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METHOD AND APPARATUS FOR CLEANING SCREENS USED IN SCREEN 

PRINTING MACHINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to printing of viscous· 

materials onto a surface through a screen having a plurality of 

openings therein1 and more paticularly to method and apparatus for 

cleaning 11>aste residues from screens used in producing surface 

mount technology circuit boards suitable for use in high teclmology 

products. 

2. Description of the Prior Art 

Screens used in producing such circuit boards reqwre 

frequent cleaning because solder paste as a viscous printing material 

is caused to remain not only on screen sunaces, but also in openings 
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111 the screen during tepeated printing. If the printing is further 

continued, the remaining solder paste as paste residue will cause 

defective printing such as blot, blur) discontinuity of line or the like 

of a paste pattern printed on the circuit board. On the other hand,. to 

meet nowaday' s rapid development of electronics industry, a screen 

is required to obtain high definition. That is) the area of opening 

pattern on the screen and the space between adjacent openings in 1he. 

screen tend to be reduced. Such a tendency makes it difficult to 

effectively remove solder past residues from the screen, particularly ... 

the residues adhered to inner peripheral surfaces of small or reduced 

opennings in the screen. 

There are various methods and app~ratuses by which solder 

paste residues adhered to the screen can be removed therefro1n. One 

approach is to wipe off the residues by applying paper to the screen 

surfaces. Another approach is to scrape off the residues by scraper 

means. However, it is impossible for these approach~s to remove the 

residues in openings in the screen therefrom. Another approach is 

to use an airstream. In this approach, the residues in the openings 

can be relatively easily removed therefrom when the residues are 

soft. In this approch;I however, ·when the residues adhered to the 

surfaces of and openings in the screen are solidified or dried, or 

when the residue is clogged in a small·sized opening in the screen) 

it is extremely difficult to clean them from the screen. 

To overcome these drawbacks or disadvantages indicated 
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with these approaches, methods and apparatuses for cleaning screens 

by using water-based sol ~ent as wash liquid have recently been 

proposed. With this type of methods for cleaning a screen, most of 

the above-mentioned drawbacks or disadvantages can be eliminated. 

However, use of cleaning solvent causes envirorunental injury 

resulting from solvent release into atomosphere) and worker 

exposure to solvent vapors. Furthennore, solder paste residue 

contains lead which is removed from the screen during cleaning, and 

worker exposure to lead is a health concern which must be seriously .-" 

addressed. 

A known apparatus of this type is schematically shown as 

PRIOR ART 1 in Fig. 11. As shown therein, the known apparatus is 

provided with a cleaning reservoir 103 with its upper end opend and 

has therein two inwardly directed mutually opposed spray nozzles 

131 for spraying cleaning solvent against both smfaces of the screen 

105 which is vertically held between the nozzles 131 during 

cleaning. Numeral 132 shown in Fig. 11 indicates drier nozzles. 

Another known apparatus of the type mentioned above is also 

schematically shown as PlUOR ART 2 in Fig. 12. As shown therein) 

the apparatus is provided with a box-like housing 200 having an 

opening at its upper wall through which a screen 205 is vertically 

inserted into the housing 200 for cleaning. In the housing 200 there 

are provided two spray nozzles 201, 202 for spraying the solvent 

against bath surfaces of the screen 205 which is vertically held 
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between the nozzles 20 I, 202 during cleaning. The upper opening of 

the housing ·may be closed and opened and is closed in the inam1er 

shown in FIG. 12 during cleaning. Nmnerals 203) 204 show drier 

nozzles for drying the screen 205 after spraying is finished. 

A €ommon feature of these known apparatuses is that the 

screen is held in an erect position during cleaning. Other common 

features are that the apparatus is installed outside a screen printing 

machine, tlhat the apparatus beo1nes bulky as a whole doe to its 

above-mentioned structures and cannot be incorporated into a screen .: 

printing machine and accordingly that it cannot be used for cleaning 

of the screen during paste printing cicles perfonned by the machine. ·· 

SUMMARY OF THE JNVENTION 

The present invention is intended to eliminate the drawbacks 

or disadvantagtes indicated with the lmown methods a11d apparatuses 

as described above and to provide improved method and apparatus 

for cleaning the screen used in a screen printing machine. 

It is, therefore~ one object of the present invention to provide 

method and apparatus for cleaning a screen used in a· screen printing 

machine which are capable of preventing environmental injwy 

resulting from cleaning solvent release into the atomosphere and of 

protecting workers from being exposed to detrimental substance 

solder pas~ residue, such as lead. 
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An0ther object of the invention is to provide method and 

apparatus of the kind described above, which are capable of 

efficiently removing the paste residue from the screen. 

A further object of the invention is to provide an apparatus 

of the kind stated above which is capable of being incorporated into 

a screen ptinting machine and which permits automated cleaning of 

the screen during screen printing cicles performed by the machine. 

It is another object of the invention to provide an apparatus 

of the kind described above which includes two easily replaceable : · 

cleaning chamber units which can be replaced with other different 

sizes of cleaning chamber units depending on the size of the screen 
1 

used for screen printing. 

It is a further object of the invention to provide an apparatus 

of the kind stated above which includes a cleaning chamber "in 

which a rotatable . mechanical means for creating a turbulence as 

well as rotational motion in the wash liquid injected into the 

chamber so that cleanig effect as well as cleaning effecincy can be 

accelerated. 

It is another object of the invention to provide an apparatus 

of the kind stated above which includes a cleaning chamber in 

which a vibrator means for imparting vibratory movement to the 

screen which is immersed in the wash liquid injected into the 

chamber so that cleanig effect as well as cleaning effecincy can be 

accelerated. 
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It is a further object of the invention· to provide an apparatus 

of the kind stated above which includes a cleaning chamber in 

which a pneumatic means for creating a turbulence as well as 

fluctuation in the wash liquid injected into the chamber so that 

cleanig effbct as well as cleaning effecincy can be enhanced. 

The various features of novelty which characterize the 

invention are pointed out with particularity in the claims annexed to 

and forming a part of this disclosure. For a better understanding of 

the invention, its advantages and specific objects attained by its .. · 

uses, reference is made to the accompanying drawings and 

descriptive matter in which a paste residue cleaning apparah1s for ·· 

carrying out the cleaning inethod is illustrated. 

BRIEF DESCRIPTION OF DRAW1NGS 

FIG. I is a schematic elevation of a screen cleaning 

apparatus as one embodiment of the present invention; 

FIG. 2 is a partly cross-sectioned schematic front view of a 

pair of cleaning chambers1 ~om which fluid injection nozzles are 

removed~ as essential components of the cleru.;iing apparatus of the 

present inlvention, illustrating the state in which a screen to be 

cleaned is hermetically nipped by the cleaning chambers; 

FIG. 3 is a schematic front view of three pairs of cleaning 

chambers which are inutualy replaceably constructed; 
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FIG. 4 is a schematic elevation of the screen cleaning 

apparatus as another embodiment of the invention; 

FIG. 5 is a partly cross .. sectioned schematic front view of the 

apparatus, portion as marked "X" in FIG. 4 in an enlarged scale; 

FIG. 6 is the schematic elevation of the screen . cleaning 

apparatus as a further embodiment of the invention; 

FIG. 7 is a partly cross-sectioned schematic front view of the 

apparatus~S protion as marked 11 Y1
' in FIG. 6 in an enlarged scale~ 

FIG. 8 is a view si1nilar to FIG. 2) illustrating the state in; 

which the lower cleaning chamber is provided, at its bottom protion:o 
. I 

with a pl~ality of upright nozzles which are directed toward a lower 

surface of the screen~ 

FIG. 9 is a schematic elevation of the screen cleaning 

apparatus as another embodiment of the invention; 

FIG. 10 is a partly cross-sectioned schematic front view of 

the apparatus' portion as marked ''Z" in FIG. 9 in an enlarged scale. 

FIG. 11 is a schematic view showing a known screen 

cleaning apparatus as PRIOR ART 1; and 

FIG. 12 is a view similar to FIG. 11, showing another lmown 

apparatus ~s PRIOR ART 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG. I which shows an apparatus for cleaning 
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of a screen as one einbodiment of the present invention, reference 

numeral 1 i_ndicates a supporting frame of a screen printing machine 

for supporting a metal screen 2 having therein a plurality of p~ttern 

openings 2C through which solder paste is printed onto a printed 

circuit board~ not shown, by means of a squeegee, not shown. The 

screen 2 is horizontally held in a tensioned state by a screen holder 

3 which is removably secured to the supporting fraine 1. 

The apparatus includes two upper and lower cleaning 

chambers 4, 5, which are provided on upper and lower sides of the 

screen 2 i_n opposed relationship with each other,· as essential 

components thereof for carrying out cleaning the solder paste 

residue adhered to inner peripheral surfaces of the openings 2C in 

the screen 2 as well as the solder paste . residues adhered to the 

upper and lower sutfaces 2A~ 2B of the screen 2 therefrom. Each of 

the cleaning chambers 4, 5 is fonned by a shell structure which can 

be made from either synthetic resin or metal, such as stainless steel 

and is fontjed symmetrically with each other. 

The upper cleaning chainber 4 opens fully to the outside 

through an ~pening 4A on its lower face and is provided, at its top 

surface 4B, with a boss 6 having femal threads 6A therein, as shown 

in FIG. 2. On the other hand, the lower cleariing chamber 5 opens 

fully to the outside through an opening SA on its upper face and is 

provided, at its lower botto1n surface SB, with a boss 7 having male 

threads 7 A therein, as shown in FIG. 2. As clearly shown in FIGS. 

. . 
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2 and 3, the upper cleaning chamber 4 is provided, at its lower 

opening edge 4A / , with a seal member 4C which is fixedly 

secured thereto. Similarly, the lower cleaning chamber 5 is provided> 

at its upper opening edge SA / , with a seal member 5C which is 

fixedly secured thereto. 

Indicated by reference nu1neral 8 are fluid injection nozzles 

which project into the upper cleaning chamber 4 through its wall 

and are directed toward the upper surface 2A of screen 2. Numeral 9 

indicates a drain pipe connected to the upper chamber 4 for draining ... 

the liquid which has been used for cleaning of the screen 2 from 

said chamber. Nmneral I 0 shows a vent. Numeral 11 indicates fluid 

injection nozzles which project into the lower cleaning chamber 5 

through its wall and are directed toward the lower surface 2B of 

screen 2. The nozzles 11 may be of rotatable or tiltable structure. 

Numeral 12 is a drain pipe connected to the lower chrunber 5 for 

draining t~e liquid used for cleaning of the screen 2 from said 

chamber. Numeral 13 is a vent. 

Depending vertically from an overhead frame member 14 of 

the printing machine is a pneumatic cylinder 15 having a piston rod 

16 which suspends the upper cleaning chamber 4 vertically movably 

and removahly. As shown in FIG. 2, the piston rod 16 has, at its 

lower end portion, male threads l 6A which are engageable wi1h the 

female threads 6A of said boss 6 so that by bringing the 1nale 

threads 16A into threaded engagement with the female threads 6A, 

. . 



10 

the upper cleaning cha1nber 4 can be vertically movably and 

removably held by the piston rod 16 of pneumatic cylinder 15. 

Indicated by numeral 17 is a pnemnatic cylinder mounted uprightly 

on a lower fra1ne mernber 18 of the machine and having a piston 

rod 19 which vertically movably and removably support the lower 

cleaning chamber 5. As shown in FIG. 2, the piston rod 19 has) at 

its upper end portion, male threads l 9A which are engageable with 

the female threads 7 A of said boss 7 so that by bringing the male 

threads I 9A into threaded engagement with the female threads · 7 A> 

the lower cleaning chamber 5 can be verticaUy movably and 

removably supported by the piston rod 19 of pneumatic cylinder 17. 

Thus, as shown by dotted lines in FIG. 1., when the 

apparatus is at rest, the upper cleaning chamber 4 is kept in a raised 

position above the screen 2, and the lower cleaning chamber 5 is 

kept in a lowered position. Then, as the apparatus is put into 

operation, upper cleaning chamber 4 is lowered and sealingly 

contacted the upper surface 2A of screen 2, and lower cleaning 

chamber 5 is raised and sealingly contacted the· lower surface 2B of 

screen 2 by means of the p11eumatic actuators 15, 17 respectively, 

whereby the screen 2 is hermetically or watertightly nipped by the 

upper and lower cleaning chambers 4, 5 as shown by solid lines in 

FIGS. I and 2. 
I 

Each of the cleaning cha1nbers 4, 5 is connected with fluid 

sources, not shown, via fluid circuits including liquid circuits and 
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compressed air circuits. FIG. I shows one e:xample of the fluid 

circuits. In FIG. I, Fl, F21 F3 and F4 show branch pipes which are 

connected at one ends with nozzles 8, 11 and at the other ends with 

a pipe 5) respectively. The pipe 5 is, in tum, connected with pipes 

F6, F7, F8 and F9 which are connected, on their inlet sides, with a 

fluid supply duct F 10 which is connected to the fluid sources, 

respectively. Reference numerals 20, 21, 22 and 23 indicate a cooled 

water tank, a warm water tank, a water ... based solvent tank and au 

air tank=- respectively. These tanks 20) 21, 22 and 23 are connected, _: 

on their respective inlet and -outlet sides=- with pipes F6,, F7, F8 and 

F9, respectively. Indicated by numerals 20A , 21A, 22A and 23A ' 

are solenoid-actuated valves which are connected with pipes F6~ F7, 

F8 and F9 downstream of the tanks 20, 21, 22 and 23, respectively. 

Numerals 20B, 21B, 22B and 23B also indicate solenoid-actuated 

valves which are connected with the pipes upstream of the tanks, 

respectively. By the provision of tbe foregoing circuit arrangements, 

it is made possible to selectively supply cooled water, wann water, 

solvent, or compressed air or a combination of liquid and air to the 

cleaning chambers 4~ 5 for the cleaning of tbe screen 2 nipped 

therebetween by selectively operating said solenoid-actuated valves 

by means of a control unit including a control circuit arrangemen~ 

not shown. 

Indicated by numerals 24 and 25 are drain pipelines 

connected, at one ends, to the respective drain pipes 9, 12 of 
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cleaning chambers 4, 5 an~, at the other ends> to a vaccum or 

suction device 26 having a filtering chamber 26A and a drain pipe 

26B which is connected to a smnp tank, not shown. The filtering 

chamber 26A is connected via a pipe 27 with the pipe F8> which is 

connected to the solvent tank 22, via a solenoid-actuated valve 27, 

so that the reproduceable used wash liquid drained fro111 the upper 

and lower chambers 4, 5 can be filtered and recirculated. 

With the apparatus shown in FIG. 1, the paste residues can. 

be removed from screen 2 either by water-based cleaning solvent or 

by warm water having temperature to the order of 50 °C that is 

injected into the mated cleaning chambers 4, 51 which communicate " 

vertically with each other through openings 2C in screen 2 to wash 

the screen. In this connection, it is to be noted that when 

compressed air is introduced into chambers 4, 5 through nozzles 8, 

11 after the screen 2 is immersed by the liquid introduced into the 

chambers 4, 5, the liquid is caused not only to generate waves, but 

also to be stirred up, thereby causing the paste residues to be 

washed away from the screen 2 and that in case where screen 2 is 

cJeaned by cleaning solvent, · the screen 2 can be rinsed out by 

cooled water or watm water after being cleaned by the solvent, and 

thereafter it can be dried by applying compressed air, which may be 

heated to a suitable te1nperature, to the both smfaces 2A) 2B of 

screen 2. 

FIG. 8 shows a variant of the embodiment shown in FIG. 1. 
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In the drawing, the same parts or portions as those shown in FIGS. 

I to 3 are indicated by like numerals·. In the apparatus shown in 

FIG. 8, the lower cleaning chamber S is provided, at its bottom 

portion SB, with a plurality of upright no7..zles 11 ' which are 

directed toward the lower swface 2B of screen 2. These nozzles 11 

' are arranged to be adjustably throttled so that the speed and 

pressure of the fluid to be injected into the lower chamber 5 may be 

varied~ as occasion de111ands. 

Refering now to FIGS. 4 and 5, there is shown a screen 

cleaning apparatus as another embodiment of the present invention. 

This embodiinent differs from the first e1nbodiment in 

that it is equiped, in upper cleaning chamber 4, with a rotatabfo 

machanical means for creating turbulence as well as rotational 

motion in the wash liquid injected into the chamber. Therefore, as to 

the same parts or portions as those of the first embodiment=­

description will not be made to avoid repetition. 

The rotatab]e mechanical means takes the form of a 

propeller-like blade 28 which is rotated about a vertical axis within 

the chamber 4. As shown in FIG. 51 the boss 6 is formed therein 

with a space 29 immediately under the female threads 6A and a 

relatively small electric motor 30 is mounted in the space 29. The 

blade 28 is fixed to the lower end of a vertically extending rotating 

shaft 31 the upper end of which is securely mounted on an output 

shaft 30A of the motor 30, so that when the motor sta11s rotating, 

• 
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the blade 28 is caused to be driven for rotation. According to this 

etnbodi1nent~ cleaning effect as well as cleaning efficiency can be 

accelerated, since a turbulence as well as rotational motion are 

created in the wash liquid. 

Referring to FIGS. 6 and 7, there is shown a variant of the 

embodiment shown in FIGS. 4 and 5. This variant also has in the 

upper chamber 4 · a rotatable mechanical means for creating a 

turbulence as well as rotational motion in said wash liquid. The 

rotatable mechanical means comprises a disk plate 32 which is fixed 

to the lower end of said shaft 31 and a plurality of short blades 33 

depending from the disk plate 32. Also, this variant is provided, in 

the lower chamber 5, with a vibrator means for imparting vibratory 

movement to screen 2 in the state in which the screen is hrunersed 

in the wash liquid. The vibrator means takes the form of an 

ultrasonic generator 34. When screen 2 is vibrated, vibration of the 

screen is transmitted to the liquid and imparts vibratory movement 

thereto. According to this variant, since the vibrator means and the 

rotational mechanical means cooperate with each other in 

performing washing functions> cleaning effect and cleaning 

efficiency can be further enhanced. 

FIGS. 9 and 10 illustrate another embodiment of tlte 

invention. This embodiment is designed to remove the paste residue 

from the lower surface 2B of and openings 2C in tl1e screen 2. It is 

provided with a lower cleaning chamber 5 with the srune 

. 
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constn1ction as that of 1he lower chamber 5 of the embodiment 

shown in FIGS. 7 and 8. A feature of this embodilnent resides in 

that the embodiment has, instead of the upper cleaning chamber 4) a 

flat cover member 40 which sealingly covers the upper surface 2A 

of screen 2 and which is vertically movably and removably attached 

to the pneumatic actuator 15. 

Indicated by numeral 41 in FIGS. 1 through 10 is an optica1 

apparatus provided above the screen 2 for the purpose of detecting 

the effect of screen cleaning after a cleaning cycle has been finished. 

It is to be understood that the present invention may be 

embodied in other specific form without departing from the spirit or 

essential characteristics of the present invention. The preferred 

embodiments are therefore to be considered illustrative and not . 

restrictive. 

. . 
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I lllllll llllll lllll lllll II llll 
* C L l'l S * What is claimed is: 

I. A method for cleaning a screen used in a screen p1inting 

n1achine for printing paste onto a surface of a board comprising the 

steps of: 

providing a pair of cleaning chambers on upper and lower 

sides of the screen in opposed relationship with each other so that 

the two chambers are in waterlight contact with the upper and lower 

surfaces of said screen~ respectively and are communicated with 

each other througt openings in said screen; 

supplying wash liquid into each of said cleaning chambers · 

from a wash liquid supply device connected to each of said 

chambers to wash away the paste residue adhered to inner peripheral 

surfaces of the openings in said screen as well as the paste residues 

adhered to the upper and lower surfaces of said screen; and 

draining the liquid which has been used for cleaning of said 

screen from each of said chambers. 

2. The method as claimed in claim I, including the steps of 

filtering and recircling the used liquid descharged out of each of said 

chrunbers. 

3. An apparatus for cleaning a screen used in a screen printing 

machine for printing paste onto a sUiface of a board comprising: 

a pair of cleaning chambers provided on upper and lower sides 

of the screen in opposed relationship with each other ·so that the two 

chambers are in watertight contact with the upper and lower surfaces 
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of sai.d screen, respectively and are communicated with each other 

through openings in said screen, 

a wash liquid supply 1neans connected to each of said chambers 

and for supplying wash liquid into each of said cleaning chambers to 

wash away the paste residue adhered to iru1er peripheral surfaces of 

the openings in said screen as well as the paste residues adhered to 

the upper and lower surfaces of said screen, and 

draining means for draining the liquid which has been used for 

cleaning of said screen from each of said chambers. 

4. The apparatus as claimed in claim 3, including means for 

filtering and recirculating the used liquid drained from each of said .: 

chambers. 

5. An apparatus for cleaning a screen used in a screen printing 

machine for printing paste onto a surface of a board comprising: 

a cleaning chamber provided on a lower side of the screen so 

that the cleaning chamber is in watertight contact with the lower 

surface of said screen~ 

a flat cover member for watertightly covering a section of the 

upper surface of said screen that corresponds to a section of the 

lower surface thereof where said cleaning chamber is located, 

a wash liquid supply device connected to said chamber and for 

supplying wash liquid into said chamber to wash away the paste 

residue adhered to inner peripheral surfaces of openings in said 

screen as well as the paste residue adhered to the lower sutface of 
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* C L M s * 
said screen1 and 

draining ineans for draining the liquid which has been used for 

cleaning of said screen from said chamber. 

6. The apparatus as claimed in claim 5, including means for 

filtering and recirculating the used liquid drained from said chamber. 

7. The appartus as clailned in claim 3, wherein the wash liquid is a 

water-based solvent with agents for rendering the paste residues 

soluble in water. 

8. The apparatus as claimed in claim 3, wherein one of the . .­

cleaning chambers is provided with a rotatable mechanical means · 

for creating turbulence and rotational motion . in the wash liquid ·· 

injected into said chamber. 

9. The apparatus as claimed tn claim 3, wherein one of the 

cleaning chambers is provided with a vibrator means for imparting 

vibratory movement to the screen in the state in which said screen is 

immersed in the wash liquid injected into said chamber. 


