2279899 SCREEN PRI NTI NG SYSTEM The present invention relates to a screen
printing system which enabl eg.«sol der residues to be cleaned fromthe

screen. A screen printing apparatus of a type having a spa !

squeegee which is arranged to be displaced along a pair of2|25179899
parall el -oriented guide rails back and forth and to be raised and | owered
relative to the guide rails and which is adapted to be in pressure contact
wi th an upper surface of the screen when it is |lowered and placed into a C
| ower position where solder paste is printed onto a surface of a printed
circuit board through the nmedium of the Zlcreen s already known. This type
of screen printing apparatus is disclosed in the Japanese Patent Gazette

No. 1-55597 published on 27t %em‘ﬁﬁ% &% ng type of screen
printing apparatus, a conside anount of S0 aste is manual |y
supplied onto the screen prior to operating the apparatus and the sol der
paste suppli t(—;;&@(r)nto the screen_in such a way.is t he. surface of .

printed_ o
the circuit PrepRnt ayentionslatesyia i SCREH JEPRING W%Wlhf‘g‘ enakigs solder; s
pressed agai NgdidbdiCioStd 818 MndCerbi Hadidt&nsSO! 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 11lth ril, 1987. Mj.or_ di sadvantages of this_ type of
screen pri nt ith§CEER RN ratys, Of Astyge dgviigse -lieotaneegte WA paste
pl aced on th LEE A | afiite ' ARPRT S put
into operati%r?',s‘ﬁ t ter%sﬁﬁa%gxggﬁg%éﬁgpgue t%)-Hg\&/Ig%% aﬁeon oflﬁﬁéu%x(lh
cont ai ned t hdorth andntt be taisel cargix igivered mhative wotheaguide aailsliand bwhich is

conponents,. sych as lLead, that as the printing of _a sql der paste is .
performed by HEReR i 08 th RIS SRS gulh 2 HRPSSTIIEECe 04 Sarksmwhen Thjs
excessively ' t Qe el r euli d; %&n I t,
printed fil mﬂ?‘g%gd%%nglgcﬁjgﬁﬁg?ogjﬁrt elt{salrjl r?g%ﬁg %}?’@c{r&éﬁfg T tté%gglfdcj hand,
I n addition, sarface bbHarprinteditiragjt board through the medium of the screen is already

known. This type of screen printing apparatus is disclosed in the Japanese Patent
Gazette 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 the circuit board by
reciprocating the squeegee, while its lower end is pressed against the screen to
introduce solder paste into openings of the screen. Another screen 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 opefation, it tends to be solidified due to
evaporation of flux contained therein and/or to be oxidized as it contains
oxidizable components, such as lead, that as the printing of a solder paste is
perfon;led by reciprocating the squeegee, the solder paste tends to be excessively -
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 addition, a uniform printing

-~



2 effect cannot be obtained in every printing cycle, that it is difficult
tqQ prevent the solder paste from proceedi ng of such changes as
solidification, oxidation, etc., even if it is frequently kneaded on the
screen with manual | abour durlng t he period when the apparatus is not in
opefation, that to use such a solidified and/or oxidized sol der paste
brings about undesirable printing effects and for this reason, it nust be
renoved fromthe screen and replaced with new sol der paste, whi ch means
that a considerabl e anobunt of sol der paste beconmes a usel ess waste to be
abandoned and in addition, replacenent of solder paste not only requires
manual | abour, but also requires the printing operation to be stopped for a

certain perigfecptaindithe dbtafiledrif evefeps SRITItRar i0 BAiRAIVY preveResS ur
to l'ead which is a health concern. scre%l printi nlg appar at usﬁt&h?@h |es

provi ded wi tsolder mspamsxroeﬁedmgaﬁsu@ shanges qsasrﬂ:dlﬁmmaomdammsatcf,ace

of a screen havi. | ur al ings is a a Thi s, type of
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roller as a"neans for cleaning sold ag e residue fromthe | ower surface
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di sadvant ag&ykith muahs tiie ednsipabIR anSou &Barde& gﬁstE%%m\éﬁ ﬁﬁi@@!éssf whiter can

only clean the .residue fromthe | ower surface and cannot clean the residue

adhgred to nmhera’tpwdopné@d incgidition, rlcpkacoment n@ solder paste ot osly rdqmeed

Ki ngttom pat ent_a cat 1,0 921318 ich.this pI ica n IS

di v ded pr oVl Jebiit IR Aka <2ARitas sne Arifihe Pocrarid: f,BEGHRERA, B 2° ont o
a surface ofceptaii pefied of timel Whi&aféiulté" i1 \¢8onérife 18RSl add worker %ﬁﬁ@ﬁl‘i‘e hgvi ng
a plurality of openings of a desired print pattern and positioned on said
circuit boaread witeh §|&1§e%1th60mnpaste automatic supply dispenser of a non
flexible

A screen printing apparatus which is provided with an apparatus for cieaning
solder paste from a lower surface of a screen having a plurality of opénings 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 provision 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
5/ : in rolling engagement with the lower surfaae 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.

United Kingdom patent application No. 9213186.1 from which this application is
divided provides a screen printing apparatus for printing solder paste onto a
surface of a printed circuit board through the medium of a screen having a
- plurality of openings of a desired print pattern and positioned on said circuit

board i:omprising a solder paste automatic supply diépenser of a non flexible
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3 box-like structure which is arranged to be displaced:al ong a pair of
parallel - oriented guide rails back and forth and to be raised and | owered
relative to the guide rails, said dispenser having a chanber for containing
sol der paste to be printed on the surface of the circuit board and

adj usting neans attached to said di spenser for adjusting the tenperature of
the sol der paste contained in said chanber so as to be capabl e of

‘mai ntaining said tenperature at a predeterm ned degree, said chanber bb#ng
provi ded, at a bottom portion thereof with a slit-like aperture extending
normal to the direction of travel ofasaid di spenser and arranged to be
normal ly closed and to be kept open %o automatically supply a predeterm ned

amount 1 RARhEisCAR: 519% g‘gglp r surface
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non fle box-1ik
upper surface of sa1d screen during printing, wherein said slit-like aperture is

provided, at its rear edge portion, with a squeegee extending along the entire
length of said slit-like aperture and being adapted to be kept in contact with the

upper surface of said screen at its lower end during printing.

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

the screen.

According to the present invention there is p_ro_vided a screen printing system
- comprising, in combination, a screen printing apparatus for p_rinting solder paste
onto a surface of a printed circuit board through a screen having a plurality of
openings of a desired print pattern and positioned on said circuit board, a first
apparatus for cleaning residue of the solder paste from an upper surface of said
screen and a second cleaning apparatus for cleaning residue of the solder paste
from a lower surface of said screem, wherein said screen printing apparatus
comprises a solder paste automatic supply dispenser of-a non flexible box-like
structure which is arranged to be displaced along a first pair of parallel-oriented
guide rails back and forth and to be raised and lowered relative to said guide
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structure which is arranged.to be displaced along a first pair of

parallel -oriented guide rails back and forth-and to be raised and | owered
relative to said guide 4 rails, said dispenser being so constructed as
to be capable of containing. solder paste therein, of. automatically
suppl yi ng a desired anount of the sol der paste contalned therein onto the
upper surface of said screen and of applying the sol der paste to be printed
on the.surface of said circuit board over the upper surface of said screen
for printing, wherein said first cleaning apparatus conprises an appar at us
housi ng of a non flexible structure whiclyis arranged to be displaced al ong
a second pair of parallel-oriented guide rails situated underneath said

first pair Otfaﬂg,uslaﬁ’@dis%bhéér% #ig 86 Cohfirhdtedn 1d B 2a5aHIE VF lconhi g%{&rb' ade

provided within said housing and arranged to be brought into confact with
the upper supdste theséing af dusomaticallyosuppéying |angesmfed ambunt of the soldes pdste

t her ef wh d d, cl
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surface of said screen for removing the solder paste residue therefrom, wherein
said second cleaning apparatus comprises an apparatus casing of a non flexible
structure which is arranged to be displaced along a third pair of parallel-oriented
guide rails situated underneath said second pair of guide rails back and forth and
to be raised and lowered relative to said guide rails, a transversely extending
cleaning blade mounted on said casing and arranged to be brought into coﬁtact
with the lower surface of said screen for removing the solder paste residue

therefrom.

\_ Other objects and advantages of the present invention will become apparent
from the following description taken in conjunction with the accompanying
drawings in which:- '

Fig. 1 is a vertical cross-sectional side view, in a simplified form, of a solder

. paste automatic supply dispenser, showing the state in which a slit-like -
aperture is closed;

: F1g 2 is a view similar to Fig. 1, showmg the state in which the slit-like
aperture is open; '



Fig. 2is aviewsinmilar to Fig. 1, showing the state in which the
slit-like aperture is open; 5 Fig. 3is abottomview, in a sinplified
form of the dispenser; Fig. 4 is a vertical cross-sectional side view, in
a sinplified form of a variant of the dispenser, showing the state in

whi ch the slit-1ike aperture is closed; Fig. 5is a viewsimilar to Fig. 4,
illustrating the state in which the aperture is open; Fig. 6 is a
perspective view of a bottomwall block of the dispenser; Fig. 7 is a U
perspective view of a wall block whixh can be substituted for the bottom
wal | block and a rear wall block of the dispenser; Fig. 8 is a vertical

cr oss- Figt3 isrmbogomeviewein aisimplied foin, eftheddispenser;a syst em for cl eani ng
sol der paste residue fromthe screen according to the invention, and
illustrating t he systemin an operative state for perform ng cleanl ng

oper at Fp% is Givertidl | 'c?osﬁ-s&ét?dha& isftie! v"léw,ti% dkieh lﬁedsfhﬁm O VAgaSHGIitRE i N an
i noperatTve position; Fig. 10 is a plan V|ew inasinplified form of the

di spendispensengshavwing the state i which aheasly:dﬂwapermlgua@loscém each
illustrating the manner in which the dispenser and the cleaning apparatuses
are operated, respectively. Referring to Figs 1, 2 and 3, there is shown a

Scr eenppg isk h%ﬁ@ﬁﬁl&ﬂ*tﬁsﬁ . 14) GIIaRPATR the sE4taMi Which thefdﬁeﬁ%e BASpéh; aut omat ic
suppl y spenser A of a non f1exi bl e box-11i ke structure which i's arranged

to be noved al o'ng a palr of gw de ralls back and forth and to be raised and
| owered.relative to r ovi.ded vmthachanber 1 for
contai K S BERPE 9"? 4 Bofip W@H% igot the dgp °
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Fig. 7 is a perspective view of a wall block which can be subsntuted for the bottom
wall block.and a rear wall block of the dlspenser,

Fig. 8 is a vertical cross-sectional side view, in a simplified form, of a system for
cleaning solder paste residue from the screen according to the invention, 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;

Fig. 10 is a plan view, in a simplified form, of the dispenser; and -
Fig. 11 through 14 are schematic side views, each illustrating the manner in which A
the dispenser and the cleaning apparatuses are operated, respectively.

Referring to Figs 1, 2 and 3, there is shown a screen printing apparatus. The
apparatus comprises a solder paste automatic supply dispenser A of a non
flexible box-like structure which is arranged to be moved 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 chamber 1 for containing solder paste 2 tb be printed



on a surface of a printed circuit board 3 through a screen 4 fornmed of a
nmetal 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 chanber 1 is defined by a pair of
relatively thick side walls 5 parallel to each other and extending parall el
to the direction of travel of the dispenser A a front wall block 6 fixedly
securkd at sides thereof to:inner surfaces of forward portions of and

ext endi ng perpendicular to side walls 5, said front wall block having at a
| ower portion thereof a rearwardly i ncl i nBd transversely extendi ng inner
surface 6A, a rear | I block 7 f.ixedly Secyred_at side hereof to ipner
surfaces of rée¥t a‘f?o?f?.@ﬂgteéfcm aﬂ‘i ughza scraen, thQFFH? Qfﬁdi"?}?{]el to

the front wall 0 &afhl ' Qﬁénﬁ%ﬁr ' 3 t han
the front wal Iplﬁulebg{ggasi% verﬁ?ﬁg@iealr%%ﬂgﬁd avi g%%%*&g}ﬁgﬁéw%c -PT ned
transversel y ecitonitdhoagl 8 'whichds piaged off A mrinding tablei(actrshatvnp i & evelisknowace 7B,
a novable bottomwall block 8 novable toward and away fromthe front wall
bl ock 6 and bdP#Yefn 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 renovable lid 9 for -
covering the Ufeechamberdf issdefihed tpyrio pair dfnetiativelydthick sidé evaliscyk panaliel ad 10

is a top cover which is renovably secured to top surfacges of surrounding
vl s o 60 eadh other aacxnding Berailelsforie (eFARR of IthEAL Qfrthe CEARERSPE U

such as al uni 1 #anokalbidek ¥ ERAF [t \ides GhdrBSt 1B inddtSsurfAREDSH folwhidl
not shown

proqu,ed with an el ectric sensor or detecting the anmount of
sol def past e Zordons of aml extending pesgendicntarsorsidecimalls 8, saidr fromd wyll dbdockect ed

For i nd cat 1 nOMEARATA RANP SHaRRIck riprracly gaflnes HHOPYAEBeltXEORIDE  om

sai d sensor WhHerSQirflc8 BAUY rdaf wll'Block Pefix&i1y seclibs at sides! tletudt to inner
'  surfaces of rearward portions of the side walls 5 énd extending parallel to the

| :front wall i)lock .6, said rear wall block being relatively shorter than .the_front

 wall block 6 in vertical length and having a forwardly inclined transversely
exfending inner surface 7A and a horizontal bottom surface 7B e movable
bottom wall block 8 movable toward and away from the front wall block 6 and_

| bemg in sliding contact at sides thereof with the inner sixrfaoes 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 Iend of said chamber.
Indiceted by reference numeral iO is a top cover which is. removai)ly secured_ to

| top surfaces of surrounding walls 5, 6, 7. 'i‘hese walls 5, 6, 7 can be formed

| either of light metal, such as aluminium or of transparent synthetic resin.

The ohamber 1 is provided with an electric sensor (not shown) for detecting the

_' amounf of solder paste 2 remaining therein, said sensor being electric_.al_ly~

| conneoted to an indicator arra.n_gement_' (not .show_n)l provided outside the _' _
ciisperiser A for indicating said amount in response to a signal of detection sent
from said'sensor'wherx said amount is lower than a predetermined level.



7 The novable bottomwall -block 8 is forned, at a front end portion 8B
havi ng a curved upper surface 8Ba, wth a rearwardly inclined transversely
extending i nner surface 6A of the front wall. In the illustrated

enbodi nent, the inclined inner surface 8Cis provided with a transversely
extending recess 8D in which a transversely extendi ng squeegee blade 11 is
securely -nounted along the entire I ength thereof in such a manner that . a

| ower straight edge 11A thereof projects slightly downwardly of the | oweér
surface 8E of the novable bottomwalll 8 along the plane of the inclined

inner surface thereof. In the illustrated enbodi nent t.henééueegee bl ade 11
i s forWae mevablebattont wall hlack 8 is forped, a8 frong €88 partion B haminga st rengt h

"o nf orudi SpBE SRR vl o AR AR Sr Y Eheddhly SRRET LT 000
bl ade gfaceebA fatiedront wall.nelh the ihishatddd binbodivaeht, 3hatindlired inpef end 8B,

in the event that the bottomwall 8.s to be formed of synthetic resin.
Thus, surfase BGels peovided wither @ansverselysextemding reeass odPwilt IWliChd t he

i nclinggd i | o ] t, | .0 .and, opposite
to cachiorAEl Blehdfs Aelred Yadd I 15 Sirely M8 Mok e e 77
passagkngth Meredf incsuthn@nemnen that 4 dowecsugight edgendiAnthereof projéds aperture
13 at its lower extrenmty. The .passage 12 .and slit-like aperture 13 are

cl olsedsliehélu davawasdiyoeh thigl lower isuripge SEnehithe movablerkottomwalldialosg at it s
el - G, the f d f h
|t t or By DARR of TG AR oA SARERREPAR, |\ o hrer ure 13 i aranged o

be normal Iy closed and to be kept open during printing, which will be
described in detail |ater. The sol der paste_auytomatic: supply. dispenser Ais

provi dbuthe illwsEatedrgrabediment she squeagge Plade &1 iy formed of symhetieresitper at ur e

of the ' ' in_ of dLshRepser. Al Q. i ntain

t he sa%ﬁ%&%rzB%@gg%#%ﬂ%%d#%ggﬁmﬁéggn%ﬁ é@e%]%rﬁﬁ%?ﬁ ‘%gt rat ed
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ovs, nct)te'g,' 6£gveb,e that tﬁengche%gég E)Fa%el dabe 1J;1$egr£1ﬁ§] _%ofmed 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 ii_mer surface 8C of the bottom wall 8 and

the inclined inner surface 6A of the front wall 6 are pa.'rallel: to and opposite to

each other, there is formed therebetween a trans’v_ersély extending‘ péssége 12 whi_ch

terminates in a transversely eXténd_ing slit-like aperture 13 at its lower extremity.

The passage 12 and slit-like apérturé 13 are closed Whéf_l the bottom wall 8 is in
contact with the front wall 6 at its inclined inner surface 8C and 6pénéd when the -’
former is moved away from the latter. In the present inventibﬁ, the slit-like

aperture 13 is arranged to be normally closed and to be kept open during printing,

which will be described in detail later. N |

The solder paste autdmaiti_c'éupply dispenser A is provided with a téihpéra’ttire
adjusting device for adjusting the temperature of the paste 2 contained in the
chamber 1 of the'dispenser A to maintain the same at a predetermined level, for
example 25°C. In the illustrated embodiment, this device comprises a pipe 14
through which circulating water flows, the pipe bei:ig 'incorporated into ihe front
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8 wall block 6 of the dispenser and connected via flexible circulating-

pi pes (not shown), to a circulating punp device installed outside the
apparatus. This adjusting device nmakes it possible to adjust the sol der
paste tenperature dependi ng upon changes in roomtenperature to thereby
hol d down the change in the sol déer paste contained in the chanber 1 at a
relatively low cost. The sol der paste automatic supply dispenser Ais also
provided with a rotatable menber 15 in the formof a:relatively heavy netal
cylinder which is arranged to be driven for rotation by neans of a

nmot or -dri ven nechani sm 16 nounted on the 8i spenser structure to knead the
sol der paste 2 contained in the chanber 1 so that the solder paste-can have

a desired degrwal blocklﬁsef)ﬁletglsmerpmdnmmc’tﬂtma fleziblscicenlating pipes i(sets an
el ectric notor a chai earl ng,18 wi.th roc eel s shown
P H o o Thandbehof Safeifindk BatBradee n-LuRRl 8RRE SRCHRmts, TRk
transversely %H*@ﬂﬂg%v%ecm Mt i8R w%%bﬂw Riuend 8B

and its top surtace 8A and a transversely extendi ng deprgsm on 8G beh| nd
the top surfacbp@ﬁinghpoxdelmgesimmomtempqmmm weﬂlembymoéd downabe changei on 8H

t d adj f Lh h Fig. 6. Th
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low end to the cut-out portion 8H so as to be pivotable about a horizontal
axis for a predeterm ned angular range. This link arm 20 constitutes a part
of a drive rreaﬂaraokierfpaste rautmmgctShpplycdmmenaMs aliso providedbwithc rotatableay

f the f t | t th It t 13
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SUPPTY di SPen§@be irivi forl foRiioR by Sars Hf SAERIAREN nfééﬂ&ﬁﬁrhel% maﬁnte& Saupper

end which projects into a recesS 7C of the rear wall block 7, to a known
crank nechani $ie @mmmshMWMead the belded paste 2axopthinedbisohewhembes 1

arranged to beo(%l?aetr esodexy asteIO Lh%te'acde%% %%g{ee% v1sc8§] r{'oerd r?n%ntgh%homer
side of a sidé& P P

. mecha_msm 16 comprises an electric motor 17 and a chain gearing 18 with

sprocket wheels 1'9, as shown in Fig. 3.

The bottom wall Eldck 8 of the dispenser is provided with a transversely
exteti_ding arcuately curved recess 8E between its front end 8B and its top surface
8A and a transversely extending 'depression 8G behind the top surface 8A. The .
depressxon 8G is provxded with a cut-out portion 8H at one end adjacent to one. .
 of the side walls 5, as shown in Fig. 6. The bottom wall block 8 is.provided
| with a link 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 predetermined angular range.
This link arm 20 constitutes | a part of a drive mechanism for moving the bottom
wall block 8 toward and away from the front wall block 6 to close and open the
slit-like aperture 13 formed at the lower end of the chamber 1 of the solder paste ,-
automatic supply dispenser A The link arm 20 is operatxvely connected, at its
upper end which projects into a recess 7C of the rear wall block 7, to a known
crank mechanism (not shown) which, in the illustrated embodiment is arranged
to be operated by a pneumatic cylmder 21 supported on the outer side of a s1de |
wall 5, whereby when the cylmder 21 is actuated, the bottom wall block 8 is.
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wal | 5, whereby when the cylinder 21 is.-actuated, the bottomwall bl ock 8
s 9 caused to be noved toward or away fromthe front wall 6 al ong and
between the side walls 5 to close or open the aperture 13, together with
. the squeegee bl ade 11. The aperture 13 can be arranged so that the anmount

of opening can be adjusted. In the illustrated enbodi nent, the slit-like
aperture 13 is further provided, at its front edge portion, with a blade 22
whi ch extends along the entire Iength of the aperture in parallel [

relationship with said squeegee bl ad® 11 and cooperates therewith to define
the aperture 13 through which the solder paste 2 is supplied fromthe
chanber cdusedtto hermomﬁ)mwa'drdrmy(ﬂ'omathd fmntmil &aioﬁg andalbetWeeﬁ Zhe' s al so

made of ‘Y%‘esni imlar to,that of t bade 11 a an al so be
{'nt ogr afig 61058, Or |aper Wit aReERre t ¢ sqpesgse ‘Toortlon
along th r aﬁ‘:dfn ragfo ﬁ@ﬂﬂ] Pe be forned
of synt hgt':lgér sin. ¥ 32%‘?3’?% g%gg?g&pﬁ%i tg('lt;ft? elr gI ovver surf aces,

wi th | eadjustedeventing menbers 23 respecti vel y for preventing the sol der
paste 2 contained in the chamber 1 from|eaking out’ fromlower side
openi ngs 13A of the S|It-| i ke aperture 13 during the period when the

e or 115 s B ABAmaPe i e ofifalf 14 SRERSRBARIEERS 23 50

cont act front bdge pottine with ddlade 22 widcloéxtehds alonglthe @atird lengtl? ofithe hei r
o vy BT s ol b T R i 1
ol ser S bacohe mbaentrd 18 MM S ! ol P RAPAML T L0
Thi s op&rmmnghé?éhambebd omonémtanpdrcsuafaselofesald)aeneensthp’ﬁhy hlaade 22 i§ not
shown) \aiso ma e o éh:’:':a‘%eh% 51m(.1f]ar to th]atW(Pthe squeegee blade 11 and can also be
integrally formed with the front wall block 6 at its rear bottom poruon along the
rearwardly inclined surface 6A, if the front wall is to be formed of synthetlc
resin. The side walls 5 are provided, at their lower surfaces, with leak-
preveﬁ'ting 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-preiren{ing"memb?ers 23 are made of a material similar to those of the
blades 11, 22 and are in shdmg contact withi the lower side pomons of the two
blades 11, 22 at their inner surfaces, as shown in Flg. 3. ' o/

Indicated by reference numeral 24 is an opemng whlch plerces through the rear
wall block 7 for supplymg the solder paste into the chamber 1 from outside of the
dispenser A when the amount of the solder paste 2 remalmng in the chamber has
been reduced. This opening 24 can be connected to a solder paste supply dewce
(not shown) via a ﬂex1ble tube (not shown)

Figs. 4 and S show a variant A’ of the dispenser A shown in Figs. 1 to 3. This
dispenser A"is provided with a cleaning device 25 of a simple cons_tmction for



Figs. 4 and 5 show a variant A" of the dispenser A shown in Figs. 1 to 3.
This dispenser Ais provided with a cleaning device 25 of a sinple
construction for 10 cleaning a residue of the solder paste 26 fromthe
upper surface of the screen 4. This device 25 conprises a scraper

proj ection 25A which projects forwardly downward froma | ower portion of
the front wall 6 and extends normal to the direction of travel of the

di spehger 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 |owered from
above to a starting position for printingland travels forward al ong the
screen. The scraper projection 25A can either be integrally formed with the

front wall bl sd¢aning? resijvgrafithe solder paste 26 fromytheyuppersyrface ©f ithe sqreersfoul d
Flt

nt ear al 1y orihie FRE 20bomlits e fordBSt hisTeh SR 4, BrgEdis fofRl
7. \Where such dowiiward ifroms s 1Bwet potsidof thet feaft Whll bhand! Mtertisafdfmabio the it i s

preferable that a pneumatic cylinder is horizontally nmounted al ong one of

the side wal | slitgction pfitravel of the dispemserod’ saithat thesolder paste sesiduec26 adheped
rectilinear mii ve |t [ n f he..fro | 6 wthout
t he provision ftﬁg J%ﬁﬁ#aﬂt%é%&%‘? gﬁn%%ﬁ%h%eée&fdfe&ét% the
appar at us showbweredfrdh abdvé @ Sstaitidg RRitiasor ipiating And GrAREIS fofvardialdhg
operation of the invention as will be described hereunder with reference to

Fi gs. 8 throudhe sereer-iHhe scgapen poojgetioni2ah oan gither kecintagrally formedywitiethe whi ch

conprises, in '[hai !g LGS UD. di f th

tygp descri beéi?/\nﬂitgh rf)e1 ergn%eszgo %ﬁﬁ?ﬁiiﬁ%%ﬁ@%%h |P§t‘r‘é b%ar ;tsggn.sBe][ o? ©
e\\./

cl eaning the sol der paste residue fromthe upper surface of said screen and

a second apparatus C for cleaning the sol der paste residue froma | ower
surface and f Abshayjsbhe peted Aetghe 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 cylinder is horizontally mounted along one 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 apparatus shown in Figs. 1 to 3 will be described in connection
with operation of the invention as will be described hereunder with reference to
Figs. 8 through 14.

ngs. 8 through 14 show a- screen printing system which comprises, in
combination, a solder paste automatic sﬁpply dispenser of the type described
with réfexfence to Figs. 1 to 3, a first apparatus B for cleaning the soldér paste
residﬁe from the upper surface of said screen and a second apparatus C for
cleaning the solder paste residue from a lower surface and from openings 4A of

said screen.

The dispenser A is supported by a cér:iage 28 slidably mounted on a first pair
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sai d screen. The dispenser Ais supported by a carriage 28 slidably nounted
on a first pair of parallel-oriented guide rails 29 and arranged to be
noved t hereal ong back and forth by neans of a belt drive 30. The dispenser
Ais arranged to be raised and |lowered relative to the first guide rails by
‘means of a pneumatic cylinder 31. The first cleaning -apparatus B conprises
an apparatus housing 32 of a non flexible structure which is arranged to be
di spl aced al ong a second pair of parallel-oriented guide rails 33 situ&#ed
underneath said first pair of guide rails 29 back and forth between two
predet er mi ned positions by neans of &lrack and pini on mechani sm (not shown)
and a first transversel y extendi ng cl eani ng bl ade 34 provided V\Athl n the
housi ng 30f paral elrmmyé@m rdls 3P and larrangedstodie mpvryl therealong back and he upper

he. appar oo wREEREs ot 3pVE 3P Fuob R s BPleel SERE R ThEL o on
and to belﬁ%&éﬁiﬁ%id%b%ﬁgﬁﬁé%l@%y&néﬁﬁ%ﬂa E| Girhated) cytiRieg 3he cl eaning

operation is conpleted. As shown in Fig. 8, the ade 34 1s fixed to a

cyl i ndri cEhe rﬁ;sﬂoelreaxatigmaxpmj Bogamprises n 9pnagatus housing 33 of raonen The

\(/:vg: : gd(r):c Cﬁ?@gﬁ% ext e I ransvers eﬁet‘fbfﬁ%"é’gﬁaﬁ@ﬁ %?%%rted?gn si de’

di r ect i ongardfiditdrien W@M?ﬁ%ﬁé&%@h&ﬂwﬂw f ghidd afeumatical ly
operated drive 36. The cl eaning appar atus B further conprises a collecting

devi ce 3729 backcanid forthi begweenctwapredetepmined positions by zeeans b werack andn t he upper

surface of. the s reen t he Dbl The ¢o deV| C { conpri ses
a resi dueplf”ro f@%@%‘v&n aﬁﬁ?{iﬁﬂg 3%?6%?@ ﬁéa?el \
rel ationsgy @r&haéu tvhﬁm@)the mdisiag| 32rand edrrahged it6 tss)bed@htyn@uamﬁged on the
housing 32 and is arranged to be rotated anti- clockwi se by a drive

mechani s ngongasst wish s upperd serfageant saids sargenedt tentamnyer thei splderr pagte ving pl ate
39 whi ch J’e?ndug WBX:%B% %&H%R%%efbp%&t&é‘ T %Qéaa@i & {“ﬁ{-@{ 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 houéing 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 'QOUecﬁng device 37 for collecting the
solder paste residue 26 removed from the upper surface of the screen 4 by the ),
blade 34. The collecting device 37 comprises a residue transfer roller 38 which
extends fransversely in parallel relationship with the cylindrical member 35, is
rotatably supported on the housing 32 and is arranged to be rotated anti-
clockwise by a drive mechanism, (not shown) and a transversely exiehding
 residue receiving plate 39 which is removably supported at one end by a mount
40 within the housing 32 and is in sliding contact with a penpheral surface of
the residue transfer roller 38 at the other end. |

The secend cleahing eppahams_ C comprises an appamtus casing 41 of a non
flexible closed box-type which is arranged to be displaced along a third pair of
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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 eaning apparatus C conprises an apparatus casing 41 of a non flexible

cl osed box-type which is arranged to be displaced along a third pair of

12 parallel-oriented guide rails 42 situated underneath said second pair of
guide rails 33 back and forth by neans of a belt drive (not shown) and to
be rakged and |lowered relative:to the rails by neans.of a pneumatic
cylinder 43, and a second transversely ejd2endi ng cl eani ng bl ade 44 nounted
on the casing 41 and arranged to be brought into sliding contact with a

| ower sur f acparallel-briestedgmidesrails 42 sitvatedtundemdatle said second pait dfguidé eailsf r om

when the apparatus i ctuat ed at first,position for the cleaning

oherat 1 on ondh D and DR Y Sreag, & Dl dve (it ShowB) AR 1 LF dRishcand o
the cleanin | ' Q%gpéi t '
further corrglroiwségés&gé-lgg%g% t% ucﬁ;%ﬁotfﬁ?}%%er 'gastagﬁ?%gﬁg%‘%xd

ad he[1 ed t Fdi transversely ﬂttgtdléihg;:iéaamg@blaﬂe dﬁanhn:lmfsdzbh thie m}a’mgﬂdranfafﬁamd:c/vel Ih
as the sol der paste residue .26B being .rempved fromthe | ower surface of the
Sorcen 4 by O Bistighy O SR ARAG NS lov e Sustace,pLahe SERgeR Ao romve
device 45 ¢ I d ' t ' tlﬁ,‘éﬁh by b ' into
t he casing 41 t%@gﬁgﬁagﬁqgg%enggg%ﬁ%rﬁggﬁﬁhgaa ot t@%}ﬁﬁcﬁbﬁ&taﬁé‘f eof. An
outl et of t hposition ifon theicleaning operationvand i beodetachestifrom dhe surface at @aner

Erasf’é.“e{ i csheand poSiEonaPutrE dbe lsanie oRFraSOR IS Crteplbri, T end gleadlie™
etween a regspaf@%ds d&r&&r‘@ﬁ%s&?& d@kigg%F4&sﬁ&idﬂ’ﬂi€fsﬁlgite§?§gﬁggfigﬁé%ﬂa"

50 and extendi'ng transverse ong t ade 44 so t er paste
resi due can dxheyed to inmea penipheral surfgbe dfiopeningd 4Amifithe scrisen #i asswelbasitheecond
bl ades 34 and.44 are prefer formed of fsl_}gnt etf’ C res{_tg; SiJCh ‘as’

rei nf or ced miPIERT BASte Fesigus 268 befng emoved frém the lower Sirfate 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 openéd 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 vacuum cleaner 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
wall 49 on which the blade 44 is mounted and an upper wail 50 and extending
% transversely along the blade 44 so that the solder paste residue can be suctioned
therethrough during cleaning. The first and .second blades 34 and 44 are
preferably.formed 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 opératiom the solder paste automatic dispenser A is, when at rest, in an initial
position shown in Fig. 11 and from there it is lowered and placed into a second
position shown in Fig. 12 to start printing. When the dispenser A is placed into
this position, the slit-like aperture 13 is opened by moving the bottom wall 8
away from the front wall 6 so as to be capable of supplying solder paste 2
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the surface of the screen 4 can be protected from being abraded. In
operation, the solder paste automatic di spenser Ais, when at rest, in an
initial position shown in Fig. 11 and fromthere it is |owered and pl aced
into a second position shown in Fig. 12 to start printing. Wen the

di spenser Ais placed into this position, the slit-like aperture 13 is
opened by noving the bottomwall 8 away fromthe front wall 6 so as to-be
capabl e of supplying sol der paste 2 13 contained in the chanber 1 olfthe
di spenser onto the upper surface of 13creen 4 and, at the sane tine, the
rotatable netal cylinder 15 is made to rotate clockwise in the state in

whi ch idomtgined b ¢heathambémt ofithe idispehsel ompoctha tupper sutfhce bfserpeed sur f ace

8Ba of front .end portion 8B of_ botto Il. 8_t.o knead sol de aste 2 and to
faci|itaideatths eoﬁimﬁh@esfé?ﬁ%t,abgrmefa?éyvﬁi dids mage;to ratate c SSvel

f or war lctSe il 0 <o b 001 of _ * Al ' e 1A of the
Squeegggwgfgé%eﬂrbg% tl%eﬁm%%%igog _thdgb%%g%%%%e gi gl(fe%e%ei ng in
sl i di ngucfaoe 8Ba ofiftdntiend pgrtien 88uof battomiwall 8 exkndad soldehpastgRandee bl ade

1 anoynt of the

asses each.,,of the .openjn 4A | creen 4, a,predetermn ne
ot dor B aselicate SUPPIRPt he Same, Wl Ehe.Baenser /A BBt Lol RFWREIDN nto | he

openi n ﬁfp%/ : -_ l‘ﬁﬁ' : . >t ONE R rne filled
Wi th t%%'so 'e(rh%@ﬁalste 2. Aé t)g"r t g;esllqol%ég&g@ %I agg 171 ﬁggg%eaélégg lgl | the
openi ngmdithedoeter end B24: of theiappopite blade22\being. in sliding <ontact withgthest ed | i nes

in Fig. 12, t t 13 i | d tat i of .t | i nd 5
<1 oppedPRR SERCSO! SR 1A% % STHBREGS b14%e RASHRR 48PRIo) Do URGALRBY #a i nt i ng

oL, (PN AROBBhed ST OBl SRR bR 1 1e
paste fchambgrd ipapplied andrfilkebinidithe openinge 4daby thersqicegbe blamdelhigs 4A of
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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 closéd, rdl_:atibn of the

cyiinde:r 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.

The solder péste_ automatic supply dispenser A' shown in Figs. 4 and § is N
capable of cleaning the solder paste residue 26 adhered to the upper surface of

screen 4 by scraping off the residue 26 by the scrépef projection 25 as it travels

forward along the screen for printing. Cleaning of the residue is performed
immediately before printing occurs, since the scraper 25 is provided forwardly of

the slit-like aperture 13, thereby enabling the soldé_r paste-2 supplied in a well

kneaded state to be prévent_ed from being mixed with the residue 26. Other

functions and manner of operation of this dispenser A are the same as those

described in relation to the previously described dispenser.
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capabl e of cl eaning the solder paste residue 26 adhered to the upper
surface of screen 4 by scraping off the residue 26 by the scraper
projection 25 as it travels forward along the screen for printing. C eaning
of the residue is perfornmed i mediately before printing occurs, since the
scraper 25 s provided forwardly of the slit-1ike aperture 13, thereby
enabling the sol der paste-2 supplied in a well kneaded state to be
prevented from being nmixed with the residue 26. O her functions and manner
of operation of this dispenser A are the sane as t hose described in
relation to the previously described di spbhser. 14 Next, after the
slit-1ike aperture 13 has been closed, the dispenser Ais raised=and'
returned to tH¥exs; affenttie §li151ikei apertire i3 thas beéwm closedst the rdispenserr A ipmsi‘sed on to

ana C are. - wnaRdtenged 1S ie 9%215#1‘3%5%@}?&% P e sR BT B,
e
Ori gt nal post il dndpriligeR! f&aaxia%e&i@&emng;ggpm&ﬁses\w @e

apparatuses B and C are the first cleaning bl 34 of apparatus B
and the seconcre] sdenrg festdia théirodrigippl pasitiensCspaced d!paan@'aglethe‘ ougmahe

d | f f th h i
P ond 12, NormosBiplgtie afspenset A% 3 Bidiotied I RRC 1, Whetad Foraetices Band 07 cted
i nto housing 32 aaf aff fektS the APd cflalih, F&ﬂad&meﬂa ﬁsbexndméqeeanaea

bl ade 44 is positioned underneath tThe screen and then, as the dlspenser
A has been r etbladectd oﬁappamthglmdisewdfmﬂmdxppbeand lownsmtfws@fﬂle

separated fromscreen 4 and .nove E |rst ~second
bl ades, 34 and ¥R/ TESREGHNELY At il‘h ghg Sﬁ?}ﬁ ' i f aces
of tRE screen lf’andrﬂ:%%bl\éﬁéﬁhﬂ’é’d-acteﬂmi&‘%&iﬂ 328fﬁ?s%a§€u‘aﬁxs®hﬁd%h

counter-clockw se to cone into contact with the upper su ce and the
second bl ade 4nepﬂlerzhasédﬂwsenonmblada#ngpamuomed:m:Emeatbﬂmm4m t he

over surf ace’th &H, a3 l e 1slpgns';1' a hassbeen retumed to its ongmal 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, respectively, that is, the first blade 34 is rotated counter-clockmse |
to come into contact with the upper surface and the second blade 44 is raised
with the casihg 41 to come into contact with the lower surface, as shown in F1g
13.

As the first and second blades 34 and 44 contact the surfaces respectively, then
the apparatuses B and C are substannally sxmultaneously made to travel in the
direction of arrow Y to remove the solder paste residue from the upper and
lower surfaces of the screen 4 and from the openinigs 4A in the screen 4 by
means of the blades 34 and 44 and the aforementioned suction device 45. By
employing the two cleaning apparatuses B and C which work together, the solder
pasté residue can be effectively cleaned not only from the upper and lower
surfaces of screen 4, but also from the openings 4A therein. |

In the first apparatus B, the solder paste residue 26 removed from the upper
surface of the blade 34 during cleaning comes into contact with a peripheral
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As the first and second bl ades 34 and 44 contact the surfaces respectively,’
then the apparatuses B and C are substantially sinultaneously nade to

travel in the direction of arrow Y to renove the sol der paste residue from
t he upper and | ower surfaces of the screen 4 and fromthe openings 4A in
the screen 4 by nmeans of the blades 34 and 44 and the aforenentioned
suction device 45. By enploying the two cl eaning apparatuses B and C which
wor k together, the sol der paste residue can be effectively cleaned notupnly
fromthe upper and | ower surfaces oflSscreen 4, but also fromthe openings
4A therein. In the first apparatus B, the solder paste residue 26 renoved

f r om t hsurfaneaf therésidue u'ansfnerchﬂea'cBeB anl Bmdhagﬁd:llnactbr’cy id:mvismsny; s cont act

w th a peri.pher al urfac he resi.due traf rolle nd S
Adher edtiEkdt B tangerred Sid dfe Fegiaue sepsing piate Y by tu¢ dramster e he

resi duesg qaiky isngnahgédeto?ﬁe %tété& cohARichsckiwile. %@&si’&ﬂecf?] phe@fianged to
be rotated counter-clockw se. The residue 26 piled up ont receél vi ng

pl at e 30nithe ramnnmg)plate)B%1stmadepesesblleyoduesqmﬂyedzsp05dd)of(mmwnnennf t he
pl at | nth da t 6A th 4A and
Phe. resotithe miats 381508 PR bisrati Gotbeiidue 26 th e PSRBT AM oot cd by
the suchh@ihdlfesi féBE&ragéa %@Eﬁ'the Ehﬁ ARARICA: %n& c%néc&dfsy“ sh

ns .under neat

cl eani ng and reach positi or|g|n position of “th

di spensthe sactiongtevioe 4nfaFidispasal. the first blade 34 is turned cl ockvm se and
returned to its. original position and the second blade 44 is | owered and

di sengaged fromthe | ower surface of screen 4. Thereafter, the appar at uses

B and CA3itRe Bbifaiils Pahd @ ﬁni%h'dlézﬁﬁh% aﬁalrbaapﬁosﬁﬁoﬁﬁiﬁa@ﬁﬁaﬂﬁﬂmcl eani Qg

cycle. Mechanisns used for operating the sol der” paste automatic supply
di spensemgmahpdsmbn ofi thet dispehser v ras Shbmmmljlgapiﬁatthe dsstsbaderdtt 68 ar e

SCQUEt L LY EOLE0! SRR SS NG SR hnd B sl HAdad o O

lowered and disengaged from the lower surface of screen 4 Thereafter, the

apparatuses B and C are returned to their original posmons 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 aré sequentially controlled
by a sequential control unit including a control circuit arrangement (not shown).

The scope of the invention is mdlcated by the appended claims rather than by the o/
foregoing descriptions and all changes or variations which fall within the meamng
and range of the claims are intended to be embraced therein.



The scope of the invention-is indicated by the appended clains rather than
by the foregoing descriptions and all changes or—vari-ations—which fall
wi t hin the neaning and range of the clains are int raced

t herein. 16 CLAI M5 1. A screen printing syi“ﬁi@@@&ﬂ“mm‘“ n

conbi nation, a screen printing apparatus for print} el paste-onto a
'surface of a printed circuit board through a screen having a plurality of
openiQgs of a desired print pattern and fositioned on said circuit board, a
first apparatus for cleaning residue of Yhe sol der paste from an upper
surface of said screen and a second cleaning apparatus for cleaning a

resi due of the solder paste froma lo face of said screen, wherein
said screen printing apparatus conprises a sol der paste automatic supply
di spenser of a non flexible box-like structure which is arranged to be

di spl aced allong aAfscresn printing Systemaddmprising.eint eombitiation) ai scredinpintifig
forth and to be raised and |owered relative to said_guide rail]s,, said

di spenser b@Ppgratys don printing solder paste onta i sudacy of &paEntadgirewit hoardast e

t herei n, of e ), vi ' puryl te
contai ned t r@#@%ﬁ?@ebﬁ%é@%g%gkﬁglg??g;?%égﬁeéaﬁﬁng&ggﬁ 5@19 t he
sol der past gosiidredpen shiddciocuit board,rd fiest appasatus for chesning eexidue ve thé he

upper surface of said screen for printing, wherein said first cleaning
appar at us céﬁ%q@rseastarﬁarppanavmerhﬂyga obrsaid sereem and 2 sesend aleaninghni ch

I's arranged desPli al | = Qe .gui de
rails si tuata?gaﬂ 1 aﬁl‘g‘ggﬁﬁg%?cfg %llalrlgto ¢ ?ﬁ?@g?%%%?ﬁ?ﬁ?*ﬁtg%%&%@h and
a transver satseenxwherbimsail seréen printing egpavatis comprisés aaokien pastedusomatiged t o
be b\r‘6ught into, contact with the_upper, surface of said sgreen for, repoving

the sol der |SHBPW ¢lsR¢nsee of e nen Rewiblakoxlike stmgtuse swfeh ds aaranggd A9pbe at us
conprises an;RRAIPiiag 43kt PaiP bt Parktidl brignidd fuidd T tdck MY fdtHl Snd to

be raised and lowered relative to said guide rails, said dispenser being so

constructed as to be capable of containing solder paste therein, of automatically
supplying a desired amount of the solder paste contained therein onto the upper
surface of said screen and of applying the solder paste to be printed on the
surface of said circuit board over the upper surface of said screen for printing,
wherein said first cleaning apparatus comprises an apparatus housing of a non
flexible structure which is arranged to be displaced along a second pair of
parallel-oriented guide rails sitnated underneath said first pair of guide rails back
\ and forth and a transversely extending blade provided within said housing and
arranged to be brought into contact with the upper surface of said screen for
removing the solder paste residue therefrom, wherein said second cleaning
apparatus comprises an apparatus casing of a non flexible structure which is
arranged to be displaced along a third pair of parallel-oriented guide rails
‘situated underneath said second pair of guide rails back and forth and to be
raised and lowered relative to said guide rails, a transversely extending cleaning
blade mounted on said casing and arranged to be brought into-contact with the

lower surface of said screen for removing the solder paste residue therefrom.
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arranged to be displaced along a third pair of parallel-oriented guide
rai-l s situated underneath said second pair of guide rails back and forth
and to be raised and |owered rel ative to-sa-d—gui-de—+rails,—a transversely
ext endi ng cl eani ng bl ade nmounted on said c nd arran ed to be brought
into-contact with the | ower surface of sai iﬂﬂfﬁﬁ_lnﬂu ﬁ V|ng t he sol der
L M.S

paste residue therefrom 11111 111111 1

* 17 2. A screen printing systenﬁi\s claimed in Claim 1 vvherel n sai d,g
second cl eani ng apparatus is provid with a device for sucking and
transp ting,t ol de er I rioheral, edges of
t he op i ng<* 52?%"3& He '?gggétgg{%g ‘iﬁi@eadtd C@%\ﬂ%g‘, “@E F{a“og%‘é‘. ft@Bei ng

r enoveq]ddniig Lpp: aﬂaﬁ!ﬁefs W@@e\vﬁh & WediceCfoR Shckngt iRl khade of said
second cl| eani ng apparatus. 3. A scr eeneErl nt i n syste I alnmed in
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3. A screen printing system as claimed in Claim 1 or Claim 2, wherein said

first cleaning apparatus further comprises collecting means for  collecting the

solder paste residue 'remove_d-_;from the upper surface’ of said screen by the W
cleaning blade of said first cleaning apparatus.

4. A screen printing system, substantially as hereinbefore described with
reference to Figs. 8, 9 and 11 to 14 of the accompanying drawings.



