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Description

Background of the invention

[0001] Fluid cartridges are subassemblies to be ex-
changed with a corresponding fluid ejection assembly. A
common fluid cartridge is an ink cartridge. A common
fluid ejection assembly is a printer. In general, two types
ofink cartridges can be distinguished. Afirst type consists
of an integrated print head cartridge, wherein the car-
tridge comprises a print head. A second type consists of
an individual ink container. An ink cartridge is connected
to a receiving structure of a printer. The receiving struc-
ture and the ink cartridges are provided with the proper
interfaces for guiding ink from the cartridge to the print
head for printing. In addition to the ink interface, an air
interface, a keying interface, an electrical interface and
an alignmentinterface can be providedintheink cartridge
and its receiving structure. The air interface transports
air to and from the cartridge, mostly for pressure control
inside the cartridge. The keying interface ensures that
the respective cartridge is seated in the proper ink car-
tridge receiving structure. The alignment interface en-
sures that the interfaces are well aligned for connection.
The electrical interface sends electrical signals between
a printer control circuit and the ink cartridge. The signals
may relate to ink cartridge characteristics.

[0002] An extra lock is usually provided to maintain
substantially air and liquid tight connections between the
cartridge and the receiving structure. The extra lock
should also maintain the electrical connection. A known
locking technique involves the use of a bail to keep the
cartridge sealed to the receiving bay. Another known
locking technique uses a deforming snap finger that en-
gages a notch to keep the cartridge sealed.

[0003] The known lock mechanisms tend to consume
a relatively large amount of space within the printer. In
addition, significant force may be needed to establish the
lock. In some cases, the cartridge is inserted in an in-
clined orientation, after which it is rotated back to normal
position to make the interfaces engage. This usually in-
volves deflection of engaging elements so that improper
interface connections, leakage, and material wear or
damage are likely to occur. European Patent Application
Publication No. 1348562 A2 discloses an integrated
printhead cartridge and a corresponding receiving struc-
ture. The receiving structure includes a hinging latch arm
and a clamp structure to latch the cartridge. United States
Patent Application Publication No. 2008/0168481 A1 de-
scribes a cartridge having a tray that is slidably mounted
onto a base. European Patent Application Publication
No. EP1122078 A2 discloses a replaceable ink container
including afluid interconnect, keying features, and a latch
for securing the ink container to a receiving station. Unit-
ed States Patent Application Publication No.
2007/0013753 A1 discloses an ink container having an
alignment pocket, a keying pocket, an air interface and
an ink interface in a lid. A container bay for receiving the
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container includes a pivoting latching member that en-
closes the container for latching the container in the bay.
UK Patent Application Publication No. GB 2316657 A
discloses an ink cartridge having guide ribs disposed on
opposite sides, for guiding the ink outlet to the printer’s
ink inlet.

Brief description of the drawings

[0004] For the purpose of illustration, certain embodi-
ments of the presentinvention will now be described with
reference to the accompanying diagrammatic drawings,
in which:

Fig. 1 illustrates a diagram of an embodiment of a
fluid ejection system, in front view;

Fig. 2 illustrates a diagram of the embodiment of the
fluid ejection system of Fig. 1, in side view;

Fig. 3 illustrates a cross sectional side view of a part
of an embodiment of a fluid ejection system with a
fluid cartridge in a non-connected state;

Fig. 4 illustrates an embodiment of a detail of a re-
ceiving structure for a fluid cartridge, in front view;
Fig. 5 illustrates a perspective view of an embodi-
ment of a fluid cartridge;

Fig. 6 illustrates another perspective view of the em-
bodiment of the fluid cartridge of Fig. 5, clearly show-
ing a guide track and a latch track;

Fig. 7 illustrates a cross sectional side view of the
embodiment of the part of the fluid ejection system
of Fig. 3 wherein the fluid cartridge is connected to
the cartridge receiving structure;

Fig. 8 illustrates a flow chart of an embodiment of a
method of connecting a fluid cartridge to a receiving
structure;

Fig. 9 illustrates a flow chart a further embodiment
of a method of connecting and disconnecting a fluid
cartridge with respect to a receiving structure;

Fig. 10 illustrates a diagrammatic cross sectional
bottom view of an embodiment of a fluid cartridge
and a cartridge receiving structure, in a first stage of
connecting the fluid cartridge, wherein the latch ar-
rangement is made semi-transparent for reasons of
illustration;

Fig. 11 illustrates a diagrammatic cross sectional
bottom view of the embodiment of the fluid cartridge
and the cartridge receiving structure of Fig. 10, in a
second stage of connecting the fluid cartridge,
wherein the latch arrangement is made semi-trans-
parent for reasons of illustration;

Fig. 12 illustrates a diagrammatic cross sectional
bottom view of the embodiment of the fluid cartridge
and the cartridge receiving structure of Fig. 10 and
11, in a third stage of connecting the fluid cartridge,
wherein the latch arrangement is made semi-trans-
parent for reasons of illustration;

Fig. 13 illustrates a diagrammatic cross sectional
bottom view of the embodiment of the fluid cartridge
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and the cartridge receiving structure of Fig. 10 - 12,
in a final stage of connecting the fluid cartridge,
wherein the latch arrangement is made semi-trans-
parent for reasons of illustration;

Fig. 14 illustrates a diagrammatic cross sectional
bottom view of the embodiment of the fluid cartridge
and the cartridge receiving structure of Fig. 10 - 13,
in a first stage of disconnecting the fluid cartridge,
wherein the latch arrangement is made semi-trans-
parent for reasons of illustration;

Fig. 15 illustrates a diagrammatic cross sectional
bottom view of the embodiment of the fluid cartridge
and the cartridge receiving structure of Fig. 10 - 14,
in asecond stage of disconnecting the fluid cartridge,
wherein the latch arrangement is made semi-trans-
parent for reasons of illustration.

Detailed Description

[0005] In the following detailed description, reference
is made to the accompanying drawings. The embodi-
ments in the description and drawings should be consid-
ered illustrative and are not to be considered as limiting
to the specific embodiment or element described. Multi-
ple embodiments may be derived from the following de-
scription and/or drawings through modification, combi-
nation or variation of certain elements. Furthermore, it
may be understood that other embodiments or elements
that are not literally disclosed may be derived from the
description and drawings by a person skilled in the art.
[0006] In this description, reference may be made to a
three dimensional space comprising an X, Y and Z-axis.
The one dimensional insertion and ejection direction of
the cartridge 3 is parallel to the Y-axis. The Y-axis is also
referred to as a straight line Y.

[0007] Fig. 1 and 2 show a fluid ejection system 1. The
fluid ejection system 1 comprises a fluid ejection device
2 and fluid cartridges 3. The fluid ejection device 2 may
comprise a printer. The printer may be an inkjet printer,
for example a thermal inkjet, a piezo inkjet, or a contin-
uous inkjet printer. The fluid ejection device 2 comprises
one or more receiving structures 4 for receiving and ex-
changing one or more corresponding fluid cartridges 3.
Each cartridge 3 of the same fluid ejection device 2 may
comprise a different fluid. If the fluid ejection device 2 is
a printer, the fluid in each cartridge 3 may comprise ink
of a specific color, for example a cyan, magenta, yellow,
black and/or grey. The cartridges 3 are arranged to be
exchanged with respect to the respective receiving struc-
ture 4.

[0008] The receiving structures 4 are arranged to con-
nect the cartridge 3 to the print head 5. A fluid supply 6
is provided to receive fluid from the respective cartridges
3, and deliver the fluid to the print head 5. In the shown
embodiment, the receiving structures 4 and the cartridg-
es 3, when installed, are arranged off axis. The printhead
5 may comprise a page wide array print head (PWA) or
a scanning print head. The receiving structure 4 is ar-
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ranged to establish a fluidic interface between the car-
tridge 3 and the print head 5, through the fluid supply 6.
During printing a print medium 7 extends under the print
head 5. In other embodiments (not shown), the receiving
structures 4 and the cartridges 3, when installed, are ar-
ranged on a scanning axis. In further embodiments, the
cartridge 3 comprises an integrated print head, wherein
the fluid volume and the print head are integrated into
one cartridge supply to be connected to the receiving
structure 4.

[0009] The fluid ejection device 2 is provided with a
control circuit 8 and a memory 9. The fluid cartridge 3 is
provided with a cartridge electrical circuit 10, for example
including a cartridge memory 11. The control circuit 8 is
arranged to retrieve data from the cartridge electrical cir-
cuit 10. The data comprises certain cartridge character-
istics, forexample product characteristics, fluid type char-
acteristics and/or fluid quantity characteristics.

[0010] Fig. 3 shows areceiving structure 4 and a fluid
cartridge 3 in a position right before or after installation.
Atinstallation (Fig. 7), all interfaces of the receiving struc-
ture 4 and the fluid cartridge 3 are interconnected. The
receiving structure 4 may comprise a slot shaped open-
ing into which the cartridge 3 is inserted. A part of the
receiving structure 4 may be arranged to guide the car-
tridge 3 into connection with the guide 17 for movement
along straight line Y. The arrow A indicates an insertion
movement of the cartridge 3, along the straight, one di-
mensional, line Y, represented by the Y-axis. Once the
fluid cartridge 3 engages the guide 17, it'sinsertion move-
ment is substantially confined to movement along the
straightline Y. In principle, there is substantially no move-
ment along a Z and X-axis and there is substantially no
rotational movement of the cartridge 3, during insertion
and ejection along the guide 17. However, the skilled
person willunderstand that a certain amount of play, mar-
gin or tolerance in the interfacing materials of the car-
tridge 3 and receiving structure 4, such as the guide 17,
may be allowed. In one embodiment, the margin of de-
viation is approximately 3 millimeters or less, in a direc-
tion perpendicular to the straight line Y, and approximate-
ly 3° or less around the straight line Y, or the Z-axis or
X-axis. These margins may still allow proper connection
of the cartridge 3 to the receiving structure 4.

[0011] The receiving structure 4 comprises two fluidic
interfaces. The fluidicinterfaces include one first fluid pen
12 and one second fluid pen 13. The first fluid may be a
print fluid such as ink. The second fluid may be a gas
such as air. The pens 12, 13 are arranged to establish a
fluidic connection with corresponding first and second
cartridge fluidic interfaces. The first and second cartridge
fluidic interface may comprise a first and second socket
14, 15, respectively. The pens 12, 13 have central axes
C1, C2, respectively, that are parallel to the Y-axis. In
one embodiment (not shown), the receiving structure 4
has only one fluidic interface, for example a pen. In an-
other embodiment (not shown), the receiving structure 4
has more than two such fluidic interfaces.
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[0012] In an embodiment, the first fluid pen 12 com-
prises an ink pen. The first fluid pen 12 has a relatively
small diameter at its mouth 16. The first fluid pen 12 has
a longitudinal shape. The first fluid pen 12 has a truncat-
ed, conical shape. The first fluid pen 12 may be made of
molded plastics. The receiving structure 4 comprises a
guide 17 for guiding the cartridge 3 along the one dimen-
sional direction Y at insertion and ejection. The guide 17
may be longer than the first fluid pen 12, or at least of
approximately the same length, for proper insertion of
the pen 12 in the corresponding socket 14, and to prevent
breaking or bending the pen 12 at insertion or ejection.
This allows the pen 12 to be made of relatively cheap
molded plastics.

[0013] Inanembodiment,the second fluid pen 13 com-
prises a gas interface for controlling a pressure in the
inner volume of the fluid cartridge 3. The gas may com-
prise ambient air. In a further embodiment, the second
fluid pen 13 is arranged to connect to the second socket
shaped fluidic interface 15, which in turn may connect to
a pressure bag in the inner volume of the cartridge 3.
The second fluid pen 13 has a longitudinal shape. The
second fluid pen 13 has a truncated, conical shape. The
second fluid pen 13 may be made of molded plastics.
The guide 17 may be longer than the second fluid pen
13, or atleast of approximately the same length, for prop-
er insertion of the second fluid pen 13 in the correspond-
ing second fluidic interface 15, and to prevent breaking
orbending the secondfluid pen 13 at insertion or ejection.
This allows the pen 13 to be made of relatively cheap
molded plastics.

[0014] The guide 17 and/or the corresponding guide
interface that confine the insertion and ejection move-
ment of the cartridge 3 to one dimension. This allows
relatively long and deep of the interfaces 12, 13 and 14,
15, respectively. The respective pen 12, 13 may have a
length of at least 5 millimeter, or at least 10 millimeters.
The corresponding socket 14, 15 may have a depth of
at least approximately 3 millimeters, or at least approxi-
mately 5 millimeters, or approximately 10 millimeters.
[0015] In an embodiment, the receiving structure 4
comprises a connector circuit 18 for interconnecting the
control circuit 8 of the fluid ejection device 2 with the
cartridge electrical circuit 19. In Fig. 3, the backside of
the connector circuit 18 is shown. In Fig. 4, an embodi-
ment of a connector circuit 18 is shown in a plane formed
by the X- and Z-axis. The connector circuit 18 comprises
connector electrodes 20. The electrodes 20 may extend
along a line P approximately parallel to the Z-axis, per-
pendicular to the straight line Y. When the cartridge 3 is
inserted or ejected along the straight line Y, the cartridge
electrical circuit 19 moves along the electrodes 20 until
they are connected. The connector circuit 18 is arranged
to connect sideways to the cartridge electrical circuit 19,
in a direction B transverse with respect to the straight line
Y. In the drawings, the transverse direction B is parallel
to the X-axis. In an installed condition of the cartridge 3,
the connector circuit 18 and the cartridge electrical circuit
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19 extend next to each other as seen from the direction
of movement along the straight line Y. In the shown em-
bodiment, the electrodes 20 comprise pins. The connec-
tor electrodes 20 are arranged to be moved in the trans-
verse direction B. The electrodes 20 may comprise re-
silient members that are biased towards the cartridge
electrical circuit 19, for electrical connection. The elec-
trodes 20 are pushed backwards by the cartridge elec-
trical circuit 19 during insertion of the cartridge 3. During
insertion, the connector electrodes 20 may slide on the
cartridge electrical circuit 19 until the cartridge 3 is locked
in the receiving structure 4 and the electrodes 20 estab-
lish proper contact with the corresponding cartridge elec-
trical circuit 19. At the same time, the resilient members
push the electrodes 20 against the electrical circuit 19
for better electrical connection. When the cartridge 3 is
again ejected out, the electrodes 20 again move out-
wards due to the resilient force.

[0016] The fluid ejection device 2 may comprise at
least two different receiving keying interfaces 22. In an
embodiment, each receiving structure 4 is provided with
one specific receiving keying interface 22 that is different
from the other receiving keying interfaces 22 of the other
receiving structures 4. The receiving keying interface 22
corresponds to a particular ink color, for example cyan,
magenta, yellow or black. In an embodiment, the fluid
ejection device 2 comprises a specific receiving keying
interface 22 for each particular fluid cartridge 3. In an
embodiment, the fluid ejection device 2 comprises four
receiving structure 2 with four respective receiving keying
interfaces 22, each corresponding to a fluid cartridge 3
of a specific color having a corresponding cartridge key-
ing interface 24.

[0017] The fluid ejection device 2 comprises receiving
structures 4 having receiving keying interfaces 22 ar-
ranged to allow connection to a cartridge 3 with matching
keyinginterfaces 24, and preventing connection with fluid
cartridges 3 that are arranged with non-matching car-
tridge keying interfaces 24. For example, a first receiving
keying interface 22 comprises a first notch 23 or cut out.
A matching first cartridge keying interface 24 of a corre-
sponding cartridge 3 comprises a corresponding inverse
notch or cut out 25 that during insertion is not blocked by
thefirstreceiving keying interface 22, butis blocked when
inserted in other receiving structures with other receiving
keying interfaces 22. Likewise, the other cartridges 3
have a second, third, fourth, and/or further cartridge key-
ing interface 24 that does not match the first receiving
keyinginterface 22. The other second, third, fourth and/or
further receiving keying interfaces do not match the first
cartridge keying interface 24. The keying interfaces 22,
24 prevent that ink colors of the respective cartridge 3
and receiving structures 4 do not match.

[0018] The keying interface 22 of the receiving struc-
ture 4 may be arranged next to the connector circuit 18.
The corresponding keying interface 24 of the cartridge 3
may be arranged next to the cartridge electrical circuit
19. If keying interfaces 22, 24 match, they may engage
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sideways so that the circuits 18, 19 may be pressed into
contact. If the keying interfaces 22, 24 do not match, no
electrical contact can be established. On the one hand,
no electrical contact is made between the connector cir-
cuit 18 and the cartridge electrical circuit 19 if the keying
interfaces do not match. On the other hand, a proper
contact between the interconnecting circuits 18, 19 is aid-
ed by the respective keying interfaces 22, 24 of the re-
ceiving structure 4 and the cartridge 3, respectively.
[0019] The guide 17 is arranged to guide the corre-
sponding fluid cartridge 3 along the straight line Y. The
guide 17 is arranged to engage a corresponding guide
interface of the cartridge 3, for example a guide track 21.
The guide 17 comprises a rail that extends parallel to the
Y-axis. The guide 17 is longer than each of the pens 13,
to ensure proper alignment of the pens 12, 13 with the
respective sockets 14, 15. This may provide for a good
interconnection without leakage and may prevent defor-
mation of the pens 12, 13. The guide 17 may comprise
a T-rail for engaging the corresponding guide track 21 of
the cartridge 3. A T-rail prevents rotation of the cartridge
3 around the straight line of movement Y, as well as
around the other axes X, Z.

[0020] The receiving structure 4 comprises a latch ar-
rangement 26 for locking the cartridge 3. In the shown
embodiment, the latch arrangement 26 comprises a latch
27, arranged to be guided by a corresponding latch track
28 of the cartridge 3, between a locked and an unlocked
position. The latch 27 may be arranged in the bottom of
the receiving structure 4 for engaging the bottom 35 of
the cartridge 3. The latch arrangement 26 may comprise
a latch pivot 29 and a pivot arm 29B, to allow moving of
the latch 27 between a locked and unlocked position, by
pivoting around a pivot axis L. In the drawing, the pivot
axis L is perpendicular to the straight line Y, parallel to
the Z-axis. In an embodiment, the latch 27 is biased
around the pivot axis L, so as to return to a starting po-
sition after ejection of the cartridge 3, and so astoengage
respective latch track walls.

[0021] Inanembodiment, the latch 27 comprises a pin.
In a locked position, the latch 27 engages a correspond-
ing latch stop 30 of the cartridge 3. In an unlocked posi-
tion, the latch 27 is disengaged from the latch stop 30,
so that the cartridge 3 can be released from the receiving
structure 4. The latch 27 may extend on top of the pivot
arm 29B. In an installed condition of the cartridge 3, the
latch 27 extends in the latch track 28 while the pivot 29
and pivot arm 29B extend below the bottom 34 of the
cartridge 3. In the shown embodiment, the latch arrange-
ment 26 comprises latch boundaries 29C for limiting the
movement of the latch 27. In an embodiment, the latch
boundaries 29C are arranged to engage and limit the
movement of the latch pivot arm 29B. In an inserted con-
dition of the cartridge 3 the latch boundaries 29C extend
under the cartridge 3.

[0022] The cartridge receiving structure 4 comprises
an ejector 31. Fig. 3 shows the ejector 31 in a decom-
pressed state, after ejection or before insertion of the
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cartridge 3. Eachreceiving structure 4 comprises an ejec-
tor 31. The ejector 31 is biased in a direction parallel to
the straightline Y. The ejector 31 may comprise a spring,
or another resilient element, for example an elastomeric
element. The spring may comprise a helical spring. When
the fluid cartridge 3 is inserted and latched, the leading
end 44 of the ejector 31 engages the front face 33 of the
cartridge 3. In the shown embodiment, the central axis
C2 of the spring is equal to the central axis C2 of the
second fluid pen 13. The second fluid pen 13 extends
within the spring. The helical spring is attached to a base
32 of the second fluid pen 13. The size of the ejector
spring is such that in a decompressed condition of the
helical spring (Fig. 3), the cartridge 3 can be taken out
by hand.

[0023] The ejector 31 is arranged to push the cartridge
3 out of the receiving structure 4. In an installed and
locked condition, the cartridge 3 is retained in the receiv-
ing structure 4 by the latch 27, while compressing the
ejector 31. The latch 27 may be directed from a locked
to an unlocked position by further pushing the cartridge
3 against the force of the compressed ejector 31 along
the straight line Y, as will be explained further below. In
an unlocked position, the latch 27 releases the cartridge
3, and the ejector 31 decompresses so as to eject the
cartridge 3 in a direction out of the receiving structure 4
along the straight line Y.

[0024] Fig. 5 and 6 illustrate an embodiment of a fluid
cartridge 3 in perspective view. Fig. 5 clearly depicts the
front face 33, while Fig. 6 more clearly depicts the bottom
face 35. In the shown embodiments, the fluidic, electric
and keying interfaces are arranged on the front face 33.
The guide interface, latch track 28 and latch stop 30 are
arranged on the bottom face 35.

[0025] The fluidicinterfaces of the cartridge 3 comprise
a first cartridge fluidic interface for a first fluid and a sec-
ond cartridge fluidic interface for a second fluid. In an
embodiment, the first fluid comprises a print fluid or liquid
such as ink, and the second fluid comprises a gas such
as air. In the shown embodiment, the first and second
cartridge fluidic interfaces comprise a first and a second
socket 14, 15, respectively, arranged to receive and
transport fluid from and/or to respective pens 12, 13, re-
spectively. The first socket 14 may be connected to an
inner volume of the cartridge 3. The second socket 15
may be connected to a pressure bag in the inner volume
of the cartridge 3.

[0026] The depth of the respective socket 14, 15 is
approximately the same as or shorter than a length of
the guide 17 or guide track 21, to receive the respective
pen 12, 13 after engagement of the cartridge 3 with the
guide 17, to ensure proper alignment with the respective
pen 12, 13. The central axes C1, C2 of the sockets 14,
15 are parallel to the straight line Y. In an installed con-
dition of the cartridge 3, the central axes C1, C2 of the
sockets 14, 15 are approximately the same as the central
axes C1, C2 of the respective receiving fluidic interfaces
12, 13.
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[0027] The cartridge 3 may comprise an ejector align-
ment interface 36 on the frontface 33. In an embodiment,
the ejector alignmentinterface 36 is arranged near and/or
around one of the cartridge fluidic interfaces, which in
the shown embodiment are arranged as sockets 14, 15.
In the shown embodiment, the ejector alignmentinterface
36 is arranged around the second socket 15, having the
same central axis C2 with the second socket 15, and in
an inserted condition of the cartridge 3, the same central
axis C2 as the second pen 13. In the shown example,
the ejector alignment interface 36 comprises a ring, for
example in the shape of a ridge or flange around the
second socket 15, for engaging the inner circumference
of the leading end 44 of the spring shaped ejector 31, for
aligning and maintaining the ejector 31 in position when
engaging the cartridge 3.

[0028] The first socket 14 comprises seal ring 37 for
receiving the first pen 12. The seal ring 37 comprises
resilient material, for example elastomeric material, to at
least substantially fluid tightly enclose the first fluidic pen
12, in a connected condition of the first pen 12. As will
be explained further below, at an insertion and ejection
stage, the pen 12 is inserted further inwards into the first
socket 14, as compared to a position wherein the pen 12
is connected for printing. Therefore the seal ring 37 is
arranged to allow further deformation, to allow such fur-
ther insertion of the first pen 12. The inner diameter of
the seal ring 37 is such that it fluid tightly encloses the
first pen 12 from a narrow portion of the conical shape
of the pen 12 up to a wider portion. For example, the pen
12 may have a smallest diameter of approximately 2,0
and a largest diameter of approximately 2,3 millimeter
along the coned shape. In other embodiments the pen
12 may have a smallest diameter of atleast approximate-
ly 1,5 and/or a largest diameter of approximately 3,5 mil-
limeter or less along the coned shape of the pen 12. Again
further embodiments may have smaller and/or larger di-
ameters, respectively.

[0029] The seal ring 37 is arranged to fluid tightly en-
close thefirst pen 12 along a substantial part of the length
of the first pen 12. In an embodiment, the inner diameter
of the seal ring 37 is approximately 1,2 millimeters. De-
pending on the diameter of the pen 12, in other embod-
iments the inner diameter of the seal ring 37 may be
between approximately 0,6 and approximately 3,0 mil-
limeters. The inner diameter of the seal ring 37 may
stretch while maintainingits fluid tight pen enclosing char-
acteristics when the pen 12 slides through the seal ring
37, for example at least approximately 0,3 millimeters,
or in another embodiment at least approximately 0,6 mil-
limeters, or in another embodiment at least approximate-
ly 1,6 millimeters. In the shown embodiment, the seal
ring 37 comprises a tapering receiving mouth 37B for
aligning the first pen 12 at insertion. In the shown em-
bodiment, the seal ring 37 comprises bumps 37C, ar-
ranged to prevent that the seal ring 37 sticks against an
opposite engaging surface, for example at insertion in
the receiving structure and/or at manufacture.
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[0030] The cartridge 3 comprises an electrical circuit
19 (Fig. 3). Inthe shown embodiment, the electrical circuit
19 is sunken with respect to the front face 33, so that
electrical contact with the connector circuit 18 is made
only after the other interfaces are connected. In an em-
bodiment, this may prevent that a printer receives elec-
trical signals before the fluidic interfaces 12, 14, 13, 15
are connected. Such electrical signals sometimes trigger
aprinter to actuate a printhead 5 and/or cartridge 3, which
may be prevented by certain embodiments of this disclo-
sure.

[0031] The cartridge electrical circuit 19 is arranged to
connect sideways, when inserted in the receiving struc-
ture 4. In connected condition, the connector circuit 18
extends atleast partly within the cartridge 3. Forexample,
the cartridge electrical circuit 19 comprises electrodes
38 extending in one plane, approximately perpendicular
to the front face 33 of the cartridge 3, and parallel to the
insertion direction, and/or a plane formed by the Z-axis
and Y-axis. In an embodiment, the electrodes 38 of the
cartridge electrical circuit 18 extend along a line PP that
is approximately parallel to the Z-axis and/or the front
face 33, in an installation position of the cartridge 3. The
line PP extends behind the front face 33. The electrodes
38 of the cartridge electrical circuit 19 are arranged to
connect to the corresponding electrodes 20 of the con-
nector circuit 18. The line PP that extends through the
electrodes 38 of the cartridge 3 is parallel to the line P
(Fig 4) that extends through the electrodes 20 of the con-
nector circuit 18, in an installed condition of the cartridge
3. In an installed condition, the connector circuit 38 ex-
tends at least partly through or behind the front face 33
of the cartridge 3, for connection with the cartridge elec-
trical circuit 18.

[0032] Inan embodiment, the cartridge 3 comprises a
cartridge keying interface 24 for preventing connection
to a receiving structure 4 that is arranged with a non-
matching keying interface 22. In the shown embodiment,
the cartridge keying interface 24 comprises a cut out 25.
In other embodiments, the cartridge keying interface 24
may comprise a protrusion, and in again other embodi-
ments it may comprise both. The cartridge keying inter-
face 24 is arranged to block further insertion of the car-
tridge 3 if the receiving keying interface 22 does not
match. The cartridge keying interface 24 is arranged to
block insertion of the connector circuit 18 into the car-
tridge 3 if the receiving keying interface 22 does not
match, so that electrical connection with the cartridge
electrical circuit 19 will fail.

[0033] The keying interfaces 22, 24 may be arranged
to provide additional alignment of the cartridge 3 with
respect to the receiving structure 4, in addition to the
guide 17, for example preventing rotation around the
straight line of movement Y. Furthermore, if the keying
interfaces 22, 24 of the receiving structure 4 and the car-
tridge 3 match, the keying interfaces 22, 23 may engage
due to their corresponding shape, so that the circuits 18,
19 are interconnected properly.
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[0034] In some embodiments, the cartridges 3 are not
provided with a keying interface 24 so that the cartridges
3 may match any of the receiving structures 4 of the fluid
injection device 1, and the circuits 18, 19 interconnect,
regardless of the receiving keying interface 24.

[0035] The cartridge 3 comprises a guide interface for
cooperation with the guide 17 of the receiving structure
4. In the shown embodiment, the guide interface com-
prises a guide track 21. The guide interface is arranged
for guiding the cartridge 3 along a straight line Y for con-
necting the interfaces. The guide interface may have a
guide engaging surface that extends parallel to said
straight line Y.

[0036] The guide track 21 is arranged for engaging the
guide 17. The guide track 21 may be arranged to guide
a corresponding T-rail guide 17. In the shown embodi-
ment, the guide track 21 comprises a T-shaped cut out.
The guide track 21 comprises flanges 39 for engaging
under the wings 17B (Fig. 3) of the T-rail guide 17. The
guide track 21 may comprise a tapered opening 40 for
facilitating easy reception of the T-rail guide 17. The
flanges 39 may be tapered near the opening 40. The
guide track 21 may further comprise a guide stop 45.
[0037] The bottom 35 of the cartridge 3 further com-
prises a latch track 28. The guide track 21 and the latch
track 28 may comprise one integral cut out in the bottom
35 of the cartridge 3. The bottom 35 may comprise an
integrally molded plastic shape.

[0038] The cartridge 3 comprises a latch track 28 and
a latch stop 30. The latch track 28 is arranged to move
the latch 27 with respect to the latch stop 30. Once the
latch 27 engages the latch stop 30, the cartridge 3 is
retained. The position of the latch stop 30 may determine
the location of the cartridge interfaces with respect to the
receiving structure interfaces, along the straight line Y.
[0039] Thelatchtrack21 comprisesalockingtrack 28A
and an unlocking track 28B. The locking track 28A may
be fully or partially different from the unlocking track 28B.
The latch stop 30 is arranged between the locking track
28A and the unlocking track 28B, so that the latch 27 is
guided on one side 28A of the latch stop 30 during inser-
tion, and on an opposite side 28B at ejection. Atinsertion,
the latch 27 is guided by the locking track 28A. The lock-
ing track 28A may comprise a latch guiding surface 46
of the latch stop 30, for guiding the latch 27 on the correct
side of the latch stop 30. The locking track 28A may fur-
ther comprise a latch guide wall 47, at the end of the
locking track 28A. The latch guide wall 47 is arranged to
receive the latch 27 at the end of the locking track 28A,
and direct the latch 27 to the latch stop 30. The latch stop
30 comprises a latch stop wall 49 and a latch abutment
50. The latch guide wall 47 is arranged to guide the latch
27 into an engaging locked position with the latch stop
wall49 (Fig. 13). The abutment 50 comprises a protrusion
in the stop wall 49 for keeping the latch 27 from sliding
off the latch stop wall 49. In the locked position, the latch
27 engages the abutment 50. In the locked position, the
ejector 31 is compressed and pushes the cartridge 3 so
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that the latch stop 30 is pushed against the latch 27.
[0040] Furthermore, the unlocking track 28B compris-
es a latch re-direct wall 48. The latch re-direct wall 48 is
arranged to receive the latch 27 when the latch stop 30
and latch track 28A are pushed inwards, and to guide
the latch 27 into the unlocking track 28B for ejection, out
of the latch stop engagement position. At ejection, the
latch 27 passes the opposite side of the latch stop 30,
with respect to insertion. The latch re-direct wall 48 may
be arranged at the end of the latch track 28. Once the
latch 27 is in an unlocked position, the ejector 31 ejects
the cartridge 3 so that it can be taken out manually.
[0041] Inanembodiment, the latch track 28 comprises
audible and/or tactile feedback members. The latch 27
may be biased around it pivot axis L. The latch 27 may
slide against latch track walls while the latch 27 travels
through the latch track 28. For example, one or more
latch track walls may comprise one or more feedback
members such as ledges to provide for audible and/or
tactile feedback while the latch 27 travels in the latch
track 28. The feedback members may be provided near
the latch guide wall 47, from where latch 27 will move
into a locked position if the cartridge 3 is released. When
receiving audible and/or tactile feedback, a user may
know that the cartridge 3 may be released and that it is
locked to the receiving structure 4. Another feedback
member may be provided near the latch re-direct wall 48
for indicating an unlocking of the cartridge 3.

[0042] Fig. 7 shows a cross section of a part of the fluid
ejection system 1, wherein the fluid cartridge 3 and the
receiving structure 4 are connected. The ejector 31 is
compressed and pushes the cartridge latch stop 30
against the latch 27. The cartridge 3 is further held in
place by the guide 17. The pens 12, 13 extend largely
within the respective sockets 14, 15 for transporting the
respective fluids between the cartridge 3 and the fluid
ejection device 2.

[0043] The electrodes 20, 38 of the connector circuit
18 and the cartridge electrical circuit 19, respectively,
interconnect sideways. For example, the electrodes 20,
38 interconnect along a line P or PP that is parallel to the
Z-axis, and/or in a plane that is parallel to the plane
formed by the Y-axis and the Z-axis. Since the cartridge
electrical circuit 19 is sunken with respect to the front
face 33 of the cartridge 3, the connector circuit 18 and
the cartridge electrical circuit 19 interconnect within the
outer circumference of the cartridge 3, behind the front
face 33. In an installed condition, the connector circuit
18 extends at least partly within the cartridge 3. In an
embodiment, the connection between the connector cir-
cuit 18 and the cartridge electrical circuit 19 is established
behind and/or next to a cartridge keying interface 24,
within the cartridge 3.

[0044] In an embodiment, the cartridge 3 comprises at
least one finger engagement surface 51 to facilitate and
indicate manual handling of the cartridge 3, for example
when inserting or taking out the cartridge 3. The finger
engagement surface 51 may comprise one or a combi-
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nation of an inwards curve, one or more ribs, a cut out,
etc. The finger engagement surface 51 may be arranged
on the top face 53 of the cartridge 3, and close to the
back face 34. As illustrated in the shown embodiment, in
an installed condition of the cartridge 3, the receiving
structure 4 largely covers the finger engagement surface
51. After ejection, the finger engagement surface 51 is
visible and free to be engaged for taking out the cartridge
3.

[0045] In an embodiment, the cartridge 3 comprises a
finger push surface 52 to indicate that the cartridge 3
needs to be pushed into the receiving structure 4, for
both locking and unlocking of the cartridge 3. The finger
push surface 52 may comprise one or a combination of
an inwards curve, one or more ribs, a cut out, etc. The
finger push surface 52 is arranged in the back face 34.
In an installed condition of the cartridge 3, the back face
34 and the finger push surface 52 are visible outside of
the receiving structure 4. Although the finger push sur-
face 52 may have a predetermined location on the back
face 34, an aspect of certain embodiments of this disclo-
sure is that the cartridge 3 may be pushed on any location
of the back face 33 for proper connection of the interfac-
es, because guide 17 may guide the cartridge 3 along
the straight line Y, irrespective of a specific pushing lo-
cation or inclination.

[0046] Fig. 8 shows an embodiment of a method of
connecting a fluid cartridge 3 to a receiving structure 4
in a flow chart. In a first stage 800 of such method, a fluid
cartridge 3 is inserted in a receiving structure 4. The
movement is confined to one dimension, that is, the car-
tridge 3 is moved along the straight line Y, as indicated
by stage 810. At the end of the one dimensional move-
ment, afluidic connection is established between the car-
tridge 3 and the fluid ejection device 2. In a stage 820,
the latch 27 is guided into the locked position by the move-
ment along the straight line Y. The latch 27 maintains the
fluidic connection. Stage 810 and 820 may occur simul-
taneously. In a stage 830, fluid may flow through the con-
nected fluidic interfaces, for example for fluid ejection.
[0047] Fig. 9 shows a further embodiment of a method
of connecting a fluid cartridge 3 to a receiving structure
4in aflow chart. Fig. 10 - 15 illustrate sequential positions
of the cartridge 3 with respect to the latch arrangement
26, corresponding to some of the stages 900 - 914 of Fig.
9.

[0048] In a stage 900, the cartridge 3 is manually in-
serted into the receiving structure 4. Fig. 10 corresponds
to stage 900, wherein the position of the cartridge 3 with
respect to the receiving structure 4 and the latch arrange-
ment 26 are illustrated. In a next stage 901, the guide
track 21 engages the guide 17. By further pushing the
cartridge 3 into the receiving structure 4, the guide 17
guides the cartridge 3 along the straight line Y, in the
direction of the ejector 31. In a further stage 902, the latch
27 engages the latch track 28. The latch 27 is guided
along the locking track 28A, as illustrated by Fig. 11. The
pivot arm 29B pivots around pivot axis L (Fig. 3), to allow
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the latch 27 to be guided by the walls of the locking track
28A. In stage 903, the ejector 31 engages the front face
33 of the cartridge and is compressed. The ejector 31
may engage the ring 36 thatis provided around a second
pen receiving socket 15. Said stages 901 - 903 may take
place simultaneously.

[0049] In the embodiment shown in Figs. 9 - 15, the
cartridge 3 and the receiving structure 4 have matching
keying interfaces 22, 24. In a stage 904, the fluidic inter-
faces 12, 13, 14, 15 are interconnected and the keying
interfaces 22, 24 of the receiving structure 4 and the car-
tridge 3 match. The matching keying interfaces 22, 24
allow the cartridge electrical circuit 19 and the connector
circuit 18 to interconnect. After the key match, in stage
905, the electrical connection between the circuits 18, 19
is established. The control circuit 8 receives a corre-
sponding signal that the electrical connection is estab-
lished. The established electrical connection implies that
the fluidic connections are also established.

[0050] In a stage 906, the user pushes the cartridge 3
in until receiving a tactical and/or audible feedback. For
example, the latch 27 engages the end 47 of the latch
track 28 and/or the guide stops 45 engage an end of the
guide 17 and/or the ejector 33 cannot be compressed
further. In the corresponding Fig. 12 it is shown that the
latch 27 engages the end of the latch track 28, in this
embodiment the latch 27 engages the latch guide wall
47 for directing the latch 27 in a locked position when
released. In a stage 907, the user will manually release
the cartridge 3. In a stage 908, the ejector 31 decom-
presses, pushing the cartridge 33 backwards until the
latch 27 engages the latch stop 30. As can be seen from
corresponding Fig. 13, the latch 27 retains the cartridge
3 by engaging the latch stop wall 49. The latch 27 is held
in position by the abutment 50. The stages 904 and 905
of the key match and electrical connection, and the stag-
es 906 - 908 of the latch lock may take place approxi-
mately simultaneously.

[0051] If the cartridge 3 is not pushed in correctly, the
fluidic and/or other interfaces may nothave been properly
connected. In such case, the latch 27 may not reach the
latch guide wall 47 and does not reach the locked posi-
tion. Then, the cartridge 3 will automatically be pushed
out by the ejector 31, before any electrical and/or fluidic
connection is made.

[0052] Ina stage 909, the fluid ejection system 1 prints
by retrieving the first fluid from the cartridge 3, through
the first fluidic interfaces 12, 14. After printing, for exam-
ple when the cartridge 3 is substantially empty, the car-
tridge 3 may be ejected for replacement. In a stage 910,
auser pushes the cartridges 3 in the direction of the ejec-
tor 31. By pushing the cartridge 3, the latch 27 may en-
gage the latch re-direct wall 48. In a next stage 911, the
latch 27 is guided into an unlocked position, for example
by the latch re-direct wall 48 (Fig. 14). In the unlocked
position, the cartridge 3 is no longer retained by the latch
27.In a stage 912, a user may manually release the car-
tridge 3. In a stage 913, the ejector 31 decompresses,
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ejecting the cartridge 3 (Fig. 15). Ejection is made pos-
sible since the cartridge 3 is no longer retained (Fig. 15).
In stage 914, the user takes the cartridge 3 out of the
receiving structure 4.

[0053] As described, the cartridge 3 may comprise a
first fluidic interface 12, a second fluidic interface 13, an
electrical interface 19, an ejector alignment interface 36,
and/or a keying interface 24, which are arranged in the
front face 33. The guide interface is arranged in the bot-
tom face 35, having a receiving opening 40 near the front
face 33. Hence, the interfaces are arranged to engage
near the front surface 33 of the cartridge 3. In the shown
embodiment, the keying interface 24 and the electrical
interface 19 are arranged near the top surface 53, the
second fluidic interface 15 and the ejector alignment in-
terface 36 are arranged near the middle of the front sur-
face 33, and the first fluidic interface 14 and the guide
receiving opening 40 are arranged near the bottom face
35. The interfaces are relatively evenly distributed over
the front face 33, providing for a relatively even distribu-
tion of the connecting forces of the respective interfaces,
and relatively low total connection force, for example
around 14 Newton or less. In the latch and guide mech-
anisms of the fluid ejection system 1, no deformation of
latch or guide parts is necessary. A relatively light and
simple push is sufficient for establishing a secure lock.
Furthermore, the guide 17 allows for a user to push on
any location of the back face 34 of the cartridge 3 for
establishing all connections in one direction Y.

[0054] The cartridge 3 and receiving structure 4 may
be relatively thin, consuming just a small volume of the
printer. The cartridge motion track also consumes rela-
tively little space because it comprises a straight line Y.
Moreover, the cartridge 3 may be released using the
same push motion in the same direction Y. Ifthe cartridge
3 is not properly connected, for example fluidically and/or
electrically, the cartridge 3 is automatically pushed out
by the ejector 31.

[0055] The above description is not intended to be ex-
haustive or to limit the invention to the embodiments dis-
closed. Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In some embodiments, mechanical inversions may be
applied with respect to the shown embodiments. For ex-
ample, the latch track 28 may be provided on the receiv-
ing structure 4, while the latch arrangement 26 may be
provided in the cartridge 3. The first and second fluidic
interfaces of the cartridge 3 may comprise pens, while
the corresponding first and second fluidic interfaces of
the receiving structure 4 may comprise sockets.

[0056] The indefinite article "a" or "an" does not ex-
clude a plurality, while a reference to a certain number
of elements does not exclude the possibility of having
more elements. A single unit may fulfil the functions of
several items recited in the disclosure, and vice versa
several items may fulfil the function of one unit.
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[0057] Inthefollowing claims, the mere factthat certain
measures are recited in mutually different dependent
claims does not indicate that a combination of these
measures cannot be used to advantage. Multiple alter-
natives, equivalents, variations and combinations may
be made without departing from the scope of the inven-
tion.

Claims

1. Ink cartridge (3) for an inkjet printer (2), comprising
a bottom face (35) and a front face (33);
interfaces on the front face (33) for connection to a
cartridge receiving structure (4), the interfaces in-
cluding
an ink interface (14); and
a guide interface in the bottom face (35) for guiding
the cartridge (3) along a straight line (Y) for connect-
ing the interfaces, characterized in that
the guide interface comprises a guide track (21) for
guiding a T-rail guide (17) extending parallel to said
straight line (Y);
in the bottom face (35), a latch stop (30) and a latch
track (28) are arranged to guide and retain a latch
(27) of the cartridge receiving structure (4); and
the guide track (21) and the latch track (28) are
formed by one integral cut out in the bottom (35) of
the cartridge (3).

2. Ink cartridge (3) according to claim 1, wherein the
guide track (21) comprises a T-shaped cut out.

3. Ink cartridge (3) according to claim 1, wherein the
guide track (21) comprises a tapered receiving open-
ing (40) near the front face (33).

4. Ink cartridge (3) according to claim 2 and 3, wherein
the guide track (21) comprises flanges (39) being
tapered near the opening (40).

5. Ink cartridge (3) according to claim 1, wherein the
guide track (21) comprises a guide stop (45) for en-
gaging an end of a T-rail guide (17).

6. Ink cartridge (3) according to claim 1, wherein the
ink interface (14) comprises a socket for receiving a
pen (12) having a length that is approximately the
same as or shorter than the guide track (21), wherein
the central axis (C1) of the socket is parallel to said
straight line (Y).

7. Ink cartridge (3) according to claim 1, wherein the
ink interface (14) comprises a socket for receiving a
conically shaped pen (12) of the receiving structure
(4), the ink interface (14) comprising a seal ring (37)
of resilient material, arranged to stretch an inner di-
ameter at least approximately 0,3 millimeters for en-
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closing the pen (12) along its conical shape at inser-
tion.

Ink cartridge (3) according to claim 7, wherein the
seal ring (37) comprises a tapering receiving mouth
(37B).

Ink cartridge (3) according to claim 1, wherein the
interfaces comprise an electrical circuit (19) for elec-
trical contact between the ink cartridge (3) and the
cartridge receiving structure (4).

Ink cartridge (3) according to claim 9, wherein the
electrical circuit (19) is sunken in the cartridge front
face (33), so that electrical contact is made after the
other interfaces are connected.

Ink cartridge (3) according to claim 10, wherein the
electrical circuit (19) comprises electrodes (38) that
extendina plane that is approximately perpendicular
to the front face (33) of the cartridge (3), and approx-
imately parallel to the straight line (Y), for establish-
ing asideways connection with a corresponding con-
nector circuit (18).

Ink cartridge (3) according to claim 9, wherein the
electrical circuit (19) is arranged near a top surface
(53) and the ink interface (14) is arranged near the
bottom face (33).

Ink cartridge (3) according to claim 1, wherein the
latch track (28) comprises a locking track (28A) and
an at least partially different unlocking track (28B),
and is arranged to move the latch (27) with respect
to the latch stop (30)

along alocking track (28A) into alocked engagement
position at insertion, and

along an unlocking track (28B), different from the
locking track (28A), into an unlocked position at ejec-
tion.

Ink cartridge (3) according to claim 13, wherein the
latch stop (30) is arranged between the locking track
(28A) and the unlocking track (28).

Ink cartridge (3) according to claim 13, comprising a
latch guide wall (47) at the end of the locking track
(28A) to direct a latch (27) to the latch stop (30).

Ink cartridge (3) according to claim 1, wherein the
latch stop (30) comprises a latch stop wall (49) and
a latch abutment (50), the abutment (50) comprising
a protrusion in the stop wall (49) for keeping the latch
(27) from sliding off the latch stop wall (49).

Ink cartridge (3) according to claim 1, wherein the
interfaces on the front face comprise an ejector align-
ment interface (36), the ejector alignment interface
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(36) comprising a ring-shaped ridge.
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