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The stencil is usually made of thin stainless steel or other

suitable metal foil.

Because of the demands for extreme accuracy in solder
printing of circuit boards, the stencil 1is precisely
positioned within a frame under tension and the frame is
mounted in position on parts of the printing machine.

In one current_practice a pre-tensioned mesh is first
bonded to a rigid framework, the perimeter of the stencil foil
is bonded to the mesh and then the mesh is removed from the
printing area. Thus the tension presgnt'in the mesh is
transmitted to thé stencil foil. This system is complicated,
time-consuming and therefore costly. Furthermore the stencil ‘ C
foil and the frame become a semi-permanent assenbly which
demands substantial storage space, each stencil réquiring a
separate frame.

In an attempt to overcome that problem an arrangement has
been devised and is described in PCT patent specification WO
92/08616 whereby edgemost portions of the stencil foil are
formed with slots which are ljocated over studs on the frame.
The frame is then placed in tension pneumatically to rigidify
the foil to some degree. However it is found that this
arrangement is expensive to manufacture, requires connection
to a source of pneumatic power and furthermore, because the
pneumatic device can only act on the lateral ends of the frame
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An object of the invention is to overcome or mitigate one
or more of the shortcomings of previous systems and devices,
and/or to provide improvements_generally.

According to the invention there is provided a device for
mounting a stencil element or foil as claimed in the
accompanying claims.

. In an embodiment the tensioning means acts directly on

the foil. The tensioning means may have a progressive action,

.and/or an action produéed by angular movement of a mechanical

member. Preferably, the tensioning means is in the form of

( cam means. The tensioning means may be disposed so as to act

on the foil lengthwise in a region extending transverse to the

direction in which the foil is tensioned. The foil may lie

" in one plane in its untensioned state, and in another plane
jn its tensioned state. _

Opposite ends of the foil may be clamped for tensioning

_ purposes. In the region of the ends, the foil may be weakened

~ to provide strain relief in order to improve the uniformity

of tensioning of the foil. Preferably, such weakening is

< effected by the provision of one oOr more arrays of

perforations in the foil.

In an embodiment the tensioning means for the foil

comprises a tensioning member located inwardly of the mounting
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.By arranging for the tensioning member to extend across
a ?ajor part of the width dimension of the mounting for the
foil the uniformity of applied tension is consistent across
the entire working width of the stencil. By providing, in
addition, a mounting in which the foil is secured to re;ist
the tension applied during use, by means of a clamping plate
which exerts a generally uniform clamping action likewise
acros?.a major portion of the width of the foil, the entire
m?untlng and tensioning arrangement is rendered uniform
widthwise of the foil.

The above and other features of the invention will become
clear from the following description which is given by way of
exampl? with reference to the accompanying drawings in which:

Figure 1 is a perspective view of the stencil foil
assembled with respect to the frame in its tensioned state
parts being removed for clarity; ’

Figure 2 is a Ccross-section through an assembled frame
and stencil member in its untensioned'condition;

. Figure 3 is a cross-section similar to Figure 2 but in
1ts tensioned condition;

| Figure 4 is a detail Plan view of part of the assembly;

and ’
Figure 5 is an end view of an alternative embodiment.
As seen in the drawings the invention comprises a frame

2 having front and rear frame members 4 and 6 respectively and
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nounting and tensioning arrangenent is rendered uni formw dthw se of the
foil. The above and other features of the invention will become clear:from
the follow ng description which is given by way of exanple with treference
to the acconpanying drawi ngs in which: Figure 1 is a perspective view of
the stencil foil assenbled with respect to the frane in its tensioned
state, parts being renoved for clarityy Figure 2 is a cross-section t hr ough
an™assenbl ed frame and stencil nmember in its untensioned condition; Figure
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rapid release and replacement of the bars.

- Elongate bars 17 having cam shaped profile sections,
extend. the length of the base member 12 and are pivotally
mounted by pins 20 which are rotatable about the axis X in
holes formed in the side members 8, 10. Handles 22 are fixed
to and project from the end portions of the cam shaped bars
and recesses 24 are formed in the ends of the base members 12
to accommodate those handles when they are in operative
tensioning position.

The stencil foil F is formed with holes 26 towards its
front and rear edges and the centre distances of these holes
are coincident with the centre distances of the locating pins
14 in the base members 12. Further holes 28 are formed in the
foil to coincide with the clamping screws 19.

To mount the stencil foil F on the frame 2 the clamping
screws 19 are first unscrewed by one or two turns after which
the clamping bars 16 are moved to the left as seen in Figure
4 and then lifted off their respective base members 12, the
heads of the screws 19 passing through the large diameter of
the key-hole slots.

At this time the cams 17 are in their generally
horizontal position as seen clearly in Figure 2.

The stencil foil F is then positioned on the frame by
locating the holes 26 over the pins 14 on both the forward and
rearward base members 12 after which the clamping bars are

replaced in position and the screws 19 tightened. The foil



extend the Iength of the base nenber 12 and are pivotally nounted by. pins
20 which are rotatable about the axis X in holes forned in the side. nenbers
8, 10. Handles 22 are fixed to and project fromthe end portlons of the cam
shaped bars and recesses 24 are formed in the ends of the base nmenbers 12
to accommodat e those handl es when they are in operative tensioning
position. The stencil foil Fis formed with holes 26 towards its front and

Al s
r ear edges and the centre di stances t hese Eolgs are ﬁgincidgntFmﬁtﬂ thé{f
centre. e n | t ase ne rs .. Further
hol es 2 o?%pé&%%%?%#lg?g g%lolg’ligl égd r% A%t %Eag'faﬁ i A8%8rews 19. To

mount t he st%‘hc‘?li'd¢1€)|'q° Place e £oid dn hensienpthe bandlesl92asrefir st
unscr ewsskiya Wwrivartdly tﬂa I&ﬁeai-t Sﬁbyﬂhﬁlﬁlﬁﬁ@ycﬁafﬁhBgtgfr%oé:? e fof, moved to

t he Ieft as seen i.n, F| and t hen | err rve base
menber stASE € % rﬁ?"ém Yo aboud; kher axesgRLt ﬁbellﬁraevqtarret er
of the p(nys mﬂetcslme; pdkltinm ghoxen t fve Eﬁ@@réh ar erhilstéﬂfécgm.’[

|1
2. . The _stenci % Is then
28;: tzf)g%leds%%%%é% ??ﬁ ch,t%lr lrli'yle % eV?GJ“Bﬁe?rf‘%n #‘n@ A% on bot h
t he forW%WGé&mlﬁhsﬁneh%%tsclleﬂ dro \Menshdrh&hel fioplngndars are
repl acegehde @ﬁc_!;id ane tdea SEécﬁ.‘(Eﬁréc? &é@f@@n@g eﬂ_%'ﬁ'ré Olle ]{aé% %t hus

cl anped, bet ween ront and rear ‘franes e the
f oi |er gl?“e?w‘é’r% T‘Eﬁdla@?rfé‘r&se phSKed fdmnﬂaﬁal yof otme.prsm@ant ially
hori zommcmlbmam'd theselpyrinve&dng the cam bars 17 about the axes of

their pivol Bios&lhy 90638 1R Lhho0L ARy ok Brl LEedos NESs EASEILVE! Y
that only the foils themselves need to be stored, rather than v
the complete assembly of foils and frames generally, thus
saving storage space and reducing the risk of damage in moving
the assemblies to and from their storage facility.

Although the specific embodiment illustrated and
described refers to a cam shaped bar extending across each of
the end frame members 4 and 6, other systems may be used to
tension the foil by raising it from a first plane to a second
plane. For example, as seen in Figure 5 there is shown a bar
26A located with respect to the end frame member 4 on cams 28
which are rockable about the axes of pins 30 by means of
handles 222, the bar 26A being guided by headed pins 34 fast
in the members 4 and 6 and slideable within slots 36 in the
bar 26A.

In a further arrangement (not shown) a toggle linkage
system is utilized for raising and lowering the bar 26A.

Thus, in the alternative embodiment of Figure 5 the foil
is raised from a lower plane to a higher plane in order to
place it in a degree of tension. The foil may, however, be
moved from one plane where it is untensioned, to a lower plane ‘
in order to place it under tension.

As seen clearly in Figure 4 a portion of the stencil ™
adjacent its ends is formed with rows of small diameter holes
40. This has the effect of relieving the strain imposed on
the main area of the foil. It is found that by providing



raises the central part of the foil above its original plane,. stretching it
wthinits elasti¢ limt to tension the foil and hence rigidify it to a
requi red degree to ensure accuracy of location of the apertures above the
area of the printed circuit board to be printed. The ready |ocation and
clanmping of the stencil foil neans that only the foils thensel ves need to
be stored, rather than the conplete assenbly of foils and franes generally,
t hys; saving storage space and reducing the risk of damage in nmoving the
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pins 30 éf"s@jrfbf&éehéf'dfﬁé ﬁa'éalthe bar 26A bei ng gw ded by headed pins 34
fast in the nenbers 4 and 6 and slideable within slots 36 in the bar 26A.

In a further arrangenent (not shown) a toggle |inkage systemis utilized
for raising and |l owering the bar 26A. Thus, in the alternative enbodi nent
of Figure 5 the foil is raised from.a | ower plane to a higher plane in
order to place it in a degree of tension. The foil nmay, however, be noved
fromone plane where it is untensioned, to a |ower plane in order to place
it under tension. As seen clearly in Figure 4 a portion of the stenci

adj acent its ends is fornmed with rows of small dianeter holes 40. This has
the effect of relieving the strain inposed on the main area of the foil.

It Y& found that by providing



6 these strain relief holes, the tendency of strain |ines appearing on the

foil.-is elimnated. Alternatively, simlar strain relief may bezefLected by
red&cing the cross-sectional area of the foil in the V|C|n|'Fy,1egA éevice
etching away part of the surface of the netal. 7 CLAIMS : -

[ [ [ ion, the device
ing a stencil element or foil (F) under tension, : : _
Lgapp?gP;g 9 a) a mounting (2) for The foil to resist said tension in use;_

' [ i si i oni nber (17) L)

' ng nmeans for the foil conprising a tensioning ne : 1

gg)sitteinqsﬁ'f’gﬁ’llstg"engage said foil directly, and extending acr_os§ a nmj ori gart _
of at |east one dinension of said nounting (2) for said foil; c) sa

. : i i said foil (F) to ‘
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ﬁggﬁsﬁééﬁﬁﬁing a tensioning position of said tensioning nenber (%Zg; f)
R iy B g ST e -
g;?gg%%zng%&.dﬁﬁ-gf Positjoned to engage said foil directly, and

extending across a major part of at least one dimension of
said mounting (2) for said foil;
c) said tensioning member (17), in use, being capable .
of moving said foil (F) to control fhe_tension therein; "\J
characterised by
da) said tensioning means for said foil (F) further
comprising actuating lever means (22) connected to saiq
tensioning member (17);
e) said actuating lever means (22) being angularly
movable by manual operation to an end position (24) of saig
lever means defining a tensioning position of said tensioning
member (17);
£) whereby movement of said lever means (22) to said
end position (24) produces a defined degree of tensioning
movement of said tensioning member across said major part of
said one dimension of the foil to displace the foil outwardly

with respect to the axis of angular movement by engagement \“‘_
with the underside of the foil.

2 A device according to claim 1 characterised by said
tensioning member (17) being in the form of an elongate bar
of cam-shaped cross-sectional profile and mounted for angular

movement with said 1lever means (22) directly connected
thereto.

3 A device according to claim 2 Characterised by said

lever means (22) being located at obposité ends of said
elongate bar. '
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sai d one dinension of the foil to displace the foil outwardly with respect
to the axis of ,angul ar novenent by engagenent w th the underside of the
foil. 2 A device according to claim1 characterised by said tensioning
menber (17) being in the formof an el ongate bar of cam shaped
cross-sectional profile and nmounted for angul ar novenent with said | ever
means (22) directly connected thereto. 3 A device according to claim?2
chatacteri sed by said | ever neans (22) 8veing | ocated at opposite ends of

sai d el ongate bar. 8 4 A device according to glaim.l rd by
sai d | ever neahs befifyiesnaccrrding &9 &qﬁéﬁ%i%ﬁs}@%tr‘ﬁ)rg#%?% %%?‘gugh
cam (26, 180kr 2he@REOBEL figeRGANREtRd td mwmmm.m@znemyé ¥2)
according to any one of, the cedi clad agteer, ¥nSBbAiAguUNt i ng
(2) bei ngthﬁmc‘ﬂ% Fars dr? rgéfaﬁ ulrl’%rp#sraieﬁrr% %ﬁgésglkg étazlﬁgi oni ng rreg?s
conpri si ngedbealr of tensioning nenbers (17) and their associated actuating
| ever neans (22) disposed in generally parallel alignnment at opposite sides
of said frame. 6 A device substantially as described herﬁLn m%ig’ms
reference to tBe hodewiceaerpriing e any Pper PL) The Preceti? 1ot C

L M Scharz-;tcteris_ed by said mounting (2) being in the form of a
rectangular frame and said tensioning means comprising a pair
of tensioning members (17) and their associated actuating

lever means (22) disposed in generally parallel alignment at

U opposite sides of said frame.

6 A device substantially as described herein with

reference to the accompanying drawings.
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