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ABSTRACT OF THE DISCLOSURE

A machine for applying discrete patches of colour
to sheets, having a container for separated pools of the
liquid with container outlets shaped to correspond with the
required patches covered by a mesh screen of a mesh such
as to retard gravity flow of the liquid from the container
while permitting formation of menisci at the face of the
screen and a sheet-supporting roller for bringing a sheet
into travelling-line rolling contact with the menisci with-
out pressure on the screem, to break the menisci and
thereby transfer colour to the sheet.

——— A ——

The present invention relates to an apparatus of ap-
plying liquid colors to paper, card and like smooth sur-
faced materials in accurately defined areas, the inven-
tion being of particularly utility for example in the pro-
duction of color cards, that is to say sheets of card
and commonly pre-printed cards, bearing a number of
accurately dimensioned discrete patches of various
colors in pre-determined accurate spaced relationship
to one another and to pre-inscribed matter which may be
present on the cards. Such cards are used in large numbers
as guides in the selection of paint.

The apparatus according to the invention comprises a
container for liquid color the outlet of which is covered
by a mesh screen of a mesh capable of retaining the
liquid color in the container, a support for a sheet of
paper, card or the like, means for imparting relative
movement between the mesh screen and the support to
effect contact between a surface of a sheet of paper, card
or the like carried on the support and the exterior sur-
face of the mesh screen.

The support for the sheet of paper, card or the like
may be a roller arranged for movement so as to effect
rolling contact between a surface of a sheet of paper
or card carried on the roller and the exterior surface
of the mesh screen.

Alternatively the support for the paper sheet, card or
the like may take the form of a platen, relative move-
ment being effected between the platen and the mesh
screen so as to bring a surface of a sheet, card or the
like on the platen first into surface contact with the mesh
screen and thereafter to part it from the mesh screen.

Where a plurality of depositions of various different col-
ors is required as in the case of color cards a number of
containers for the several colors are provided in fixed posi-
tion with reference to one another and with co-planar
outlets covered by a meshed screen common to all the
containers so that separated patches of all the colors may
be applied to a sheet of paper or card at a single op-
eration.
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Usually a stencil is provided on the inner surface of
the meshed screen, the stencil being provided with aper-
tures of a shape, size and location corresponding to the
form and location of the color patches required on the
paper or card, the stencil and screen being mounted in
close surface contact with one another and the stencil
in sealed engagement with the walls of the containers.

In the present preferred arrangement for use in deposit-
ing a plurality of deposits of various different colors and
making use of a roller to bring a sheet, card or the like
into contact with the mesh screen, a mesh screen assem-
bly comprising a plurality of containers for the color
liquid, a stencil film or plate and a mesh screen is mount-
ed in a fixed position usually with the screen assembly
horizontal and means are provided to feed a sheet or card
into a position close to but slightly spaced from the fixed
mesh screen and a freely rotating roller utilised to move
across the surface of the paper or card in such a manner
as to effect what may be termed a “kiss” contact that is
to say, contact without or substantially without pressure
between the paper or card and the mesh screen, whereby
liquid color from within the containers and retained
menisci by the mesh screen is transferred to the paper
or card, the sheet or card being peeled from the mesh
screen in such a manner that the unit areas of sheet or
card bearing color deposited from the broken menisci
are parted from the mesh screen immediately or as soon
as possible, after the deposition.

The screen assembly and roller are arranged to be
movable relative to one another after complete peeling
of a sheet or card bearing deposit to permit return of
the roller relative to the mesh screen without contact
between them, in preparation for a mext depositing op-
eration.

A number of forms of machine suitable for carrying
out the invention are illustrated by way of example in
the accompanying drawings, in which:

FIG. 1 is a general view in side elevation of one form
of machine according to the invention,

FIG. 2 is a general plan view of the machine of FIG. 1,

FIG. 3 is a view in part sectional elevation on the line
IITIII of FIG. 2,

FIG. 4 is a part sectional underside plan showing the
screen assembly,

FIGS. 5 and 6 are diagrammatic views in side elevation
tion showing various relative positions taken by moving
parts of the machine of FIG. 1,

FIGS. 7 and 8 are diagrammatic views in side eleva-
tion of an alternative form of machine according to the
invention,

FIGS. 9 to 12 illustrate still another form of ma-
chine according to the invention,

FIGS. 9 and 10 being diagrammatic views in side ele-
vation showing the moving parts in different relative
positions,

FIG. 11 is a view on enlarged scale and elevation of a
part of the machine of FIGS. 9 and 10, and

FIG. 12 is a perspective view of a detail.

Referring to FIGS. 1 to 6, the machine here shown
comprises a supporting structure 11 including guides 12
in which a carrier frame 13 carrying a mesh screen as-
sembly indicated by the general reference 14, of a form
intended to enable a plurality of separated patches of
color to be deposited simultaneously on a sheet, is ar-
ranged for guided horizontal reciprocating movement
by any convenient driving means (not shown), a sup-
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port for a sheet intended to receive deposits of liquid
color, in the form of a roller 15 and sheet feed means
comprising a guided chain conveyor 16 provided with
sheet gripping means for feeding sheets singly from a
lay table 17 to the roller 15.

The mesh screen assembly comprises a stiff rectangular
screen frame 18 formed of metal tubes of circular sec-
tion surrounded by a pneumatic tube 19 of rubber or
the like located against the periphery of the tubular screen
frame 18 by corner brackets 20.

The screen frame 18 is supported in fixed position by
bolts 21 engaged in bars 22 extending between the side
members 23 of the carriage frame 13.

Across the underside of the screen frame 18 is stretched
a fine mesh screen 24 with its margin extending upwards
about the tubes of the frame 18 and enveloping the
pneumatic tube 19 and the edges of the screen 24 are
retained by wrapping about metal bars 25 fitting within
recesses provided on the upper side of the screen frame
18. With the screen 24 so mounted the pneumatic tube
19 can be inflated so that the screen 24 is stretched
taut across the underside of the screen frame 18.

Within the screen frame 18 is located a container
body 26 for the liquid to be deposited the said body
presenting a number of separate compartments 27 in
regular or other desired distribution e.g. after the man-
ner of a honeycomb as shown in FIG. 4 the compart-
ments being open at top and bottom.

Against the under surface of the container body 26
is applied a stencil sheet 28 having a number of aper-
tures 29 therein of shapes corresponding to that of the
patches of colour required to be deposited on a sheet
or card, the apertures being located so as to register with
the lower ends of individual compartments 27 of the
container body 26.

The container body may be formed as a moulding or
casting in a plastics material of a kind which is un-
affected by the colour liquid intended to be used and
as a particularly suitable material may be mentioned an
epoxy-polyamide resin from which a unitary container
body 26 can readily be produced by casting on a flat
surface having appropriately shaped and distributed
mould parts such as wooden blocks mounted thereon.

The stencil may be in the form of an apertured plas-
tic film produced by well known film-producing tech-
niques and again of a material unaffected by the liquid
colour to be used, and it is applied as shown in FIG. 4,
in adhering sealing contact with the underside of the
container body 26.

The container body 26 with the stencil sheet 28 at- ;

tached rests upon the taut mesh screen 24 with close
overall surface engagement between the stencil and the
mesh screen and the fine mesh screen forms a retaining
closure at the outlet ends of the compartments of the
container body for liquid.

In the production of colour cards, lacquer comprising
a pigmented viscous high polymer solution having a vis-
cosity for example in the range 10-15 poise and appro-
priate flow characteristics and solvent balance has been
found particularly suitable and good results have been
obtained using a mesh screen woven from nylon thread
with about 390 threads per inch and an aperture size of
about .0012” square giving a total free surface of about
21.5%, in conjunction with such a lacquer. Such a mesh
screen will retain the lacquer to a considerable depth
in the compartments of the container body 26 with for-
mation of menisci at the mesh screen.

Screws 30, adjustable in further bars 30’ connected
between the bars 22 on the carriage frame 13 make en-

gagement with their lower ends with the rim of the con- -~

tainer body 26 and serve to hold the stencil sheet 28 in
engagement with the mesh screen 24 and also permit
accurate vertical adjustment of the plane of the mesh
screen 24 relative to the screen frame 18.

The carriage frame 13 carrying the screen assembly
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frame 18 is connected for movement with a rack bar
31 arranged to make guided horizontal straight line recip-
rocating movement.

The supporting roller 15 for the sheet intended to
receive the deposit is mounted for rotation about a fixed
axis 32 with the upper part of its peripheral surface
adjacent the plane of movement of the mesh screen when
moving towards the roller 15. On the ends of the roller
15 are mounted pinion wheels 33 of similar diameter
to that of the roller for driven engagement by the rack
bars so that the roller is driven by the rack bars 31 with
a peripheral speed similar to the speed of linear move-
ment of the mesh screen assembly.

Chain conveyors 34 with grippers 34’ of known kind
take sheets singly from a lay table 17 to the roller 15
which is also provided with automatically operated grip-
pers 35 of known kind whereby the fed sheet is taken
over by the roller.

The carriage frame 13 at the end farthest from the
rolletr 15 is mounted for pivotal movement about a
transverse horizontal axis 36 relative to the horizontally
guided rack bars 31.

The other end of the carriage frame 13 is provided
with slotted extension pieces 37 the slots in which en-
gage over upstanding posts 38 which are rigid with ref-
erence to the rack bar 31 so that the carriage frame at
that end may rest under its own weight upon platforms
39 adjustable in height upon the posts 38.

On a support 40 which is fixed with a reference to the
rack bar 31 is mounted an upstanding pin 41 capable of
rocking about a transverse axis 42, said pin 41 being
biassed by a spring 41’ into engagement with the exten-
sion piece 37 on the carriage frame 13 and capable of
movement into a position beneath said extension piece
37 and into engagement with a stop 43 in a raised posi-
tion of the adjacent end of the carriage frame 13 and
its extension piece 37.

Wedge shaped elements 44 and 45 are provided in
fixed positions for engagement with a roller 46 extend-
ing transversely from the carriage-frame 18 to control
movements of the carriage frame 18 and the parts car-
ried thereby about the horizontal end pivot axis 36 in
a manner permitting the carriage to occupy a lowered
position during its movement with the rack bar 31 in one
direction and a raised position during its movement with
the rack bar in the other direction.

The operation of the above described machine is as
follows:

Liquid colour is loaded into the compartments 27 of
the container body 26 to an appropriate depth e.g. 5 to
346 of an inch in the case of lacquer the liquid being
retained in the compartments by the fine mesh screen 24,
menisci of the liquid being formed at the undersurface
of the mesh screen within bounded areas corresponding
to the apertures 29 in the stencil plate.

Sheets to receive the deposit are taken in single suc-
cession from the lay board 17 by the chain conveyor 34
to the roller 15 and are taken up by the grippers 35
on the roller. The grippers may be of known kind and
they are operated automatically in timed sequence in a
manner and by devices well known in the art of print-
ing.

At the commencement of a depositing operation the
carriage frame 18 and the mesh screen assembly 14 car-
ried thereby occupy a position as shown in FIG. 6 in
which it is tilted upwards through a small angle tc the
horizontal through engagement of the roller 46 with the
upper inclined surface of the fixed wedge member 45, the
pivoted pin 41 however being displaced from beneath the
extension 37 on the carriage frame 13 by engagement
with a fixed stop 90 (FIGS. 1 and 6).

The rack bar 31 is now moved by any convenient driv-
ing means (not shown) so that the roller 15 with a sheet
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affixed thereto is rotated, in the clockwise direction in the
drawings, and the carriage frame 13 moved horizontally.
During the early part of this movement the roller 46 on
the carriage frame 13 moves down the fixed wedge mem-
ber 45, FIGURE 6 so that the carriage frame moves
downwards about its pivot 36 until the extension piece 37
rests upon the adjusted platform 39 on the post 38 so
that the surface of the mesh screen 24 is now located and
moves in the required horizontal path, determined with
great accuracy by means of the adjusting screws 3¢ ap-
plied against the edges of the container body, and such
that rolling engagement is made between the sheet on the
roller 15 and the surface of the mesh screen without or
substantially without pressure, the engagement being an
approximate line contact and such that the menisci of
liquid colour at the screen are broken to effect the colour
transfer to the sheet. The sheet is led downwards by
virtue of its being gripped by the roller grippers 35 so
that it is parted from the mesh screen with a peeling
action immediately or very soon after receiving the liquid
colour. As the sheet leaves the mesh screen the liquid col-
our menisci reform at the surface of the screen.

As the carriage frame 13 approaches the end of its
movement in this direction the roller 46 meets and rides
up the other fixed wedge 44 so that it is again tilted up-
wards about the pivot 36, and it is held in this tilted posi-
tion by engagement of the pivoted and spring-biassed pin
41 beneath the extension piece. Thus, during return move-
ment of the rack bar 31 and the carriage frame 13 the up-
wardly tilted condition of the latter is maintained and no
contact can take place between the mesh screen and the
roller.

At the end of the return stroke as indicated in FIG. 6,
the roller 46 re-engages with the first-mentioned wedge
45, so that the machine is set for commencement of the
next succeeding deposition operation.

FIGS. 7 and 8 illustrate a further form of machine suit-
able for use in carrying out the invention.

The machine here shown comprises a supporting body
structure including four fixed vertical columns 47 dis-
posed at the corners of a rectangle, a stiff bedplate or
platen 48 arranged for horizontal reciprocation in a fixed
plane between a position external of the body structure
and beneath a lay board 49 as shown in FIG. 7, and a
position within the body structure as shown in FIG. 8§,
and a moving conveyor 50 movable in unison with the
platen 48 between a position within the body structure as
shown in FIG. 7 and a position outside the body structure
at the side thereof remote from the lay board 49 as shown
in FIG. 8.

At the upper end of the body structure is mounted a
carriage frame 51 having corner extensions 52 engaged
and guided in vertical slots formed in the upper ends of
the columns 47. )

The extensions 52 rest upon compression springs 53
contained in bores in the upper ends of the columns 47
and they are engaged on their upper sides by cams 54
adapted to move the carriage frame 51 downwards to a
pre-determined extent, return movement being effected by
the springs 53.

The cams 54 are carried by cam shafts 55 mounted in
vertically adjustable bearings (not shown) to enable the
extent of downwards movement imparted to the carriage
frame 51 by the cams to be determined with accuracy.

Within the carriage frame is fixedly mounted a frame
and mesh screen assembly comprising container body,
stencil plate and a fine mesh screen similar to that de-
scribed above with reference to the machine of FIGS.
1t0 6.

In operation, with liquid colour retained in the con-
tainer by the mesh screen and the carriage frame 51 in its
raised position as shown and the platen 48 beneath the
lay board 47 as shown in FIG. 7, a sheet is taken onto
the platen 48 by automatically operated gripping devices
56 of conventional form provided on the platen. The
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6
platen 48 together with the sheet is now moved to the
position within the body structure as shown in FIG., 8, the
conveyor 50 at the same time being moved from the posi-
tion within the body shown in FIG. 7 to the position out-
side the body structure shown in FIG. 8.

The cam shafts 55 and the cams 54 are now rotated
and the carriage frame 51 thereby lowered to an extent
effecting contact without or substantially without pres-
sure between the mesh screen and the sheet the engage-
ment being such that the menisci of colour at the under-
sli_lde of the screen are broken and colour applied to the
sheet.

Further rotation of the cams 54 permits the carriage
frame to rise under the lift of the springs 53 to disengage
the mesh screen from the sheet and the menisci reform at
the un_derside of the screen in readiness for a succeeding
operation.

Meantime the grip of the gripper devices 56 of the
platen 48 upon the sheet which has received the deposit
is released and the sheet gripped by gripping devices 57
on the body structure. The platen 48 is now returned to
the position beneath the lay board 49 (FIG. 7) in readi-
ness to receive the next sheet and the conveyor 50 moved
into position beneath the sheet bearing the deposit and
retained in the body structure by the grippers 57. There-
aft@r the grip of the grippers 57 is released and upon exe-
cution of the next cycle of operations the sheet bearing
deposited colour is removed from within the body struc-
ture.

Conveniently, the conveyor 50 may be provided with
driven endless belts in well known manner adapted to
effect transfer of a sheet thereon from the conveyor 50
to a drying zone.

The present preferred construction of machine for
carrying out the invention is illustrated in FIGS. 9 to 12.

The machine here shown comprises a flat bed plate 58
arranged for horizontal reciprocating movement in guides
59, beneath a fixed frame 60 supporting in fixed position
a mesh screen assembly 61 of the form similar to that
previously described.

On the flat bed plate 58 are mounted fixed posts 62
supporting a platform 63 extending transversely across
the machine and beneath the mesh screen assembly 61.

Upon the platform 63 is mounted a pair of upstanding
parallel end plates 64 (FIG. 11) having slots 65 therein
forming guides for bearing members 66 for the ends of
a pair of parallel and freely rotating rollers 67 support-
ing a third freely rotating roller 68 carried in the valley
between the pair of rollers 67.

The bearing members 66 are capable of up and down
movement in the slots 65 between a lowered position as
in FIG. 11 and a raised position determined by an ad-
justable stop 91.

From the platform 63 extends a table 69 for the re-
ception of sheets intended to receive deposit, said table
in one extreme position of the bed plate 58 extending
beneath a sheet lay table 70 as shown in FIG. 9.

The end plates 64 on the platform 63 are of a general
convex contour at the upper edges and the roller 68 in
its raised position projects above the upper parts of the
end plates.

Sheet grippers 71 are provided on a cross shaft 72
mounted at the side of end plates 64 away from the
sheet table 69 (FIG. 11) and at a level at all times below
that of the upper part of the surface of the roller 68.

The end plates 64 at the sides away from the grippers
71 are provided with notches 73 also at a level at all
times below that of the upper part of the surface of the
roller 68, for the reception of a cross bar 74 mounted be-
tween arms 75 pivotally connected with the end plates
at 76 so that the cross bar 74 may be rocked between a
position in the notches 73 as shown in dotted lines in
FIG. 11 and a position above the level of the upper part
of the surface of the roller 68 and above the grippers 71
as shown in full lines in FIG. 11.
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Up and down movemenis of the roller bearing mem-
bers 66, opening an closing of the grippers 71 and rock-
ing of the cross bar 74 are effected automatically in timed
sequence by means (not shown) provided on the ma-
chine.

On the sliding bed plate 58 at the side of the platform
63 away from the sheet table 69 are fixedly mounted a
pair of plates 77 one at each side of the machine, said
plates being furnished with cam slots 78 of a profile in-
clined downwards from the platform 63, as shown in
FIGS. 9 and 10.

At the end of the machine away from the lay table 70
are mounted a pair of parallel guide bars 79 in fixed
positions inclined at a small angle to the vertical and
these bars 79 form guides for cam followers 80 (FIG.
12) each provided on one side with anti-friction rollers
81 for co-operative engagement with a guide bar 19 and
on the other side with a roller 82 for co-operation with
a cam slot 78.

Between the cam followers 80 extends a rod 83 carry-
ing automatically actuated sheet grippers §4.

The cam slots 78 effect downward and upward move-
ment of the cam followers 80.

The operation in this case is as follows:

With liquid colours contained to appropriate depth
(with lacquers approximately ¥ to 34 of an inch) in the
containers of the container body of the mesh screen as-
sembly 61 and retained therein by the mesh screen, meni-
sci will be present at the underface of the screen of the
fixed assembly 61. '

With the bed plate 58 in a position in which the sheet
plate 69 extends below the lay table 70 and the platform
further to the left of that shown in FIG. 9, the roller-
bearing members 66 and the rollers 67 and 68 are in
the down position in the slot 65 in the end plates 64 on
the platform 63 and the cross bar 74 is held in its
raised position i.e. the full line position in FIG. 11. In
this position the edge of a sheet on the lay table 7¢ extends
over the roller 68 and under the cross bar 74 approximate-
1y as shown at 85 in FIG. 11 and the grippers 71 on the
cross shaft 72 are operated to grip the leading edge of
the sheet.

The bed plate 58 is now moved in the direction away
from the lay table 70 and as movement begins the
cross bar 74 is moved downwards towards the notches
73 in the end plates 64 on the platform 63 so that the
sheet is drawn down in a manner wrapping it closely over
the still depressed roller 68 as shown in dotted lines
at 86 in FIG. 11. Movement is of the bed plate 58 in
this direction continues until its other extreme position
i.e. that shown in FIG. 10 is reached, the trailing portion
of the sheet resting onto the sheet table 6% and the cam
followers 82 being caused by the cam slots 78 to rise
to the upper ends of the guide bars 79 to the position
shown in FIG. 10 in which position the sheet grippers
84 on the cross shaft 83 between the cam followers 80
are opposite and slightly below the upper part of the
surface of the roller 68.

Throughout the movement of the bed plate 58 in this
direction the roller 68 remains lowered so that no contact
takes place between the moved sheet and the mesh screen
of the fixed assembly 61.

The sheet grippers 71 on the platform 63 are now
opened and the grippers 84 on the cross shaft 83 between
the cam followers 80 closed to take a grip on the leading
edge of the sheet.

The bed plate 58 and parts carried thereby are now
moved in the reverse direction ie. to the left from the
position of FIG. 10 and the roller-bearing members 66
caused to rise into the position against the stop 91 so
that the sheet is lifted by the roller 68 to an extent to
bring the part of the sheet over the roller 68 into a
position for engagement with the menisci of colour at
the underside of the mesh screen but without or sub-
stantially without pressure against the screem itself so
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that during this movement of the bed plate colour is
transferred to the sheet over areas corresponding to aper-
tures in the stencil plate behind the screen.

During movement of the bed plate in this direction the
cam followers 80 are caused by the cam slots 78 in the
plates 77 moving with the bed plate to move downwards
along the guide bars 79 so that the sheet, held by the
grippers 84 between the cam followers moves contin-
uously beneath the cross bar 74 retained in the notches 73
on the travelling platform 63 thence upwards over the
roller 68 also on the travelling platform and finalty down-
wards by virtue of the grip of the downwardly moving
grippers 84.

The contact between the sheet and underside of the
mesh screen assembly 61 is a line contact and acquisition
of a unit line of colour by the sheet is followed im-
mediately by peeling or parting of that unit line from
the mesh screen assembly.

With movement of the roller 68 past the end of the
sheet the grippers 84 between the cam followers now in
their lowered position are opened and the sheet bearing
the deposit patches is freed e.g. to fall upon a receiving
moving conveyor such as 88 (FIGS. 9 and 10) mounted
in the bed of the machine. ’

In practice, in a machine of the kind illustrated in
FIGS. 9 to 12 a metal roller 68 of about ¥4 inch in
diameter has been found to produce satisfactory results.

The contact between the paper sheet or card and the
mesh screen is in all cases arranged to take place with-
out or substantially without the application of liquid-
transferring pressure upon the mesh screen, as con-
trasted with conventional screen printing methods in
which force is applied to cause liquid to pass through
the screen by what may be described as extrusion, on
to the receiving surface.

The utilisation of a fine mesh screen of the kind, and
in the manner, described, in addition to retarding flow
of the liquid from the containers by gravity, enables
patches of colour to be deposited with desirably straight
or near straight edges as viewed by the naked eye as
contrasted with edges of sawtooth form obtained with
a screen of coarser mesh.

Given an appropriate solvent balance in the lacquer
which may readily be determined and adjusted by trial,
the wet area of lacquer when first received on the sheet or
card is substantially free of flow pattern and the coloured
area after drying will exhibit the desirable perfectly
plain smooth surface.

It is desirable to maintain the depth of liquid in the
containers within limits for which purpose replenish-
ment is effected at intervals from suitable sources, for
example, by the use of metering pumps arranged for au-
tomatic operation to deliver a fixed quantity of liquid
after execution of a predetermined number of depositing
cycles by the machine.

In some cases the containers may be closed at their
lower ends and the stencil plate and fine mesh screen
located at the upper face of the containers and the sheet
or card being applied over the assembly and in such
case the containers may be connected through U-tubes
with suitably located reservoirs to maintain the surface
of the liquid in the containers in contact with the mesh
screen.

‘What we claim is:

1. Apparatus for applying discrete patches of liquid
colour in accurately defined areas on smooth flexible
sheet material comprising:

a container body including a plurality of separate com-
partments for pools of liquid colour, said container
being subject to atmospheric pressure and having
co-planar outlets shaped to correspond with the re-
quired patches;

a mesh screen covering the outlets from said con-
tainer in continuous contact with the pool of liquid
therein and of a mesh retarding flow of liquid
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colour from said container by gravity while per-
mitting formation of menisci of liquid colour at
the external surface of the mesh screen;

an imperforate support for the smooth flexible sheet
material to receive the deposit; and

driving and guide means imparting guided relative
movement between the said mesh screen and the said
support and effecting rolling engagement with pro-
gressive approximate line contact with menisci at the
exterior surface of the mesh screen and substantially
without pressure between the flexible sheet and
the exterior of the mesh screen whereby liquid
colour is transferred from the screen to the sheet
material solely by reason of contact between the
sheet material and the menisci and without means
for extruding colour through the screen as in con-
ventional screen techniques.

2. Apparatus for applying discrete patches of liquid
colour in accurately defined areas on smooth flexible
sheet material comprising:

a container body including a plurality of separate
compartments for pools of colour, said compart-
ments being subject to atmospheric pressure and
having co-planar outlets;

an apertured stencil with apertures shaped and located
to correspond with the shape and location of the
required discrete patches, applied in sealing con-
tact with the bottom outlets of the compartments
of the container body and with each of said aper-
tures in said stencil located within the boundary of
the lower open outlet of a compartment of the con-
tainer body;

a mesh screen stretched in surface contact with the ex-
terior surface of the stencil in continuous contact
with the pools of liquid in the compartments of the
container body and of a mesh retarding gravitation-
al flow of liquid colour from the compartments
through the said stencil and mesh screen while per-
mitting formation of menisci of liguid colour at
areas of the external surface of the mesh screen de-
fined by the apertures in the said stencil;

an imperforate support for the smooth flexible sheet
material to receive the deposit; and

driving and guide means for imparting guided rela-
tive movement between the said mesh screen and the
said support and effecting rolling engagement with
progressive approximate line contact with menisci
at the exterior surface of the mesh screen and sub-
stantially without pressure between the flexible sheet
and the exterior of the mesh screen, whereby liquid
colour is transferred from the screen to the sheet
material solely by reason of contact between the
sheet material and the menisci and without means
for extruding colour through the screen as in con-
ventional screen techniques.

3. An apparatus for applying discrete patches of liquid
colour in accurately defined areas on smooth flexible
sheet material comprising:

an assembly consisting of a multi-compartment con-
tainer body for pools of liquid colours subject to
atmospheric pressure and having co-planar bottom
outlets, an apertured stencil in sealed engagement
with the said outlets from the compartments of
said container body and a mesh screen stretched in
surface contact with the external surface of said
stencil, in continnous contact with the pools of
liquid colour in the compartments of said container
body and of a mesh retarding gravitational flow of
liquid colour through said stencil and mesh screen
while permitting formation of menisci of liquid
colour at areas of the external surface of said mesh
screen defined by the apertures in the said stencil;

a frame structure supporting said assembly;

an imperforate supporting roller for the flexible sheet
material intended to receive the deposit; and
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drive and guide means effecting guided relative re-
ciprocation between said assembly and the roller
with rotation of the roller and rolling engagement
with progressive approximate line contact with
menisci at the exterior surface of the mesh screen
and substantially without pressure between a flexible
sheet supported by said roller and the exterior of the
mesh screen of said assembly whereby liquid colour
is transferred from the screen to the sheet material
solely by reason of contact between the sheet ma-
terial and the menisci and without means for ex-
truding colour through the screen as in conven-
tional screen techniques.

4. An apparatus as claimed in claim 3 and including
means retaining a part of the flexible sheet between the
said roller and the said mesh screen during the rolling
engagement between the flexible sheet and the menisci at
the exterior of the mesh screen, wrapped in surface en-
gagement with a substantial part of the peripheral sur-
face of said roller, with progressive line engagement be-
tween the flexible sheet and the menisci at the exterior of
the mesh screen,

5. An apparatus as claimed in claim 3 wherein the
said supporting roller for the flexible sheet is mounted
for rotation about a fixed axis and the said assembly is
reciprocated transversely relative to said fixed axis, in
one direction with the mesh screen of the assembly mov-
ing in a plane at a tangent to the periphery of the roller
for engagement of menisci at the exterior of the mesh
screen with a flexible sheet supported by said roller, and
means are provided displacing the said assembly for
movement of the mesh screen over a path spaced from
the periphery of the roller during movement in the other
direction of its reciprocation.

6. Apparatus as claimed in claim 3 including a sup-
port structure carrying the said assembly in a stationary
position with the mesh screen in a fixed plane;

a platform element mounted for reciprocating move-
ment relative to the said supporting structure and
paralle to said mesh screen;

a sheet-supporting roller mounted on said platform
element for movement towards and away from the
mesh screen;

first gripper means on said platform element tem-
porarily connecting a leading end of a flexible sheet
with said platform element;

further gripper means temporarily connecting the lead-
ing end of a flexible sheet with the support structure,
said further gripper means including sheet grippers,
moving supports for said sheet grippers, and path-
defining track members for said moving support
members and sheet grippers extending below the
plane of the mesh screen and in a general direc-
tion normal to the plane of the mesh screen;

means for moving said platform element in one direc-
tion of its reciprocation with said roller in the po-
sition away from the mesh screen and with a flexi-
ble sheet extending between said roller and said mesh
screen with its leading end held by said first grip-
per means on said platform element during the move-
ment of the platform element in that one direction,
and in the other direction of its reciprocation with
said roller in the position nearest the mesh screen
and with the leading edge of the flexible sheet re-
leased by the said first gripper means from the jplat-
form element and held by said further gripper means
on said support structure during the movement of the
platform element in said other direction to effect mov-
ing line engagement between the flexible sheet and
the menisci at the exterior of the mesh screen; and

means for moving the said moving supports for the
said sheet grippers of the said further gripper means
along the said path-defining track members in the di-
rection away from the mesh screen during move-
ment of the platform element in the last-mentioned



3,511,213

11

direction of its reciprocating movement to peel the
flexible sheet from the mesh screen.

1,939,965
2,606,492
2,895,412
2,918,866
3,252,411

370,947
2,101,464
2,179,222
2,598,908
2,629,321
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