
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
12 April 2007 (12.04.2007) PCT WO 2007/040740 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B41J 2/175 (2006.01) kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(21) International Application Number: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

PCT/US2006/028947 GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,

(22) International Filing Date: 26 July 2006 (26.07.2006) LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,

(25) Filing Language: English SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

(26) Publication Language: English
(84) Designated States (unless otherwise indicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

11/236,938 28 September 2005 (28.09.2005) US GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(71) Applicant (for all designated States except US): European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

HEWLETT-PACKARD DEVELOPMENT COM¬ FR, GB, GR, HU, IE, IS, IT, LT, LU, LV,MC, NL, PL, PT,

PANY, L.P. [US/US]; Hewlett-Packard Company, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

Intellectual Property Administration, 20555 S.H. 249, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
Houston, Texas 77070 (US). Declarations under Rule 4.17:

— as to the identity of the inventor (Rule 4.17(i))
(72) Inventors; and — as to applicant's entitlement to apply for and be granted a
(75) Inventors/Applicants (for US only): KENDALL, David patent (Rule 4.17(U))

[US/US]; 11311 Chinden Boulevard, Boise, Idaho 83714- — as to the applicant's entitlement to claim the priority of the
0021 (US). DOUGHERTY, Patrick S. [US/US]; 1131 1 earlier application (Rule 4.17(Hi))
Chinden Boulevard, Boise, Idaho 83714-0021 (US).

Published:

(74) Agents: JOLLY, Thomas A. et al; Hewlett-Packard — with international search report

Company, Intellectual Property Administration, P.O. Box For two-letter codes and other abbreviations, refer to the "G uid
272400 Mail Stop 35, Fort Collins, Colorado 80527-2400 ance Notes on Codes and Abbreviations" appearing at the beg in
(US). ning of each regular issue of the PCT Gazette.

(54) Title: MARKING DEVICE AND METHODS

(57) Abstract: A portion of a replaceable component (122) of an imaging device (100) is selectively deformed or melted.



MARKING DEVICE AND METHODS

BACKGROUND

[0001] It is often desirable to have an indication of how long replaceable

components of devices, such as print cartridges of printers, have been operated, such as

for warranty purposes. There are various ways to estimate or determine how long

replaceable components have been operated. For example, one common method relies

on the date of sale of the replaceable component, kept track of by record keeping e.g.,

using receipts, by resellers or retailers that involves handling of additional materials.

Another method involves attaching an electronic memory chip to the replaceable

component, such chips generally cannot be read in the field, e.g., by resellers or

retailers, so they do not help determine how long the replaceable component has been

operated. Some replaceable components have been evaluated that would provide a

mechanical indicator of how long they have been operated, but these devices are easy to

reset (e.g., they do not prevent fraud), and they add cost to the replaceable components.

Sample printing is one way to determine how long a print cartridge has been operated,

but retailers and resellers are often hesitant to have a customer bring in sample pages,

and retailers and resellers usually do not maintain printers in their facilities such that

they can generate print samples from any cartridge that may be returned.

DESCRIPTION OF THE DRAWINGS

[0002] Figure 1 is a block diagram of an embodiment of an imaging device,

according to an embodiment of the disclosure.

[0003] Figure 2 illustrates an embodiment of a marking device, according to another

embodiment of the disclosure.



[0004] Figure 3 is an enlarged view of a region 300 of Figure 2.

[0005] Figure 4 shows an embodiment of a portion of a heating element, according

to another embodiment of the disclosure.

[0006] Figure 5 shows an embodiment of a marking device in operation, according

to another embodiment of the disclosure.

[0007] Figure 6 is a side view of an embodiment of a marking device, according to

another embodiment of the disclosure.

[0008] Figure 7 is a side view of the marking device of Figure 6 during operation,

according to another embodiment of the disclosure.

[0009] Figure 8 is a block diagram of a portion of an embodiment of an imaging

device, according to another embodiment of the disclosure.

DETAILED DESCRIPTION

[0010] In the following detailed description of the present embodiments, reference is

made to the accompanying drawings that form a part hereof, and in which are shown by

way of illustration specific embodiments that may be practiced. These embodiments are

described in sufficient detail to enable those skilled in the art to practice disclosed

subject matter, and it is to be understood that other embodiments may be utilized and

that process, electrical or mechanical changes may be made without departing from the

scope of the claimed subject matter. The following detailed description is, therefore, not

to be taken in a limiting sense, and the scope of the claimed subject matter is defined

only by the appended claims and equivalents thereof.

[0011] Figure 1 is a block diagram of an imaging device 100, such as an

electrographic or ink-jet imaging device, according to an embodiment. Imaging device

100 can be a printer, a copier, digital network copier, a multi-function peripheral (MFP),

a facsimile machine, etc. Imaging device 100 has a controller 110, such as a formatter,

for interpreting image data and rendering the image data into a printable image. The

printable image is provided to a print engine 120 to produce a hardcopy image on a

media sheet. For one embodiment, print engine 120 includes a light source, such as a

laser or light-emitting diodes or both, and is configured to receive a replaceable



component 122, such as a toner cartridge, as is known for electrographic imaging

devices, or a ink-jet cartridge, as is known for ink-jet imaging devices. For another

embodiment, the imaging device 100 is capable of generating its own image data, e.g., a

copier, via scanning an original hardcopy image.

[0012] For one embodiment, controller 110 includes local logic 112. Alternatively,

local logic 112 may be separate from controller 110, and, for another embodiment, may

be included in print engine 120. Local logic 112 is configured to control the application

of power from a power supply 130 to a marker 124, adjacent replaceable component

122, for selectively activating and deactivating marker 124. For one embodiment,

marker 124 may be part of print engine 120. Marker 124 selectively marks replaceable

component 122 when selectively activated, e.g., upon receiving power from power

supply 130. For another embodiment, local logic 112 activates and deactivates marker

124 based on information from a memory 114 that may part of controller 110, a memory

126 that may be a portion of removable component 122, or from sensors 128 that may

be part of print engine 120 or a portion of replaceable component 122.

[0013] For some embodiments, local logic 112 may be configured to receive

information from remote logic 150 (e.g., an external computer or other device). The

information from remote logic 150 may be used by local logic 112 to make a decision

regarding marking of replaceable component 122. For other embodiments, remote logic

150 may be configured to decide when replaceable component 122 is to be marked and

thus the information from remote logic 150 may trigger local logic 112 into marking

replaceable component 122 without requiring any significant additional decision

processes.

[0014] For one embodiment memories 114 and 126 are computer-usable storage

media that can be fixedly or removably attached to controller 110 and replaceable

component 122, respectively. Some examples of computer-usable media include static

or dynamic random access memory (SRAM or DRAM), read-only memory (ROM),

electrically-erasable programmable ROM (EEPROM or flash memory), magnetic media

and optical media, whether permanent or removable. For one embodiment, memories

114 and 126 contain computer-readable instructions to cause local logic 112 for causing

marker 124 to mark replaceable component 122.



[0015] For one embodiment, marker 124 marks replaceable component 122 when

replaceable component 122 reaches a predetermined state. For another embodiment, the

predetermined state corresponds to a useful, limited and/or operable lifetime for

replaceable component 122. For example, the predetermined state may correspond an

amount of marking material remaining in a cartridge. In another example, the

predetermined state may correspond to a predetermined amount of wear of wearable

components of replaceable component 122, such as such as rollers, etc. Wear can be

determined by the number of rotations the rollers have undergone, which may be stored

in memory 114 and/or memory 126. For some embodiments, sensors 128 sense the

occurrence of the predetermined state and send signals to local logic 112 indicative of

the this occurrence. In turn, local logic 112 activates marker 124.

[0016] Figure 2 illustrates a marking device 200, according to an embodiment, for

marking replaceable component 122. replaceable component 122Figure 3 is an enlarged

view of region 300 of Figure 2.

[0017] As shown in Figure 3, marking device 200 includes a marker 225 that for one

embodiment has heat-conducting plate 220, e.g., such as aluminum, copper, brass,

bronze, or the like, as a portion of a heating element, disposed at an end of a conduit

230. For one embodiment, heat-conducting plate 220 forms a cap at the end of conduit

230, as shown in Figure 3. For another embodiment, marker 225 passes through a

housing 240 that is anchored to a portion of the imaging device, as shown in Figure 3.

Specifically, marker 225 passes through holes 242 and 244 formed through opposite

ends of housing 240.

[0018] For one embodiment, a stop 250 is attached to an outer surface of conduit

230, e.g., such as a ring disposed around an outer curved surface of conduit 230 for an

embodiment where conduit 230 has a cylindrical shape. For another embodiment, a

spring 260, such as a coil spring, is located between stop 250 and an interior portion of

housing 240 that surrounds hole 242, as shown in Figure 3. Note that one end of spring

260 contacts stop 250, while an opposite end of spring 260 contacts the interior portion

of housing 240 that surrounds hole 242. For another embodiment, spring 260 is

wrapped around an exterior portion of conduit 230. In other words, a portion of conduit

230 passes through a center of spring 260. For one embodiment, spring 260 biases stop



250 against an interior portion of housing 240 surrounding hole 244 when replaceable

component 122 is not disposed in or is removed from the imaging device and serves as

an actuator for actuating marker 225.

[0019] When replaceable component 122 is installed in the imaging device, a

portion of replaceable component 122, e.g., a plastic portion, engages heat-conducting

plate 220 and pushes stop 250 away from the interior portion of housing 240

surrounding hole 244, as shown in Figure 3, which compresses spring 260, so spring

260 forces the heating element against the portion of the replaceable component 122.

[0020] For an alternative embodiment, spring 260 may be omitted from marking

device 200. For this embodiment, marking device 200 is oriented vertically above

replaceable component 122 so that gravitational force biases the heating element against

replaceable component 122.

[0021] Figure 4 shows heat-conducting plate 220, as a portion of a heating element

400, as a portion of marker 225, with conduit 230 removed, according to another

embodiment. For one embodiment, heating element 400 includes a resistor 410 is

conductively coupled to heat-conducting plate 220. For one embodiment, resistor 410 is

in direct contact with heat-conducting plate 220. For another embodiment, a heat

conducting grease may be disposed between resistor 410 and heat-conducting plate 220.

Wires 420 are electrically coupled to resistor 410 and are routed through conduit 230, as

shown in Figure 3, and are connected to a power source, e.g., power supply 130 of

Figure I 5 such as a DC power source. Alternatively, heating wire may be embedded in

heat-conducting plate 220.

[0022] In operation, replaceable component 122 is inserted into the imaging device,

and replaceable component 122 engages heat-conducting plate 220, and moves heat-

conducting plate 220 along with conduit 230 into housing 230 while compressing spring

260, as illustrated in Figure 3. This continues until replaceable component 122 abuts an

exterior portion of housing 230 surrounding hole 244. At this point, spring 260 exerts a

force against stop 250 (Figure 3), thereby pushing plate 220 against replaceable

component 122.

[0023] For one embodiment, when replaceable component 122 reaches the

predetermined state discussed above, plate 220 is heated by dissipating electrical energy



in resistor 410 (Figure 4). This causes plate 220 to soften the portion of replaceable

component 122 in contact with plate 220 so that this portion of replaceable component

122 deforms under the force exerted by spring 260. For one embodiment, plate 220 is

heated above a glass transition temperature of the portion of replaceable component 122

contacting plate 220. For other embodiments, plate 220 may be heated to lower

temperatures than the glass transition temperature sufficient to provide adequate

deformation of replaceable component 122. For another embodiment, heating plate 220

causes localizes melting adjacent the deformation.

[0024] In other embodiments, plate 220 is heated to a temperature above the melting

temperature of the portion of replaceable component 122 to intentionally melt a mark,

such as a bubble portion, or a depression into replaceable component 122. For some

embodiments, melting causes marker 225, to move into the replaceable component 122

as it melts in contact with plate 220, as shown in Figure 5. Melting and the movement

of plate 220 into the body proceeds until stop 250 abuts the interior portion of housing

240 surrounding hole 244, as shown in Figure 5. For one embodiment, a sensor 510,

such as an optical sensor, detects when stop 250 abuts the interior portion of housing

240, and sends a signal to a controller, such as controller 110 of Figure 1, that stops the

power supplied to resistor 410 in response to the signal from sensor 510. For another

embodiment, the controller stops supplying power to resistor 410 after a predetermined

time that corresponds to when stop 250 abuts the interior portion of housing 240.

[0025] For one embodiment, stop 250 acts as a heat sink that conducts heat away

from plate 220 to reduce undesirable extraneous heating and thus deformation and/or

melting. Note that the location of stop 250 on conduit 230 substantially determines the

extent of the melting, for melting embodiments, and thus the extent to which plate 220

penetrates the body of replaceable component 122. Moreover, stopping the power

and/or conducting the heat from plate 220 to stop 250, acts further determine the extent

of the melting.

[0026] When replaceable component 122 is removed, there is a depression in the

body where the melting occurred, which serves as an identifier indicative that

replaceable component 122 reached the predetermined state. For one embodiment, heat-



conducting plate 220 may include a symbol on its leading face 222 (Figure 5) that gets

imprinted at a base of the depression.

[0027] For an alternative embodiment, resistor 410 (Figure 4) may be brought into

direct contact with replaceable component 122 without using heat-conducting plate 220.

For one embodiment, resistor 410 may be spring loaded for biasing resistor 410 directly

against replaceable component 122. For another embodiment, resistor 410 may be

configured so that gravitational force biases resistor 410 directly against replaceable

component 122. Locating resistor 410 vertically above replaceable component 122 and

weighting resistor 410 may accomplish this.

[0028] Figure 6 is a side view illustrating a portion of an imaging device, such as

imaging device 100 of Figure 1, receiving a portion of replaceable component 122,

according to another embodiment. The imaging device includes a marking device 600.

Marking device 600 includes a lever 612 configured as a cam follower. Lever 612 is

pivotally connected to a portion 610 of the imaging device, such as a print engine, by a

pivot block 614 and a pin 616. A marker 615 that may be a resistor, such as resistor 410

of Figure 4, or similar to marker 225 of Figure 2 is connected to lever 612. A cam 620

includes a slider 622 that is slidably attached to the portion 610. A lobe 624 of cam 620

is connected to slider 622, as shown in Figure 6.

[0029] As replaceable component 122 is inserted into the imaging device, it engages

slider 622 and moves cam 620 in the direction of the arrow 630. This moves lobe 624

against a protrusion 632 protruding from lever 612. Lever 612 pivots marker 615 into

contact with replaceable component 122 in response to lobe 624 moving against a

protrusion 632, as shown in Figure 7. For one embodiment, moving lobe 624 against a

protrusion 632 causes marker 615 to forcibly contact the body of replaceable component

122.

[0030] When replaceable component 122 reaches the predetermined state, marker

615 is activated as described above. Activation of marker 615 causes marker 615 to

produce a mark in replaceable component 122.

[0031] Figure 8 is a block diagram of a portion of an imaging device, such as

imaging device 100 of Figure 1, with replaceable component 122 installed therein,

according to another embodiment. The imaging device includes a plurality of marking



devices 800, each of which may be similar to marking device 200 of Figure 2 or

marking device 600 of Figure 6 for one embodiment. For another embodiment, each of

the marking devices 800 produces a mark in the body of replaceable component 122 in

response to instructions from a controller, such as controller 110 of Figure 1, e.g., or

more specifically local logic 112.

[0032] For one embodiment, one of the marking devices 800, e.g., marking device

80O0, produces a mark in replaceable component 122 when replaceable component 122

is at an initial state prior to initial operation of replaceable component 122 within the

imaging device, e.g., when replaceable component 122 is new and is initially installed.

Subsequently, the remaining marking devices 800, e.g., marking devices 80O 1 to 800 N,

respectively produce marks in replaceable component 122 at different threshold

percentage states of replaceable component 122, such as percentage of a useful, limited

and/or operable lifetime of replaceable component 122. For example, the threshold

percentage states may respectively correspond to different amounts (or percentages of a

total amount) of marking material within replaceable component 122 or different

amounts (or percentages of a total acceptable amount) of wear (or different worn states)

of one or more components of replaceable component 122 or both. For a more specific,

example, marking device 80O 1 may produce a mark in replaceable component 122 when

the amount of marking material and/or wear is a percentage of the amount of marking

material and/or wear that occurs at a predetermined final state of replaceable component

122, such as an end of its useful, limited and/or operable lifetime. The remaining

marking devices 800, e.g., marking devices 80O2 to 80ON, respectively produce marks in

replaceable component 122 at increasing percentages until marking device 800 N forms a

mark corresponding to the predetermined final state of replaceable component 122.

Note that for some embodiments, replaceable component 122 may be removed at any

time and that the number of marks in replaceable component 122 indicate the state of

replaceable component 122 at which it was removed.

CONCLUSION

[0033] Although specific embodiments have been illustrated and described herein it

is manifestly intended that the scope of the claimed subject matter be limited only by the

following claims and equivalents thereof.



What is claimed is:

1. A method comprising:

selectively deforming or melting a portion of a replaceable component (122) of

an imaging device (100).

2. The method of claim 1, wherein selectively deforming or melting the portion of

a replaceable component (122) occurs upon occurrence of a predetermined state.

3. The method of claim 2, wherein the predetermined state corresponds to a useful,

limited and/or operable lifetime of the replaceable component.

4. The method of claim 2 further comprises sensing the predetermined state before

deforming the portion of the replaceable component (122).

5. The method of claim 2, wherein the predetermined state of the replaceable

component corresponds to an initial state prior to initial operation of the

replaceable component (122).

6. The method of claim 1, wherein the predetermined state of the replacable

component (122) corresponds to a percentage of a condition that occurs at a

predetermined final state of the component (122).

7. The method of any one of claims 1-6, wherein selectively deforming or melting

the portion of the replaceable component (122) is in response to instructions

from logic located remotely of the imaging device (100).



8. The method of any one of claims 1-7, wherein deforming or melting the portion

of the replaceable component (122) comprises forcing a heated plate (220)

against the portion of the replaceable component (122).

9. A computer-usable medium containing computer-readable instructions for

causing an imaging device to perform the method of any one of claims 1-8.

10. An imaging device comprising:

at least one marker configured to selectively deform or melt a portion of a

replaceable component.
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