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ENGAGEABLE FLUID INTERFACE MEMBERS AND CONNECTORS

Background
[0001] A printing system can include a printhead that has nozzles to dispense

printing fluid to a target. In a two-dimensional (2D) printing system, the target is a
print medium, such as a paper or another type of substrate onto which print images
can be formed. Examples of 2D printing systems include inkjet printing systems that
are able to dispense droplets of inks. In a three-dimensional (3D) printing system,
the target can be a layer or multiple layers of build material deposited to form a 3D

object.

Brief Description of the Drawings

[0002] Some implementations of the present disclosure are described with

respect to the following figures.

[0003] Fig. 1 is a lower perspective view of a printbar, according to some
examples.
[0004] Fig. 2 is a perspective view of an assembly that includes a printbar and a

manifold, according to some examples.

[0005] Fig. 3A is a perspective view of a fluid interface member that includes a

needle, according to some examples.

[0006] Fig. 3B illustrates a needle of a fluid interface member, according to some
examples.
[0007] Fig. 4 is a perspective view of a fluid interface connector mounted on a

manifold of a system, according to some examples.

[0008] Fig. 5 is a side sectional view of an assembly including a printbar and a

manifold, according to further examples.
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[0009] Fig. 6 is a block diagram of a fluid ejection assembly that is removable

and mountable in a system, according to further examples.

[0010] Figs. 7 and 8 are block diagram of printbars according to various

examples.

[0011] Fig. 9 is a block diagram of a fluid dispensing system according to further

examples.

[0012] Throughout the drawings, identical reference numbers designate similar,
but not necessarily identical, elements. The figures are not necessarily to scale, and
the size of some parts may be exaggerated to more clearly illustrate the example
shown. Moreover, the drawings provide examples and/or implementations
consistent with the description; however, the description is not limited to the

examples and/or implementations provided in the drawings.

Detailed Description

” o

[0013] In the present disclosure, use of the term “a,” “an”, or “the” is intended to

include the plural forms as well, unless the context clearly indicates otherwise. Also,

” oy

the term “includes,” “including,

” o ” o

comprises,” “comprising,” “have,” or “having” when
used in this disclosure specifies the presence of the stated elements, but do not

preclude the presence or addition of other elements.

” o ” o

[0014]  Also, terms such as “lower,” “upper,” “below,” “above,” or any other terms
indicating relative orientations of components can refer to a relative orientation when
the components are arranged vertically. However, if the components have a
different arrangement (e.g., a horizontal arrangement, a diagonal arrangement, etc.),
then such terms can specify a different relative orientation (side-by-side orientation,

left-right orientation, diagonal orientation, etc.).

[0015] A printing system can include multiple components that are connected
together. For example, a printbar can be removably installed into the printing
system. A “printbar” can refer to an assembly that includes fluid ejection devices,

such as in the form of fluid ejection dies. For example, the fluid ejection devices can
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be mounted on a print surface of the printbar across a dimension (e.g., width) of the

printbar.

[0016] Fluids pass to the printbar from another component of the printing system
when the printbar is installed in the printing system, such as a manifold of the
printing system. A “manifold” can refer to a support structure that includes fluid
channels to allow fluids to communicate from inlet ports of the manifold to fluid
interface connectors of the manifold. The fluids can include printing agents (in liquid

form) and a gas such as air.

[0017] A printing system can be a two-dimensional (2D) or three-dimensional
(3D) printing system. A 2D printing system dispenses printing fluid, such as ink, to
form images on print media, such as paper media or other types of print media. A
3D printing system forms a 3D object by depositing successive layers of build
material. Printing agents dispensed from the 3D printing system can include ink, as
well as agents used to fuse powders of a layer of build material, detail a layer of build
material (such as by defining edges or shapes of the layer of build material), and so
forth.

[0018] In some examples, a gas interface connector to pass air from a manifold
of a printing system to a printbar can have a different design from fluid interface
connectors used to pass printing agents (such as in the form of liquids) to the
printbar. In such examples, the gas interface connector is provided at a location
away from the fluid interface connectors. As a result of the different designs and
separation of the gas interface connector and the fluid interface connectors,
engagement of the gas interface connector and the fluid interface connectors when
the printbar is installed in the printing system can involve multiple steps. For
example, an assembler can first engage the fluid interface connectors of the
manifold to the printbar, and then engage the gas interface connector of the manifold

to the printbar.

[0019] However, in printing systems where printbars are to be removably

installed in the printing systems by end users, the multi-step interconnection of the
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fluid interface connectors and gas interface connector with a printbar results in a

complex installation and removal procedure that an end user may find challenging.

[0020] In accordance with some implementations of the present disclosure, a
fluid interface arrangement is provided that allows a user to install a printbar in a
printing system while engaging fluid interface connectors of a manifold with the
printbar together, where the fluid interface connectors include a first fluid interface
connector for communicating a liquid and a second fluid interface connector for
communicating a gas. The fluid interface connectors share a common design and
are mounted in the manifold in the printing system. When the user installs the
printbar in the printing system, such as by moving the printbar downwardly (or in a
different direction) into engagement with the manifold, fluid interface members on the
printbar are engaged to the respective fluid interface connectors together. As a
result, the connection of both liquid and gas paths between the printbar and the

manifold can be performed in response to a single user action.

[0021] The fluid interface members on the printbar are releasably engaged with
the fluid interface connectors of the manifold. The connections between the fluid
interface members and the fluid interface connectors are make-break connections
that allow a user to engage the fluid interface members with the fluid interface
connectors, and later to disengage the fluid interface members from the fluid
interface connectors where fluid interface connectors automatically close upon
disengagement to avoid spilling or leaking fluids from the fluid interface connectors

after disengagement.

[0022] Although reference is made to a fluid interface arrangement for use in a
printing system in some examples, it is noted that techniques or mechanisms of the
present disclosure are applicable to other types of fluid dispensing systems used in
non-printing applications that are able to dispense fluids through nozzles. Examples
of such other types of fluid dispensing systems include those used in fluid sensing

systems, medical systems, vehicles, fluid flow control systems, and so forth.
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[0023] Also, although reference is made to a printbar in some examples, it is
noted that techniques or mechanisms according to some implementations can also
be applied to other types of fluid ejection assemblies, where a fluid ejection
assembly can include a fluid ejection device (e.g., a fluid ejection die) and a
removable frame on which the fluid ejection device is mounted to allow the fluid

ejection assembly to be removably mountable in a fluid ejection system.

[0024] Fig. 1 is a perspective view of a fluid ejection assembly 100 that can be
removably mounted in a printing system, according to some examples. For
example, the fluid ejection assembly 100 can be a printbar. Removably mounting a
fluid ejection assembly (such as a printbar) in a system can refer to the ability to
install the fluid ejection assembly (such as a printbar) in the printing system, followed
by removal of the fluid ejection assembly (such as a printbar) from the printing

system.

[0025] The ensuing discussion refers to a “printbar 100.” 1t is noted that
techniques or mechanisms according to some implementations of the present

disclosure can be applied to other types of fluid ejection assemblies.

[0026] The printbar 100 includes multiple fluid ejection devices 102, such as in
the form of fluid ejection dies. Each fluid ejection device 102 includes nozzles
through which fluids are dispensed. In a printing system, a fluid ejection die can also
be referred to as a printhead die. The fluid ejection devices 102 are mounted on a
lower surface 104 of the printbar 100. The lower surface 104 of the printbar 100
(and therefore the fluid ejection devices 102) face toward a target that is to be
formed using fluid ejected through nozzles of the fluid ejection devices 102). Ina 3D
printing system, the fluids include agents that can be used in 3D printing a 3D object
(the target). In 2D printing, the fluids can include ink that can be dispensed onto a

print medium (the target), such as paper, plastic, and so forth.

[0027] The printbar 100 also includes a printbar cover 106, which generally
covers an upper portion of the printbar 100. Underneath the printbar cover 106 is a

chamber 108 defined inside the printbar cover 106. Fluid interface members 110
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can be arranged in the chamber 108. In examples according to Fig. 1, there are five
fluid interface members 110. Although a specific number of fluid interface members
110 is depicted in Fig. 1, it is noted in other examples, a different number of fluid
interface members 110 can be used. For example, there can just be two fluid
interface members, with a first fluid interface member used to communicate a gas,
and a second fluid interface member to communicate a liquid. In further examples,
there can be multiple fluid interface members for communicating gas, and/or multiple

fluid interface members for communicating liquid.

[0028] In examples according to Fig. 1, the fluid interface members 110 face
downwardly to engage with corresponding fluid interface connectors (depicted in Fig.
2) when the printbar 100 is installed into a printing system. In different examples, the
fluid interface members 110 can face in a difference direction. For example, the fluid
interface members 110 can face towards a side or upwardly, depending on how the

printbar 100 is installed into a printing system.

[0029] Fig. 2 shows the printbar 100 and a manifold 202 that has fluid interface
connectors 204 mounted on the manifold 202. In Fig. 2, the printbar 100 is shown
positioned right before the fluid interface members 110 are engaged with the
corresponding fluid interface connectors 204. As shown in Fig. 2, the fluid interface
members 110 are spaced apart from the corresponding fluid interface connectors
204. Once the printbar 100 is fully engaged with the manifold 202 (using mounting
structures), the fluid interface members 110 are connected to corresponding fluid

interface connectors 204.

[0030] The fluid interface members 110 share a common design, and the fluid
interface connectors 204 share a common design. The fluid interface members 110
share a common design if the fluid interface members 110 are formed to have a
common shape or form factor and have the same types of parts. Similarly, the fluid
interface connectors 204 share a common design if the fluid interface members 204
are formed to have a common shape and have the same types of parts. Forming the
fluid interface members 110 and the fluid interface connectors 204 with respective

common designs allows for ease of manufacture, since the same type of fluid



WO 2019/066844 PCT/US2017/053926

7

interface members 110 and the same type of fluid interface connectors 204 can be

used to establish both liquid and gas paths.

[0031] Also, by forming the fluid interface members 110 and the fluid interface
connectors 204 with respective common designs, the fluid interface members 110
and the fluid interface connectors 204 can be releasably engaged with together as
the printbar 100 is brought into engagement with manifold 202. In other words, as a
user installs the printbar 100 onto the manifold 202, the fluid interface members 110
engage the fluid interface connectors 204 at substantially the same time (i.e., within
the time period during which the printbar 100 is attached to the manifold 202 in one
installation step). As a result, user convenience is enhanced when installing and

removing the printbar 100.

[0032] The fluid interface members 110 and the fluid interface connectors 204
also provide inline fluid interconnects, which enhances the compactness of the fluid

interface arrangement.

[0033] The manifold 202 has a support structure 206 in which the fluid interface
connectors 204 are mounted. In the examples shown in Fig. 2, the fluid interface
members 110 are to engage with upper portions of respective fluid interface
connectors 204 when the printbar 106 is brought into engagement with the manifold
202.

[0034] The manifold 202 includes liquid inlet ports 208, which are connected to
respective liquid conduits 210 (e.g., in the form of hoses) that are connected to the
liquid inlet ports 208. The liquid conduits 210 are to deliver printing fluids (such as
different agents for 3D printing or different inks for 2D printing) to the manifold 202
through the respective liquid inlet ports 208.

[0035] The manifold 202 also has a gas inlet port 212 that is connected to a gas
conduit 214 (e.g., in the form of a hose). The gas conduit 214 can deliver a gas to

the manifold 202 through the gas inlet port 212.
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[0036] In the example of Fig. 2, the right-most fluid interface member 110 and the
right-most fluid interface connector 204 (when engaged) establish a gas path. Thus,
gas injected through the gas conduit 214 passes into the manifold 202, and is
communicated through an inner channel of the manifold 202 to the right-most fluid
interface connector 204. The gas then passes through the gas path established by
the right-most fluid interface connector 204 and the right-most fluid interface member
110 into the printbar 100. The gas delivered into the printbar 100 can be used for

various purposes discussed further below.

[0037] The four left fluid interface connectors 204 and fluid interface members
110 establish respective liquid paths that allow liquids received from the liquid
conduits 210 to be passed through inner channels of the manifold 202 and the liquid
paths to the printbar 100. The liquids received from the liquid conduits 210 can
ultimately be dispensed from nozzles of the fluid ejection devices 102 of the printbar
100.

[0038] In examples according to Fig. 2, the liquid conduits 210 for delivering
liquids are connected to liquid inlet ports 208 arranged on the left of the manifold 202
(in the orientation shown in Fig. 2), while the gas conduit 214 for delivering a gas is
connected to the gas inlet port 212 arranged on the right side of the manifold 202 (in
the orientation shown in Fig. 2). In other examples, the liquid conduits 210 and gas

conduit 214 can be connected to different sides or portions of the manifold 202.

[0039] Fig. 2 further shows that the printbar cover 106 has a handle 120 that a
user can grip to install the printbar 100 into a printing system, or remove the printbar

100 from the printing system.

[0040] Fig. 3A is a front perspective view of a fluid interface member 110
according to some examples. The fluid interface member 110 includes a needle
302. As used here, a “needle” can refer to an elongated member that can engage
with another structure, such as a structure of a fluid interface connector 204. As

shown in Fig. 3B, the needle 302 has a side opening 304 (or alternatively, multiple
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side openings 304) to allow for a gas or liquid to enter through the side opening(s)

304 and into an inner channel of the needle 302.

[0041] As further shown in Fig. 3A, a frame 306 surrounds the needle 302. In
examples according to Fig. 3A, the frame 306 is generally cylindrical in shape. In
other examples, the frame 306 can have a different shape. As depicted in Fig. 3A,
alignment features 308 are provided at different locations in the inner wall of the
frame 306. The alignment features 308 are to align the fluid interface member 110
when engaging with a corresponding fluid interface connector, so that the needle

302 is aligned with a respective inlet of the corresponding fluid interface connector.

[0042] Fig. 4 is a side perspective view of a fluid interface connector 204. In
examples according to Fig. 4, the fluid interface connector 204 includes a cylindrical

housing 402. In different examples, the housing 402 can have the different shape.

[0043] An upper portion of the housing 402 is provided with a crimp cover 404,
which extends around the upper portion of the housing 402. The crimp cover 404
can be made of a compressible material, such as a compressible metal or some
other compressible material. When the frame 306 of the fluid injection member 110
is fitted over the crimp cover 404, the alignment features 308 of the frame 306
presses radially inwardly on the outer surface of the crimp cover 404, to provide a

firm engagement between the cover 306 and the crimp cover 404.

[0044] In addition, the alignment features 308 when engaged with the outer
surface of the crimp cover 404 aligns the needle 302 relative to an inlet 406 at the
upper portion of the fluid interface connector 204. In some examples, the inlet 406 is
in the form of a septum. The septum has a slit that allows the needle 302 to pass
through the septum and into an inner chamber of the housing 402 of the fluid
interface connector 204. The septum can be formed of a polymer (e.g.,
polyisoprene) or other material that allows for the inlet 406 to be a re-closable inlet.
The re-closable inlet 406 when pierced by the needle 302 allows for the needle 302
to extend into the inner chamber of the housing 402 of the fluid interface connector

204 to establish a fluid communication between the needle 302 and the fluid
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interface connector 204. When the needle 302 is subsequently removed from the

inlet 406, the re-closable inlet 406 can close.

[0045] As further depicted in Fig. 4, the fluid interface connector 204 is attached
to the support frame 206 of the manifold 202 (Fig. 2). A lower portion of the fluid
interface connector 204 has a compliant mounting structure 408 that mounts to
respective openings of the manifold 202. The compliant mounting structures 408
can be formed of a compliant material, such as polymer and so forth. The compliant
mounting structure 408 allows the fluid interface connector 204 to be resiliently
mounted to the manifold 202, to allow for easier alignment of the fluid interface

members 110 with the fluid interface connectors 204.

[0046] Fig. 5 is a side sectional view of an assembly that includes the printbar

100 and the manifold 202. Fig. 5 shows the liquid inlet ports 208 and gas inlet port
212 (without the corresponding conduits 210 and 214 attached to such inlet ports).
As shown in Fig. 5, each of the needles 302 of the fluid interface members 110 has

passed through the respective inlet 406 of the fluid interface connector 204.

[0047] Within each housing 402 of a corresponding fluid interface connector 204
is arranged a valve, which in the example of Fig. 5 is a ball valve 502. As shown in
Fig. 5, each needle 302 has pushed the ball valve 502 away from the inlet 406 to
provide an open position of the ball valve 502. Each ball valve 502 is biased
upwardly by a biasing member 504, which can be a spring. Each needle 302 pushes
the ball valve 502 downwardly against the force applied by the biasing member 504.

[0048] When the needle 302 is removed from the fluid interface connector 204
(withdrawn from the inlet 406), the biasing member 504 pushes the ball valve 502
upwardly and engages the ball valve 502 against the corresponding upper portion of
the fluid interface connector 204 (the closed position of the ball valve 502), to
maintain a seal at each corresponding inlet of the fluid interface connector 204 when

the needle 302 is removed from the fluid interface connector 204.
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[0049] Fig. 6 is a block diagram of a fluid ejection assembly 600 removably
mountable in a system, such as a printing system or other type of fluid dispensing
system. The fluid ejection assembly 600 can be a printbar (e.g., the printbar 100
discussed above) or another type of fluid ejection assembly that can be mounted in a

system to establish fluid paths (including a liquid path and a gas path).

[0050] The fluid ejection assembly 600 includes a fluid ejection device 602, and a
removable frame 604 on which the fluid ejection device 602 is mounted. If the fluid
ejection assembly 600 is a printbar, then the removable frame 604 can be a housing

of the printbar.

[0051] The removable frame 604 has a plurality of fluid interface members 606-1,
606-2 that share a common design to releasably engage with a plurality of fluid
interface connectors 608-1, 608-2 (e.g., the fluid interface connectors 204 discussed
above) together as the removable frame is brought into engagement with a support
structure 610 (e.g., the manifold 202 discussed above) in the system and on which
the plurality of fluid interface connectors 608-1, 608-2 are mounted. Although just
two fluid interface members 606-1, 606-2 and two fluid interface connectors 608-1,
608-2 are shown in Fig. 6, it is noted that additional fluid interface members and fluid

interface connectors can be provided in other examples.

[0052] Engagement of the first fluid interface member 606-1 with the first fluid
interface connector 608-1 establishes a gas path 612 through the first fluid interface
member 606-1 and the first fluid interface connector 608-1, and engagement of the
second fluid interface member 606-2 with the second fluid interface connector 608-2
establishes a liquid path 614 through the second fluid interface member 606-2 and
the second fluid interface connector 608-2. The liquid path 612 delivers a liquid
(e.g., a 3D printing agent or a 2D printing fluid) to the fluid ejection device 602.

[0053] Fig. 7 is a block diagram of a printbar 700 for a printing system (2D or 3D
printing system). The printbar 700 includes a printhead die 702, and a plurality of
fluid interface members 704-1, 704-2 that share a common design to releasably

engage with a plurality of fluid interface connectors (e.g., fluid interface connectors
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204 discussed above) together as the printbar 700 is brought into engagement with a
manifold (e.g., manifold 202 discussed above) of the printing system. The plurality of

fluid interface connectors are attached to the manifold.

[0054] Engagement of a first fluid interface member 704-1 with a first fluid
interface connector pierces a first septum of the first fluid interface connector to
establish a gas path 706 through the first fluid interface member 704-1 and the first
fluid interface connector, and engagement of a second fluid interface member 704-2
with a second fluid interface connector pierces a second septum of the second fluid
interface connector to establish a liquid path 708 through the second fluid interface
member 704-2 and the second fluid interface connector, the liquid path to deliver a
liquid to the printhead die 702.

[0055] Fig. 8 is a block diagram of a printbar 800 for a printing system. The
printbar 800 is similar to the printbar 700 of Fig. 7, except that the printbar 800
includes a gas-actuated mechanism 802 that is to be actuated in response to gas
delivered over the gas path 706. The gas-actuated mechanism 802 can be used to
perform various tasks. For example, the gas-actuated mechanism 802 can be used
to perform a prime operation to inject gas into a fluid supply (containing a volume of
printing agent, for example). In other examples, the gas-actuated mechanism 802
can include a regulator valve. Injecting the gas through the gas path 706 can be
performed as part of testing the printbar 800, or during printing operations of the
printbar 800.

[0056] Fig. 9 is a block diagram of a fluid dispensing system 900 that includes a
manifold 902, and a plurality of fluid interface connectors 904-1, 904-2 mounted on
the manifold 902 to engage a plurality of fluid interface members (e.g., fluid interface
members 110 discussed above) that share a common design. The plurality of fluid
interface connectors 904-1, 904-2 releasably engage with the plurality of fluid
interface members together as a removable frame carrying the plurality of fluid
interface members is brought into engagement with the manifold 902. Engagement
of a first fluid interface member with a first fluid interface connector 904-1 establishes

a gas path 906 through the first fluid interface member and the first fluid interface
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connector 904-1, and engagement of a second fluid interface member with a second
fluid interface connector 904-2 establishes a liquid path 908 through the second fluid
interface member and the second fluid interface connector 904-2, the liquid path to

deliver a liquid to the fluid ejection system 900.

[0057] Each respective fluid interface connector 904-1 or 904-2 includes a
respective re-closable inlet (formed of a septum as discussed above, for example) to
open when a respective fluid interface member is inserted through the respective re-
closable inlet, and to close when the respective fluid interface member is removed

from the respective re-closable inlet.

[0058] In the foregoing description, numerous details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced without some of these details. Other implementations may include
modifications and variations from the details discussed above. It is intended that the

appended claims cover such modifications and variations.
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What is claimed is:

1. A fluid ejection assembly removably mountable in a system, comprising:

a fluid ejection device;

a removable frame on which the fluid ejection device is mounted and
comprising a plurality of fluid interface members that share a common design to
releasably engage with a plurality of fluid interface connectors together as the
removable frame is brought into engagement with a support structure in the system
and on which the plurality of fluid interface connectors are mounted,

wherein engagement of a first fluid interface member with a first fluid interface
connector establishes a gas path through the first fluid interface member and the first
fluid interface connector, and engagement of a second fluid interface member with a
second fluid interface connector establishes a liquid path through the second fluid
interface member and the second fluid interface connector, the liquid path to deliver

a liquid to the fluid ejection device.

2. The fluid ejection assembly of claim 1, wherein the removable frame
comprises a handle grippable by a user to install or remove the removable frame

with respect to the support structure.

3. The fluid ejection assembly of claim 1, comprising a printbar, and the fluid

ejection device comprises a fluid ejection die on the printbar.

4. The fluid ejection assembly of claim 3, wherein the printbar comprises a

plurality of fluid ejection dies.

. The fluid ejection assembly of claim 1, wherein the plurality of fluid interface
members comprise needles to insert into inlets of the plurality of fluid interface
connectors as the removable frame is brought into engagement with the support

structure.
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6. The fluid ejection assembly of claim 5, wherein insertion of a needle of a
respective fluid interface member into a corresponding inlet of a respective fluid
interface connector causes actuation of a valve in the respective fluid interface

connector from a closed position to an open position.

7. The fluid ejection assembly of claim 5, wherein each respective fluid interface
member of the plurality of fluid interface members includes a corresponding frame
around the needle of the respective fluid interface member, the corresponding frame
of the respective fluid interface member to mount over an upper portion of a crimp
cover of a respective fluid interface connector of the plurality of fluid interface

connectors.

8. A printbar for a printing system, comprising:

a printhead die;

a plurality of fluid interface members that share a common design to
releasably engage with a plurality of fluid interface connectors together as the
printbar is brought into engagement with a manifold of the printing system, the
plurality of fluid interface connectors attached to the manifold, wherein engagement
of afirst fluid interface member with a first fluid interface connector pierces a first
septum of the first fluid interface connector to establish a gas path through the first
fluid interface member and the first fluid interface connector, and engagement of a
second fluid interface member with a second fluid interface connector pierces a
second septum of the second fluid interface connector to establish a liquid path
through the second fluid interface member and the second fluid interface connector,

the liquid path to deliver a liquid to the printhead die.

9. The printbar of claim 8, further comprising:
a gas-actuated mechanism to be actuated by input gas passed through the

gas path.
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10.  The printbar of claim 8, wherein the plurality of fluid interface members
comprise needles to insert into inlets of respective septa of the plurality of fluid
interface connectors as the printbar is brought into engagement with a manifold of

the printing system.

11.  The printbar of claim 10, wherein the septa are to close responsive to removal

of the needles from the septa.

12.  Afluid ejection system comprising:

a manifold; and

a plurality of fluid interface connectors mounted on the manifold to engage a
plurality of fluid interface members that share a common design, the plurality of fluid
interface connectors to releasably engage with the plurality of fluid interface
members together as a removable frame carrying the plurality of fluid interface
members is brought into engagement with the manifold, wherein engagement of a
first fluid interface member with a first fluid interface connector establishes a gas
path through the first fluid interface member and the first fluid interface connector,
and engagement of a second fluid interface member with a second fluid interface
connector establishes a liquid path through the second fluid interface member and
the second fluid interface connector, the liquid path to deliver a liquid to the fluid

ejection system.

13.  The fluid ejection system of claim 12, wherein each respective fluid interface
connector of the plurality of fluid interface connectors includes a respective re-
closable inlet to open when a respective fluid interface member is inserted through
the respective re-closable inlet, and to close when the respective fluid interface

member is removed from the respective re-closable inlet.
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14.  The fluid gjection system of claim 13, wherein the plurality of fluid interface
members comprise needles, and wherein each respective fluid interface connector of
the plurality of fluid interface connectors comprises a valve that is actuated from a
closed position to an open position responsive to insertion of a respective needle of

the needles into the inlet of the respective fluid interface connector.

15.  The fluid ejection assembly of claim 12, wherein the plurality of fluid interface
connectors comprise cylindrical housings have upper portions comprising respective
inlets into which the plurality of fluid interface members engage, wherein each
respective upper portion of the upper portions comprises a septum formed of a
resilient material that defines the inlet of the respective upper portion, the septum to
close responsive to removal of a respective fluid interface member from the inlet of
the respective upper portion, and wherein lower portions of the plurality of fluid
interface connectors comprise compliant mounting structures to attach to the support

structure.
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