I*I Innovation, Sciences et Innovation, Science and CA 2951034 C 2022/08/23
Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 95 1 034
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/06/03 (51) CLInt./Int.Cl. B41J 2/175(2006.01)

(87) Date publication PCT/PCT Publication Date: 2015/12/10 | (72) Inventeurs/Inventors:

(45) Date de délivrance/lssue Date: 2022/08/23

SMITH, ROBERT, GB;
STAMP, MICHAEL, GB;

(85) Entrée phase nationale/National Entry: 2016/12/01 KING, PAUL, GB
(86) N° demande PCT/PCT Application No.: US 2015/033997 | (73) Propriétaire/Owner:
87) N° publication PCT/PCT Publication No.: 2015/187839 VIDEOJET TECHNOLOGIES INC, US

(30) Priorité/Priority: 2014/06/05 (US62/008,228)

(74) Agent: MARKS & CLERK

(54) Titre : MODULE DE FILTRE AUTO-ETANCHE POUR IMPRESSION A JET D'ENCRE
(54) Title: A SELF-SEALING FILTER MODULE FOR INKJET PRINTING

Pump
Vent

16t

Condenser

(57) Abrégé/Abstract:

A filter module (38) for a continuous inkjet printer (10) comprising a filter housing (40) and a filter medium (42) fixed within the
housing (40). The filter housing (40) further includes an inlet portal (44) through which ink flows into the housing under pressure
and a first self-sealing valve assembly (54) disposed within the inlet portal. In addition, housing includes an outlet portal (46)
through which ink flows out of the housing (40) under pressure and a second self-sealing valve assembly (56) disposed within the
outlet portal (46). The first and second valve assemblies (54, 56) open when mechanically connected to an ink flow path (34) from
an ink tank (18) to a print head (14), and the first and second valve assemblies (54, 56) seal closed when mechanically
disconnected from the ink flow path (34).

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2015/187839 A1 I} ] 00O 00RO A

(43) International Publication Date

CA 02951034 2016-12-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/187839 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Filing Date:
3 June 2015 (03.06.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/008,228 5 June 2014 (05.06.2014) US
Applicant: VIDEOJET TECHNOLOGIES INC.

[US/US]; 1500 Mittel Blvd, Wood Dale, Illinois 60191
(US).

Inventors: SMITH, Robert; 2 Crabapple Way, Thrapston,
Northamptonshire NN14 4RF (GB). STAMP, Michael; 6
Bollington Road, Leicester, Leicestershire LE2 4NB (GB).
KING, Paul; 6 Mulberry Close, Whittlesey, Cambridge-
shire PE7 (GB).

Agent: YOSICK, Joseph; 1500 Mittel BLVD, Wood
Dale, Illinois 60191 (US).

10 December 2015 (10.12.2015) WIPO | PCT
International Patent Classification: (81)
B41J 2/175 (2006.01)

International Application Number:
PCT/US2015/033997

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: A SELF-SEALING FILTER MODULE FOR INKJET PRINTING

Make Up

20/

(57) Abstract: A filter module (38) for a continuous
inkjet printer (10) comprising a filter housing (40)
and a filter medium (42) fixed within the housing
(40). The filter housing (40) further includes an inlet
portal (44) through which ink flows into the housing
under pressure and a first self-sealing valve as-
sembly (54) disposed within the inlet portal. In addi-
tion, housing includes an outlet portal (46) through
which ink flows out of the housing (40) under pres-
sure and a second self-sealing valve assembly (56)
disposed within the outlet portal (46). The first and
second valve assemblies (54, 56) open when mech-
anically connected to an ink flow path (34) from an
ink tank (18) to a print head (14), and the first and
second valve assemblies (54, 56) seal closed when
mechanically disconnected from the ink flow path
(34).



CA 02951034 2016-12-01

WO 2015/187839 A1 |IWAT 00TV VT VAN AR

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




A SELF-SEALING FILTER MODULE FOR INKJET PRINTING

FIELD OF INVENTION
[01] The present disclosure relates to ink jet printing and more particularly to

filtration of ink supplied to a print head of a continuous ink jet printer.

BACKGROUND
[02] In ink jet printing systems the print is made up of individual droplets of ink

generated at a nozzle and propelled towards a substrate. There are two principal systems:
drop on demand where ink droplets for printing are generated as and when required; and
continuous ink jet printing in which droplets are continuously produced and only selected
ones are directed towards the substrate, the others being recirculated to an ink supply.

[03] Continuous ink jet printers supply pressurized ink to a print head drop generator
where a continuous stream of ink emanating from a nozzle is broken up into individual
regular drops by, for example, an oscillating piezoelectric element. The drops are directed
past a charge electrode where they are selectively and separately given a predetermined
charge before passing through a transverse electric field provided across a pair of deflection
plates. Each charged drop is deflected by the field by an amount that is dependent on its
charge magnitude before impinging on the substrate whereas the uncharged drops proceed
without deflection and are collected at a gutter from where they are recirculated to the ink
supply for reuse. The charged drops bypass the gutter and hit the substrate at a position
determined by the charge on the drop and the position of the substrate relative to the print
head. Typically the substrate is moved relative to the print head in one direction and the
drops are deflected in a direction generally perpendicular thereto, although the deflection
plates may be oriented at an inclination to the perpendicular to compensate for the speed of
the substrate (the movement of the substrate relative to the print head between drops arriving
means that a line of drops would otherwise not quite extend perpendicularly to the direction
of movement of the substrate).

[04] In continuous ink jet printing a character is printed from a matrix including a
regular array of potential drop positions. Each matrix comprises a plurality of columns
(strokes), each being defined by a line including a plurality of potential drop positions (e.g.,
seven) determined by the charge applied to the drops. Thus each usable drop is charged

according to its
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intended position in the stroke. If a particular drop is not to be used then the drop is not
charged and it is captured at the gutter for recirculation. This cycle repeats for all strokes in a
matrix and then starts again for the next character matrix.

[05] Ink is delivered under pressure to the print head by an ink supply system that is
generally housed within a compartment of a cabinet that includes a separate compartment for
control circuitry and a user interface panel. The system includes a main pump that draws the
ink from a reservoir or tank and delivers it under pressure to the print head. Asink is
consumed the reservoir is refilled as necessary from a replaceable ink cartridge that is
releasably connected to the reservoir by a supply conduit. The ink is fed from the reservoir
via a flexible delivery conduit to the print head. The unused ink drops captured by the gutter
are recirculated to the reservoir via a return conduit by a pump or venturi. The flow of ink in
each of the conduits is generally controlled by solenoid valves and/or other like components.

[06] Filtration of the ink is provided to capture or limit the amount of particulate in
the ink that is delivered to the print head for printing. More specifically, a filter module
provides a filter medium in the ink flow path from an ink source to the print head. Filters
used in these printing systems have a known effective life span, so the replacement of the
filters is performed at timed service intervals. The replacement of the filters can be time
consuming, which means the continuous ink jet printer is not operating, which is not
desirable for production line printing and marking. Moreover, when a filter module is
replaced it often contains an amount of ink such that it is regarded as HAZMAT waste and

special precautions must be taken to dispose of the filter module.

BRIEF SUMMARY

[07] The present disclosure provides a filter module with self-sealing valve
assemblies, that is configured to leave a minimal amount of printing fluid in the module after
use.

[08] According to an aspect of the present invention there is provided a filter module

for a continuous inkjet printer, comprising:
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a filter housing;

a filter medium fixed within the housing;

an inlet portal through which ink flows into the filter housing under pressure;

a first self-sealing valve assembly disposed within the inlet portal;

an outlet portal through which ink flows out of the filter housing under pressure;

a second self-sealing valve assembly disposed within the outlet portal; and,

wherein the first and second valve assemblies open when the filter module is
mechanically connected to an ink flow path from an ink tank through the filter module to a
print head, and the first and second valve assemblies seal closed when the filter module
mechanically disconnected from the ink flow path.

[09] According to another aspect of the present invention there is provided a
continuous inkjet printer comprising:

an ink tank for holding ink;

a print head in fluid communication with the ink tank and the print head having
an ink nozzle for ejecting ink droplets onto a substrate to print an image;

an ink flow path providing fluid communication from the ink tank to the print

head;

a pump disposed in the ink flow path and in fluid communication with the ink
tank and print head for delivering ink from the ink tank to the print head under pressure; and,

a filter module disposed in the ink flow path between the pump and the print
head, wherein the filter module, comprises:

a filter housing;

a filter medium fixed in the housing;

an inlet portal in the housing through which ink flows into the filter housing;

a first self-sealing valve disposed within the inlet portal that opens when the filter
module is mechanically connected to the ink flow path and seals closed when mechanically
disconnected from the ink flow path;

an outlet portal in the filter housing through which ink flows out of the filter

housing; and,
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a second self-sealing valve assembly disposed within the outlet portal that opens
when the filter module is mechanically connected to the ink flow path and is sealed closed
when mechanically disconnected from the ink flow path.

[010] The foregoing paragraphs have been provided by way of general introduction,
and are not intended to limit the scope of the following claims. The presently preferred
embodiments, together with further advantages, will be best understood by reference to the

following detailed description taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[011] The invention is explained in the following description in view of the drawings
that show:

[012] FIG. 1 is a schematic illustration of ink flow circuit for a continuous inkjet
printer.

[013] FIG. 2 is a bottom perspective view of a filter module in accordance with
embodiments of the invention.

[014] FIG. 3 is a sectional view of the filter module of FIG. 2.

[015] FIG. 4 is a sectional view of a self-sealing valve assembly in accordance with
embodiments of the invention.

[016] FIG. 5 is a sectional view of the self-sealing valve of FIG. 4 actuated to an

open position.

DETAILED DESCRIPTION OF INVENTION

[017] The inventors have recognized that during servicing a continuous inkjet printer,
filter modules that are to be replaced often contain a sufficient volume of ink such that the
component is regarded as HAZMAT, thereby requiring certain precautions in terms of
disposing of the filter module. Filter modules sometimes have a tendency to leak when being
replaced thereby fouling the work area and parts of the printer. In addition, the removal of

filter modules

3a
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is oftentimes a relatively complicated task that can be time consuming and messy. Accordingly,
the inventors have developed a “self-sealing” filter module that minimizes or eliminates ink
leakage upon removal from a continuous inkjet ink flow path. To that end, the filter is adapted to
maximize the emptying of ink from the filter module when pressure in ink lines and the filter
module is removed. Accordingly, the filter module in accordance with embodiments of the
invention is provided that empties ink from the filter module so there is less than a certain
amount (e.g., 30 mL) that avoids the necessity of HAZMAT precautions for disposal.

[018] Now in reference to FIG. 1, an ink flow circuit for a continuous ink jet printer 10
is illustrated. The printer 10 includes a fluid system 12, a print head 14, and a condenser 16. The
fluid system 12 includes an ink or mixer tank 18 for holding ink, a makeup tank 20 for holding
solvent and an ink source 22. The ink source 22 and makeup tank 20 provide fluids to mixer
tank 18. Solvent is added to the ink or mixer tank 18 during operation of the printer to replace
solvent loss due to evaporation and to properly control the ink viscosity. Inks for continuous ink
jet printers are typically complex mixtures of many substances, with a large proportion of
volatile organic solvents. Typical organic solvents include methyl ethyl ketone (MEK), acetone,
and ethanol. The print head 14 includes a nozzle 26 in fluid communication with the ink tank 18
for ejecting ink droplets and a gutter 30 for receiving, through an ink-receiving inlet thereof, ink
droplets which are not used for printing. A gutter flow path 32 starts at the ink-receiving inlet or
orifice of the gutter 30 and provides fluid communication to the ink tank, for ink and air that has
entered the gutter 30 through the ink-receiving inlet. A return line (not shown) may be placed in
fluid communication with the gutter 30 for conveying air from the condenser 16 to the gutter 30
and to enter the gutter flow path 32, which returns ink to the mixer tank 18.

[019] Ink is supplied to the print module or print head 14 via an ink flow path 34. A
pump 36 is provided in the ink flow path 34 to deliver ink to the print head 14 under pressure for
printing. In addition, a filter module 38 is provided in the ink flow path 34 between the pump 36
and the print head 14 to filter particulates from the ink before it reaches the print head 14. The
filter module 38 is shown in more detail in FIGs. 2 and 3, and includes a housing 40 with a top
40A and bottom 40B. A filter medium 42 is mounted within the housing 40 to filter ink supplied
to the module 38 under pressure. The filter may be a 5 u polypropylene filter capable of filtering

ink supplied to the module at a pressure of about 2.5 barr to about 3.5 barr.
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[020] The module 38 includes an inlet port 44 and outlet port 46, on the bottom 40B of
the module 38, and through which ink enters and exits the module 38. A second outlet port 48
may also be provided for returning ink in the module 38 to the mixer tank 18 via a return line 52.
In order to maintain pressure in the module 38§ at a desired level or within a desired range, some
ink in the module 38 is periodically vented through the second outlet port 48 by operation of
venturi pump 51 and returned to the mixer tank 18, while ink continues to flow to the print head
14. In addition, or alternatively, the second outlet port 48 and/or additional ports may be
incorporated in the module 38 to circulate pigmented ink to through the module (and not
necessarily through the filter medium 42) so that pigment of the ink does not collect or settle in
the ink tank 18.

[021] The module may be provided with an electronic data storage device such as a
memory chip 45 with surface-mounted electrical contacts for connection to corresponding
contacts provided on the printer. The memory chip 45 may be any suitable electronic storage
device, may be supported on any suitable substrate and may be connected to suitable electrical
contacts (or contact) in any convenient manner, providing those contacts are accessible for
connection to the printer when the filter module 38 is inserted in the printer. The memory chip 45
includes at least Read Only Memory (ROM). The data on the memory chip can be any suitable
data and would typically include such information as filter module serial number, production
date, model number, expiration date, and the like. The memory chip may include security data so
that only suitable or recognized filter modules can be used with the printer. Other data on the
memory chip 45could include fluid type (such as solvent, ink type, or dye-based or pigmented
ink), service life, and the like. The memory chip may also include a writable data portion. The
printer may write to the memory chip to indicate that the filter module has reached the end of its
service life, so that the filter module can no longer be used in the printer or any other printer.

[022] Self-sealing valve assemblies 54, 56 are mounted within the inlet port 44 and
outlet port 46, respectively. A similar valve assembly may also be mounted in the second outlet
port 48. Since the valve assemblies 54, 56 are identical in structure and function, the below
description of valve assembly 54 applies to the valve assemblies 54, 56 of both outlet ports 46,
48. These self-sealing valve assemblies 54, 56 allow for the mechanical connection of the
module 38 to the ink flow path, and when disconnecting the module 38 from the ink flow path,

minimize or eliminate ink leakage.



[023] With respect to FIGs. 4 and 5, the valve assembly 54 is illustrated in more
detail and includes a valve housing 60 having a top end 62 and first opening 64 at the bottom
of the assembly 54 distal to the top end 62. In particular, the valve assembly is depicted
engaging an ink flow pin 70 that is mounted to a top of an ink tank. The ink tank may
include at least two of the ink flow pins 70 to engage or open valve assemblies 54, 56. As
shown in FIG. 4, a biasing mechanism 76, such as a spring, biases a ball 66 toward the
second opening 64 and against a seal 71, when in a closed position. When the filter module
38 is fixed to an ink tank, the ink flow pin 70 extends through the first opening 64 and the
seal 71 to move the ball 66 toward the top end 62 of the valve housing 60. More specifically,
and as shown in FIG. 5, when the valve assemblies 54, 56, or filter module 38, is
mechanically connected to the ink flow path and ink container, the pin(s) 70 force the ball 66
toward the top end 62 to open the valve assemblies 54, 56. The ink flow pin 70 includes a
conduit 72 and apertures 74 through which ink flows into the module 38 through side
openings 82 in the valve assembly 54. When the module 38 is connected to ink flow path 34
the valve assemblies 54, 56 automatically open for ink flow through the module 38, filter
medium 42 and to the print head 14. The terms "mechanically connected" and "mechanically
disconnected" refer to the mechanical interaction between the components of the filter
module 38 and parts and/or components connected to the ink path or ink tank of the printer,
where the mechanical interaction serves to open and close valves to control ink flow through
the filter module.

[024] As further shown in FIGs. 4 and 5, in an embodiment of the invention, the ink
flow pin 70 comprises a contoured outer surface including an upper shoulder 83 that tapers
inward relative to a shaft 88 of the pin 70. In addition, an internal surface 84 of the seal 71 is
contoured as well generally corresponding to the shape of the pin 70 at the shoulder 83.
Accordingly, when the valve assembly 54 and filter module 38 are fixed on the ink tank an
inclined surface 84 of the seal 71 abuts the shoulder 81 of the pin 70. This sealed interface
between the pin 70 and seal 71 prevents any back flow of ink leaking out of the valve
assembly 54 during operation of the print system 10. To that end, given that valve assembly
56 is configured identical to valve assembly 54, the similar sealed interface at valve
assembly 56 prevents ink that is flowing out of the filter module 38 from leaking out of the
filter module 38 and valve assembly 56. The seal 71 is further configured and dimensioned
at the first opening 64 and within a base 86 of housing 60 to provide a seal against the shaft
88 to further prevent ink
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from leaking from the valve assembly 54 and also support the filter module 38 on the ink
tank. Again in reference to FIG. 2, flanges 90 with bolt holes 92 may be provided at toward
the bottom of the housing 60 to affix the module 38 to an ink tank with bolts or other
fasteners.

[025] When servicing the printer 10, the ink pump 36 is deactivated removing
pressure from within the internal volume of the module 38, and the ink vents through the
second outlet port 48 via the return line 52 and venturi pump 51, and is returned to the ink
tank 22. However, as the valve assemblies 54, 56, and the similar valve assembly of the
second outlet port 48, remain open, the ink flow pin 70 abuts the seal 71, as described above,
preventing or minimizing ink leakage. When the module 38 is disconnected from the ink
flow path 34, the biasing mechanism 76 forces the ball 66 against seal 71, automatically
closing the valve assemblies 54, 56 so that any remaining ink in the module 38 does not
escape.

[026] While embodiments of the invention described herein show the valve
assemblies 54, 56 depending from a bottom 40B of the housing 40, the invention is not so
limited to such a configuration. For example, the valve assemblies 54, 56 could be could be
disposed entirely within the housing 40 such that second opening 64 is generally flush with a
bottom of housing 40 or is disposed entirely within the housing 40.

[027] In the embodiment illustrated in FIG. 3, the module 38 may also comprise an
ink flow pressure damper 58 that is used to control or minimize pressure fluctuations in the
ink flow path 34 As will be described in more detail below, the damper 58 may also assist in
evacuation of ink from the module 38. The damper comprises a diaphragm 78 operatively
connected to the top 40A of the housing 40 and that is suspended within the module 38 and
an inner circumference of the filter medium 42. A biasing mechanism 80, such as a helical
coil spring, is also operatively connected to the top 40A of the housing 40 and is positioned
within the diaphragm 78 to bias the diaphragm 78 toward the bottom 40B of the housing 40
and valve assemblies 54, 56.

[028] When ink is supplied to the module 38 under pressure, the ink flow forces the
biasing mechanism 80 and diaphragm 78 toward the top 40A of the housing 40. The biasing
member 80 and diaphragm 78 apply a counter force against the pressurized ink flow to
thereby absorb pressure tluctuations in the ink flow. When pressure is removed from the
module 38 by deactivating the pump 36, the biasing mechanism 80 forces the diaphragm
toward the valve assemblies 54, 56 and the valve assembly of the second outlet portal 48
thereby forcing ink to
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evacuate from the chamber of the module 38. In this manner, when the module 38 is
disconnected from ink flow path 34 only a nominal amount of ink remains and the module
38 can be discarded in the normal waste stream without the need to take precautions for
disposing of a toxic waste. Preferably, after being used and then removed from the printer,
the spent module includes less than 30 mL, less than 20 mL, or less than 10 mL of printing
liquid.

[029] While various embodiments of the present invention have been shown and
described herein, it will be obvious that such embodiments are provided by way of example
only. Numerous variations, changes and substitutions may be made without departing from

the invention herein.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A filter module for a continuous inkjet printer, comprising:

a filter housing;

a filter medium fixed within the housing;

an inlet portal through which ink flows into the filter housing under pressure;

a first self-sealing valve assembly disposed within the inlet portal;

an outlet portal through which ink flows out of the filter housing under pressure;

a second self-sealing valve assembly disposed within the outlet portal; and,
wherein the first and second valve assemblies open when the filter module is
mechanically connected to an ink flow path from an ink tank through the filter module to a

print head, and the first and second valve assemblies seal closed when the filter module

mechanically disconnected from the ink flow path.

2. The filter module of claim 1, wherein each of the first and second self-sealing
valve assemblies includes a spring actuated ball valve comprising:

a valve housing with a first opening at a bottom of the valve housing and through
which ink may flow and a top end with one or more second openings through which ink may
flow;

a ball within the valve housing;

a biasing mechanism that biases the ball toward the first opening and against a seal of
the housing; and,

wherein when the filter module is connected to the ink flow path from the ink tank,
the ball is forced against the biasing mechanism and from contact with the seal to open the
valve, and when the filter module is disconnected from the ink flow path the biasing

mechanism forces the ball toward the first opening and against the seal to close the valve.
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3. The filter module of claim 2, further comprising an ink flow pressure damper

disposed within the filter housing to control pressure fluctuations of ink in the ink flow path.

4. The filter module of claim 3, wherein the ink flow pressure damper comprises
a diaphragm and a biasing mechanism operatively connected to the filter housing and the

diaphragm to bias the diaphragm towards the inlet and outlet portals of the filter module.

5. The filter module of claim 4, wherein the filter medium has a cylindrical
configuration and at least a portion of the diaphragm is disposed within a circumference of

the filter medium.

6. The filter module of claim 1, wherein the outlet portal is a first outlet portal
and the filter module further comprises:

a second outlet portal; and,

a third self-sealing valve assembly disposed within the second outlet portal;

wherein the third self-sealing valve opens when mechanically connected to an ink
flow path from the filter module to the ink tank, and the third self-sealing valve seals closed

when mechanically disconnected from this ink flow path.

7. The filter module of claim 1 further comprising an electronic data storage

device for storing data relating to the filter module.

8. A continuous inkjet printer comprising:
an ink tank for holding ink;
a print head in fluid communication with the ink tank and the print head having
an ink nozzle for ejecting ink droplets onto a substrate to print an image;
an ink flow path providing fluid communication from the ink tank to the print

head;

10
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a pump disposed in the ink flow path and in fluid communication with the ink
tank and print head for delivering ink from the ink tank to the print head under pressure; and,

a filter module disposed in the ink flow path between the pump and the print
head, wherein the filter module, comprises:

a filter housing;

a filter medium fixed in the housing;

an inlet portal in the housing through which ink flows into the filter housing;

a first self-sealing valve disposed within the inlet portal that opens when the filter
module is mechanically connected to the ink flow path and seals closed when mechanically
disconnected from the ink flow path;

an outlet portal in the filter housing through which ink flows out of the filter
housing; and,

a second self-sealing valve assembly disposed within the outlet portal that opens
when the filter module is mechanically connected to the ink flow path and is sealed closed

when mechanically disconnected from the ink flow path.

9. The continuous inkjet printer of claim 8, wherein the outlet portal is a first
outlet portal and the filter housing includes a second outlet portal and the printer further
comprising:

a third self-sealing valve assembly disposed within the second outlet portal;

wherein the third valve opens when mechanically connected to an ink flow path from
the filter to the ink tank, and the third valve seals closed when mechanically disconnected

from this ink flow path.

10. The continuous inkjet printer of claim 9, further comprising a venturi pump in

the ink flow path from the filter module to the ink tank.

11
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1. The continuous inkjet printer of claim 8, further comprising an ink flow
pressure damper disposed within the filter housing to control pressure fluctuations of ink in

the ink flow path.

12.  The continuous inkjet printer of claim 11, wherein the ink flow pressure
damper comprises a diaphragm and a biasing mechanism operatively connected to the filter
housing and the diaphragm to bias the diaphragm towards the inlet and outlet portals in a

bottom of the housing.

13.  The continuous inkjet printer of claim 12, wherein the filter medium has a
cylindrical configuration and at least a portion of the diaphragm is disposed within a

circumference of the filter medium.

14. The continuous inkjet printer of claim 8, wherein the ink tank comprises a
first ink flow pin to engage and actuate the first self-sealing valve assembly and a second ink

flow pin to engage and actuate the second self-sealing valve assembly.

15.  The continuous inkjet printer of claim 8 wherein the filter module comprises
an electronic data storage device for storing data relating to the filter module and the inkjet
printer is configured to read the data from the electronic data storage device.

16.  The continuous inkjet printer of claim 12 wherein the filter module is

configured such that after the filter module has been used in the printer and then removed

from the printer, the filter module includes less than 30 mL of liquid.

12
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