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(57) Abstract »

An ink jet printer has a nozzle plate (1) which
includes an orifice (3) for emitting a stream of ink. A
counterbore (4) surrounds the orifice. A passage (5, 6) is
provided which lies substantially in the plane of the plate
and intersects the counterbore, and through which a flow
of cleaning agent may be supplied to the counterbore,
in order to flush ink from the surrounds of the orifice.
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NOZZLE PLATE FOR INK JET PRINTER

The present invention relates to an ink jet printer
and, more particularly, a nozzle plate for an ink jet
printer.

Ink jet printers are well known and different types
(both continuous and drop-on-demand) each include a nozzle
plate through or in which single or plural nozzles are
formed or mounted for emission of ink. The nozzles may be
formed as separate nozzle members, for example in the form
of a jewel with an orifice formed therein and mounted at an
aperture in the plate, or else may be formed simply as a
orifice(s) in the plate. The plate forms a front or
closure member on a printhead, behind which lies an ink
reservoir-or an ink feed channel.

One particular problem which occurs on shutdown of an
ink jet printer is in connection with ink residues which
may be left around the nozzle. These may agglomerate to
cause a build-up of dried ink which may distort the jet
emitted from the nozzle. It is known to wash the area of
the nozzle by means of a flow of cleaning fluid, which, in
the case of a solvent based ink, may be neat solvent fluid.
However, this generally involves considerable wastage of
solvent and is often environmentally unacceptable.

Accordingly, it is an object of this invention to
provide a nozzle plate inherently adapted to allow nozzle
washing without such difficulties and, moreover, one in
which a cleaning fluid can be accurately directed to the
area in which agglomerations might otherwise be built up.

According to the present invention there is provided
a nozzle plate for an ink jet printer, the nozzle plate
including an orifice for emitting a stream of ink; a
counterbore surrounding the orifice; and a passage
substantially in the plane of the plate and intersecting
the counterbore, through which passage a flow of cleaning
agent may be supplied to the counterbore, in order to flush
ink from the surrounds of the orifice.
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» Preferably, the passage comprises a supply duct and a
return duct through which solvent can be withdrawn from the
counterbore area by means of a vacuum pump attached
thereto. By providing a vacuum pump or the like solvent
wastage can be avoided whilst ensuring satisfactory

cleaning of the area around the orifice when printing is

stopped.

The ducts may be formed by pairs of channels
(preferably V-shaped) formed in opposed halves of a
composite, two-layer, plate, but, preferably, are formed by
wire electro-discharge machining.

Two examples of nozzle plates according to the
invention, will now be described with reference to the
accompanying drawings, in which:-

Figure 1 is a planar sectional view (on B-B of
figure 2) through a first plate;

Figure 2 is a cross-sectional view (on A-A of
figure 1) of the same plate;

Figure 3 is a planar sectional view of a second plate;
and,

Figure 4 is a planar sectional view of a third plate.

The nozzle plate 1 of figures 1 & 2 comprises a thin
stainless steel plate having a number of fixing holes 2 and
a central, circular, single ink Jjet nozzle formed by an
orifice 3. Bolts (not shown) are used to bolt the plate to
the front of a printhead (not shown).

Around the ink jet nozzle orifice 3, on the outer
surface of the plate, a counterbore 4 is formed of larger
diameter than the orifice 3.

In the central plane of the plate 1 there are formed
(by electro-discharge forming in this example) a pair of
passageways 5,6 which form a substantially V-shaped passage
7 for ink solvent or other suitable cleaning agent fluid.
Each of the passages 5,6 extends from an edge 8 of the
nozzle plate to the counterbore 4 and intersects with it.
A cleaning fluid inlet 9 and outlet 10 are formed to and
from the respective passages 5,6, through the plate 1 as
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shown. The inlet and outlet extend from the opposite side
of the plate to that from which the nozzle emits the stream
of ink in use, so that they can be connected to suitable
supply and return passages (not shown) in the printhead.

To cdmplete the formation of the plate a closure plug
11,12 is inserted as a sealing fit into the open end of
each passage 5,6.

In use solvent or other fluid cleaning agent can be
supplied through one passage (say 5) to the counterbore 4,
at which point it swirls around the counterbore adjacent to
the edge of the nozzle orifice 3, in order to clean the
orifice after printing is halted, before being removed
through the other passage (say 6). Fluid tension may serve
to retain the cleaning fluid in the counterbore vefore it
leaves through the passage 6 carrying with it dried ink
particles removed from the surfaces around the orifice.

Figures 3 and 4 illustrate respective nozzle plates
100,110 having multiple orifices 30 and cleaning fluid
passages 50,60, 51,61 which are arranged as in figure 1
(figure 2 example) or in alignment across the counterbore
(figure 3 example).

Cleaning fluid may be supplied from beneath the nozzle
through suitable passages formed in the printhead onto
which the the plate is attached for use. Suitable seals
are provided around the edge of the nozzle plate and
individual O-ring type seals may be provided around the
inlet and outlet passages 9,10.
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CLAIMS

1. A nozzle plate (1) for an ink jet printer, the nozzle
plate including an orifice (3) for emitting a stream of
ink; a counterbore (4) surrounding the orifice; and a
passage (5,6) substantially in the plane of the plate and
intersecting the counterbore, through which passage a flow
of cleaning agent may be supplied to the counterbore, in

order to flush ink from the surrounds of the orifice.

2. A nozzle plate (1) according to claim 1, wherein the
passage (5,6) comprises a supply duct (5) and a return duct
(6) through which solvent can be withdrawn from the
counterbore area by means of a vacuum pump attached

thereto.

3. A nozzle plate (1) according to claim 2, wherein the
ducts (5,6) are formed by pairs of channels formed in

opposed halves of a composite, two layer, plate.

4. A nozzle plate (1) according to claim 2, wherein the
ducts (5,6) are formed by wire electro-discharge machining.

5. A nozzle plate (1) according to claim 2, claim 3 or
claim 4, wherein the ducts (5,6) are pairs of V-shaped

channels.
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