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SPECIFICATION 

[TITLE OF INVENTION] 

Guide Vane and Jetting Apparatus 

5 [TECHNICAL FIELD] 

[0001] 

The present invention relates to a guide vane and a jetting apparatus being applicable 

for a wave soldering apparatus and the like that jets fluid toward an adherend, followed by 

changing the flow of the fluid from the horizontal direction to the vertical direction. 

10 [BACKGROUND] 

[0002] 

From the past, when electronic components are soldered to a prescribed surface of a 

printed circuit board, a wave soldering apparatus is often used. On a wave soldering 

apparatus, a jetting apparatus which jets molten solder to a printed circuit board is mounted. 

15 As shown in the Patent Documents 1 to 3, the jetting apparatus has a duct, a nozzle and a 

pump. In accordance with the jetting apparatus, the molten solder is sent to the nozzle through 

the duct by the pump. The nozzle jets the molten solder having a liquid surface level 

corresponding to the pump output. Thereby, the molten soider jetted from the nozzle makes it 

possible to solder the electric components to the printed circuit board. 

20 [0003] 

As to a pump mounted on the jetting apparatus described above, a wave soldering 

apparatus is disclosed wherein the duct is connected to a pump housing over the screw pump 

and the molten solder is sent from the pump housing to the duct (see Patent Document 3). 

[0004] 

25 In addition, as to a method of jetting the molten solder having the same height from a 

nozzle, some wave soldering apparatuses are disclosed. In a first wave soldering apparatus, 

multiple flow-crossing plates bent upward are provided inside of the duct, and the flow 
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direction of the molten solder is compulsory changed from the horizontal direction to the 

vertical direction directly below the jetting surface (see Patent Document 4). In a second wave 

soldering apparatus, the top of the duct suspends multiple uniform-flow plates, and the flow 

direction of the molten solder is compulsory changed from the horizontal direction to the 

5 vertical direction directly below the jetting surface (see Patent Document 5). In a third wave 

soldering apparatus, multiple flow-turning plates bent upward are provided at the bottom of 

the duct, and the flow direction of the molten solder is compulsory changed from the 

horizontal direction to the vertical direction directly below the jetting surface (see Patent 

Document 6). 

10 [DOCUMENT FOR PRIOR ART] 

[PATENT DOCUMENT] 

[0005] 

Patent Document 1: Japanese Patent No. 413687 

Patent Document 2: Republication No. W02006/082960 

15 Patent Document 3: Republication No. W02007/116853 

Patent Document 4: Japanese Patent Publication No. 2010-177287 

Patent Document 5: Japanese Patent Publication No. H01-143762 

Patent Document 6: Japanese Utility Model Publication No. H01-114165 

[SUMMARY OF THE INVENTION] 

20 [PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0006] 

By the way, according to conventional examples of the flow-crossing plate, the 

uniform-flow plate, the flow-turning plate and so on (hereinafter referred to as the "guide 

vane") and the jetting apparatus with the guide vane, there are problems as follows: 

25 i. According to the guide vane as described in Patent Documents 4 to 6, the multiple 

guide vanes bent upward change the flow of the molten solder (hereinafter referred to as 

"fluid") upward. However, in order to realize the same height of the jetting surface, the speed 
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distribution of the fluid is needed to be uniformed directly beiow the jetting surface. 

Nevertheless, the fluid colliding against the guide vane is not turned completely upward 

because of the influence of horizontal inertia of the fluid in the duct. Therefore, it is an actual 

situation that the flow direction of the fluid is not able to be changed upward at an intended 

5 place. 

[0007] 

ii. Also, according to the jetting apparatus to which the above-mentioned guide vane 

is mounted, because the influence of horizontal inertia of the fluid in the duct depends on the 

pump output, the speed distribution of the fluid directly below the jetting surface cannot be 

10 uniformed and the jetting height of the fluid is deviated in the direction of the nozzle's width. 

Thereby, there are problems that the widthwise distribution of the fluid jetting height jetted 

from the nozzle does not become uniform and the tendency variation becomes large ill the 

widthwise distribution of the fluid from the pump output. Incidentally, tliis problem can be 

found in the wave soldering apparatus and the like on which the above-mentioned jetting 

15 apparatus is mounted. 

[0008] 

Embodiments of the invention seek to solve such problems and seek to provide the 

guide vane and the jetting apparatus which allows to jet the fluid to the target position and 

allows to uniformize the widthwise distribution, of the fluid jetting height by means of 

20 devising the structure of the guide member which changes the flow direction of the fluid. 

[MEANS FOR SOLVING THE PROBLEMS] 

[0009] According to a first aspect, there is provided a guide vane characterized in that multiple 

pair structures are provided; each of said structures comprises a first member having a curvature 

or angular inner surface shape and having a prescribed height and a second member having a 

25 curvature or angular inner surface shape and having a prescribed height; said first and second 

members of constructing said pair structure are arranged under a condition that said first and 

second members are shifted left or right in a view from a main flow direction of melted fluid; said 

pair structures are stood on a board in the main flow direction of the fluid; the fluid is flowed into 
an opening formed by edges of said 
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first and second members; the flowed fluid is turned in said pair structure to change the fluid 

flow direction from a horizontal direction to a vertical direction. 

[001.0] 

According to the guide vane described in an embodiment, the first member has the 

5 curvature or angular inner surface shape and the prescribed height. The second member also 

has the curvature or angular inner surface shape and the prescribed height. With acceptance on 

this point, the multiple pair structures comprising the first members and the second members 

are provided; each of said structures comprises a first member having a curvature or angular 

inner surface shape and having a prescribed height and a second member having a cinvature 

10 or angular inner surface shape and having a prescribed height; said first and second members 

of constructing said pair structure are arranged under a condition that said first and second 

members are shifted left or right in a view from a main flow direction of melted fluid; said 

pair structures are stood on a board in the main flow d irection of the fluid; the fluid is flowed 

into an opening formed by edges of said first and second members; the flowed fluid is turned 

15 in said pair structure to change the fluid flow direction from a horizontal direction to a vertical 

direction. 

[0011] 

In accordance with this arrangement, since said fluid is flowed into the opening 

formed by both the edges of the first and second members having the inner surfaces faced 

20 each other, the flowed fluid becomes the spiral flow along the inner surfaces of said pair 

structure and thereby rises. 

[0012] 

(Deleted) 

25 [0013] 

(Deleted) 
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[0014] According to an embodiment, each of said first member and said second 

member comprises any one of a half-cylindrical. L-sbape cross section and U-shape cross 

section screen plate. 

[0015] According to a second aspect of the present invention, there is provided a jetting 

5 apparatus comprising a nozzle having a prescribed opening for jetting melted fluid; a duct 

connected to said nozzle; a pump for sending the fluid into said duct; a pump housing 

receiving said pump and being connected to said duct; and a guide vane as defined in the first 

aspect, said guide vane being provided in said duct and turning the How direction of the fluid 

sent by said pump and flowed in the longitudinal direction of said duct to change the flow of 

10 the fluid to a height direction of said nozzle. 

[0016] According to an embodiment, the nozzle has the prescribed opening and j ets the 

melted fluid. The duct is connected to the nozzle. The pump housing receiving the pump is 

connected to the duct and the pump sends the melted fluid into the duct. The guide vane is 

placed in the duct. With acceptance on this point, tlie guide vane according to embodiments of 

15 the present invention is adapted to turn the flow of the melted fluid sent by the pump and 

flowed from the longitudinal direction of die duct and to change the fluid flow to the height 

direction of the nozzle. 

[0017] 

in an embodiment, an angle between the longitudinal direction of the duct and the 

20 longitudinal direction of the guide vane is set and the guide vane is attached to tlie duct at the 

angle set here wherein the duct is connected to the pump housing and the fluid is sent by the 

pump. 

[00 i 8] 

In an embodiment, the duct, to which the fluid is sent by die pump, includes a thin and 

25 long case having an inlet port, an outlet port, .and an end port that are provided in prescribed 

places; the inlet port is provided on 

one side of the case; the pump housing is connected to the inlet port; an inflow regulating 

plate is provided on the prescribed place of the inlet port for regulating the fluid to flow into 
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the inflow port in one opening width of the guide vane; the outlet port is positioned above the 

guide vane, opened at the top plate of the case and connected with the nozzle; and the fluid 

having the flow direction reversed by the end port is made to flow into the inflow port in the 

other opening width of the guide vane. 

5 [0019] In an embodiment, an inclined, portion is provided at the part of connecting said pump 

housing and said duct, and said pump sends the fluid into said duct through said inclined 

portion, 

[EFFECTS OF THE INVENTION] 

[0020] According to the guide vane relating to this embodiment of the invention, the multiple 

10 pair structures are provided. Each of tlie pair structures comprises tlie first curvature or 

angular member having the prescribed height and tlie second curvature or angular member 

having the prescribed height. The first and second members of constructing the pair structure 

are arranged under a condition that tlie first and second members are shifted left or right in a 

view from the main flow direction of the melted fluid. The pair structures are stood on the 

15 board in the main flow direction of the fluid. The melted fluid is flowed into tiie opening 

formed by both the edges of said first and second members that face to each, other. The molten 

inflow fluid is turned to change the fluid flow direction from the horizontal direction to tlie 

vertical direction. 

[0021 ] In accordance with this structure, when the melted fluid flows into the opening 

20 formed by both the edges of the first and second members having inner surfaces faced each 

other, the melted fluid flowed in comes to turn in the pair structure comprising the first and 

second members to rise along the inner surfaces thereof. Thereby, the flow of the melted fluid 

flowed horizontally into the opening can be changed to the vertical direction flow. This guide 

vane is sufficiently applicable to the jetting apparatus. 

25 [0022] 

The jetting apparatus in embodiments of this invention comprises the guide vane in 

embodiments of the present invention and is adapted to change the flow direction 

of the melted fluid from the horizontal direction to the vertical direction in the duct. This 

constitution may enabie the widthwise distribution of the melted fluid jetting height jetted 
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from the nozzle to be umformizeci. Further the tendency change of tlie widthwise distribution 

of tlie melted fluid from the pump output can be reduced. 

[BRIEF DESCRIPTION OF DRAWINGS] 

[0023] 

5 FIG. L is a perspective view for showing a configuration example of a half-cylindrical 

guide vane 10 as the first embodiment according to the present invention. 

FIG. 2 is a perspective view for showing a formation example of the guide vane 10. 

FIG. 3 is a top view for showing an operation example of tlie guide vane 10. 

FIG. 4A is a perspective view for showing a configuration example of a guide vane 20 

10 having an L-shaped cross section according to a second embodiment. 

FIG. 4B is a top view for showing an operation example of the guide vane 20 having 

an L-shaped cross section according to tlie second embodiment. 

FIG. 5A is a perspective view for showing a configuration example of a guide vane 30 

having a U-shaped cross section according to tlie third embodiment, 

15 FIG. 5B is a top view for showing ah operation example of the guide vane 30 having 

the U-shaped cross section according to the third embodiment. 

FIG, 6 is a perspective view for showing a configuration example of a wave soldering 

apparatus 400 according to the fourth embodiment. 

FIG. 7 is a perspective view for showing a configuration example of a jetting 

20 apparatus 40. 

FIG. 8A is a top view for showing an assembling example of the guide vane 10 

according to the jetting apparatus 40. 

FIG. 8B is a front view for showing the assembling example of the guide vane 10 

according to the jetting apparatus 40, 

25 
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FIG. 9 is a perspective view for showing an assembling example of a duct 41 and a 

pump 50 thereof. 

FIG. 10 is a perspective view for showing an assembling example of a nozzle 42 and a 

platform 43 thereof. 

5 FIG. 11 is a perspective view for showing an assembling example of the duct 41, the 

guide vane 10 and a nozzle home 49. 

FIG. 12A is a cross sectional view for showing an operation example (Part 1) of the 

jetting apparatus 40. 

FIG. 12B is a top view for showing the operation example (Part 1) of the jetting 

10 apparatus 40, 

FIG. 13 is a cross sectional view for showing an operation example (Part 2) of the 

jetting apparatus 40. 

FIG. 14 is a trace drawing for showing a speed distribution example of the wave 

soldering apparatus 40 in a simulation analysis. 

15 FIG. 15 is a trace drawing for showing a pressure distribution example of the wave 

soldering apparatus 40 in the simulation analysis. 

[EMBODIMENTS FOR CARRYING OUT THE INVENTION] 

[0024] 

The guide vane and the jetting apparatus as the embodiments according to the present 

20 invention will be explained hereinafter with reference to the figures. 

[0025] 

A guide vane 10 according to a first embodiment shown in FIG.l has multiple, for 

example, eight pieces of half-cylindrical screen plate (hereinafter referred to as the "half-

cylindrical plate 11") which are examples of first members and, similarly, eight pieces of half-

25 cylindrical plate 12 which are examples of second members. The half-cylindrical plate 11 has 

a half-cylindrical inner surface in its inside and a prescribed height h (see FIG. 2). The half-
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cylindrical plate 11 is stood on a prescribed board 13, changes a flow direction of fluid, and 

turns the fluid by cooperating with the half-cylindrical plate 12. 

[0026] 

The half-cylindrical plate 12 also has a half-cylindrical inner surface in its inside and 

5 the prescribed height h. The half-cylindrical plate 12 is placed on the board 13 where the half-

cylindrical plate 11 is stood on, changes the flow direction of the fluid and turns the fluid by 

cooperating with the half-cylindrical plate 11. A stainless material (SUS304, SUS316 and so 

on) having a prescribed thickness t is used for the half-cylindrical plates 11.12 and the board. 

13. The half-cylindrical plate 11 and the half-cylindrical plate 12 are faced each other so that 

10 the inner surface of the half-cylindrical plate 11 is faced to an edge of the half-cylindrical 

plate 12 and the inner surface of the half-cylindrical plate 12 is faced to an edge of the half-

cylindrical plate 11. 

[0027] 

Then, a formation example of the guide vane 10 will be described with reference to 

15 FIG. 2. According to the guide vane 10 shown in FIG. 2, first, a stainless tube having a 

prescribed length, a diameter D=about 50mmcp and thickness t = about 2mm is prepared. 

Next, when a height of the guide vane 10 is h, the stainless tube is cut in the direction of the 

length to make the height h=about 85mm. In addition, the stainless tube is cut in a 

longitudinal direction to make the half-cylindrical plates 11, 12 as half-cylindrical screen 

20 plates. Eight pieces are prepared for the half-cylindrical plates 11 and 12 respectively. Now 

that, in this case, the illustrated example is that the half-cylindrical plate 11 and the half-

cylindrical plate 12 have the same shape. 

[0028] 

Next, a board material made of stainless is prepared. Assuming that a length of the 

25 board 13 is L, its width is W and its thickness is t, the length L is about 420mm, the width W 

is about 70mm and the thickness t is about 2mm. In this example, the half-cylindrical plate 11 

and the half-cylindrical plate 12 are shifted to right or left with respect to a main flow 

direction by a length D-w2 (=D-wl) shorter than D+w2 (=D+wl) that is a distance between 

the both edges of the half-cylindrical plate 11 and the half-cylindrical plate 12 (the edge a -

30 the edge d). The pair structure is made so that a pair of the half-cylindrical plate 11 and the 

half-cylindrical plate 12 face each other. Then, the eight pairs of the half-cylindrical plate 11 
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and the half-cylindrical plate 12 are stood on the board 13 along a main flow direction of the 

board 13. 

[0029] 

W1 in this figure represents the opening width defined by one edge a of the half-

5 cylindrical plate 11 and one edge c of the half-cylindrical plate 12. W2 represents the opening 

width defined by the other edge b of the half-cylindrical plate 11 and the other edge d of the 

half-cylindrical plate 12. In this example, since the half-cylindrical plate 11 and the half-

cylindrical plate 12 have the same shape, wl=w2. 

[0030] 

10 Next, the half-cylindrical plates 11, 12 are welded onto the board 13 by using an 

electric welding apparatus, a gas welder machine and so on. For example, a flux and a 

welding rod for the stainless are used, the welding rod is molten, and the half-cylindrical 

plates 11,12 are electrically welded onto the board 13. In doing so, each bottom of the half-

cylindrical plates 11,12 and the board 13 are surely joined and fixed together. Accordingly, 

15 the guide vane 10 is completed as shown in FIG. 1. 

[0031] 

Successively, an operation example of the guide vane 10 will be explained with 

reference to FIG. 3. According to the guide vane 10 shown in FIG. 3, the fluid flows into the 

first inflow port 14 having the opening width wl defined by one edge a of the half-cylindrical 

20 plate 11 and one edge c of the half-cylindrical plate 12, and the fluid flows into the second 

inflow port 15 having the opening width w2 defined by tlie other edge b of the half-cylindrical 

plate 11 and the other edge d of the half-cylindrical plate 12. 

[0032] 

The half-cylindrical plate 11 turns the horizontal flow direction of the fluid from the 

25 inflow port 14 clockwise to form a clockwise rising vortex, and changes the direction of the 

fluid upward by cooperating with the half-cylindrical plate 12. The half-cylindrical plate 12 

also turns the flow of the horizontal fluid from the inflow port 15 clockwise in the same 

direction to form a clockwise rising vortex, and changes direction of the fluid upward by 

cooperating with the half-cylindrical plate 11. 
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[0033] 

In addition, the flow of the fluid in the inside of the pair of the half-cylindrical plates 

11,12 turns clockwise along the half-cylindrical inner surface and collides with the other half-

cylindrical inner surface so that the pressure of the collision increases at that time. This 

5 increasing pressure makes resistance for the fluid flowing into the inside of the pair of the 

half-cylindrical plates 11, 12. Further, the faster the turning speed, the bigger the pressure 

becomes. Thus, they have an effect to uniformize the amount of flow into each pair of the 

half-cylindrical plates 11, 12. 

[0034] 

10 According to the guide vane 10 of tlie first embodiment, the half-cylindrical plate 11 

and the half-cylindrical plate 12 are arranged to face each other. Thus, the inner surface of the 

half-cylindrical plate 11 is faced to the edge c of the half-cylindrical plate 12 and the inner 

surface of the half-cylindrical plate 12 is faced to the edge b of the half-cylindrical plate 11. 

[0035] 

15 In accordance with this arrangement, when the fluid flows into the inflow port 14 

having the opening width wl defined by one edge a of the half-cylindrical plate 11 and one 

edge c of the half-cylindrical plate 12 and the fluid flows into the inflow port 15 having the 

opening width w2 defined by the other edge b of the half-cylindrical 11 and the other edge d 

of the half-cylindrical plate 12, the fluid from the inflow port 14 and the inflow port 15 comes 

20 to the clockwise spiral flow and rises along the inner surfaces of the half-cylindrical plates 11, 

12. 

[0036] 

Thereby, the horizontal fluid flow to the inflow port 14 and the inflow port 15 can be 

changed to the vertical fluid flow. The guide vane 10 is sufficiently applicable to the wave 

25 soldering apparatus and the like. 

[0037] 

Although the half-cylindrical plates 11,12 include the inner surfaces of the half-

cylindrical shape in the above-described example, the configuration is not restricted to this. 
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For example, it is possible to provide at least one of spiral groove and protrusion on the half-

cylindrical inner surfaces of the half-cylindrical plates 11, 12 and the like of the guide vane 

10. 

[0038] 

5 In this constitution, according to the latter with respect to the former, it can guide tlie 

fluid to be pushed up along the spiral groove and the protrusion so that it is easy to generate 

the rising clockwise spiral. Thereby, it is possible to convert the fluid flow into the first inflow 

port 14 and tlie second inflow port 15 of the guide vane 10 to the vertical flow at a target 

position. 

10 [0039] 

Moreover, the half-cylindrical plate 11 and the half-cylindrical plate 12 have the same 

shape in the explained example. However, they may not be the same shape. If the inner 

surfaces are curved instead of the half-cylindrical shape, it has a similar effect. However, it is 

preferable that their heights are almost same in the height direction. 

15 [Embodiment 2] 

[0040] 

Successively, a constitutional example of a guide vane 20 having an L-shape cross 

section according to a second embodiment will be explained with reference to FIGs. 4A and 

4B. The guide vane 20 shown in FIG.4A is not the half-cylindrical shape as shown in the first 

20 embodiment but a pair of screen plates (hereinafter referred to as the "angle plates 21,22") 

having the L-shape cross sections (may be V-shape) are used as the first member and the 

second member. 

[0041] 

The angle plate 21 includes a single angular inner surface in its inside and has the 

25 prescribed height h. The angle plate 21 is stood on the prescribed board 23, changes the flow 

direction of the fluid and turns the fluid clockwise by cooperating with the angle plate 22. 

[0042] 
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The angle plate 22 also includes a single angular inner surface in its inside and has the 

prescribed height h. The angle plate 22 is placed on the board 23 on which the angle plate 21 

is stood. The angle plate 22 changes the flow direction of tlie fluid and turns the fluid 

clockwise by cooperating with tlie angle plate 21. The stainless material (SUS304, SUS316 

5 and so on) having the prescribed thickness t is used for the angle plates 21, 22 and the board 

23. 

[0043] 

The angle plate 21 and the angle plate 22 are faced to each other wherein the inner 

surface of the angle plate 21 is faced to the edge of the angle plate 22 and the inner surface of 

10 the angle plate 22 is faced to the edge of the angle plate 21. In this example, the angle plate 21 

and the angle plate 22 have the same shape. 

[0044] 

According to the guide vane 20 shown in FIG. 4B, the fluid flows into a first inflow 

port 24 having the opening width defmed by one edge a of the angle plate 21 and one edge 

15 c of the angle plate 22. The fluid flows into the second inflow port 25 having the opening 

width w4 defmed by the other edge b of the angle plate 21 and the other edge d of the angle 

plate 22. In this example, since the angle plate 21 and the angle plate 22 have the same shape, 

w3;=w4. 

[0045] 

20 The angle plate 21 turns the horizontal flow direction of the fluid from the inflow port 

24 clockwise in the horizontal direction to form a clockwise rising vortex and changes the 

direction of the fluid upward by cooperating with tlie angle plate 22. The angle plate 22 also 

turns the horizontal flow direction of the fluid from the inflow port 25 clockwise in the same 

direction to form a clockwise rising vortex and changes the direction of the fluid upward by 

25 cooperating with the angle plate 21. 

[0046] 

In addition, the flow of the fluid in the inside of the pair of the angle plates 21, 22 

turns clockwise along the single angular inner surface and collides with the other side of the 
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angular inner surface so that the pressure of the collision increases at that time. This 

increasing pressure makes resistance for the fluid flowing into the inside of the pair of the 

angle plates 21, 22. Further, the faster the turning speed, the bigger the pressure becomes. 

Thus, they have an effect to uniformize the amount of flow into each pair of the angle plates 

5 21,22. 

[0047] 

Thus, according to the guide vane 20 of the second embodiment, the angle plate 21 

and the angle plate 22 are arranged to face each other in order that the inner surface of the 

angle 21 faces to the edge c of the angle plate 22 and the inner surface of the angle plate 22 

10 faces to the edge b of the angle plate 21. 

[0048] 

In accordance with this arrangement, when the fluid flows into the inflow port 24 

having the opening width w3 defined by one edge a of the angle plate 21 and one edge c of 

tlie angle plate 22 and the fluid flows into the inflow port 25 having the opening width w4 

15 defmed by the other edge b of the angle plate 21 and the other edge d of the angle plate 22, 

the fluid from the inflow port 24 and the inflow port 25 comes to the clockwise spiral flow 

and rises along the infer surfaces of the angle plates 21, 22. 

[0049] 

Thereby, the horizontal flow direction of the fluid into the first inflow port 24 and the 

20 second inflow port 25 can be changed to the vertical flow direction at the target position. This 

guide vane 20 is sufficiently applicable to the jetting apparatus and the like. 

[0050] 

In the above-mentioned embodiment, the angle plates 21, 22 having only one angular 

portion at their inner surfaces have been explained but it is not restricted to such 

25 configuration. For example, at least one of the spiral groove and the protrusion may be placed 

on the angular inner surfaces of the angle plates 21, 22 of the guide vane 20 and the like as 

explained in the first embodiment. 



15 

[0051] 

In this constitution, according to the latter with respect to the former, it can guide the 

fluid to be pushed up along the spiral groove and the protrusion so that it is easy to generate 

tlie rising clockwise spiral. Thereby, it is possible to convert the fluid flow into the first inflow 

5 poit 24 and the second inflow port 25 of the guide vane 20 to the vertical flow at a target 

position with sufficient repeatability. 

[0052] 

Moreover, the angle plate 21 and the angle plate 22 have the same shape in the 

explained example, but they may not be the same shape to have a similar effect. However, it is 

10 preferable that their heights are almost same in the height direction. 

[Embodiment 3] 

[0053] 

Successively, a constitutional example of a guide vane 30 having a U-shaped cross 

section according to a third embodiment will be explained with reference to FIGs. 5A and 5B. 

15 The guide vane 30 shown in FIG. 5A is not the single angular portion as shown in the second 

embodiment but screen plates (hereinafter referred to as the "channel plates 31, 32") having 

the U-shape cross sections are used as the first member and the second member. 

[0054] 

The channel plate 31 has an inner surface having multiple angular poitions in its inside 

20 and the prescribed height h. The channel plate 31 is stood on the prescribed board 33, changes 

the flow direction of the fluid and turns the fluid clockwise by cooperating with the channel 

plate 32. 

[0055] 

The channel plate 32 also includes an inner surface having multiple angular portions in 

25 its inside and the prescribed height h. The channel plate 32 is placed on the board 33 on which 

the channel plate 31 is stood. The channel plate 32 changes the flow direction of the fluid and 

turns the fluid clockwise by cooperating with the channel plate 31. The stainless material 
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(SUS303 and so on) having the prescribed thickness t is used for the channel plates 31,12 and 

the board 33, 

[0056] 

The channel plate 31 and the channel plate 32 are faced to each other wherein the 

5 inner surface of the channel plate 31 is faced to the edge c of the channel plate 32 and the 

inner surface of the channel plate 32 is faced to the edge b of the channel plate 31. 

[0057] 

According to the guide vane 30 shown in FIG. 5B, the fluid flows into a first inflow 

port 34 having the opening width w5 defined by one edge a of the channel plate 31 and one 

10 edge c of the channel plate 32. The fluid, flows into the second inflow port 35 having the 

opening width w6 defmed by the other edge b of the channel plate 31 and the other edge d of 

the channel plate 32. 

[0058] 

The channel plate 31 turns the horizontal flow direction of the fluid from the inflow 

15 port 34 clockwise in the horizontal direction to form a clockwise rising vortex and changes 

the direction of the fluid upward by cooperating with the channel plate 32. The channel plate 

32 also turns the horizontal flow direction of the fluid from the inflow port 35 clockwise in 

the same direction to form a clockwise rising vortex and changes the direction of the fluid 

upward by cooperating with the channel plate 31. 

20 [0059] 

In. addition, the flow of the fluid in the inside of the pair of the channel plates 31,32 

turns clockwise along the inner surface having the multiple angular portions and collides with 

the other side of the angular inner surface so that the pressure of the collision increases at that 

time. This increasing pressure makes resistance for the fluid flowing into the inside of the pair 

25 of the channel plates 31,32. Further, the faster the turning speed, the bigger the pressure 

becomes. Thus, they have an effect to uniformize the amount of flow into each pair of the 

channel plates 31, 32. In this example, the channel plate 31 and the channel plate 32 have the 

same shape. 
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[0060] 

Thus, according to the guide vane 30 of the third embodiment, the channel plate 31 

and the channel plate 32 are arranged to face each other in order that tlie inner surface of the 

channel plate 31 faces to the edge c of the channel plate 32 and the inner surface of the 

5 channel plate 32 faces to the edge b of the channel plate 31. 

[0061] 

In accordance with this arrangement, when the fluid flows into the inflow port 34 

having the opening width w5 defmed by one edge a of the channel plate 31 and one edge c of 

the channel plate 32 and the fluid flows into the inflow port 35 having the opening width w6 

10 defined by the other edge b of the channel plate 31 and the other edge d of the channel plate 

32, the fluid from the inflow port 34 and the inflow port 35 comes to the clockwise spiral flow 

and rises along the infer surfaces of the channel plates 31, 32. In this example, since the 

channel plate 31 and the channel plate 32 have the same shape, w5=w6. 

[0062] 

15 Thereby, the horizontal flow direction of the fluid into the first inflow port 34 and the 

second inflow port 35 can be changed to the vertical flow direction at the target position. This 

guide vane 30 is sufficiently applicable to the jetting apparatus, the confectionery producing 

apparatus and like. 

[0063] 

20 In the above-mentioned embodiment, the channel plates 31,32 having the multiple 

angular portions at their inner surfaces have been explained but it is not restricted to such 

configuration. For example, at least one of the spiral groove and the protrusion may be placed 

on the inner surfaces having the multiple angular portions of the channel plates 31, 32 of the 

guide vane 30 and the like as explained in the first embodiment. 

25 [0064] 

In this constitution, according to the latter with respect to the former, it can guide the 

fluid to be pushed up along the spiral groove and the protrusion so that it is easy to generate 
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the rising clockwise spiral. Thereby, it is possible to convert the fluid flow into the first inflow 

port 34 and the second inflow port 35 of the guide vane 30 to the vertical flow at a target 

position. Moreover, the channel plate 31 and the channel plate 32 have the same shape in the 

explained example, but they may not be the same shape to have a similar effect. However, it is 

5 preferable that their heights are almost same in the height direction. 

[0065] 

In the above description, the screen plates are selected from the pair of the half-

cylindrical shape, the L-shape cross section shape and the U-shape cross section shape plates 

as the first member and the second member acting as the guide vanes 10, 20, 30. However, the 

10 half-cylindrical screen plates as the first member may be used by combining with the L-shape 

cross section screen plates as the second member. When combining the different shape screen 

plates for use, it is preferable that the screen plates have almost the same height. 

[Embodiment 4] 

[0066] 

15 Successively, a configuration example of a wave soldering apparatus 400 of the forth 

embodiment will be explained with reference to FIG. 6 and FIG. 7. The wave soldering 

apparatus 400 shown in FIG. 6 jets melted fluid (hereinafter referred to as "molten solder 7") 

to a prescribed surface of a printed circuit board 1 and solders electronic components on the 

printed circuit board 1. The wave soldering apparatus 400 comprises the guide vane 10, a 

20 jetting apparatus 40, a pump 50, a solder bath 51 and a motor 60. The solder bath 51 

comprises a case whose top surface opens and accommodates the molten solder 7. A heater, 

not shown in the figures, is provided at the solder bath 51 to keep a temperature of the molten 

solder 7 constant. The jetting apparatus 40 is mounted in the solder bath 51 to be dipped into 

the molten solder 7. The jetting apparatus 40 comprises a duct 41, a nozzle 42, a platform 43, 

25 a mounting brackets 44, 45 (see FIG. 11) and an inflow regulating plate 46 as shown in FIG. 

7. 

[0067] 
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The duct 41 has a body 401 that is a thin and long case as shown in FIG. 7. A pump 

housing 402, an inclined portion 403, an inlet port 404, an end portion 405 and an outlet port 

406 are provided at prescribed positions of the body 401. The top portion of the body 401 is 

covered with, for example, a top plate 408 in a form of closing a lid. 

5 [0068] 

The pump housing 402 is attached to a lower portion of one side of the duct 41, and 

the screw 50b is rotatably attached, in the pump housing 402 through the rotational shaft 50a 

which constitutes the pump 50 (see FIG. 9). A pulley 52 is attached to one end of the 

rotational shaft 50a of the pump 50 (see FIG. 6). An impeller type pump may be used as the 

10 pump 50 instead of the screw type pump. 

[0069] 

An inclined portion 403 is placed at a part connecting between the above described 

body 401 and the upper portion of the pump housing 402. One end of the inclined portion 403 

is connected to the upper portion of the pump housing 402 and the other end thereof acts as an 

15 inlet port 404 that is a part for carrying the molten solder 7 squeezed by the pump 50 to the 

duct 41. An inflow regulating plate 46 is placed at the prescribed position of tlie inlet port 404. 

For example, the inflow regulating plate 46 closes a right half portion of an opening area of 

the inlet port 404 to regulate fee molten solder 7 to flow into the inflow port 14 having one 

opening width wl of the guide vane 10. 

20 [0070] 

The motor 60 is placed on the prescribed place outside the solder bath 51 and a pulley 

53 is attached, to a shaft portion of the motor. A belt 54 is wound between the pulley 52 of the 

above-described pump 50 and the pulley 53 of the motor 60. If the motor 60 rotates in a 

prescribed direction, the belt 54 is drawn roundly to rotate the pump 50. The pump 50 delivers 

25 the molten solder 7 into the body 401 through the inclined portion 403 and the inlet port 404. 

Thereby, the molten solder 7 taken from the solder bath 51 can be sent into the duct 41. 

[0071] 
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On tlie other hand, the guide vane 10 is placed in the duct 41 as shown in FIG. 8A and 

FIG. 8B. For example, the guide vane 10 is adjustably fixed to the bottom of the body 401 by 

bolts, nuts and so on. Then, it works to change the horizontal flow direction of the molten 

solder 7 squeezed by the pump 50 to the vertical direction. In the jetting apparatus 40, the 

5 guide vane 20 explained in the second embodiment, the guide vane 30 explained in the third 

embodiment or the like may be replaced with the guide vane 10. 

[0072] 

The end portion 405 is placed at the other side of the body 401. In this example, the 

end portion 405 has a curved surface (R-shape) so that the end portion 405 reverses the flow 

10 direction of the molten solder 7 and the reversed molten solder 7 flows to the other inflow 

port 15 of the guide vane 10 having the opening width w2. Since the shape of the end portion 

405 is the curved surface (R-shape), it reverses easily the fluid direction. However, it is not 

restricted to the curved surface (R-shape) and it may be flat. Moreover, the above-described 

inflow regulating plate 46 prevents the molten solder 7 reversed by the end portion 405 from 

15 flowing into the inclined portion 403. 

[0073] 

The outlet port 406 is opened (placed) at the top plate 408 upper the above-described 

guide vane 10 wherein the top plate 408 covers the top portion of the body 401. The tapered 

nozzle 42 is connected to the outlet port 406. The nozzle 42 has the thin and long rectangular 

20 opening part 421 at its lower portion to take in the molten solder 7 and has the thin and long 

rectangular opening part 422 at the upper portion to jet the molten solder 7. In this example, a 

straightening grid 70 is placed between the guide vane 10 and the nozzle 42. This 

straightening grid 70 is an assembly that incorporates a wide metal plate in a grid, shape (see 

FIG. 10) to rectifies the molten solder 7 sent from the duct 41. This straightening grid 70 is 

25 not an essential feature but may be set if necessary. 

[0074] 

In this example, the platform 43 is attached to the top portion of the nozzle 42. The 

molten solder 7 is jetted to the printed circuit board 1 at the platform 43. A part comprising a 
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combination of the nozzle 42 and the platform 43 is hereinafter referred to the nozzle home 

49. They construct the wave soldering apparatus 400. 

[0075] 

Successively, an assembling example of the wave soldering apparatus 400 will be 

5 explained with references to FIG. 8 through FIG. 11. According to the assembling example of 

tlie guide vane 10 shown in FIG. 8 A, it is prepared that eight pieces of the half-cylindrical 

plate 11 and eight pieces of the half-cylindrical plate 12 are provided on the board 13 and two 

long hole portions 16, 17 are provided adjacent to a center portion of the board 13. The long 

hole portion 16 is placed, for example, between the fourth half-cylindrical plate 11 from right 

10 side and the fourth half-cylindrical plate 12 from right side. 

[0076] 

The long hole portion 17 is placed between the third half-cylindrical plate 11 from the 

left side and the third half-cylindrical plate 12 from the left side. When the guide vane 10 is 

attached to the duct 41, these long hole portions 16, 17 are used for an angle adjustment and a 

15 fixing hole of the guide vane 10 (see FIGs. 12A and so on). Since the assembling example of 

the guide vane 10 has been explained by reference to FIG. 2, it will not be further explained. 

[0077} 

Next, the inflow regulating plate 46 and the screw type pump 50 are attached to the 

duct 41 shown in FIG. 9. The top plate 408 and the body 401 as is the thin and long case are 

20 prepared for the duct 41. For example, the duct 41 having the inclined portion 403 is used at a 

downstream side of the portion of connecting the body 401 and the pump housing 402. The 

end portion 405 is placed at one side of the body 401 and the pump housing 402 is placed at 

the other side thereof. 

[0078] 

25 In addition, the outlet port 406 is opened at one side of the top plate 408 and a bearing 

portion 56 is placed at the other side thereof. The bearing part 56 rotatably supports the 

rotational shaft 50a of the pump 50. The cornice part 407 having the predetermined height is 

placed around the outlet port 406. The cornice part 407 is placed so as not to leak the molten 
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solder 7 to the outside of the duct 41 and the nozzle 42 at the abutting part of the duct 41 and 

the nozzle 42. 

[0079] 

First, the inflow regulating plate 46 is attached to the lower end of the inclined portion 

5 403 to define the inlet port 404. The inflow regulating plate 46 is welded on the bottom of the 

body 401 in the standing form at a position, for example, of dividing tlie lower end of the 

inclined portion 403 in half. It is preferable that the sidewall of the inflow regulating plate 46 

is welded to the side part of the body 401. Thereby, the inlet port 404 is defmed with the 

configuration that the right-half opening area of the cross-section body 401 is infilled by the 

10 inflow regulating plate 46. When the molten solder 7 is flowed into the inflow port 14 of the 

guide vane 10 which is attached in the duct 41 in the post process, the inflow regulating plate 

46 placed on the inlet port 404 comes to the regulation. Next, the pump 50 is placed in the 

inside of the pump housing 402 that is placed on one side of the duct 41. The pump 50 has the 

rotational shaft 50a and the screw 50b. 

15 [0080] 

Successively, an assembling example of the nozzle 42 and the platform 43 of the 

jetting apparatus 40 will be explained with reference to FIG. 10. The nozzle 42 and the 

platform 43 shown in FIG. 10 are prepared. The nozzle 42 is a tapered nozzle having the thin 

and long rectangular opening part 421 at its lower portion and the thin and long rectangular 

20 opening part 422 at its higher place. It is preferable that the opening part 421 is formed in the 

size that includes the cornice part 407 around the outlet port 406 of the duct 41 shown in FIG. 

9. The nozzle 42 has the inclined top plate 423 at the upper side of the guide vane 10 and the 

upstanding wall part 424 extended from the inclined top plate 423. 

[0081] 

25 The long side part of the opening part 422 is turned to both outsides in an eaves shape 

in order to reinforce the opening part 422. Moreover, the reinforcing bar 427 is placed at 

almost the center of one upstanding wall part 424 and the other upstanding wall part 424 so 

that the opening part 422 reinforced in the width direction is used. 
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[0082] 

In this example, the platform 43 is attached to the upper portion of the nozzle 42. 

Since the nozzle 42 and the platform 43 are known from the past, the explanation thereof will 

be omitted. In this example, the platform 43 is incorporated in the upper portion of the nozzle 

5 42. After that, the platform 43 is fixed to the nozzle 42. Thereby, the nozzle home 49 is made 

by combining the nozzle 42 and the platform 43 (see FIG. 11). 

[0083] 

Successively, an assembling example of the guide vane 10, the duct 41 and the nozzle 

home 49 in the jetting apparatus 40 will be explained with reference to FIG. 11. In the jetting 

10 apparatus 40 shown in FIG. 11, first, the guide vane 10 is attached to the area indicated by the 

hatched line in the duct 41 in this figure. The assembly in FIG. 8A or the like is used as the 

guide vane 10. 

[0084] 

At this time, the attaching angle 8 in the guide vane 10 can be adjusted. Here, the 

15 attaching angle 0 is, for example, an angle between the longitudinal direction of the cornice 

part 407 of the duct 41 and the longitudinal direction of the board 13 in the guide vane 10 

shown in FIG. 12B. In this example, the attaching angle 6 can be adjusted by the long hole 

portions 16, 17 and external screws 18, 19 shown in FIG. 8A and so on. Thereby, the guide 

vane 10 is mounted slantingly against the duct 41 so that the flow path becomes gradually 

20 narrower (tapered) from the inlet port 404 to the end. portion 405. After the attaching angle 0 

has been determined, the external screws 18, 19 are tightened to fix the guide vane 10 to the 

bottom of the duct 41 (see FIG. 12A). 

[0085] 

. Because of this adjustment of the attaching angle 0, the inflow poit 14 of the half-

25 cylindrical plate 11 is changed relatively to the molten solder 7, so the taking of the molten 

solder 7 can be adjusted. After that, the nozzle home 49 is attached to the duct 41 by the 

mounting brackets 44,45. Thereby, the jetting apparatus 40 is completed as shown in FIG. 7. 
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When the jetting apparatus 40 is implemented to the solder bath 51 and the motor 60 is 

attached, then the wave soldering apparatus 400 can be obtained as shown in FIG. 6. 

[0086] 

Successively, an operation example of the jetting apparatus 40 will be explained with 

5 reference to FIGs. 12A, 12B, 13 through 15. The speed distribution map and the pressure 

distribution map of the jetting apparatus 40 are obtained by fluid analyzing software with the 

geometries of the guide vane 10, the geometries of the duct, and the ability and rotation 

number of the pump 50. FIGs. 12A, 12B, 13 show the states that the nozzle home 49 is 

removed from the jetting apparatus 40. 

10 [0087] 

According to the j etting apparatus 40 of mounting the guide vane \ 0 shown in FIG. 

12A, the molten solder 7 is sent to into the duct 41 by rotating the pump 50. At this time, the 

pump 50 sends the molten solder 7 into the duct 41 through the inclined portion 403 as shown 

by the oblique down void arrow in this figure. 

15 [0088] 

In the duct 41, the molten solder 7 flows into the eight inflow ports 14 as the arc 

upward void arrows shown in FIG. 12B (see FIG. 14) wherein the inflow port 14 is defined by 

one edge a of the half-cylindrical plate 11 and one edge c of the half-cylindrical plate 12 as 

shown in FIG. 3. 

20 [0089] 

According to the speed distribution example of the jetting apparatus 40 shown in. FIG. 

14, in a line drawing of indicating a simulation result, full thick solid line arrows show the 

fastest flow speed of the molten solder 7. Middle thick solid line arrows show the second 

fastest flow velocities of the molten solder 7. Two-dot chain line arrows show the flow 

25 velocities of the clockwise rising spiral portion of the molten solder 7 made by the half-

cylindrical plates 11, 12. Solid arrows show the slow flow velocities of the molten solder 7 

that contributes little to tlie rising spiral. 



25 

Wavy line arrows show the slowest flow velocities of the molten solder 7. The 

directions of the arrows show the flow directions of the molten solder 7. Y [m/s] represents 

the flow speed. It is understood that the flow speed is significantly different at the front and 

reai- surfaces of the inflow regulating plate 46. At the front surface side of the inflow 

5 regulating plate 46, the flow of the molten solder 7 is the fastest toward the inlet port 404. The 

flow of the molten solder 7 sent from the inlet port 404 to the inside of the duct is gradually 

slower. 

[0090] 

After the molten solder 7 reaches the end portion 405 of the duct 41 shown in FIG. 

10 12A, the molten solder 7 turns around at the R-shape of the end portion 405 and is reversed to 

the inflow port 15 side of the half-cylindrical plate 12. At this time, the molten solder 7 is 

flowed into eight inflow ports 15 as shown by the arc down void arrows in FIG. 12B wherein 

the inflow port 15 is defined by the edge b of the half-cylindrical plate 11 and the other edge d 

of the half-cylindrical plate 12 shown in FIG. 3. At that time, apart of the molten solder 7 

15 from the inflow port 14 crosses the molten solder 7 from the inflow port 15. Therefore, the 

flow speed of the molten solder 7 is the slowest at the rear side of the inflow regulating plate 

46 shown in FIG. 14. 

[0091] 

The half-cylindrical plate 11 turns the horizontal flow direction of the molten solder 7 

20 from the inflow port 14 clockwise to form a clockwise rising vortex shown by the two-dot 

chain line arrows in FIG. 14, and changes direction of the molten solder 7 upward by 

cooperating with the half-cylindrical plate 12. The half-cylindrical, plate 12 also turns the flow 

of the horizontal molten solder 7 from the inflow port 15 clockwise in the same direction to 

form a. clockwise rising vortex, and changes the direction of the molten solder 7 upward by 

25 cooperating with the half-cylindrical plate 11 as shown by the upward void arrows in FIG. 

12A. 

[0092] 

In addition, the flow of the molten solder 7 in the inside of the pair of the half-

cylindrical plates 11, 12 turns clockwise along the half-cylindrical inner surface and collides 
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with the other half-cylindrical inner surface so that the pressure of the collision increases at 

that time (see FIG. 15). According to the pressure distribution example in FIG. 15, in the line 

drawing indicating the simulation result, the right-downward hatched areas show the highest 

pressures of the molten solder 7. The horizontal hatched areas show the second highest 

5 pressures of the molten solder 7. The crosshatched areas show the third highest pressures of 

the molten solder 7 (for example, these areas are referred to as the middle pressure areas). The 

left-downward hatched areas show the pressures of the molten solder 7 lower than the middle 

areas. The thick dot areas show the much lower pressures of the molten solder 7. The thin dot 

area shows the lowest pressure of the molten solder 7. 

10 The arrow direction shows the pressure (flow) direction of the molten solder 7. Thick 

long arrows show the maximum areas and their directions of the pressures. Thin and long 

aiTows show the bigger areas and their directions of the pressures. Thin and short arrows 

show the middle areas and their directions of the pressures. Short extra fine arrows show the 

small areas and then directions of the pressures. Thin very-short arrows show the minimum 

15 areas and their directions of the pressures. Very-short extra fine arrows show that the much 

minimum areas and their directions of the pressure. It is understood that the pressure is 

significantly different at the front and rear surfaces of the regulating plate 46. At the front 

surface of the inflow regulating plate 46, the pressure of the molten solder 7 is the highest 

from the pump 50 toward the inlet port 404. 

20 [0093] 

The pressure of tlie molten solder 7 sent from the inlet port 404 into the duct drops 

gradually. Wavy lines in this figure show isopiestic lines. In this example, the isopiestic lines 

are roughly circle in the area defined by one edge b of the half-cylindrical plate 11 and one 

edge c of the half-cylindrical plate 12 and the area defined by the other edge b of the half-

25 cylindrical plate 11 and the other edge d of the half-cylindrical plate 12 shown in FIG. 3. 

These two areas' pressure of the guide vane 10 are higher than the pressures of the right and 

left areas thereof. 

[0094] 
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This increasing pressure makes the resistance against the fluid of the molten solder 7 

flowing into the inside pair of the half-cylindrical plates 11, 12. Then, the faster the turning 

speed of the molten solder 7, the bigger the pressure becomes. Therefore, this has an effect to 

uniformize the amount of flow of the molten solder 7 flowing into each pair of the half-

5 cylindrical plates 11, 12. 

[0095] 

After changing the direction of the molten solder 7 shown in. the upward void arrows 

of FIG. 12A, the molten solder 7 runs into the incline top plate 423 through the outlet port 406 

shown in FIG. 13. Then, the molten solder 7 rises to the vertical direction at the first part of 

10 the nozzle 42, is guided obliquely upward by the incline top plate 423, and guided to the 

upstanding wall part 424. Then, the upstanding wall part 424 as the second part of the nozzle 

42 guides the molten solder 7 upwardly. Thereby, the molten solder 7 having the same wave 

height can be jetted from the opening part 422 of the nozzle 42. 

[0096] 

15 According to the wave soldering apparatus 400 of the fourth embodiment, tlie jetting 

apparatus 40 according to the present invention is implemented and the guide vanes 10, 20 or 

30 according to the present invention are attached to the jetting apparatus 40. The guide vane 

10 according to the present invention changes the flow direction of the molten solder 7 from 

the horizontal to the vertical while turning right in the duct 41. 

20 [0097] 

This structure enables the widthwise distribution of the jetting height of the molten 

solder 7 jetted from the nozzle 42 to be uniformized. Further, the tendency variation in 

widthwise distribution of the molten solder 7 from the pump output 50 can be reduced. In 

addition, even if the output of the pump 50 is changed, balance of the pair of the half-

25 cylindrical plates 11,12 can be kept by the effect of uniformizing the flow amount of the 

molten solder 7 into each pair of half-cylindrical plates 11, 12. Therefore, it is possible to 

form the jet of the molten solder 7 having the uniform height along the width direction of the 

nozzle 42. 
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[0098] 

Additionally, according to the wave soldering apparatus 400, the attaching angle 0 

with respect to the duct 41 of the guide vane 10 can be adjusted so that the guide vane 10 can 

be attached to the bottom of the duct 41 at the attaching angle 0 illustrated in FIG. 12B. Since 

5 the inflow port 14 of the half-cylindrical plate 11 changes relatively to the molten solder 7 by 

adjusting the attaching angle 0, the acquisition of the molten solder 7 can be adjusted. 

[0099] 

The above examples have explained that the molten solder 7 into the guide vanes 10, 

20, or 30 is turned clockwise, but not restricted to these cases. If the positions of the half-

10 cylindrical plates 11, 12 of the guide vane 10 or the like are set to upside down, the molten 

solder 7 can turn counterclockwise. 

[INDUSTRIAL APPLICABILITY] 

[0100] 

This invention is extremely suitable for applying the wave soldering apparatus, etc. 

15 that changes the flow direction of the molten solder from the horizontal to the vertical for 

jetting the molten solder to the printed circuit board. 

[DESCRIPTION OF CODES] 

[0101] 

7: molten solder 

20 10, 20, 30: guide vane 

11, 12: half-cylindrical plate (first and second members) 

21, 22: angle plate (first and second members) 

31, 32: channel plate (first and second members) 

13, 23, 33: board 

25 14, 24, 25: first inflow port 

15, 25, 35: second inflow port 



40: jetting apparatus 

41: duct 

42: nozzle 

43: platform 

44, 45: mounting bracket 

49: nozzle home 

50: pump 

51: solder bath 

52, 53: pulley 

54: belt 

400 wave soldering apparatus 
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CLAIMS 

1. A guide vane characterized in that multiple pair structures are provided; each of said 

5 structures comprises a first member having a curvature or angular inner surface shape and 

having a prescribed height and a second member having a curvature or angular inner surface 

shape and having a prescribed height; said first and second members of constructing said pair 

structure are arranged under a condition that said first and second members are shifted left or 

right in a view from a main flow direction of melted fluid; said pair structures are stood on a 

10 board in the main flow direction of the fluid; the fluid is flowed into an opening formed by 

edges of said first and second members; the flowed fluid is turned in said pair structure to 

change the fluid flow direction from a horizontal direction to a vertical direction. 

2. The guide vane as recited in Claim 1, wherein each of said first member and said 

15 second member comprises any one of a half-cylindrical, L-shape cross section and U-shape 

cross section screen plate. 

3. The jetting apparatus, comprising: 

a nozzle having a prescribed opening for jetting melted fluid; 

20 a duct connected to said nozzle; 

a pump for sending the fluid into said duct; 

a pump housing receiving said pump and being connected to said duct; and 

25 

30 
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a guide vane described in any of Claims 1 or 4, said guide vane being provided in said 

duct and turning the flow direction of the fluid sent by said pump and flowed in the 

longitudinal direction of said duct to change the flow of the fluid to a height direction of said 

nozzle. 

5 
4. The jetting apparatus as recited in the Claim 3, wherein said duct is connected to 

said pump housing, the fluid is sent by said pump, an angle between the longitudinal direction 

of said duct and the longitudinal direction of said guide vane is set, and said guide vane is 

attached to said duct at the set angle. 

10 

5. The jetting apparatus as recited in Claim 4 characterized in that 

said duct, to which the fluid is sent by said pump, includes a thin and long case having 

an inlet port, an outlet port, and an end port that are provided in prescribed places; 

said inlet port is provided on one side of said case wherein said pump housing is 

15 connected to said inlet port; 

an inflow regulating plate is provided on a prescribed place of said inlet port for 

regulating the fluid to flow into an inflow port in one opening width of said guide vane; 

said outlet port is positioned above said guide vane, opened at a top plate of said case 

and connected with said nozzle; and 

20 the fluid having the flow direction reversed by said end port is made to flow into an 

inflow port in the other opening width of said guide vane. 

6. The jetting apparatus as recited in Claim 5, wherein an inclined portion is provided 

at the part of connecting said pump housing and said duct, and said pump sends the fluid into 

25 said duct through said inclined portion. 

30 
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Guide Vane and Jetting Apparatus 

ABSTRACT 

A guide vane has a devised guide configuration for changing a flow direction of 

molten solder. The guide vane comprises a half-cylindrical plate 11 having a prescribed inner 

5 surface shape and a prescribed height, being stood on a prescribed board and changing a flow 

direction of fluid; and a half-cylindrical plate 12 having a prescribed inner surface shape and a 

prescribed height, being stood on the board 13 on which the first member 11 is stood and 

changing the flow direction of the fluid as shown in FIG. 1. The half-cylindrical plate 11 and 

the half-cylindrical plate 12 are faced so that an inner surface of the half-cylindrical plate 11 is 

10 faced to an edge of the half-cylindrical plate 12 and an inner surface of the half-cylindrical 

plate 12 is faced to an edge of the half-cylindrical plate 11. This structure allows to jet the 

molten solder to a target place and uniformize a widthwise distribution of the jetting height of 

the molten solder. 

Figure 1 

25 


