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@ Metal printing screen for flat screen printing.

6 The invention relates to a metal printing screen for flat
screen printing, a method and former for manufacturing the
printing screen.

The printing screen overcomes the problem of poor
registration associated with existing printing screens and
the problem of adequately tensioning metal printing
screens onto a forme frame.

Essentially the printing screen (2) comprise a printing
portion (9) and an outer peripheral mounting portion pro-
vided by upstanding side mounting members (11) adapted
to engage a forme frame (1). The printing portion (9) and the
side mounting members (11) are simultaneously formed by
electroiytic deposition of nickel onto a former (15), on which
is provided a negative (18) of the printing screen (2). The
printing portion (9) and the mounting members (11) are
formed on a forming face (16) and on corresponding side
faces (17), respectively, of the former.
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The present invention.relates to a metal printing screen for flat
screen printing of the type comprising of flat printing portion
and an outér peripheral mounting portion integral with and

extending over at least portion of the periphery of the printing

portion, the mounting portion being adapted for releasable

engagement with a forme frame. Additionally, the invention relates

to a method and a former for manufacturing the metal printing
screen as well as a printing screen forme incorporating the

metal printing screen.

There are a number of known types of metal printing screens for
flat screen printing. For example, in one type the screen
comprises a metal mesh of, for example, stainless steel, and a
mask of photosensitive material is applied to the metal mesh.
The mask is removed from unwanted portions of the mesh to form
the printing pattern by exposing those portions of the mask

to Tlight. In other-words, by exposing the mask using a negative
of the nrinting pattern. This typé of screen is substantially
similar to conventional silk screens, with the exception that
instead of-a screen of textile fibres a metal mesh screen is

used.
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Another type of metal printing screen is described in British
Patent Specification No. 1393056. In this type, the printing
screen comprises a metal mesh, preferably of stainless steel

and a metal mask is formed on the mesh by, for example,
electrolytically depositing a metal foil onto the mesh. The

printing pattern is then etched in the foil leaving portions

of the mesh exposed.

A further type of metal printing screen is described in U.S.
Patent Specification 2421607. In this type, the screen
comprises a metal mesh, again preferably qf stainless steel,
and a mask formed by a sheet of metal material, preferably of ’
copper, is soldered to the mesh. The printing pattern is then
etched from the metal mask and soldered leaving portions of the

mesh exposed.

U.S. Patent Specification No. 4084506 describes a still further
type of metal printing screen. In this printing screen the metal
mesh is formed on a metal plate which subsequently forms the
mask. The metal plate is preferably of copper material and the
mesh is formed by e]éctro]ytica]ly depositing, for example, ﬁické1
on the copper plate. The printing pattern is then etched from

the copper plate.

However, each of thése types of printing screen require a metal

mesh, and in each case, the outer edges of the mesh or screen
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are bent upwardly to form side members to engage a forme

frame. In general, the side members are bent upwardly after
the printing pattern has been formed. Unfortunately, without
relatively complex and expensive apparatus, it is virtually
impossible to ensure that the sides are bent accurately.
Accordingly, the printing pattern is not accurately positioned
relative to the side members and consequently. registration
problems occur during subsequent printing. Even if the side
members are formed before the printing pattern is formed, the
problem of accurately positioning the printing pattern relative

to the side members is still encountered.

Furthermore, because of the difficulty of accurately forming
the side members, in general, it is not possible to
adequately tension the screen onto the forme frame. This,

needless to say, leads to poor quaTity of subsequent printing.

.Additionally, in known printing screens, because mesh material

is uséd and the mesh extends across the openings in the printing
pattern, the clarity and definition of the subsequent print
suffers. In fact, in the case of many known printing screens

it is common to finq saw-toothing around the edges of prints
subsequently printed. Such saw-toothing is caused by the

wires or strands of the mesh. indeed, if a small detail in

the printing pattern coincides with a wire or strand of the

mesh, such a detail will not be printed.
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There is, therefore, a need for a metal printing screen
which will overcome these problems and a printing forme
incorporating the screen, as well as a method and former for

manufacturing the printing screen.

An object of the invention is to provide a metal printing

screen for flat screen printing which will overcome these problems.
It is also an object of the invention to provide a method and
former for manufacturing the metal printing screen. Additionally,
it is an object of the invention to provide a printing screen

forme incorporating the metal printing screen. ;

These objects are achieved in accordance with the present invention
in as much as the printing portion and the mounting portion of
the printing screen are formed by electrolytic deposition onto

a former. -

The advantages achieved by the invention are that the printing
portion and in turn the printing pattern is accurately
positioned relative to the mounting portion of the printing
screen. Additionally, where it is desired to form a number of
printing screens from the same former, the printing screens will
be similar to each other and the printing screens can readily
be interchanged without'registration problems during subsequent
printing. Furthermore, because the entire screen is formed

by electrolytic deposition, a metal mesh 1s not required and
therefore, each ofthe openings which forme the printing pattern
may be positioned in any desired location, thus ensuring that

small details in the printing pattern will be printed, where
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heretofore small details in a printing pattern could be
obliterated by a wire, strand or fibre forming the mesh of

the printing screen.

In one embodiment of the invention the mounting portion comprises
an upstanding mounting member adjacent at least two opposing

sides of the printing portion.

The advantage of this embodiment of the invention is that the

printing screen can readily and easily be mounted on a forme

frame.

Preferably, the upstanding mounting member extends around the

periphery of the printing portion.

The advantage of this embodiment of the invention is that the

screen can be adequately tensioned in all directions.

Advantageous1y,.the printing portion and the mountiﬁg portion

are simultaneously formed on the former.

The advantage of this embodiment of the invention is that the
mounting portion may be used for registering the printing
pattern, and furthermore it enables the printing screen to

be evenly tensioned in all directions leading to improved

quality of printing.
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The object of the invention is also achieved in accordance

with the present invention in as much as the method for
manufacturing the metal printing screen comprisés the steps of
forming a negative of the printing portion anq the mounting
portion on a former, and forming the printing'portiqn and the

mounting portion by electrolytic deposition onto the former.

The advantage of this is that provided the negative on the
former is accurateiy formed, therprinting screen will
similarly be accurately formed, thus leading to imporved
quality of printing. Additionally, the printing portion of ;
the printing screen and in turn the printing pattern are

accurately positioned relative to the mounting portidn.

Preferably, the mounting portion is simultaneously formed with
the printing portion, the printing portion and the mounting
portion being electrolytically deposited on a corresponding
forming face and corresponding side faces, respectively, of

the former.

The advantage of this embodiment of the invention is that

provided that the side faces of the former are accurately machined

relative to the forming face, the mounting portion may be used for

registering the -printing screen.

In one embodiment of the invention the negative of the printing

screen is engraved onto the former.
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The advantage of this embodiment of the invention is that it
provides a durable former suitable for manufacturing relatively

large quantities of similar printing screens.

The above objects are also achieved in that the invention
provides a former for carrying out the method for manufacturing
the metal printing screen,.the former having a negative of the
printing screen engraved thereon. For example, the negative
may be engraved by mechanical engraving or it could be etched

by acid or electrolytic means.

The advantage of this embodiment of the invention is that the
former is durable and a relatively large number of similar

printing screens can be produced from the same former.



10

15

20

25

"0 0029348

Further, the invention privides a printing screen forme

comprising .the printing screen mounted on a forme frame.

The invention will be more clearly understood form the

following description of some prefered embodiments thereof

given by way of example only with reference to the

accompanying drawings, in which:

Fig. 1

Fig. 2
Fig. 3

Fig. 4

Fig. 5
Fig. 6
Fig. 7
Fig. 8
Fig. 9

Fig. 10

is a perspective view of a printing screen forme
incorporating a printing screen according to the
invenfion; ,
is an exploded view of the printing screen forme of
Fig. 1;

is a detailed view of portion of the printing screen

of Fig. 1;

- 1s a perspective view of a former according to the

invention for manufacturing the printing screen of
Fig. 15
is a ‘detailed view showing portion of the former of

Fig. 4;

is a view similar to Fig. 4 of a former according to an

outer embodiment of -the invention;

is a view similar to Fig. 5 of the former of Fig. 6:

is a perspective view of portion of apparatus for
screen printing incorporating a printing screen forme
according to another embodiment of the invention;

is a perspective view of a printing screen.forme frame
according to a furtherrembodiment of the invention, and

is a detail of portion of the forme frame of Fig. 9.



10

15

20

0029348

Referring to the drawings and initally to Figs. 1 to 3, there

is provided a printing screen forme according to the invention,
indicated generally by the reference numeral 1 for flat screen
printing. The printing screen forme comprises a printing screen
2 also accroding to the invention releasably mounted to a forme

frame 3.

The forme frame 3 is madg up of four timber sections 4 adjust-
able outwardly so that the prinfing screen 2 may be tensioned
onto the frame 3. Locking screws 6 are provided to lock the
frame 3 in position when the screen 2 is suitably tensioned.
Fixing holes 7 are provided in the frame 3 to engage pegs 8

for sécuring the screen 2 to the frame 3.

The printing screen 2 comprises a printing portion 9 in which

is formed a printing pattern 10, and a mounting portion, pro-
vided by upstanding side mounting members 11 around the peribhery
of the printing portion 9. The printing portion 9 and the

side members 11 are of nickel material and are formed
simultaneously by electrolytic deposition of nickel onto a

former as will be described in detail below. The side members

11 embrace the forme frame 3, and fixing holes 12 in the side

members 11 are provided to engage the pegs 8.

In this embodiment of the invention it can be seen that the

printing pattern on the screen 2 comprises a large square
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formed by boundary lines 20 and having a shaded portion 21

at opposing corners of the large square. A small rectangle
shaded portion 22Ai§ provided in the centre of the large
square. A detail of portion of the printing pattern is shown
in Fig. 3 and it can be seen that the Tines 20 are each

formed by a pluraiity of openings 24, while the shaded portions
1 are also fpnned by a plurality of openings 25 forming a

grid pattern to accomodate the passage of printing ink.

~ Figs. 4 and 5 show a former 15 on which the printing screen 2

is formed by electrolytic deposition. The former 15 is of ;
brass material and comprises a forming face 16 on which the
printing portion 9 of the screen 2 is formed and side faces 17
on which the side members 11 are formed. A negative 18 of

the printing pattern 10 of the screen 2 is engraved into the
forming face 16. The negative 18 iﬁc]udes a plurality of
openings 26 and 27 corresponding to the openings 24 and 25 on
the printing screen 2 engraved into the forming face 16 of

the former 15, see Fig. 5. Accordingly, when the screen is .
being formed on the former 15 the openings 26 and 27 form the.
openings 24 and és in the screen 2. Similarly, holes 28
engraved into the side faces 17 form the fixing holes 12

in the printing'screen 2.
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To manufacture the printing screen 2, the former 15 is
immersed in a nickel plating solution (not shown) and

acts as a cathode. Electric current passed through nickel
anodes (aiso not shown) in the solution and the former 15
causes nickel to be deposited onto the forming face 16

and side faces 17 of the former 15, thus forming the
printing screen 2. Nickel is not deposited over the
openings 26 and 27 and the holes 28, thereby forming the
openfngs 24 and 25 and the holes 12 in the printing

screen 2.

The printing screen 2 is then seperated from the former and
mounted on the forme frame 3 by the pegs 8. The frame 3 is
extended outwardly by means of the expandable joints 5 to
tension the printing portion 9 over the frame 3. When the
desired tension is obtained the locking screws 6 are tightened

and the printing forme 1 is used in conventional manner.
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It has been found that because the side members 11 and the
printing portion 9 are formed simultaneously on the former 15,
the printing pattern 10 is always accurately positioned
relative to the side members 11. This is mainly because the
side faces 17 of the former can be accurately machined and

in turn the side members are accurately formed.

Furthermore, it has been found that because the side members 11 are
accurately formed more even tensioning of the screen 2 on
the forme frame 3 can be achieved than could be heretofore

achieved. : >

It has also been found that the quality of prints obtained from
the printfng screen 2 are of considerably higher quality than
those heretofore obtained from known printing screens. The
reason for this'is that in the present printing screen a

metal mesh is not required, because the grid pattern formed

in the printing pattern is actually formed by the electrolytic
process. Accrodingly, it Qi]] be appreciated that each of the
openings forming the_grid pattern can be positioned in any
desired 1ocation by merely providing a hole or opening in

the forming face 16 of the former 15. Thus, where a small
detail is to be printed an opening or hole corresponding to
the detail can be provided on the forming face 16 of the

former 15.
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Figs. 6 and 7 show a former 15 according to another
embodiment of the invention. This former 15 is essentially
simiTaf to the former 15 described with reference to Figs. 4

and 5, and 1ike parts are identified by the same reference

"numerals. In this embodiment of the invention, instead of

being engraved on the former 15, the negative 18 is formed
by a deposit of electro-resist material on the forming

face 16 and the side faces 17 of the former 16. The deposits
of electro-resist material correspond to openings in the
printing screen and prevent nickel being formed on the
former at thosé positions. For example, a plurality of
circular deposits 45 of electro-resist material correspond
to the opening 24 which form the lines 20 in the printing
screen 2. Similarly, circular deposits 46 of electro-resist
material correspond to the openings 25 in the printing
screen 2 which form the shaded area-21. Circular deposits
47 of electro-resist material on the side faces 17 of the
former correspond to fixing holes 12 of the printing

screen 2.

To form the negaiive 18 of electro-resist material on the
former 15, a coating of a negative working photo-resist
material having'e1ectro-resist properties is applied to the
forming face 16 and the side faces 17 of thg former 15.
Needless to say, if desired a coating of positive working
photo-resist material could be applied instead. The faces
16 and 17 are then negatively exposed using a negative of

the printing pattern, and are subsequently developed. The

“portions exposed to light are hardened and form the deposits .
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of electro-resist material, and the areas of the coating which

have not been exposed are washed off.

The printing screen 2 is then formed on the former 15 as
already described with reference to Figs 4 and 5. The
portions of the forming face covered by the e1ectro—rgsist
material prevent nickel being deposited on these areas, which

in turn form the openings “in the printing pattern.

If a positive workinjphoto-resistnmteria1 is used, when
this is exposed, the Tight softens the exposed resist
material which is subsequently washed off, thus again
leaving a negative of the printing screen.on the former

which forms the electro-resist.

Referring now to Fig. 8 apparatus for flat screen printing
is illustrated. The apparatus includes a printing forme
substantially similar to that described with reference to
Figs. 1 to 3 and Tike components are identified by the
same referenée numerals. The apparatus includes a

printing table, the top portion 30 of which is shown.

_The medium on which the pattern is printed, in this

embodiment of the invention, a sheet 31 of textile material

is placed on the top 30 of the table.

In this embodiment of the invention, the printing screen 2
is of nickel material again formed by electrolytic deposition
onto a former (not shown). The printing screen 2 includes

registering means provided by a pair of register holes 29
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outside the printing pattern. The registered holes are
formed during the electrolytic forming process by corres~
ponding holes'in the forming face of the former, thus
ensuring accurate positioning of the register holes.
A1ignment means provided by pins 32 project from the
printing table 30 to engage the register holes 29, so
that the printing pattern 10 can be readily and easily
aligned with the sheet 31. Therefore, when it is desired
to print a multi-coloured pattern and a number of printing
screens are used with corresponding reéister holes 29,
registration 6f the printed pattern for each of the

colours is readily and easily assured.

Needless to say, it will be appreciated that instead of
using the register pins 32 the register holes 29 could be
used to print dots onto the sheet 31, and the register
holes 29 of subsequent screens could be then aligned with

the dots.

Figs. 9 and 10 show a printing forme according to another
embodiment of éhe invention. .The printing forme is
substantially similar to that described with reference to
Figs. 1 to 3 and accordingly, like components are identified
by the same reference numerals. In this embodiment of the
invention the printing screen 2 of nickel materigl has

only two side mounting members 11. The side members 11
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are bent upwardly into position after the printing screen
has been formed by electrolytic deposition on a flat
forming face of a former (not shown); ‘Lips 35 -to engage
the frame 3 are formed on the side members 11 by bending‘
the top portion of the side members inwardly. A
plurality of pegs or nails 8 secure the Tips 35 to the
frame 3.

The frame 3 comprises a pair of outwardly adjustable side
members 36 and transverse members 37 which engage recesses
38 in the sidé members 37. It can be seen in Fig. 10 that
ends 39 of the transverse members 37 are inclined down-
wardly. Inner faces 40 of the recesses 38 are correspond-
ingly inclined, so that by pressing the transverse members
37 downwardly into the recesses 38 in the direction of

the arrow A (see Fig. 10) a wedging action is achieved,
forcing the side members 36 outwardly to tension the

screen 2.

It will be appreciated that the mounting portion of any

of the printiné screens may be formed on a flat face of

a former with the printing portion, and the side members
can subsequentiy be formed by bending the mounting portion
upwardly as describea with reference to the embodiment
of the invention of Figs. 9 and 10, without departing

from the scope of the invention.
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Furthermore, it will be appreciated that it is not

necessary for the side mounting members to extend

around the periphery of the printing portion nor indeed

is it necessary for them to extend along a side of the

printing portion, for examp1e} the side mounting

members couid be provided by a tab on opposing sides -
of the printing portion if desired. Indeed, if desired,

the mounting portion could be in the same plane as the

printing portion, and the mounting portion could be

secured to the underside of the forme frame by gluing,

nailing or the Tike.

Needless to say, it will be appreciated that while the
printing screen has been described as being formed from
nickel material, other suitable metals could have been
used. It will also be appreciated that a former of

a material other than copper could have been used.
Similarly, it will be appreciated that materials other
than timber could have been used in the forme frame,

for example, plastics material or metal.

Indeed it is envisaged that a metal forme frame may be

provided. THe outer dimensions of the forme frame would

_be machined to correspond to those of the former. This

would ensure that the printing screen and the forme frame

would be an accurate fit with each other. It is also
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envisaged that this forme frame could be made adjustable
or colapsable to facilate fitting or removal of the

screen to or from the forme frame.

It is also envisaged that the brinting séreen could be
formed with its' upstanding side mounting membérs
inwardly inclined to facilitate fixing to the forme
frame. In this éaée it is envisaged that the side faces
of the former would be correspondingly inclined and a
forme frame with similarily inclined sides would also be

provided.

It will be appreciated that fixing means other than those
described- to secure the printing screen to the forme

frame could be used. Furthermore, a printing screen with

- printing patterns other than those described could be

manufactured. Needless to'say; it is not necessary that
the printing pattern be restricted to geometric shapes,
printing patterns including images of people, landscapes

and the like could be manufactured according to the

invention, and washed colours. could, for example, be

obtained by varying the spacing and diameter of the

openings in the printing pattern of the printing screen.

It is further envisaged that as well as being used for

printing on textile materials the printing screen could be
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used for printing on many other media, for example,
on paper and cardboard, for example, in packaging
cartons and the 1ike, or on pottery. Indeed, it is
also envisaged that the printing screen could be used

in the printing of printed circuit boards.

It is further envisaged that a sealing member, for example,
an o-ring seal may be fitted between the printing screen
and the bottom portion of the forme frame to prevent the
ingress of printing ink or paint between the screen and

the forme frame. ?
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CLAIMS

1. A metal printing screen (2) for flat screen printing of
the type comprising of flat printing portion (9) and an outer
peripheral mounting portion (11) integral with and‘extending
over at least portion of the periphery of the printing portion
(9), the mounting portion (11) being adapted for releasable
engagement with a fonne'frame, characterised in that the
printing portion (é) and the mounting portion (11) are formed

by electrolytic deposition onto a former (15).

2. A metal printing screen as claimed in claim 1 characterised
in that the mounting portion (11) comprises. an upstanding
mounting member (11) adjacent at least two opposing sides of

the printing portion (9).

3. A metal printing screen as claimed in claim 2 characterised
in that the upstanding mounting members (11) extend around the

periphery of the printing portion (9).

4. A metal printing screen as claimed in any of the preceding
claims characterised in that the printing portion (9) and the

mounting portion (11) are simultaneously formed on the former (15).

5. A metal printing screen as claimed in any of the preceding
claims characterised in that at least a pair of register holes (29)
are formed in the printing portion {9) during the electrolytic

forming of the printing screen (2), the register holes (29) being
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adapted for alignment with a corresponding adjustment means (32)

on a printing table (30) or on the medium (31) to be printed.

6. A metal printing screen as claimed in any of the preceding
claims characterised in that the printing portioh (9) and the

mounting portion (11) are of nickel material.

7. A method for manufacturing a metal printing screen (2) of

the type comprising a flat printing portion (9) having a printing
pattern (10) thereon, and an outer peripheral mounting portion.(11)
integral with and extending over at least portion of the periphery
of the printing portion (9), characterised in that the method

comprises the steps of :

forming a negative (18) of the printing portion (9) and
the mounting portion (11) on a former (15), and
forming the printing portion (9) and the mounting portion (11)

on the former (15) by electrolytic deposition onto the former (15).

8. A method as claimed in claim 7 characterised-in that the
mounting portion (11) is simultaneously formed with the printing
portion (9), the printing portion (9) and the mounting portion (11)
being electrolytically deposited on a corresponding forming face
(16) and corresponding side faces (17), respectively, of the

former (15).

9. A method as claimed in claims 7 or 8 characterised in that
the negative (18) of the printing portion (9) and the mounting

portion (11) is engraved into the former (15).
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10. A former for manufacturing a metal printing screen (2)
according to the method of any of claims 7 to 9 characterised
in that a negative (18) of the printing portion (9) and the

mounting portion (11) is eﬁgraved into the former (15).

11. A printing screen forme (1) for flat screen printing of
the type comprising a printing screen (2) mounted on a forme
frame (3) characterised in that the printing screen (2) is

formed by electrolytic deposition onto a former (15).

-
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