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(54) Printhead reservoir

(57) A printhead reservoir includes at least one ink
reservoir (16) to hold ink and at least one umbilical (17)
to deliver ink to the ink reservoir under pressure. A filter
(14) resides between the umbilical (17) and the ink res-
ervoir (16) having meniscus strength sufficient enough
to prevent the reservoir from draining when the pressure
is removed or if a pressure is applied downstream of the
filter. The filter (14) may reside above the ink reservoir
to further reduce the ink drain back. The reservoir may
also include a weir plate (30) to allow the filter to reside
below the ink level.
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Description

�[0001] In an ink printer, a reservoir may hold the ink
close to the nozzles or jets that deliver the ink to the print
substrate such as a piece of paper. Ink is generally de-
livered to this reservoir via a port, and a delivery conduit
of some type may feed ink to this port. For example, a
solid ink printer in which the ink is melted prior to delivery
to the reservoir uses a pressurized, heated umbilical to
deliver melted ink to the reservoir. The ink source may
reside in a position lower than the reservoir.
�[0002] Solid ink printheads generally have air bubbles
in the ink after being warmed from a solid state. To re-
move this air, pressure may be applied to the system to
"purge" a small amount of ink out that has air bubbles.
For example, a solid ink printhead in which pressure is
selectively applied to the ink reservoir via a vent port,
downstream of the filter and ink delivery port.
�[0003] Without a check valve of some type, if a nega-
tive pressure is applied at the ink port, such as the ink
source being lower than the ink reservoir, the ink will drain
out of the reservoir when the pressure from the umbilical
stops, and return to the ink source. The system must then
‘redeliver’ the ink to the reservoir, slowing operation of
the printer. In addition, if a positive pressure is applied
to the reservoir downstream of the ink delivery port, the
ink will drain or spray out of the reservoir. Unfortunately,
check valves increase the cost and complexity of the
printhead reservoir. This in turn increases the cost and
complexity of the printing system, especially in color print-
ers that may have several colors of ink and therefore
several individual reservoirs in the printhead reservoir,
and printers that may have several printheads.
�[0004] In one embodiment a printhead reservoir has
at least one ink reservoir to hold ink, and at least one
umbilical to deliver ink to the ink reservoir under pressure.
A filter resides between the umbilical and the ink reservoir
having meniscus strength, known in the industry as "bub-
ble point", sufficient enough to prevent the reservoir from
draining when the pressure is removed or when there is
a positive pressure on the downstream side of the filter.
�[0005] The filter is typically positioned above a level of
ink in the ink reservoir.
�[0006] Some examples of printhead reservoirs accord-
ing to the invention will now be described with reference
to the accompanying drawings, in which:-
�[0007] FIG. 1 shows a back view of a printhead reser-
voir.
�[0008] FIG. 2 shows a cross-�sectional view of one em-
bodiment of a printhead reservoir.
�[0009] FIG. 3 shows a cross- �sectional view of an al-
ternative embodiment of a printhead reservoir.
�[0010] Figure 1 shows an example of a printhead res-
ervoir 10. The printhead reservoir, as that term is used
here, includes at least one ink reservoir 16. In a print
system, the printhead reservoir serves to contain the ink
used by the nozzles, or jets, that spray the ink onto a
printing substrate. A print system may include a printer

receiving data from a user for printing, a printer employed
in a fax machine, a scanner or a copying machine. The
description here implies no limitation on the use of a print
system. The print system transfers ink to a printing sub-
strate such as a piece of paper or other directly printed
substrate, or an intermediate transfer surface. The jets
receive ink from the ink reservoirs inside the printhead
reservoir.
�[0011] An ink reservoir holds the ink later transported
to the jets or nozzles that spray the ink on the printing
substrate. In some instances, the printhead reservoir
may include external components bonded onto the plates
that form the ink reservoir or reservoirs. The ink reservoirs
form an internal component of the printhead reservoir.
�[0012] The printhead reservoir 10 in the example of
Figure 1 has four ink reservoirs such as 16. This may
occur in a color printer having a reservoir for each of the
colors cyan, magenta, yellow and black. Each reservoir
receives ink from an ink source 19. In one example, the
ink source 19 provides ink through a pressurized, heated
umbilical 17. The printhead reservoir 10 may have one
or more connections or interfaces with the umbilical to
secure the umbilical to the printhead reservoir for transfer
of the ink.
�[0013] Generally, the printhead reservoir will filter the
ink in some fashion to eliminate any particulates that may
clog the jets or nozzles. The examples shown here use
the filter 14 as a check valve. If the ink source 19 lies
below the printhead reservoir in the print system, when
the system removes the pressure used to transfer ink
from the source 19 to the ink reservoir 16 the reservoir
will drain back into the ink source. This lowers the effi-
ciency and the speed of the print system, as the ink
source will have to retransfer the ink back to the ink res-
ervoir before printing can resume.
�[0014] However, selection of the filter 14 eliminates or
mitigates this problem. If the filter has sufficient meniscus
strength, it acts as a check valve and prevents the ink
from returning to the ink source. Once wetted with ink,
the filter has a meniscus that must be overcome with
pressure to cause air to flow through the filter in either
direction. The ink source generally delivers the ink to the
ink reservoirs under pressure, so nothing prevents the
ink reservoir from receiving the ink. Without pressure in
the reverse direction, however, the filter prevents the ink
from draining out of the reservoir, since air cannot be
pulled through it.
�[0015] Solid ink printhead generally need to have the
air "purged" from the system, and may do so by applying
pressure to the air vent 18. Without a check valve or an
upstream filter above the ink in the reservoir, the ink
would exit the umbilical. With this filter, if the purge pres-
sure is lower than the filter bubble point, the meniscus
will prevent this.
�[0016] The term ’draining’ as used here means that
the ink reservoir loses at least a portion, if not all, of the
ink in the reservoir. A reservoir may be partially drained
or completely drained: the term ’drain’ or ’draining’ would
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include both. In some cases, the reservoir will partially
drain; in others the reservoir will completely drain, mean-
ing that all ink in the reservoir returns to the ink source.
Of course, ’all ink’ takes into account that some residue
of ink may remain in the reservoir or the umbilical.
�[0017] Figure 2 shows a cross-�sectional view of one
example of an ink reservoir within a printhead reservoir.
The printhead reservoir 10 may contain more than one
ink reservoir. The ink reservoir 16 receives ink from the
ink source, not shown, from the umbilical 17 through the
ink port or connection 12. The ink from the ink source
travels along an input ink path 22. The reservoir holds
the ink until the printhead activates and draws ink through
a channel 20 along a jet path 24 to the exit to the jet 28.
The filter 14 filters the ink from the source, and an air
vent 18 allows air to vent from the reservoir 26 to avoid
pressure buildup inside the reservoir.
�[0018] In this example, when the pressure from the
umbilical 17 falls off, the ink would drain out of the res-
ervoir to the ink source without a check valve if the ink
source resides in a position lower than the ink reservoir
and the filter 14 resides below the ink level. The use of
a filter above the ink level in the input ink path having
sufficient meniscus strength alleviates this problem. Fur-
ther, the position of the filter above a level of ink in the
reservoir assists in preventing the reservoir from drain-
ing.
�[0019] In one embodiment, the filter 14 consists of a
stainless steel felt and mesh disc. However, the filter may
be of any material that holds a strong enough meniscus,
and may be of any shape.
�[0020] Figure 3 shows an alternative configuration of
a printhead reservoir 10. In some print systems, a lack
of space or flexibility in the system layout may dictate a
position for the filter below the ink level. During pressu-
rized ink delivery, ink will fill the chamber in which the
filter 14 resides. A weir plate 30 forms the chamber in
which the filter resides. When the pressure falls off, and
the ink source 19 is below the ink reservoir 16, the amount
of ink between the weir plate 30 and the ink reservoir 16
will siphon back into the umbilical 12. The ink will only
partially drain in this instance, as the meniscus on the
filter will hold an amount of ink corresponding to the
amount of ink between the umbilical connection 12 and
the filter 14.
�[0021] Many other configurations may occur. Having
a filter with a meniscus of a particular strength, such as
about 15 in H2O prevents draining, at least in part, of the
ink reservoir. This allows the print system to function
more efficiently and generally with faster output. Many
different kinds of filters may function in this environment.
The filter discs may bond to the back plate of the printhead
reservoir in various ways. In one example, Sylgard®
bonds the stainless steel filter discs to the aluminum
plate, allowing a strong mechanical connection. Syl-
gard® provides merely one example of a bonding agent
or adhesive and does not limit the scope of the application
in any way. In other examples, the printhead reservoir

plate may have a compartment or other feature to allow
insertion of the filter without a bonding agent.
�[0022] In this manner, a filter in the ink input path can
act as a check valve. This eliminates the need for sepa-
rate check valves, reducing the cost and complexity of
the print system. The filter may reside above or under
the ink level, allowing the filter to function as a check
valve in different configurations.
�[0023] The use of a filter as a check valve may have
a broader application than just in print heads. Any fluid
reservoir that employs a filter may benefit from moving
the filter to an external position in order to use the filter
as a check valve. The filter position should be in a fluid
input path to the reservoir, rather than in an output fluid
path.

Claims

1. A printhead reservoir, comprising: �

at least one ink reservoir (16) to hold ink;
at least one umbilical (17) to deliver ink to the
ink reservoir under pressure; and
a filter (14) between the umbilical and the ink
reservoir having meniscus strength sufficient
enough to prevent the reservoir from draining
when the pressure is one of either removed or
applied downstream of the filter.

2. The printhead reservoir of claim 1, wherein the filter
(14) comprises a disc filter.

3. The printhead reservoir of claim 2, wherein the disc
filter (14) comprises a disc of filter material bonded
to a metal plate.

4. The printhead reservoir of any of the preceding
claims, further comprising a weir plate (30) in the ink
reservoir.

5. The printhead reservoir of any of the preceding
claims, wherein the ink reservoir includes a hole (18)
in a top of the reservoir to allow air to escape.

6. The printhead reservoir of any of the preceding
claims, the filter having a bubble point of approxi-
mately 15inH2O.

7. A printhead reservoir according to any of the preced-
ing claims, wherein the filter (14) is positioned above
a level of ink in the ink reservoir.

3 4 



EP 1 925 454 A2

4



EP 1 925 454 A2

5



EP 1 925 454 A2

6


	bibliography
	description
	claims
	drawings

