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LIQUID SUPPLY

BACKGROUND

[0001] Conventional off-axis ink supply systems for higher volume inkjet

printers usually include a set of large, replaceable ink containers connected to

the printhead(s) through flexible tubes with some sort of backpressure

regulation. These ink supply system components are provided separately to the

printer factory where they are assembled into the printer.

DRAWINGS

[0002] Fig. 1 is a block diagram illustrating one example of a new ink supply

assembly for an inkjet printer.

[0003] Fig. 2 is a block diagram illustrating one example of an inkjet printer

implementing a new ink supply assembly, such as the ink supply assembly

shown in Fig. 1.

[0004] Figs. 3 and 4 are perspective views of an inkjet printer, such as the

printer shown in the block diagram of Fig. 2 , implementing one example of the

new ink supply assembly.

[0005] Figs. 5 and 6 are perspective views illustrating an example of the new

ink supply assembly.

[0006] Fig. 7 is an exploded view of the upper, supply sub-assembly in the

assembly shown in Figs. 5 and 6 .

[0007] Fig. 8 is a detail view of the conduits that connect the ink holding bags

in the lower, storage sub-assembly to the ink supplies in the supply sub

assembly in the assembly shown in Figs. 5 and 6 .

[0008] Figs. 9 and 10 are exploded and section views of the storage sub

assembly in the assembly shown in Figs. 5 and 6 .



[0009] Fig. 11 is a detail section view illustrating the connection fitment on

the lower, storage sub-assembly shown in Fig. 6 .

[0010] Fig. 12 is a perspective view illustrating another example of a storage

sub-assembly such as might be used in the ink supply assembly of Figs. 1-4.

[0011] Fig. 13 and 14 are exploded and section views of the storage sub

assembly shown in Fig. 12.

[0012] The same part numbers designate the same or similar parts

throughout the figures.

DESCRIPTION

[0013] Shipping ink supply system components separately for assembly at

the printer factory, as noted above, presents some challenges to maintain good

quality. For example, the multiple unconnected fluid connectors must be

specially protected during shipping and handling, and often less well trained

workers at the printer factory make the fluid connections between ink supply

system components. Fluid connections are tested for the first time at the printer

factory and, if problems are discovered, fixing those problems can be more

difficult due to the presence of other printer components. Also, large volume ink

supply systems are usually targeted to high volume users in which long term

containment is not a significant issue.

[0014] A new ink supply system has been developed to deliver a lifetime

supply of ink to low volume inkjet users. In one example, the new system is

configured as an assembly that may be installed into a printer as a single unit

while holding ink. The ink supply assembly includes a first sub-assembly that

has a primary container (or multiple containers) to hold ink and a secondary

container enclosing the primary container(s). The secondary container is

configured to fit inside the printer housing. The ink supply assembly also

includes a second sub-assembly that has an ink supply (or multiple ink supplies)

to receive ink from the primary container and to deliver ink to the printhead(s).

A conduit connected between the primary container and the ink supply allows

ink to flow from the primary container to the ink supply.

[0015] In this example, the modular ink supply system allows simple "drop-

in" installation into the printer. The self-contained system can be assembled,



filled, and tested at a remote location and then shipped to the printer factory for

installation into the printer. The bags or other suitable primary ink containers

may have a sufficiently large to capacity to hold enough ink to print a minimum

number of pages that corresponds to a predetermined expected useful life of

the printer. In one example, ink bags are arranged within the secondary

container so that any air trapped in a bag floats to the top and pigment particles

and other debris sink to the bottom. The ink outlet from each bag is positioned

at the vertical center of the ink column to help deliver good quality ink over the

full life of the ink supply.

[0016] Examples of a new liquid supply system are described with

reference to ink and inkjet printing. However, the new liquid supply system is

not limited to ink and inkjet printers but may be implemented in other inkjet type

dispensers using liquids other than ink. The examples shown in the figures and

described below, therefore, illustrate but do not limit the invention, which is

defined in the Claims following this Description

[0017] As used in this document, "liquid" means a fluid not composed

primarily of a gas or gases, including but not limited to ink; "on-axis" describes a

part that is carried back and forth across a media path in a scanning type inkjet

printer or other inkjet type liquid dispenser when the part is installed in the

dispenser; "off-axis" describes a part that is not carried back and forth across

the media path in a scanning type inkjet liquid dispenser when the part is

installed in the dispenser; and a "printhead" means that part of an inkjet printer

or other inkjet type dispenser that dispenses ink or another liquid from one or

more openings, for example as drops or streams.

[0018] Fig. 1 is a block diagram illustrating one example of a new ink supply

assembly for an inkjet printer. Fig. 2 is a block diagram illustrating one example

of an inkjet printer implementing a new ink supply assembly, such as the ink

supply assembly shown in Fig. 1. Referring to Figs. 1 and 2 , ink supply

assembly 10 includes a first, storage sub-assembly 12 and a second, supply

sub-assembly 14. Storage sub-assembly 12 includes a primary container 16 to

hold ink and a secondary container 18 enclosing primary container 16.

Secondary container 18 is configured to fit inside the printer 20. For example, a



collapsible primary containment bag 16 holding a life-time (for the printer) supply

of ink is enclosed in a rigid secondary containment shell 18. For monochrome

printing, a single primary containment bag 16 may hold black ink. For color

printing, multiple primary containment bags 16A, 16B, 16C, and 16D may each

hold a different color ink, cyan (C), magenta (M), yellow (Y), and black (K) for

example.

[0019] Supply sub-assembly 14 includes an ink supply 22 connected to

primary container 16 through a conduit 24 for supplying ink to a printhead 26.

Ink supply 22 usually will include a smaller ink holding chamber and a pressure

regulator to establish a negative pressure inside the ink holding chamber. Any

suitable pressure regulator may be used including, for example, a foam block or

a spring bag. Also, while a printhead 26 separate from ink supply 22 is shown,

printhead 26 may be integrated into ink supply 22. For monochrome printing, a

single ink supply 22 may supply black ink to a single printhead 26. For color

printing, multiple ink supplies 22A, 22B, 22C, and 22D may supply a different

color ink to one or more printheads 26.

[0020] Referring now specifically to Fig. 2 , printer 20 includes a movable

carriage 28 carrying printheads 26 and ink supplies 22A-22D back and forth

across a sheet or web of print media 30. Thus, ink supplies 22A-22D hold ink

on-axis for delivery to the on-axis printheads 26 while ink containers 16A-16D

store ink off-axis. Printer 10 also includes a print media transport mechanism

32 for moving print media 30 past printheads 26. A controller 33 includes the

programming, processor(s) and associated memories, and the electronic

circuitry and components needed to control the operative elements of printer 20.

[0021] Figs. 3 and 4 are perspective views illustrating an inkjet printer 20

implementing one example of an ink supply assembly 10. Figs. 5 and 6 are

perspective views illustrating ink supply assembly 10 from Fig. 4 . Figs. 7-1 1

show the components of assembly 10 in more detail. Referring first to Figs. 3

and 4 , the printer housing 34 includes a top part 36 housing carriage 28 carrying

ink supply sub-assembly 14 (on guide rail 38) and a bottom part 40 housing ink

storage sub-assembly 12. Referring now to Figs. 5-1 1, ink supply sub-assembly

14 includes multiple ink supplies 22A-22D ganged together as a unit in carriage



28 (Fig. 4). As best seen in Fig. 7 , each individual ink supply 22A-22D is

mounted to a holder 42, for example using a peg 44 that extends through a hole

46 in each supply 22A-22D. Each ink supply 22A-22D is connected to a

corresponding conduit 24A-24D, for example through a septum and needle type

fluid interconnect fitting 48. A suitable mounting structure and fluid interconnect

for ink supplies 22A-22D is shown and described in detail in international patent

application no. PCT/US201 2/34089, filed 18 April 2012 and titled Fluid

Coupling. The drawings (Figs. 1-16) and the description (paragraphs [0003]-

[0045]) of application no. PCT/US20 12/34089 are incorporated herein by

reference.

[0022] In the example shown, flexible conduits 24A-24D are formed in a loop

that allows supply sub-assembly 14 to move back and forth with carriage 28

(Fig. 4) across the media path. Referring specifically to the section view of Fig.

8 (taken along line 8-8 in Fig. 5), each flexible conduit 24A-24D is supported in

a protective raceway 50 that exhibits lateral rigidity (to support the conduits

vertically) and lengthwise flexibility (to allow the conduit loop to expand and

contract horizontally).

[0023] As best seen in Figs. 9 and 10, storage sub-assembly 12 includes

multiple primary ink containers 16A-16D fully enclosed together in a single

secondary container 18. In the example shown, secondary container 18

includes a rigid tub 52 covered by a rigid lid 54 and each primary container 16A-

16D is configured as a two sided, unpleated, collapsible bag. Each ink bag

16A-1 6D may be sized to contain enough ink to print a minimum number of

pages that corresponds to a predetermined expected useful life of the printer.

For example, for an inkjet printer designed for a typical application, cyan,

magenta, and yellow ink bags 16A-16C each hold about 200ml of ink and black

ink bag 16D holds about 900ml of ink, which is sufficient to print approximately

20,000 pages.

[0024] Ink bags 16A-16D are arranged diagonally, single file in a row in tub

52 such that each succeeding bag in the row rests against and overlaps the

preceding bag in the row in the general shape of a parallelogram. Also, in the

example shown, each outlet 56 is positioned along a mid-line of the row of bags



so that ink is removed from each ink bag 16A-16D at the vertical center of the

ink column when the bags are oriented horizontally. In this configuration, any

air 58 in the bag will float to the top, above outlet 56, and pigment particles or

other debris 60 will sink to the bottom, below outlet 56. Thus, air 58 and debris

60 are trapped away from the ink outlet to maximize the volume of

uncontaminated ink that may be supplied from each bag 16A-16B. A two sided,

unpleated/flat bag limits the number of corners to reduce the risk of leakage and

to reduce the volume of wasted ink retained in the corners.

[0025] In the example shown, a layer 62 of absorbent material is sandwiched

between container lid 54 and ink bags 16A-1 6D. While any ink leaking from

bags 16A-16D will tend to collect in the bottom of container tub 52, absorber 62

will collect and retain any ink that may find its way to the top of bags 16A-1 6D to

prevent ink from leaking from container 18. Also, in the example shown, a

triangular shaped spacer 64 along one side of tub 52 helps shape and position

bags 16A-1 6D. The use of a spacer 60 allows a more simple shape for tub 52,

but other suitable configurations for tub 52 are possible that eliminate the need

for a spacer. Spacer 60 may be made of an absorbent material to help contain

any ink leakage. Adhesive strips 66 (Figs. 9 and 13) may be used on some or

all of the bags 16A-16D to help hold the bags in the desired position in tub 52.

[0026] Fig. 11 is a detail section view taken along the line 11-1 1 in Fig. 6 ,

illustrating the connection fitment 68 on storage sub-assembly 12. Referring to

Fig. 11, the outlet 56 from each ink bag extends through and is exposed outside

secondary container tub 52. In the example shown, the fluid interconnection 70

between each outlet 56 and the corresponding conduit (conduit 24B in Fig. 11)

is made through a septum 72 covering outlet 56 and a needle 74 connected to

conduit 24B. A seal 76 seals outlet 56 to container tub 52. Another seal 78

seals needle 74 and conduit 24B to the body 80 of fitment 68. A ball cork 82

may be used to facilitate filling or evacuating the ink bag. Fitment 68 is

structurally connected to container tub 52 through, for example, a series of

abutments 84 (Figs. 9 and 11) . As best seen in Fig. 6 , fitment 68 shrouds

outlets 56 and interconnections 70 to help protect them from damage, for

example during shipping and handling.



[0027] Figs. 12-14 illustrate another example of a storage assembly 12, in

which the secondary containment may be pressurized to squeeze ink out of the

ink bags. Referring to Figs. 12-14, secondary container 18 includes a sealed

inner shell 86 housing ink bags 16A-16F and an outer shell 88 that resists

internal pressurization. For example, a sealed inner shell 86 may be formed by

welding together two interchangeable molded plastic pieces 86A and 86BA

shaped to hold ink bags 16A-16F in the desired configuration. Similarly, outer

shell 88 may be formed by fastening two interchangeable sheet metal pieces

88A and 88B to the outside of inner shell pieces 86A, 86B. An outer shell 88

may be omitted if inner shell 86 is made sufficiently strong to withstand

pressurization or if pressurization is not desired.

[0028] Secondary container 18 may be pressurized after assembly through

any suitable inlet 90 to the interior of inner shell 86. A vent 92 from the interior

of inner shell 86 to the atmosphere may be used where pressurization is not

desired or to relieve a pressurized shell 86. For example, during printing, the

interior of inner shell 86 is pressurized through inlet 90 to squeeze ink out of the

ink bags. The rate of pressurization is greater than the rate of venting during

printing. When printing is completed, the pressurizing pump (not shown) is

turned off and the interior of shell 86 gradually returns to atmospheric pressure

by venting through vent 92.

[0029] Also, in the example shown in Figs. 12-14, six identical ink bags 16A-

16F are used to contain the ink. For a six color printing system, each bag 16A-

16F may contain a different color ink. For a four color system, three bags 16D-

16F may contain black ink. The use of identical ink bags allows a common bag

design even when a larger volume of black ink is used, and captures the

benefits of smaller bags for all of the ink colors. (These advantages, however,

may be offset by the cost and complexity of the added fluid interconnection

parts needed to carry ink to the supply sub-assembly.)



[0030] As noted at the beginning of this Description, the examples shown in

the figures and described above illustrate but do not limit the invention. Other

examples are possible. Therefore, the foregoing description should not be

construed to limit the scope of the invention, which is defined in the following

claims.



CLAIMS

What is claimed is:

1. An ink supply assembly that may be installed into a printer as a single

unit while holding ink, the assembly comprising:

a first sub-assembly including a primary container to hold ink and a secondary

container enclosing the primary container, the secondary container configured to fit

inside the printer;

a second sub-assembly including an ink supply to receive ink from the primary

container and to deliver ink to a printhead; and

a conduit connected between the primary container and the ink supply.

2 . The assembly of Claim 1, further comprising ink in the primary

container, the ink supply, and the conduit.

3 . The assembly of Claim 1, wherein the ink supply includes a pressure

regulator to establish a negative pressure inside the ink supply when the assembly is

primed with ink.

4 . The assembly of Claim 1, wherein the ink supply includes a space to

hold ink and a pressure regulator to establish a negative pressure inside the ink

space when the assembly is primed with ink.

5 . The assembly of Claim 1, wherein the primary container has a capacity

sufficient to hold enough ink to print a minimum number of pages that corresponds to

a predetermined expected useful life of the printer.

6 . The assembly of Claim 1, wherein:

the first sub-assembly includes multiple primary containers and a single

secondary container enclosing all of the primary containers;

the second sub-assembly includes multiple ink supplies ganged together to

install as a unit into a carriage in the printer; and



the conduit comprises multiple conduits each connected between a primary

container and a corresponding ink supply.

7 . The assembly of Claim 6 , further comprising a different color ink in each

of the respective connected primary containers, ink supplies, and conduits.

8 . A liquid supply unit, comprising:

multiple bags each to hold liquid off-axis;

a single housing containing the bags;

multiple rigid containers each to hold liquid on-axis for delivery to a printhead,

the containers ganged as a unit and each container configured to establish a

negative pressure inside the container when the supply unit is primed with liquid; and

a loop of flexible conduits each connected between an ink bag and a

container.

9 . The unit of Claim 8 , wherein each container is configured to establish a

negative pressure inside the container when the supply unit is primed with liquid

10 . The unit of Claim 8 , further comprising liquid in each of the respective

connected bags, containers and conduits.

11. The unit of Claim 10 , wherein the liquid is ink.

12. The unit of Claim 11, further comprising a different color ink in each of

the respective connected bags, containers, and conduits.

13. A method, comprising:

connecting a first sub-assembly including a primary ink container and a

second sub-assembly including an ink supply to receive ink from the primary

container and to deliver ink to a printhead;

priming the first sub-assembly and the second sub-assembly with ink; and

shipping the primed, connected sub-assemblies from one location to another

location.



14. The method of Claim 11, further comprising, after shipping, installing

the primed, connected sub-assemblies into a printer.
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