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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.

[0002] More specifically the invention is related to the
design of such a capping device.

BACKGROUND OF THE INVENTION

[0003] Nowadays inkjet printing systems are used in
a wide array of apparatuses and in a wide array of appli-
cations such as fax, colour photo printing, industrial ap-
plications etc. In these printing systems inks, possibly of
various colours, are ejected out of at least one array of
nozzles located in a printhead to the receiving material.
[0004] A long known problem in inkjet printers is that
the nozzles through which the ink is projected to the re-
ceiving material are blocked by clogging of ink inside the
nozzles and on the printhead. This renders certain noz-
zles inoperable and results in a defective print or deteri-
orated print quality.

[0005] Toimprove the clarity and contrast of the printed
image, recent research has been focused to improve-
ment of the used inks. To provide quicker, more waterfast
printing with darker blacks and more vivid colours, pig-
ment 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.

[0006] Insome industrial applications, such as making
of printing plates using ink-jet processes, inks having
special characteristics causing specific problems. E.g.
UV curable inks exist to allow rapid hardening of inks by
UV radiation after printing.

[0007] 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 par-
ticles or paper fibres, but also from the solids within the
new ink themselves.

[0008] Problems can be avoided by periodically clean-
ing 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

[0009] Topreventdrying anexternal contaminationthe
inkjet printhead is capped during non-operational peri-
ods. The printhead is thereby be sealed off from contam-
inants by a sealing enclosure. This also prevents the dry-
ing of the ink. The capping unit usually consists of a rub-
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ber seal placed around the nozzle array.

[0010] Another aspect of high end inkjet printing appli-
cations is that an industrial inkjet printing apparatus usu-
ally has plural inkjet printheads. These inkjet printheads
are tested on the manufacturing site and are shipped to
the client with the ink or a special transport fluid in them.
[0011] 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, possibly rendering the printhead defective.
[0012] A similar problem exists when inkjet printheads
are temporarily removed from a printer, e.g. having ex-
changeable printheads, and are to be stored for possibly
a long time.

[0013] Itis clearthatthereis a need for a good capping
device for use in a printer as well as for use in storage
or transport of ink-laden inkjet printheads. Especially
when there is a need for applying a vacuum to the nozzle
plate capping has to be very efficient.

[0014] In US-B1-6 481 825 a capping arrangement is
described used for storage and transport of printhead.
[0015] Instead of anenclosing capping, a capping
pressing directly 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.

[0016] The proposed capping arrangement however
poses several problems :

- The soft rubber is incompatible with certain ink com-
positions which may cause swelling of the rubber
leading to uneven pressure on the nozzle array lead-
ing 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 problems.

- 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 defec-
tive due to the rubber adhered thereto.

[0017] 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 and elastic film are pref-
erably integrally made of same elastic material.

[0018] Elasticity is obtained by use of a soft rubber.
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Cappings comprising soft rubber however tend to be
more susceptible to loss of vacuum. Soft rubbers exhibit
due to the pressing force against the nozzle plate a creep
deformation leading to change in pressing force. Appli-
cation of vacuum causes horizontal movement of the seal
lip contacting the printhead over the printhead, possible
causing damage. When soft rubbers are exposed to forc-
es over a long period they tend to further deform.
[0019] In EP-A-0967081 a capping for multiple print-
heads is disclosed in which a portion of the lip support
may collapse into a deflection cavity but may lead to side-
way movement of the sealing lip over the nozzle plate
due to assymetrical movement.

[0020] 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

[0021] 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.

[0022] Further advantages and embodiments of the
present invention will become apparent from the follow-
ing description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

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 rub-
ber.

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

[0024] 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.

[0025] The greatestdrawbacks situate can be avoided
by using a harder rubber contacting the printhead which

10

15

20

25

30

35

40

45

50

55

is substantially chemical inert and exhibits no creep phe-
nomenon.

[0026] The problem to be solved is however to main-
tain the elasticity of the capping while using a harder rub-
ber. Desired 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.

[0027] The objects of the present invention are met by
a capping device comprising adeformable base structure
determining the sealing pressure of the sealing lip pro-
vided on the deformable base structure.

[0028] This can be obtained by different methods.
[0029] 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.
[0030] 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 rel-
atively 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.

[0031] The soft rubber of the base structure 3 ensures
that the pressure on the head is relatively low and re-
mains constant over a long distance.

[0032] Pressure force remains relatively constant over
the compression distance due to the composition of the
base structure 3.

[0033] A more preferable possibility is that the sealing
pressure is determined by the geometry of the base struc-
ture 3.

[0034] Due to the geometrical characteristics of the
base structure 3, it is easily deformable.

[0035] Preferably this is caused by bending of the
structures of the base layer 3.

[0036] Fig. 3 shows adetail of the section of a preferred
embodiment a capping 1 wherein the deformation of the
base structure 3 is enabled by the use of a cavity 4 un-
derneath the sealing lip 2.

[0037] The rubber of the base structure 3 under the
sealing lip 2 is relatively thin and can bend over a con-
siderable distance 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 com-
pression distance of the capping 1 on the head.

[0038] Inthe embodiment of Fig. 4 the deformation of
the base structure 3 and thus the pressure of the capping
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 generated
within the bridges 5.

[0039] Fig. 5 shows a possible convex structure 6 of
the base structure 3 to ensure flexibility.

[0040] In.Fig. 6 an embodiment is 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.

[0041] AsillustratedinFig. 7, anotherimportant aspect
ofthe geometry of the base structure 3 is that deformation
of the base structure 3 does not lead to lateral displace-
ment 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 damage
of the nozzle plate and to ensure long time good capping
of the printhead.

[0042] 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 during capping is thereby restricted substantially nor-
mal to the nozzle plate surface.

[0043] 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. Depending upon the conditions wherein the cap-
ping 1 will be used, it may be necessary to take into ac-
countthe extraforces 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 sym-
metrical behavior.

[0044] Inorderto ensure bending of the base structure
3 itis also possible to provide locally extreme thinning of
the supporting structures forming rubber hinges. This en-
ables the use of even rubber having a higher hardness.
[0045] The advantage of a capping 1 according to the
present invention are:

- The pressing force 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 damage
of the capping 1 by the ink.

[0046] 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 hinges
and non reproducibility of the design properties. The rub-
ber also exhibits not enough flexibility to be able to seal
all surface irregularities of the printhead.
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Example :

[0047] InFig 1 acapping 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 having
a hardness of 60 shore A.

[0048] Due to the geometrical design the pressure up-
on the printhead does not remarkably vary when the cap-
ping 1 is pressed upon the printhead.

[0049] Although the capping 1 is not intended to be
used in overpressure or vacuum conditions, test were
made to check if sealing was sufficient.

[0050] A capping was mounted upon a printhead
whereby it was compressed about 0.5mm. and pressure
or vacuum conditions were applied.

[0051] No problems were encountered storing at rela-
tive pressures of +0.05 and -0.05 bar relative. It was fur-
ther shown that a pressure of -0.5 was kept without leak-
age during 60 minutes. This indicates that sealing is suf-
ficient.

[0052] After the tests no damage to the capping 1 or
printhead could be detected.

[0053] 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 a nozzle plate with at least one nozzle array,
by bringing the capping device in pressure contact
with the nozzle plate surface comprising :

- a deformable base structure (3),
- asealinglip (2) on said base structure provided
for contacting the nozzle plate during capping,

wherein the sealing pressure of the sealing lip (2) on
the nozzle plate during capping is determined by the
deformation of the base structure (3) and

the capping device is characterized in that

- the sealing lip is made of a material having a
hardness between 60 and 100 Shore A.

2. A capping device (1) according to claim 1 wherein
the sealing lip is made of a material having a hard-
ness of 60 shore A.

3. Acappingdevice (1) according to claim 1 or 2 where-
in the sealing pressure is determined by the deflec-
tion of the base structure(3).

4. A capping device (1) according to any of the preced-
ing claims wherein underneath the sealing lip (2) at
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least one cavity (4) is provided within the base struc-
ture(3).

A capping device (1) according to any of the preced-
ing claims wherein the base structure further com-
prises an elastomeric bridge structure (5), support-
ing the sealing lip (2), and wherein the sealing pres-
sure is determined by the deflection of the bridge
structure.

A capping device (1) according to any of the preced-
ing claims wherein the base structure further com-
prises an elastomeric convex structure , supporting
the sealing lip (2), and wherein the sealing pressure
is determined by the deflection of the convex struc-
ture.

A capping device (1) according to any one of the
preceding claims wherein the base structure further
comprises slanted walls, supporting the sealing lip
(2), and wherein the sealing pressure is determined
by the deflection of the slanted walls.

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 to any one of the
preceding claims wherein the base structure (3) un-
der the sealing lip has a symmetrical geometry ,rel-
ative to a plane (p) through the sealing lip (2).

Inkjet printer comprising a capping device (1) accord-
ing 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.

Patentanspriiche

1.

Eine Abdeckvorrichtung (1), die einen mit einer DU-
senplatte mit zumindest einer Diisenanordnung ver-
sehenen Tintenstrahldruckkopf abdeckt, indem sie
in Druckkontakt mit der Oberflache der Dlsenplatte
gebracht wird, wobei Abdeckvorrichtung (1) folgen-
de Elemente umfasst :

- eine verformbare Bodenstruktur (3),

- eine auf der Bodenstruktur befindliche Dicht-
lippe (2), die dafiir vorgesehen ist, wahrend der
Abdeckung mit der Dusenplatte in Bertihrung zu
kommen,

wobei der wahrend der Abdeckung durch Dichtlippe
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(2) auf die Dusenplatte ausgetibte Abdichtungs-
druck durch die Verformung der Bodenstruktur (3)
bestimmt wird und

die Abdeckvorrichtung dadurch gekennzeichnet
ist, dass

-die Dichtlippe aus einem Material mit einer Har-
te zwischen 60 Shore A und 100 Shore A her-
gestellt ist.

Abdeckvorrichtung (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die Dichtlippe aus einem
Material mit einer Harte von 60 Shore A hergestellt
ist.

Abdeckvorrichtung (1) nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass der Abdichtungs-
druck durch die Durchbiegung der Bodenstruktur (3)
bestimmt wird.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriche, dadurch gekennzeichnet, dass
unter Dichtlippe (2) zumindest ein Hohlraum (4) in
Bodenstruktur (3) vorgesehen ist.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriche, dadurch gekennzeichnet, dass
die Bodenstruktur ferner eine elastomere, Dichtlippe
(2) unterstitzende Brickenstruktur (5) umfasst und
der Abdichtungsdruck durch die Durchbiegung der
Bruckenstruktur bestimmt wird.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass
die Bodenstruktur ferner eine elastomere konvexe,
Dichtlippe (2) unterstitzende Struktur umfasst und
der Abdichtungsdruck durch die Durchbiegung der
konvexen Struktur bestimmt wird.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass
die Bodenstruktur ferner schrage, Dichtlippe (2) un-
terstiitzende Wande umfasst und der Abdichtungs-
druck durch die Durchbiegung der schragen Wande
bestimmt wird.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass
Bodenstruktur (3) und Dichtlippe (2) véllig aus ein
und demselben Material sind.

Abdeckvorrichtung (1) nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass
die Bodenstruktur (3) unter der Dichtlippe eine sym-
metrische Geometrie, bezogen auf eine durch Dicht-
lippe (2) verlaufende Ebene (p), aufweist.

10. Tintenstrahldrucker mit einer Abdeckvorrichtung (1)
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nach einem der vorstehenden Anspriiche.

Verwendung einer Abdeckvorrichtung (1) nach ei-
nem der vorstehenden Anspriiche zum Abdecken
eines Tintenstrahldruckkopfes wahrend der Lage-
rung oder des Transports eines Tintenstrahldruck-
kopfes.

Revendications

Un dispositif de recouvrement (1) servant a recouvrir
une téte d’impression a jet d’encre munie d’une pla-
que de buses comprenant au moins une matrice de
buses, le recouvrement consistant a mettre le dis-
positif de recouvrement en contact de pression avec
la surface de la plaque de buses, ledit dispositif de
recouvrement (1) comprenant les éléments
suivants :

- une structure de base déformable (3),

- une lévre d’étanchéité (2) située surla structure
de base et servant a entrer en contact avec la
plague de buses pendant le recouvrement,

la pression d’étanchéité exercée par la levre d’étan-
chéité (2) sur la plaque de buses pendant le recou-
vrement étant déterminée par la déformation de la
structure de base (3) et

le dispositif de recouvrement étant caractérisé en
ce que

- la lévre d’étanchéité est réalisée en un maté-
riau d’'une dureté comprise entre 60 Shore A et
100 Shore A.

Dispositif de recouvrement (1) selon la revendication
1, caractérisé en ce que la lévre d’étanchéité est
réalisée en un matériau présentant une dureté de
60 Shore A.

Dispositif de recouvrement (1) selon la revendication
1 ou 2, caractérisé en ce que la pression d’étan-
chéité est déterminée par la flexion de la structure
de base (3).

Dispositif de recouvrement (1) selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce qu’au moins une cavité (4) est prévue dans
la structure de base (3) sous lalévre d’étanchéité (2).

Dispositif de recouvrement (1) selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce que la structure de base comprend en outre
une structure de ponts élastomere (5) supportant la
levre d’étanchéité (2) et que la pression d’étanchéité
estdéterminée par la flexion de la structure de ponts.
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6.

10.

11.

Dispositif de recouvrement (1) selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce que la structure de base comprend en outre
une structure convexe élastomére supportant la lé-
vre d’étanchéité (2) et que la pression d’étanchéité
estdéterminée par la flexion de la structure convexe.

Dispositif de recouvrement (1) selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce que la structure de base comprend en outre
des parois obliques supportant la lévre d’étanchéité
(2) et que la pression d’étanchéité est déterminée
par la flexion des parois obliques.

Dispositif de recouvrement (1) selon 'une quelcon-
que des revendications précédentes, caractérisé
en ce que la structure de base (3) et la Iévre d’étan-
chéité (2) sont entierement réalisées en un seul ma-
tériau.

Dispositif de recouvrement (1) selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce que la structure de base (3) sous la levre
d’étanchéité présente une géométrie symétrique par
rapport a un plan (p) s’étendant a travers la lévre
d’étanchéité (2).

Une imprimante a jet d’encre comprenant un dispo-
sitif de recouvrement (1) selon I'une quelconque des
revendications précédentes.

L'utilisation d’'un dispositif de recouvrement (1) selon
'une quelconque des revendications précédentes
pour recouvrir une téte d'impression a jet d’encre
lors du stockage ou du transport d’'une téte d'impres-
sion a jet d’encre.
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