A FRAME ASSEMBLY FOR SUPPORTING PRINTING SCREENS A FRAME SUPPORT
MECHANISM FOR SUPPORTING THE SAME, AND A METHOD OF MOUNTING PRINTING
SCREENS IN A SCREEN PRINTING MACHINE The present invention relates to a frame assembly for
supporting degpsiballe printing screens, often alternatively referred to as-$iepgils ffshells, for use in a
screen printing machine, a frame support mechanism for supporting the same, and a method of
mounting printing screens in screen printing machines. A printing screen, typically comprising a screen
chee e f SIS ARG PRUESIRBLINORR L ﬁ‘é%fg%? R i the
screen being ."'-i OVeT an o 2 ' pertures to
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logistics in not requiring the frame to be returned when requiring a replacement printing screen, and
fewer frames are needed as many printing screens can be used in one frame. Various competing
systems are inThge, Aresanindnhen VEC TORE AR D (RiEMfr asre syste myrasspppivth byt BEK
INTERNATION . A b Sulreron: 200 ISSIBteAumG R2003(0R31 B, Fop curent

frame systems for printing liquid print media onto planar substrates require the printing Screens to be
loaded and tefi&forS8 |r‘1“fr§’m§§"%?<‘?erﬁﬁn§‘@ tHRSEBEN BriftRT nAERARRSE, (RGN ARIFY/unloading
jig. In requiringtbhearimgvelofsthadrame fiomdtregceeendqurinting prnchinedhemnsin keashdypically a
squeegee me ﬂmﬁ géglfted clear of the frame, and also any residual print medium has to be
removed from the printing screen. The size and weight of the frame and accompanying foil make this
operation awkward, and the need to remove the residual print medium can make the process
particularly time §ﬂﬂ§b\@1i§@’eéh|tispﬁfbﬂm@ﬁibﬂsiﬂ@s@rﬂdfé@ﬂ@ﬂ@ép w&ﬁ@né%%egrframe
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screens are c@ﬁéﬁ—’@éréblymg‘m&%ﬂv@a@erQbJﬁ@tr\tﬂdDﬂmaneeas@Etmretmmimvefthroadprowdes a
frame assembiyriQifLaROHRGraRERING SREREMJREJIaRe Gssembly comprising: a frame unit to which
a printing screen is in use supported; and a screen loading mechanism for loading a printing screen
into and unloading a printing screen from the frame unit, wherein the screen loading mechanism
comprises a sGreendoading menibrer edrinis anevakdingoinpled dothéframesinib betivearta
screen-receivigg,pesition i Wikeh saitiag RelReNEAR he (paded, into.or remaved from the screen

loading member and a loaded osmon in which the printing screen is'loaded into the framé unit, and at
least one actuW%Y@HIMW% RIIBHRSI4 fboﬂwéegéi‘@@ﬁ |B3iE e B0BE disEaRR MBER to move the
screen loadinganember Hewpbarthenscregningcetrigharuhtodded PasitiansS.are needed as

many printing screens can be used in one frame. Various competing systems
are in use, including the VECTORGUARD (RTM) frame system, as supplied by
DEK INTERNATIONAL GMBH (Zirich, Switzerland), and disclosed in WO-A-
2003/093012.
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The current frame systems for printing fiquid print media onto planar
substrates require the printing screens to be ioaded and tensioned in frames
externally of the screen printing machines, using a loading/unioading jig. In
requiring the removal of the frame from the screen printing machine, the print
head, typically a squeegee mechanism, has be lifted clear of the frame, and
also any residual print medium has to be removed from the printing screen.
The size and weight of the frame and accompanying foil make this operation
awkward, and the need to remove the residual print medium can make the

process particularly time consuming.
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Embodiments of the present invention also provide a screen printing machine incorporating the
above-described frame assembly. In another aspect the present invention provides a screen printing
machine, comprising: a frame unit to which a printidg screen is in use supported; and a screen loading
mechanism for loading a printing screen into and unloading a printing screen from the frame unit,
wherein the scTegndaagingfmeeharismt doveptisesa swdds adimgovembenwhiskisinovably coupled
to the frame unit between a screen-receivin ltiqn | [ inti oaded into or
removed from ﬁ%? zrcarrggnsfé%)&ng rgr%%g#' %%&%ﬂé@%ﬁéﬁ% %rﬁgﬁ%@gp%ﬁﬁ%pgﬁreen is loaded
into the frame prifttiagdcaedpasAbieugbtodnding|srransaRcAl sbaliksmnatiss iscsidethdading member

and actuatablef@ theSeaa8 18ading aerber hetweanherierandesaiviagrpddoaded

positions. 3 In a further aspect the present invention provides a frame support mechanism for
supporting a fraﬁ’i‘é“ﬁssembly which includes a demountable printing screen, the frame support
mechanism comprising: a frame support member to which a frame assembly is in use supported,

wherein the frafpe, gssembly FTBRISEE 73S URAIRG BRaer.ubichis fouahlebspeen a

screen-receiving positio a printing screen can be loaded into or removed from the screen
loading membér BRAtAJoSHEENBRiICTEMaNBIERMRY FaRtRiisRednfiammdsl i ANt Ative position in
the frame assegrblyh@ndratlcastiangsactupporelement ehighdsrcloyuled tentdudsdseerfdoading member
and actuatable, to move the screen loadi ! -recevi oaded
positions; and 55 c!a]'?c}ﬁ,lgtgﬁrr%g %er?sgrﬁ %ﬂ?cﬁ%@%%%%@%@é%ﬁi%ﬁg%t%aﬁitﬂg%f g’_glt%]ator element
of the frame asseitnoNh@IgoFBahECHRaRRIHGNG PREANISEN FAROTESM & aSTERbIPBERGeen the -

screen-receivingeasbloaggehpesitiensbinvsogisients aidheapresantinw@ntien alsecasavide a screen
printing machine incorporating the aboye-described frame support mechanis Il further aspect
the present invErton| r&?ﬂg nalgcwgécr‘f] parir? i’rrfgI nrﬁa%%?r?en, %%?n%?i_sf?r?g? gllﬂ ﬁ‘g%gﬁs‘gp@%? Jélnember to
which a frame &sseritsl\sisdarukadinp posaiicihidenithegranssiierdmbl)idbihgridsti@Screen loading

member which js-gaavapiaRefRs R RerRenmRCENANE ResHigRIRcRiGh al@rBatingisersen can be
loaded into or removed from the scret?n I adin%n]fﬁmber a%lﬁcjba %ogldeg po%itior%hig \é\éhie%whe printing
screen is loadeWPHPSA SRS FERiieAR Nk HEFHARRE A3 efbiiotabln 4 1HSLF o S5HiSHor element
which is couplddadinhersenben ebwiiay thesireerareteivitaeisidorrasbpesitienscreen loading member

between the screen-receiving and loaded positions; and an actuator mechanism which is operable to
actuate the at least one actuator element of the framF assemably to move the screen loading member

of the frame asSBIPBRMIRAERRL AP RFRUHINERIOM G S AIDUARE SESRBRIINNg machine

incorporating the above-described frame assembly.

In another aspect the present invention provides a screen printing machine,
comprising: a frame unit to which a printing screen is in use supported; and a
screen loading mechanism for loading a printing screen into and unloading a
printing screen from the frame unit, wherein the screen loading mechanism
comprises a screen loading member which is movably coupled to the frame
unit between a screen-receiving position in which a printing screen can be
loaded into or removed from the screen loading member and a loaded position
in which the printing screen is loaded into the frame unit, and at least one
actuator element which is coupled to the screen loading member and
actuatable to move the screen loading member between the screen-receiving
and loaded positions.



In a yet further aspect the present invention provides a frame assembly for supporting a printing

screen, the frame assembly comprising: a frame unit to which a printing screen is in use supported,

wherein the frame unit includes a support station adljacent an inner edge thereof onto which a print

head can be parked prior to separation of the printing screen from the frame unit, such as to provide

for removal of theaiirhbeashandtas soekiadmpentioregivvidiomfiampriniporseneetapidor to separation

of the printing %'r_egu%)f{ r%t eafr euné'gS %rﬁf?ﬂtﬁr%ﬁggsprisgéEWu\fﬁ ilgn S0 ovide a screen
pora e y

printing machine inc g the above-described frame assembly. In a still yet furthér aspect the
present inventigiiagsioitR & ae BN YT MR FRISO FRET RBFHISH SRS EHPROGNTERANAA a printing
screen is SUPP@HRH, ANnGlaAsupRRFBiatierionisevdlishostedjnivhepdncancbsrackaskamiblto separation of
the printing screp from the frame support memer, sish as o pgMds foemoval gfine print head
and associated an mediufy from the pﬁang Screen priof to separation o the printing screen from
the frame suppéfeimembpesitianyét aivther AgpEBOtREpRe sa PR/denrfad PréviaesN@Aod of mounting
a printing scre@myii theQRBPIHIN MAGHIRE HRIMPIiBedhRstrpSiATRravichacafte unit to which
a printing screen is sug orgf%ﬁgrovidﬁ%%%jscreen Joadingham chanism fo%){loadiggagigri&ting screen into
and unloading %rﬁlff tf 505 Tl fhy ¥?11@03W|?,r\/\}ﬂe n'the s&raen Jad:‘l’ﬂg fiechanism comprises
a screen loadirngenachirsonbiendsimeviablyscooymas tiotibdrameennivasbngevarabstr@sd-receiving

position in which:aRERENG $RERENEARPEI0RARIh IR QREEMaMER PR BarPRRIAARNG Member and
a loaded position jn which the %[!iﬁrltin screen is Ioade_cg into the frame unit; trgovinﬁ(;ﬁ%[?e screen loading

member to the X442 RHH o@l?%ﬁ?@gfaﬁ%af ARG R PR il GRAE UE B R AGYE ing member
when positiondtiénathieastreea-acteitingipwsitionf dnel fraovingssieenblyrdenrioelithg iswsesber to the

loaded position jaichdhe BrIRING SHBRT IHLeBRBS HOIRRTAME HhilerSiRarghgtilanother aspect

the present invention provides a method of mounting a printing screen in a screen printing machine,
comprising the!&886E BPSHIdAding a frame unit to which a printing screen is supported: providing a
support station adjacent an inner edge of the frame unit onto which a print head can be parked prior to

separation of U BHRHAELREIRSNL BRI (IREIRLNGANBALINO BN LR AP MEAUPPOrt station

prior to removing the printing screen from the frame unit, thereby enabling removal of the print head
and associated SRARRINGMEBROYRSBRMTTISY S@B8 S HRItESEpaRistion of the printing screen from

the frame unit. Preferred embodiments of the present invention will now be described hereinbelow by

way of example, only J ;Ehftﬂ?éﬁée”a%%é&t*%ﬁeag,$8§gﬁﬁﬁ>i%%6ﬁ. IPStRadd \ghg‘tli]égr{'g#{ﬁt}h@ustrates a
perspective view ffom below of a frame asseémbly for tensionirig a printing screer in actordance with a
preferred embdaAHERE OFIRWHFESE R fi@RtRAPOrT member to which a frame assembly is

in use supported, wherein the frame assembly comprises a screen loading
member which is movable between a screen-receiving position in which a
printing screen can be loaded into or removed from the screen loading
member and a loaded position in which the printing screen is loaded in an
operative position in the frame assembly, and at least one actuator element
which is coupled to the screen loading member and actuatable to move the
screen loading member between the screen-receiving and loaded positions;
and an actuator mechanism which is operable to actuate the at least one
actuator element of the frame assembly to move the screen loading member
of the frame assembly between the screen-receiving and loaded positions.



Figure 2 illustrates a perspective view from above of the frame assembly of Figure 1; Figure 3
illustrates in enlarged scale a fragmentary perspective view (region A in Figure 1) from below of one
corner of the frame assembly of Figure 1; Figure 4tillustrates a first vertical sectional view (along
section I-l in Figure 1) through the frame assembly of Figure 1, where mounted in a frame supporting
mechanism in agcoigaroaiethasppeeltsegressoliientivef jhe/peserfrinvealiosmbligdse 5 illustrates a

second vertlcal sec ignal view (along section Il-11 in Figure Qugh.one.o he fra embers of the
frame assembly BP gu?e 15 '{7\&892%8?84 ?LE@E?/E%%@B@/&@% g Ef:ﬁ:};iures et o (e) illustrate
the operation okl feapriotigseensty &F FiggeesupphdeaomobARY Hefiring isi@te'éﬁl%ﬁ%\‘ﬁé‘-to and Figures
7(2) and (b) illustraigisiepRinieRReIPRG! dhgStamedtssa el Figkre Heudemdgsmounting a

printing screen therefrom.
parked prior to separation of the printing screen from the frame unit, such as

1o provide for removal of the print head and associated print medium from the
printing screen prior to separation of the printing screen from the frame unit.

Embodiments of the present invention also provide a screen printing machine
incorporating the above-described frame assembly.

In a still yet further aspect the present invention provides a screen printing
machine, comprising: a frame unit to which a printing screen is supported; and
a support station onto which a print head can be parked prior to separation of
the printing screen from the frame support member, such as to provide for
removal of the print head and associated print medium from the printing
screen prior to separation of the printing screen from the frame support
member,

In yet another aspect the present invention provides a method of mounting a
printing screen in a screen printing machine, comprising the steps of:
providing a frame unit to which a printing screen is supported; providing a
screen loading mechanism for loading a printing screen into and unloading a
printing screen from the frame unit, wherein the screen loading mechanism
comprises a screen loading member which is movably coupled to the frame
unit between a screen-receiving position in which a printing screen can be
loaded into or removed from the screen loading member and a loaded position
in which the printing screen is loaded into the frame unit; moving the screen
loading member to the screen-receiving position; loading a printing screen into
the screen loading member when positioned in the screen-receiving position;
and moving the screen loading member to the loaded position in which the
printing screen is loaded into the frame unit.



Figures 1 to 5 illustrate a frame assembly 100 for tensioning a printing screen 101 in accordance with
a preferred embodiment of the present invention. In this embodiment, as illustrated in Figure 4, the
screen 101 comprises a screen sheet 102, typically formed of a metal or plastic, which includes a
pattern of apertures through which a printing medium is printed, and engagement members 103 at

each of the edggs @i theiiscsaemahesb2? thewhieketieinceaaonl GrdgitenswnediidD¢#F-2003/093012
discloses examrﬁfl}es og S”Chr;REthi” Sereens. -(I:-sba% r]iraan i r?ssngr%)glx 109} ngom%is%easgéagne unit 104 to
which the screen EBH 2 feRdioned and a R)a(ﬁng echaniem 105 16r10a Ing the Scteen 101 into the
frame unit 104 oFhesdraging anfraroa woinisrisbichrs tpdeidem actesr iasdfoerediraradidiiehibers 106a-d, in

this embodimengt, £lanoaisiBieBbsen{ UneNIREIBGeBPRRH R0 LRIETIhS SFRENLAAnaN first,
second, third and fourth corner pieces 107a-d which connect the respective en%séto the frame
& #corner pieces

members 106282t LERBEHHRIRE AERARTRBALAYE PHBHNY SAESEOTRY

107a-d by screwrst; bartdnparkmiteenative beabdodtimkatdiysptranseativeniviers thOGandvénygl e corner pieces
107a-d could b ig (o] ress:-fit connect; h ; r - ch comprise a
frame element @?‘)@% hgg%%ir;%&je@neiﬁgﬁ%%%é%c?%%&:tgg%%ﬁ%ge%%%@i%@%r%ﬁgieces 107a-d,

in this embodirient )% aasREaiSECPras rcdBiMdramige PaRENhSsIGRAIBITOF EhERRASANSAt elements 111

for engaging a sespestiverRigeehthescieerdhd LM{O 2009/047012PCT/EP2008/008769 - 7 - in this
embodiment through the engagement member 103 at the respective edge of the screen 101, which

engagement elements 111 are pivotally coupled to the frame element 109 such as to be pivotable in
one, tensioningPsefiesedo eonmidiment s opéeihd Opresahthinvehtenopyibsheveeheedesatlbedfor fitting and

removal of the sereRBelE- Bdva\Plbf ol AbliIasHE RIEMEFESehES fer aRplythamadaRay force o

respective ones,of the er_iﬁgﬂ_g ent elements 111, which biasing force acts to bias the engagement
elements 111 tgrﬁ?%'tgﬁ’l ioning sense and apply a tension to the respective edge of the screen
101. In this embodiment the provision of a plurality of engagement elements 111 for engagement with

each edge of thg.zereenilQl dadllitatesdhe aRpiralion ot hepiraied fmtionsackass g length of each

edge of the screen 101. In addition, the provision of a plurality of engagement elements 111 for
engagement w8288 Gy 1BFISSSESR N REEAABARS 1itR Achreled FrmRoLRESh 901%0 be tensioned
with a predeterprssahtedeasion;profile, for example, to a higher tension at the respective ends.

Figure 2 illustrates a perspective view from above of the frame assembly of
Figure 1;

Figure 3 illustrates in enlarged scale a fragmentary perspective view (region A
in Figure 1) from below of one corner of the frame assembly of Figure 1;

Figure 4 illustrates a first vertical sectional view (along section I-I in Figure 1)
through the frame assembly of Figure 1, where mounted in a frame supporting
mechanism in accordance with a preferred embodiment of the present

invention;

Figure 5 illustrates a second vertical sectional view (along section II-II in
Figure 1) through one of the frame members of the frame assembly of Figure
1;



Each of the frame elements 109 includes a central, elongate cavity 119 in which the respective
engagement elements 111 are disposed along the length thereof, and a pivot bead 121, in this
embodiment a part-circular bead, which extends along the length of the cavity 119 to which the
respective engaggiseagiements 111 are pivotally hinged, as will be desgripgshismRrg.detail
hereinbelow. In this embodiment the engagement efements 111 of each frame member 106a-d are
juxtaposed in end-to-end relation. In an alternative embodiment the engagement elements 111 of each
frame membefApascheol il he iRasEil I RPBSEIRAINEAEN AL LEIAMS glemanis 109 further
includes an elorigate, screen recess 123 at a lower, mounting sur Ace for recevag tHe eéngagement
member 103 {198 rBSPEERGAcH i IHBtRE SeFed1# R dflinto which the respective engagement
elements 111 extend to engage the engagement member 103, and a guide 125 at an inner edge over
which the screen she? 122 of t{1 green 101 is tensioned. WO 2009/047012-PCT/EP2008/008769 8
I this embodiEHThE FATREIELHEL TE0 S PBrIR AP HER AP IedIgN ErS TREU.Minum
extrusion, withFtberextrusiom deing sedtiorredratithe seqperethterfjtite. Each of the engagement
elements 111 comprises a body 127 which includes a pivot recess 129, in this embodiment a
part-circular recess, which extends along the length thereof and in which the pivot bead 121 of the
respective fraf@¥igtnki? PoGHS G RAPRAE F778MRY theleloyd5BRRMPEI8rRERE1C S captively
pivotable to theUespecivedtiamerstpraentsd08d eadivoiniaeesiomgemesdrelamentsd.11 further
includes a first, engagement arm 131 which extends into the screen recess 123 in the respective
frame element 109 for engagement with the engagement member 103 at the respective edge of the
screen 101. Infhi$EnfiBERAEMtthe 3n Jhigemmeatt dnfiggicetietids suBStAdHINEOmMRO§BRAly to the
lower, mountinggériaggeet tlmgz,esépgﬁti\ne ;f@#‘ﬁ%g'%ﬂ@ﬁﬁ&%i Iaﬁm&gﬂ:@poadmargnf&]@ﬁ%gagemenlt arm
131 comprises a continyous bar, but in other e iments can have any desired form, for example,
as acomb strt?@tﬁgreé"r%oro ena%eg%]ugr%ﬁotésg\';vtﬁ% p‘%\'/%e fthe” é'ﬁégaer‘ﬁ‘eeﬁwn nibeP" ‘btfé?tﬁgdrespective
edge of the scesgagEMeracieobers diFagbmeeit efefhermddes] dlithe sireknisseesddBhitybiasing arm
133 which is epgrgeghbycespeetyeonesRitie bigsing aivBesoll! «ibihisembodineryby a pair of
the biasing elements 117, such as to bias the engagement element 111 to pivot in the tensioning
sense, whereby tHPHREN%HITH e engagement arm 131 is biased in a direction outwardly from the
inner edge of the respective frame element 109 to tension the respective edge of the screen 101. In

this embodimeg{the, hiasing.arm, L 8P ¥lrRgS s RaHAllY, RRANE! o fRdowel MQupting surface of

the respective frame element 109 in a direction towards the outer edge of the respective frame
element 109. A fﬁfﬁs@rﬂ%&ﬁﬁeﬁ?ﬂ@‘ﬁ%ﬁﬁé’@@ﬁ@n@if?ra{Pé‘@BﬁfﬁﬁgﬁféH’?&%dﬂ}/ Did&Rg force to
the biasing arrfrak88 ima dliréction substantially orthogonal to the lower mounting surface of the
respective frame element 109.

The frame unit 104 comprises first, second, third and fourth frame members
106a-d, in this embodiment elongate members, for engaging respective edges
of the screen 101, and first, second, third and fourth corner pieces 107a-d
which connect the respective ends of the frame members 106a-d. In this
embodiment the frame members 106a-d are connected to the corner pieces
107a-d by screws, but in an altermnative embodiment the frame members
106a-d and the corner pieces 107a-d could be configured to be a press-fit

connection.

The frame members 106a-d each comprise a frame element 109, which frame
elements 109 are connected to the respective corner pieces 107a-d, in this
embodiment by screws, such as to define a rigid frame, a plurality of

engagement elements 111 for engaging a respective edge of the screen 101,



WO 2009/047012PCT/EP2008/008769 - 9 - Each of the engagement elements 111 further includes a
third, operating arm 135 which allows for operation of the engagement elements 111 to enable the
fitting of the screen 101, as will be described in more detail hereinbelow. In this embodiment the

operating armpi3n@engs substantially parallel to the lower, mounting syétpgg_ZggsW@g&spective frame
element 109 in a direction towards the inner edge- of the respective frame element f . In this

embodiment the engagement elements 111 are fabricated from an extrusion, here an aluminum

extrusion, with, ion.-hej ioned at the required lengths. frame unit 104 further
comprises a céﬁ&ﬁgﬁﬁglﬁﬁeﬁﬁa ‘hw i%he%gggg%%ﬁ‘g, W}e%éeérglégdﬂ%rgﬁ ({Sﬁ?ﬁ%ﬁ\fﬁ to engage
the operating &¥88 PEEh6r¥HBR ol He Whishgenseaealeniaiesenistd bppiy aivotaitecbiadan force to

the operating aBmsd 3rau@easde: comigicRias herRhsrgemrRNelsmentadddilg QuRtcope the
normal biasingcforce ogthe biasinﬂflem?ngﬁ 117 and cause the engagement elements 111 to adopt a
e

position in which the sersers 0T id 1888 N AMNER RRHASHARE aligademBrtingeénts 111,
such as to allowforvbleofittigsoraemibial anthe sicredity W hibsithjsemizodiniannt fespeinter-biasing

element L1 camiseg a0l clogaaie bilalableladdend L Aeie 8 engumals plagder, which i

threaded through the central cavities 119 of the frame elemeénts 109 adjacent the orﬁgratlng arms 135
of the engagemMERGetAERts2EiS EhdPiRvoliih B8RRI Hiceleseota 4] Astiuslvatedintgure 3, and
a fluid connecteniithjipressquick-fippyes rakbacnneetsspiiohd cagansaies do-ea¢ end of the

bladder 143 syg¢h,gs.t i ion and deflation of the bladder 143 by a separate_actuator (not
illustrated), Wi?hﬁtﬁigo%ﬁggﬁ{é%’ﬁ ﬁqegélgéog\ggfﬂfsoﬁeﬁr%ué‘l%g%d?ﬁneﬂﬂggéa%gaiﬁf% e fdidl connector
145 is mountetPineo98 MR Wite cprdreg a0 Phiberfsreandl filsfadiitriepitive aiiatinthisf

embodiment the enitrigediesivmbelemen: t4d insenfignreddo & GpEnigrayasing forge to the

operating arms in a direction substantially orth on?%I to the lower, mounting surface of the

respective fran%égé Eiten selénganzdf?9/64?g‘f§E}%T PYRRIBEIS RS0 Sifnents 111 for
engagement with each edge of the screen 101 allows for each edge of the
screen 101 to be tensioned with a predeterminable tension profile, for

exampie, to a higher tension at the respective ends.

Each of the frame eiements 109 includes a central, elongate cavity 119 in
which the respective engagement elements 111 are disposed along the length
thereof, and a pivot bead 121, in this embodiment a part-circular bead, which
extends along the length of the cavity 119 to which the respective
engagement elements 111 are pivotally hinged, as will be described in more
detail hereinbeiow. In this embodiment the engagement elements 111 of each
frame member 106a-d are juxtaposed in end-to-end relation. In an
alternative embodiment the engagement elements 111 of each frame member

106a-d could be disposed in spaced relation.

Each of the frame elements 109 further includes an elongate, screen recess
123 at a lower, mounting surface for receiving the engagement member 103
at the respective edge of the screen 101 and into which the respective
engagement elements 111 extend to engage the engagement member 103,
and a guide 125 at an inner edge over which the screen sheet 102 of the

screen 101 is tensioned.



As illustrated in Figure 5, the frame unit 104 further comprises a support station 147 which is located
adjacent the inner edge of the frame element 109 of one of the frame members 106a-d, in this
embodiment the first frame member 106a, onto which a print head PH, such as a squeegee

mechanism, ¢af fagoparked, such as to support the print medium PM whighis-bgiRgRpgrated upon by
the print head PH and thereby allow for the screen 801 to be changed without requiring any special

action in relation to the print head PH and in particular the print medium PM, typically the removal of

the print medi R &aBL e S ae PLAE SEERER Aba i 'Qr&ms%ﬁo%ﬁlsci%e% (fn (01® dy

embodiment the support station 147 includes a planar, sheet e ement 14

from the lower'§iffagg o?iH@'ﬂ%eeéf@H?é?ﬂrldgtﬁnéﬁﬁa§ét§‘ﬂﬁffb?e@@W@tﬁ@étr@wi/eaﬂwéf]ﬁlnt head
PH thereon. Inr#aisiemipesienent the sheet element 149 has a tapered leading edge 151, such as to
facilitate the movement of the print head PH thereonto. The screen loading mechanism 105 comprises
a loading member 153 which is movably coupled to the frame unit 104 between a screen-receiving
position, as illUEtEated iheFgarse@snhamentad Idadimgpmesnsebd®3 i Bpedtet fnoldbe drame unit

104 to allow tr@mre@eels@11t;9gquoaﬁ%m&mmmg&em%r&%@eg gJARAcdROsHion, as

illustrated in Fi ure 6%“2 in which the screen 101 is located at the frame unit 104 at a position which
t

allows for tens l?Prgi’g IRPGENEIFTREL, A Wt WA O AR Rl e it ‘i%ﬂ“?nrﬁﬁgeémﬁ’odlment a
plurality of actfizoectdenesiis 152aid eickzgreven uptestdbythi doadirgenembearidrharggchids to move

the loading m%@ém@e&y\%%@%égg%gg&gw grgrﬂg (ﬁgﬂ%‘i‘@oﬂfﬁms on actuation. In this

embodiment the loading member 153 comprises a plurality of support elements 155 which are
movably coupled to the frame elements 109 of respectlve ones of the frame members 106a-d, in this

embodiment fiﬂcﬁmw@b%@mp@mmmlﬁﬁ&@ mebiek arenmevahbageriied to WO
2009/047012PQ;F{I§ ﬁ%/QOSJXQ nto frame elements 1233pr %h&second Ehlrdfand fourth frame

2 recess Spet ra
members 106b C ether o?e ine a %a e sec 1on when V|ewed o?n ab ove, Which allows

for the screen ‘ﬁ@@&i‘%é?ﬁd fﬁér@nﬁé%ﬁﬂeé‘épw‘@ly Mewgﬁmﬁtembﬁmﬁﬁeﬁﬂﬁheﬁuﬁmrt elements
155a-c comprisgsgéengatedyerpenis whishnextand alang ths Innaths-efthe dsspgstiveopeas of the

frame elementIQ'B]loextends substantially orthogonally to the lower, mounting surface of the
respective frame element 109. In this embodiment the engagement arm 131
comprises a continuous bar, but in other embodiments can have any desired
form, for example, as a comb structure for engaging slots which provide the

engagement member 103 at the respective edge of the screen 101.

Each of the engagement elements 111 further includes a second, biasing arm
133 which is engaged by respective ones of the biasing elements 117, in this
embodiment by a pair of the biasing elements 117, such as to bias the
engagement element 111 to pivot in the tensioning sense, whereby the distal
end of the engagement arm 131 is biased in a direction outwardly from the
inner edge of the respective frame element 109 to tension the respective edge
of the screen 101. In this embodiment the biasing arm 133 extends
substantially parallel to the lower, mounting surface of the respective frame
element 109 in a direction towards the outer edge of the respective frame
element 109. In this embodiment the biasing elements 117 are configured to
apply a biasing force to the biasing arm 133 in a direction substantially
orthogonal to the lower mounting surface of the respective frame element
109.



The support elements 155a-c each define a support surface 159, on which the screen 101 is
supported, and a guide surface 161, which acts to guide the screen 101 to the required position for
loading the screen 101 into the frame unit 104. In this embodiment the support elements 155a, b, ¢
comprise L-skapafdaars: the inner faces of which define the support andpygyide,sifasgs 159, 161.
With this configuration, the opposing support eleméhts 155a, c, in this embodiment at the frame
elements 109 of the second and fourth frame members 106b, d, act as lateral guides as the screen
101 is slid onto the loading member 153, and the other, rear support element 155b acts as a rear
guide, which defines a stop to the extent of insertion of the screen 101. In this embodiment the
actuator elemd&@&1E4del ePeaGRIPRIY Bamentspddtifstbendnsiubessappid cleareting18Ba-c, with the
third and fourth ctwater alRments LadsatoReRgHOBYINARIKHRIRHE- e ends ehibgdirskand second

support elemepts 1 and the s cond and third support elements 155b, c, respectively. In this
embodiment t &&& e ReTRS st %45%"&53@%%%%8%@0{?\@ Bresads ?ﬁé%?ﬁ@%.e%s 107a-d,
here in symme:msa&rmiaduneahdmt tirengspective $ittesxfahesimame assaimiwrbddl Thigeonfiguration

advaniageously.pepih g ackinion o earluglonclemante LA iRparlyGipLibe e to

which the frame assembly 100 is inserted into the screen printing machine, and er ws for
manual po&ho‘iﬁ’i‘t’f@raﬁtﬁ‘@ﬁ‘éfl‘ﬁé 2HeR RIDRRLES IRFHYS gﬁ&@t@r‘%@%”&é@?ed position, and is not

constrained to a position as defined by the actuator elements 154a-d. WO
2009/047012PIgT{ﬁEQEQ_Qgé%Or%gg Y - In athls em |men as i’l%ustrat |n F| élrer4 the actuator

en m nes
elements 154a-d each comprise an actia gp projects {6m he ot er, upper Flurface of

the frame unit ﬁl’@ﬂ%@ﬁhlﬁﬁ%é%@bﬁﬁwlﬁﬁ‘emﬁéiﬂ&*%r|§*’I6@é€ﬁ?ﬁﬁ@%ﬂﬂlé¥ﬁﬁ@ glestiened 78, here a
resilient elemetfe $bGHiRS depREMRIESSION Spring, which is operative normally to bias the actuator pin
171 to an extended, rest position, as illustrated in Figure 6(a), in which the support member 153 is in
the loaded position. With this configuration, the actuator pins 171 can be moved from the extended,
rest position tolhedBpraesenit déth diuthgositiom isesllaseared irbRiginge H¢p) eint Whlchtiehastuator pins

171 are depregsea.gpd m%ge@%bme@@eeéfﬁ%&qmoy{?%eé € BRIESILFRGSYVIEhROSIog for allowing

the screen 101 to be loaded thereinto or removed therefrom: igure 4 illustrates a frame support
assembly 201 ‘?ﬁ%%mgn%@\ﬁﬁﬁrﬁe&e?&%%ﬂm%é}ﬂp& hEPRESRRRIRAIBIC SRS mbodiment
of a screen pringiegnngchime, Wierewmhppotting tinedranas assempphgd0ent kefmane support assembly

201 comprises, fjest 4ad $REQNSIAMS-SHRPRILDSMERI$. 2037 Qré%‘&@% sppodim s%'%ggate
members, which are disposed in o pose relation to receive opposite frame members 106d, b of the
frame assembﬁ?ﬁ@@)ement elemen s 111 to adopt a position in which the screen 101 is

released from engagement with the engagement elements 111, such as to
aliow for the fitting or removal of the screen 101. In this embodiment the
counter-biasing element 141 comprises a single elongate inflatable bladder
143, here a pneumatic bladder, which is threaded through the central cavities
119 of the frame elements 109 adjacent the operating arms 135 of the
engagement elements 111 and through the corner pieces 107a-d, as
illustrated in Figure 3, and a fluid connector 145, here a quick-fit pneumatic
connector, which is connected to one end of the bladder 143 such as to allow
for inflation and deflation of the bladder 143 by a separate actuator (not
illustrated), with the other end of the bladder 143 being closed. In this
embodiment the fluid connector 145 is mounted in one of the corner pieces
107a-d, here the first corner piece 107a. In this embodiment the counter-
biasing element 141 is configured to apply a counter-biasing force to the
operating arms 135 in a direction substantially orthogonal to the lower,

mounting surface of the respective frame elements 109.



.....

the form of a shelf, which defines a support surface 207 for supporting the frame members 106d, b of
the frame assembly 100. In this embodiment the frame support assembly 201 further comprises a
frame clampingmachanism 209 for clamping the frame assembly 100 topihefrasgisstHeport assembly
201. WO 2009/047012PCT/EP2008/008769 - 13 1 this embodiment the frame clamping
mechanism 209 comprises first and second clamp units 211a, b, which are associated with respective
ones of the first and second frame support members 203a, b and operative to clamp the frame
assembly 100 to the frame supEort assembly 201. In this embodiment the first and second clamp units

211a, b each &SniPrRiEaiefe it dAW BistoriNbe e 247t nYé CHRMRISIFRYAPHRES P2 39PR% A piston rod

217, which is atatiated4ywrechisdocaiadtadsiam e fravee esgertlydl Aaiethrfameisgpport
members 2033, boﬁi&“a? ]E‘}\aemﬁasﬁ"ngp%rér%%%%n?%%Q&' A %Hsé‘“.eer%rba&%%%ﬁ%b%d' {ré‘% the rame
assembly 100 could be permanently mounted in the Screen printing machine, but Suc “pefmanent
mounting doe$NEtRBIOWORR PR SUHEN Maxiinil frnshibringHehtRe fraanesgssenbiEIgDsElative to the

printing zone. d:gransahsm@ecr;atiuﬁ ?@r?@dimgﬂb&h&rﬁ@arﬁﬂrﬁlmtﬁ%%pfmwabm?awrgbgy 100
could be formed as an integr rt of the screen printing machine, and in one empodiment define part
of the chassis 1 SaBFoHNR ggfﬁgee&rfﬂgiec?gf#pgﬂﬁi&%gfﬁg&ﬁm W%fst%r?ﬁé?ﬁat?o%éa tageously
reduces the cmmemyveiﬁd)mter@lqubm{;@wreegqﬂﬁrﬂhi@mb{chamim dootitiingrthe head Rot a separate
]{rame Supporttf&fggﬂaara%awfm@ IS HECRRIAUN PrRUlOLRANFUHEHIRI%SUPRELiRE gplatively-large
rame assem rXediur'n PM from the surface of the screen 101 as would otherwise be

required.

In this embodiment the support station 147 includes a planar, sheet element
149, which extends inwardiy from the lower surface of the frame element 109
and has a sufficient width to receive the print head PH thereon. In this
embodiment the sheet element 149 has a tapered leading edge 151, such as

to facilitate the movement of the print head PH thereonto.

The screen loading mechanism 105 comprises a loading member 153 which is
movably coupled to the frame unit 104 between a screen-receiving position,
as illustrated in Figure 6(c), in which the loading member 153 is spaced from
the frame unit 104 to allow the screen 101 to be loaded into the loading
member 153, and a loaded position, as illustrated in Figure 6{d), in which the
screen 101 is located at the frame unit 104 at a position which allows for
tensioning of the screen 101, and at least one actuator element 154, in this
embodiment a plurality of actuator elements 154a-d which are coupied to the
loading member 153 such as to move the loading member 153 between the

screen-receiving and loaded positions on actuation.

In this embodiment the loading member 153 comprises a piurality of support
elements 155 which are movably coupled to the frame elements 109 of
respective ones of the frame members 106a-d, in this embodiment first,

second and third support elements 155a, b, ¢ which are movably coupled to



The frame support assembly 201 further comprises an actuator mechanism 221 for actuating the
actuator elements 154a-d of the loading mechanism 105 of the frame assembly 100. In this
embodiment the actuator mechanism 221 comprises first and second actuator units 223a, b, which are
associated Wiilsrespesctiye ones of the first and second frame support mempgrsedamasds and operative
to actuate the actuator elements 154a-d of the loadilg mechanism 105 of the frame assembly 100.
WO 2009/047012PCT/EP2008/008769 - 14 - In this embodiment the actuator units 223a, b each

comprise an agiuajarRIGRENL 42549 samiedibenyn SIATgRIS PG Besndagurer  length

corresponding to the length of the frame members 106d, n east one piston elemerit 227, in this

embodiment & pl&raNt SORIERNI9ERTeAtY BRPRErsasHER (’?d?ﬁﬁrl‘éﬁig@&‘ prefenaey anéchiston rod

237, which is agtiadedrnshaeriston@3ktadene the-astdaint eigpaesl, 22k én agtuate the actuator
elements 154a-d of the loading mechanism 105 of the frame assembly 100. Operation of the frame

assembly 100 and the frame support assembly 201 will now be described hereinbelow. The fitting of a
printing screedn gliseheoffunsatatze siipaaeigithenis beSdessdverrisereinbeitey sidthaeference to

Figures 6(a) toainFigHs S Al atates dhesnarmal reskeapianation afdhedramaassgrmbly 100.
109.

The support elements 155a-c each define a support surface 159, on which the
screen 101 is supported, and a guide surface 161, which acts to guide the
screen 101 to the required position for loading the screen 101 into the frame
unit 104, In this embodiment the support elements 155a, b, ¢ comprise L-
shaped bars, the inner faces of which define the support and guide surfaces
159, 161. With this configuration, the opposing support elements 1553, ¢, in
this embodiment at the frame elements 109 of the second and fourth frame
members 106b, d, act as lateral guides as the screen 101 is slid onto the
loading member 153, and the other, rear support element 155b acts as a rear

guide, which defines a stop to the extent of insertion of the screen 101.

In this embodiment the actuator elements 154a-d are coupled to the
respective ends of the support eiements 155a-c, with the third and fourth
actuator elements 154¢, d being commonly coupled to the ends of the first and
second support eilements 155z, b and the second and third support elements
155D, ¢, respectively.

In this embodiment the actuator elements 154a-d extend from respective
ones of the corner pieces 107a-d, here in symmetrical relation, and at the
respective sides of the frame assembly 100. This configuration
advantageously provides for actuation of the actuator eiements 154a-d
irrespective of the extent to which the frame assembly 100 is inserted into the
screen printing machine, and thereby allows for manual positioning of the
frame assembly 100 by the operator to a desired position, and is not
constrained to a position as defined by the actuator elements 154a-d.



bladder 143, to apply a counter-biasing force to the operating arms 135 of the engagement elements
111, such as to counter-bias the engagement elements 111 to overcome the normal biasing force of
the biasing elg@enisilii.and cause the engagement elements 111 to adegl@d spkapEmEsCeiving
position for receiving the screen 101, and the actual@r elements 154a-d are actuated, here by
depression of the actuator pins 171 thereof by the actuator units 223a, b of the frame support
assembly 201, such as to move the screen support member 153 to the screen-receiving position, in
this embodiment in a spaced, lowered position relative to the frame members 106a-d of the frame unit

104, as illustrat@dif mERedBT A il4trataterh inidigers(6), the 3cteete elementh 156atdd in position
on the screen shgposéMmeabesA Sa:tinktbis simbogimgRldy sHdingdhesiprean HAdnto hssupport
member 153 tg a oadepg\osiﬁon. Wotﬁ)é) /947 12PCT/EP2008/008769 - 15 - Following loading of
the screen 10L 13 e sereen EUHpdlt 5 YB5 1A% SHRROM TRRTRRES 7844'%'9F8 % umed to the
first, rest positiarrg in tésiomstetimohtiRs aderstingrtseiantustonemitssR2B3 @ b0t thepfressiersupport
assembly 201 Jgrgleasp e Rasing-ferse KR AEuaiaE PiRg 1k hereqfiyvherehy the, screen

support member 153 is moved to the loaded position, as illustrated in Figure 6(d), in which the

engagement niSHTHERS1 6855 RAEIYe 8D tHEEER AN G948 18EatedNntHIS R S HERRSSes 123 in

the frame elemeertsbE@ A 68the ire spe dtue dapssinrembersi 66--doRdHd ovdghmenintiag.atdhe screen

101 to the fra gn'it7110% H1 0 -biasing.el t is_de-actuated, in this,embadiment by
deflating the b f&der 143,a Wf%(ﬁ] @g%ulgtglk)ﬂn E%%sr%%{%ﬂ]g%éﬁg%seénﬁ)gﬁ? '&%rﬁ%n s[ﬁplr?cs)sgg’pivoted by

the biasing for8eBe e PRItIRG cAsrbistsated iR fHa4ensidhing yehisk, thechchistortatisfohthe

respective edgas efefheseieend @e as it airehiberigsrei§(@bvEaea semertela priatinggscreen 101
from the frame léniit:fi &04%55 ac Oie\l/ed %}( g)ercformin%tge revers? sgg er]_t\:e va%:)erations, but with the
additional stepDonaH(ing aprin hea I—f I this emb%odir?\eenf)g sq%ée e hecHanfdAPEs prising a
pair of opposetBiaties).on the support station 147 prior to separation of the screen 101 from the frame
unit 104, as illustrated in Figures 7(a) and (b), such as to support the print medium PM which is being

operated upor;;__bé/ the riﬂ)t head PH and thereb%{allow for the screen 101 to be changed without
requiring any SPEgial Actiof i Fefatfor] e PHRANEAFBITENG 7P palficAROIHENS B dRim PM,
typically the repnefeated thenpeidirmeetliv P& frosadhe swdatierof thetbiseemiOdirmentoofdotherwise be

required. Finally, dwilhaiHBYRESINRE, thakIReRRRenhinMEDHan Ras beap Jessgibed in its preferred

embodiments and can be modified in many different ways without departing from the scope of the
invention as defined by the appended claims.
The frame support assembly 201 comprises first and second frame support

members 203z, b, in this embodiment elongate members, which are disposed
in opposed relation to receive opposite frame members 106d, b of the frame

assembly 100.

In this embodiment the frame support members 203a, b each comprise a
support element 205, here in the form of & shelf, which defines a support
surface 207 for supporting the frame members 106d, b of the frame assembly
100.

In this embodiment the frame support assembly 201 further comprises a
frame clamping mechanism 209 for clamping the frame assembly 100 to the
frame support assembly 201.



WO 20091047012PCT/EP20081008769 - 16 - In one alternative embodiment the frame members
106a-d could each include a single, elongate engagement element 111. In other alternative
embodiments the biasing elements 117 could be provided by any kind of resilient element, whether
tensioned or g@ampessach In yet another alternative embodiment the biagingglameantsss 17 could be
provided by actuatable elements, for example, an ifffatable bladder of the kind as embodied in relation
to the counter-biasing element 141. Also, in the described embodiments the inflatable bladder 143 of

the counter-bi@.%i@aiéelsm@mi%ﬁeawmcaﬁxqgeg%h%mé& 36" &IRnRlioeRis ciud be
hydraulically operated. WO 2009/047012PCT/EP2008/008769
second clamp units 211a, b, which are associated with respective ones of the

first and second frame support members 203a, b and operative to clamp the
frame assembly 100 to the frame support assembly 201.

In this embodiment the first and second clamp units 211a, b each comprise at
least one piston element 213, here comprising a piston 215 and a piston rod
217, which is actuated by the piston 215 to clamp the frame assembiy 100 to
the frame support members 203z, b of the frame support assembly 201.

In an alternative embodiment the frame assembly 100 could be permanently
mounted in the screen printing machine, but such permanent mounting does
not allow for any “rough” manual positioning of the frame assembly 100

relative to the printing zone.

in another alternative embodiment the frame elements 109 of the frame
assembly 100 could be formed as an integral part of the screen printing
machine, and in one embodiment define part of the chassis or supporting
frame of the screen printing machine. This configuration advantageously
reduces the complexity and weight of the screen printing machine, in avoiding
the need for a separate frame support assembly 201, which is necessarily of

bulky construction to support the relatively-large frame assembly 100.

The frame support assembly 201 further comprises an actuator mechanism
221 for actuating the actuator elements 154a-d of the loading mechanism 105

of the frame assembly 100.

In this embodiment the actuator mechanism 221 comprises first and second
actuator units 223a, b, which are associated with respective ones of the first
and second frame support members 203a, b and operative to actuate the
actuator elements 154a-d of the loading mechanism 105 of the frame

assembly 100.



- 17 - CLAIMS 1. A frame assembly for supporting a printing screen, the frame assembly comprising: a
frame unit to which a printing screen is in use supported; and a screen loading mechanism for loading
a printing screen into and unloading a printing screen from the frame unit, wherein the screen loading
mechanism camprsgsa:screen loading member which is movably coupladripstaesfsame unit between
a screen-receiving position in which a printing screéi# can be loaded into or removed from the screen
loading member and a loaded position in which the printing screen is loaded into the frame unit, and at

least one actugionglerBLUHER: feuplesLia ineagreploading Mermhel A’ actalalle (0 move the

screen loading member between the screen-receiving and loaded positions. 2. The frame assembly of
claim 1, whereé£iREScrgen 10adility RIBERGIMSHtc8M FirREaipRIBSRY Y ALBSIBR SleRYERtE. 3. The
frame assemblyreftislaioaras poneiiatn tbethetuaigrrelementsaiaanrenasdrto adiew for adiag of the

frame assembly_into a screen printing. machige in more than ope position, 4. The frame assembly of
any of claims ié”(?osr!i"»,C'v'\’/zﬁ'erp(-:i-ls'%otrrﬁ)e(%reatnrﬁeerr'{?fJngltjjcdm'ariézglé5 aep L(JBr%‘i}iq'tV ootfraamghrjﬁae%]%e?f, 8’%&0 e screen
loading membe@lesirfiptided ahghergRghotsuppsit @lemiskis whichnare mistembipdsipledvtichespective

ones of the fra@gdmuéﬁ%%?-tﬁeﬁh&&r@%%&ﬁﬂl@%}% st%hrgtﬁrwfé%@iﬁgtﬂ@lssaf%%?@;in% member
C e o aRlaMAP BRI e o SRS oF L opRSe (g sl gy o receive a

assembly 100.

Operation of the frame assembly 100 and the frame support assembly 201 will

now be described hereinbelow.

The fitting of a printing screen 101 to the frame assembly 100 will now be

described hereinbelow with reference to Figures 6(a) to (e).

Figure 6(a) illustrates the normal, rest configuration of the frame assembly
100.

in a first operation, the counter-biasing element 141 is actuated, in this
embodiment by inflating the bladder 143, to apply a counter-biasing force to
the operating arms 135 of the engagement elements 111, such as to counter-
bias the engagement elements 111 to overcome the normal biasing force of
the biasing elements 117 and cause the engagement elements 111 to adopt a
screen-receiving position for receiving the screen 101, and the actuator
elements 154a-d are actuated, here by depression of the actuator pins 171
thereof by the actuator units 223a, b of the frame support assembly 201, such
as to move the screen support member 153 to the screen-receiving position,
in this embodiment in a spaced, lowered position relative to the frame

members 106a-d of the frame unit 104, as iliustrated in Figure 6(b).

As illustrated in Figure 6(c), the screen 101 is then located in position on the
screen support member 153, in this embodiment by sliding the screen 101

into the support member 153 to a {oaded position.



iz

WO 2009/047012PCT/EP2008/0118769 - 18 - 6. The frame assembly of claim 5, wherein the screen
loading member comprises three support elements which together define a U-shaped profile when
viewed from above, with first and second of the screen support elements being disposed in opposed
relation slidingky tovs@gaive a printing screen from the one, proximal ends:theseafgnskihe other, third
screen support element extending between the oth&p, rear ends thereof. 7. The frame assembly of any
of claims 4 to 6, wherein the frame members comprise elongate members and the screen support
elements comprise elongate elements which extend along a length of the respective frame members.
8. The frame assembly of claim 7 when appendant upon claim 2, wherein the actuator elements are

coupled to reshAWEARRINGRS SeretHatibpOit BIEMEStSCIReMEURRATE BSSBRRSI 88 aHifof claims 1
to 8, wherein theradtdeasii@nerastUsBos /learenteqimpiises amaovadle badypusiths eeupled to the

screen support member and extends. from the frame unit,. su S t0 be actuatable by an external
actuator to be %@drﬁ%ﬁvg n& ﬁ% 1?)%& |8na|(r:|&\fvar%f>crh Lfﬁ'ieti:’scgrg'?(%%l' |t§a8ﬁ1§‘ r%e?rrﬁt%? igqﬁ%g loaded
position and adseesHypasiticn f8'easeinhdssiaevoerlfing mEmbmtinianhinsctéérirereiing position.

10. The frame gsseibp hhef riah Sunbsretn diamat leastionsreiyatorRlanRfWihrIsomprises a
biasing eleme_}which ormally bi %js_the mi[ﬁ?\e/%ale bodé to the first position, with the movable body
CRiGH A KIngE

being moved t5 tRE ZEEORd | Ané RS IHE BRGNS e 03 PG FIRRS assembly
of claim 9 or 16f wirereimatre i3t pasitirisean exttndedtpesitiomdssaitBthenmiealiterbedy extends

from the frame,jements 109 of the respective frame members 106a-d.

Following mounting of the screen 101 to the frame unit 104, the counter-
biasing element 141 is de-actuated, in this embodiment by defiating the
bladder 143, which de-actuation causes the engagement elements 111 to be
pivoted by the biasing force of the biasing elements 117 in the tensioning
sense, such as to tension the respective edges of the screen 101, as illustrated

in Figure 6(e).

The removal of & printing screen 101 from the frame unit 104 is achieved by
performing the reverse sequence of operations, but with the additional step of
parking a print head PH, in this embodiment a squeegee mechanism
comprising a pair of opposed blades, on the support station 147 prior to
separation of the screen 101 from the frame unit 104, as illustrated in Figures
7(a} and (b), such as to support the print medium PM which is being operated
upon by the print head PH and thereby allow for the screen 101 to be changed
without requiring any special action in relation to the print head PH and in
particular the print medium PM, typically the removal of the print medium PM

from the surface of the screen 101 as would otherwise be required.

Finally, it will be understood that the present invention has been described in
its preferred embodiments and can be modified in many different ways without

departing from the scope of the invention as defined by the appended ciaims.



WO 20091047012PCT/EP2008/008769 - 19 - unit and the second position is a depressed position, in
which the movable body is depressed into the frame unit. 12. The frame assembly of any of claims 1 to
11, wherein the frame unit includes a support station adjacent an inner edge thereof onto which a print
head can be paykad pior:to separation of the printing screen from the framewiossighsas to enable
removal of the print head and associated print meditfim from the printing screen prior to separation of
the printing screen from the frame unit. 13. The frame assembly of claim 12, wherein the support

station compriges RePhptipravhich SxERRIRMA T EAmA N Bidfage AlitneJaPRRgLYe edge of the

frame unit, such as to allow for sliding movement of theflrlnt head thereonto. 14. The frame assembly
of claim 13, wRetEH$h &' BRARSFAHRABMSSY sI8Msstdithent. 15. A screen printing machine

incorporating the frame assembly of any of claims 1 to 14. 16. The screen printing machine of any of

claims 1 to 15, Qﬁ{ginaﬁ?%‘?-éﬁw& SR RRAKIEed 84 IRRRH RV GRASSIRPEE ROIHLG frame of

the screen printing ma
by any kind of resilient element, whether tensioned or compressed.

In yet another alternative embediment the biasing elements 117 could be
provided by actuatable elements, for example, an inflatabie bladder of the kind

as embodied in relation to the counter-biasing element 141,

Also, in the described embodiments the inflatable bladder 143 of the counter-
biasing element 141 is pneumatically operated, but in other embodiments
could be hydraulically operated.



17. The screen printing machine of claim 16, wherein the frame unit is provided by a chassis or
supporting frame of the screen printing machine. 18. The screen printing machine of claim 16 or 17,
wherein the frame unit is an integral part of the screen printing machine. 19. A screen printing
machine, conypsisiagns MA@ 2009/047012PCT/EP2008/008769 - 20 - a fraspe sl io,ubigh a printing
screen is in use supported; and a screen loading-m&ghanism for loading a printing screen into and
unloading a printing screen from the frame unit, wherein the screen loading mechanism comprises a
screen Ioadinq: &fg@r which is movably coupled to the frame unit between a screen-receiving
position in whfc%la-p'rmting screen can be loaded into or removed from the screen loading member and
a loaded position in which the printing screen is loaded into the frame unit, and at least one actuator

element whichyis couplegki@ thessriegnripadingoneiplepandReteatahlete mavethessaregn loading

member between the screen-receiving and loaded positions. 20. The screen printing machine of claim
19, wherein the at le58Y' Gh&'B8tuator element comprises a movable body which is coupled to the
screen support memib éraams wxtemds Hidmatheftarmnecnrinsadh asetclpmpadtftable by an external

actuator lo be moved behuganadiiskPasiiaRLNnich BBGRIEED ladig uelherian Hig loaded
position and a second position in which the screen loading member Is inthe screen-receiving position.

urdoading a printing screen from the frame unit, wherein the screen

loading mechanism comprises a screen loading member which is

movably coupled to the frame unit between a screen-receiving position

in which a printing screen can be loaded into or removed from the

screen loading member and a loaded position in which the printing

screen is joaded into the frame unit, and at least one actuator element

which is coupled to the screen loading member and actuatable to move

the screen loading member between the screen-receiving and loaded

positions.

2. The frame assembly of claim 1, wherein the screen loading mechanism

comprises a piurality of actuator elements.

3. The frame assembly of claim 2, wherein the actuator elements are
arranged to ailow for loading of the frame assembly into a screen

printing machine in more than one position.

4, The frame assembly of any of claims 1 to 3, wherein the frame unit
comprises a plurality of frame members, and the screen loading
member comprises a plurality of support elements which are movably

coupled to respective ones of the frame members.

5. The frame assembiy of claim 4, wherein the screen loading member
comprises at least two support elements which are disposed in opposed

relation slidingly to receive a printing screen.



21. The screen printing machine of claim 20, wherein the at least one actuator element further
comprises a biasing element which normally biases the movable body to the first position, with the
movable body being moved to the second position against the bias of the biasing element. 22. The
screen printinggnaghipgof claim 20 or 21, wherein the first position is anpgxtiepsRgldaggision, in which
the movable body extends from the frame unit and #& second position is a depressed position, in
which the movable body is depressed into the frame unit. 23. The screen printing machine of any of

claims 19 to 22, whegel cr ing mechapism comprises a plurality of actuator elements.
WO 20091047%12%%&% sfg%%ggg’ ) 1':%%. $hé’m§‘§r'§éﬁ E%}Fnt?r?g'per%”ac! %ré)éngf NS 5 aims 19 to
23, wherein the fram@@TiItiessnpiises i pRAligIINRamerhishbeasthad defirereed-ating member

comprises a pluralityph@dpRed relerests witeamaavrRlyeauaird dadarpestineongasf the frame
members. 25. The screen pri tin%%na%hi_ne of claim 24, whereig g%%s,creen loadin% member comprises
I

at least two support {72 tSqWH SRS Y SURRRPRT P Shes s HUEHRALS FRIERRVE printing
screen. 26. The screempprititiggsoneehifioof thaino®s, wheiaial thedcibendofadmy themtiercomprises

three support elemefs iai5dAdsiBBLAURR RAL-sianed IR DR IE e . pboye, with first

and second of the screen support elements being disposed in opposed relation slidingly to receive a
printing screen from theele, proximal ends thereof and the other, third screen support element
extending between the other, rear ends thereof.

7. The frame assembly of any of claims 4 to 6, wherein the frame
members comprise elongate members and the screen support elements
comprise elongate elements which extend along a length of the

respective frame members,

8. The frame assembly of claim 7 when appendant upon claim 2, wherein
the actuator elements are coupled to respective ends of the screen

support elements.

9. The frame assembly of any of claims 1 to 8, wherein the at least one
actuator element comprises a movabie body which is coupled to the
screen support member and extends from the frame unit, such as to be
actuatable by an extemnal actuator to be moved between a first position
in which the screen loading member is in the loaded position and a
second position in which the screen loading member is in the screen-

receiving position.

10. The frame assembiy of claim 9, wherein the at ieast one actuator
element further comprises a biasing element which normally biases the
movable body to the first position, with the movable body being moved

to the second position against the bias of the biasing element.

11.  The frame assembiy of claim 9 or 10, wherein the first position is an

extended position, in which the movabie body extends from the frame



27. The screen printing machine of any of claims 24 to 26, wherein the frame members comprise
elongate members and the screen support elements comprise elongate elements which extend along
a length of the respective frame members.28. The screen printing machine of claim 27 when
appendant upan oiein@3, wherein the actuator elements are coupled topegpegiasngs of the screen
support elements. 29. The screen printing machinel&f any of claims 19 to 28, wherein the at least one
actuator element comprises a movable body which is coupled to the screen support member and

extends from the fragja.ugiqsuch agdonbe aeiuaiabie Ry @é‘b%gégab@gmg;pr o beevgd between a

first position in which the screen loading member is in the loaded position
2009/047012PCT/EPRGEISREAS Qﬁprﬁ?ﬁfﬁ e SR B8R which the screen loading member is

in the screen-receiving position. 30. The screen printing machine of claim 29, wherein the at least one

actuator elem(i tfurtH]er ﬁ%ﬁ%”ﬁsse %ii%sgj)@n%%%}z?tg %1 gc? Qgrﬂalmpégg%stwee frn gble pody to the

first position, with the movable bod . _ e second position agalnst ias of the biasing
element. 31. The scﬁééh‘@ﬁﬁwﬁrﬁyﬁP&t‘:’hiﬁ@"éﬁ%laﬁﬁ’Wé@%%e?é%ﬁetﬁéqr@fﬁéﬁﬁdﬁfﬁ@%ﬁ extended

position, in which the;mevakie bashedenas: framrthe feamatsit anghtherertand-pasiionns a
depressed positon, { which the mevable, Dadyis depigssed DSBS UM head anc
associated print medium from the printing screen prior to separation of

the printing screen from the frame unit.

13.  The frame assembly of claim 12, wherein the support station comprises
a platform which extends inwardly from a lower surface of the
respective edge of the frame unit, such as to allow for sliding movement

of the print head thereonto.

i4. The frame assembly of claim 13, wherein the platform comprises a

sheet element.

15. A screer printing machine incorporating the frame assembiy of any of

¢claims 1 to 14,

16.  The screen printing machine of any of claims 1 to 15, wherein the frame
unit is provided at least in part by a chassis or supporting frame of the

screen printing machine.
17. The screen printing machine of claim 16, wherein the frame unit is
provided by a chassis or supporting frame of the screen printing

machine.

18. The screen printing machine of claim 16 or 17, wherein the frame unit is

an integral part of the screen printing machine.

19. A screen printing machine, comprising:



32. The screen printing machine of any of claims 19 to 31, further comprising: a support station
adjacent an inner edge thereof onto which a print head can be parked prior to separation of the
printing screen from the frame unit, such as to enable removal of the print head and associated print
medium fromvtlpex@rinting2screen prior to separation of the printing screepdopr i dtgme unit. 33. The
screen printing machine of claim 32, wherein the su$ort station comprises a platform which extends
inwardly from a lower surface of the respective edge of the frame unit, such as to allow for sliding

movement of the prigt hgad thereanitidsts M SRIEER NG Machineelfighd3, wherein the

platform comprises a sheet element. 35. The screen printing machine of any of claims 19 to 34,

wherein the frame ufit 5T5RViIRRE R0 TERPBTHYPL (PadE8 & QiBPBKineFrEsRe Bt ereen
printing machine. Wah2809i047 PRl AcRRO081008HeOfratde unit, wherein the screen

loading mechanism comprises a screen loading member which is
movably coupled to the frame unit between a screen-receiving position
in which a printing screen can be loaded into or removed from the
screen loading member and a loaded position in which the printing
screen is ioaded into the frame unit, and at least one actuator element
which is coupied to the screen loading member and actuatable to move
the screen loading member between the screen-receiving and loaded

positions.

20. The screen printing machine of claim 19, wherein tﬁe at least one
actuator element comprises a movabie body which is coupled to the
screen support member and extends from the frame unit, such as to be
actuatable by an external actuator to be moved between a first position
in which the screen loading member is in the loaded position and a
second position in which the screen loading member is in the screen-

receiving position.

21.  The screen printing machine of claim 20, wherein the at least one
actuator element further comprises a biasing element which normally
biases the movabie body to the first position, with the movabie body
being moved to the second position against the bias of the biasing

element,

22, The screen printing machine of claim 20 or 21, wherein the first position
is an extended position, in which the movable bedy extends from the
frame unit and the second position is a depressed position, in which the

movable body is depressed into the frame unit.

23. The screen printing machine of any of claims 19 to 22, wheresin the

screen loading mechanism comprises a plurality of actuator elements.



36. The screen printing machine of claim 35, wherein the frame unit is provided by a chassis or
supporting frame of the screen printing machine. 37. The screen printing machine of claim 35 or 36,
wherein the frame unit is an integral part of the screen printing machine, 38. A frame support
mechanism fevgtppaitisgg a frame assembly which includes a de-mountablgmrintingsseseen, the frame
support mechanism comprising: a frame support méber to which a frame assembly is in use
supported, wherein the frame assembly comprises a screen loading member which is movable
between a screen-receiving position in which a printing screen can be loaded into or removed from the
screen loading member and a loaded position in which the printing screen is loaded in an operative

position in the 4fame B¥sEMBRN MMPEUR G AR THELAUAD SbBWMIVARH s TdupBERINHEScreen
loading member andragtuatahie compeiedhe stieeaitjoadifgmembanbetyesndhe scieprreceiving
and loaded positionsP% % an actyafor Bnecgggissm Wiﬁi%latis 0 esrabI% 0 és}c}%&ela thehaéi,l]egst one
actuator element of the frame assemtﬁyr%) Move the scregnqoaéfﬁ"l% member of the frame’%ssembly
between the screen-reeenalyranesgdeaeritivanes. AHédrirTesappobaisechanism of claim 38,
wherein the frame assembly comprises a plurality of actuator elements which are disposed at opposite

edges thereof, the frame support member comprises first and second frame support elements which
are disposed i té;)ppoeﬁﬂ:‘d ?‘éﬁ%%%no{bngﬁ'ﬁpg}??gé%e&ﬁ/ ‘%Hbé%f fﬂ%‘%ﬁ'ﬁ‘ogﬂ% @Efpg? P Fame
assembly, and the actgatbenecharniss dokgrisesfisspand séooerdtacilatoramitisphichiane operative

to actuate the actuatg gg&e;@%@éﬁ%&m?ggv%gggg% grmgnféagaeeé.?sembly. \We
2009/047012PCT/EP2008/008769 - 24 - '

26. The screen printing machine of claim 25, wherein the screen loading
member comprises three support elements which together define a U-
shaped profile when viewed from above, with first and second of the
screen support elements being disposed in opposed relation slidingly to
receive a printing screen from the one, proximal ends thereof and the
other, third screen support element extending between the other, rear

ends ther=zof,

27. The screen printing machine of any of claims 24 to 26, wherein the
frame members comprise elongate members and the screen support
elements comprise elongate elements which extend along a length of

the respective frame members.

28. The screen printing machine of ciaim 27 when appendant upon claim
23, wherein the actuator elements are coupled to respective ends of the

screen support eiements,

29. The screen printing machine of any of claims 19 to 28, wherein the at
least one actuator element comprises a movable body which is coupled
to the screen support member and extends from the frame unit, such as
to be actuatable by an external actuator to be moved between a first

position in which the screen loading member is in the loaded position



40. The frame support mechanism of claim 39, wherein the actuator units each comprise an
engagement element for engaging the actuator elements at the respective edge of the frame
assembly, and at least one drive element which is operable to drive the engagement element to

actuate the agiyatabeleqents at the respective edge of the frame assemih @b ,EhgsfFame support
mechanism of claim 40, wherein the at least one dri& element comprises a piston element. 42. The

frame support mechanism of any of claims 38 to 41, wherein the frame assembly comprises a frame

unit to which the screen SURRAK M [ 'hs ovabl pled. 43. The frame support mechanism of
claim 42, wherein the??rame un{l)t_ co é:)r%é_s am p uﬁh'a ﬁy%ﬁgfrﬁa%eg rr§T1le0r?1 ’é‘%,”&%ﬁ‘ﬁgg é%r@eeﬁgl%ading
member comprises £PRFANFEHYBRBASSIport elements which are movably coupled to respective
ones of the frame members. 44. The frame support mechanism of claim 43, wherein the frame

members comprise elpngate members and the screen support elements comprise elongate elements
which extend gé)'ng 35&5&5%%@\%%%&(?&%%8 m%%ﬁﬁ%gl%.gﬂg‘.’ W@’ﬁa&% ?ﬁp%@?ﬁn‘?é’&wanism of
claim 44 when apperdesatap@iestsint 39 thdrereimphisecidi@sizle netamteareatodipledrtoaibgpective

ends of the screen sypRAK elRMERHAS HTRY FETRSHRRGSLISShaRS Lamy ol slaind3 to 45,

wherein the screen loading member comprises at least two screen support elements which are
disposed in opposedPeRidANRAnGy Hotraasrda praltig Ss@iest (o bias of the biasing
2009/047012PCT/EREHB8/08769

31.  The screen printing machine of claim 29 or 30, wherein the first position
is an extended position, in which the movabie body extends from the
frame unit and the second position is a depressed position, in which the

movable body is depressed into the frame unit.

32, The screen printing machine of any of claims 19 to 31, further
comprising:
a support station adjacent an inner edge thereof onto which a print
head can be parked prior to separation of the printing screen from the
frame unit, such as to enable removal of the print head and associated
print medium from the printing screen prior to separation of the printing
screen from the frame unit.

33. The screen printing machine of claim 32, wherein the support station
comprises a platform which extends inwardly from a lower surface of
the respective edge of the frame unit, such as to aliow for siiding

movement of the print head thereonto.

34, The screen printing machine of claim 33, wherein the platform

comprises a sheet element.

35. The screen printing machine of any of claims 19 to 34, wherein the
frame unit is provided at least in part by a chassis or supporting frame

of the screen printing machine.



- 25 - 47. The frame support mechanism of claim 46, wherein the screen loading member comprises
three screen support elements which together define a U-shaped profile when viewed from above, with
first and second of the screen support elements being disposed in opposed relation slidingly to receive
a printing scragnfii@m;the one, proximal ends thereof and the other, thirdsgreensuppast element
extending between the other, rear ends thereof. 482¥he frame support mechanism of any of claims 38
to 47, further comprising: a support station onto which a print head can be parked prior to unloading of
the printing screen from the frame unit, such as to enable removal of the print head and associated
print medium from the printing screen prior to unloadi

en J ng of the printing screen _from the frame unit. 49.
The frame supfort nﬁ%&ﬁf?ﬁf‘of’@ﬁii’ﬁ%@%ﬁ@%iﬁfﬂffa@ﬁb&ért LRGSR Ate8derE an inner

edge of the frame unitoSiicthaframeisupporbmechpoisimooffelain 49, whersirethe sHppad station
comprises a platform vggth extends inwardly from a lower surface of the respective edge of the frame
unit, such as to allow ror s igi'ng movement of the print head thereonto. 51. The frame support
mechanism of claim 50, wherein the platform comprises a sheet element. 52. A screen printing

machine incorgerating ie-feam e SHERE HatehaRIsBLoh AW &f shIS38itaRd frame unit is

an integral part of the screen printing machine.

38, A frame support mechanism for supporting a frame assembly which
includes a de-mountable printing screen, the frame support mechanism
comprising:

a frame support member to which a frame assembly is in use
supported, wherein the frame assembly comprises a screen ioading
member which is movable between 2 screen-receiving position in which
a printing screen can be loaded into or removed from the screen loading
member and a loaded position in which the printing screen is loaded in
an operative position in the frame assembly, and at least one actuator
element which is coupled to the screen loading member and actuatable
to move the screen loading member between the screen-receiving and
loaded positions; and

an actuator mechanism which is operable to actuate the at least one
actuator element of the frame assembiy to move the screen loading
member of the frame assembly between the screen-receiving and

ioaded positions.

39.  The frame support mechanism of claim 38, wherein the frame assembly
comprises a plurality of actuator elements which are disposed at
opposite edges thereof, the frame support member comprises first and
second frame support elements which are disposed in opposed relation
to support respective ones of the opposite edges of the frame assembly,
and the actuator mechanism comprises first and second actuator units
which are operative to actuate the actuator elements at the respective

edges of the frame assembly,



WO 2009/047012-- PCT/EP2008/008769 -26 - 53. The screen printing machine of claim 52, wherein
the frame support member is provided at least in part by a chassis or supporting frame of a screen
printing machine. 54. The screen printing machine of claim 53, wherein the frame support member is

provided by ayahagsisseg:supporting frame of the screen printing maching,55:phh& 568N printing
machine of claim 53 or 54, wherein the frame supp@4 member is an integral part of the screen printing

machine. 56. A screen printing machine, comprising: a frame support member to which a frame
assembly is in use supported, wherein the frame assembly comprises a screen loading member which

is movable between a screen-receiving position in which a printing screen can be loaded into or
removed from #fe scféenlTBEMingRIETbBICShANSDaefed3ioBiBBN Whetsichtitre arintitey soréen is loaded

in an operative positigsein thedprae assaiRbhyanehat l8asiane Retuags Gleinent Whighig.coupled to
the screen loading chmber and actuatable to move the_screen loading member between the

screen-receiving and’ | SAE pBitiond SAREHY R &R 0P nTBENHADKR FrTeh RYortarik 1835 tuate the at
least one actuator elentedtigéthéefranievasisbniblypierahte/ eahiiserden tvadigermemserrefthe frame

assembly between the eregRraceYiRgABH MadedROSIIGNS respective edge of the frame

assembly,

41. - The frame support mechanism of claim 40, wherein the at least one

drive element comprises a piston element.

42, The frame support mechanism of any of claims 38 to 41, wherein the
frame assembly comprises a frame unit to which the screen support

member is movably coupled.

43. The frame support mechanism of claim 42, wherein the frame unit
comprises a plurality of frame members, and the screen loading
member comprises a plurality of screen support elements which are

movably coupled to respective ones of the frame members.

44, The frame support mechanism of claim 43, wherein the frame members
comprise elongate members and the screen suppoit elements comprise
elongate elements which extend along a length of the respective frame

members.

45, The frame support mechanism of claim 44 when appendant upon claim
39, wherein the actuator elements are coupled to respective ends of the

screen support elements.

46. The frame support mechanism of any of claims 43 to 45, wherein the
screen loading member comprises at least two screen support elements
which are disposed in opposed relation siidingly to receive a printing

screen.



57. The screen printing machine of-claim 56, wherein the frame assembly comprises a plurality of
actuator elements which are disposed at opposite edges thereof, the frame support member
comprises first and second frame support elements which are disposed in opposed relation to support
respective ongs ebdheapposite edges of the frame assembly, and the agigatgs-gagshapism comprises
first and second actuator units WO 2009/047012PC%/EP2008/008769 - 27 - which are operative to
actuate the actuator elements at the respective edges of the frame assembly. 58. The screen printing
machine of claim 57, wherein the actuator units each comprise an engagement element for engaging
the actuator elements at the respective edge of the frame assembly, and at least one drive element
which is operaffe to GRed#BEAHBBRMeMElanEnt 6 dettntStheritiatthekarrandeading respective

edge of the frame assRrpily: SCorFbesesreanayiringeasing o cRicrl WGEInWiRgideast one
machine of any of claims 56 to 59,

drive element compr a piston element. 6 screen printin

wherein the frame as%ﬁ%lf ?n‘?ﬁﬁggg apﬁ%H’Fe E“?'?o W‘éﬁjtﬁéo r@B & p B ERhbERSs movably
coupled. 61. The screetopéintingmachireroftlapnréGelerherein thdntgaiepmsitcdmprisessadplurality of
frame members, and- Bl <aiiAfRg FReEIhET.L AMALISE e BUNHDROT ALY SR glements

which are movably coupled to respective ones of the frame members
ends thereof and the other, th:rd screen support element extending

between the other, rear ends thereof.

48. The ﬂ:ame support mechanism of any of claims 38 to 47, further
comprising:
a support station onto which a print head can be parked prior to
unioading of the printing screen from the frame unit, such as to enable
removal of the print head and associated print medium from the
printing screen prior to unioading of the printing screen from the frame
unit.

49.  The frame support mechanism of claim 48, wherein the support station
is located adjacent an inner edge of the frame unit.

50. The frame support mechanism of claim 49, wherein the support station
comprises a platform which extends inwardly from a lower surface of
the respective edge of the frame unit, such as to allow for sliding

movement of the print head thereonto.

51.  The frame support mechanism of claim 50, wherein the platform

comprises a sheet element.

52. A screen printing machine incorporating the frame support mechanism

of any of claims 38 to 51.



62. The screen printing machine of claim 61, wherein the frame members comprise elongate members
and the screen support elements comprise elongate elements which extend along a length of the
respective frame members. 63. The screen printing machine of claim 62 when appendant upon claim

57, wherein thepasiivatonglements are coupled to respective ends of the geregh sldppethelements. 64.
The screen printing machine of any of claims 61 to 88, wherein the screen loading member comprises
at least two screen support elements W0O2009/047012PCT/EP2008/008769 - 28 - which are disposed

in opposed relgion siFingltda fegeiva AHNASTPERABTNS,AIERD pIHBBaGHInS of claim 64,

wherein the screen loading member comprises three screen support elements whic ul%%t er define a
U-shaped profile whéR&MATEH RERYISBEVE. RRBLAIRSPARRYeR SRATITHY SHRRITEID F@melements being
disposed in opposedaetatien stiginglyriasareive a printing screen from the one, proximal ends thereof

and the other, third screen support element extending between the other, rear ends thereof.
54. The screen printing machine of claim 53, wherein the frame support
member is provided by a chassis or supporting frame of the screen

printing machine.

55.  The screen printing machine of claim 53 or 54, wherein the frame

support member is an integral part of the screen printing machine.

56. A screen printing machine, comprising:

a frame support member to which a frame assembly is in use
supported, wherein the frame assembly comprises a screen loading
member which is movable between a screen-receiving position in which
a printing screen can be lcaded into or removed from the screen loading
member and a loaded position in which the printing screen is loaded in
an operative position in the frame assembly, and at least one actuator
element which is coupled to the screen loading member and actuatable
to move the screen loading member between the screen-receiving and
loaded positions; and

an actuator mechanism which is operable to actuate the at least ane
actuator element of the frame assembly to move the screen loading
member of the frame assembly between the screen-receiving and

loaded positions.

57.  The screen printing machine of claim 56, wherein the frame assembly
comprises a plurality of actuator elements which are disposed at
opposite edges thereof, the frame support member comprises first and
second frame support elements which are disposed in opposed relation
to support respective ones of the opposite edges of the frame assembiy,

and the actuator mechanism comprises first and second actuator units



66. The screen printing machine of any of claims 56 to 65, further comprising: a support station onto
which a print head can be parked prior to unloading of the printing screen from the frame unit, such as
to enable removal of the print head and associated print medium from the printing screen prior to

unloading of ipg pydskipg screen from the frame unit. 67. The screen printig Maghineofclaim 66,_ _
wherein the support station is located adjacent art ird¥er-edge of the frame unit. 68. The screen printing

machine of claim 67, wherein the support station comprises a platform which extends inwardly from a

lower surface of the cij (?éjegr tl-% frame, unit, such as to allow for sliding movement of the
print head thereonto.(’%%gﬁﬂ%lgeesc ee%t%;ﬁn ?né%rnmjfctlg%éeo? égﬁmoég%vwgpeln Sﬁghp‘%:(%ﬁ% lEﬂﬁmrises a
sheet element. 70. TREISSreEFBI MG REEEIHYYOf any of claims 56 to 69, wherein the frame support
member is provided at least in part by a chassis or supporting frame of a screen printing machine.

WO 2009’047%.2PCF%E%%?Q?JOS%Q% %ﬁga&hine of ciaim 57, wherein the actuator units

each comprise an engagement element for engaging the actuator
elements at the respective edge of the frame assembly, and at least
one drive element which is operable to drive the engagement eiement
to actuate the actuator elements at the respective edge of the frame

assembly.

59. The screen printing machine of claim 58, wherein the at least one drive

element comprises a piston element.

60. The screen printing machine of any of claims 56 to 59, wherein the
frame assembly comprises a frame unit to which the screen support

member is movably coupled.

61. The screen printing machine of claim 60, wherein the frame unit
comprises a plurality of frame members, and the screen loading
member comprises a plurality of screen support elements which are

movably coupled to respective anes of the frame members.

62. The screen printing machine of claim 61, wherein the frame members
comprise elongate members and the screen support elements comprise
elongate elements which extend along a length of the respective frame

members,

63. The screen printing machine of claim 62 when appendant upon claim
57, wherein the actuator elements are coupled to respective ends of the

screen support elements.

64. The screen printing machine of any of claims 61 to 63, wherein the

screen loading member comprises at least two screen support etements



71. The screen printing machine of claim '70, wherein the frame support member is provided by a
chassis or supporting frame of the screen printing machine. 72. The screen printing machine of claim
70 or 71, wherein the frame support member is an integral part of the screen printing machine. 73. A

frame assemily fg6HppRAIting a printing screen, the frame assembly corppyisigqfkagae unit to which
a printing screen is in use supported, wherein the fré#ne unit includes a support station adjacent an
inner edge thereof onto which a print head can be parked prior to separation of the printing screen

from the frame unit, %B_)aggé) Al Aggdfq remoy. | of the print.head and assaciated print medium from
the printing screen prior to separation of the w?t%%oéélrag%ennfr%hi?@ey frtgmrgﬁeﬁﬁ? ﬁ.#ﬁ}éi?l%me
assembly of claim 73%#%Erein the support station comprises a platform which extends inwardly from a
lower surface of the respective edge of the frame unit, such as to allow for sliding movement of the

print head the%efntoT%S. Tpe frgame assembly of clafim 74, wherein the platform comprises a sheet
element. 76. A°3creen printing MACKTS imRBFBEIA Mg TRE e MREETRDI 6 SR (F&HRE73 1o 75.
77. The screen printimgmizghineropdisisn #6ewhetetrthedrmme usitiseptovidediat leastirpart by a

chassis or supportingearae:0f ihg, seEe P RIHMINGHBACIRGed from above, with first and
second of the screen support elements being disposed in opposed
refation slidingly to receive a printing screen from the one, proximal
ends thereof and the other, third screen support element extending

between the other, rear ends thereof.

66. The screen printing machine of any of claims 56 to 65, further
comprising:
a support station onto which a print head can be parked prior to
unloading of the printing screen from the frame unit, such as to enable
remova! of the print head and associated print medium from the
printing screen prior to unloading of the printing screen from the frame

unit.

67.  The screen printing machine of claim 66, wherein the support station is

located adjacent an inner edge of the frame unit.

68. The screen printing machine of claim 67, wherein the support station
comprises a platform which extends inwardly from a lower surface of
the respective edge of the frame unit, such as to allow for sliding

movement of the print head thereonto.

69.  The screen printing machine of claim 68 wherein the platform comprises

a sheet element.

70, The screen printing machine of any of claims 56 to 69, wherein the
frame support member is provided at least in part by a chassis or

supporting frame of a screen printing machine.



W02009/047012-- PCT/EP2008/008769 30 78. The screen printing machine of claim 78, wherein the
frame unit is provided by a chassis or supporting frame of the screen printing machine. 79. The screen
printing machine of claim 77 or 78, wherein the frame unit is an integral part of the screen printing
machine. 80.vAosgrea-printing machine, comprising: a frame unit to whigh-aAniixasgseen is in use
supported; and a support station onto which a print4fead can be parked prior to separation of the
printing screen from the frame support member, such as to provide for removal of the print head and
associated print medium from the printing screen prior to separation of the printing screen from the
frame support member. 81. The screen printing machine of claim 80, wherein the support station

comprises a platforml WhitH 858e RESGRRaRAG oM o 1978 a8 YRR e f@tgesuaBersf the frame
unit, such as to allowrferrsliing mavetaent of shenpesikheadtheeeanto frame of the screen

printing machine.

72.  The screen printing machine of claim 70 or 71, wherein the frame

support member is an integral part of the screen printing machine.

73. A frame assembily for supporting a printing screen, the frame assembly
comprising:
a frame unit to which a printing screen is in use supported, wherein the
frame unit includes a support station adjacent an inner edge thereof
onto which a print head can be parked prior to separation of the printing
screen from the frame unit, such as to provide for removal of the print
head and associated print medium from the printing screen prior to

separation of the printing screen from the frame unit.

74.  The frame assemnbly of claim 73, wherein the support station comprises
a platform which extends inwardly from a lower surface of the
respective edge of the frame unit, such as to allow for sliding movement

of the print head thereonto.

75. The frame assembly of claim 74, wherein the platform comprises a

sheet element.

76. A screen printing machine incorporating the frame assembly of any of
claims 73 to 75.

77. The screen printing machine of claim 76, wherein the frame unit is
provided at least in part by a chassis or supporting frame of the screen

printing machine.



82. The screen printing machine of claim 81, wherein the platform comprises a sheet element. 83. The
screen printing machine of any of claims 80 to 82, wherein the frame unit is provided at least in part by
a chassis or supporting frame of the screen printing machine. 84. The screen printing machine of claim

83, wherein theyfayhes it is provided by a chassis or supporting frame qf@ﬁg@gg@,@&g@ntmg machine.
85. The screen printing machine of claim 83 or 84, #herein the frame unit is an integral part of the

screen printing machine, WO 2009/047012PCT/EP2008/008769 - 31 - 86. A method of mounting a
printing screery a S ez RIUNIg: G A AEPHE G e ACRERF AT g paRiEaRg, Ut o which a

printing screen is supported;
prowded by a chaSSIs or supporting frame of the screen printing

machine.

79.  The screen printing machine of claim 77 or 78, wherein the frame unit is

an integral part of the screen printing machine.

80. A screen printing machine, comprising:
a frame unit to which a printing screen is in use supported; and
a support station onto which a print head can be parked prior to
separation of the printing screen from the frame support member, such
as to provide for removal of the print head and associated print medium
from the printing screen prior to separation of the printing screen from

the frame support member.

81. The screen printing machine of claim 80, wherein the support station
comprises a platform which extends inwardly from a lower surface of
the respective edge of the frame unit, such as to allow for sliding
movement of the print head thereanto,

82. The screen printing machine of claim 81, wherein the platform

comprises a sheet element.

83. The screen printing machine of any of claims 80 to 82, wherein the
frame unit is provided at least in part by a chassis or supporting frame

of the screen printing machine.

84. The screen printing machine of claim 83, wherein the frame unit is
provided by a chassis or supporting frame of the screen printing

machine,

85. The screen printing machine of claim 83 or 84, wherein the frame unit is

an integral part of the screen printing machine,



e

providing a screen loading mechanism for loading a printing screen into and unloading a prin_ting
screen from the frame unit, wherein the screen loading mechanism comprises a screen Iqadlng
member which is movably coupled to the frame unit between a screen-receiving position in which a

printing screewggap9edeaded into or removed from the screen loading ”m%zﬁig%%&aded position
in which the printing screen is loaded into the frame3dinit; moving the screen loading member to the

screen-receiving position; loading a printing screen into the screen loading member when positioned in
the screen-receiving position; and moving the screen loading member to the loaded position in which
the printing screen is loaded into the frame unit. 87. The method of claim 86, wherein the screen
loading mechaffism AomsHied af IBRstnbing dcriEnelsaent Vihighsisesupledttogteastieen loading
member, and the stegs-girmpyjradhgsergen loading member are performed by actuating the at Ie_\ast
one actuator element. 88. The method of claim 87, wherein the screen loading mechanism comprises

a plurality of actuatoP STmertd WRITK AU SUBIEE S R TaS SR REHIRGYRE i and the steps of
moving the screen |gedivigingembercare! patfogmeechyrastu dtintpturactuatoitzienarin 8toThe method

of any of claims 86 16,58 a8eriy T il anddhe-seIaen Ipading meqALiS ae praded as a
removable frame assembly. WO 2009/047012-- PCT/EP2008/008769 o
loading mechanism comprises a screen loading member which is

movably coupled to the frame unit between a screen-receiving position
in which a printing screen can be loaded into or removed from the
screen loading member and & loaded position in which the printing
screen is loaded into the frame unit;

moving the screen loading member to the screen-receiving position;
loading a printing screen into the screen loading member when
positioned in the screen-receiving position; and

moving the screen loading member to the loaded position in which the

printing screen is loaded into the frame unit.

87. The method of claim 86, wherein the screen loading mechanism
comprises at least one actuator element which is coupled to the screen
loading member, and the steps of moving the screen loading member

are performed by actuating the at least one actuator element.

88. The method of claim 87, wherein the screen loading mechanism
comprises a plurality of actuator elements which are coupled to the
screen loading member, and the steps of moving the screen loading

member are performed by actuating the actuator elements,

89. The method of any of claims 86 to 88, wherein frame unit and the
screen loading mechanism are provided as a removable frame

assembly,



.

32 90. The method of claim 89 when appendant upon claim 88, wherein the actuator elements are
arranged to allow for loading of the frame assembly into a screen printing machine in more than one
position. 91. The method of any of claims 86 to 90, wherein the frame unit comprises a plurality of

frame membeys, Rl screen loading member comprises a plurality ofhg4RRokheiesRants which are
movably coupled to respective ones of the frame mé#bers. 92. The method of claim 91, wherein the

screen loading member comprises at least two support elements which are disposed in opposed

relation slldlng@éto reeRIVe A INIRY-BGIs sk %@%5’8 gﬁ%e% @n&%ﬁ,nv%erwﬂﬁtﬁéq Sgheen loading

member comprises three support elements which togeth a U-shaped ile when viewed

from above, with firsPaHFEcEHIMsT e §E?e@ﬁr§[]%‘$rlt‘éléﬁ@ﬁtsf Weﬂ@ﬁi@ﬁo@éd:ﬂ? ofpB¥ed relation

slidingly to receive azudakigyseiees fonethe-prRgoiadmakendsdhetaeh and thaseiher, third screen
support element extending between the other, rear ends thereof. 94. The method of any of claims 91

to 93, wherein the frame members comprise elongate members and the screen support elements
comprise elondate elEraanasonicl @xyepioctong 86lengh, of theciedpediivméramit cnemibiess. 95. The

method of claim 94 vhegppRgndantHpeR claisrB88-ywhalrin the agtHalAr flamRLtSALR-savHpled to
respective ends of the screen Br%%ﬁrrt elements. 96. The method of any of claims 86 to 95, wherein the

at least one actuatorIEHETRS RUY LHRAPROE SF&S}WFﬁC‘H"]gEcﬂEﬁIQ&"f@m‘é Quelsd §Bpport
member and extends4dspatiive frapsectibie Sushastorieactuatable by an external actuator to be
moved between a first position
92. The method of claim 91, wherein the screen loading member comprises
at least two support eiements which are disposed in opposed relation

slidingly to receive a printing screen.

93. The method of claim 92, wherein the screen loading member comprises
three support elements which together define a U-shaped profile when
viewed from above, with first and second of the screen support
elements being disposed in opposed relation siidingly to receive a
printing screen from the one, proximal ends thereof and the other, third

screen support element extending between the other, rear ends thereof.

94, The method of any of claims 91 to 93, wherein the frame members
comprise elongate members and the screen support elemeants comprise
elongate elements which extend along a iength of the respective frame

members.

95, The method of claim 94 when appendant upon claim 88, wherein the
actuator eiements are coupled to respective ends of the screen support

elements,

96. The method of any of claims 86 to 95, wherein the at least one actuator
element comprises a2 movable body which is coupled to the screen
support member and extends from the frame unit, such as to be

actuatable by an external actuator to be moved between a first position



WO 2009/047012PCT/EP2008/008769 - 33 - in which the screen loading member is in the loaded-
position and a second position in which the screen loading member is in the screen-receiving position.
97. The method of claim 96, wherein the at least one actuator element further comprises a biasing

element whictvgasmallyebiases the movable body to the first position, withtpe pnp¥aapody being
moved to the second position against the bias of thébiasing element. 98. The method of claim 96 or

97, wherein the first position is an extended position, in which the movable body extends from the

frame unit and the seaFRESoN, 5 ASBIERSECRIHER N D e YAl body. s depressed

into the frame unit. 99. The method of any of claims 86 to 98, wherein & unit includes a
support station adjac&FPaA PRRFXHGR WEREOEMMEFEsRHopdinat MEeabea OB pRk &8R0T to
separation of the printisgwateessftiom the frame unit, and further comprising the step of: parking a print
head on the support station prior to the step of moving the printing screen to the screen-receiving
position, thereby enabling removal of the print head and associated print medium from the printing
screen prior tc®deparBitorinstind printlagsc?éermraneihdiramic leai 100. Fteabethadogotaim 99,

wherein the support gfatien eomprisasARRImINAIGH eRdsdawardly fqm alowsl skiface of the

respective edge of the EI%Iameé%nit such as to allow for sliding movement of the print head thereonto.
101. The method of B Fob iiEre RPER Patitiin REnTPALEYS RRReRaERaREVed to the

second position against the bias of the biasing element.

98. The method of claim 96 or 97, wherein the first position is an extended
position, in which the movable body extends from the frame unit and
the second position is a depressed position, in which the movabie body

is depressed into the frame unit.

99. The method of any of claims 86 to 98, wherein the frame unit includes a
support station adjacent an inner edge thereof onto which a print head
can be parked prior to separation of the printing screen from the frame
unit, and further comprising the step of:
parking & print head on the support station prior to the step of moving
the printing screen to the screen-receiving position, thereby enabling
removal of the print head and associated print medium from the
printing screen prior to separation of the printing screen from the frame

unit.

100. The method of claim 99, wherein the support station comprises a
platform which extends inwardly from a lower surface of the respective
edge of the frame unit, such as to allow for sliding movement of the
print head thereonto.

101. The method of claim 100, wherein the platform comprises a sheet

alement.



WO 2009/047012PCTIEP2008/008769 - 34 - 102. A method of mounting-a printing screen in a screen
printing machine, comprising the steps of: providing a frame unit to which a printing screen is
supported; providing a support station adjacent an inner edge of the frame unit onto which a print head

can be parkegyprigidg sgparation of the printing screen from the frame UQE;IWEBQEE%)Q)&I print head
on the support station prior to removing the printing3tcreen from the frame unit, thereby enabling

removal of the print head and associated print medium from the printing screen prior to separation of

the printing scre@‘! erm t%rﬁ%ar&e unit. 103. The rplgthod of claim 102 Wher,GI{é] the support station

comprises a pljé 5rm Which exten sofﬁ%‘é‘l%lﬁ ffom 4 O\S/&é?%rﬁﬁf?igesoqﬁ?g %B CHVEEdGR%f the frame

unit, such as to allowcfongtiging e veenemtof the print head thereonto. 104. The method of claim 103,
wherein the platform GomBres #aRe.LAIRBMich a printing screen is supported;

providing a support station adjacent an inner edge of the frame unit

onto which a print head can be parked prior to separation of the printing

screen from the frame unit; and

parking a print head on the support station prior to removing the

printing screen from the frame unit, thereby enabling removal of the

print head and associated print medium from the printing screen prior

to separation of the printing screen from the frame unit.

103. The method of claim 102, wherein the support station comprises a
platform which extends inwardly from a lower surface of the respective
edge of the frame unit, such as to allow for sliding movement of the
print head thereonto.

104. The method of claim 103, wherein the platform comprises a sheet
element.



