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(54) Capping device for an inkjet print head

(57) A capping device (1) for capping an inkjet print-
head during storage and transport can be made of a
harder and more chemically resistant elastomer.

The sealing lip (2) contacts the printhead while the seal-

ing pressure is ensured by a deformable base structure

3).

\ x

Equal pressure is preferably ensured by the deflection
of the geometry of the base structure. Cavities may be
present underneath the sealing lip.

Due to the symmetrical design, sideways movement of
the sealing lip during capping is avoided.

Elastomeric materials having a hardness up to 100
shore A can be used.

FIG. 3
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a device for
capping of a inkjet printhead during storage and trans-
port.

More specifically the invention is related to the design
of such a capping.

BACKGROUND OF THE INVENTION

[0002] Nowadays inkjet printing systems are used in
a wide array of apparatuses and in a wide array of ap-
plications such as fax, colour photo printing, industrial
applications etc. In these printing systems inks, possibly
of various colours, is ejected out of at least one array of
nozzles located in a printhead to the receiving material.
A long known problem in inkjet printers is that the noz-
zles through which the ink is projected to the receiving
material are blocked by clogging of ink inside the noz-
zles and on the printhead. This renders certain nozzles
inoperable and results in a defective print or deteriorated
print quality.

To improve the clarity and contrast of the printed image,
recent research has been focused to improvement of
the used inks. To provide quicker, more waterfast print-
ing with darker blacks and more vivid colours, pigment
based inks have been developed. These pigment-
based inks have a higher solid content than the earlier
dye-based inks. Both types of ink dry quickly, which al-
lows inkjet printing mechanisms to forms high quality im-
ages.

In some industrial applications, such as making of print-
ing plates using ink-jet processes, inks having special
characteristics causing specific problems. E.g. UV cur-
able inks exist to allow rapid hardening of inks by UV
radiation after printing.

Different types of ink exist, having different chemical
components. The combination of small nozzles and
quick drying ink leaves the printheads susceptible to
clogging, not only from dried ink and minute dust parti-
cles or paper fibres, but also from the solids within the
new ink themselves.

Problems can be avoided by periodically cleaning the
printhead by :

- Spitting to clear the nozzles,

- Vacuum assisted purging which helps to clear the
nozzles,

- Application of solvents to dissolve dried ink

- Wiping to remove impurities

[0003] To prevent drying an external contamination
the inkjet printhead is capped during non-operational
periods. The printhead is thereby be sealed off from con-
taminants by a sealing enclosure. This also prevents the
drying of the ink. The capping unit usually consists of a
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rubber seal placed around the nozzle array.

[0004] Another aspect of high end inkjet printing ap-
plications is that an industrial inkjet printing apparatus
usually has plural inkjet printheads. These inkjet print-
heads are tested on the manufacturing site and are
shipped to the client with the ink or a special transport
fluid in them.

The openings in the printhead for supplying ink and for
enabling reflow of the ink to e.g. a header tank are
closed off by plugs, but also the nozzles should be
sealed of by a capping device in order to safely transport
the printheads without risk of ink leakage and drying out
of the ink, possible rendering the printhead defective.
A similar problem exists when inkjet printheads are tem-
porarily removed from a printer, e.g. having exchange-
able printheads, and are to be stored for possibly a long
time.

[0005] Itis clear that there is a need for a good cap-
ping device for use in a printer as well as for use in stor-
age or transport of ink-laden inkjet printheads. Especial-
ly when there is a need for applying a vacuum to the
nozzle plate capping has to be very efficient.

[0006] In US-B1-6 481 825 a capping arrangement is
described used for storage and transport of printhead.
Instead of a enclosing capping, a capping pressing di-
rectly upon the nozzle array is used. In order to avoid
damage to the nozzle arrays a very soft rubber is used
optionally covered with a flexible film to seal the rubber
from the ink.

The proposed capping arrangement however poses
several problems :

- Thesoftrubberisincompatible with certain ink com-
positions which may cause swelling of the rubber
leading to uneven pressure on the nozzle array
leading to defective capping and causing possible
leaks of ink from the nozzles or drying of the ink on
the nozzle plate.

- Theflexible film normally sealing the rubber is easily
damaged leading to the above mentioned prob-
lems.

- Because the use of direct pressure on the nozzle
plate, damage of the nozzle plate is not unlikely,
even when using a soft rubber for the capping.

- The soft rubber deforms when being pressed on the
nozzle plate leading to lateral expansion of the rub-
ber and leading to friction forces on the nozzle plate.

- When due to inefficient sealing the ink or transport
fluids do dry, the capping can stick to the nozzle
plate and when removing the soft rubber can tear
so that the capping is damages and the printhead
is defective due to the rubber adhered thereto.

[0007] In US 5 917 515 a nozzle cap for capping a
printhead and for applying a vacuum is described. The
capping arrangement comprises : a nozzle cap, enclos-
ing the nozzle array, cap support, coil spring, cap seat
and elastic film. The nozzle cap en elastic film are pref-
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erably integrally made of same elastic material.
Elasticity is obtained by use of a soft rubber. Cappings
comprising soft rubber however tend to be more sus-
ceptible to loss of vacuum. Soft rubbers exhibit due to
the pressing force against the nozzle plate a creep de-
formation leading to change in pressing force. Applica-
tion of vacuum causes horizontal movement of the seal
lip contacting the printhead over the printhead, possible
causing damage. When soft rubbers are exposed to
forces over a long period they tend to further deform.
[0008] Itis clear from the above description that there
is a need for an improved design for a capping used for
transport and for prolonged storage and which is com-
patible with different kinds on inks which can be used in
an inkjet printhead.

SUMMARY OF THE INVENTION

[0009] The above-mentioned advantageous effects
are realized by a device having the specific features set
out in claim 1. Specific features for preferred embodi-
ments of the invention are set out in the dependent
claims.

Further advantages and embodiments of the present in-
vention will become apparent from the following descrip-
tion and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1  shows a general view of a capping according
to the present invention for a printhead.

Fig. 2  shows a section of a capping wherein the de-
formable base structure is made from a soft
rubber.

Fig. 3 shows a section of a capping wherein the de-
formation of the base structure is enabled by
the use of a cavities underneath the sealing lip.

Fig. 4 illustrates the use of a transversal bridge struc-
ture in the capping base.

Fig. 5 shows a possible convex structure.

Fig. 6  shows en embodiment having supporting ob-
lique walls

Fig. 7 illustrates the symmetrical geometrical design

of the supporting structure.
DETAILED DESCRIPTION OF THE INVENTION

[0011] While the present invention will hereinafter be
described in connection with preferred embodiments
thereof, it will be understood that it is not intended to
limit the invention to those embodiments.

[0012] The greatest drawbacks situate can be avoid-
ed by using a harder rubber contacting the printhead
which is substantially chemical inert and exhibits no
creep phenomenon.

The problem to be solved is however to maintain the
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elasticity of the capping while using a harder rubber. De-
sired properties are :

- the pressure force of the capping seal has to be low
and constant over the whole compression distance.

- the sealing lip contacting the nozzle plate does not
exhibit lateral movements over the nozzle plate. Not
during capping and no movements due to creep
caused by long periods of pressure forces or vacu-
um.

- during capping the sealing lip contacting the print-
head exhibits no expansion due to compression.

[0013] The objects of the present invention are met
by a capping device comprising a deformable base
structure determining the sealing pressure of the sealing
lip provided on the deformable base structure.

[0014] This can be obtained by different methods.

Fig. 1 shows a general view of a capping 1 for a
printhead according to the present invention. A
sealing lip 2 is provided for contacting the printhead.
The sealing lip is supported by a deformable base
structure 3.

Fig 2. shows a section of a capping 1 along the line
X in Fig.1 wherein the deformable base structure 3
is made from a soft rubber, while the sealing lip 2 is
relative rigid. This means that the sealing lip 2 on
top of the base structure 3 exhibits no significant
deformation when it is pressed on the printhead.

The soft rubber of the base structure 3 ensures that the
pressure on the head is relatively low and remains con-
stant over a long distance.

Pressure force remains relatively constant over the
compression distance due to the composition of the
base structure 3.

[0015] A more preferable possibility is that the sealing
pressure is determined by the geometry of the base
structure 3.

Due to the geometrical characteristics of the base struc-
ture 3, it is easily deformable.

Preferably this is caused by bending of the structures of
the base layer 3.

[0016] Fig. 3 shows a detail of the section of a pre-
ferred embodiment a capping 1 wherein the deformation
of the base structure 3 is enabled by the use of a cavity
4 underneath the sealing lip 2.

The rubber of the base structure 3 under the sealing lip
2 is relatively thin and can bend over a considerable dis-
tance when the sealing lip 2 is pressed to a printhead.
This ensures a relative constant force of the sealing lip
2 on the printhead, independent from the compression
distance of the capping 1 on the head.

[0017] Inthe embodiment of Fig. 4 the deformation of
the base structure 3 and thus the pressure of the cap-
ping seal 2 on the printhead is regulated by a transversal
bridge structure 5 in the capping base structure 3. When
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the capping 1 is pressed on the printhead, the bridges
5 bend and compression and tension forces are gener-
ated within the bridges 5.

[0018] Fig. 5 shows a possible convex structure 6 of
the base structure 3 to ensure flexibility.

[0019] In. Fig. 6 an embodimentis shown wherein two
oblique supporting walls 7 support the sealing lip 2. The
walls have preferably an angle of 15-90 degrees with
the nozzle plate surface.

[0020] As illustrated in Fig. 7, another important as-
pect of the geometry of the base structure 3 is that de-
formation of the base structure 3 does not lead to lateral
displacement of the sealing lip 2 over the printhead. The
aim of the base structure 3 is to allow only displacement
in a direction D transversal to the nozzle plate. Sideways
movement is to be counteracted in order to avoid dam-
age of the nozzle plate and to ensure long time good
capping of the printhead.

This can be ensured by making a capping 1 wherein the
geometry of the base structure 3 under the sealing lip
exhibits symmetrical behavior, relative to the plane
through the sealing lip 2 and perpendicular to the nozzle
plate, and the direction of movement of sealing lip 2 dur-
ing capping is thereby restricted substantially normal to
the nozzle plate surface.

As illustrated in Fig. 7 this can be provided by having a
perfect symmetrical geometry relative to the contact line
of the sealing lip 2 indicated by the mirror plane P. De-
pending upon de conditions wherein the capping 1 will
be used, it may be necessary to take into account the
extra forces acting upon the sealing lip 2 caused by the
vacuum which is placed inside the sealing ring formed
by the sealing lip 2. The aim is to ensure symmetrical
behavior.

[0021] In order to ensure bending of the base struc-
ture 3 it is also possible to provide locally extreme thin-
ning of the supporting structures forming rubber hinges.
This enables the use of even rubber having a higher
hardness.

[0022] The advantage of a capping 1 according to the
present invention are:

- The pressingforce is constant over a relatively large
distance during capping.

- due to use of the bridges, no sideways movement
are possible.

- there is no need to used two or more different ma-
terial for making the capping, resulting in a easier
and cheaper fabrication of a capping.

- hard rubbers can be used to avoid chemical dam-
age of the capping 1 by the ink.

[0023] The hardness of the used rubbers preferably
is about 40 shore A but may be even 100 shore A. Above
this hardness the rubber connections and walls tend to
be to thin giving rise to problems of breaking of the hing-
es and non reproducibility of the design properties. The
rubber also exhibits not enough flexibility to be able to
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seal all surface irregularities of the printhead.
Example :

[0024] In Fig 1 a capping 1 used during transport for
a printhead is shown having the section as illustrated in
Fig 3. The capping 1 was fabricated using a rubber hav-
ing a hardness of 60 shore A.

Due to the geometrical design the forces upon the pres-
sure upon the printhead does not remarkably vary when
the capping 1 is pressed upon the printhead.

Although the capping 1 is not intended to be used in
overpressure or vacuum conditions, test were made to
check if sealing was sufficient.

A capping was mounted upon a printhead whereby it
was compressed about 0.5mm. and pressure or vacu-
um conditions were applied.

[0025] No problems were encountered storing at rel-
ative pressures of +0.05 and -0.05 bar relative. It was
further shown that a pressure of -0.5 was kept without
leakage during 60 minutes. This indicates that sealing
is sufficient.

After the tests no damage to the capping 1 or printhead
could be detected.

[0026] Having described in detail preferred embodi-
ments of the current invention, it will now be apparent
to those skilled in the art that numerous modifications
can be made therein without departing from the scope
of the invention as defined in the appending claims.

Claims

1. Acapping device (1) for capping an inkjet printhead
having at least one nozzle array comprising :

- adeformable base structure (2),
- ansealing lip (2), on said base structure (3),

characterized in that the sealing pressure of the
sealing lip (2) on the printhead during capping is de-
termined by the deformation of the base structure

3).

2. A capping device (1) according to claim 1 wherein
the sealing pressure is determined by the deflection
of the base structure (3) .

3. A capping device (1) according to claim 1 or 2
wherein underneath the rigid sealing lip (2) at least
one cavity (4) is provided within the base structure

3).

4. A capping device (1) according to claim 1 or 2
wherein the sealing pressure is determined by the
deflection of an elastomeric bridge (5), supporting
the seal (2), being substantially parallel to the print-
head surface.
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A capping device (1)according to claim 1 or 2
wherein the sealing pressure is determined by the
deflection of a elastomeric convex structure (6),
supporting the seal (2).

A capping device (1) according to claim 1 or 2
wherein the sealing pressure is determined by the
deflection of slanted walls (7), supporting the seal
(2), having an angle of 15-90 degrees with the noz-
zle plate surface.

The capping device (1) according to any one of the
preceding claims wherein the base structure (3) and
the sealing lip (2) are integrally made of the same
material.

A capping device (1) according any of the preceding
claims wherein the sealing lip (2) is made of a ma-
terial having a hardness between 40 and 100 shore
A

A capping device (1) according to any one of the
preceding claims wherein the geometry of the base
structure (3) under the sealing lip exhibits symmet-
rical behavior ,relative to the sealing lip (2), and the
direction (D) of movement of sealing lip (2) during
cappingis restricted substantially normal to the noz-
zle plate surface.

Inkjet printer comprising a capping device (1) ac-
cording to any one of the preceding claims.

The use of a capping device (1) according to any
one of the preceding claims for capping an inkjet
printhead during storage or transport of an inkjet
printhead.
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