SCREEN PRI NTI NG APPARATUS The present invention relates to a screen
printing apparatus for printing solder paste onto a surface of a printed
circuit board through the nediumof a screen having.a plurality of openings
that is used in producing surface nount technology circuit boards, and is
the parent of United Kingdom Patent Application No. 9416286.4. A screen
printing apparatus of a type having a spatul a-l1ike squeegee which is
arranged to be displaced along a pair of "parallel-oriented guide rails back
and forth and to be raised QQﬂRtﬁﬁpﬁﬁﬂ Aﬂ%fﬁ@ guide rails and

whi ch igadapted to be in pFESSUTE“CU“?Q%#E%#gﬁLHﬂ_UDDer surface of the
screen when it is lowered and placed into a | ower position where sol der
paste is prigted onto, a syrface of a printed, circuit board through the
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prior to opefat ng t he ap aratus and the_sol der paste supplied onto_t

screen in s&Esul Yeards,cang is,they parenthel Hnites Kingdony Patentc Appli m:um;‘
reci procati %15 queegee while its lower end i-s pressed against the
screen to |ntro UCe the sol der paste into openings of the screen. Another
screen printing apparatus simlar to the above-nentioned type of apparatus
is also disclosed in the Japanese Patent Gazette No. 1-9275 published on
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surface of a printed circuit board through the medium of the screen is already

known. This type of screen printing apparatus is disclosed in the Japanese Patent
Gazet_te No. 1-55597 published on 27th November, 1989. In this type of screen
printing apparatus, a considerable amount of solder paste is manually supplied
onto_the screen prior to operating the apparatus and the solder paste supplied
onto the screen in such a way is printed on the surface of tﬁe circuit board by
reciprocating the squeegee, while its lower end is pressed against the screen to
introduce the solder paste into openings of the screen. Another séreen printing
apparatus similar to the above-mentioned type of apparatus is also disclosed in
the Japanese Patent Gazette No. 1-9275 published on 11th April, 1987.

Major disadvantages of this type of screen printing apparatus are that as a
considerable amount of solder paste placed on the screen is kept exposed to the
air until the apparatus is put into operation, it tends to be solidified due to
evaporation of flux contained therein and/or to be oxidized as-ijt. contains
oxidizable components, such as lead, that as the printing of a solder'paste is
performed by reciprocating the squeegee, the solder paste tends to be excessively
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2 printed on a surface of the circuit board and, as a result, printed film
tends to be blurred on the surface of the circuit board and, in additions a
uniformprinting effect cannot be obtained in every printing cycle, that it
is difficult to prevent the sol der paste from proceedi ng of such changes as
solidification, oxidation, etc., even if it is frequently kneaded on the
screen with manual | abour during the period when the apparatus is not in
operation, that to use such a solidified and/or oxidi zed sol der paste
brings about undesirable printing effects and for this reason, it nust be
renoved fromthe screen and repl aced v th new sol der paste, whi ch me ans

t hat d bl e t. of ] b t 'ﬁ
L bandono P PR SuaTACE SN the SisPult DRBr aad a5k Genitpanted B fnds §zfuf)re§
manual | ajgied Mhe%&fhc&%@eér&ﬂebﬁrﬂrﬁﬂd‘gn%@dm%uhﬁo rp°fi d for a

certain period of tinme, wh results 1n economc | oss and posure
to | ead wrﬁfechcarmoa beatitaineddn ewvery. pnthgqa:te phatrit isdiffiqittopreventtheh i s

provi ded an apparatus for cle sol.der e froma I.ovver surface
Dt Sor SOldeR 2 gnbr)a?%qerifrrg G Safh Aages 8 slithan “Eype o
appar at Usykg 1E'u$i% filé édtidd 6n 1R ARk %%hﬁé‘lzﬁiﬁoﬁr I}‘Rmng
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of certain period of time, which results in econormc loss and worker exposure to

lead which is a health concern.

A screen printing apparatus which is provided with an apparatus for cleaning
~solder paste from a lower surface of a screen having a piurality of openings is
“already known. This type of apparatus is also disclosed in the Japanese Patent
Gazette No. 1-9275 referred to above and is characterised by the provisions of
a paper-wrapped roller as a means for cleaning solder paste residue from the
lower surface of the screen. The paper-wrapped roller is arranged to be
reciprocated in rolling engagement with the lower surface along a pair of guide
rods to wipe out the residue adhered to the lower surface of the screen. A major
disadvantage of this type of apparatus is that the paper-wrapped roller can only
clean the residue from the lower surface and cannot clean the residue adhered

to inner peripheral edges of the openings of the screen.

- To these ends, in accordance with the present invention, there”is provided a
screen printing apparatus for printing solder paste onto a surface of a printed

circuit board through the medium of a screen ha‘ving a plurality of dpeniﬂgs of



3 a desired print pattern and positioned on said circuit board, the

appar atus conprising a sol der paste automatic supply di spenser of a non -
flexible box-like structure which is arranged to be displaced along a pair
of substantially parallel- oriented guide rails back and forth and to be
rai sed and lowered relative to the guide rails, said dispenser having a
chanber for containing solder past to be printed on the surface of the
circuit board and adjusting neans attached to said di spenser for adjusting
the tenpgrature of the solder paste contgined in said chanber so as to be
capabl e, of maintaining said tenperature dt a predeterni ned degree, said
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sol der dispenser and being provided, at its rear edge portion, with a squeegee blade
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extending along the entire length of said slit-like aperture to contact an upper
surface of said screen when said dispenser is moved in said direction of travel,
the apparatus further comprising actuating means mounted on said dispenser and
for closing said slit-like aperture when said dispenser is in a non-printing position
and for opening said slit-like aperture when said dispenser is performing a
printing operation, whereby solder paste contained in said chamber is permitted
to be dispensed onto the upper surface of the screen during each pass of said
dispenser.

It is, therefore, one object of the present invention to provide a screen printing
apparatus of the kind described above which is capable of dispensing a pre-
determined amount of solder paste having a predetermined degree of

temperature, onto the upper surface of the screen in each printing cycle.

It is another object of the present invention to provide a screen printing
apparatus of the kind described above which is capable of preventing the solder
‘paste to be printed on the surface of the circuit board from being solidified
and/or oxidized and which is capable of supplying the solder paste having a



paste to be printed on the surface of the circuit board from being
solidified and/ or oxidized and which is capable of supplying the sol'der -
paste having a 4 desired degree of viscosity. It is a further object of
the present invention to provide a screen printing apparatus of the kind
descri bed above which is capable of preventing the sol der paste to be
printed from bei ng excessively supplied onto the surface of the screen. It
i s anot her object of the invention to provide a screen printing.apparatus
of- the kind stated above which is capable of indicating the anmount of the
sol der paste remaining therein. It is4another object of the i nvent i om {0
provide a screen printing apparatus of the kind described above which Ts
capabl e ofdesisediidagreg afrMisaosity-and precise printing effect in every printing
cycle. It is another object of the invention to provide a screen printing
apparatus of the kind stated above which is capable of m nimzing the
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paste residue fromthe screen. Qther objects and advantages of the present

invention will become apparent from
It is another object of the invention to provide a screen printing apparatus of the - \J
kind stated above which is capable of indicating the amount of the solder paste - :

remaining therein.

It is another object of the invention to provide a screen printing apparatus of the
kind described above which is capable of obtaining uniform and precise printing
effect in every printing cycle.

- It is another object of the invention to provide a screen printing apparatus of the -
kind stated above which is capable of minimizing the amount of the solder paste
to be wasted.

It is a further object of the invention to provide a screen printing apparatus of
the kind stated above which is capable of economically performing printing
operation and of protecting workers from being exposed to lead contained in
solder paste. ' '

It is a further object of the invention to provide a screen printing apparatus of
the kind stated which is provided with apparatuses for cleaning solder paste
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residue from the screen.

Other objects and advantages of the preserit invention will become apparent from



5 the follow ng description taken in conjunction with the acconpanying
drawihgs in which: Fig. 1 is a vertical cross-sectional side view, in a
sinplified form of a solder paste automatic supply di spenser as one

enbodi nent of the present invention, show ng the state in which a slit-1like
aperture is closed; Fig. 2 is aviewsimlar to Fig. 1, showing the state
in which the slit-like aperture is open; Fig. 3 is a bottomview, - in a
sinmplified form of the dispenser; Fig. 4 is a vertical cross-sectional
side view, in asinplified form of a variant of the dispenser, show ng the
state iy~ which the slit-like aperture isSclosed; Fig. 5is a viewsimlar

to Fig. 4, i llustrati the state i,n whi,ch the ture is open Fig. 6 1is
a perspectith® f;ﬁ %gs By mtﬂ%k“"@P“tWBﬁdL% f&rempanyipg drawingsy

perspecti vejpigipef a wall bI ock which can be substituted for the bottom
wal | block and a rear wall block of the dispenser; Fig. 8 is a verti cal
cross-sectional side view, in a sinplified form of apparatuses for
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t hrough 14 treestatehimnwhioch #sliclike eperturaisiclodedyst rati ng the manner in which
t he di spenser and the cl eani ng apparatuses are operated, respectively.

Fig. 2 is a view similar to Fig. 1, showing the state in which the slit-like aperture

is open;
Fig. 3 is a bottom view, in a simplified form, of the dispenser;

Fig. 4 is a vertical cross-sectional side view, in a simplified form, of a variant of

the dispenser, showing the state in which the slit-like aperture is closed;

Fig. 5 is a view similar to Fig. 4, illustrating the state in which the aperture is
open; '

v Fig. 6 is a perspective view of a bottom wall block of the dispenser;

Fig. 7 is a perspective view of a wall block which can be substituted for the
bottom wall block and a rear wall block of the dispenser;

Fig. 8 is a vertical cross-sectional side view, in a simplified form, of apparatuses
for cleaning solder paste residue from the screen, and illustrating the system in
an operative state for performing cleaning operations;

)

Fig. 9 is a view similar to Fig. 8, showing the system in an inoperative position;



Referring to Figs 1, 2 and 3, there is shown a screen printing apparatus as
one enbodi nent of the present invention. The apparatus conprises a sol def
paste automatic supply dispenser A of a non flexible box-like structure
which is arranged to be noved along a pair of guide rails back and forth
and to be raised and |lowered relative to guide rails and which is provided
with a chanber 1 for containing solder paste 2 to be printed on a surface
of a printed circuit board 3 through a screen 4 formed of a netal plate,
such as a stainless steel plate, having openings 4A and positioned on_the
circuit board 3, which is placed on agprinting table (not shown) in &gell
known manner. The chanber 1 is defined by a pair of relatively thick side
wal | s 5 phigll0eis 4 planadéw pithe simplifieixfornyiofghedispehsel; amd t he “di recti on of
travel of the dispenser A a front wall block 6 fixedly secured at sides

t hereof to inner surfaces of forward portions of and extendi ng
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of rearward portions of the side walls 5 and extending parallel to.the
front wall block 6, said rear wall block being relatively shorter than the
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containing solder paste 2 to be printed on a surface of a printed circuit board 3
through a screen 4 formed of a metal plate, such as a stainless steel plate, having
openings 4A and positioned on the circuit board 3, which is placed on a printing

table (not shown) in a well known manner.

" The chamber 1 is defined by a pair of relatively thick side walls 5 parallel to
each other and extending parallel to the direction of travel of the dispenser A,
a front wall block 6 fixedly secured at sides thereof to inner surfaces of forward
portions of and extending perp‘ehdicular to side walls 5, said front wall block o
having at a lower portion thereof a rearwardly inclined transvérsely extending
inner surface 6A, a rear wall block 7 fixedly secured at sides thereof to inner -

‘surfaces of rearward portions of the side walls 5 and extending parallel to the -
front wall block 6, said rear wall block being relatively shorter than the front
wall block 6 in vertical length and having a forwardly inclined transversely
extending inner surface 7A and a horizontal bottom surface 7B, a movable
bottom wall block 8 movable toward and away from the front wall block 6 and
being in sliding contact at sides thereof with the inner surfaces of the side walls

'5 and at a top surface 8A thereof with the bottom surface 7B of the rear wall

block 7 and a removable lid 9 for covering the upper end of said chamber.



of light netal, such as alum niumor of transparent synthetic resin. The
chanber 1 is provided wwth an electric sensor (not shown) for detecting the
anount of solder paste 2 renmmining therein, said sensor being electrically
connected to an indicator arrangenent (not shown) provided outside the .
di spenser A for indicating said amount in response to a signal of detection
sent fromsaid sensor when said anount is |lower than a predeterm ned |evel.
The novabl e bottomwall block 8 is formed, at a front end portion 8B having
a curved. upper surface 8Ba, with a rearwardly inclined transversely
extendiypg i nner surface 6A of the front Wall. In the illustrated

embodi nent , _ t he ia | i n?d I nner surface 8Cis provided with a transversely
extendi ng rHndicated by refeienes, numeral 10 isra toB, cavarambich ds semowally seeured to1 | s

securely no Ly t h ' r: 1.hat. a
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i nner surface thereof. In the illustrated. enbodi nent the squeegee bl ade 11

is formed of synthetic resin or rubber having excellent nmechanical strength

as well as ' | . ' | r I as
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bl ade can bsmouhewfasoldef Qrasred 2wréfaining thetein) waid sénsdr béingf eledtrically 8B,
in the event that the bottomwall 8 is to be formed of synthetic resin.

Thus, si ncecQmected:|tpnan. indieater armangementc(not shewnhiprowided outsidethehe
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aperture 13 at its lower extremty. The passage 12 and slit-like aperture
13 are 8 cl osed when the bottomwall 8 is in contact wwth the front

wal |6 at i¥fe ifianl€ Bottom wall block 8 is formed, at a front end portion 8B having a

curved upper surface 8Ba, with a rearwardly inclined transversely extending inner

surface 6A_of the front wall. In the illustrated embodiment, the inclined inner
surface 8C is provided with a transversely extending recess 8D in which a
transversely extending squeegee blade 11 is securely mounted along the entire
length thereof in such a manner that a lower straight edge 11A thereof projects
slightly downwardly of the lower surface 8E of the movable bottom wall 8 along

the plane of the inclined inner surface thereof.

In the illustrated embodiment the squeegee blade 11 is formed of synthetic resin
or rubber having excellent mechanical strength as well as excellent chemical
resistant properties, such, for example, as reinforced nylon or the like. It is to
be noted, however, that the squeegee blade can be integrally formed with the
bottom wall 8 at its front end 8B, in-the event that the bottom wall 8 is to be
formed of synthetic resin. Thus, since the inclined. inner surface 8C. of the
bottom wall 8 and the inclined inner surface 6A of the front wall 6 are parallel
to and opposite to each other, there is formed therebetween a transversely
extending passage 12 which ‘terminates in a transversely extending slit-like
aperture 13 at its lower extremity. The passage 12 and slit-like aperture 13 are



I nner surface 8C and opened when the forner is noved away fromthe latter.
In the present invention, the slit-like aperture 13 is arranged to be d
normal Iy cl osed and to be kept open during printing, which will be
described in detail later. The sol der paste automatic supply dispenser Ais
provided with a tenperature adjusting device for adjusting the tenperature
of the paste 2 contained in the chanber 1 of the dispenser Ato nmaintain
the sane at a predetermned |evel, for exanple 25[ERR]. In the illustrated
enbodi nent, this device conprises a pipe 14 through which circul ating water
fl ows, the pipe being incorporated i %o the front wall block 6 of the gz

di spenser and connected via flexible circulating pipes {not own), to a
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sol der past? automatic supply dispenser A is also provided with a rotatable
menber 15aridntot beeképsrapen fdusingprintinge wWhiche wil) bewiesgried in degail lateren i s
arranged to be driven for rotation by nmeans of a notor-driven nmechani sm 16
mount ed on the dispenser structure to knead the solder paste 2 contained

in the chppbeslddr pestd Balonidiie suppHedispanée ACRprogided avide aitemggerdageee of

viscosity for printi n?. The _rrechani sm 16 cor}pri ses an electric notor 17 and
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depression 8Gis provided with a cut-out portion 8H at one end adjacent to
one of t hireighewhishcircglating waitenflows: the pipe beingriacorperased i thedrotk 8 i s
provi ded wall block 6 of the dispenser and connected via flexible circulating pipes (not.

shown), to ‘a circulating pump device installed outside the apparatus. This

adjusting device makes it possible to adjust the solder paste temperature
depending upon changes in room temperature to thereby hold down the change

in the solder paste contained in the chamber 1 at a relativély low cost.

~ The solder paste automatic supply dispenser A is aiso provided with a rotatable
member 15 in the form of a relatively heavy metal cylinder which is arranged
to be driven for rotation by means of a motor-driven mechanism 16 mounted on \J’
the dispenser structure to knead the solder paste 2 contained in the chamber 1
so that the solder paste can have a desired degree of viscosity for printing. The
mechanism 16 comprises an electric motor 17 and a chain gearing 18 with -

sprocket wheels 19, as shown in Fig. 3.

‘The bottom wall block 8 of the dispenser is provided with a transversely
extending arcuately curved recess 8E between its front end 8B and its top surface
8A and a transversely extending depression 8G behind the top surface8A. The
depression 8G is provided with a cut-out portion 8H at one end adjacént to one
of the side walls 5, as shown in Fig. 6. The bottom wall block 8 is provided



with a lipk arm 20 which is pivoted at its low end to the cut-out portion
8H so as to be pivotable about a horizontal ‘axis for a predeterm ned
angul ar range. This link arm 20 constitutes a part of a drive nechanismfor
nmovi ng the bottomwall block 8 toward and away fromthe front wall block 6.
to close and open the slit-like aperture 13 formed at the | ower end of the
chanber 1 of the sol der paste autonmatic supply dispenser A. The link arm 20
Is operatively connected, at its upper end which projects into a recess 7C
of the xear wall block 7, to a known crank nmechani sm (not shown) which, in
the il{lstrated enmbodi ment, is arranged 20 be operated by a pneunmatic
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| eak- preventi nbers 23 respectively for preventi t he s r ste 2
cont ai ned !‘ﬂaﬂ%e%ﬁ%\élw W&?ﬂ?ﬁ%é Eu‘&‘:tg?"i?ﬁ M@ﬂw&gﬁﬁq‘fg 1§3A of
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open for Printing. e Iea-prevenUXg menber s are nmade of a materi al

simlar to sidewallsSfto dlesébadpsn the apérianel 13y wgetheswith the squespee bladéd t he

| ower side porjions of the two .
L ’f’he aperture 13 can be arranged so that the amount of opening can be

adjusted.

In the illustrated embodiment, the slit-like aperture 13 is further provided, at its
front edge portion, with a blade 22 which extends along the entire length of the
aperture in parallel relationship with said squeegee blade 11 and cooperates
therewith to define the aperture 13 through which the solder paste 2 is supplied
from the chamber 1 onto the upper surface of said screen 4. This blade 22 is also
made of a material similar to that of the squeegee blade 11 and can also be
integrally formed with the front wall block 6 at its rear bottom portion along the
rearwardly inclined surface 6A, if the front wall is to be formed of synthetic resin.
The side walls 5 are provided, at their lower surfaces, with leak-preventing
members- 23 respectively for preventing the solder paste. 2 contained in the
chamber ‘1 from leaking out from lower side openings 13A of the slit-like
aperture 13 during the period when the aperture 13 is kept open for printing. The
leak-preventing members 23 are made of a material similar to those: of the

blades 11, 22 and are in sliding contact with the lower side portions of the two



10 bl ades 11, 22 at their inner surfaces, as shown in Fig. 3. Indicated by
reference nuneral 24 is an opening which pierces through the rear wall :
bl ock 7 for supplying the solder paste into the chanber 1 from outside of

t he di spenser A when the ampbunt of the solder paste 2 remaining in the
chanber has been reduced. This opening 24 can be connected to a sol der
paste supply device (not shown) via a flexible tube (not shown). Figs. 4
and 5 show a variant A of the dispenser A shown in Figs. 1 to 3. This

di spenser A" is provided with a cleaning device 25 of a sinple construction
for cleaning a residue of the sol der te 26 fromthe upper surface Qf#the
screen 4.. This device 25 cQnprises a scraper . Egéggiion 25A whi ch proj écts
forwardly @@%HﬁdﬂdZ?ﬂﬁﬁhﬁfW@WEﬁ“ﬁagﬁiéﬁsUWWPHE #-oft wal | 6 and extends
normal to the direction of travel of the dispenser A' so that the sol der
paste residue 26 adhered to the upper surface of the screen 4 can be

scraped of ndigated dyCrefdrensiurhéral DAy &tlof aihiokepierces tiwoagh ithegreapsi t i on
for printing and travels forward al ong the screen. The _scraper projection
25A can ei tWadk bleekimfargupplyyng thersolderpaste; into theshamper |1 fspmcquiside of
separately 40 Sl thet | i _ he rear
wal | bl ock %%ﬁg%gﬁﬁﬁévﬁ#&%f%c s&l%eg?a%%%&agﬁgg%ﬂ&oé@g@e \I;\Ath each
ot her i nt 0 ha§®ep@iredudedc Thd7opehings Do wan ibe donpectéd ty\aesolderupdsteasuppty | bl ock
27 is used instead of the two_blocks 6, 7, it is preferable that a
pneurat i c €gvicadaet showmrvia grflexible twhs ot 8heW@lag one of the side walls 5 so
that its piston rod can inpart to.the block 27 a rectilinear notion to nove
it toward and away fromthe front wall 6 without the provision of a slide{J

crank mech®igsm gid 5RBowi K eariddp @ adfi the divpehdee o shown i Figsofl tblBe Thissent
invention shown in Figs. 1 to 3 wll be described in connection with
oper ati on @ispenseriA\isrproyided wigbaleaningslevige 4p of a simple construction for

cleaning a residue of the solder paste 26 from the upper surface of the screen 4.
This device 25 comprisés. a scraper projection 25A which projects forwardly
downward from a lower portion of the front wall 6 and extends normal to the
direction of travel of the dispenser A’ so that the solder paste residue 26 adhered
to the upper surface of the screen 4 can be scraped off as the dispenser is
- lowered from above to a starting position for printing and travels forward along
- the screen. The scraper projection 25A can either be integrally formed with the

- front wall block 6 or separately formed, using synthetic resin.

It should be noted that the rear wall block 7 and the bottom wall block 8 can be

" integrally formed with -each other into one wall block 27, as shown in Fig. 7.
‘Where such a wall block 27 is used instead of the two blocks 6, 7, it is
preferable that a pneumatic cyiinder is horizontally mounted along 6ne of the -
side walls 5 so that its piston rod can impart to the block 27 a rectilinear motion
to move it toward and away from the front wall 6 without the provision of a

- slider crank mechanism or the like.
Operation of the embodiment of the present invention shown in Figs. 1 to 3 will

--be described in connection with operation of the invention in combination with



apparatus Jfor cleaning solder paste residue fromthe screen as w.ll be
described hereunder with reference to Figs. 8 through 14. Figs. 8 through
14 show a screen printing system which conprises, in conbination, a solder
paste automatic supply dispenser of the type described with reference to
Figs. 1 to 3, a first apparatus B for cleaning the solder paste residue
fromthe upper surface of said screen and a second apparatus C for cl eaning
t he sol der paste residue froma |ower surface and from openi ngs 4A of said
screen,.~Jhe di spenser A is supported by a carriage 28 slidably nmounted on a
first pgir of parallel-oriented guide raills 29 and arranged to be noved

t her eal ong back and forth by nmeans of a belt driyve 30. Theiaispenser Ais

arranged to baPRakatug dorclganingspldgr pasteresiduefgomthe sereen ag) Wil be deseribed,
means of a pneMOBL kG G i ' cl gani ng apparatus B conprises
an appar at us ﬁ%@é\%"%ﬂg&g&ﬁg#ﬁgﬁ%@@rkgtUre which is arranged to be

di spl aced allong a second pair of parallel-oriented guide rails 33.situated

underneath sajid first pair of guide rails 29 back and forth between two
pr edet er nmi nedFigssi 8 i renghy 14eshow o Sereenc PrighHag piysiesh WhichafemRfiseset inshown)

and a first t <ol ' WiShenserPSOied { Lo, 4 he
housi ng 32 ané&gﬁ%g{ﬁérg’dxtsgi%g rl%%%gadﬁéﬁ% (Q)&bs}*i *c ﬁ’geﬁsé% néé;%{ed&??@e%%é&&pper
surface of saithseferenice’to Pigs ey S, tahfirss apphedtup Bsfor dleamiryy chet solderfpaste When

the apparatus is actuated at a first position for the cleaning operation
and to be det Esifug fremnthenuppag sustace of saidssereen apds second \ippa@tyshE reani ng

yhinar cal - neIRRRE S solfSe i fsice Hich towb fipfhcfifia Horh DpeihB qhor

cylindrical nefideereext ends transversely, is rotatably supported on side
wal | s of the housing 32 and is arranged to be rotated in opposite
directlons within a predeterm ned angul ar range by neans of a pneumatically

aper at ed dr Veind brsphiec oA SULAGARRY £ bifiaBe 24Ny SHERLEEBR LERDRE | N9

-

device 37 for "CO
of parallel-oriented guide rails 29 and arranged to be moved therealong back and

forth by means of a belt drive 30. The dispenser A is arranged to be raised and
lowered relative to the first guide rails by means of a pneumatic cylinder 31.
The first cleaning apparatus B comprises an apparatus housing 32 of a non

" flexible structure which is arranged to be displaced along a second pair of
‘parallel-oriented guide rails 33 situated underneath said first pair of guide rails

- 29 back and forth between two predetermined positions by means of a rack and
w pinion mechanism (not shown) and a first transversely extending cleaning:blade
' 34 provided within the housing 32 and arranged to be brought into sliding
contact with the upper surface of said screen 4 to remove the solder paste
residue therefrom when the apparatus is actuated at a first position for the
cleaning operation and to be detached from the surface at a second position
where the cleaning operation is completed. As shown in Fig. 8, the blade 34 is
fixed to a cylindrical member 35 and projects radially outwardly therefrom. The
cylindrical member extends transversely, is rotatably supported on side walls of
the housing 32 and is arranged to be rotated in opposite directions: within a

- predetermined angular range by means of a pneumatically operated drive 36. The

. -cleaning apparatus B further comprises a collecting device 37 for collecting the



12 sol der paste residue 26 renoved fromthe upper surface of the screen 4
by the blade 34. The collecting device 37 conprises a residue transfer °
roller 38 which extends transversely in parallel relationship with the
cylindrical nenber 35, is rotatably supported on the housing 32 and is
arranged to be rotated anti- clockw se by a drive nechanism (not shown)
and a transversely extending residue receiving ptate 39 which is renovably
supported at one end by a nmount 40 within the housing 32 and is in sliding
contact with a peripheral surface of_the residue transfer roller 38 at the
other end. The second cl eani ng apparetus C conprises an apparatus casigg 41

bl | b be di ed alc
Chi i papideE pastsr oeidie 2 Fefiowasl faruti upper Sirtail OF {8 sotor A HARE said
second pide 34, Dhé @suééid Sdéécebmt %oa@@mépatﬁesmemexofo&r% Wwhithi ve (not

shown) and to be rai sed | ower ed lative to the rails by neans of a
pneumat iextengds itrahsverssly mpamﬂebceiadomsdmmﬁt the yyhmimmﬂhmgnbbeéﬁ; isg bl ade

w th . FomAbl Suppored On eChbudng 27504 R oarist 48] be mop S"eé’r'ngg. due

ther ef r QrpcRvER BﬁdﬁG@ﬁfe@hmsm,S@i EHé\bﬁ)jaﬁ’d a frankversell g%ﬁtetnk]ﬂik resid

cl eani ng operation and to be detached fromthe surfaCe at" a Secon p05|t|on

wher et meceiviag platg 39pehish isremavabbnpippoeed aﬂwegmdimﬂa mmmtlmgmahnpar at us C
further rlse vi.ce..A5 t0 Sucti nthe der paste. resid

acner oq 165 PPHHEE 3akich P Sfidthg Foret i suprinierhingbitd, & derissifie oo el
as the s@ndRr reast ggrags[hg%&@ﬁld)el ng renmoved fromthe | ower surface of the
screen 4 by the second blade 44 by the suction of an air current. This

device 45 conprises a suction tube 45A an inlet 45B of which is opened

into the,casing.41 throu ning 46 forned ip a bott

{her eof ThA SR e tng 1HPPRTHiL Sr CPRBEIsSS 20, ARPATAEN G518 Sh et 8 to a

vacuum ‘ﬂbﬁiw@ tloRéd box-type which is arranged to be displaced along a third pair of
parallel-oriented guide rails 42 situated underneath said second pair of guide rails

33 back and forth by means of a belt 'dr_ive' (not shown) and to be raised and
lowered relative to the rails by means of a pneumatic cylinder 43, and a second
transversely extending cleaning blade 44 mounted on the casing 41 and arranged
to be brought into sliding contact with a lower surface of the screen 4 to remove
the solder paste residue therefrom when the apparatus is actuated at a first
position for the cleaning operation and to be detached ffom the surface at a
second position where the cleaning operation is completed. The second cleaning V
apparatus C further.comprises a device 45 to suction the solder paste residue 26A
adhered to inner peripheral surface of openings 4A of the screen 4 as well as the
solder paste residue 26B being removed from the lower surface of the screen 4

by the second blade 44 by the suction of an air current.

This device 45 comprises a suction tube 45A an inlet 45B of which is opened into
the casing 41 through an opening 46 formed in a bottom wall 47 thereof. An
outlet of the suction tube 45 (not shown) is connected to a vacuuin cteaner or
other pneumatic device (not shown) for suctioning pieces of the solder paste.
Indicated by reference numeral 48 is a suction aperture. formed between a rear



ot her pneymatic device (not shown) for suctioning pieces of the sol der
paste: Indicated by reference nuneral 48 is a suction aperture formned

bet ween a rear 13 wall 49 on which the blade 44 is nmounted and an upper
wal | 50 and extending transversely along the bl ade 44 so that the sol der
paste residue can be suctioned therethrough during cleaning. The first and
second bl ades 34 and 44 are preferably forned of synthetic resin, such as
reinforced nylon or the like so that the surface of the screen 4 can be
protected from being abraded. In operatiig, t he sol der paste automatic
dlspensgp Ais, when at rest, in an initral position shown in Fig. 11 and
fromthére it

to start pri n‘f’?liébower d“lhﬁ'g‘gﬁg‘% %géslr%kgf’ g&g‘&#ﬁ%?l“;ﬁ“ﬁ, S pogg?n mE' ?he12

slit-like ap%&&s gﬂéngmdd@ma@mmhé §tﬂd dstepesidub c&xmucticmemthe
front wall so as t0 be Capabl e of supplying solder paste 2 contained in

tEe chanber ]Ihafethrbagldlchmeteaumgo T‘Tmfgﬁpendmmé)&essﬁ@m 44??#‘6 at

t Kwi
i ho ot at o Drtesg Rorer pEsyihdic. ¥, Midilas RutSrE nFig el BEHE BB 1 ¢ e
upper Surfaceth%arfﬁée bf Y scRéh @%ﬁrberprééc@&fm’ht&mgﬂmrhd&ito knead sol der

paste 2 and to facilitate supply of the sanme, and the di spenser A is nade

to travel forwardly, i.e. i-n the direction of arrow X, Wlththe |1 ower end
11A of the squeegee. bl and the | ower. end 2 A of, th pos ade 22
being in sli siana the WJI% Raste woyBatt ‘Eff 18’5‘@ axi ?‘é‘%

squeegee bl a F’S’S ‘? 18 HAdGRGH thare it 1bae§éar£ﬂrpléoedainﬁf@§a§oaam ned
anoynt of the solder paste sSupplied out of the chamber 1 is applied and

filled into t}btsltupmhmgsumﬁgothtbestwqpem Whamﬂlelqhspmen Aliy ﬂﬁ’ed(lm@nl ngs
hare T1) el il a8 05k a1 05 Rrofdle WSS e P v 825,
in ghosted I'i{igsy tontithe fhont WAIE 6256k b el SapablecbP Safplying! stldernpadte he
- contained in the chamber 1 of the dispenser onto the upper surface of screen 4.
-and, at the same time, the rotatable metal cylinder 15 is made to rotate clockwise
in the state in which its peripheral surface is in sliding contact with the upper
- surface 8Ba of front end portion 8B of bottom wall 8 to knead solder paste 2 and -
- to facilitate supply of the same, and the dispenser A is made to travel forwardly, -
i.e. in the direction of arrow X, with the lower end 11A of the squeegee blade
11 and the lower end 22A of the opposite blade 22 being in sliding contact with
( the upper surface of screen 4. As the squeegee blade passes each of the openings
- 4A in screen 4, a predetermined amount of the solder paste supplied out of the .
chamber 1 is applied and filled into the openings 4A by the squeegee blade 11,
-whereby the openings 4A are filled with the solder paste 2. After the squeegee.
- blade 11 has passed all the openings 4A and reached a third position where it is
shown in ghosted lines in‘Fig. 12, the aperture 13 is closed, rotation of the
- cylinder 15 is stopped and the printed circuit board 3 is downwardly moved with
a printing table (not shown) in a well known manner so that the screen 4 and the
circuit -board 3 are separated from each other and printed films of solder paste
having a pattern corresponding to the pattern of the openings 4A of the screen
4 are left on the circuit board 3. |



cylinder 15 is stopped and the printed circuit board 3-is downwardly noved
with a printing table (not shown) in a well known manner so that the screen
4 and the circuit board 3 are separated from each other ‘and printed filns
of solder paste having a pattern corresponding to the pattern of the

openi ngs 4A of the screen 4 are left on the circuit board 3. 14 The

sol der paste automatic supply dispenser A shown in Figs. 4 and 5 as a

vari ant of the enmbodinent of Fig. 1 is capable of cleaning the solder
paste residue 26 adhered to the upper surface of screen 4 by scraping.off
the residue 26 by the scraper projectfon 25 as it travels forward al gpg t he

bt or o ISP GESis Sutaimie SSPRLY SHRBETRT 25 1OWB: b, Figa % BT 8 # of t he
sl 1 t-1'i KacARPIdrU drdbobRERDYE FAED) 01Gabllesel dRanBRS e SoRiUPRIAES |1 2

wel | kneaded state to be prevente rombelng m xe e 26.
O her f uesidiie 26 adierednoaahe cmppepwniadeoof sreern# byscraping eff thearesiduee sane as

th f, t.he f t enbodi Next | li ke t, 13 h
been ol ewetneiﬁrs?%nefr@gﬁges%”%@saé s
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positi O’Iﬁkﬁﬁiﬁgst an RATE"S ﬁé?ﬁjﬁﬂeh'lhﬁnémﬁtél%%fdr@ ﬁrﬁ?ﬁ}i&eare ¢ nting

cycle. second cl eani ng apparatuses B "and en at rest,
i n thei rthescripenRS popravidedsforpandly oﬁﬂw slltfhkerapdmlrermgthmbbgpenahhngw of the

di spense s indigated.,.i n the ar at use d,C are at
oot "t el rapte. 2 augoied in adielbkneaseed sintioroRbE Rieatied s °E¥gean| ng

bl ade A4 dARRAT r 8¢ di t W faces of
t he screenE2 res%gglﬁs@'% %. Oi ovvn |nﬁ+—%gtsi ﬁ%nﬂglﬁ?f (%{&Iﬁll)re speC|f|caIw
on one hhspé,nselhA arer the . Mas%semfrthbrfastaﬂbodhmﬂtou& ng 32 of first
apparatus B and, on the other hand, the second bl ade 44 is positioned

underneath the screen 4, and then, as the dispenser A-has been returned to

1ts ori N&A! afbéSine!sHBLRBApERErE 13 84 been closed, the dispenser A is raised and
returned to the original position from the aforementioned third position to

complete one printing cycle. The first and second cleaning apparatuses B and C
are, when at rest, in their original positions spaced apart from the original
position. of the dispenser A, as indicated in Fig. 11. When the apparatuses B and
C are at rest, the first cleaning blade 34 of apparatus B and the second cleaning
blade 44 of apparatus C are disengaged from the upper and lower surfaces of the
screen 4, respectively, as shown in Figs. 11 and 12. More specifically, on one
hand, the first blade 34 is retracted into housing 32 of first apparatus B and, on \J
the other hand, the second blade 44 is positioned underneath the screen 4, and
then, as the dispenser A has been returned to its original position and the circuit
board 3 separated from screen 4 and moved away therefrom, the first and second
blades 34 and 44 are brought into contact with the upper and lower surfaces of -
the screen 4, resp‘ectively, that is, the first blade 34 is rotated counter-clockwise
to come into contact with the upper surface and the second blade 44 is raised
with the casing 41 to come into contact with the lower surface, as shown in Flg

As the first and second blades 34 and 44 contact the surfaces respectively, then



board 3 separated fromscreen 4 and noved away therefrom the first and
second bl ades 34 and 44 are brought into contact with the upper and | ower
-surfaces of the screen 4, respectively, that is, the first blade 34 is
rotated counter-clockwi se to cone into contact with the upper surface and
the second blade 44 is raised with the casing 41 to cone into contact with
the | ower surface, as shown in Fig. 13. As the first and second bl ades 34
and 44 contact the surfaces respectively, then 15 the apparatuses B and
C are substantially sinmultaneously made_Lo travel in the direction of arrow
Yto rggpve t he sol der paste residue frdm the upper and | ower surfaces of

h | d_f i 4A j.n-th b :
bl ades a4 A6 SPpeiAfies S arhC e nupoactial, SEpdfieatel ated T Bl ib g « ne
two cl eani njiretbipar 6f WfdW ¥ andefowdithe soRief Isafsﬂ@trasﬁﬂue ffhsin 3Bk dfper i

resi due can be effectivell}‘/ cl eaned not only fromthe upper and T ower
surf aces oflower surfages pfithesensenrdmndhizonpie ogenings difeirithe screarhd by r st

B. the sgld i due. 26 d..f f f
e ade ety of e Bladk 1wl 34 i o, BRTRERHPEAT shafod BR%en 4 BV 5.6
of the resiciiislo}int eholchldntiy AfbaaseoBIHIC Shiét R0k fodevhér the/ddlaes! V.,

so that it is transferred onto the residue receiving plate 39 by t
transfer r@aste radduhicen be effectivey cleanedenot oalye fromp the arpper candiilewer The

residue 26 piled up on the,receivin | ate 39 i de.possible to be easily
di sposed ofSBE{?cﬁse?gﬁqﬁE%?’ Bpgpﬁg fb‘?'ﬁ‘tt@eé&ewst%@g&}ﬂd apparatus C, the
residue 26A in the openings 4A and the residue 26B scraped off by the bl ade

44 are suctioned and collected by the suction device 45 for disposal. As
t he\efppar atlostbe fBrsaappardtis Bs the solder rpaste desidug B6 yemavedrfsommthe nppeh t he

gz' iglsnal PRHacs rE)fotfhet ﬁ%dg'ﬁpglqﬁﬁé c eaarll'?ngS rc](?rr\’\'lre]:s'iplto':'cgl"nta%t4 wi{hh% I;érﬁpsﬁerb ade

surface of the residue transfer roller 38 and is adhered thereto by its viscosity, so
that it iS transferred onto the residue receiving plate 39 by the transfer roller 38
which is arranged to be rotated counter-clockwise. The residue 26 piled up on the
receiving plate 39 is made possible to be easily disposed of by detachment of the
plate 39. In the second apparatus C, the residue 26A in the opénings 4A and the
residue 26B scraped off by the blade 44 are suctioned and collected by the

suction device 45 for disposal.

As the apparatuses B and C finish cleaning and reach positions underneath the
original position of the dispenser A as shown in Fig. 14, the first blade 34 is
turned clockwise and returned to its original position and the second blade 44 is
lowered and disengaged from the lower surface of screen 4. Thereafter, the
apparatuses B and C are returned to their original positions to complete one

cleaning cycle.

Mechanisms used for operating the solder paste automatic supply dispenser A
and the first and second cleaning apparatuses B and C are sequentiaily-controlied

by a sequential control unit including a control circuit arrangement (not shown).



i

turned clockwi se and returned to its original position and the second bl ade
44 is |owered and disengaged fromthe | ower surface of-screen 4. - 2
Thereafter, the apparatuses B and C are returned to their original
positions to conpl ete one cl eaning cycle. Mechani snms used for operating the
sol der paste automatic supply dispenser A and the first and second cl eani ng
apparatuses-B and C are sequentially-controlled by a sequential control

unit including a control circuit arrangenent (not shown). 16 The scope
of- the invention is indicated by the appended clains rather than by the

f oregoi ng descriptions and.all changedéor variations which fall withié i he
meani ng and range of the clains are intended to be enbraced therein. 17

'CLAI M5 1. The sgopecofahe invention isgndicatad by tbe appended claims rathénthan pyshe onto a
surface of r|nt d circuit bogrd,through the.nmedi ym . of screen. having a
ol urality queaa%aﬁ. ﬁgnams gad; 31k shapses; Op ypraions, Wit afl; Bitbim g o d
circuit bo I R : feirati c supply

di spenser g{egrém on f E’Fg&bomfi %rng?:‘tf&%gg e |sﬁgrranged to be-

di spl aced al ong a palr of substantially parallel-oriented guide rails back
and forth and to be raised and |lowered relative to the guide rails, said

di spenser having a chanmber for containing sol der paste to be prlnted on the
surface of the circuit--board and adjusting neans attached to said .di spenser
for adjusting the tenperature of the sol der paste contained in said chanber
so as to be capable of nmmintaining said tenperature at a predeterm ned

-

o
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degr ee, said chanber being provided, at a bottomportion thereof, with a
sl-it~like aperture extending substantially nornmal to the dlrectlon of

travel of said dispenser and being provided, at its rear edge portion, with
a squeegee bl ade extending along the entire length of said slit-1ike

aperture to contact an upper surface of said screen—whenmsaid di spenser is
noved in said direction of travel, the apparatus furt ‘l
actuating neans nounted on said di spenser and for cl “T“ Hml“f(ﬂ i ke
apert.ure when said dispenser is in a non-printing po ronwand fér bpening

said stil-like aperture when said dispenber is perforning a prlntlng :
oper at i*on, whereby sol der paste containeﬂ In said chanber is permtted to
be di spensed onto the upper surface o creen during each pass of said
di spenser. 2. A screen printing apparatus as clainmed in Caima1l,
wherein a rotatabl e menber is provi ded within the chanber of said

di spenser, daid roaserbére printing rappearatgs for pringiup $aldeepaste \ono acsurface afi on
by neans -of a drive ,nechani sm nounted on I'%QEI spenser, to knead the sol der

paste cont a@nidnted cirquit baavd,throygh ithemedi dedcrgen havingna jplyrality @fsi r ed

e clai ned’ PREGRE BE UeRied ot patert sl ppsitionc 3 PAA, dfoulf pRARERRELT! U<

past e conpr iapparatuy eimprising y sokierypaset ajtomaltrcrsdpplyadlspmeﬂoﬁal jnontflexipleeans
for adjusti he sol der aste t enper e co a pi pe through which
circulati ngggémﬁr&re ssmcalra adica s @%ﬁwﬁ @ disp. cohib @91 ally

i ncorporat e ) oSi3ht V) g
es to a ?I rcfe? at | I'ng dg%ﬁaggew ce | nstjg)?ﬁlc Oﬁoﬁ%&?:(‘jaﬁéﬁ%%ﬁn%ré@%ﬁhﬁ@
een pritothegnide pailsy) saidl disperisat hevinga dhamber for xzdmtammg s@iddr pastetoi ke

aperturelsfurther prQvi its front e ortion, wth a b] ade which
ext ends t he berfrnted mné\ehmgacgaﬁfdthgl Gifct pear gpﬁﬂ‘f aeisting ama&maétaciwg
rel ationshi gai dilheiéfor adjusting the temperature of the solder paste contained in said

-chamber so as to be capable of maintaining said temperature at a predetermined
degree, said chamber being provided, at a bottom portion thereof, with a slit-like
aperture extending substantially normal to the direction of travel of said
dispenser and being provided, at its rear edge portion, with a squeegee blade
-extending along the entire length of said slit-like aperture to contact an upper

-surface of said screen when said dispenser is moved in said direction of travel,
the apparatus further comprising actuating means mounted on said dispenser and
for closing said slit-like'aperture when said dispenser is in a non-printing position
and for opening said slit-like aperture when said dispenser is performing a
printing operation, whereby solder paste contained in said chamber is permitted
to be dispensed onto the upper surface of the screen during each pass of said
dispenser. |

2. A screen printing apparatus as claimed in Claim 1, wherein a rotatable
member is provided within the chamber of said dispenser, said rotatable member
being arranged to be driven for rotation by means of a drive mechanisii'mounted
on said dispenser to knead the solder paste contained in said chamber so that the

solder paste can have a desired degree of viscosity for printing.



squeegee bl ade and cooperates therewith to define the aperture through

whi ch the solder paste is supplied fromthe chanber of said dispenser onto
t he upper surface of said screen. 5. A screen printing apparatus as
claimed in daim 1, wherein said di spense”w mml,ﬁ" i ded with nmeans
for cleaning a residue of the sol der paste IEHMUrface of said
screen, said cleaning nmeans conprising a scraper Lpr(ﬁ'j eétibn projecting
forwardly downward from said di spenser at a front portion tfereof and

extending normal to the direction of travel of said dispenser so that_the

sol der paste residue built up on the th per surface of said screen ca’h”be
Screen
d

d off t di t | s. f d for. plqnting. 6. . .
o1 1 i1 ng hppay athoSoReS pATRE PAbGRet. capmeediin” CHiL 2 wlerein said
41 spenselotRafifel inBfihel o knlbali the soRlef hab tompAted| d Riatifel9dfehvpmital and

ext endi ng para tot IrTection of travel” of said dispenser, a front
wal | fi xenylipder andesaid adjusting means fersadjusting whe goldertpaste temperatuet endi ng
per pendi cul ar ,to the sjde l.I.s, sai.d.fron | .havi at its lower

bor ti on &9MRTises apine Jhrongh which ciFdhating &@@V@& drired 2 niherptue fOKS,
rear wal lgid p L Nffo Sid APens¥r hEATMHnEcd ViaOflexible sai d

si de wal lsg.id %?ﬁgﬁéqﬁ%}?gfnﬁtﬁl I fom)vabl g?"?pward | 19 and away from said
front waldircaiatingapipes taia ¢irenldtingipumpddevicecinstadled qutside|the apparatusyver sel y
extending inner surface parallel to that of said front wall and having a
transversely extending recess in which the squeegee bl ade is securely

mount ed af ong t hg sGRkh R ab4i85 89Elaifed UEClAm B WlRirein Walid Slitver

st rai ght aJ'edge thersg%%. 5’?‘5‘}@?&3’% I ghtly downwardly of said novable botto
wal | and aperture\isiiiirtheriptovidedcaits fromt edgeuppréionewith@f blade whichwemtends sai d

;ﬁgr ‘S“’Z,r g|t¥lel ggtlillen edngtﬂ; ao Q’aﬁﬁ Ss?{t}iik%)(%gg 1red in ri)rﬁ?ar.llglultéla ans?lfip Svgi'tlsi]I sfa.{&) nt wal|

squeegee blade and cooperates therewith to. define the apert,ure- through which
the solder paste is supplied from the chamber of said dispenser onto the upper

surface of said screen.

5. A screen printing apparatus as claimed in Claim 1, wherein said
_dispenser is further provided with means for cleaning a residue of the solder
paste from the upper surface of said screen, said cleaning means comprising a
scraper projection projecting forwardly downward from said dispenser at a front
. portion thereof and extending normal to the direction of travel of said dispenser
'so that the solder paste residue built up on the upper surface of said screen can

be scraped off as the dispenser travels forward for printing.

6. A screen printing apparatus as claimed in Claim 1, wherein the chamber
of said dispenser is defined by a pair of side walls parallel to each other and
extending parallel to the direction of travel of said dispenser, a front wall fixedly
secured to inner surfaces of forward portions of and extending perpendicular to
, the side walls, said front wall having at its lower portion and rearwardly inclined
transversely extending inner surface, a rear wall fixedly secured to inner surfaces

of rearward portions of said side walls, a movable bottom wall movable toward



réarwardl % inclined transversely extending surface of said novable bottom

wal | form ng therebetween normally closed transversety—extending passage

and aperture which are opened when the novabl ] I s nmoved away
fromsaid front wall, thereby perrrittingapri" M "t of the
ppel

sol der paste caqontained in said chanber to be su G Y upper
surface of said screen therethrough. 7. A screen printing apparatus as
claimed in Caimé6, wherein said front wall, said rear wall and said
nmovabl e -hottom wal | are fornmed of shaped bl ocks, respectively and wherein
said regewall is provided with an openi t hr ough whi ch sol der paste can
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said front wall, thereby permitting a predetermine_d amount of the solder paste

contained in said chamber to be supplied onto the upper surface of said screen
therethrough. ' ' |

7. A screen printing apparatus as claimed in Claim 6, wherein said front wall,
said rear wall and said movable bottom wall are formed of shaped blocks,
respectively and wherein said rear wall is provided with an opening through
which solder paste can be fed into said chamber from outside. '

8. - A screen printing apparatus as claimed in Claim 6, wherein at least one
of said walls is formed of transparent synthetic resin so that the amount of the
solder paste remaining in the chamber of said dispenser can be observed from
outside thereof. | '

9. ~ Ascreen printing apparatus as claimed in Claim 1, wherein the squeegee
blade is integrally formed with the rear edge portion of said slit-like aperture.

10. A screen printing épparatus as claimed in Claim 1, wherein the chamber
of said dispenser is provided with an electric sensor for detecting the amount of



3

of forward portions of and extending perpendicular to the side wallsg, said
front -wall having at its |lower portion a rearwardly inclined transversely
extendi ng i nner surface, a novable rear wall rwlm“mt u “ away from
said front wall on rearward portions of said i said side
walls and having at its front end a rearwardly Tncli ned t ransver.sel y
extending inner surface parallel to that of said front wall and having a
transversely extending recess in whiZh the squeegee blade is securely
nmount ed al ong the entire length thereof in such a rrcgﬂner t hat . a Iower/._.‘

e

st r ai ghthe:spjder paste sempining therein, sajd sepsot RRREFlS y SanReGied SRR gy
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Fear var AR R AgEme bt et Gt R disgRnce: B0 indiba iy Sy alinie. CH L
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rear wall form ng therebetween normally closed transversely extending
passage lewer mapr&dﬁmmedrlévﬂpened when the novable rear wall is noved
away fromsaid front wall, thereby permtting a predeterm ned anount of

t he sol der- paste contained in said chanber to be supplied onto the upper
surface19f s Screehpeihtingsippaltitas @diclaimed in Clany Eavhereinaiddispenserat us,
substantially as hereinbefore described with reference to Figures 1 to 7
and 10 éaclades acpainpeinsidggwallspargjlel to, and spaced from, each other in a

direction of travel of said dispenser, a front wall fixedly secured to inner surfaces

of forward portions of and extending perpendicular to the side walls, said front
wall having at its lower portion a rearWardly inclined transversely extending inner
surface, a movable rear wall movable toward and away from said front wall on
rearward portions of said inner surfaces of said side walls and having at its front
end a rearwardly inclined transversely extending inner surface parallel to that of
said front wall and having a transversely extending recess in which the squeegee
blade is securely mounted along the entire length thereof in such a manner that
a lower straight edge thereof projects slightly downwardly of said movable rear
wall and a removable lid for covering an upper end of said chamber, said
rearwardly inclined transversely extending inner surface of said front wall and
said rearwardly inclined transversely extending surface of said movable rear wall
forming therebetween normally closed transversely exténding passage and
aperture which are opened when the movable rear wall is moved away from said
front wall, thereby permitting a predetermined amount of the solder paste
contained in said chamber to be supplied onto the upper surface of said screen
therethrough.

12. A screen printing apparatus, substantially as he:_'_einbefdre described with
reference to Figures 1 to 7 and 10 of the accompanying drawings.
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