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(57) Abstract: A replaceable tri-color ink cartridge, comprising three chambers for different colors ink; a headland having headland
© slots each fluidically connected to a respective chamber; and a printhead die attached to the headland, the die including (i) nozzle ar -

rays having a length of at least 14.3 millimeters, and (ii) feed slots that fluidically connect the headland slots to the respective nozzle
Q arrays, wherein each headland slot is longer than the corresponding feed slot.
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TR -COLO INK CARTRIDGE

BACKGROUND

[0001] Tri-co!or ink cartridges with integrated printheads are manufactured

and sold by ltipSe origina! equipment manufacturers. The housing contains

ink chambers for inks of different colors. A printhead die having three nozzfe

arrays is adhered to a headland of the housing wherein each nozzle array is

fiu!dicai!y connected to one of the chambers. The housing s adapted o supply

nk out of the chambers to the die.

BR E P DESCRIPTION O F THE DRAWINGS

[0002] Fig. 1 i lustrates a diagram of an exampie of a cartridge;

[0003] Fig. 2 i lustraies a diagrammatic bottom view of an example of a die;

- lustrates a diagram of an example of a portion of a nozzle

column;

[0005] Fig. 4 i lustrates a top view of an example of a cartridge without lid;

[0006] Fig. 5 i lustrates a cross sectional side view of the example cartridge

of Fig. 4 ;

[00073 Fig. 6 !iustrates a cross sectional front view of the example cartridge

of Figs. 4 and 5;

[0 08 Fig 7 i lustraies a bottom view onto an example of a cartridge housing

without die;

[00033 Fig. 8 i lustrates a cross sectional side view of a detail of the example

cartridge housing of Fig. 7 with die; and



[001 Fig. 9 illustrates a bottom view of the example cartridge housing of

Figs. 7 - 8 with die.

DETAILED DESCRIPTION

[0 3 Fig 1 illustrates an example replaceable tri-color cartridge 1 in a

diagrammatic cross- sectional side view. The cartridge 1 includes three ink

chambers 3, 5 each to contain a unique color ink, for example cyan, magenta

and yellow. The example cartridge 1 includes two rear chambers 5 and one

front chamber 3 , one rear chamber 5 bei g disposed next to the other rear

chamber 5 and hence, only one rear chamber 5 is visible in the side view ink,

filters and capillary material may be disposed within each of the chambers 3 , 5.

[001 3 The cartridge 1 includes a housing 7. The housing 7 may form a

single cast, injection molded, plastic shape for example including polyethylene,

polyethylene terephthalate or another suitable polymer material. Th cartridge 1

also includes a p nthead die 9 attached to the housing 7 . The cartridge i may

include a lid on top of the housing 7 to seal the chambers whereas the lid may

include a vent and a tear-off label sealing the vent. The housing 7 defines an

"ink delivery system" of the cartridge 1 which includes the ink chambers 3 , 5,

standpipes 1 , and other ink channel features.

[001 33 A bottom of the housing 7 is stepped shaped, formed by i a lower

bottom wall 11A that forms the headland, part of a protruding housing portion 12

that contains a front standpipe and rear standpipes 1 , and (ii) a higher bottom

wa i 1 B at a higher level than the lower bottom wall 11A and that defines

bottoms of the rear chambers 5 . The housing 1 includes a headland 13 to which

the die 9 is attached. The headland 3 is part of the lower bottom wall 11 of

the housing 1 and is at least partly disposed under the front chamber 3 . The

headland 1 may be defined by a pocket to accommodate positioning of the die

9 . The pocket may be relatively shallow. Th die 9 includes nozzle arrays 15

each to eject ink of one of the three ink colors. Each nozzle array has a



length L of at least approximately 4 .3 millimeters, for example at least

approximately 9/16 inch.

[0014] An example of a bottom of the die 9 is illustrated in a diagrammatic

bottom view in Fig. 2 . The die 9 includes three parallel nozzle arrays 1 each

nozzle array bei g f!uidicaliy connected to a respective ink chamber 3 , 5

Each nozzle array 1 may consist of at least one nozzle column 17, for example

two nozzle columns 17. A small portion of one example nozzle column is

diagrammatica!ly illustrated n F g. 3 , wherein five example nozzles 1 are

illustrated. For example a full length nozzle column 1 comprises at least

approximately 340 nozzles 18 in one column 17, for example 342 nozzles, and

ma have a length of approximately 14.4 millimeters. For example the pitch of

the nozzles 8 in one column 17 is approximately 43 microns or less, for

example approximately 42.3 microns or approximately 1/600 inch, the pitch

being defined by the distance between centers C of neighboring nozzles 18 in

one column 17. The nozzle arrays 1 may provide for a resolution of at least

approximately 600 dots per inch. In an example a total nozzle array length L is

measured between the centers C of outer nozzles 1 at the extremes of one

column 17 which in one example would result in a total nozzle array length of

at least 14.3 millimeters, or at least approximately 14.4 millimeters, for example

342 x 42.33 = 14435.7 microns. For example, a corresponding swath width can

be approximately 14478 microns, which includes a additional 42.33 microns for

outer drops landing on media. The swath width can be defined as a maximum

ink stroke width produced by a single sweep of the printhead die 9 over the

media. The disclosed tri-coior cartridge 1 may facilitate a relatively wide swath

and hence, a relatively high print speed.

[001 Back to Fig. 1, the stand pipe 19 terminates in a plenum 40 that is

located above the die 9 . The plenum 40 is fiuidical!y connected to the

corresponding nozzle array . The bottom of the plenum 40 forms a headland

slot 6 1 in the headland 13 and directly connects to an ink feed slot 65 of the die

9. In turn the ink feed slot 65 may supply ink to all of the nozzles 18 of the

corresponding array 15. The headland slots 6 1 have a length Lh that s longer

than the corresponding ink feed slot 65 to ensure continuous and sufficient



supply of ink to the die 9 . For example the length h of the headland slots 6 1

may be at least approximately 14.4 millimeters, or at least 14.8 miiiimeters, or at

least approximately 15.5 millimeters, or a! least approximately 15.9 millimeters.

Each headland slot 6 1 ffuidically connects directly with a die feed slot 85. For

exa le, a length Lf of each die feed slot 65 i less than the length Lh of the

headland slot 6 1 and more than a length L of the nozzle array 15. The headland

slot 6 1 ensures a continuous supply of ink to the full length Lf of the feed slot

65, to the end that also outer extreme nozzles 8 can be supplied with ink a

relatively high speeds and full swaths over relatively long periods.

[001 Figs. 4 - 6 illustrate another example of a tri-color InkJet cartridge 1 ,

in a top view, cross sectional side view and cross sectional front view,

respectively. Certain components that may be included in the cartridge 101 such

as a lid, a flexible circuit, capillary media, a filter and ink are omitted from the

drawings.

[001 The housing 107 includes two rear chambers 1 5 and one front

chamber 103. For example th chambers 103, 105 of the example cartridge 101

of Figs 4-6 are to hold relatively large volumes of ink. For example, to

accommodate more ink in the chambers 103, 105, the illustrated example

housing 107 has a relatively long body. The inner volumes of th chambers 03 ,

105 can be at least approximately 10 cubic centimeters, for example at least

approximately 10.5 cubic centimeters for the front chamber 103, and at least

approximately 11 cubic centimeters or approximately 1022 cubic millimeters for

the front chamber 103 and 1 79 cubic millimeters for the rear chambers 105.

For example the length Lh of the housing 107, as measured between outer

extremes of a front wail 128 and a rear wail 127, is between approximately 6 1

and 7 1 millimeters, for example between approximately 63 and 69 millimeters,

for example approximately 66 millimeters (Fig. 5).

[001 In an example that is not illustrated the housing can have shorter

outer dimensions, while maintaining relatively high ink volumes within its body.

For a shorter housing body, such total length Lh could be between

approximately 43 and 53 millimeters, for example between approximately 45

and 5 1 millimeters, for example approximately 48 millimeters. The chamber



voiumes of a shorter body can be at least approximately 7 cubic centimeters, for

example at least approximately 9 cubic centimeters for the front chamber and at

least approximately 7 cubic centimeters for the rear chambers, for example

approximately 9528 cubic millimeters for the front chamber and approximately

7401 cubic miiiimeters for th rear chambers.

[001 9 For example a total height Hh of the housing 107, as measured

between a lowest and highest point of the cartridge housing 107, excluding a lid,

can be between approximately 37 and 43 millimeters, for example

approximately 40 miiiimeters (Fig. 5). A total width h of the housing 107 as

measured between outer extremes of side walls 1 9 of the housing 107 can be

between approximately 27 and approximately 37 millimeters, for example

approximately 32 millimeters (Fig. 4 .

[0020] Each of the rear chambers 5 has a front wall 125, a rear waii 127

and side wails 1 9, 1 B wherein one side wai 1 98 of each of the rear

chambers 105 serves as a partition wall 129B between the rear chambers 105

Each of the chambers 103, 105 is f!uidicaliy connected to a respective

siandpipe 117, 19 . The standpipes 117, 119 open info a respective chamber

103, 105 via a siandpipe entrance 121, 123. For example, the rear chamber

siandpipe entrance 123 is rectangular or trapezium shaped with rounded

comers. Each rear chamber standpipe entrance 123 has two side edges 124

that are approximately paraSle! to a least one of the rear chamber side walls

129, 129B, for example approximately parallel to an imaginary vertical plane P

running through the middle of the partition wall 29B. This may allow for a

reduced mold complex ity

[0021] The housing 107 includes a filter mount 131 around the rear chamber

siandpipe entrance 123. The filter mount 131 is to support a filter. Such filter can

be a fiat metal mesh to remove impurities from the ink, for example a stainless

steel mesh. The filter mount 131 includes ribs 134, 135. The ribs 134, 135 may

have rounded corners and edges. The ribs 134, 135 protrude upwards from a

bottom 122 of the chamber. The ribs 134, 135 of the filter mount 131 are

arranged in a rectangular shape. Two side ribs 134 of th filter mount 131

extend parallel to the side walls 129, that is, to said vertical plane P, and



transverse ribs 35 of the filter mount 131 may extend approximately paraiie! to

the rear and front wa!i 127, 125 of the rear chamber 105, or parai!e! to a vertical

plane Ve that runs vertically through the front wall 125. in this example, the side

ribs 134 are longer than the transverse ribs 135. For example, each filter mount

131 has additional rib protrusions 137 that protrude over a short distance at an

approximately straight angie from a respective rib 134, 135. The side r bs 34

are provided with two rib protajsions 137 each, protruding approximately paraiiel

to the front and rear wall of the chamber 105, and the transverse ribs 135 are

provided with on rib protrusion 137 each, protruding approximately parallel to

the side walls 129.

[0022] As best illustrated in Figs. 5 and a standpipe 119 is provided to

supply ink out of a respective rear chamber 105 to a corresponding nozzle array

1 . A front standpipe 120 s fluidicaliy connected to the front chamber 103. In

this disclosure mainl the ink delivery components connected to the rear

chambers 105 will be addressed. The rear chamber standpipe 119 opens into

the chamber 105 at th standpipe entrance 123 at one end and into a plenum

140 above the nozzle array 115 at an opposite end. The standpipe 119 may

have a trapezium shaped horizontal cross section similar or equal to earlier

mentioned entrance 123. The standpipe 119 has substantially straight front and

rear pipe walls 141, 143 that are inclined with respect to a vertical Ve under an

angle a . The vertical Ve may extend through the front wall 125 of the rear

chamber 5. As best illustrated in Fig. 5 , the angie a of the front and rear pipe

walls 141, 143 can be between approximately 5 and 23,5°, For example, the

angie a of the front and rear pipe walls 14 , 1 3 of a short body housing (not

illustrated) can be between approximately 5 and or approximately 9.8". For

example, the angle a of the front and rear pipe walls 141 , 143 of a long body

housing 107 {illustrated} can be between approximately .5 and 23.5", or

approximately 18.5" for th illustrated long body housing 107.

[0023] The rear standpipes 19 have approximately parallel side walls 145,

147 that are inclined with respect to an imaginary vertical plane P that cuts

through the partition wall 129B. The angle β of the pipe side walls 145, 147 with

respect to the plane P is between approximately 7" and 17 , o between



approximately 9 and 15°, or approximately *
. as best illustrated in Fig. 6 . The

sloping a!!s of the standpipe 9 may a d in allowing bubble and gas release in

a direction upwards along the pipe walls 141, 143, 145, 147, while conveniently

connecting and fitting to other ink delivery system components within the

housing 107. The substantially parallel pipe walls 141 , 143, 145, 147 may allow

for a single angled mold insert to extend through, and form, the entire standpipe

119 including the standpipe end opening 149.

[0024] The standpipe 119 opens into a plenum 140. The plenum 1 0 opens

into an ink feed slot of the die 109. The feed slot may be a trench in the die 109

that supplies the ink to the nozzles. The plenum 140 has a relatively large

volume of at least approximately 0 cubic millimeters or for example at least

approximately 14 cubic millimeters, for example approximately 14.86 cubic

millimeters. Th relatively large volume of the plenum 140 allows for supplying

relatively large ink volumes directly to the feed slots of the die 109. These

relatively large plenum volumes aid in supplying the ink to the relatively long

nozzle array 15, to print at relatively wide swaths, even at a high firing frequency

if necessary.

[00253 Th plenum 140 has an inclined ceiling 151 that slopes downwards

from a siandpipe end opening 149 up to a front wall 153 of th plenum 140. The

entire ceiling 1 may be sioped. The front wall 153 extends straight upwards

from the headland 113 up to the ceiling 151 , at a straight angle with the

headland 113. The angle γ of the inclined ceiling 151 with respect to a

horizontal H s between approximately 7,8 and approximately °, for example

between approximately 8 and 11 for example approximately 8 . The fact that

the entire ceiling 1 1 inclines over said angie γ facilitates that bubbles are able

to readily travel over the length of the ceiling 151 and reach the standpipe 119.

An angle γ close to 8 may allow for a relatively higher plenum front wall 153,

and consequently a higher volume of the plenum 140, while still facilitating

bubble migration away from the die 109. it was found that, for certain usage

scenarios, a ceiiing angie y outside of said range of 7.8 to 15° cou d affect

bubble migration.



[0026J The plenum front wall 3 ay have a Height Hf of at least

approximately 0.7 millimeters, for example at !east approximately 0.9

millimeters, for example approximately 0.94 millimeters. The plenum 140 is

further defined by a straight rear wali 155 at a straight angle with the headland

113, extending from the headland 113 up to the standpipe 119. The plenum rear

wall 1 5 has a height Hr of at least 2.5 millimeters, for example at ieast 2.8

millimeters, for example approximately 2.89 millimeters. The plenum rear wail

155 forms a boundary of the standpipe end opening 149. The standpipe end

opening 149 is provided at the rear end of the plenum 40.

[0027] The mentioned angles and arrangement of the standpipe and plenum

wa is may make optimal use of the limited space available in the housing 107,

within given dimensional constraints, whil (i facilitating continuous and

relatively high ink flow, ii aiding in bubble travel and (iii) allowing for reduced

mold complexity for example with a minimum of inserts.

[0028] Fig 7 is a bottom view on a headland 2 of a shorter body housing

207. The headland design may correspond to the headland 213 of Figs. 4 - 6,

while the housing 207 may be slightly shorter than the housing 107 of Figs. 4 -

6 for example due to certain constraints determined by the printer or a desired

ink volume in Fig. 7 , the plenums 240 of the rear chambers and the plenums

250 of the front chamber are illustrated. The standpipe end openings 249 of the

rear standpipes open at the rear end of the respective plenums 240. The

standpipe end opening 259 of a front standpipe opens closer to a middle of the

plenum 250, for example slightly off-centered towards the front.

[00293 Fig. 8 is a cross sectional side view of a detail of the cartridge 201 of

Fig. 7, wherein the die 209 is attached to the headland 213 of the housing 207,

As illustrated in Figs. 7 and 8 , the headland 213 includes separate protrusions

269. The protrusions 269 ar to engag the die in an attached condition of the

die. The protrusions 269 may serve as stand-offs, to retain the die in a

predetermined position whiie controlling adhesive bead properties. Fig. 8

diagrammatica!iy illustrates, in a cross sectional side view, a portion of the die

209 engaging such protrusion 269. At manufacturing stage adhesive may be

appiied around and between the head!and slots 261 , 263 for adhering the die



209, Thereby die 209 may be placed against the protrusions 269 to ensure a

straight positioning irrespective of a possible variation in the thickness of the

adhesive bead. The protrusions 269 may be shaped as bumps, for example

having a height of at !east approximately 0.08 millimeters, or at least

approximately 0.1 millimeters, or approximateiy 0.12 millimeters. For example

the protrusions 269 may be round or rectangular of shape, and may have a

maximum width or diameter of less than approximately 2 millimeters or less than

approximately 1 millimeter, as seen from a direction perpendicular to the

headland surface. The protrusions 269 may be located near the longitudinal

ends of the die 209. The headland 213 may include four such protrusions 269

each at a far corner near an outside of an outer extreme of the outer headland

slots 281 to not interfere with the adhesive bead. Correspondingly, th

protrusions 289 engage the e 209 near an outside of an outer extreme of the

outer ink feed slots 265. The die 209 is disposed against the protrusions 269,

leaving a space 279 between the die 209 and the rest of the headland 213 for

the adhesive bead. The adhesive bead surrounds the headland and feed slots

261 265 and therewith provides for a seal around the slots 261, 265. The space

279 created by the protrusions 269 may allow for a relatively equal spread of the

adhesive bead which in turn may provide for a more reliable sea! between the

die 209 and the headland 213 and/or a better controlled positioning of the die

209, In certain examples, a reliable adhesive seal and a precise die position

may be critical in addition a 'press-fit ' of the printhead die 209 to the headland

2 may be prevented. Rather the die 209 can be placed to the protrusions 269

under relatively low pressure to prevent damage to the die 209, in one example

contact areas of the die 209 substantially consists of SU8 material, which may

be relatively fragile.

[0030] As best illustrated in Fig. 8 , the edges of the bottoms of the plenums

240, 250 form headland slots 261, 263, respectively, in the headland 213 and

directly connect to ink feed slots 265 of the die 209. n turn the ink feed slots

265 suppiy ink to the nozzles. The headland slots 26 , 263 have a length Lh

that is longer than a corresponding ink feed slot 265 to ensure continuous and

sufficient suppiy of ink to the die 209. For example the length Lh of the headland



slots 281 , 263 may be at least approximately 14.4 millimeters, or at least 14.8

millimeters, or at least approximately 15.5 millimeters, or at least approximately

15.9 millimeters. Each headland slot 261, 263 fiuidicaily connects directly with a

feed slot 265. A length Lf of each die feed slot 265 is less than the headland slot

261, 263 and more than a length of the nozzle array 215. For example the

length Lf of the die feed slot 265 is at least approximately 0.1 millimeter shorter

than the headland slot 281, 2 3 or at least approximately 0.15 millimeters

shorter than the headland slot 261, 263, or approximately 0.17 millimeters

shorter than the headland slot 261, 263, for example between approximately

14.7 and approximately 15.8 millimeters, or between approximately 15.4 and

approximately 15.7 millimeters or approximately 15.6 millimeters.

[0031] As illustrated in Fig. 9 , each single color nozzle array 215 may include

two nozzle columns 217. The length of each column 217 is the same as the

length L of the nozzle array 215. In an example the nozzle array length L is

measured between the centers of the outer nozzles at the extremes of each

column 217. For example, the nozzle array length L and corresponding swath

width can be at least approximately 1 3 millimeters or at least approximately

14.4 millimeters, or approximately 14435,7 microns, A resulting swath width as

printed on paper can be at least approximately 14.4 millimeters, or

approximately 14478 microns. For exampie, each column 217 may consist of

342 nozzles, having a distance of approximately 1/600 inch resulting in a 600

dpi (dots per inch) resolution.

[0032] The disclosed components of the cartridge 1, 101 201 may facilitate

reiatively high print speeds and/or wider swaths while being able to deliver a

desired print quality and resolution. For example, the die 9 , 9, 209 is to print

at least approximately 600 x 00 dpi at a speed of at least approximately 40 ips

(inch per second), firing a a frequency of at least approximately 20kHZ, for

example approximately 24kHZ. The relatively wide swath may accommodate

faster print speeds and/or more coverage at a given swath. The housing 7, 107,

207 may accommodate a constant supply of ink over the full length of the nozzle

array 15, 115, 215 at these relatively high speeds. The housing 7 , 107, 207 may

also accommodate bubble migration while supplying the ink, leading to longer



printhead life and better prints. In addition, the housing 7 , 107, 207 may be

manufactured relatively cheaply, that is, with moids of reduced complexity. The

housing 7 , 107, 207 may have outer dimensional constraints determined, fo

example, b a corresponding printer within which constraints relatively high ink

voittmes may be housed

[0033] In this disclosure, certain terms relating to a certain orientation or

position within the cartridge like bottom, rear, front, vertical, horizontal, etc. may

refer to the cartridge in an upright orientation as illustrated. However, these

terms are to be interpreted as relative terms for explanative purposes only, and

are not meant to limit the cartridge to one operational orientation. n principle,

the cartridge or housing can operate in any orientation, for example for

handheld printing purposes or for printing on vertical surfaces. For example, a

bottom may actually extend vertically at a side when printing vertically and,

similarly, a vertical plane P may actually extend horizontally.

[0034] It should be understood that "parallel" surfaces or surfaces at

"straight" angles may not b 100% accurate. Error margins may be present for

example as a resuit of mold release angles and/or other manufacturing

tolerances.

[0035] 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 S CLAIMED IS:

1 . A replaceable tri-coior nk cartridge, comprising

three chambers for different colors ink;

a headland having headland slots each f!uidicaily connected to a

respective chamber; and

a printhead die attached to the headland, the die including

nozzle arrays having a length of at least 14.3 millimeters, and

at least three feed slots that fluidically connect the headland

slots to the respective nozzle arrays, wherein each headland slot is ionger than the

corresponding feed slot

2 . The cartridge of claim 1 wherein the feed slot is Ionger than the nozzle

array

3 . The cartridge of claim 1 wherein

the cartridge comprises a standpipe opening into the chamber at on

end and into a plenum at an opposite end, the plenum defining the headland slot,

and

th volume of the plenum is at least 0 cubic millimeters

4 . The cartridge of claim 3 wherein said volume is at least 14 cubic

millimeters.

5 . The cartridge of claim 3 wherein the plenum has an inclined ceiling

having a slope of between approximately 8 and degrees with respect to a

horizontal, in an upright orientation of the cartridge.



6 . The cartridge of claim 5 wherein the slope s approximateiy 8 degrees.

7 . The cartridge of clai 3 wherein the entire ple um ceiling is sloped,

terminating at a straight waii at a front end and at the standpipe at an opposite end.

8 . The cartridge of claim 7 wherein the straight wall extends inwards from

the headland at an approximately straight angle with the headland, having a height

between the headland and the inciined ceiling of at least 0.7 millimeters,

9 . The cartridge of c aim 7 wherein an opposite straight waii extends

inwards from the headland at an approximately straight ang!e with the headland, up

to the standpipe, having a height between the headland and the standpipe of at least

2.5 miiiimeters

10. The cartridge of claim 3 wherein the standpipe comprises at least one

entrance opening edge parallel to a side waii of the rear chamber.

1 . The cartridge of ciairn 3 comprising at ieast one filter mount rib near an

entrance of the standpipe in the rear chamber, being at least partly parallei to a side

waii of the rear chamber.

12. The cartridge of ciairn 1 wherein the headland comprises at ieast four

protrusions protruding at ieast 0.08 millimeters from the head!and surface to space

the die from the headland.

13. The cartridge of ciairn 1 wherein each nozzle array comprises at least

approximately 340 nozzles in one column, having a nozzle pitch of approximately 43

microns or less,

14. A replaceable tri-coior ink cartridge, comprising

two rear chambers and on front chamber, each chamber for holding

ink of a unique color;



a standpipe opening into a ea chamber at one end;

a pienum at an opposite end of the standpipe;

the plenum forming a headland siot in a headiand, and having a volume

of at least 10 cubic miiiimeters;

the headiand having three parallel headland slots, each uid cai y

connected to a die feed siot; and

a printhead die attached to the headiand, having

ink feed siots directly connected to the headiand siots, and

nozzie arrays directly connected to the ink feed siots; wherein

the nozzle arrays have a length of at ieast approximately 14,3

miiiimeters,

the headiand siots are longer than the ink feed siots, and

the ink feed siots are longer than the nozzle arrays.



AMENDED CLAIMS
received by the International Bureau on 16 February 2015 (16.02.2015)

1. A replaceable tri-color ink cartridge, comprising

three chambers for different colors ink;

a headland having headland slots each fluidically connected to a

respective chamber; and

a printhead die attached to the headland, the die including

nozzle arrays having a length of at least 14.3 millimeters, and

at least three feed slots that fluidically connect the headland slots

to the respective nozzle arrays, wherein the length of each headland slot is larger than

the length of the corresponding feed slot and the length of the feed slot is larger than the

length of the nozzle array.

2. The cartridge of claim 1 wherein

the cartridge comprises a standpipe opening into the chamber at one end

and into a plenum at an opposite end, the plenum defining the headland slot, and

the volume of the plenum is at least 10 cubic millimeters.

3. The cartridge of claim 2 wherein said volume is at least 11 cubic

millimeters or at least 4 cubic millimeters.

4 . The cartridge of claim 2 wherein the plenum has a inclined ceiling that

slopes downwards from the standpipe, the ceiling having a slope of between

approximately 8 and 11 degrees with respect to a horizontal, in an upright orientation of

the cartridge.

5. The cartridge of claim 4 wherein the slope is approximately 8 degrees



. The cartridge of claim 4 wherein the plenum ceiling is terminating at a

straight wall at a front end and at the standpipe at an opposite end.

7 . The cartridge of claim 6 wherein the straight wall extends inwards from

the headland at an approximately straight angle with the headland, having a height

between the headland and the inclined ceiling of at least 0.7 millimeters.

8. The cartridge of claim 6 wherein an opposite straight wall extends

inwards from the headland at an approximately straight angle with the headland, up to

the standpipe, having a height between the headland and the standpipe of at least 2.5

millimeters

9. The cartridge of claim 2 wherein the standpipe comprises at least one

entrance opening edge parallel to a side wall of the rear chamber.

10 . The cartridge of claim 2 comprising at least one filter mount rib near an

entrance of the standpipe in the rear chamber, being at least partly parallel to a side wall

of the rear chamber.

11. The cartridge of claim 1 wherein the headland comprises at least four

protrusions protruding at least 0.08 millimeters from the headland surface to space the

die from the headland.

12. The cartridge of claim 1 wherein each nozzle array comprises at least

approximately 340 nozzles in one column, having a nozzle pitch of approximately 43

microns or less; or each nozzle array provides for a resolution of at least approximately

600 dots per inch.

13. A replaceable tri-color ink cartridge, comprising

two rear chambers and one front chamber, each chamber for holding ink

of a unique color;

a standpipe opening into a rear chamber at one end;



a plenum at an opposite end of the standpipe;

the plenum opening into a headland slot in a headland, and having a

volume of at least 10 cubic millimeters;

the headland having three parallel headland slots, each fluidically

connected to a die feed slot; and

a printhead die attached to the headland, having

ink feed slots directly connected to the headland slots, and

nozzle arrays directly connected to the ink feed slots; wherein

the nozzle arrays have a length of at least 14.3 millimeters,

the length of the headland slots is larger than the length of the ink feed

slots, and

the length of the ink feed slots is larger than the length of the nozzle

arrays.

14. The cartridge of one of the preceding claims wherein the headland slots

have a length of at least 14.4 mm and the feed slots have a length of at least 14.7 mm.

. The cartridge of one of the preceding claims wherein the headland slots

have a length of approximately 15.9 mm, the feed slots have a length of approximately

15.6 mm, and the nozzle arrays have a length of approximately 14.4 mm.



STATEMENT UNDER ARTICLE 9 ( 1 )

AMENDMENTS

Claim 1 combines the features of original claims 1 and 2.

Claim 2 was deleted and the subsequent claims were renumbered.

Claim 3 includes additional features disclosed in paragraph [0017].

Claim 4 includes additional features disclosed in paragraph [0025].

Dependency of new Claim 6 was corrected, redundant features were deleted.

Claim 12 includes additional features disclosed in par. [0014].

Claim 1 was clarified based on Fig. 5 and Fig. 7.

Claims 14 and 15 were added based on paragraphs [0014, 0030, 0031].

NOVELTY

The invention provides a large-volume cartridge having three chambers, a headland having

headland slots connected to the chambers, and a printhead die including nozzle arrays and

feed slots that connect the headland slots to the respective nozzle arrays. The nozzle arrays

have a length of at least 14.3 mm; each headland slot is longer than the corresponding feed

slot and each feed slot is longer than the corresponding nozzle array

The lengths of the nozzle array, the headland slot and the feed slot are measured in their

lengthwise direction, i.e. the lengthwise extension of the nozzle columns, as suggested by the

term "length".



D describes a tri-color ink cartridge including a headland to which a printhead die is at¬

tached. In Fig. 6A, 7A, and 9A , the nozzle array is represented by H i 102 (see paragraph

010] ofDl). It follows that the nozzle array has a length of about 11.5 mm.

Dl does not show feed slots. Moreover, D l does not show or describe that the headland slots

would be longer than corresponding feed slots or that feed slots would be longer than the

length of the nozzle array.

D2 discloses a tri-color ink cartridge including a nozzle array having a length of about 15

mm. D2 does not show separate show feed slots, nor does it disclose relative dimensions of

the length of the nozzle array, the feed slots and the headland slots.

The further prior art documents disclose nozzle arrays having shorter length dimensions or do

not indicate dimension of the nozzle arrays, or relative dimensions between nozzle arrays,

feed slots and headland slots.

INVENTIVE STEP

None of the cited documents, either when taken alone or when combined, disclose or suggest

the combination of features of independent claims 1 and 13. Based on the cited prior art and

the expert knowledge, the person of ordinary skill in the art will not have any incentive to

modify the cartridges of document Dl or D2 so as to arrive at the invention.

Accordingly, the subject-matter of independent claims 1 and 13 involves an inventive step.















A . CLASSIFICATION O F SUBJECT MATTER

INV. B41J2/175
ADD.

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B41J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2009/244181 Al (KUROBE RYOICHI RO [ P] ) 1-14
1 October 2009 (2009-10-01)
paragraphs [0057] , [0091] - [0096] ,
[0116] , [0119] ; f i gures
5a,5b,6a,8b,9a, 10b, 12

US 2007/222837 Al (TA I A HI R0KI [ ] ) 1-14
27 September 2007 (2007-09-27)
paragraph [0029] ; f i gures la, 3a

US 5 602 574 A (WI LLIAMS KENNETH R [US] ) 1-14
11 February 1997 (1997-02-11)
col umn 7, l i nes 13-52 ; f i gures 2 , 3
col umn 8 , l i nes 12-14

-/-

X| Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date o r priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle o r theory underlying the invention

to be of particular relevance

"E" earlier application o r patent but published o n o r after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel o r cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation o r other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition o r other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

11 September 2014 29/09/2014

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Adam, Emmanuel



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 6 286 932 Bl (HIRANO HIROFUMI [ P] ) 1-14
11 September 2001 (2001-09-11)
column 7 , lines 28-46; figures 1,3

column 9 , lines 61-65

US 6 042 225 A (ALTENDORF JOHN M [US] ET 1,14
AL) 28 March 2000 (2000-03-28)
column 6 , lines 1-16; figures 6,7

US 5 929 875 A (SU WEN-LI [US] ET AL) 1,14
27 July 1999 (1999-07-27)
column 7 , lines 11-20; figures 1,4

column 9 , lines 12-15

US 2006/132563 Al (ASAI NAOHITO [JP] ET 1,14
AL) 22 June 2006 (2006-06-22)
paragraphs [0029], [0030]; figures 3a-3c



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2009244181 Al 01-10-2009 CN 101549585 A 07-10-2009
P 5164639 B2 21-03-2013
P 2009248328 A 29-10-2009

US 2009244181 Al 01-10-2009

US 2007222837 Al 27-09 -2007 P 2007253468 A 04-10-2007
US 2007222837 Al 27-09-2007
US 2011175973 Al 21-07-2011

US 5602574 A 11-02 -1997 P 3813208 B2 23-08-2006
JP H08174866 A 09-07-1996
US 5602574 A 11-02-1997

US 6286932 Bl 11-09 -2001 JP 3229458 B2 19-11-2001
JP H07108686 A 25-04-1995
US 6286932 Bl 11-09-2001

US 6042225 A 28 -03 -2000 US 5659345 A 19-08-1997
US 6042225 A 28-03-2000

US 5929875 A 27-07 -1999 US 5929875 A 27-07-1999
US 6260941 Bl 17-07-2001
US 2001028371 Al 11-10-2001

US 2006132563 Al 22 -06 -2006 JP 4683614 B2 18-05-2011
JP 2006168275 A 29-06-2006
us 2006132563 Al 22-06-2006


	abstract
	description
	claims
	wo-amended-claims
	amend-statement
	drawings
	wo-search-report

