding to the control signal. 
Since, in this manner, adjustments of the position of the end of the· 

jet·stream nozzle can be performed not manually but by using the control 
means and the drive means, timely micro·adjustments can be accomplished 
easily and the relative position of the end of the jet·stream nozzle c~ be 

20 varied in short time with good accuracy. 
In addition, storing in the control means other soldering conditions, 

together with the relative position of the end of the jet·stream nozzle "to the 
piece to be soldered for each piece to be soldered makes it possible to 
reproduce at any time the soldering conditions that have been stored. 

25 Further, by capturing images of the jet·streaming condition of the molten 
solder from the jet·stream nozzle through the image capture means, and by 
displaying the jet·streaming condition of the molten solder through the 
display means. it is possible to observe the jet·streaming condition of the 
molten solder, enabling the images acquired to be fed back to the soldering 

30 conditions in a timely manner. 
Moreover, through the secondary control means connected via the 

communication line to the control means, the control signal controlling at 
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least the positional status of the end of the jet· stream nozzle is outputted via 
the communication line and through the control means in receipt thereof, the 
control signal corresponding to such positional status is outputted to the 
drive means, whereupon through the drive means, the end of the jet·stream 

5 nozzle is driven so as to be in the relative position corresponding to the 
control signal. 

As a result, remote operation of the jet· stream nozzle can be performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The foregoing and other objects, features and advantages of the present 
invention will be apparent to those skilled in the art from the following 
description of the presently preferred exemplary embodiments of -thT . 
invention taken in connection with the accompanying drawings, in which: • 

Fig. 1 is a schematic diagram showing the construction regarding a 
15 conventional solder bath and jet·stream. nozzles; 

Fig. 2 is a schema,tic diagram of a jet·streaming condition created by a · 
c-:>nventional jet·stream nozzle; 

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

20 Fig. 4 shows the construction of a solder bath including a rear former 
·drive of a soldering apparatus of the first preferred embodiment. of the 
present invention;. 

Fig. 5 shows the construction of a solder bath including a front former 
drive of a soldering ,apparatus of the first preferred embodiment according to 

25 the present invention; 

Fig: 6 shows a detailed structure of a jet·stream nozzle of a soldering 
apparatus of" the first preferred embodiment according to the present 
invention; 

Fig. 7 is a schematic diagram for explaining the condition of jet·stream 
30 nozzle control when applying a soldering process according to the first 

preferred embodiment of the present invention; 
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Fig. 8 is a block diagram showing a system of drive and control means of 
a soldering _apparatus of t~e first preferred embodi:ment according to the 
present invention; 

Fig. 9 is a view showing an example of a Nozzle Adjustment screen 
5 displayed on the monitor of a personal computer used for a soldering 

apparatus of the first preferred embodiment according to the present 
invention; 

Fig. 10 is a diagram showing an example of a Nozzle Operating screen 
displayed on the monitor of a personal computer used for a soldering 

10 apparatus of the first preferred embodiment according to the present 
invention; 

Fig. 11 is a diagram showing an example of a Data Edit screen displayed 
on the monitor of a personal computer used for a soldering apparatus of th$ . 

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

first preferred embodiment according to the present invention; 
Fig. 13 is a diagram showing the construction of a principal section of a 

soldering apparatus of a second embodiment according to the present . 
invention; and 

20 Fig. 14. is a flowchart explaining the operation of a soldering apparatus 
of the second.embodiment according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of a soldering apparatus according to the present 

25 invention will be described below with reference to the drawings. The same 
reference numbers will be used for expressing the same component members 
as in the Description the Related Art above. 
First preferred embodiment 

Fig. 3 shows a schematic diagram illustrating the entire construction 
30 regarding principal sections of a soldering apparatus 1 of a first preferred 

embodiment. 

The soldering apparatus 1 generally includes conveying means· 5 such as 
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conveyor, a flux coating unit 110, a preheater 120, a solder bath 11, a cooler 
130, and a cleaning unit 140. 

The conveying means 5 supports edges on both sides of a mounted 
substrate 4 and conveys the mounted substrate 4 in the direction of arrow (a) 

5 at a predetermined conveying speed. This permits .the mounted substrate 4 
to be sent from an opening lOOa provided at a frame 100 to inside the 
soldering apparatus 1. 

The flux coating unit 110 coats flux on the surface to be soldered of the 
mounted substrate 4. Flux purports to . secure wetness of subsequent 

10 soldering~ removing a superficial oxide film through chemical reaction to 
ensure that the molten flux is adequately wet with the mounted substrate 4. 

This coating of flux is performed with the flux bubbled by introducing 
compressed air through a bubble pipe provided in the flux liquid. Bubblin~ _ 
enables the flux to be coated uniformly inside the through holes and betweeJ. 

15 leads. 

The preheater 120 is, for example, made of a stick-shaped heater, a panel 
heater or the like, preheating the mounted substrate 4. By this preheating, 
the solvent portion of the flux is evaporated and dried, and a drastic thermal 
shock upon soldering is alleviated, reducing deformation (warping and 

20 . bending). of the mounted substrate 4. 

The solder bath 11 is, as described later, where solder accumulated 
inside the solder bath 11 is heated by a heater <not shown) to bring_ it to a 
molten state so that the solder can flow, jetting out in stream from the 
nozzles to carry out the soldering process. 

25 The solder bath 11 is made up of a primary jet·stream nozzle 101 and a 
secondary jet·stream nozzle 22, jetting out stream of molten solder from the 
primary jet·stream nozzle 101 and the secondary jet·stream nozzle 22. 

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

30 The secondary jet·stream nozzle 22 arranges the solder supplied by the 
primary jet·stream nozzle in uniform quantities of solder to eliminate any 
bridge defect. 
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The cooler 130 is provided with a cooling fan 131, cooling by the cooling 
fan 131 the mounted substrate 4 upon its release from the solder bath 11. 

The cleaning unit 140 removes unnecessary flux or any other similar 
material deposited on the mounted substrate 4. 

5 The entire soldering process in the preceding soldering apparatus 1 will 
be described. 

First, by virtue of the conveying means 5 holding edges of both sides of 
the mounted substrate, the mounted substrate 4 is conveyed at the 
predetermined speed in the direction of arrow (a), and the mounted substrate 

10 4 is sent from an opening lOOa provided at a .frame 100 to inside the 
soldering apparatus 1. 

Then, inside the frame 100, the mounted substrate 4 is further conveyed 
by the conveying means 5 in the direction of arrow (a), whereupon flux is firsl 
coated on the soldering face (underside) of the mounted substrate by the fl~ 

15 coating unit 110, followed by preheating of the mounted substrate 4 by the 
preheater 120. 

And while the underside of the mounted substrate 4 is being in contact 
with the molten solder jetting upward· respectively from the primary 
jet·stream nozzle 101 and the secondary jet·stream nozzle 22, the mounted 

20 substrate 4 is conveyed in the direction of arrow (a) at the predetermi~ed 
speed. 

This enables leads, a circuit portion not shown, respectively provided on 
the top side of the mounted substrate 4, to be soldered from the underside of 
the mounted substrate 4. 

25 When the soldering process in the solder bath 11 is completed in this 
manner, the mounted substrate 4 is further conveyed by the c_onveying means 
5 in the direction of arrow (a), the mounted substrate 4 being cooled by the 
cooling fan 131 at the cooler 130 and unnecessary flux deposited on· the 
mounted substrate 4 being removed· at the cleaning unit 140. 

30 In the foregoing manner, the soldering process of the mounted substrate 
4 in the soldering apparatus 1 is completed, and the mounted substrate 4 is 
conveyed by the conveying means 5 to outside the soldering apparatus 1. 
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Next. detailed construction of the preceding soldering apparatus 
including the drive syste~ of the solder bath 11 will be described. 

Fig. 4 and Fig. 5 are schematic diagrams of the solder bath 11 including 
its drive system of the soldering apparatus according to a first preferred 

5 embodiment of the present invention. 

In this instance, Fig. 5 represents the schematic diagram of Fig.· 4 
viewed along arrow B. 

As shown in Fig. 4, the soldering apparatus 1 is made up of the solder 
bath 11 for accumulating solder 10. the secondary jet·stream nozzle 22 

10 housed therein. adjustment control means 23 for controlling the secondary 
jet-stream nozzle 22. conveying means 5 for conveying the mounted substrate 
4. 

The secondary jet·stream nozzle 22 includes a fillet up type having a . 
r . 

front former 26 and a rear former 27, while the adjustment control means 2S 
15 is composed of a drive 28 and control means 29. 

The drive 28 consists essentially of a front former drive 28a driving the 
front former 26 and a rear former drive 5lb driving the rear former 27. 

The control means 29 in a first preferred embodiment employs a 
personal computer (hereinafter referred to as "PC") 29a and a control 29b 

20 · controlling the drive. comprising a system of driving and controlling the dtjve 
28 via remot~_operation. 

Also, as shown in Fig. 4. a camera 35 is disposed in the soldering 
apparatus 1 for monitoring the condition of the solder bath 11. jet-stream 
status of the secondary jet-stream nozzle 22, and the soldering conditions of 

25 the mounted substrate 4. The camera 15 is connected. to the control means 
29 and controlled thereby. 

First. the construction of every section/portion of the soldering apparatus 
1 including the foregoing principal structural elements will be described 
below. 

30 The solder bath 11 is made up of a container having a structure shown 
in Fig. 4, so formed that solder 10 is accumulated therein as described above 
and that solder 10 goes in and out via a pump (not shown). 
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In this solder bath 11, the nozzle body 22a of the secondary jet-stream 
nozzle 22 is fixed as shown in ;Fig. 4, the front former 26 and the rear former 
27 being set up before and after an opening above the nozzle body 22a. 

Fig. 6 is an enlarged view for describing details of the structure of the 
5 front former 26 and the rear former 27 of the solder bath 11. 

The front former 26 includes a lower front nozzle wall 26a set upright at a 
slight slant and an extension wall 26c curved in a reverse U shape, one end 
side of which is linked to the lower front nozzle wall 26a via a flat 
plate·shaped carry·over wall 26b. 

10 In approximately the center of the carry-over wall 26b, a front support 
shaft 32 is supported by the nozzle body 22a side, the ~ont former 26 .being 
rotatably supported relative to the front support shaft 12. 

A flat support plate 26d is affixed to the extended end of the extensio• . 
wall26c. 1 

15 The top side of the extension wall 26c is formed in a reverse U shape at a 
slight slant and disposed in proximity to the mounted substrate 4. 

The rear former 27 is made up of a horizontal wall 27a, one end of which 
is linked to the rear support shaft 33 supported by the nozzle body 22a side, 
and the ·other end side of which stretches along the approximately horizontal 

20 direction, a first upper rear nozzle wall 27b which is set upright and ~ed 
to above the .. horizontal wall, and a second upper rear nozzle wall 27 d which 
is set upright to an L·shaped member 27c affixed to the horizontal wall 27a 
and which is provided in parallel at an appropriate spacing with the first 
upper rear nozzle wall 27b. 

25 Note that the upper end of the first upper rear nozzle wall 27b is slightly 
slanted, its upper end being disposed in a position proximate to the mounted 
substrate 4. 

Next, the rear former drive 51b shown in Fig. 4 will be describ~d in 
detail. 

30 The rear former drive 51b is made up of a pressure lever 18, a drive 
mechanism 19 or the like. 

The pressure lever 58 is composed of a pressure rod 60 With its curved 
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portion in abutment with the underside of the horizontal wall 27a of the rear 
former 27, a lever-shaped member 61 affixed to one end side of the pressure 
rod 60 or the like. 

The middle portion of the lever·shaped member 61 is supported by a 
5 support bracket 42 affixed to the nozzle body 22a side of the secondary 

jet·stream nozzle 22, and to its other end is linked a coupling 63 of the drive 
mechanism 59. 

The drive mechanism 59 is constituted by a body case 64 affixed to the 
nozzle body 22a side, a motor 45 housed therein, a female screw shaft 48 

10 which screws onto a screw shaft 47 of a motor shaft 46 side, a joint shaft 49 
to be linked to the female screw shaft 48, a guide shaft 50 or the like. It has 
to be noted that the coupling 63 is linked to the joint shaft 49. Also, the 
motor 45 is linked to the control means 29 and controlled thereby. ; 

In the rear former drive 51b according to the constru~tion described 
15 above, when the motor 45 is driven, the female screw shaft 48 screwed onto 

the screw shaft 47 of the motor shaft 46 side turns vertically along said screw 
shaft 4 7, and the joint shaft 49 linked to the female screw shaft 48 turns 
vertically accordingly. 

In this vertical movement, the vertical posture of the female screw shaft 
20 48 ~nd the joint shaft 49 is guided vertically by a guide shaft 50, ther~by 

enabling smooth movement. 

And, in line with the vertical movement of the joint shaft. 49, the 
coupling 63 linked to the joint shaft 49 also carries out the vertical movement 
following the joint shaft 49. In this instance, the joint shaft 49 is the type 

25 having a ball joint 31 and the coupling 63 can move along the approximately 
vertical direction without difficulty. 

As a result of this movement of . the coupling 63, the ~ver·shaped 
member 61 performs a· lever movement with the support bracket 42 as its 
fulcrum, thereby moving the pressure rod 60 vertically. 

30 And, following this vertical movement of the pre.ssure rod 60, depending 
on the position of the pressure rod 60 vertically, the horizontal wall 27a of 
the rear former 27 turns with the rear support shaft 33 as its center. 
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Next, the front form.er drive 28a shown in Fig. 5 will be described in 
detail. 

The former drive 28a is made up of the pressure lever 58, the drive 

mechanism 59 for operation thereof or the like. 

5 The pressure lever 58 is composed of a pressure rod 60 abutting its 
round portion to the underside of the support plate 26d of the front former 26, 
the lever· shaped member 61 affixed to one end side of this pressure rod 60 or 
the like. 

The middle portion of the lever-shaped member 61 is supported by a 
10 support bracket 62 affixed to the nozzle body 22a side of the secondary 

jet·stream nozzle 22, and to its other end is linked the coupling 63 of the 
drive mechanism 59. 

. 
The drive mechanism 59 comprises a body case 64 affixed to the nozzl~ _ 

body 22a side, a motor 65 housed therein, a female screw shaft 68 which 
15 screws onto a screw shaft 67 of a motor shaft 66 side, a joint shaft 69 to be 

linked to the female screw shaft 68, a guide shaft 50, or the like. Note that 
the coupling 63 is linked to the joint shaft 69. Also, the motor 65 is linked to 
the control means 29 and controlled thereby. 

In the front form.er drive 28a according to the construction described 
20 above, when the motor 65 is driven, the female screw shaft 68 screwed o~to 

the screw shaft 67 of the motor shaft 66 side turns vertically along the screw 
shaft 67, and the joint shaft 69 linked to the female screw shaft 68 turns 
vertically accordingly. 

In this vertical movement, the vertical posture of the female screw shaft 
25 68 and. the joint shaft 69 is guided by the guide shaft 50 in the vertical 

direction, thereby enabling smooth movement. 

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

30 having a ball joint 71 and the coupling 63 can move along the approximately 
vertical direction without difficulty. 

As a result of this movement of the coupling 63, the lever·shaped 
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member 61 performs a lever movement with the support bracket 62 as its 
fulcrum, thereby moving the pressure rod 60 vertically. 

And, following this vertical movement of the pressure rod 60, depending 
on the position of the pressure rod 60 vertically, the front former 26 turns 

5 with the front support shaft 32 as its center. 

Fig. 7 shows the movements of the front former 26 and the rear former 
27. 

The front former 26 and the rear former 27 depicted in the solid line 
positions in Fig. 7 shift to the position above the dotted line or to the position 

10 below the dash and dotted line as the pressure rods. 60 and 40 turn vertically. 
As mentioned above, the front former 26 and the rear former 27 includes 

a front support shaft 32 and a rear support shaft 33 at positions away from 
the pressure points of the pressure rods 60 and 40, and the front former 26 

t . 

and the rear former 27 turn at the basic points of the front and rear support 
15 shafts 32 and 33. 

Consequently, the front former 26 and the rear former 27 shifted to the 
positions indicated by the solid lines and the dash and dotted lines are 
different from the postures of the front former 26 and the rear former 27 
shown in solid lines and assume a posture in which it can turn. 

20 As a result, the positions and the angles of the front former 26 and r~ar 
former 27 relative to the mounted substrate 4 are in a different status from 
the solid line status. 

From the foregoing, it is possible to control the positions and angles of 
the front former 26 and the rear former 27 relative to the mounted substrate 

25 4 in any arbitrary status. 

In this way, by setting/changing the positions and angles of the front 
former 26 and the rear former 27 relative to the mounted substrate 4, length 
D of the DIP length described in Fig. 2 in connection with the Related Art 
varies, so that it is possible to con~l online the soldered results of the 

30 mounted substrate 4 to the optimum status. 
Fig. 8 is a block diagram showing a system including the control means 

29 for controlling the drive 28 of the soldering apparatus 1. 
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The control means 29, for example, is made up of a control 29b and a PC. 
29a controlling the drive system of each section of the soldering apparatus 1, 
the control 29b further including a sequencer 90b, and drivers 91b and 92b 
which carry out data exchange. 

5 The PC 29a and the control 29b are known, but the optimum values to 
control the soldering apparatus under optimum conditions are inputted 
beforehand into the PC 29a and the control 29b. 

In the PC 29a are inputted and stored as the control contents of the 
soldering apparatus 1, for example, the positions and angles or the like of the 

10 front former 26 and the rear former 27 of the secondary-jet-stream nozzle in 
addition to the conveying speed, flux specific gravity, preheater temperature, 
solder temperature, profile or the like appropriate for each mounted 
substrate 4. Also, in the PC 29a are inputted and stored the control and 

r . 

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

15 Further, the PC 29a is connected to the camera 35, so that images 
acquired thereby can be observed by a monitor 90a of the PC 29a. 

The sequencer 90b outputs control signals for controlling various drive 
systems of the apparatus corresponding to various soldering conditions 
inputted from the PC 29a. For instance, the sequencer 90~, when the 

20 positional conditions of the front former 26 and the rear former 27 ~e 
inputted from the PC 29a, based on the signals, outputs control signals 
corresponding to t~e positional conditions to drivers 9lb and 92b. 

The drivers 9lb and 92b, according to the control signals, feed drive 
signals for revolving the desired number of revolutions to the motor 65 of the 

25 front former drive 28a and the motor 45 of the rear former drive 28b. 
Accordingly, as the motors of the drives 28a and 28b of the front and rear 
formers revolve for the desired number of revolutions, the front former 26 
and the rear former 27 operate according to the aforementioned principle. 

It has to be noted that as other control signals, the sequencer 90b 
30 outputs the control signals inputted from the PC corresponding to the 

conveying speed to the driver 25a connected to the motor 25b used for the 
conveying means 5 such as the conveyor, whereas, upon receiving the signals, 
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the driver 25a sends the drive signals corresponding to the conveying spe~d 
·to the motor 25b for conveying, thus carrying the mounted substrate 4 at the 
desired conveying speed. 

Also, with an input of the detection value of the flux specific gravity from 
5 the flux specific gravity meter llOa, which measures the flux specific gravity 

to be used by the flux coating unit 110, the sequencer 90b outputs the 
detection value to the PC 90a for storage in the memory mean (not shown) in 
the PC 29a. 

As described above, for the soldering conditions by the soldering 
10 apparatus l, for example, the positions, angles or the like of the front former 

26 and the rear former 27 of the secondary jet-stream nozzle 22 are inputted 
and stored in the PC 29a, and when various conditions stored are used again, . -
said data is outputted to the sequencer 90b to enable the soldering process to 

r 

be applied according to the reproducible soldering conditions. 
,. 

15 The control program of the soldering conditions for executing control of 
the soldering conditions mentioned above is stored in the memory means (not 
shown) in the PC 29a, and when executing it, it is read out by the main 
memory and executed by the CPU. As the memory means therefor, for 
instance, magnetic memory devices or the like such as hard ~sk and floppy 

20 disk are used. 

Next, specific examples when the control program of the soldering 
conditions by the PC 29a is executed will be described. 

When the control program of. the soldering conditions is executed, 
screens shown below are displayed in the monitor 90a of the PC 29a, whereby 

25 the engineer controls the soldering conditions by using input means such as 
key plate and mouse. 

Fig. 9 shows an example of a Nozzle Adjustment screen, which is 
displayed on the monitor 90~ of the PC 29a. The screen shown in Fig. 9 is so 
designed that the items of various soldering conditions are inputted online 

30 from the sequencer 90b and can be monitored. 
As shown in Fig. 9, the Nozzle Adjustment screen has a Nozzle Position 

indicator 200, a Communication Command indicator 201, a Primary Former 
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indicator 202, a Secondary Former indicator 203, a Primary Jet-Stream RPM 
indicator 204, a Secondary Jet·Stream RPM indicator 205, a Conveyor Speed 
indicator 206, and a Flux Specific Gravity indicator 207 for the display 
portion, as well as a Nozzle Operating button 208, a Description of Structure 

5 button 209, a Data Edit button 210, .and an End button 211 for the operating 
buttons. 

The Nozzle Position indicator 200 graphically .·displays the current 
positions of the primary former (front former) and the secondary former Crear 
former) from their origins. In the Nozzle Position indicator 200 there are 

10 provided respectively many lines in the positive direction and the negative 
direction from the origins, and of such many lines, those lines corresponding .. to .the current positions of the primary former· (front former) and the 
secondary former Crear former) are shown in different colors to facilitat~ 

; . 

identification. ' 
15 The Communication Command indicator 201 displays the 

communication status with the sequencer 90b. When the values therein 
change, it shows that communication is normal. 

The Primary Former indicator 202 displays the position of the primary 
former (front former) from its origin. In this case, the position of the front 

20 former 26 from its origin means that for example, 0 (origin) is set in Fig: 4 
when the fr<!~t support shaft 32 and the support plate 26d are parallel, 
indicating a value as to how far the horizontal wall 26d shifted from the 
position of origin in a vertical direction by means of the pressure rod 60. 

The Secondary Former indicator 203 displays the position of the 
25 secondary former (rear former) from its origin. In this case, the position of 

the rear former 27 from its origin means that for example, 0 (origin) is set in 
Fig. 4 when the rear support shaft 33 and the horizontal wall 27a are parallel, 
indicating a value as to how· far the horizontal wall 27a shifted from said 
position of origin in a vertical direction by means of the pressure rod 60. 

30 The Primary Jet-Stream RPM indicator 204 displays the current number 
of revolutions of the pump jetting out streams of molten solder from the 
primary jet·stream nozzle 101 shown in Fig. 3. The Secondary Jet·Stream 
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RPM indicator 205 displays the current number of revolutions of the pump 
jetting out streams of molten solder from the secondary jet·stream nozzle 22 
shown in Fig. 3. 

The Conveyor Speed indicator 206 displays the current value of the 
5 speed of a conveyor constituting the conveying means 5 shown in Fig. 3. 

The Flux Specific Gravity indicator 207 displays the current value of the 
flux specific gravity inputted from the specific gravity value of flux meter 
llOa shown in Fig. 8. 

The Nozzle Operating button 208 displays the Nozzle Operating screen 
10 to be explained later once the button is selected by clicking or other means. 

15 

The Description of Structure button 209 displays the Nozzle Photograph 
Explanatory screen when the button is selected by clicking, for example. 

The Data Edit button 210 displays a Data Edit screen explained later r . · . when the button is selected by clicking or the like. ' 
The End button 211 is used for terminating display. 
Fig. 10 gives an example of a Nozzle Operating screen to be displayed by 

selecting the foregoing Nozzle Operating button 208. As shown in Fig. 10, a 
broad classification is made on the Nozzle Operating screen for the setting of . 
·the shifting length of the primary former and that of the shifting length of 

20 "the seco~dary former. 
For tools to shift the position of the primary former Cfront former 26), an 

Input box 221, an Origin Setup button 222, and a Shift Start button 223 are 
provided. 

The Input box 221 is used when changing the current position of the 
25 primary former <front former) with a shifting length shown therein 

corresponding to the number of clicks of the Operating button 221. 
In this case, in the Input box 221, the shifting length of the primary 

former in the vertical direction can be modified by :lOmm, and the minimum 
variable unit is, for example, O.lmm. 

30 The Origin Setup button 222 is used when shifting the primary former 
(front former) to the position of its origin. 

The Shift Start button 223 operates so that when it is executed after 
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changing the. input value, the front former illustrated in the Nozzle Position 
indicator 200 shown in Fig. 9 shifts to the predetermined position, while, at 
the same time, the front former actually makes a shift as instructed. 

For tools to shift the position of the secondary former (rear former 27), an 
5 Input box 224, an Origin Setup button 225, and a Shift Start button 226 are 

provided. 

The Input box 224 is used when changing the current position of the 
secondary former (rear former) with a shifting length shown therein 
corresponding to the number of clicks of the Operating button 224a. 

10 In this case, in the Input box 22'1, the shifting length of the secondary 
former in the vertical q.irection can be modified by :1:10mm, and the minimum 
variable unit is, for example, O.lmm. 

The Origin Setup button 225 is used when shifting the secondary formei; 
p • 

(rear former) to the position of its origin. i 

15 The Shift Start button 226 operates so that when it is executed after 
changing the input value, the rear former illustrated in the Nozzle Position 
indicator 200 shown in Fig. 9 shifts to the predetermined position, while, at 
the same time, the rear former actually makes a shift as instructed. 

Ann End button 227 is used when terminating the Nozzle Operating 
20 screen. By executing this button, the screen retµms to the Noz~le 

Adjustment ~~een shown in Fig. 9. 

Fig. llA shows an example of a Data Edit screen displayed by selecting 
the Data Edit button 210 shown in Fig. 9. 

As shown in Fig. llA, the Data Edit screen includes as its data input 
25 section a Measuring Date Input box 231, a Measuring Person Input box 232, 

a Machine Code Input box 233, a Substrate Code Input box 234, a Primary 
Former Input box 235, a Secondary Former Input box 236, . a Primary 
Jet·Stream RPM Input box 237, a Secondary Jet·Stream RPM Input box 238, 
a Conveyor Speed Input box 239, and a Flux Specific Gravity Input box 240. 

30 Of the foregoing input boxes, the input boxes 235 to 240 basically 
indicate the soldering conditions displayed in the Nozzle Adjustment screen 
shown in Fig. 9 when the Date Edit screen is opened. Note that at this time, 
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it is possible to revise each data value shown in each of the display boxes 235 
to 240 when editing. 

Also, when the past file is opened, each soldering condition therein is 
displayed. 

5 The date of soldering according to the soldering conditions is inputted to 
the Measuring Date Input box 231. 

The name of the person who performed the soldering process using the 
soldering apparatus 1 or the like is inputted to the Measuring Person Input 
box 232. 

10 The machine code of the apparatus on which the mounted substrate 4 to 
be soldered is loaded is inputted to the Machine Code Input box 233. 

The substrate code of the mounted substrate to be loaded on the 
predetermined machine is inputted to the Substrate Code Input box 234. 

r The Primary Former Input box 235 is where the position of the primart 
15 former (front former) froin· its origin is to be inputted, and when the Data 

Edit screen is open, the value shown· in the Primary Former indicator 202 of 
the Nozzle Adjustment screen previously shown in Fig. 9 is displayed. 

The Secondary Former Input :t>ox 236 is· where the position of the 
secondary former (front former) from its origin is to be inputted, and when 

20 the Data Edit screen is- opened, the value shown in the Secondary For~er 
indicator 20~. of the Nozzle Adjustment screen previously shown in Fig. 9 is 
displayed. 

The Primary Jet·Stream RPM Input box 237 is where the number of 
revolutions of the pump for jetting out in stream the molten solder from the 

25 Primary Jet·Stream nozzle 101 is to be inputted, and when the Data Edit 
screen is opened, the value shown in the Primary Jet-Stream RPM indicator 
204 of the Nozzle Adjustment screen previously shown in Fig. 9 is displayed. 

The Secondary Jet-Stream RPM Input box 238 is where the number of 
revolutions of the pump for jetting out in stream the molten solder from the 

30 Secondary Jet·stream nozzle 22 is to be inputted, and when the Data Edit 
screen is opened, the value shown in the Secondary Jet·Stream RPM 
indicator 205 of the Nozzle Adjustment screen previously shown in Fig. 9 is 
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displayed. 

The Conveyor Speed Input box 239 is where the speed of the conveyor 
constituting the conveying means 5 is inputted. and when the Data Edit 
screen is opened. the value shown in the Conveyor Speed indicator 206 of the 

5 Nozzle Adjustment screen previously shown in Fig. 9 is displayed. 
The Flux Specific Gravity Input box 240 is where the flux specific gravity 

value is to be inputted. and when the Data Edit screen is opened. the value 
shown in the Flux Specific Gravity indicator 207 of the Nozzle Adjustment 
screen previously shown in Fig. 9 is displayed. 

10 When the Edit button 241 shown in Fig.· nA is clicked and selected. as 
shown in Fig. llB. for the menu bar. an Edit· Batch Reading of Monitor 
Values button is displayed, and the Edit·Batch Reading of Monitor Values 
button is used when displaying the currently displayed data. 

r . 
When the File button 242 shown in Fig. llA is clicked and selected. as 

15 shown in Fig. UC, for the menu bar, a File·Open button 243, a File· Override 
Save button 244, a File·Naming Save button 245, a File·Print button 246, 
and a File-End button 247 are displayed. 

The File-Open button 243 is used when opening the.past file.· 
The File-Override button 244 is used when overriding and saving the 

20 currently displayed data under the same file n&.Jile. 
The Fil~~Naming save button 245 is used when newly saving the 

currently displayed data. 

The File· Print button 246 is used when printing the currently displayed 
data. 

25 TheFile·End button 247 is used when terminating the screen. 
Next, the method of operating the soldering apparatus of a first 

preferred embodiment according to the foregoing construction will be 
described with reference to the flowchart shown in Fig. 12. 

First, in step STl. the mounted substrate 4 is soldered by the soldering 
30 apparatus 1 under predetermined conditions. For the predetermined 

soldering conditions, the conveying speed of the conveying means 5, 
preheater temperature. and solder temperature are, for example. set 

23 



corresponding to the kind of the mounted substrate, the solder material to be_ 
used, the specific gravity of solder to be used, and other factors. Another 
step includes setting the positions of the front former 26 and the rear former 
27 of the secondary jet·stream nozzle 222 which are considered appropriate 

5 by the PC 29a, and the soldering process is performed based on these set 
conditions. 

Next, in ST2, confirmation is made of the soldering results of the 
mounted substrate 4 subjected to soldering under the foregoing ~onditions. 
The soldering results confirmation includes checking via the monitor 90a of 

10 the PC 29a the images acquired by the camera 35 that takes pictures of the 
jet-streaming condition of the solder and the soldering result of the mounted 
substrate 4. 

. With regards to the soldering process applied to the mounted substrate i 
r as mentioned. above, for example, in case of many occurrences of faultY 

15 bridges, the following corrective action will be required. Many bridge 
failures mean that the molten solder fully supplied from the primary 
jet-stream nozzle 101 is not completely removed by the secondary jet·stream 
nozzle 22, wherefore, to further remove the molten solder; it is necessary, at 
the secondary jet-stream nozzle 22- to reduce the flow rate of the_ molten 

20 ·· solder which is especially jetting out in stre~ from the rear former 27 si4e. 
Accordingty, in the succeeding steps, an operation to push the position of the 
rear- former 27 upward is performed to decrease the flow.rate. 

Namely, in step STS, first, the Nozzle Adjustment screen shown in Fig. 9 
is displayed on the monitor 90a of the PC 29a and the current soldering 

25 results are checked, whereafter the Nozzle Operating button 208 is selected 
to bring out the Nozzle Operating screen shown in Fig. 10. 

Next, in step ST4, enter the figure in the Input box 224 in the positive 
direction by using the Operating button 224a for adjusting the secondary 
farmer's Crear former) shifting length and click the Shift Start button. 

30 At this time, the nozzle position in the Nozzle Position indicator 200 on 
the Nozzle Adjustment screen shown in Fig. 9 moves in the positive direction 
for the length of the inputted figure. At the same time, the control signal 
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corresponding to the specified nozzle position is outputted from the PC 29a to 
the sequencer 90b, which outputs the control signal corresponding to the 
specified position to the driver 92b, which in turn supplies the drive signal 
corresponding to the shifted position to the motor 45 of the rear former drive 

5 5lb, thereby causing the rear former 27 to turn upward for the length of the 
inputted figure. 

The upward turning of the rear former 27 results in reducing the flow 
rate of the molten solder jetting out stream from the rear former 27 side, 
contributing to improving solder removal from the mounted substrate 4 and 

10 thus minimizing bridge failure. 

Next, for recording the soldering conditions, display is shifted tothe Data 
Edit screen shown in Fig. 11 and the soldering conditions are inputted. 

The input conditions at this time, as shown in Fig. 11, include, for 
example, the date of measurement, the person who made measurement, thJ 

15 machine code, the substrate code, the position (mm) of the primary former 
(front former 26), the position (mm) of the secondary former (rear former 27), 
the number of revolutions of the pump for the primary jet·stream nozzle 101, 
the number of revolutions of the pump for.the secondary jet·stream nozzle 22, 
the flux specific gravity and other items. 

20 After following the foregoing. procedures, the soldering conditions ~e 
recorded, and if it is considered that the reference values may be provided for 
the next soldering conditions or the soldering conditions may be the optimum, 
the same soldering conditions can be reproduced for the next soldering 
process. 

25 As described above, according to the soldering apparatus of the first 
preferred embodiment, the heights of the front and rear formers 26 and 27 of 
the secondary jet·stream nozzle can be varied in units of O. lmm by means of 
the PC 9a, facilitating the micro· adjustments of the front. and rear formers 26 
and 27. thereof. Another advantage and feature of the soldering apparatus 

30 of the preferred embodiment of the present invention is that since nozzle 
adjustments using the PC 29a are possible, any nozzle adjustment can be 
accomplished while the mounted substrate 4 is moving on the line, wherefore 
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it is possible to achieve optimum nozzle conditions in short time with good 
accuracy. 

Reproducibility of optimum soldering conditions is _a further 
improvement. Inasmuch as the soldering conditions, together with the nozzle 

5 conditions, can be inputted to the PC 29a per substrate, for example, once the 
optimum conditions are ·obtained, these optimum conditions can be accessed 
later and reproduced. 

Moreover, there is an additional advantage in that any inexperienced 
operator, irrespective of age or sex, can carry out the soldering process so as 

10 to achieve similar levels of quality, contributing to improving operating 
efficiency because of simplification of the nozzle positional adjustments 
rendered by using the PC 29a. 

In addition, by recording the critical soldering conditions, together witq 
r the nozzle conditions, per substrate, it is possible to cope with any machin~ 

15 . change of soldering apparatus in short time. 
· · Relatively low·cost implementation is also a benefit accrued from the 

soldering apparatus of the foregoing construction. 
Moreover, using the camera 35 to take images of the jet-streaming 

condition of the jet·stream nozzle as well as monitoring by the PC 29a 
20 enables the soldering results to be checked online, whereby control so as _to 

achieve optimum conditions can be performed more accurately. 
Second Embodiment 

In the first preferred embodiment of the present invention described 
above, description is made by taking an example of an operator stationed in 

25 the vicinity of the soldering apparatus with the PC 29a used for controlling . 
the soldering conditions. In a second preferred embodiment, description will 
be made by taking an example of controlling the soldering conditions in a 
location re.mote from the soldering apparatus 1. 

Fig. 13 is a schematic representation of the soldering apparatus of a 
30 second preferred embodiment. It has to be noted that the same reference 

numbers are used for those portions having similar function as the first 
preferred embodiment in the drawing, and no repeating explanation is done 
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any further. 

As shown in Fig. 13, the soldering apparatus of the second preferred 
embodiment, in the same way as the first preferred embodiment, includes a 
conveying means 5, a flux coating unit 110, a preheater 120, and a solder 

5 bath 11, while a camera 35 is set up in a predetermined position to catch 
images of the jet-streaming condition of the molten solder from a primary 
jet·stream nozzle 101 and a secondary jet-stream nozzle 22 of the solder bath 
11, the camera 35 and a PC 29a being mutually connected to enable a 
monitor 90a of the PC 29a to monitor the images caught by the camera 35. 

10 The construction described above is the same as that of the first 
preferred embodiment. For the sake of simplifying the drawing, the cooler 
130 and the cleaning unit 140 shown ·in Fig. 3 in the first preferred 
embodiment are omitted. . . 

• Note that in the PC 29a, in the same way as the first preferred 
15 embodiment, a sequencer 90b and other devices are connected as shown in 

Fig. 8, and each construction in drawings from Fig. 3 to Fig. 11 explained in. 
the first preferred embodiment is the same for the second preferred 
embodiment. 

In this embodiment, a circuit connection device 300 for connecting the 
20 PC 29a t9 the communication network 301 is further connected to the PC 2_9a. 

Also, there is __ a PC 29c for remote operation in a remote location, connected to 
the communication network 301 via the circuit connection device 300 .. 

As described in the first preferred embodiment of the present invention, 
the PC 29a is to be disposed in the vicinity of the soldering apparatus l, and, 

25 for the second embodiment, in addition to the functions described in the first 
preferred embodiment, a control signal is outputted to the sequencer 90b 
shown in Fig. 8 based on the signals inputted from the circuit connection 
device 300. 

Also, the PC 29a is, as described above, connected to the camera 35, 
30 controlling camera ~ens aperture or the like in addition to monitoring images 

from the camera 35. 

The circuit connection device 300 at the apparatus side is a known 
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circuit connection device which converts the signal system of the 
communication network 301 into the signal system of the PC ~9a, and which 
converts signals inputted from the PC 29a as well as jet-stream images or the 
like of the molten solder from the primary and secondary jet·stream nozzles 

5 101 and 22 to the signal system of the communication network 301, the 
device being connected to the PC 29a on the apparatus side and the 
communication ne~ork 301. 

The communication network 301 is a conventional communication 
network; for example, it is a public telephone line. Other networks may be 

10 used for the communication network 301, e.g., a LAN (Local Area Network) 
using leased lines, a MAN <Metropolitan Area Network) or a WAN (Wide 
Area Network). 

The circuit connection device 302 converts the signals inputted from th' . 
PC 29c for remote operation into the signal system of the communicatio~ 

15 network 301 and converts the images of the camera 35 transmitted from the 
· circuit connection device 300 on the apparatus side and the signals from the 
PC 29a into the signal system of the PC 29c. 

The PC 29c for remote operation has the same function as the PC 29a on 
the apparatus side, displaying on the monitor 90c the images captured by the 

20 camera ;35 inputted via the co~munication network 301 and the circ~t 
connection d~yice 302, the soldering conditions set by the PC 29a or the like. 
The PC 29c for remote operation is, also, in the same way as the PC .29a on 
the apparatus side, capable of displaying the Nozzle Adjustment screen, 
Nozzle Operating screen, Edit screen shown in Figs. 9 to Fig. 11. 

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

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

30 4 by using the soldering apparatus under predetermined conditions. 
At this time, under predetermined conditions including the type of the 

mounted substrate 4, the soldering material to be used and the specific 
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gravity value of flux to be used, the operator on site sets the conveying speed 
of the conveying means 5, the preheater temperature and the sol~er 

temperature, whereupon the proper positions of the front former 26 and the 

rear former 27 of the secondary jet·stream nozzle are further set by the PC 
5 29a, and then the soldering process is implemented based on the set 

conditions. 

Now, the jet-streaming condition and other factors of the molten solder 
from the primary jet·stream nozzle 101 and the secondary jet·stream nozzle 
22 are in the condition as shown by the images thereof acquired by the 

10 on-site camera 35, and the soldering process is implemented accordingly. 

Now, the image signals of the jet-streaming condition of the molten 
solder from the primary jet·stream nozzle 101 and the secondary jet·stream 
nozzle 22, images of which are taken by the camera 35 on the site where th~ 

• 
soldering apparatus is installed are monitored by the monitor 90a of the Pd 

15 · 29a on site and inputted into the circuit connection device 300 on site to be 
transmitted via the communication network 301 to the circuit connection 
device 302 in a remote location. 

The image signals are outputted from the circuit connection device 302 
to the PC 29c for remote operation and displayed on the monitor 90c of the 

20 PC 29c .for remote op~ration. Also, the soldering conditions set on the ~C 
29a are inputted to the circuit connection device 300 on site and transmitted 
via the communication network 301 to the circuit connection device. 302 in 
the remote location, further being outputted there from to the PC 29c for 
remote operation to be displayed on the monitor 90c of the PC 29c for remote 

25 operation. 

It is to be noted that on the monitor 90c, the display of the images from 
the camera 15 or the display of the current soldering conditions can· be 
changed over by the PC 29c for remote operation. 

· And in step ST12, the engineer located at a distance remote from the site 
30 on which the soldering apparatus is installed, while taking into consideration 

the current soldering conditions on the Nozzle Adjustment screen shown in 

Fig. 9 and looking at the jet-streaming condition· of the molten solder from 
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the nozzle as shown on the monitor 90C of the PC 29c for operation, makes a 
decision as to whether or not the positions in particular of the front former 26 
and the rear former 27 of the secondary jet·stream nozzle 22 are accurate. 

Next, in step ST13, in the event that the jet·streaming condition from 
5 the nozzle is not appropriate, the engineer selects the Nozzle Operating 

. button 208 of the Nozzle Adjustment screen shown in Fig. 7 of the PC 90c for 
remote operation to bring out the Nozzle Operating screen shown in Fig. 8 
and, by using the Operating buttons 221a and 224a for adjusting a shifting 
length for the prm:iary former (front former 26) or the secondary former Crear 

10 former 27), inputs a figure for the ~ecessary length of shift in the Input box 
221 and 224, then clicks the Shift Start button. 

At this event, on the monitor 90c of the PC 29c for remote operation, the 
nozzle position in the Nozzle Position indicator 200 on the Nozzle Adjustmen~ 
screen shown in Fig. 9 shifts in the positive direction for the inputted· length: 

15 Then, the control signal corresponding to the specified nozzle position is 
inputted from the PC 29c for remote operation to the circuit connection 
device 302 then to be transmitted via the communication network 301 to the 
circuit connection device 300 on site in the remote location, the control signal 
being outputted from the circuit connection device 300 to the PC 29a. 

20 In step ST14, at the same time, the control signal corresponding to ~he 
control contents is outputted from the PC 29a to the sequencer 90b, which 
outputs the control signal corresponding to the specified position. to the 
drivers 91b and 92b, which in turn supply the drive signal corresponding to 
the shifted position to the motors 65 and 45 of the front former drive 28a and 

25 the rear former drive 5lb, thereby causing the front former 26 or the rear 
former 27 to turn upward or downward for the length of the inputted figure. 

Next, in step ST15, for recording the soldering conditions on site, display 
is shifted to the Data Edit screen shown in Fig. 11 and input of the soldering 
conditions is done at this time. 

30 The input conditions at this time, as shown :in Fig. 11, include, for 
example, the date of measurement, the name of the person who made the 
measurement, the machine code, the substrate code, the position (mm) of the 

30 
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primary former (front former 26), the position (mm) of the secondary former 
(rear former 27), the number of revolutions of the pump for the primary 
jet·stream nozzle 101, the number of revolutions of the pump for the 
secondary jet·stream nozzle 22, the conveyor speed (mlmin), the flux specific 

5 gravity and other items. 

After following the foregoing procedures, the soldering conditions are 
recorded, and if it is· considered on site that the reference values may be 
provided for the next soldering conditions or the soldering conditions used 
may be the optimum, the same soldering conditions may be reproduced for 

10 the next soldering process. 

As described above, according to the soldering apparatus of the second 
preferred embodiment of the present invention, in addition to the same 
effects as the first preferred embodiment of the present invention, the 

~ t 

following effects can be attained. ! 

15 Namely, installation of the camera 35 at a position capable of viewing the 
jet·streaming condition of the solder and the soldering results of the mounted 
substrate 4, reading the.jet·streaming condition and the solder quality in the 
on·site PC 29a, and transmission via the communication network 301 of the 
images, together with the soldering conditions shown in Fig. 9, to the PC 29c 

20 in the remote location; these steps make it possible to vary the soldetjng . 
conditions while viewing the images from a remote distance. 

Consequently, even when an inexperienced operator should perform 
soldering process on the site on which the soldering apparatus is installed, an 
experienced operator stationed in a remote location is able to operate the 

25 nozzle while viewing the jet·streaming condition of the solder and the results 
of soldering the mounted substrate 4, so that optimum soldering conditions 
are obtained, thereby performing soldering under optimum soldering 
conditions, whereas by recording the nozzle conditions modified at this event 
in the on·site PC 29a, the next time the soldering is performed under the 

30 same conditions, the same soldering conditions can be reproduced without 
having to receive again instructions from the operator stationed in the 
remote location. 

31 



Further, in the case of soldering apparatuses installed in various 
locations, by transmitting the soldering conditions for the soldering 
~pparatus installed in a location on which there are many experienced 
operator stationed to the soldering apparatus installed in other locations, it is 

5 possible to perform the soldering process under same conditions in various 
locations, thus eliminating any disparate soldering quality with respect to 
the same type of substrate caused by the soldering apparatus installed in 
various locations and contributing to improving the soldering quality. 

It is to be understood that the soldering apparatus according to the 
10 present invention is not limited to the description of the preferred 

embodiments, since the present invention can be realized through· .other 
embodiments and being practiced or carried out in various other alternative 
ways. For example, the foregoing preferred embodiments were described ~ . 
terms of shape of the end of the secondary jet·stream nozzle 22 which can be 

15 turned by the front former 26 and the rear former 27, so that modifications 
may be made to the optimum condition as the occasion may demand. 
Nevertheless, the present invention is in no way limited to this. For 
example, the same mechanism may be set up on the primary jet·stream 
nozzle 101 so as to make the shape of the end of the primary jet·stream 

20 nozzle lQl turn so as to enabling modifications to the optimum condition, _as 
necessary. 

It is also to be understood that although the construction . of the 
adjustment control means 3 is based on the foregoing, it is not limited to this 
example. 

25 Furthermore, it should be understood that the foregoing relates to only 
preferred embodiments of the present invention, and that it is intended to 
cover all changes and modifications of the examples of the preferred 
embodiments of the invention herein described for the purposes of the 
disclosure, which do not constitute departures from the spirit and scope of 

30 the invention. By virtue of installing a plurality of the camera 35 in various 
positions which afford more appropriate Views of the jet·streaming condition 
of the solder and the results of soldering the mounted substrate 4 and by 
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virtue of further installing a plurality of monitors capable of displaying 
respective images from the plurality of cameras, it is possible to set the 
soldering conditions by the PC 29a while observing the displayed images 
from the plurality of monitors. 

5 Moreover, while the specific shapes of the front former 26 and the rear 
former 27 being turned by the drive 28 with reference to the drawings from 
Fig. 4 to Fig. 6 have been described, the description is by no means limited· to 
this example and other structures may be used to provide the moving 
feature. 

10 .AB it is apparent from the foregoing, the soldering apparatus according 
to the present invention makes it possible for any inexperienced operator, 
regardless of age and sex, to carry out timely micro·adjustments of the 
jet·stream nozzle in a short period of :Pe. with good accuracy, thu~ .... ;. 
contributing to enhancing the soldering· quality. improving workability, and 

15 increasing operating efficiency. 

In addition, since the soldering conditions once stored can be reproduced 
at any time. it is possible for an operator with a relatively low degree of 
proficiency to apply the process and control, smoothly handling any machine 
changeover. 

20 Further, by observing the jet-streaming condition of the molten solder, it 
is possible ~ carry out timely feedback of the data to the soldering 
conditions. 

Furthermore, inasmuch as remote operation of the positions of the 
jet·stream nozzle can be performed, even when the engineer with a low 

25 degree of proficiency handles the soldering process, soldering can- be carried 
out under the optimum conditions so lon~ as the well experienced engineer 
stationed in a remote location takes charge of operating the nozzle to achieve 
the optimum soldering results. 

Finally, as the configurations and structures of respective units and 
30 portions described specifically with respect to the preferred embodiments of 

the present invention are only examples of realization of the present 
invention, so the embodiments thereof should not be construed as to limiting 
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the technical scope of the present invention, the present invention is not 
limited to the preferred embodiments described above, thus any variation as 
well as any combination and/or sub combination of the embodiments is 
permitted, without departing from the scope of the present invention. 
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1. A soldering apparatus soldering a piece to be soldered by jetting out 
streams of molten solder accumulated in a solder bath, said apparatus 
comprising: 

a) a nozzle having a movable end and jetting out streams of molten 
solder of said solder bath; 

b) a drive means for setting a relative position between said end of 
said jet·stream nozzle and said piece to be soldered; and 

c) control means for providing to said drive means a cqntrol signal 
corresponding .to said relative position. 

2. The soldering apparatus according to claim 1, wherein said jet·streai:q. 
r 

nozzle comprises: t 

a) a nozzle body; 

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

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

at least one of either said front former or said rear former can he 
moved by said. drive means receiving said control signal. 

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

4. The soldering apparatus according to claim 2, wherein said drive means 
comprises a second drive means for setting a position and an angle of said 
rear former in relation to said piece to be soldered. 

5. The soldering apparatus according to claim I, further comprising: 
an image processing means for acquiring an image of jet·streaming 
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of molten solder from said jet·stream nozzle; and 
a display means for displaying an image of said jet·streaming of 

said molten solder, said image acquired by said image processing means. 

6. The soldering apparatus according to claim 1, wherein said control 
means stores soldering conditions for each piece to be soldered, along with a 
position of said end of said jet·stream nozzle relative to said piece to be 
soldered. 

7. The soldering apparatus according to claim .1, further comprising a 
second control means connected to said control means via a communication 
line, wherein said second control means provides to said control means a 
control signal via said communication line in order to change at least ~ 

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

8. The soldering apparatus according to claim 7, wherein said second 
control means stores soldering conditions for each piece to be soldered, along . 
with the a position of said end of said jet·stream nozzle relative to said piece 
to be soldered. 

9. The soldering apparatus according to claim 5, further comprising: · 
a second control means connected to said control means and said 

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

· said second control means outputs a control s!gnals via said 
communication line to said control means to change at least a position of said . 
end of said jet·stream nozzle relative to said piece to be soldered. 

10. The soldering apparatus according to claim 9, wherein said second 
control means stores soldering conditions for each piece to be soldered, along 
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with position of said end of said jet·stream nozzle relative to said piece to be 
soldered. 

11. The soldering apparatus according to claim 3, wherein said front former 
has a front support shaft supported by said nozzle body, and said front former 
turns around said front support shaft. 

12. The soldering apparatus according to claim 11, wherein said first drive 
means has a pressure rod that can be driven in a vertical direction and said 
front former has a U ·shaped member provided so as to turn relative to said 
front support shaft, an end of said U·shaped member being supported by said 

. ~ressure rod. 

13. The soldering apparatus according to claim 4, wherein said rear former 
comprises a rear support shaft supported by said nozzle body, said rear 
former turning around said rear support shaft. 

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

15. The soldering appara~us according to claim 3, wherein said front former 
is provided so as to turn relative to a support shaft, said first drive means 
comprising: 

a first lever-shaped member having both ends capable of moving in 
a vertical direction with an intermediate point thereof as a fulcrum, one end 
thereof supporting said front former; and 

a· first drive mechanism linked to an end of said first lever-shaped 
member and moving said end of said first lever-shaped member in a vertical 
direction. 
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16. The soldering apparatus according to claim 15, wherein said first drive 
mechanism includes: 

a first motor; and 

a first ascending/descending member performing 
aseending/descending movement according to a number of revolutions of said 
first motor, one end of said first ascending/descending member screwed to a 
rotating shaft of said first motor and another end thereof linked to said first 
lever-shaped member. 

17. The soldering apparatus according to claim 4, wherein said rear former 
is able to turn with a support shaft as a fulcrum, and said second ·drive 
means comprises: 

a second lever·shaped member having both e~ds that can move in ~ . 
vertical direction with an intermediate point thereof as a fulcrum and oii.~ 
end of which supporting said rear former; and 

a second drive mechanism linked to an end of said second 
lever-shaped member, and moving said end of said second lever.·shaped 
member in a vertical direction. 

18. The soldering apparatus according to claim 17, wherein said second 
drive mechanism oomprises: 

a second motor; and 

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

19. The soldering apparatus according to claim 1 further comprising a flux 
su:eply means supplying flux to said piece to be soldered, said flux supply 
means placed upstream of said solder bath in a conveying direction . 
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20. The soldering app.aratus according to claim 1 further comprising a 
preheating means for preheating said piece to be soldered coated with said 
flux, said preheating means placed between said flux supply means and said 
solder bath. 

21. A soldering apparatus soldering a piece to be soldered by jetting out 
streams of molten solder accumulated in a solder bath, the apparatus 
comprising: 

a) a primary jet·streaIIJ. nozzle jetting out streams of the molten 
solder contained in said solder bath; 

b) a secondary jet·stream nozzle having an end that can be moved, 
provided downstream in relation to said primary jet-stream nozzle in a 
conveying direction of said piece to be soldered and jetting out streams of . 

t 

the molten solder of said solder bath ; ' 
c) drive means for setting a relative position between said end of said 

secondary jet·stream nozzle and said piece to be soldered ; and · 
d) control means for providing to said drive means a control signal 

corresponding to said relative position. 

22. The ~ldering apparatus according to claim 21, wherein said second~ 
jet·stream no.zzle comprises: 

a) a nozzle body; 

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

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

at least one of either said front former or said rear former can be 
moved· by said drive means receiving said control signal. 

23. The soldering apparatus according to claim 22, wherein said drive 
means comprises a first drive means for setting a position and an angle of. 
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said front former in relation to said piece to be soldered .. 

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

means comprises a second drive means for setting a position and an angle of 

said front former in relation to said piece to be soldered. 

25. The soldering apparatus according to claim 21, further comprising: 

an image processing means for acquiring images of jet-streaming of 
molten solder from said jet·stream nozzle; and 

a display means for displaying an image of said jet-streaming of said 
molten solder, said image acquired by said image processing means. 

-
26. The soldering apparatus according to claim 21, wherein said controJ. 
means stores soldering conditions for each piece to be soldered, along with ~ 
position of said end of said jet·stream nozzle relative to said piece to be 
soldered. 

27. The soldering apparatus according to claim 21, further comprising a 

second control means connected to said control means via a communication 
line, wherein said second control means provides to said control mean~ a 

control signal via said communication line in order to change at least a 
position of said end of said jet·stream nozzle relative to said piece to be 
soldered. 

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

with a position of said end of said jet·stream nozzle re~tive to said piece to 
be soldered. 

29. The soldering apparatus according to claim 25, further comprising: 

a second control means connected to said control means and said 

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

said second control means outputs a control .signals via said 
communication line to said control means to change at least a position of said 
end of said jet·stream nozzle relative to said piece to be soldered. 

30. The soldering apparatus according to claim 29, wherein said second 
control me·ans ·stores soldering conditions for each piece to be soldered, along 
with position of said end of said jet·stream nozzle relative to said piece to be 
soldered. 

31. The soldering apparatus according to claim 23, wherein said front 
. former has a front support shaft supported by said nozzle body, and said front 

r 
former turns around said front support shaft. ! 

32. The soldering apparatus according to claim 31, wherein said first drive 
means has a pressure rod that can be driven in a vertical direction and said 
front former has a U ·shaped member provided so as to turn relative to said 
front support shaft, an end of said U ·shaped member being supported by said 
pressure rod. 

33. The soldering apparatus according to claim 24, wherein said rear. former 
comprises a rear· support ~ha.ft supported by said nozzle body, said rear 
former turning around said rear support shaft. 

34. The soldering apparatus according to claim 33, wherein said second 
drive means comprises a press~ rod that can be driven in a vertical 
direetion and one end of said rear former is provided so as to turn relative to 
sa~d rear support shaft, the other end ther~of supported by said pressure rod. 

35. The soldering apparatus according to claim 23, wherein said front former 
is provided so as to turn relative to a support shaft, said first drive means 
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comprising: 

a first lever·shaped member ;having both ends moving in a vertical 
direction with an intermediate point thereof as a fulcrum, one end thereof 
supporting said front former; and 

a first drive mechanism linked to an end of said first lever·shaped 
member moving one end of said first lever·shaped member in a vertical 
direction. 

36. The soldering apparatus according to claim 35, wherein said first drive 
mechanism includes: 

a first motor; and 

a first ascending/descending member performing 
ascending/descending movement according to a number of revolutions of sai4 . 
first motor, one end of sai~ first ascending/descending member screwed to ·J 
rotating sl?-aft of said first motor and another end thereof linked to said first 
lever·shaped member. 

37. · The soldering apparatus according to claim 24, wherein said rear former 
is able to turn with a support shaft as a fulcrum, and said second drive 
means comprises: 

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

a second drive mechanism linked to an end of said second 
· lever·shaped member, and moving said end of said second lever·shaped 

member in a vertical direction. 

38. The soldering apparatus according to claim 37, wherein said second 
drive mechanism includes: 

a second motor; and 

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

39. The soldering apparatus according to claim 21 further comprising a flux 
supply means supp~g -flux to said piece to be soldered, said flux supply 
means placed upstream of said solder bath in a conveying direction. 

40. The soldering apparatus according to claim 21 further comprising a 
preheating means for preheating said piece to be soldered coated with said 
flux, said preheating means placed between said flux supply means and said 
solder bath. 
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