2264460 | MPROVED STENCI L OR MASK FOR APPLYI NG SOLDER TO Cl RCUI T BOARDS AND
SUPPORT FRAME THEREFCOR The present invention relates to an i \/

stencil or mask for use in applying solder paste on’to ci rcui&kﬁggm
to a support frame therefor. It is known to produce electric circuit boards
with .solder connections for corrpone'nt’s," such as integrated circuit
chips, to apply a solder paste to the circuit board by nmeans very simlar

to screen printing. INPROYEDUGTENTIN OX iMASK OFGHK ' ABPEVERE, SOLDBRIGD
stencil or mask conp T _DOARDS 1AND | S RDt FRAME THEREFOReot Qf

SAA) 1 I AN LN L PP RORE " £
stainl ess steel or brass in which fine lines or apertures for the passage
of sol der paste have Fhen pveseunt fimvenrtiiphe rélatéshity @an | dmprowedd i ng.

Th t al h Is ' t = ' | |l
surroundi ng fesrEEa E‘ﬁ?‘;’s?a‘% Loradite RPEbLEInGY sclddh TpRets TRA Ko ¥
turn i s bonde8ifpuitsboazds @nd, ta@ FHRPRrNt (fxpme kherefplne.  Such

known arrangenent is expensive and tinme-consunming to produce - particularly
in view of the curing_tine necessary for the bonding.of the adhesive.
Additionally, the masf'frtan’d5 :}ég?wﬁr é:y"no?r? W5 af *gﬁ%c%?‘élgn ds

rect angul ar swpphrt sokderw cornreatsidnaict for of componenhs, Morsackcensl y it

has been prop OVJs | G e f r on
fwo oppost te Shgegr it lirtie | ihd USIRTY 4 P00y PROREIEE TR,
thereof ther echreuitc hasrsa LY cIgRRSgVRENNSimidarhiko copreeni printing.
opposi te sidegnobnad BRchl khowk PIArftiiaiy drfdndéféntl t8 882deRC¥eneil
coupling neans_bei ng nounted, on di I.acxb%e sjgﬁ]oort r{:ﬁgvn V\h% are
di spl aceabl e P65 t oFYIRF 1S5R% 1 AnhERLBoPRE: &F L wWEST A %@hpﬁ freans
by suitabl e hgheetl bt ptaimlleiss artexl iow mrasecimnvhicht fdneodites ors as
wi il be apparggl £Q,R8" SPEF ¥ild | pUddhdd Co?’ il padle M have TBeen
formed, for example, by etching or laser cutting. The
metal sheet is bonded to and supported by a thin
peripherally surrounding flexible perforate sheet, of
polypropylene or like, which in turn is bonded at its
edges to a rectangular rigid metal frame. Such known

arrangement is expensive and time-consuming to produce -
particularly in view of the curing time necessary for
the bonding of the adhesive. Additionally, the mesh and
mask are not removably replaceable on the rectangﬁlar
support frame without destruction of the mesh.

More recently it has been proposed to provide a
rigid rectangular support frame wherein on two opposite
sides and extending along a substantial part of the
length thereof there are mechanical coupling means for
interconnection with opposite sides of a metal printing
stencil or mask with one mechanical coupling means being
mounted on displaceable support means which are
displaceable to tension the sheet when connected between
the coupling means by suitable hydraulic pneumatic or
spring or mechanical tension devices as will be apparent
to persons skilled in the art and well known.  The
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-2- mechani cal coupling nmeans includes two nmetal strips which underlie the
normal Iy | owernost surface of the mask sheet when in the operative position
the pri.nting frame and mask and are coupled to the mask sheet al ong two
opposite edges by neans of a plurality of ppertures in each strip at
relati-vely | arge spacing and secured by screws, rivets or the |ike. Wil st
such arrangenent is suitable for relatively small circuit boards, it does
have the di sadRgfharieal ncourting « means r dnclubesr dtwof metad Stwins be

printed becausempfch hande2i9@ | €he OlndriRI0RPOSbHErRbse Hurfitd okhahe
mechani.cal coupl i ans berﬁath { he | owernost surface of ihe nask.

Kk
Addi Tional |y, t#%rr FrefheR o AR esthE v FBRTALL R RYS t i drhs
whi ch may not ghrimting Lhraglet andegmalskr i Anh@s are t boupleduito behedsmagk ch
were tol erated e LSt 0 i e S ' of
the present i nv%?%%naigﬁérg\??dé%&p%pg%eﬁgsﬁcﬁg%? #gska vﬁhctﬁﬂrgy be
readi'l y mechaniefl apertunest da @ach stk at redpSiveAdy dargs ispacind rane

such that the rgxdageédtedOBy! EBPeWBINEiYetBObrPtRieCAliXer! OWH Msd WRETDS!
surface of the mask in its operat I_VebEOSItIOI’I and, .preferabl il a mask, whi ch
al

is readily det RFANIRPHeASIHERItRLIR: SO paelatiyedy | Fupdl, Ghropit
obj ect of the peedé, i fvedbesnhavepthe disadvantage of nHots lpadmite iaf

heats. T om whitH PhEEnBRrRE b3, JRrR, et o by PeahdRel kit o

ki nking or ot hethelefprogrdtionr qfosdhel yopposdtiecnside pstripentof the
deformation In ddendREERTI €8hpioHg! hBEnY! blneBEns RO Towd Bt AErEddd 0.
the present invention there Ts__: :
_ - of the mask. Additionally, the arrangement produces a
~ very rigid mask when tensioned which may not allow for
slight irregularities in the circuit boards which -w_efe

tolerated by the first aboveme_ntiohed arrangement.

It is an object of the present invention to
provide an improved_stencil or mask which may be readily
mechanically connected with a mask or supporting and
printing ‘frame such that the mechanical coupling means
do not project below the lowermost surface of the mask
in its operative position and, preferably, a mask which
:_‘Ls readily detachably connectable to the support frame.

L - It is also an object of the present invention to
provide. a stencil or mask which has opposite sides
modified so as to be more flexible than the main body of

' the sheets from which the mask is formed so as to be
deflectable without kinking or other deformation or
possibly consequential permanent deformation in the
mechanical coupling with the support frame.

According to the present invention there is
provided a stencil or mask having opposite side



provi ded a stencil or mask having opposite si de -3- regions
adapted or nodified by being apertured or of reduced thickness so as to be
- nore flexible than the main body of the sheet fromwhich the mask is
. forned so as to enable the opposite side regions to be bent w thout
kinking or other deformation - 7 3 ~during tensioning. -Still further
according to the present .i nvention there is prOV|ded an._ i npraved stencil or

mask conpr irddibe Saaapted'i o alodifasa tMP BRANY {Lpereeseddant edet 0 be

nor e erX|bIe tha in_body of the heet mat aL 0 enabl.e .t he

opposi te edd® b%p‘?‘Fgg‘&& a/oFspI"'?;fheBﬁ aﬁ?‘ﬁbi €h 2"[3 o?herraterf@l
for conneotam bo@yteﬁsthal sgeetalfrolmywhatc&r (thmmaslomsreémm@wom ently
closely sp d a g e f qggﬁ oi g or |n1se '
any ir regulaﬁéral tt';boortngglt@;rﬁh%n #ﬁﬁgﬁgt%alé ody %‘iﬁée) g’r\éeetﬂe er ably .
the stencivithpuemskinking ises othen rdefermatien, prefer@EFyRGf net al ,
which in tweppPosing, edges * have a pIurallty of: paraIIeI 'sl.ots
extending from each edge towards the other edge by an anount sufficient to
make the edge suff|C|entIy flexible as nentioned.and sufficiently closely
spaced to avoid or: stﬁlh1£erﬁhgrdae¢ording ta the presehtdjnvénthbensheet
upon' t ensi - e i gned .
tg avoi d o%n% i %eﬂ t‘o§%.§%§ %ﬁ Eﬁﬁ?@b&g gggﬁélwo{’i. Bagi{ é?ﬁ%i‘ip rtgres '
ot her i nt erergheehchaving atyleashrtvederpronibepedoes é@gégeéftPh esheet ,

for exanpl gyofé Ngeexible! ithah PR BSAYNbE AUHAINLE iﬂh‘EQrEQQperatl ng :

i nt er engagi ng neans of _support fot t f f t |
or g9ag g-enab e thelﬁppos{EEHEESEs Qo %upp Exed%%gi g% Te a’ &ne!

of the main sheet of : material for connection to \l)'

tensioning means. by 1nterconnection means suff1c1ently
closely spaced apart along the length of said edges to
avoid or m1n1mlse any 1rregu1ar1ty or distortion in the
main body of the sheet.

, Preferably “the stenc11 ‘or mask comprises a
recta'ngul_ar_ sheet, preferably of metal, which in two
opposite - edges *have a plurality of parallel slots
extendinq“from”eaCh'edqe"towards:the-other'edge by - an
amount sufficient to make the edge sufficlently flexible

- as mentloned and sufficiently- closely spaced to avoid or
mlnimlse any dlstortion in the main body of the sheet .
upon - tensioning.’ - The slots in cpposite'.edges will N
preferably be aligned to avoid or minimise distortion. o

Instead of slots or other - apertures, ‘other
interengaging means may be provided on opposite edges of
the sheet,jfcr-example,'fingers'cr'tines shaped to be
interengageable with cooperating ihferéngaging'means of
support means of the support frame for the stencil or

'mask as will be descrlbed herelnafter.

Also accordlng to the present inventlon there is
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mask as will be described hereinafter. Also according to the present

I nvention there is -4- provided apparatus for supporting a stencil or
mask of sheet material, conprising a support frame having two spaced apart
paral | el :support rrenbers I nt er engageabl e wit Opposite edges of the stencil
or mask with at |east one of said support nmenbers being displaceable so as -

to tension said gheerided rraﬁbaeat&beqﬁorrmé@%(@hm;V\Se&t%%uilswo%ask of
o ovi ded Tor 't ne adtondRpl AL, CapifelRa" Guibheft JBERRE Falfly, ewo

provi ded for the passage: or
t ensi,gned, char acira¢edd apantheparalied t*upporlt e memjpegab| énberengageable

i nt er engagi ng MeapseRr gagytéeédgéstaf EHngﬁéngfﬂbﬁfsmﬁQﬂ QathhstS&sggu

or mask such that when I nt er engage

menbers and i n N Pf FALANEUPLEKE Mertsné’q r‘%’#ﬁj‘&lﬁ% n§°désn§9
proj ect beneath tdendivrer gaga Sslliééﬁedif hask "M SRE¥LOmdtEr i{Chetween

material of the masklnthe aormal, positi f use. The, suppoyst - rs
have two | ower nost™ ’s‘br?}ﬂ?g?”gr wiglor (ol HﬁﬁEP%ifé}F nﬂ?iﬂe%‘{%a‘i@ggge
in the tensioned pask timnwhich aperhuresamerepproyisied | £l tihe oppesage ofind
outward directi i) adPt O padte ad] 25881 smfage ﬁ&:?éra*%l%rp“r\é@ﬁs%ﬂed '

possi bly arcuate , which extends upwar dl | ane _i_.n whi ch

the normal ly | o/RgEerised hwrdhe | |€j§§t‘|“r¥%s§ TPIF&F engadghlssi o
edges of the naskistexéngdping nheansgaged prioviidede orniiptine t suppbet Smenbers

tensioned abut aQypst,SYyd stencil or mask such that when the mask is
' interengaged with the support members and in the
U - tensioned"coﬁdition, the interengaging means do not
| ' - project beneath the lowermost surface of the main body
of the sheet material of the mask in the normal position

of use.




pl anar and said adjacent surface Alternatively, the | owernost adjacent
surfaces of the support nmenbers are each curved and extend from-the plane
of the upper surface of the mask in the position of use upwardly and away
thetefromto the interengagi ng neans- 5 Preferably the opposite edges of _
the mask which are of increased flexibility or which are adapted to be of

i ncreased flexibility. by said. |nterengag|ng neans, - extend over said

adj acent surface _aln%‘é)r&f, éﬁxbla@@ska O'EQ;oa fﬁlféﬁ%srggr ﬁg%oget her'%-' :

preferably half, sa pl.anar “sur aces
with the Ru@¥EmatsgrAGhne@Rer hahdeh ma¥h tmypbenan tand f 4nm the

i nterdi gi ta&éma{weﬂohiaesn Wilie bgndichil mlﬁlaaesahhl Ndaa rghary
novenent, so _as t.o di s l.ace e | te a‘? neans i.e. the_pechanical
coupl i ng pSRRPSH® of 38A g eé*’bg% pF'Hﬁ@ 08T heAQIARERt e d mask

sheet. It tsm-ﬂmw, fpneﬂerabnyV\Amwdae appapessibly - tdie:uat@,ntwmbh o

includlng e terial ks i S|on bet ween-
t he support ers ﬁ%v%r?f?heaﬁgakawﬁ f§§§ tt? ﬁarb%wi rdly and .
'such may. g.nmmtdqwemﬁﬁrplawmumL&mem mmmme for the

possi bl e bead rupgésies e4Bee’ lof ™ makk "RAREES m%@& m;ﬁ gssure

enbodt ment WHER SRa SRR b ROASRES NG, ARHARned APRE A9RLR%E Faidag ng
‘nmeans on aplamat and sappor tadfedernt asﬁrﬂaeéosedklwﬁﬁiaiﬁlybwﬁel ng . -
i torted Le¥bmider a8yedene Bukpdball W £4S BEBOLE" iiikens 29 ont
enl argemantea&lt ecurvgd nand pkand e faiomecthen plane of the upper -
surface of the mask in the position of use: upwardly and QJ-:'
away therefrom to ‘the 1nterengaging means. Preferably EE
the opposite edges of the mask which are - of increased
flexzblllty or which are adapted to be of = J.ncreased
flexibility by .saJ.d interengaging means, extend over
said adjacent surface and preferably at least along a
_portion and along preferably half said planar surfaces.

_ The support members together with:' the
interengaging means thereof 'which may be in the form of
1nterd1g1tating ‘shaped tines, will be_ d_:.splaceable, _

- possibly by rotary moveme_nt, so. as to displace the _
interengaging mea'ns i.e. the mechanical coupling parts -. s
out of and above the lowermost plane of the tensioned ~
‘mask sl'ieet. | | ' '

It has been found that when the apparatus of the
invention 1ncludlng the stencil or ~mask of sheet
material is tens:l.oned between the support members, that
-the support ‘members will bow or . flex 1nwardly and such
may give rise to 1rregu1ar1t1es or 1naccurac:|.es.

' To compensate for the possible bending of the
support member or members caused by the pressure thereon



to the bowi ng effect in use to conpensate therefor. Alternatively the edges
of the mask sheet may have a correspondlng enl argement - or shaped

t hi ckeni ng - as conpensation nmeans.  Preferably, however, the bowi ng
conpensati on neans conprises insertion nean$ Focat abl e between at | east one
edge of - the stencil sheet and at |east one support menber and shaped and

di mensi oned such;as & € II HICE T gS

from bow ng as ocgurtg‘% %%%Zé? ﬁ%%ﬁgg?e for ié ﬁ’égr*goégevgrﬁt gogu%t#rrﬁ ze
any distortion ofmbRaizeat: téya%qpmsnmﬁpsemeweurbe prqwmledaény thathe
i nser{fon rreansr:aamrﬂtsasrﬂja Hitf m@iks SBhMa®’ T Ghé Y sappbittad menbe’

shi ns of dlfferent FEﬁ%%{an ed bet e qg%géenC|l sheet ,and each
support menber 'er H@Y 4 Arppnged: 18,80 aXGHoK:
nﬁnbersand t he Longos,shontﬂxﬁruhénxxﬁﬁshdﬁné thie anask &s8chothedistorited ;
shins bein re a re 0 te
by havi ng gpgrt uﬁé QH' %%&th' V\%‘ll%t%%giw& %&%@g"ﬁ%&g’f%ﬁfgﬁirg& ;l/\ Q't%et h
of the conb- |ike sddight) enlargement cextending, inhanhompegite

means for each Cvcesswée%w% CeFRebte {ﬁsugeﬁn&o%&?éswdm

sai d support or each support. nenber and which act on _said stencil or mask

when tensioned aPdtgrnas e&tyh ther edges, ehnbbes Mask opherl AN NBaver &ct .

-7- Alternativel borrb@mﬂ@ﬂb&iﬁarmm becatsithgerd Wweehitkenitigpolals
menbers to either reve% bovm t hereof or be extensible under pressure

when the sheet i§° ?ﬁé’is g‘(?ntg' Dfsve the bovm ng or flexing effect. Further
according to the present invention '

_ Preferably, however, the bowing compensation
- . means comprises insertion means locatable between at
least one edge of the stencil sheet and at least one
support member and shaped and dimensioned such as to or
assemble so as to fill in the space resulting from
bowing as occurs in use to compensate for such and
~prevent or minimize any distortion of the sheet as would
-~ otherwise occur. Preferably, the insertion means
comprises at least one shim or preferably a plurality of
shims of different length arranged between the stencil
sheet and each support member with the shorter shims
being _located_ adjacent each support member and the
longer shims being located more adjacent each sheet -
the shims being preferably centred on the support member
and preferably located by having apertures through which
| the interengaging means (preferably teeth of the comb- '
11ke member) extend.

Alternatlvely, the. bowing compensatlon means for
each cross pJ.ece may comprise resilient means carried by
each said support or each support member and which act

~on said stencil or mask when tehsioned a].ong the width
théreof to compensate for any bowing effect. |
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~apparatus for enabling a stencilling process to be perforned conprlses
said stencil.:and a support therefor. which are detachably interconnectable
by i nterconnecti on neans such that the stencil is flexed or bent so that
the i nterconnecti on neans do not projéct beneath the | owernost planar
surface of the stencil in its operative position. The interconnection S

pref erably achi evegyburfikepbasy 19 Slieind CRRBNSA! A4 1l C95EhcoaNc!

wher e i nterconnection - ower most
pl ane. THeetvween, é%’fﬁwe§PPBﬁrfrréEﬁi!;be%yt°beeia§é¢l€ um’sveint thewingencil __

shﬁet lgt S&teéugaasabh:ebu ték s B51é Olfides! pi“e%%ﬁﬁ@r twr{erzﬁr@aeorsnﬁat be -

achi eve means, on u ace._engagea a ich engage. .
with the d%% ?egﬁ*?ﬁfé g? ﬁgmgy é%?lBﬂgl ] gﬁlgfﬁ¥¥ﬂ§r g?ﬁ%@ sheet. (e.g.
upwar dl y projecti.ng tangs). Accordlng n-- enbodi nment the present
I nvention the sten ma

rei nforcing or Stl??%%?%ﬁ nééﬁggg%géndlng Jﬁﬂgeziond&@% reguce any sagglng
of the sheaPpaxatis dfex heenakking & istencilddag i prosesgseto The mask
sheet is. Sp&PrESmE®SEDN sﬂsagdéa&dl Idrasiciat %dmhea %ﬁbﬁ@ﬁttﬂﬁeﬁéf&-em ng

nmeans are rovi ded _opposite U es/ S|des of
Than noerniep are ‘asferhdnLy, SorePRenaecrobie By inferSRinsetionan v
conprlselmeSMQpedchrﬁH&ﬁ thglétb&bihuﬂ;uf&b*@daoﬂ derndseigthhtng t he

nor mal | y f S £C1

various fea eiz-ﬂ-{egaogr}]ecéﬁq%eﬂgrggs eléo Wbsck;' Eéngf% aﬁ%&%‘%’%} o{\?ggt he
accuracy olowemmostnplaganpeuafage eﬁdthhesteaqilann itscopevativeards. The
I nvention ﬁaéitpsndes«fﬁébfﬂtéyeshﬁéetwnw phefXPABIG athibvegf gyence to

t he acconpanyin raw n
np qg g01ng edbe regions of the stencil sheet where ‘-i

interconnection  is :effected - upwardly out of .said"
1owermost_fplane.p~The~-interconnection means-nmay be

- apertures in the 'stencil sheet interengageahleﬁ with
projections ‘of- ..a'._s_t.lppﬂort ‘frame or may be achieved by
means on . the upper surface :enq_a”qeable by means":Wh_i_ch-
engage with the upper surface or be projections of said
planar stencil sheet (e.gg.upwardly-projecting'tangs).

' According to an embodiment of the present.
invention the stencil or mask has at least ‘one side
i_which has a. reinforcing or stiffening means extending'
"therealong to reduce any sagging of the sheet ‘as would' N
‘otherwise exist in 1ts position of use. The mask sheet o
is such as described and/or 111ustrated herein and the !
stiffening means are provided 'along ‘the’ opp051te
-unsupported edges/s;des of the sheets which extend
_ between the supporting means and preferably comprise L-
shaped or flat rigid bars secured to- and extending along
 the normally upper surface of the sheet. ' '
| It w111 be apprec1ated that the various features
together or separately also cons1derably 1mprove the
accuracy of the printing operation and the resultant



in which:- Fig. 1 is a plan view of a preferred enbodi nent of a symetrical
stencil or mask of thin netal sheet material wherein the opposite identical
gdge poiti.ons each have a pIuraIity of identical slots aligned with respect
to the slots on the opposite side and of-lgngths such as to provide first

i nterengagi ng means and the required flexibility at the edge portions to
fit around curved Oté f support nenbers of the support frane;, Fig. 2
i s an exanpl e oftECHF fg??ﬁ Senbodi nent of one of two second

i nt er engagi ng neans cooperabl e with such neans of the nmask - one of each of

of Trngers ext ending  nEp8r EEvERRESR. S4TA0BR. ‘aqHe e Hirits el ¥hle.
menber; Fig. 3 ¢£ exemnbﬁathtplHﬂfarenpértq1tbevccobmpasuppqrdruppagatus

and mask connecigiyh€hreL0; Fig. 4 is a schematic enlarged section on the
line X-X of Fig. 3 illustrating the mounting of the mask sheet on the

I nt erengagi ng neans of f‘i‘& sipggrta ?irq?ferné;'{ éf]ea Qfé%ré&a hﬁgiﬂen is

a schematic inverted plan©vi ew of ive a preferre

of the inventi c®Pfamd symnetrigal | stengidr oowmagkc Afekbini m#ﬁanéheﬁtg 6
is an enl arged ﬁé@éﬁ?&iawefi@iﬁsﬁ@téﬁ{béﬁeuﬁheﬂtﬁedlf'Qﬂiéé'pﬁef:éiaﬁgber

compensar on . cagh hadie s Fpiuraifty, 4 fadReiflf’ Hlskagialithed withe:

corrpensat i on
suitabl e for useespeetf texthg slobevxoﬂgtherrpppositénsiraenand of lengths

such as to provxde first interengaging -means and the
requlred flexibility at the edge portlons to fit around
- ' curved portlons of support members of the support frame,

~ Fig. z-is ah example of a pfeferred embodiment
of one of two second interengaging means cooperable
with such means of the mask - one of each of such means
‘being mountable on opposite support members and having
plurality of fingers extending therefrom interengagable
with the slots of the sheet member; -

| Fig. 3 is a schematic plan view from above of a
support apparatus and mask connected thereto;

: _ Fig. 4 is a schematic enlérged section on the
% ' line X-X of Fig. 3 illustrating the héunting of the mask
: sheet on the interengaging means of the support members

of the support frame; '

Fig. 5 is a schematic inverted.plan viewiof an
- alternative and preferred embodiment of the:invention
and including flexing or howing”compensation_means.

Fig. 6 is an enlarged fragmentary cross-section
through a modified support member of the apparatus of
Fig. 5 and illustrating an uppermost bowing compensation _



Fig. 7A is a schematic illustration of a disposition of a foufpshim

arr angenent

stentil or mask sheet according to the invention having | ateral

means; Fig.

on one cross piece; Fig. 8 is a sectional view through a

9 is a perspective view of @ preferred enbodi nent of. an

stiffening

-apparatus according to the invention upstanding on one end and including a .
tensioned stencil or mask; Fig. 10 is a fragnentary -perspective view of one
end of the MEAR®having the end of a mask. | ocated. thereon and illustrating

t he flexing
alternative

edge region of ‘the nask and Fig. 11 is a plan view of

-support frangogir)ggza%llgce % %lagfr%s%‘?a%t i?'?r:vl’o%gcﬁ{ llpC)V\ﬂugﬂg‘gp;s.oIt ggrv_'

stenci| or rssitabler fgre uaeaaaupporftlmm a@ns pwing cbtwpepsabhdnf or

an

printing solgeimpaste on an electric circuit board which is subsequently to

be heated to formthe necessary circuits,
sheet of netal such as stainless steel or brass and conprises a main

i n Fii ch7at hes naceee:ueynaﬁﬂdlealmstﬁmn apeftuaes 4

are orne i ng_or_laser cuttln or_the like
%ﬁp?ﬁ%% o, S8 Cdpthugdishel #1

cuFF°B8ard 5.

-10- portlon

(not shown' i
(not shown).
when pl aced

The mask 1 is made of a thin

Wiema; h. opp05|te i denti cal edges- of the sheet 1 have |dent|ca
i nt er connection means and 7 are provided in : _

l Fig. 8 is a sectional v1ew through a stenc11 or
mask sheet according to the 1nvention having lateral

stiffening means,

'embodiment of an apparatus according to the invention

-

Fig. 9 is a perspective. view of a preferred

upstanding on one end and 1nc1uding a tens1oned stencil
or mask,“ h

Fig. 10 is a fragmentary perspective view of one

end of the frame hav1ng ‘the end of a mask located
thereon .and 111ustrat1ng the flex1ng edge region of the
mask, 'and

Fig. 11 is a plan view of an alternative--

compensatlon means for compensating f1ex1ng or bow1ng of

the support frame cross pieces.

Fig. 1 illlustrates. the embodiment of a solder
stencil or mask 1 for use in a support apparatus 2 (not

“shown) and for printing solder paste on an electric

circuit board which is subsequently to be heated to form

the necessary circuits.

The mask 1 is made of a thin sheet of metal,
such ‘as stainless steel or brass and comprises a main



the formof a row of closely spaced, narrow parallel slits or slots 6,7
whi ch extend over sufficient length as to nake the end edges 8,9 of the
met'al sheet nore flexible than in the main body portion 3 to enable the
edges to be bent out of the plane in whichlthe nain body 3 lies in the

t ensi oned condition. The slots 6,7 are parallel and also aligned with the

I dentical slots_ . t he 0054t £.46d /8 lg. .2 illustrates o t wo
interconne_c’:tionpégQ ggé %b %ﬁfh§§gb_ bgﬁﬁg i%%E%?%%fyanglnggcupﬁbrgﬁwgké
support menber aperfuxesyid |(nnt @&haym binl Figerlhnaraafommetubyl etghdng

I nt egeonnecti ongpr o L O3 Xt dy fyr a g Enﬁ{e '
shap%a and di neﬁsi,?r]ée‘é(\jé%ndﬁgggggdt?g gggt 01:%&'( ﬁﬁg '?rl?e s)o'?és“%/nI%:‘ﬁg.f‘ﬁ1 e

edges 8,9 of t h¥highy sojdar Pagke Rasses| 9Betm @ iRFELt (heard: §; vhen
edge 8'.,9" so aplheedbbleneathends of the slots and cause the edges of the
sheet to be bent slightly out of the plane in which the main body 3 of the
sheet 1 lies. Four apertures 14 are provided for securenent of the .
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The slots 6,7 are parallel and also aligned with
the identical slots 7,6 on the opposite edge 9/8.

_Fig. 2 illustrates one of twb interconnection

members 10 with each being identical and securable to a
~support member 11,12 as will be described later and has
a plurality of interconnection projections 13 extending
.'from-an'edge thereof which are shaped and dimensioned
and spaéed so as to fit into the slots 6,7 of the edges
8,9 of the mask sheet 1 and be displaceable towards the
K/‘ - outermost edge 8',9' so as to abut the ends of the slots
and cause the edges of the sheet to be bent slightly out
of the plane in which the main body 3 of the sheet 1
lies. Four apertures 14 are provided for securement of
the interconnection members 10 on support member 11,12.

The spacing and dimensioning of the slots 6,7 at

_ the- end of the sheet 1 (other . apertures or even
projections may be provided) are such as to achieve
flexing without permanent deformation and also such as
to enéure_an even tensioning without distortion of the



. sui tabl e known nmeans such as hydraulic ranms or. Iocklng | ever means (not
shown) to provide tension of the sheet. The first nenber 11 may be
fixed against |ateral displacenent but rotatably displaceable and.

- securable. Either nenber -11,12 nmay ,Re_rotary to .achieve displacenent
of- projections 13 such that the end edge of the netal plate is slightly
bent out of the plane in which the main portion 3 lies. Preferably,
however, onEaSBpﬁbﬁﬁtnénber forms an end cross-piece of frame-15 and IS
fixéd in position whilst the: other support nmenber also.forns an erd
cross-piece of the frame parallel to, said other end. cross-piece and is W
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the metal plate is slightly bent out-of the plane in
which the main portlon 3 lles. Preferably, however, one
 support member forms an end cross-plece of frame 15 and
is fixed ‘in - ‘position whilst the other ‘'support ‘ member
also forms an end crossépiece_of'the frame parallel to
' said ‘other end cross-piece and is pivotally mounted on
the end of the side pieces and displaceable by means of
a lever actlng through a locklng 11nkage similar to such
used in Mole grip tools (posslbly a locklng toggle type
lever llnkage) so as to dlsplace said- support member _
"and ‘lock such in. the tensloning p051tion.. _ f
The shape of the bottom of each’ support member
11;12;1s preferably ‘identical but;opp051te1y_fac;hg and \j_
has a. planar or flat portion 16 leading from a o
perpendicular'face 17 or 17"and“outwardly and smoothly
into a curved surface 18 agalnst which edge portlons 8,9
'~ are tensioned. _ o e _
' Interengaging means or comb-like members 10 as
shown in Fig. 2 are '-bolted-to s&pport=members 11,12
and second support member. The lower surfaces of each
support member 11,12 comprises a. flat planar portlon 16
leadlng from an upwardly extendlng portlon 17* with said
planar portions 16 ‘1lying in the same plane and each



The mask 1 has one edge portion 8 positioned on the first interconnection
menber 10 with the projections 13 thereof extending into the slots 6 and
the other edge portion 9 is located on the second interconnecting member 10
with the projections thereof located in theislats 7 thereof and the second
support: nmenber 12 i s displaceabl e by displacement nmeans (not shown) such as

a hydraulic or umatrc ans aqr I ng nmeans arra ged so.as to achieve
even and paral l eP areg geg%é'r‘h“ FEF& (?F'Pme nES A-CHXVE] POTdRBer
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pri ntrng operation. Sol der paste (not shown) is applied from above the top
surface of the mask between the support nenbers and flows through apertures-

4 formed therein to a ci The maskald has onst edgenportdenh 8t o pasitdoned on
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595 excepain
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i nterconnecting gBango ( bdh ke Wavedhy & iR Apah@Adel dispPacement of the
support member 12 relative to member 11 to tension the
sheet member 1 and hold such in position during the
printing operation. Solder paste (not shown) is applied
- from above the top surface of the mask between the
support members and flows through apertures 4 formed
therein to a circuit board 5 located underneath to
achieve accurate deposition on the board which is.
subsequently heat treated or the like. It will be
appreciated that if the circuit board is of such size as
to extend under the support members 11,12 no adverse
affect is produced because the  interconnection means
(13,6,7) is 1located out of the plane in which the
lowermost surface of the main body 3 of the mask sheet 1
W lies and out of the plane in which the uppermost surface
of the. circuit boards lies which is normally the same
plane. |
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Both of the support' members 11,12 may be
arranged to execute rotary movement and such rotary
movement may even effect the necessary tensioning.

It is preferred that the length of the slots 6,7
in each edge of the mask sheet 1 is such to extend from
the interconnecting means (13) downwardly to at least



hal f the width of the | owernost: planar surface 16 of the support nenbers .
It is inportant that the edges 8,9 of the sheet 1 are nmde sufficiently
flexible, for exanpl e, by slotting or other aperturing or even thinning
. S0 as to enable flexing wthout disgprdiion, and that the

i nterconnecti on means not be at widely spaced points such as would cause.a

di stortion_but should be very closely spaced to ensure an "even .

di stributi &rlfofths didth of &the HowgrmestiRkanar |rfacRigls \pEthee

t ensi oni Ng suppizt insihbers N this manner it is thus possible to avoid the
‘transm ssion of any tensioning distortions to the main body of the mask.;
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distortions to the mai_n body of the mask. . o/

It is “even- envisaged that’ the slots or 1like
'extend beyond the lowermost surface ~of ‘the . support :
‘members- such’ _will give  sufficient flexibility to the
mask to accommodate uneven circuit boards.. |

Fig. 5 illustrates an"'a]&ternative and preferred .

‘ embodiment of - the  invention which ° -com‘pri-ses_' a
rectangular support .':?frane- 19 'of hollow -_box ‘metal section
having a first support mem_ber. or cross-piece 20 which is
fixed r_elatiive_ to side frame members 21 and a second o

' support member’ or cross piece"22 which interconnects the vl
opposite ‘ends of side hmembers 21 and is rotatable
relative thereto. |

. The cross-pieces 20, 22 are of similar
construction apart from their- mounting w:.thin frame 19
and each include 1nterconnection members 10 having a
plurality of interconnection members or teeth 13. Fig.
6 is a s‘ect‘ion “in the line A-A of Fig. 5 and rotated
“through 180° (to correspon'd to the disposition of Fig.
4 which shows an alternative part 'arrangem_ent) . Each



-14- cross-piece 20, 22 is in two parts and conprises a nmain box section 23
of alum nium’and a cl anpi ng plate 24 of al um ni um whose | ower surface 25 is
a. conti nuous curve between edge points 25 and 25" and flat/planar surface
23' on bpox section 23 is tangential to poi 3 25". The steel conb-like

I nt erconnection nmenber 10 i s sandw ched between pl ate 24 and box section 23
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belg% in the centre and adj acent surfa ongest

out Most abuttedsﬂyf%tzi ande masks sheeat, 1hhaning #E%%F‘Jéeﬁhéuleé'ﬁ _
located over the teeth of member 10. The mask sheet 1

is located so that the teeth 13 extend through the slots
6, 7 thereof and rotation of cross-piece 22 by levers 29
which operate a lever linkage somewhat in the manner of
a Mole wrench or locking toggle lever arrangement (not
shown) 1located in the box section of sides 21
and operable to rotate the teeth 13 of cross-piece 22
~away from those of cross-piece 20 and thus tension the |
mask sheet 1 in the position of use. The cross-pieée 22
is temporarily located in the tensioned f:ositi_dn in use
"with the levers 29 being positioned in recesées in the
- side frames 21. The 'cross-piece may be released by .
moving levers 29 in the opposite direction to rotate
teeth 13 thereof in the opposite direction to enable
sheet 1 to be removed.

Compensation shims 28-31 of different length are
_ centrally disposed stepwise on each _cross-pieée 20, 22
with the shortest 31 being in the centre and most
adjacent s'urfade 24 and the iongest and outmost abutted
by sheet 1. The holes 32 in the shims receive the teeth
13.



13. 15 - Fig 8 I's a sectional V|em1through a mask sheet haV|ng
stiffening means provided on opposite lateral sides on the nornally upper
surfiace and may forma nodification or inprovenent of the present inyention
or an adaption to existing nask screens %gﬂ constitutes an invention in its
own right. In Fig. 8 tw rigid, L-shapéed d oppositely facing al um ni um
extrusions .35 are bonded by a double, sided adhesive strip or other means to

the opposite |ateral  Higers:- tggas seﬁtiomdm%&heﬂiroﬂglﬁoapﬁda‘ém%heet

' f
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" sides of the shﬁ@nmmmn mwgﬁxtﬁm‘&et ween -t he supporting neans . of
the stencil -support apparatus. - - .The rei nforcement .or.

strengtheni.ng nmay be incorporated .in the stencil or mask of the present
i nventi on described hdirei Righks® h&wiongridid; na:r-eslmged‘ |-and@bidppositely s

o Che Sopar a3 Tl Wimbhitn, LAei0ns 38 L6505 Aftel by o LA
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- and the descrlrpeln orl'cnen{e% e%dt eg egfe en%r asl.al girP llfs the sheet - in

operation and/or to facilitate handling or act as U
protection means. A flat strip or bar’ may even be
 provided.  Other | alternative a reinforc1nq or
'strengthening means may be prov1ded along the edge and
such as to prOVide improved efficiency and performance-
in operation. Preferably the . stiffening ‘means are
-'prov:.ded along ‘the opposite unsupported edges or sides'_ :
_of the sheet which in use extend between the supporting
'means of - the . stencil | support apparatus. " The
'reinforcement or strengthening may " be 1ncorporated in
the stencil or mask of the present invention described
herein also having the 1ncreased flexibility in its
. opposite side regions. o ' '

Figs. 9 and 10 111ustrate a preferred embodiment
of the apparatus according to the 1nvention very similar
-to that of Figs. 5 and 6 but being 1nverted and with the
mask 1. being tensioned. :' Accordingly, the same
reference numerals are applied as in Figs. 5. and 6 and
the description in respect thereof generally applies to
this embodiment also except insofar as the bowing
compensation means 1s concerned - see Fig 11,



this enbodiment also except insofar as the bow ng conpensation neans
I's concerned - see Fig. 11. - 16 - Fig. 11 is a plan view of -an
al,ternative tensioning device or bow ng conpensation means in the formof a
flat spring plate 34 which replaces shins-286 31 of Fig. 6.  Spring plate
34 is of resilient netal and is to be | ocated between box section 23 and
clanping plate 24 showmn in Fig. 6 and specifically between each conb-Ili ke

i nterconnection nmenber 10 and plate 24 with its sprlng portion 35 extendlng
beyond the edge of plateg24 to buf mask sheet ate 34

geneyal Iy rectangul ar mouk® t ngthor ¥ on? 36PH2R |n§iﬁ7ne i #Pno ???@Ftlve
apertures 37 throansiohing sewicengrscbewingt conpenbatiicbrnameanse isnather
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portion 36'. In a preferred arrangenent frqnt portion _36 is infact forned
as a plurality d1ake:2énsheyn, dn ¥ign 6i and spesiddicaily, hefyeen neach
al ong the | engt h::oxhlﬂ—]JSl&e merrdmuaﬂ:lidrs henil5ened &nd hplate) @t i whHth13

of the project | chet 1PE i BPEEon 7, SRESRATROCReVERa TRRR F358" ot "E14PE'
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bow ng or flexing of frame cross "pieces 20, 22 occurs to a greater
ext ent mountlng apertures 3 through which secur:mg screws 26
W, extend and has nine smaller apertures 38 through which

location pins 27 extend.

The spring portion 35 comprises: :‘a front,
abutting portion 36' connected to the main body 36 and .
mounting portion by a plurality of flat genei:ally U-
shaped spring arm portions 39 ‘which resiliently bend
when a load is applied to front portion 36'. In a
preferred arrangement front portion 36 is infact formed'
as a plurality of sections by very thin div1d1ng cuts '
37" being formed along the length.

, In use, when the mask is tensioned on the
N projections 13 and not abutting the main body of the
interconnection members '_'at the root of the projections
13, the front portion 36 of the spring plate 34 abuts
the strips defining the slots 6, 7 in the edge region of
mask 1 and are pressed inwards against the action of
spring arm portioﬁs 29. Since bowing or flexing of the
frame cross pieces 20, 22 occurs to a greater extent
towards the middle thereof, the spring arm portions 29
towafds the centre may push the associated parts of
abutting pbrtion 36 into greater contact with mask 1 or
to exert greater pressure therebn to compensate for the



towards the mddle thereof, the spring armportions 29 towards the
may push the associated parts of abutting portion 36 into greater contact -
~with mask 1 or to exert greater pressure thereon to conpensate for the -
17 - bowing of the cross piece and avoid or mninmze any irregularities. A

keeper 40

I s provided on each cross ﬁi%lefzo, 22 to facilitate the

centre

mounting of the mask 1 on the projections 13 and conprises a strip 41
(only showbdwimgr ofi nthed.crdgs Wpiekeexdwmddavaliandork heilrdngide oanyyhe cross -

pi ece and has P! arm 42 portion extending at right angles therefrqgm
at each e’n%%é%#épgﬁd shown in Fig. 11). =~ Aspring step portioRy
42' is provided in-each - arm42. .- The keeper 40 i-s di-spl aceably nounted on -:
each cross piece adjaggBbethdoSijde Qﬁ%ﬁj _qﬁgﬂpag extendedat 0o permt
the slotted end req¢00 o?e%asﬁ f%_?g&%@, 'oéé%e _over:%§%fé%§?%ngo'13 and
then retracd®dta ofaghlitaggsithe mounting efpdihe smask o1 @) Ehej ons 13

“to retain

effected o
“projection

| ar ger ‘| ocatross ppheeet and hads a imounting carh 042 cpohtiohecextenddingon nmeans .
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and may ‘be extended-to'permit'theﬂslotted}énd region of

mask 1 to be located over projections 13 and then -

retracted to abut mask 1 on the upper side of

_ "p_roj'ec_tions' 13 to retain the. ‘'mask 1 in position on
. projections: 13 whilst tensioning.is=gffected;or-whi1st
~the other end of mask 1 is connected to the other

projections 13 of the other cross piece.

In Figs. 9 and 10 .a central larger locating
projection 13'  is provided on  each  interconnection
means 10 and over which a_larger s1ot 6', 7' of mask 1
is locatable for achieving desired alignment.

It will be aﬁpreéiated that3ﬁapy-modifications

- of embodiments may be effected without departing from

the scope of the present invehtion.;- Fdrf example;
instead of slots or other apertures closely spaced in
two opposite edges of the sheet of the mask, a plurality

rtures.
urality-
N\

~of projections may be provided shaped;Sojasgto_inter--

engage with shapedﬂapertures on interconnection means 10

on the support members 11, 12 and the edge regions may
be formed with reduced thickness to facilitate bending
or flexing in the required region.



of projections may be prOV|ded shaped so as to inter- engage mnth shaped
apertures on interconnection means 10 on the support nmenbers 11, 12 and the
edge regions may be formed with reduced thickness to facilitate bending or
flexing in the required region. - 18 - GgAldVvs 1. A stencil or mask
havi ng-opposite side regions adapted or nodified by being apertured or of
reduced thickness so as to be nore flexible than the main body of the sheet
from which the mask is formed and so as t<EBEM&| e the opposite side regions

to be bent aleng.said regiqgeeﬂaihouf hagkingvahgobbpbsdebommﬂs(reqﬂunsu;

tensi gni ng. 2. A nci k,for,. enablin S '
appl F’éd onto ci- P&:‘ﬁﬂt a 8s %ooﬁfr{?naya %% 8Pgﬁ§§’égﬁaloqﬁa§?n i?l Cast

two opposite edghickjiens selapsectiot debonons efI¢2exbb¢etthth#emmhﬂﬂdy of
the sheet materig t”l-[% sH&dt CEPORCYh BN £ Leﬁatsﬁnaggfmaa alridl %cwe@alon

means sufficiently sely spaced apart ong, sai d edge

regions to av0|Gﬂ§b¥ﬁrﬁhﬁs@Pﬁﬁ?lFPré@@Faﬁqg}Qﬂscﬁ%tg?tpﬁﬁ ti Rlong maid

body of the sheglegifiis t &/i%HOWI. kinking Orstéthéer adefEitiatén enidyintg
sol der paste to ,be appljed onto circuit boards, conprising a sheet of
material havi ngto‘?tn ’é&é’t 9wo opposi.te edges adapt ed to be nore flexible
than the main body of the sheet material to enable the opposite edges to

be flexed out ofy, plane , Oéteﬁégl BB thaskfdr Qﬁabmgrbaneﬁ'n%astt@ to

connection to témsioning neans I Nt er.connect i on mean ficiéntl ¥
cl osel y spaced &{hrﬁpﬁﬂéﬁé tonRte eFFQFﬁ“éF- %9#%999’“?6159‘6% 3 SHeREN

any irregularityys¥erial having at least two opposite edge reglons
: adapted to be more flexible than the main body of the

b sheet material and, for connection to tensioning means,
interconnection means sufficiently closely spaced apart

. along the 1length of said edge regions to avoid or
minimise any irregularity or distortlon in the main body

of the sheet when tensioned.

3. A stencil or mask for-ehabling solder paste to
be applied onto circuit boards,_comprising_a sheet of
, material having at least two'opposite edges adapted to
be more flexible than the main body of the sheet
material.to enable the opposite edges to be flexed out
of plane of the wmain sheet of material 'and for
\_ connection to tensioning means by intgrconnedtion means
sufficiently closely spaced apart along the length of
said edges to avoid or minimise any irregularity or
distortion in the main body of the sheet. '

4. A stencil as claimed in claim 2 or 3, in which
the opposite edge regions or edges are adapted to _be
more flexible than the main body by having a plurality
of apertures therein and in the rggion where flexing is
required. ' ' -

5. A stenc11 as clalmed in claim 4, in which the
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distortion in the main body of the sheet. 4. A stencil as claimed in

claim2 or 3, in which the opposite edge regions or edges are adapted to be.
nmore flexible than the nmain body by having a plurality of apertures.therein

and in the region where flexing is requéred. 5. A stencil as clained
in claim4, in which the - 19 - sheet is a rectangular sheet having in

two opposite ed
towards t heseh-%?ﬁ

es a plurality o arallel slots extending fromeach edge |
er*%edfe ]B?/cé\#%'{ﬁﬁt sgmqﬁ:, cha¥ingo IRk &heorREELERGi ons

suf fi ci-ent ledgesxabpdnraidtieiofy parfalilalenilots: |asaind g cetohOearhi d or _

AT g oS8, o e B B Sl itEEL et ¥

t ensi oni ng. 6.

" B

encil as cla m-o, eslots in

opposi te edipke afbeyqdgadrediensi gusfimientilye fdiexidle,orand. being A
stenci | as fuffi@flently! A1BselP' sBaced edMheBiant & eRBIAIMIGLERRY are
provi ded on o_ggakte.edqgs of. the sheet and conprisge either apertures _
i nt erengage%’cé- A ECTFLOBr o8t iR oPadnsy i i 9hnetBe arthesE.t nBPPBr m of
pr oj ecti-onstensiohing.fi ngers or tines, .shaped to be.interengageable with

cooperating interengagi ng neans of support neans of a support frame for the.

stencil . 8.

A stencil as claimed in any of clainms 2 to 7,7 in which at

| east one s8de of thestededilofasmedaimedhdn acladmf sy ciimg which i thening -
means ext engl ogs k! 6pboBT & Oeageu Carany) 3346k "o Ohvbie SPCRindhiuRY! d

ot herwi se eyj st

In 1ts position

use. 9. stencil as clained in

-clain18,irF%ﬁﬁ?FF%ﬂ%'stiffening nmeans are provided along the-opposite -

7.

-interéngaging'ﬁeahs are prqvidedgon;opposite_edQeS'of

A stencil as claimedfin_claim'zuor 3,.:in which

the sheet and comprise either apertures intefengageable
. wit projectiqnsfof q~sﬁpport frame ot are in-the-form'of
‘projections, sﬁc'zh as. fingers or tines, shaped to be
interengageable'with'cOOPerating.ihterengaging:means of
support means of a support frame for the stencil.

8.

A stencil as claimed in any of claims 2 to 7, in

which at least one side of the sheet ofﬁmateria1 has a
reinforcing or stiffening means extending thereaiong to
reduce_any sagging of the sheet as would otherwise exist

in its position of use.

. 9.. ..

A StencilﬂaSaglaimed in claim 8, in whicﬁ the

- stiffening means are provided -along- the opposite
unsupported edges or ‘sides of the sheets which in use
extend between the supporting means of the stencil
support apparatus. |

10.

_A:stehcil as claimed in claim. 9,  in which the

_ stiffening-ﬁeané~each‘cbmprise an L—shaped.Qr_flat.rigid.'
- ‘bar secured to and extending along the normally upper
surface offthe~sheet..i

/
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unsupported edges or sides of the sheets which in use extend between the
supporting nmeans of the stencil support apparatus. 10. A stencil as
clainmed’in.claim9, in which the stiffening neans each conprise an L-shaped
or flat rigid. bar secured to and extendi ng along the normally upper
surface of the sheet. - 20 - 11, 'gﬁ}éius for enabling stencilling
processes to be . performed, conprising a stencil as clained in claim1, 2 or
3 .and support theref or Appadatarse fimt aehabl ing nstencidzihgbproaedsescitd hat

the stencil is fle risdt : e_ I n [ aps sdo fe
projiect beneat hfbt o%errms‘t %P%hgrgghgf 3cergt gﬁn%tqﬁeeés% e%ic'llagﬁlgﬁ f‘?‘ S df¥im
operative positileon.212r 3  Ajshreupportr theyssori mhicht anei |detachaldyof
havi ng Tup Spacad e et dd slcl?) € ERE BLEAcEL 1R Mlexed Bt
vi ng . sp - sy ers interengageable w

opposite edges gﬁer’ttﬁes%tgﬁéi%i 'ce'he nﬁggeﬂ’?ﬂnﬁi’ti%s?‘eaﬁé dggsapé} REARGE
menbers bei ng. dibepleattnbtive SDoverineste pliapars aut fateetopr theslstehciledin

mat eri al between.said s é meszrs and wherein the nain body of the mask
i n which apertur%? &peerw P T or Phe passage of sol der paste, lies in a
pl ane when tensioned, characterised by the feature that interengagable or

I nt er engagi ng S are | L O h _ t t i
My hon tpf?ﬁ#aésiﬁ@sl Pok %u?#b‘i@i o B4 0BEen1d Wk { BAsR! FE

or mask such that s inter gage wi th the suEgort menber s
and in the tensiShesF dpkRTIRh 2% elappedciBaGifAdtmiane @& FotCORRYsting

‘beneath the | ower Bugpcrt fReme hdvingmivo shea  dpwrts irata TR Préuppaft t he
mask in the nor%%mﬂ£¥§t'fﬁkégeﬁggaeable with opposite edges of the
' w ' stencil or mask with at least one of said support
members being displaceable so as to tension said sheet
or mask of sheet material between said support members
and wherein the main body of the mask in which apertures
are provided for the passage of solder paste, lies in a
Plane when tensioned, characterised by the feature that
interengagable or intereng_aging means are provided on
the support members and on the stehcil or mask such that
when the mask is interengaged with the support members
and in the tensioned condition, the interengaging means
do not project beneath the lowermost surface of the main
body of the sheet material of the mask in the normal
position of use. |

13. - Apparatus as claimed in claim 12, in which the
support members have two5lowermost'surfaces proximate
each other which are planar and in <the tensioned
position lie in the same plane and each lead in opposite
and outward directions into an adjacent surface which.
extends upwardly and away from the plane in which the
normally lowermost planar surfaces lie in use such that
the opposite edges of the mask sheet when interengaged
with the support members and tensioned abut against said
planar and said adjacent surfaces.
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13. Apparatus as clained in claim12, in which the support nenbers have .
two | owernmost surfaces proxi mate each other which are planar and-‘in the
tensi oned position lie in the sane plane and each | ead in opposite and y
outward directions into an adjacent SQ%ggce whi ch extends upwardly and away .
from the plane in which-the nornally I rnmost planar surfaces.lie in use
“such that the opposi te edges of the mask sheet when interengaged with the

support nemteer s andappasatuedagbel adgednin SEidim! ﬁmar i@ et wbacent

Sipbort - moMEt, Bempere CHACR By 1R Daflsaniht! sbledlig” ol 12,

whi ch are @xsiximatedeash othen \thhthe‘eplm ofurvedupmst exténde of the

mask in theRep ¢h@NpPandSS LRI dighdids gfefthamnia%ﬁ% |
i nter engagi ng jteans. 15. ar at us - as a| med inclaiml3 1n V\%ll ch said

adj acent = s ROEIEIOn S npey U jardly. mr AYAY afherefrom i hoarther clains
13 to 15, iintdyerigagig apgaseés e edges of the mask which -are of increased.
flexibility or which are adapted to be of increased" erX|b|I|ty by said
_interengagi ng neans, extend over said adjacent strfaces. '17. Apparatus
~as clainmedi5 clai mmratnsxhashcﬂ.alidleddges ckaimdlat incatiich osaid porti-on

or al ong h? o'_uﬂ:fex?é‘ aé@édi%a%éaurfaces 18 . Appar atus as cl ai nmed -

inclaiml r any of clalns vvherelnthe stenC|I is as clainmed .in
any of claims-2-to 10. 19. - Apparatus as'clai ned i'n-any of clains 12 to

18, in \Ahimsh. the AWﬁs 88N8EasnedOgA! BAY of Idlain 13 to 15,
in which, the opposite edges of . the mask which are of
increased flexibility or. which are" adapted to. .be of ) \JJ
increased flexibility by said. interengaging “means, '
extend over said adjacent surfaces. ' :

g 17.'_ '. 'Ap'paratus -as claimed in: c1aiﬁi 16,'. in which said
edges ‘extend at least. along a portion or along half of
each of said planar surfaces. ' '

8. = Apparatus as claimed in cla"ixln 16‘ or any of
claims-“lz to 17, _wherein the stencil 1s as claimed in
any of claims 2. to 10. . Lo '

9. Apparatus'as claimed in any of claims 12 to 18, L
in which the support 'member's together with - the A\
:mterengaging means thereof are displaceable, so as to |
‘displace :the interengaging ‘means’ (i.e: the mechanical
coupling parts) -out of and above the lowermost plane of

the tensioned stencil or  mask sheet.

20. Appara’tus- as. claimed. i'n--'claim 19, in which the -
support members: are displaceable by rotary -movement.

21. Apparatus_.as- claimed in any of claims 12 to 20,
in which the stencil is adapted to be more flexible in

A



iﬁterengaging means thereof are displaceable, so as to displace the

i nterengagi ng neans (i.e. the mechanical coupling parts) out of and above
the | owernost pl-ane of the tensioned stencil or mask sheet. 20.

Apparatus as clained in claim19, in which_the support nenbers are

di spl aceabl e by rotary novenent. 21. ~ Afparatus as claimed in any of
clainms 12 to 20, in which the stencil is adapted to be nore flexible in
111111 111 111§¢d “edge rlegmn|¥| h St’he pro@isioht oredge ﬂﬁiﬂ'ﬂ&9)YOEhe

provi sion of a plur y 0 aII and the interen I ng an

Phe ‘sappor ¢ menberaiiey’; Ruekd orp %b ¢ iBEsrengaging, means, ok " Eh
claifed in cl ai support nambetschaennntérﬂdgitatungwbhabeﬂotnnapensate for
the possible bending of the support nenber or menbers caused by the

pressure thereon in the operative position, conpensation neans are provided .
either by (a) tR&-inter ADpagRYScdss olaimed cdnt  Sdaimuphdr toFe@nE BEing

di sposed, prefe&iﬁhﬁsblzbﬁbﬂglar&ﬁnﬂﬁﬁchnténc%hﬁeﬁéaﬁﬁrf%r %ﬁetb%ESWEﬂ%

t ensi oned, the pask, or steqﬁq i S not rte g& %ﬂ
supporting mean®eRgingy of Jfhe suppeLt g@ ?reﬂrerﬂﬁ“%qﬁ %?lu%?)‘bo t

d:j recti ?n L 0 thpibeﬁu&e ehbeebn dnuthe! opetatdveapestiitdonl, o compensal iome
edges of the magk_she | CQrl: 0 e r I

t hi ckeni ng as B gﬁsg% ¥ﬁ§§g§d 8i E@%? Eﬁlgggl%h%nggggan@%P§%?2§%%¥ﬁken
at | east one edga ofat heleashm IOMeesuapqr'at mepheroncbeintor digpased.,and
shaped and _di ”Eg%ea%ﬁb&w% belifigobr2ahgddl 38 8n°ares ok cirle,l Bd Ratpace

resulting frombow ng as”ocCurs | use t ensat e, for such and
when tensioned, the mask or s encil is not d1storted in
'v : any way; or (b) the supporting means having a slight

enlargement extending in an opposite direction to the
bowing effect in use to compensate therefor; or (c) the
edges of the mask sheet having a corresponding
enlargement or shaped thickening as compensation means;
or (d) insertion means locatable between at least one
edge of the stencil sheet and at least one support
member and shaped and dimensioned such as to or
assemblable so as to fill in the space resulting from
bowing as occurs in use to compensate ‘for such and
prevent or minimize any distortion of the sheet as would
otherwise occur; or (e) bracing members being located
between the support members to either prevent bowing

V_ _ thereof or be 'extensible under pressure when the sheet
is tensioned to remove the bowing or flexing effect.

23. - Apparatus as claimed in claim 22, in which the
 insertion means of (d) comprises at least one shim or
preferably a plurality ‘of shims of different length
arranged between the stencil sheet and each support
‘member with the shorter shims being located adjacent
each support member and the longer shims being located
more adjacent each sheet.

A



prevent or mnimze any distortion of the sheet as would otherw se occur;
or (e) bracing nenbers being | ocated between the support nenbers to either
prevent bowi ng thereof or be extensible under pressure when the sheet is -
tensioned to renove the bowi ng or flexing effect. 23. Appar at us. as _
clainmed in claim22, in which the i nSefPi n means of (d) conprises at |east
- one ‘shim or preferably a plurality of shims of different |ength arranged

‘between thezg{enci | appashtasd £ACELELIRDT inTRTAGM \mt h ihewhlent eshi ns .
bei ng Iocateﬂéadjacent each.s shi_ns “bein

d h
| ocat ed nor B*4BFac’hE e%?'é%%%?fert tngsz erzggnt]t:_e 3?1% FUP E’Pﬁtmad |ru

claim 23, |memberh the.shins are-arrangeable to be centred on-the support
menmber.. 25. °  Apparatus as clained in claim22 or 23, in which the at

| east one shimis |ocated by having apertures through which the
i nt er engagi A§- meansApparagus2@s claimedaim ¢daim @Rapre@3in in shdchl or any

of clains éﬁe taﬁ: féast! rbrmsﬁmcqrmemaatea Ve AWEving © aped'tudes t 0
conpensat e é shgle b Bgﬁpf the su ort or %%r menbers and each
_conprise reSh¥P ﬁ ifh ggFr eﬁ?“@&@ﬁ g Eﬁ%ﬁ ‘each -support
menber and whi ch-act on sald stencil . mask: mhen tensioned al ong the w dth

‘thereof to ggnpens?0§ sal %%%SPP' fﬂéé““in oizim élfﬁﬁf qﬁa; a3 clalned.

in claim267 Tn whi Heans “conpri Ses - 1 ng pl ate

havi ng a nochaimg paRtite 31p|uﬁa||vyish sppmngnaﬂméﬂmkt@H@MFg chrefrom
and connect gioi/9qea " #8N! ESmpeﬂthé "@éi‘ %&Qéiﬁ‘ﬂe PHdridihg  of the

"support: or support members and each comprise resilient _
‘means -carried by each said support or each support \L) |
: member and - which act on . ‘gsaid stencil or mask when '
' tensioned along.the width thereof to compensate_for any o
~ bowing effect. - ' |

27.  Apparatus as claimed in claim 26, in ‘which said
resilient-meanSHcomprises'aﬁflat"springﬁplate having a
mounting portion, .a ‘plurality of spring arms. extendiné

' therefrom and connected to or running -into. a mask
abutting portion.

28. Apparatus as claimed in ciaim 27, in which said

' abutting portion is d1vided into a plurality of discrete
. parts. Lo e o — NG
29. Apparatus as claimed in claim 11 or any of

claims 12 to 28, in which each support or cross piece of

the support  frame, or. 'the ‘side of the frame,. has a
'displaceable keeper bar thereon which once the mask is

located on the support means is. displaceable to hold the
- mask in position until tensioning is_commenced.--

30. A stencil or mask¢”substantia11y-yas, nerein
described with reference to the accompanying drawings.
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28. Apparatus as clainmed in claim27, in which said abutting portion is
divided into a plurality of discrete parts. 29. Apparatus as clained in
cl,aim 1T or any of clains 12 to 28, in which each support or cross piece of

t he support frame , or the side of the frame, has a displaceabl e keeper '
bar thereon which once the mask is |ocated2dn- he support neans is

di spl aceable to hold the mask in position until tensioning is commenced.
30. A stencil or mask substantially as herein described with

R/IEf erence to t h%lQCCOWP@IEﬁdﬁﬁiéV!dig%upb&%]ﬁﬁ kljsl:bhc]ihlkhlﬂ‘stagnfiallj—l I
5 * - supportin stenci|_substantia
as h‘e\?sel n descrraﬁe(}“?ﬁ?*f‘ QASEEFISEH Mﬁ &'5 n{ Y

Appar at us f or drastdpg.ti ng a stencil i n conmbi nati on mnth a stenC|
or mask substantially as herein described with reference to the

acconpanylng drawi ngs. 111111 111111111111111111 .
32. Apparatus - for supporting a stencil in

combination with a stencil or mask substantially as
‘herein described with reference to the .accompanying

" drawings.
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