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CONTAINERS WITH LID MANIFOLDS
BACKGROUND

[0001] Cartridges may be used in connection with printing systems. Some
printing systems may not be equipped with a mechanical pumping arrangement

for transport of printing fluid to the cartridges.
BRIEF DESCRIPTION OF THE DRAWINGS

(00027 The drawings are provided {o illustrate various examples of the subject
matter described herain in this disclosure (hereinafter "hereiny” for short, uniess
explicitly stated otherwise) related (o containers with lid manifolds and are not
intended to limit the scope of the subject matter. The drawings are not

necessarily to scale.

(00037 Figs. 1a and 1b are schematics showing an exampie holding fixture
and an example carriage manifold of a printing system in a) front view and b}

side view.

(00047 Figs. Za and Zb are schematics showing example replaceable

containers with a) one and b) three lid manifold input ports.

100087 Figs. 3a, 3b and 3c are schematics showing an example cartridge lid,
wherein Fig. 3a llustrates the example cartridge lid without additional parts, Fig.
3b additionally illustrates example sealing septa, and Fig. 3¢ illustrates the

example cartridge lid with an exampie lid manifold mounted to it.

100087 Figs. 4a and 4b are schematics showing cross-sectional views through
the example replaceable containers of Fig. 2b, wherein Fig. 4b shows a

magnified section of Fig. 4a.

[0607] Figs. 5a, b, 5c, and 5d are schematics showing anocther example
replaceable container. Figs. 5a and 5b illustrate an example lid manifold of the
replaceable cartridge in a) perspective (lop)-view and b) perspective (botiom)-

view. Fig. 5¢ shows a perspective view of the replaceable cartridge body with
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an example lid mounted to it. Fig. 5d illustrates the replaceable cartridge with
the example lid of Fig. 5¢ and the example lid manifold of Figs. 5a, 5b mounted
to it

(00087 Figs. 6a and Bb are schematics showing parts of an exampile printing
system including the example holding fixture and the example carriage manifold
of Figs. 1a and 1b, as well as the two example replaceable cariridges of Figs.
2a and 2b.

[0008] Figs. 7a, 7b, 7c, and 7d are schematics showing example removable
plugs: Fig. 7ais a side view of a first example removabie plug; Fig. 7bis a
perspective view of the first example removable plug insertad into the example
replaceable cartridge of Fig. 2a; Fig. 7¢ is a cross-sectional view through Fig.
7b; and Fig. 7d is a perspective view of a second example removable plug to be

inserted into the example cartridge of Fig. Zb.

100107 Fig. 8 is a schematic showing an example removable tape to cover the

axample cartridge of Fig. 2b.

(00111 Fig. 9 is a schematic showing the components of an example article as

describad herein.

i0012] Figs. 10a and 10b are schematics showing the top view (10a) and side

view {10b) of an example crenulated septum as described herein.
DETAILED DESCRIPTION

[0013] Printing systems without a mechanical pumping arrangement for
transport of printing fluid may be employed, particularly with replaceable printing
fiuid containing container. A printing system may include, for example, a printer.
In one example, such a container may be referred (o as a cartridge. A
replaceable cartridge may be removed from and instalied in the printing system

by users of the printing system.

(00141 In many instances, it is desirable to maintain an air path between the

foam and the manifold opening in a cartridge. Such a path may allow the air
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within the cartridge to expand back up the tubes during temperature cycling
when the temperature has increased. However, the designs of many current
cartridges do not allow sufficient air path, thus negatively impacting the

performance of the cartridge, and in turn the printing system.

(001571 In view of the aforementioned challenges related {o air path, the
Inventors have recognized and appreciated the advantages of a container with a
Hid manifold. Following below are more detailed descriptions of various
exampiles related to a container with lid manifold. The various examples

described harein may be implemeantad in any of numearous ways.

10016] Provided in one aspect of the examples is an article, comprising: a
container body; a lid covering the container body, wherein the lid comprises a lid
aperture to permit passage of a printing fluid into the container body; and a lid
manifold mounted to the lid, wherein the lid manifold comprises: a lid manifold
input port to be fluidly connected {6 and disconnected from a container manifold
port of a separate printer system, a lid manifold cutput opening that is in the
form of a needle having a length of less than or equal {o about 6 mm and is
fiuidly connected to the lid aperture, and a channel fluidly connecting the lid

manifold input port and the lid manifold output opening.

(00177 Provided in another aspect of the examples is an article, comprising: a
container body; a lid covering the container body, whearein the lid comprises a lid
aperture to permit passage of a printing fluid into the container body, the hid
aperture comprising a sealing septum having a crenulated exterior; and a lid
manifold mounted to the lid, wherein the lid manifold comprises: a lid manifold
input port to be fluidly connected {6 and disconnected from a container manifold
port of a separate printer system, a lid manifold oulput opening fluidly connacted
to the lid aperture, and a channel fluidly connecting the lid manifold input port

and the lid manifold output opening.

[0018] Frovided in another aspect of the examples is a covering device
replaceably covering a container body, comprising: a handling element; a lid

aperture to permit passage of a printing fluid into the container body, the lid



WO 2017/209763 PCT/US2016/035744

aperture comprising a sealing septum having a crenulated exterior; and a cover
to cover a lid manifold input port of the container body, the hd manifold
comprising: a lid manifold input port to be fluidly connected {0 and disconnected
from a container manifold port of a separate printer system, a lid manifold output
opening that is in the form of a needie having a length of less than or equal to
about 6 mm and is fluidly connected {o the lid aperture, and a channel fluidly
connecting the lid manifold input port and the hid manifold cutput opening; and a
fid covering the container body, wherein the lid comprises a hid aperture to
permit passage of a printing fluid into the container body, the lid aperture

comprising a sealing septum having a crenulated exterior.

[0018] To the extent applicable, the terms *first,” "second,” "third,” efc. herein
are merely employed to show the respective objects described by these terms
as separate entities and are not meant to connote a sense of chronological

order, uniess stated explicitly otherwise herein.

(00207 Figs. 1a, and 1b are schematic illustrations of an example holding
fixiure 1 and an example carriage manifold 2 of such a printing system. Fig. 1a
is a front view and Fig. 1b is a side view illustration of the components of the

printing system.

1006217 The holding fixture 1 is for the replaceable installation of the articles
described harein (but not shown in Figs. 1a and 1b) in the printing system. In at
least one example, the articles may be a cartridge, such as a replaceable
cartridge, for a printer. Only for the sake of discussion, the term “cartridge” is
employed in many instances herein to describe representatively the term
“article” herein, but it is noted that the articies described herein need not be

fimited to only cartridges.

100227 The replaceable cartridges may be installed in the holding fixture 1 by
inserting the replaceable cartridges into the holding fixture 1. The holding fixiure
1 may have a fastening system for fastening the inserted replaceable cartridges
at an envisaged position. The holding fixture 1 of Figs. 1a and 1b is for the

installation of two replaceable cartridges. In other examples, the holding
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fixtures are for a single, three, four, or ancther number of replaceable cartridges.

[0023] The installed replaceable cartridges may be removed from the holding
fixture again. In some examples, removing the replaceable cartridges from the
holding fixture may involve undoing a fastening mechanism of the fastening
system of the holding fixture. As the replaceable cartridges may be removed
from the holding fixture, the holding fixture may be referred 10 as a holding

fixture to replaceably install replaceable cariridges.

[0024] The carnage manifold 2 has carriage manifold ports 3 to establish
disconnectabile fluid connections (o the replaceable cartridges, and, when
connected, to supply printing fluid to the replaceable cartridges. The carniage
manifold ports 3 may be fluidly connecied to ink tanks located remolely from the
replaceable cartridges. The connection 1o the ink tanks may be established
using the respective end sections of the carriage manifold ports 3, which are not
envisaged to be in direct physical contact with the replaceabie cartridges. The
carriage manifold 2 of Figs. 1a and 1b may have four carriage manifold ports 3,
which may have a shape of needles. The needles may be flexible needles. In
other examples, carriage manifolds may have ancther number of carriage
manifold ports 3, such as one, two, three, five and six carriage manifold poris 3.
in other examples, the carriage manifold ports 3 have forms different from the
needle form of Figs 1a and 1b. H is noted that in some instances a lubricant
may be used to facilitate engagement between the needle and the pori(s) of the

articles.

(002581 The carriage manifold 2 may be mounted to the holding fixture 1 to
pivot around a pivol axis 4. For mounting to the holding fixture 1 the carriage
manifold 2 is supported by a supporting structure. The supporting structure may
gither be part of the carriage manifold 2 or an independent part. The carriage
manifold 2 has the ability to pivot around the pivot axis 4 from a first pivot
position to a second pivot position. The pivoling movement is used to control
the fluid connection between the carriage manifold 2 and the replaceable

cartridges installed in the printing system. In the first pivot position, the carriage
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manifold 2 may be fluidly disconnected from the replaceable cartridges. Inthe
second pivot position, the carriage manifold 2 may be in fluid connection with
the replaceable cartridges to supply printing fluid to the replaceable cartridges.
In Figs. 1a and 1b, the carriage manifold 2 is in the first pivot position and no
replaceable cartridges are installed in the printing system. The transition
between the first and second pivot positions of the carriage manifold 2 are

described in more detail later with reference o Figs. 4 and 5.

100287 Figs. 2a and 2b are schematic illustrations of example replaceable
cartridges 5, 6 1o be installed in the holding fixture 1. The replaceable cartridges
5, 6 each comprises a cartridge body 7, 8, a cartridge lid 9, 10, and a lid
manifold 13, 14.

100277 The container bodies 7, 8 are at least substantially prismatic and may
comprise rectangular, opposing faces. in this context, substantially prismatic
may refer to that the basic shape of the container bodies 7, 8 is prismatic, while
details of the container bodies 7, 8 may deviate from the prismatic shape. In
one example, the borides are prismatic. In one example, the shape of the
container body is entirely (completely) prismatic. The internal space of the
container bodies 7, 8 is partly holiow and may comprise an area for storage of
printing fluid. In one example, the area for storage of printing fluid includes a

foam structure capable of absorbing printing fluid to be stored.

(00281 The (cartridge) lids 9, 10 are formed as, and/or have a shape of, at
least substantially two dimensional, planar sheets. In this context, substantially
two-dimensional means that the thickness of the lids 9, 10 is small compared to
their lengths and/or widths. In one example, the lids are (completely) two
dimensional, planar sheets. Each of the sheets covers one face of the
corresponding container body 7, 8. In some examples, the lids 9, 10
themselves define the face of the corresponding container bodies 7, 8, while in
other examples the lid 9, 10 is mounted to the face of the corresponding

container bodies 7, 8.

(00297 The lid manifold 13 of the replaceable cartridge 5 of Fig. 2a is mounted
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to the lid 8. In some examples, the mounting of the lid manifold 13tothe id 9 is
achieved by snap-fitling the lid manifold 13 to the lid 9. The lid manifold 13
comprises one id manifold input port 15, This one lid manifold input port 15 is
formed as, and/or has a shape of, a tube socket. The tube socket 15 protrudes
away from the lid manifold 13 in a direction which is at least substantially
perpendicular to the outer surface of the at least substantially two-dimensional
planar lid 9. In this contex{, substantially perpendicular refers to that the fube
socket 15 and the outer surface of the Hid 9 include an angle betweaen about 85°
and about 95°. In some examples, the included angle is completely
perpendicular — 1.e., 90°. The tube socket 15 may be of such a shape that it is
able to engage with one port 3 of the carriage manifold 2, which in the example
of Figs. 1a and 1b are in the shape of needies. When one needle 3 and the
tube socket 15 are engaged, a fluid connection between the carriage manifold 2

and the replaceable cartridge 5 may be established.

100307  In one example, the lid manifold 13 may comprise a flat body, which
has a minimal thickness sufficient to form a channel within the bulk of the flat
body. The upper limit of the flat body’s thickness is defined by the thickness of
the channel plus the wall thickness around the channel. In other words, the flat
body may be as thin as possible under the consideration that it may
accommaodate the channel (the channels of the lid manifolds 13, 14 will be
described in detail later with reference to Figs. 4). In one example, the tube
socket 15 is also perpendicular to the outer surface of the flat body. In another
example, the flat body thickness may be independent of the channel thickness.
Laterally, the flat body of the lid manifold 13 may extend over and cover a large

portion of the cartridge lid ©.

[0031] In somea examples, one type of printing fluid is supplied to the
replaceable cartridge 5 using the one lid manifold input port 15, which is to be
disconnectably connected to one carriage manifold port 3 of the printing system.
The replaceable cartridge 5 may then be referred to as “single printing fluid

cartridge”.



WO 2017/209763 PCT/US2016/035744

[0032] The lid manifold 14 of the replaceable cartridge 6 of Fig. 2b may
comprise three lid manifold input ports 16, which are in the shape of separate
tube sockets positioned along a straight line. In one example, the lid manifold
14 comprises a flat body, which accommodates three channels. In one
egxampie, the three channels inside the iid manifold 14 run next 1o each other
along a plane which is substantially in parallel to the cariridge lid's 10 outer
surface. Inone example, the channels do not cross each other. In this context,
substantially parallel means that the channels and the cartndge lid’s outer
surface include an angle of less than 5°. In some examples, the extension
direction of the channels is entirely parallel with respect {0 the outer surface of
the cartridge lid 10. Besides having three tube sockets 16 and three channels,
the lid manifold 14 of Fig. 2b is consiructed similarly {o the iid manifold 13 of Fig.
2a. Details described with respect to lid manifold 13 are also present in lid

manifold 14, and vice versa.

[0033] In some examples, three separate fluid connections between the
carriage manifold 2 of the printing system and the replaceable cartridge 6 may
be disconnectably established. In one example each fluid connection is defined
by a particular carriage manifold port 3 and a particular lid manifold input port
16. In some examples, one particular type of printing fluid is supphlied o the
replaceable cartridge 6 using each separate fluid connection. Three different
types of printing fluid may then be supplied to the replaceable cartridge in {otal.
in this case, the replaceable cartridge 6 may be referred (o as "three printing

fluid cartridge.”

(00347 Figs. Za and Zb iilustrate replaceable cartridges 5, 8 with lid manifolds
13, 14 having one and three lid manifold input poris 15, 16, respectively. In
other examples, replaceable cartridges have two, four, five, six, or a different
number of lid manifold input ports. Replaceable cartridges having more than
one lid manifold input port with corresponding separate fluid connection may

generally be referred to as "multi printing fluid cartridges.”

(003571 Also, Figs. Z2a and 2b llustrate lid manifold input ports 15, 16 as being
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in the shape of {ube sockets. In other examples, the lid manifold input ports
may have a different form. Generally, the form of the lid manifold input ports
may fit together with the form of the corresponding carmage manifold ports, so
that the removable engagement of lid manifoild input ports and carriage manifold
ports may provide liquid and air tight fluid connections between the carriage

manifold and the replaceable cariridge.

(00381 In some examples, the lid manifold input ports being in the shape of
tube sockets {(such as input ports 15, 16 shown in Figs. 2a and 2b) are provided
with a notch. The notch may be formed at the mouth of the tube socket and
extend from the mouth, which is remote from the cartridge lid, towards the
carriage lid/ the lid manifold’'s body along the tube socket. The length of the
notch may be small encugh that there may still be an air tight connection
betweaen the tube socket and the carriage manifold port, which has a shape of a
needle, with the latter one inserted into the first one. The technical function of
the notch may become apparent when covering the lid manifold input ports with
a removable tape, as explained in detail later with reference to Fig. 8 Lid
manifold input ports having a form different to tube sockets may aiso be

provided with a notch similar 1o the one described above.

100377 Figs. 3a, b, and 3¢ provide more detailed Hiustrations of an example
cartridge lid 10 of the replaceable cartridge 6. Fig. 3a displays the cariridge hid
10 without any additional parts. The cartridge lid 10 comprises three iid
apertures 11. Through the lid apertures 11 printing fluid may be supplied into
the container body 8. To supply printing fluid to the container body 8 injection
needles may be inserted through the lid apertures 11 into the internal space of
the container body 8. When areas for storing of printing fluid are included in the
container body 8, the printing fluid may be supplied to the areas. In case three
separate areas for storing of printing fluid are included in the container body 10,
those areas may be centrally arranged below the three lid apertures 11. In this
way printing fluid may easily be injected into each of the three separate areas

through the corresponding lid apertures 11,
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[0038] Inthe example of Fig. 3b, the lid apertures 11 of cartridge lid 10
additionally comprise sealing sepita 12. An injection needle may penetraie each
of the sealing septa 12 1o access the internal space of the container body 8.
Each sealing septum 12 creates a liquid and air tight sealing between the
corresponding lid aperture 11 and the needle injected through the sealing
septum 12, A septum may have any suitable geometry. In one example, the

septum described herein may have a crenulated exterior.

(00397 Fig. 3¢ shows the cartridge lid 10 of Figs. 3a and 3b with an example
id manifold 14 mounted to it. The lid manifold 14 has three lid manifold input
ports 16, which are in the shape of tube sockets. The lid manifold 14 is aligned
on the cartridge id 10 based on the mounting assistance protrusions 10a of the
cartridge hd 10,

(00407 Even though Figs. 3a, 3b, and 3c illustrate a cartridge lid 10 having
three lid apertures 11 with corresponding three sealing septa 12, in other
examples cartridge lids may have one, two, four, five, six, or a different number
of id apertures with sealing septa. In some examples, the lid apertures are not

provided with sealing septa at all.

[0041] For some example replaceable cartridges, the number of Iid apertures
and sealing septa may correspond to the number of lid manifold input ports, as
well as {o the number of storage areas for printing fluids in the container body.

In these exampies, separate fluid connections from a particular carriage
manifold port to a particular storage area may be established using a particular
Hid manifold input port and a particular lid aperture with sealing septum. To
establish such separate fluid connections, a particular id manifold input port
may be fluidly connected to a particular lid aperture with sealing septum. An
example of such separate fluid connections is discussed below with reference o
Figs. 4a and 4b.

(00427 Figs. 4a and 4b illustrate cross-sectional views through the example
removable cartridge © of Fig. 2b. The cross-section runs parallel to the x-axis

indicated in Fig. 2b through the center of one of the lid manifold input ports 16,
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which are in the shape of tube sockets. Fig. 4a shows the removable cartridge
& instalied in the holding fixture 1 of the printing system and in fluid connection
with the carriage manifold 2, L.e., the carriage manifold 2 is in the second pivot
position, so that three needles 3 of the carriage manifold 2 are inserted
in/engaged with the three tube sockets 16 of the lid manifold 14, Fig. 4b shows
a magnified section of Fig. 4a. Ht is to be understood that — due to the nature of
cross-section iustrations ~— just one separate fluid connection from the carriage
manifold 2 to the replaceable cartridge 6 appears in Figs. 4a and 4b. However,
the structure of this below described fluid connection may be identical for the

other two separate fluid connections not shown in Fig. 4a and 4b.

[0043] As shown in Fig. 4a, the needle 3 of the carriage manifold 2 is
engaged with the tube socket 16, which extends vertically away from the lid
manifold’s 14 body. This engagement is achieved by pivoting the carriage
manifold 2 from is first pivot position to its second pivot position. During the
pivoting movement the needle 3 is inserted into the tube socket 16, Since the
needle 3 is located at a position distant to the pivot apis, at a pivoting radius
considerable larger than the length of the needle, the insertion movement of the
neeadle 3 at its way into the tube socket 16 runs along a substantially rectilinear
engagement path. In this context, an engagement path is considered 1o be
substantially rectilinear when the angle included between the neadle 3 and the
tube socket 16 is less than 5° during the engagement, i.e., when the needle 3
and the tube socket 16 are in direct, physical contact. in other examples, the
included angle is less than 1°. The substantially rectilinear engagement patch
contribuies o a liguid and air tight fluid connection between the needle 3 and
the tube socket 16,

[0044] The tube socket 16 itself s connected to a channel 17. The channel
17 extends inside the lid manifold’s 14 body along an extension direction, which
(s substantially parallel to the outer surface of the cartridge id 10, In this
context, substantially parallel means that the channel 17 and the outer surface
of the cartridge lid 10 include an angle of less than 5°. In some examples, the

extension direction of the channel 17 is entirely parallel with respect to the outer
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surface of the cartridge id 10, In some examples, the extension direction is
also parallel with the outer surface of the lid manifold’s 14 body. In some
examples, where the lid manifold body is molded in one piece, the channel 17
inside the hid manifold body is formed by lateral drilling a stud hole into the lid
manifold body in a direction parallel to the outer surface of the hid manifold 10,

with the drilled stud hole subsequently sealed by an appropriate seal body.

(00457 At the end section not connected with the tube socket 16, the channe!
17 is connected to the lid manifold output opening 18, which is formed as,
and/or has a shape of, a lid manifold output needle. The Iid manifold output
needle 18 extends perpendicularly away from the channel 17 towards the
cartridge lid 10, Directly underneath the end section of the channel 17 the lid
aperture 11 with sealing septum 12 of the lid manifold 10 is located. The lid
manifold output needle 18 thus may extend directly towards the sealing septum
12. Alower section of the lid manifold output needle 18 may penetrate/engage
with the sealing septum 12 and provide a liquid and air tight fluid connection

between the id manifold output needie 18 and the sealing septum 12.

[0048] The needle 18 may have any suilable length. For example, the length
may be less than or egual to about 7 mmm —~ &.9., less than or egual to about
6.5 mm, about 6 mm, about 5.5 mm, about 5 mm, about 4.5 mm, about 4 mm,
or smaller. Larger or smaller values are also possibie. In one example, the
length is between about 3.0 mm about 5 mm ~ e.g., between about 3.5 mm and
about 4.5 mm, between about 3.8 mm and 4.0 mm, etc. Other values are also
possible. In one example, the length is about 3.9 mm. In one example, the

needle 3 may have the same length as does the needie 18.

100477 Through the lid aperture 11 with sealing septum 12, the internal space
of the comtainer body 8 may be accessed. Centered directly below the lid
aperture 11 with sealing septum 12, an area 19 for storing of printing fluid (such
as a foam structure) is located inside the container body 8. Thus, a fluid
connection from the lid manifold oulput needle 18 to the area 19 for storing

printing fluid is provided through the sealing septum 12
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[0048] In one example, as a result an individual fluid connection betweaen the
carriage manifold 2 and replaceable cartridge € is established. This individual
fiuid connection runs from the needle 3 using the tube socket 16, the channel
17, the lid manifold output needie 18, and the sealing septum 12 of the lid
aperture 11 to the area 19 for storing printing fluid, which is located inside the

body 8 of the replaceable cartridge 6.

(00491 As may be understood based on Figs. 4a and 4b, a general technical
task of the lid manifold 14 is {0 enable the above-described fluid connection by
replaceably (or removably) connacting the needle 3 of the carriage manifold 2
with the sealing septum 12 of the lid aperture 11. Thus, the lid manifoid 14 may
be looked upon as a kind of adapter between those two components bypassing
the spatial offset between the needle 3 and the sealing septum 12 with a fluid
connection. The lid manifold 14 may act as the kind of adapter, as its lid
manifold input port 16 and its lid manifold output opening 18 substantially have
the same spatial offset with respect to each other as the needle 3 and the
sealing septum 12, when the carriage manifold 2 1s in the second pivot position.
In this context, the spatial offset is considered o be substantially the same when
the direcled spatial difference between the two mentioned spatial offsets is less
than 5% of the absolute spatial offset. In some exampiles, the spatial difference
betweean the two mentioned spatial offsets may be less than 1%. In vet another

example, the spatial offsets may be entirely the same.

(00507 In some examples, the lid manifold input port 16 has a spatial offset
with respect to the lid manifold output opening 18, which has a component in a

direction which is paraliel to the outer surface of the cartridge lid 10.

1005817 Figs. ba, Sb, 5¢, and 3d illustrate another example replaceable
cartridge 35 that may be used in connection with the printing system of Figs. 2a
and 2b. Fig. 5a and 5b show the id manifold 29 of the replaceable cartridge 35
in detail. In one example, the lid manifold 29 comprises three lid manifold input
ports 30, which are in the form of tube sockets. The tube sockets 30 of the

replaceable cartridge 35 are similar to the tube sockets 16 of the replaceable
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cartridge 6 shown in Fig. 2b. Details described with respect to the tube sockets

16 apply to the tube sockets 30 as well.

100527 In one exampile, the lid manifold 29 comprises three channels 31a
fiuidly connected to the tube sockets 30. The channels have the same function
as the channels 17 of replaceable cartridge 6 described with reference to Figs.
4a, 4b. However, while the channels 17 are completely embedded inside the
bulk body of lid manifold 14, and thus form closed channels, the channels 31a
of replaceable cariridge 35 are only sunk-in in the bottom cuter surface of the
body of the lid manifold 29, which is facing the cartnidge lid 32 when the lid
manifold 29 is mounted o the replaceabile cartridge 35, and thus form open
channels. In this context, the term “sunk-iny” refers to channels which are not
completely embedded inside the bulk body of a lid manifold 14. The open
channels are closed by the upper outer surface of the cartridge lid 10, as may
be seen in Fig 5d. The channels 313 laterally extend in a direction which is
paraliel to the outer surface of the body of the lid manifold 28. The lateral
extension direction corresponds 1o the flow direction of liguids through the

channel 31a.

100537 The cartridge lid 32 mounted fo the body 34 of the replaceable
cartridge 35 is shown in Fig. 5¢. In one example, the cartridge lid 32 1s made of,
or comprises, a plastic material. The cartridge lid comprises three lid apertures
33. The lid apertures 33 are similar {o the hid apertures 11 of Fig. 3a. Details
described with respect to the lid apertures 11 apply to the lid apertures 33 as
well. One difference between the cartridge lid 10 of Figs. 3a, 3b, 3¢ and the
cartridge lid 32 of Figs. 5¢, 5d is that the lid apertures 33 of cartridge id 32 do
not comprise sealing septa. A liquid and air tight fluid connection to the body 34
of the replaceable cartridge is not established using sealing septa. Instead, the
Hid manifold 29 is mounted to the cartridge lid 32 by laser welding. In oneg
example, due o laser welding, the plastic of the cartridge lid 32 may melt,
thereby connecting the cartridge lid 32 and the lid manifold 29 along the welding
path 33.
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[0054] The welding path 33 is predefined on the cartridge lid 32 prior to the
welding. The welding path 33 corresponds in its shape {o the shape of the three
channels 31a of the id manifold 29. By arranging the lid manifold 2% on the
cartridge lid 32 and connecting the lid manifold 29 and the cartridge lid by laser
welding along the welding path 33, the half-open channels 31a of the lid
manifold 29 are closed and liquid and air tight fluid connections along the
channels 31a are defined by the channels 31a and the outer surface of the
cartridge lid 32.

10058587 As each of the three fluid connections defined by the channels 31a and
the outer surface of the cartridge lid 32 encloses the corresponding lid aperture
33 in a liquid and air tight manner, no sealing septa are involved to establish a
Hguid and air tight fluid connection to the body 34 of the replaceable cartridge
35.

(00587 In some examples, the lid manifold 29 is made of, or comprises, a
transparent plastic material. In some examples, the transparent plastic material
may comprise a polyethylene teregphthalate ("PET”). An example material may
be clear PET. In some examples, laser welding is performed through the
transparent lid manifold 29 in order to melt the plastic of the cariridge lid 32
along the welding path 33 and to join the cartridge lid 32 to the lid manifold 28.

1005877 Fig. 5d shows an example replaceable cartridge 35 with a cartridge lid
32. The figure shows that a lid manifold 29 is mounted to the replaceable
cartridge 35 by welding the lid manifold 29 {o the cartridge lid 32 along the
welding path 33. Welding herein may refer to, for example, laser welding and
ultrasonic welding, but other suitable welding techniques are also possible. The
replaceable cartridge 35 may be installed in the holding fixture 1 of the printing

system of Figs. 1a and 1b.

[0058] Referring to Figs. 6a and 6b, parts of an example printing system are
Hiustrated. The example printing system includes both the holding fixture 1 and
the carriage manifold 2 already discussed with reference to Figs. 1. The two

replaceable cartridges 5, 6 already discussed with reference to Figs. 210 4 are
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installed in the holding fixture 1. The replaceable cartridge 5 has one lid
manifold input port 15 in the shape of a tube socket, wherein the replaceable
cartridge 6 has three lid manifold input ports 18 in the shape of tube sockets.
The tube sockets 15, 186 of the two replaceable cartridges 5, 6 are positioned on
the corresponding lid manifolds 13, 14 in such a way that all tube sockets 15, 16
are aligned along a straight line which s parallel to the pivot axis 4 of the

carriage manifold 2.

100597 Fig. 6a shows the carriage manifold 2 of the example printing system
in the first pivot position.  In the first pivot position, the carriage manifold 2 may
be fluidly disconnected from the replaceable cartridges 5, 6. This becomes
apparent, as the neeadles 3 of the carriage manifold 2 are not inserted into the
tube sockets 15, 16 of the replaceable cartridges 5, 6. Rather, thereis a

displacement between the needles 3 and the fube sockets 15, 16.

{00607 By rotating the carriage manifold along the pivot axis from its first pivot
position towards its second pivot position the displacement s reduced to zero
once the needies 3 and the tube sockets 15, 16 contact each other. Upon
further rotation the needles 3 are insertad into the tube sockels 15, 16, wherein
the insertion path runs along a substantially rectilinear path, as already
discussed above. When the second pivot position is reached, the neadles 3
and the tube sockets 15, 16 are fully engaged and fluid connections between
the carnage manifold 3 and the replaceable cartridges 5, 6 are established o
supply printing fluid from the cartridge manifold 3 o the replaceable cartridges
5, 6.

{00617 Fig. 6b shows the carriage manifold 3 of the example printing system
in the second pivot position, in which — as dascribed above - fluid connections
to the replaceable cariridges 5, € are established. In total, four separate fluid
cormections are established between the carriage manifold 2 and the
replaceable cartridge 5, 6. Each of the separate fluid connections runs from a
separate needle 3 using a separate tube socket 15, 16, a separate lid channel

17, a separate lid manifold output opening 18 in the shape of a lid manifold
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output needle, and a separate sealing septum 12 of a lid aperture 11 o a
separate area 19 for storing of printing fluid located in one of the replaceable
cartridges 5, 8. Three separate areas 19 are located in the body of replaceable
cartridge 6. One area 19 is located inside the body of the replaceable cariridge
5.

100627 In the following examples, removable covering devices for replaceable
cartridges are introduced with respect to Figs. 7 and 8. it is noted that the
removable covering devices are separate objects independent of the

replaceable cartridges and printing systems described above.

100637  In an example, the removable covering device for a replaceable
cartridge may be for a replaceable cartridge which comprises a lid manifold. The
Hid manifold may comprise a lid manifold input port. The removable covering
device may comprise a cover {o cover the lid manifold input port. Further, it may

comprise a handling element.

(00647 In an example, the removable covering device may be a removable
plug for a replaceable cartridge. The replaceable cartridge may comprise a lid
manifold. The lid manifold may comprise a lid manifold input port. The lid
manifold input port may be in the form of a tube socket. The removable plug
may comprise a plug body o be inserted into the tube sockel. The plug body
may have air channels formed on its ouiside to allow the replaceable cartridge
to vent while the plug bedy is inserted into the tube socket. Further, the
removable plug may comprise a handling element to mit a maximal depth of
insertion of the plug body into the tube socket and to allow for a removal of the
plug body from the tube sockel. The handling element may be connected to the

plug body and protrudes from the piug body.

100657 In an example, the removable plug may comprise a number of plug
bodies. The number of plug bodies may correspond to a number tube sockets
of a replaceable cartridge. Each plug body may be connected to the handling
element to allow the number of plug bodies to be inserted into the

corresponding number of tube sockets.
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[0088] In another example, the removable covering device may be a
removable tape for a replaceable cariridge. The replaceable cariridge may
comprise a cartndge lid. Further, it may comprise a lid manifold mounted to the
cartridge lid. The lid manifold may comprise a number of lid manifold input ports
in the form of {ube sockets. Each tube socket may comprise a notch. The
removable tape may comprise a {ape body to cover the mouths of the tube
sockets which are remote from the cartridge lid with the notches of the tube
sockets remaining uncoveread {o allow the replaceable cartridge to vent air while
the tape body is covering the tube sockets. Further, the removable tape may
comprise a handiing element to remove the tape body from the tube socket.
The handling element may be connected to the tape body and may protrude

from the tape body.

(00677 Figs. 7ato 7d illustrate example removable plugs 20, 23 for lid
manifold input ports 15, 16 of replaceable cartridges 5, 6, which are in the
shape of tube sockets. The removabie plugs 20, 23 are to be inserted into the
tube sockets 15, 16 by inserting the bodies 21, 24 of the removable plugs 20, 23
into the tube sockets 15, 16 through the mouths of the tube sockets 15, 16. A
handling selement 22, 25 connected {o the removable plugs 20, 23 is not to be
inserted into the tube sockets 15, 16, Rather, the handiing element 22, 25 may
imit & maximal depth of insertion of the plug bodies 21, 24 into the tube sockets
15, 16. When inserted into the tube sockets 15, 16, the removable plugs 20, 23
may protect the tube sockets 15, 16 from any outside contamination, while still

allowing the replaceabile cartridge 5, 6 to vent through the tube sockets 15, 16.

(00687 Fig. 7ais a side view of a first example removable plug 20 removed
from tube socket 15, 16 showing both the plug body 21 and its handling element
22. The plug body 21 Is substantially of cylindrical shape and extends along the
body axis 21a shown in Fig. 7a. In this context, substantially cylindrical shape
means that the basic shape of the plug body 21 is cylindrical, while details of the
plug body 21, e.g., its air channels 21b, may deviate from the cylindrical shape.
The basic shape of the plug body 21 is rotationally symmetric with respect to the

body axis 2a. In other examples, the plug body may have a different shape. In
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some exampies, the outer form of the plug body is complementary 1o the inner
form of the fube socket, in which the plug body of the removable plug is to be

insertad.

(00697 The plug body 21 has air channels 21b formed on its outside. The air
channels 21b allow the replaceable cartridge 3, © to vertt, i.e., to allow air from
nside the body 7, 8 of the replaceabile cartridge 5, 6 to leave the replaceable
cartridge 5, 6 using the tube sockets 15, 16, even when the replaceable plug 20
is inseried into the tube socket 15, 16. In some examples, the air channels 21b
of the removable plug 20 have the form of a labyrinth seal as shown inFig. 7a.
in other examples, the air channels are differently formed, allowing air to pass
but prevent dust particie and the like to pass while the removable plug 20 is
inserted into the tube socket15, 16.

(00707 The handling element 22 is connected o the one end of the plug body
21 that is not 1o be inserted into the tube socket 15, 16, The handling element
22 has a strap like form with a grip area projecting from the plug body 21 in a
direction substantially perpendicular {o the body axis 21a. in this context,
substantially perpendicular means that the grip area of the handling slement
222 and the axis 213 of the plug body 21 include an angle between 85°-95°. In
some examples, the included angle s entirely perpendicular, i.e., 80°. Dueto
the projecting grip area, the handiing element 22 cannot be inserted into the
tube socket 15, 16 and thus limits the maximai depth of insertion of the plug
body 21 into the tube socket 15, 16.

(00711 The removable plug 20 inserted into a tube socket 15, 16 of a
replaceable cartridge 5, & may be removed from the tube socket 15, 16 by
gripping the grip area of the handling slement 22 and pulling the latter one away
from the replaceable cartridge 5, 6 in a direction which has a component paraliel
to the body axis 21a. By pulling the handling element 22 in the direction, the
plug body 21 may be removed from the tube socket 15, 18, and thereby the

entire removable plug 20 is removed from the tube socket 15, 16.

(00727 Fig. 7b shows the replaceable cartridge 5 of Fig. 2a with the removable
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plug 20 inserted into its tube socket 15, Fig. 7c¢ displays a cross-secltional view
of Fig. 7b. The cross-section runs parallel {0 the x-axis indicated in Fig. 7b
through the center the tube socket 15, As shown in Fig. 7¢, a continuous air
connection from the channel 17 of the lid manifold 13 to the outside of the
removable cartridge 5 exists using the tube socket 15, even with the removable
plug 20 inserted into the fube socket 15, The continuous air connection runs
along a venting channel formed between the inside wall of the tube socket 15

and the air channels 21b formed on the outside of the plug body 21.

00737 Fig. 7d illustrates a second example removabie plug 23 for insertion
into three tube sockets 16 at a time. The removable plug 23 has three plug
bodies 24 connected {0 a single handling element 25. The removable plug 23 is
to be inserted into a lid manifold having at least three tube sockets 16, such as
the lid manifoid 14 of the replaceable cartridge 6 shown in Fig. 7d just

underneath the removable plug 23.

[0074] Vhen the removable plug 23 is inserted into the lid manifold’s tube
sockets 16, all three plug bodies 24 are simultanecusly inserted in the
corresponding tube sockets 16, The details of each of the plug bodies 24 are
identical to those of the plug body 21 of the removable plug 20 described above
with regard to Figs. 7a, 7b, and 7¢.

007571 Further, all details described with respect {o the first example
removable plug 20 are also present in the second example removable plug 23.
The main difference between the two example removabile plugs 20, 23 is the
number of plug bodies 21, 24 connected {0 the respective handling element 22,
25. Due to the different number of plug bodies 21, 24, the sizes of removable

plugs 20, 23 are different accordingly.

(00767 While the two example removable plugs 20, 23 both have gripping
areas of the fixed handling elements 22, 25 projecting perpendicularly away
from the plug bodies 21, 24, other example removable plugs may have gripping
elements in the form of straps, studs, or the like, for gripping and pulling the

handling element o remove the inserted removable plugs from the tube
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sockets.

[0077] Refarring o Fig. 8 an example removable tape 26 for a number of lid
manifold input ports 16 being in the shape of tube sockets of a replaceable
cartridge & is shown. The removable tape 26 may be used to cover the mouths
of the tube sockets 15, which are located remotely from the cartridge lid 10.
The task of the removable tape 26 is identical {0 that of the removable plugs 20,
23 already described with reference to Figs 7. The removable tape 26 may
protect the tube sockets 16 from outside contaminations while still enabling the
replaceable cartridge 6 to vent air. However, the removable tape 26 may be
mainly used for simultaneously covering a number of tube sockets 16, while the

removable plug 20 may be used (o cover just a single tube socket 15.

10078] Removabie tape 26 has a tape body 27 and a handling element 28.
The tape body 27 contains, and in one example even consists of, a planar tape
formed in a way, and/ or having a shape, to fit onto the number of tube sockets
16 to be covered by the removable tape. The removable tape 26 of Fig. 8 is to
cover three fube sockets 16, which are positioned along a straight line on the lid
manifold 14. Thus, the main axis of the tape body 27 extends along the straight
line defined by the tube sockets 16. The width of the tape body 27 corresponds

{o the mouth widths of the tube sockets 16.

007971  In some examples, the tape body 27 has at least one mounting
assistance protrusions 27a, which extend from the tape body perpendicularty
towards the replaceable cartridge 6 when the replaceable tape 26 is about to be
mounted, i.e., when it is positioned close to the tube sockets 16 with the tape
body 27 facing the mouths of the tube sockets 16. The mounting assistance
protrusions 27a allow an easy and precise positioning of the tape body 27 on
the tube sockets 16 {0 be covered by aligning the mounting assistance

protrusions 27 with the tube sockets 16

[00807 The removable tape 26 is formed such that — when mounted {o the
replaceable cartridge 6 — it does not cover the notches 16a, which extend from

the mouths of the tube sockets 16 towards the cartridge lid 10. Thus, the
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replaceable cartridge 6 may be still able to vent air using the notches 18a, even

when the removable tape 26 covers and protects the tube sockets 16.

100817 The handling element 28 of the removable tape 26 may be used for
easy removai of the removable tape 26 from the tube sockets 16. The handling
element 28 is connected to the tape body 27 and projects from the tape body 27
in an in-plane direction with respect to the tape body 27. In some examples of
removable tapes 26, the handling element 28 is part of the tape body 27. The
removable tape 26 covering the tube sockets 16 may be removed from the fube
sockets 16 by pulling the handling element 28 of the removable tape 26 in a

direction, which has a component away from the replaceable cartridge 6.

(00827 While the example removable tape 26 has the above-described fixed
handling elements 28 projecting away from the tape body 27 in an in-plane
direction, other example removable tapes may have handling elements in the
form of straps, studs or the like for gripping and pulling the handling element to

remove the installed removable tapes from the tube sockets.

(008371 Fig. 9 is a schematic showing the components in one example of the
articles as described herein. The needie 810 corresponds to the needie 18 as
shown in Fig. 4. As described above, the neadle may have any of the length
described herein. Septum 812 may be any of those described herein. For
example, thae septum may be one that has a crenulated exterior, such as that
shiown in Figs. 10a and 10b. The foam 913 foam and foam standoff 911, which
may correspond to different portions of area 19 as shown in Fig. 4. The air gap
914 is also shown in Fig. 9 to illustrate one benefit of the articles described
herein. For example, in this example, the length of the needles is less than or
equal to about 6 mm, such as between about about 3.5 mm and about 4.5 mm,
the length permits an air gap of sufficient size between the foam and the
manifold needias to permit air {0 expand back up the tubes during temperature
cyeling. In one example, the manifold needles are pressed into sepla. Also, in
one example wherein the septum has crenuiations, the septum may aide in the

creation of an air path. it is noted that the crenulated septum and the needie of
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the length described need {0 be present together and may be present in any

combination.

(00847 It shouid be appreciated that all combinations of the foregoing
concepts (provided such concepts are not mutually inconsistent) are
contemplated as being part of the inventive subject matter disclosed herein. in
particular, all combinations of claimed subject matter appearing at the end of
this disclosure are contemplated as being part of the inventive subject matter
disclosed herein. It should also be appreciaied that terminology explicitly
employed harein that also may appear in any disclosure incorporated by
reference should be accorded a meaning most consistent with the particular

concepts disclosaed herain.

[00858] The indefinite articles “a” and "an,” as used herein in this disclosure,
including the claims, unless clearly indicated to the contrary, should be

understood {o mean “at least one.” Any ranges cited herein are inclusive.

[00887 The terms “substantially” and “about” used throughout this disclosure,
including the claims, are used to describe and account for small fluctuations,
such as due to varnations in processing. For example, they may refer to less
than or egual to £5%, such as less than or equal {0 £2%, such as less than or
equal to £1%, such as less than or equal to £0.5%, such as less than or equal
to £0.2%, such as less than or egual to £0.1%, such as less than or equal to
+0.05%.
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WHAT IS CLAIMED:

1. An article, comprising:
a container body;

a hid covering the container body, wherein the lid comprises a lid aperture

to permit passage of a printing fluid inic the container body; and
a lid manifold mounted o the lid, wherein the lid manifold comprises:

a hid manifold input port to be fluidly connected to and

disconnected from a container manifold port of a separate printing system,

a lid manifold output opening that is in the form of a needle having
a length of less than or equal to about 8 mm and is fluidly connected {o the lid

aperture, and

a channel fluidly connecting the lid manifold input port and the lid

manifold output opening.

2. The article of claim 1, wherein the length of the needle is between

about 3.5 mm and about 4.5 mim.

3. The article of claim 1, wherein the lid aperiure comprises a sealing

septum having a crenulated exterior.

4, The article of claim 1, wherein the lid aperture comprises a sealing
septum having a crenulated exterior and the needie of the lid manifold ocutput

opening penetrates the sealing septum.

5. The article of claim 1, wherein the lid manifold input port is in the
form of a tube socket to be fluidly connected to and disconnectad from needle of

the lid manifold output opening.
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6. The article of claim 1, which is a part of a multi-printing fluid
cartridge comprising a plurality of different printing fluids, wherein the lid

manifold comprises for each printing fluid:

a separate ld manifold input port to be fluidly connected to and

disconnected from a corresponding separate carriage manifold port;

a separate lid manifold output opening fluidly connecled to a

corresponding separate lid aperture; and

a separate channel fluidly connecting the separate lid manifold

input port and the separate id manifold output opening.

7. The article of claim 1, wherein the printing system comprises:
a holding fixture to replaceably install the article, and

a carriage manifold comprising the carriage manifold port to supply
printing fluid to the container body, wherein the carriage manifold is mounted o
the holding fixture to pivot around a pivol axis from a first pivol position o a
second pivot position, in the first pivol position the carriage manifold being
fluidly disconnecied from the installed replaceable article, and in the second
pivot position the carriage manifold being in fluid connection with the installed

article to supply printing fluid to the replaceable arlicle;

wherein the lid manifold input port of the lid manifold is to be fluidly
connected to and disconnected from the carriage manifold port depending on
the pivot position of the carriage manifold with the article replaceably installed in

the holding fixiure.

8. The article of claim 1, wherein the channel of the lid manifold
comprises a channel section that extends along an extension direction having a

component parallel to the outer surface of the lid.
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9. The article of claim 1, wherein the lid manifold comprises a body,
and wherein the channel of the lid manifold is an open channel which is sunk-in

in the bottom outer surface of the body of the lid manifold.

10, An article, comprising:
a container body;

a lid covering the container body, wherein the lid comprises a lid aperture
to permit passage of a printing fluid into the container body, the lid aperture

comprising a sealing septum having a crenulated exierior;, and
a lid manifold mounted to the lid, wherein the lid manifold comprises:

a hid manifold input port to be fluidly connected to and

disconnected from a container manifold port of a separate printing system,

a hid manifold output opening fluidly connected to the lid aperture,

and

a channel fluidly connecting the id manifold input port and the lid

manifoid output opening.

1. The article of claim 10, wherein the needle has a length of

between about 3.8 mm and about 4.0 mm.

12.  The article of claim 10, wherein the lid manifold input port is in the
form of a tube socket, and wherein the tube socket is positioned along a straight
fine, which is parallel to a pivot axis of a carriage manifold with the article

replaceably installed in the holding fixture

13. The article of claim 10, wherein
the lid manifold comprises a body;

the channel of the lid manifold is an open channel which is sunk-in in the
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bottom outer surface of the body of the lid manifold; the lid comprises a
predefined welding path corresponding to the form of the open channel of the lid

manifold, and

a liguid and air tight conneaction between the lid and the lid manifold is

established along a welding path by welding.

14, A covering device replaceably covering a container body,

comprising:
a handling element;

a lid aperture 1o permit passage of a printing fluid into the container body,

the lid aperture comprising a sealing septum having a crenulated exterior; and

a cover {o cover a lid manifold input port of the container body, the lid

manifold comprising:

a lid manifold input port o be fluidly connected to and

disconnected from a container manifold port of a separate printing system,

a hd manifold cutput opening that is in the form of a needle having
a length of less than or equal {o about 6 mm and is fluidly connected to the lid

aperture, and

a channel fluidly connecting the lid manifold input port and the lid

manifold output opening; and

a hid covering the container body, wherein the lid comprises a lid aperture
to permit passage of a printing fluid info the container body, the lid aperture

comprising a sealing septum having a crenulated exterior

15, The device of claim 14, wherein the needle has a length of

batweean about 3.8 mm and about 4.0 mm.
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wherein the device is a removable device covering a replaceable

container for a printing fluid.
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