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REPLACEABLE PRINTING COMPONENT

Background

InkJet printers typically utilize one or more printheads each including an

array of orifices (or nozzles) through which ink is ejected onto paper or other

printing media to form an image. The printheads may be supported by a

moveable carriage that traverses back and forth across the width of the paper

as the paper is fed through the printer during printing operations, or the

printheads may remain stationary during printing operations, as in a page-wide

array of printheads. The printheads may be an integral part of a print cartridge

or may be a discrete assembly to which ink is supplied from a separate, and

often replaceable, ink container. For printers that utilize replaceable ink

containers, proper positioning of the replaceable ink containers in the printer

may be provided by a keying arrangement.

Brief Description of the Drawings

FIG. 1 is a block diagram illustrating one embodiment of an inkjet printer.

FIGS. 2 and 3 are top and bottom perspective views illustrating one

embodiment of a carriage supporting an ink container.

FIG. 4 is a perspective view illustrating one embodiment of an ink

container.

FIG. 5 is an enlarged partial view illustrating one embodiment of a keying

arrangement between a carriage and the ink container of FIG. 4.

FIGS. 6 and 7 are schematic perspective views illustrating one

embodiment of forming a keying arrangement between a carriage and an ink

container.



FIGS. 8 and 9 are schematic perspective views illustrating another

embodiment of forming a keying arrangement between a carriage and an ink

container.

FIGS. 10 and 11 are perspective views illustrating one embodiment of a

keying arrangement between a carriage and a plurality of ink containers.

Detailed Description

In the following detailed description, reference is made to the

accompanying drawings which form a part hereof, and in which is shown by way

of illustration specific embodiments in which the invention may be practiced. In

this regard, directional terminology, such as "top," "bottom," "front," "back,"

"leading," "trailing," etc., is used with reference to the orientation of the Figure(s)

being described. Because components of embodiments of the present

invention can be positioned in a number of different orientations, the directional

terminology is used for purposes of illustration and is in no way limiting. It is to

be understood that other embodiments may be utilized and structural or logical

changes may be made without departing from the scope of the present

invention. The following detailed description, therefore, is not to be taken in a

limiting sense, and the scope of the present invention is defined by the

appended claims.

Embodiments of the disclosure were developed in an effort to improve a

keying arrangement between a carriage and a removable/replaceable ink

container-to prevent wrongful or improper ink container insertion-using a

relatively small area on the ink container yet allowing a large combination of

keys. Wrongful or improper insertion of an ink container into the carriage may

result in ink mixing, wrong color output, or ink crashing and permanent clogs

that may ruin the printer. Embodiments of the disclosure, therefore, were

developed to avoid or solve such problems.

Embodiments will be described, therefore, with reference to an inkjet

printhead assembly that holds removable/replaceable ink containers.

Embodiments of the disclosure, however, are not limited to such



implementations. Embodiments of the disclosure, for example, might also be

implemented in other types of ink or fluid dispensing components. The example

embodiments shown in the Figures and described below, therefore, illustrate but

do not limit the scope of the disclosure.

Embodiments of the disclosure use a series of pockets and walls or ribs

to form unique combinations of two-dimensional keying. The use of pockets

and ribs provides a strong structure so that features can be made relatively

small and provide many combinations in a small area on the ink container while

leaving room for other features such as fluid connections and acumen

connections. The two-dimensional keying arrangement uses a technique of

removing a specific combination of walls ribs between adjacent pockets of the

ink container and forming corresponding towers or projections on a mating part

of the printer to allow only a properly keyed ink container to be inserted into the

printer.

FIG. 1 is a block diagram illustrating one embodiment of an inkjet printer

10 in which embodiments of the disclosure may be implemented. Printer 10

includes a carriage 12 carrying or supporting a printhead assembly 14 and

removable or replaceable ink containers 16, 18, 20, 22, and 24. Printhead

assembly 14 forms part of a fluid ejection system for precisely dispensing a

fluid, such as ink, as described in more detail below. Printhead assembly 14

includes a printhead (FIG. 3) through which ink from one or more containers 16-

24 is ejected. In one embodiment, printhead assembly 14 includes two

printheads-one for ejecting ink from a series of color ink containers 16-22 and

one for ejecting ink from a black ink container 24. Printhead assembly 14 may

include an array of miniature thermal, piezoelectric or other devices that are

energized or activated to eject small droplets of ink out of an associated array of

orifices (or nozzles). A typical thermal inkjet printhead, for example, includes an

orifice plate arrayed with ink ejection orifices and firing resistors formed on an

integrated circuit chip.

In one embodiment, a print media transport mechanism 26 advances

print media 28 relative to carriage 12 and printhead assembly 14. For a

stationary carriage 12, media transport 26 may advance media 28 continuously



past carriage 12. For a movable, scanning carriage 12, media transport 26 may

advance media 28 incrementally past carriage 12, stopping as each swath is

printed and then advancing media 28 for printing the next swath.

In one embodiment, an electronic controller 30 is operatively connected

to carriage 12, printhead assembly 14, and media transport 26. Controller 30

communicates with external devices through an input/output device 32 for

exchanging data, including receiving print data for inkjet imaging. The presence

of an input/output device 32, however, does not preclude the operation of printer

10 as a stand alone unit. In one embodiment, controller 30 controls the

movement of carriage 12 and media transport 26. In addition, controller 30 is

electrically connected to each printhead of printhead assembly 14 to selectively

energize the firing resistors, for example, to eject ink drops onto media 28. By

coordinating the relative position of carriage 12 with media 28 and the ejection

of ink drops from printhead assembly 14, controller 30 produces the desired

image on media 28.

FIGS. 2 and 3 are perspective top and bottom views of one embodiment

of carriage 12 and printhead assembly 14 of printer 10. Ink container 16 is

positioned in carriage 12 and ink containers 18-24 (FIG. 1) are removed from

carriage 12 to show inlets 34 to printhead assembly 14 and alignment features

for ink containers 16-24. In the embodiment of FIG. 2, printhead assembly 14

includes an ink inlet 34 positioned at each bay 38, 40, 42, 44, and 46 for a

corresponding ink container 16, 18, 20, 22, and 24. Printhead assembly 14 and

carriage 12 may be integrated together to form a single component, or printhead

assembly 14 may be detachable from carriage 12.

In the embodiment of FIG. 3, printhead assembly 14 includes two

printheads 48 and 50. In one embodiment, each ink container 16-24 (FIG. 1)

includes an ink outlet 36 (FIG. 4) through which ink may flow from ink containers

16-24 through the corresponding ink inlet 34 (FIG. 2) to a corresponding

printhead 48 or 50 of printhead assembly 14. As such, ink from color ink

containers 16-22, for example, is ejected from printhead 48 and ink from black

ink container 24 is ejected from printhead 50.



FIG. 4 is a perspective view illustrating one embodiment of a printing fluid

or ink container 60, such as one of ink containers 16, 18, 20, 22, and 24 (FIG.

1). Ink container 60, as one embodiment of a replaceable printing component,

includes a body or housing 62 and a quantity of printing fluid or ink contained

within housing 62. As such, ink within housing 62 is communicated with or

supplied to printhead assembly 14 to facilitate printing by printer 10 (FIG. 1).

In one embodiment, ink container 60 includes a fluid interconnect 64 (as

one embodiment of ink outlet 36) for supplying printing fluid or ink within ink

container 60 to printhead assembly 14, and includes one or more alignment

features 66 for positioning ink container 60 in carriage 12 (FIG. 2). In one

embodiment, housing 62 has a rectangular shape 68 and includes opposite

major surfaces 681 and 682, and sides 683, 684, 685, and 686 oriented

substantially perpendicular to major surfaces 681 and 682. In one embodiment,

fluid interconnect 64 and alignment features 66 are formed on or in or

communicate with side 684 of housing 62. As such, in one embodiment, ink

container 60 is inserted into carriage 12, for example, inserted into one of bays

38, 40, 42, 44, and 46 of carriage 12 (FIG. 2), in a direction substantially

perpendicular to side 684 of housing 62.

In one embodiment, as illustrated in FIGS. 4 and 5, ink container 60, in

association with carriage 12, includes a keying arrangement 70. More

specifically, ink container 60 and carriage 12 include a mating and

corresponding method of keying ink container 60 to carriage 12 to prevent

wrongful or improper insertion of ink container 60 into carriage 12. As described

below, keying arrangement 70 provides a two-dimensional keying method using

a specific combination of pockets 72 formed in ink container 60 and mating and

corresponding posts or projections 74 formed on carriage 12 to allow only

properly keyed ink containers to be inserted into carriage 12.

In one embodiment, pockets 72 are formed in side 684 of housing 62 and

extend into housing 62 in a direction substantially perpendicular to side 684 of

housing 62 such that projections 74 formed on carriage 12 are received and

inserted in a direction substantially perpendicular to side 684 of housing 62 as

ink container 60 is positioned in printer 10.



In one embodiment, as illustrated in FIG. 5, ink container 60 and carriage

12 include respective mating and corresponding datum features 76 and 78.

Datums 76 and 78 establish reference points for locating and final positioning of

ink container 60 in carriage 12 when ink container 60 is installed in carriage 12.

More specifically, datums 76 and 78 establish relative positioning of ink

container 60 in the x , y, and z directions when ink container 60 is installed in

carriage 12. In one embodiment, datums 76 and 78 are formed in association

with mating sections of keying arrangement 70 in that datum 76 is formed in one

of pockets 72 of ink container 60, and datum 78 is formed on one of projections

74 of carriage 12. Datums 76 and 78, therefore, locate ink container 60 relative

to carriage 12 when the mating sections of keying arrangement 70 interact.

FIGS. 6 and 7 illustrate one embodiment of forming keying arrangement

70 including, more specifically, pockets 72 and projections 74 of keying

arrangement 70. In one embodiment, as schematically illustrated in FIG. 6, an

array 82 of pockets 72 is formed in housing 62 of ink container 60 (only a

portion thereof being illustrated in FIG. 6), and an array 84 of projections 74 is

formed on carriage 12 (only a portion thereof being illustrated in FIG. 6).

In one embodiment, array 82 of pockets 72 includes columns and rows of

pockets 72 separated by walls or ribs 86 with each pocket 72 having the same

geometrical shape. In one embodiment, array 82 includes a 2 x 3 array (i.e., 2

columns by 3 rows) of pockets 72. As such, in one embodiment, pockets 72 are

separated by ribs 861, 862, 863, 864, 865, 866, and 867. It is understood that

other sizes and/or configurations of arrays may be used.

In one embodiment, array 84 of projections 74 includes columns and

rows of projections 74 each corresponding to and having the same geometrical

shape as that of pockets 72 of array 82. Thus, in one embodiment, array 84

includes a 2 x 3 array (i.e., 2 columns by 3 rows) of projections 74

corresponding to the 2 x 3 array of pockets 72. As such, in one embodiment,

projections 74 include projections 741 , 742, 743, 744, 745, and 746. Again, it is

understood that other sizes and/or configurations of arrays may be used.

In one embodiment, as illustrated in FIG. 7, keying arrangement 70 is

formed by selectively removing walls or ribs 86 formed between adjacent



pockets 72 and by forming connectors, transitions, or bridges 88 between

adjacent posts or projections 74 so as to bridge projections 74. By selectively

removing ribs 86 formed between adjacent pockets 72, one or more combined

pockets 92 having a new geometrical shape are formed, and by bridging one or

more adjacent projections 74, one or more combined projections 94 having the

same new geometrical shape as combined pockets 92 are formed. Accordingly,

combined pockets 921, 922, and 923 in association with combined projections

941 , 942, and 943 form mating keys or key combinations for keying

arrangement 70.

For example, with reference to FIGS. 6 and 7 , in one embodiment,

combined pockets 921 and 922 are formed by removing ribs 863 and 865,

respectively, between adjacent pockets 72. As such, mating and corresponding

combined projections 941 and 942 are formed by bridging adjacent projections

741 and 743 and by bridging adjacent projections 744 and 746, respectively.

As such, a shape of combined projections 941 and 942 is the same as, and

corresponds to the shape of combined pockets 921 and 922.

In another embodiment, a combined pocket 923 having a compound

geometrical shape is formed by removing multiple ribs adjacent to one pocket

72, for example, by removing two ribs 862 and 863 provided between one

pocket and adjacent pockets to the one pocket. As such, a mating and

corresponding combined projection 943 having the same compound

geometrical shape is formed by bridging projections adjacent to one projection

74, for example, by bridging projection 741 and projections 742 and 743

adjacent to projection 741 .

In one embodiment, as illustrated in FIG. 6 , pockets 72 and projections

74 have a substantially square shape. More specifically, pockets 72 and

projections 74 have a substantially square cross-sectional shape along an axis

extending through an opening of pockets 72 and along an axis extending

through an end of projections 74 inserted into pockets 72. In one embodiment,

pockets 72 and projections 74 are correspondingly tapered to facilitate insertion

and removal of projections 74 into and out of pockets 72.



Corresponding to the substantially square shape of pockets 72 and

projections 74 of the embodiment of FIG. 6, in one embodiment, as illustrated in

FIG. 7, combined pockets 921 , 922, and 923 and combined projections 941 ,

942, and 943 have a substantially rectangular shape (or compound substantially

rectangular shape in the case of combined pocket 923 and combined projection

943) when ribs 86 between adjacent pockets 72 are removed and adjacent

projections 74 are bridged. More specifically, combined pockets 921 , 922, and

923 have a substantially rectangular cross-sectional shape (or compound

substantially rectangular cross-sectional shape) along an axis extending

through an opening of combined pockets 921, 922, and 923, and along an axis

extending through an end of combined projections 941 , 942, and 943 inserted

into mating and corresponding combined pockets 921 , 922, and 923.

In another embodiment, as illustrated in FIG. 8, pockets 172 and

projections 174 have a substantially circular shape. More specifically, pockets

172 and projections 174 have a substantially circular cross-sectional shape

along an axis extending through an opening of pockets 172 and along an axis

extending through an end of projections 174 inserted into pockets 172. In one

embodiment, pockets 172 and projections 174 are correspondingly tapered to

facilitate insertion and removal of projections 174 into and out of pockets 172.

Corresponding to the substantially circular shape of pockets 172 and

projections 174 of the embodiment of FIG. 8, in one embodiment, as illustrated

in FIG. 9, combined pocket 192 and combined projection 194 have a

substantially oval shape (or compound substantially oval shape in the case of

combined pocket 192 and combined projection 194) when ribs 186 between

adjacent pockets 172 are removed and adjacent projections 174 are bridged.

More specifically, combined pocket 192 has a substantially oval cross-sectional

shape along an axis extending through an opening of combined pocket 192 and

along an axis extending through an end of combined projection 194 inserted

into combined pocket 192.

FIGS. 10 and 11 illustrate one embodiment of keying a plurality of ink

containers, such as ink containers 16, 18, 20, 22, and 24, to carriage 12 (only a

portion thereof being illustrated in FIG. 11) to ensure proper insertion of the ink



containers in carriage 12 including, more specifically, the insertion of the ink

containers in the proper bays of carriage 12, such as bays 38, 40, 42, 44, and

46, respectively, of carriage 12 (FIG. 2). Accordingly, in one embodiment, a

number of different or unique key combinations are established for each of ink

containers 16, 18, 20, 22, and 24. For example, in one embodiment, a key

combination 170 is established for ink container 16, a key combination 270 is

established for ink container 18, a key combination 370 is established for ink

container 20, a key combination 470 is established for ink container 22, and a

key combination 570 is established for ink container 24. As such, key

combinations 170, 270, 370, 470, and 570 ensure that only the intended ink

containers 16, 18, 20, 22, and 24, respectively, are inserted in the proper bays

of carriage 12.

The number of key combinations available is based on the number of

walls or ribs 86, 186 that separate pockets 72, 172 (FIGS. 6 and 8). For

example, for X number of columns of pockets and Y number of rows of pockets,

the following equations represent the number of key combinations available:

Y(X-I ) + X(Y-I ) = N Equation 1

where N = the number of walls or ribs available with which to make keys.

As such, for key combinations with two walls or ribs removed between

adjacent pockets, the number of key combinations available is expressed as:

N- 1
Zj Equation 2

i = 1

where Z = the number of key combinations available.

For example, for a 2 x 3 array of pockets, the number of walls or ribs

available with which to make keys is calculated as:

N = 3(2-1) + 2(3-1) = 3+4 = 7



Accordingly, with two walls or ribs removed between adjacent pockets,

the number of key combinations available is calculated as:

Z =1+2+3+4+5+6 = 21

Applying the above equations to a 2 x 2 array of pockets, the number of

key combinations available is 6, and for a 3 x 3 array of pockets, the number of

key combinations available is 6 1 . Again, the above equations apply to having

two walls or ribs removed between adjacent pockets to create key

combinations. Equations for having one wall or three walls removed between

adjacent pockets are also possible.

While the Description is at least substantially presented herein to inkjet-

printing devices that eject ink onto media, those of ordinary skill within the art

can appreciate that embodiments of the present disclosure are more generally

not so limited. In general, embodiments of the present disclosure pertain to any

type of fluid-jet precision dispensing device or ejector assembly for dispensing a

substantially liquid fluid. The fluid-jet precision dispensing device precisely

prints or dispenses a substantially liquid fluid in that the latter is not substantially

or primarily composed of gases such as air. Examples of such substantially

liquid fluids include inks in the case of inkjet printing devices. Other examples of

substantially liquid fluids include drugs, cellular products, organisms, chemicals,

fuel, and so on, which are not substantially or primarily composed of gases such

as air and other types of gases. Therefore, while the Description is described in

relation to an inkjet printer and inkjet printhead assembly for ejecting ink onto

media, embodiments of the present disclosure more generally pertain to any

type of fluid-jet precision dispensing device or fluid ejector structure for

dispensing a substantially liquid fluid.

Although specific embodiments have been illustrated and described

herein, it will be appreciated by those of ordinary skill in the art that a variety of

alternate and/or equivalent implementations may be substituted for the specific

embodiments shown and described without departing from the scope of the

present invention. This application is intended to cover any adaptations or



variations of the specific embodiments discussed herein. Therefore, it is

intended that this invention be limited only by the claims and the equivalents

thereof.

What is Claimed is:



CLAIMS

1. A replaceable printing component, comprising:

a housing; and

an array of pockets separated by ribs and each having a first geometrical

shape formed in a side of the housing,

wherein at least one of the ribs between adjacent ones of the pockets is

removed to form a combined pocket having a second geometrical shape.

2. The replaceable printing component of claim 1, wherein the first

geometrical shape includes a square, and the second geometrical shape

includes a rectangle.

3 . The replaceable printing component of claim 1, wherein the first

geometrical shape includes a circle and the second geometrical shape includes

an oval.

4 . The replaceable printing component of claim 1, wherein two ribs between

one pocket and adjacent ones of the pockets to the one pocket are removed to

form the combined pocket having the second geometrical shape.

5. The replaceable printing component of claim 1, wherein the pockets

extend substantially perpendicular to the side of the housing and are configured

to receive corresponding projections inserted in a direction substantially

perpendicular to the side of the housing.

6. The replacement printing component of claim 1, further comprising:

a datum feature provided within at least one of the pockets or the

combined pocket to locate the replaceable printing component in a printing

system.



7. The replaceable printing component of claim 1, further comprising:

an alignment feature provided on the side of the housing to position the

replaceable printing component in a printing system.

8. The replaceable printing component of claim 1, wherein the replaceable

printing component comprises a printing fluid container, and further comprising:

a fluid interconnect provided on the side of the housing to fluidically

connect the replaceable printing component to a printing system.

9. A printing system, comprising:

a replaceable printing component including an array of pockets separated

by ribs and each having a first geometrical shape; and

a carriage configured to support the replaceable printing component and

including an array of projections each having the first geometrical shape,

wherein at least one of the ribs between adjacent ones of the pockets is

removed to form a combined pocket having a second geometrical shape, and

wherein at least one bridge is formed between adjacent ones of the projections

to form a combined projection having the second geometrical shape.

10. The printing system of claim 9, wherein the first geometrical shape

includes a square, and the second geometrical shape includes a rectangle.

11. The printing system of claim 9 , wherein the first geometrical shape

includes a circle, and the second geometrical shape includes an oval.

12. The printing system of claim 9, wherein two ribs between one pocket and

adjacent ones of the pockets to the one pocket are removed to form the

combined pocket having the second geometrical shape, and wherein two

bridges are formed between one projection and adjacent ones of the projections

to the one projection to form the combined projection having the second

geometrical shape.



13. The printing system of claim 9, wherein the pockets of the replaceable

printing component are formed in and extend substantially perpendicular to a

side of the housing, and are configured to receive the projections of the carriage

inserted in a direction substantially perpendicular to the side of the housing.

14. A method of keying a replaceable printing component with a carriage, the

method comprising:

forming at least one combined pocket having a second geometrical

shape in the replaceable printing component, the forming including removing at

least one rib separating adjacent pockets of an array of pockets in the

replaceable printing component each having a first geometrical shape;

forming at least one combined projection having the second geometrical

shape on the carriage, the forming including bridging adjacent projections of an

array of projections of the carriage each having the first geometrical shape; and

positioning the replaceable printing component in the carriage, the

positioning including mating the at least one combined projection of the carriage

with the at least one combined pocket of the replaceable printing component.

15. The method of claim 14, wherein the mating includes receiving and

inserting the at least one combined projection in the at least one combined

pocket in a direction substantially perpendicular to a side of the replaceable

printing component in which the array of pockets and the combined pocket are

formed.
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