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SYSTEM AND METHOD FOR DETERMINING VOLUME OF AN
IMAGING MEDIUM IN A CARTRIDGE TECHNICAL FIELD The present
disclosure relates in general to imaging 5 apparatuses, and more

~ particularly to determining the volume of an imaging medium in a
cartridge used in an imaging apparatus. BACKGROUND 10 As the value
and use of information EOFEMEXS TINAETSEHINdieRuUals and businesses

S%@?‘%Mﬁ?ﬁl;w@ﬁ. frg‘%.esﬁsnfﬁ%fﬁﬁf%%ﬁ%ﬂef PURD: 1 haE
available to users is information handling systems. An information
handling system generally processes, compiles, stores, and/or 15

' formation or data for business, personal, or other

purpases,thesehy @Q@Wt%@@gga@m%&{e@glva&e %%ging

information. Because technology and information handling needs a

APORYBirEfRhts 98 BstheeRadifférent asers drappheaionsintarmiaorvolume
of handlingpystems 20unay alsg vasy-regaeding what infarmatianyishangdled,
how the information is handled, how much information is processed,
APPAGREEBr communicated, and how quickly and efficiently the information
may be processed, stored, or communicated. The variations in
information handling systems allow for 25 information handling systems to
B—Agé(e@ga‘glgg%l or configured for a specific user or specific use such as
finamsiat ransattien pidcessing, aAirlinefmsestations centeiprisesdaia
. storage, or_global communications. In addition, information handling
T egrﬁé rﬁggi ffl\éfudg“éa{aq §aralléjt§ of Rardware and¥oftvar %bté’o?ﬁﬁ&né?ﬁé’ s to
prdahetmayioe eanfigured foprozessrstorepardoption available to users

TE

is information handling systems. An information handling
system generally processes, compiles, stores, and/or
communicates information or data for business, personal, or
other purposes thereby allowing users to take advantage of
the value of the information. Because technology and
information handling needs and requirements vary between
different users or applications, information handling systems
may also vary regarding what information is handled, how the
information is handled, how much information is processed,
stored, or communicated, and how quickly and efficiently the
information may be processed, stored, or communicated. The
variations in information handling systems allow for
information handling systems to be general or configured for
a specific user or specific use such as financial transaction
processing, airline reservations, enterprise data storage, or
global communications. In addition, information handling
systems may include a variety of hardware and software
components that may be configured to process, store, and
communicate information and may include one or more computer

systems, data storage systems, and networking systems.
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communicate information and may include one or more computer
systems, data storage systems, and networking systems. 1 Imaging
apparatuses, for example printers, copiers, and facsimile machines, are
often used alone and/or in combination with information handling systems
to print latent images (e.g., text and/or pictures) on a recording medium 5
(e.§NPAPRE, tARPARLHERSS andor afyrattsuitabet mediumppsiagan and
raclaaing medum (e, toagr.dak.andiarcathes sulabia aegiugy . Modem
imaging apparatuses may include, without limitation, toner-based imaging
compipayaliSe sy ARl inkjEarBY P ap par@Bs6 5191 . 6 S temeT-Fasaelieyidg tent
ima@RRArAlSMay-Use:a lasar Jghts emiting djode (LED). and/or.other. 5,
suitable electromagnetic energy source to sensitize selected regions of a
(e . BhotoBERGIctiVE driFP ERaRgedfonef pariclesanuy aghere @ ifi@ble

nedselecteddegipns:of 1he ghotgcarductive drurg, and hen-15 may be g /o
transferred from the_drum to the recording medium. The toner particles

OthGEy BEHiRRY Fo BRETBLB I ding TRsticht Wil HitBE aRdBR pAE<sErE Githe

incaothee hand capinkjet imagigiapparaius &aypase-a Spiay NeZziedespidYises
smaxI(, precise droglets of ink onto a 20 recordable medium. Often, the

39y idfetS may asiy 9 SHGFEIBcHEStharge. Accordingly, the placement of

a droplehen-the secordinganediuapmay bedetergined bythecharge ofigh:« -

' emd! q:tkﬂ%de gglgl dele(r:#??ll?et\évgga? gg:hlchtgle drogleé moves toward the

recording meaiu hemaging meditim feg - Toner, kS ShafIFoams =1c
enegytabemedium usethiniani meaging appardtusmayhe sifpplied

photoconductive drum. Charged toner particles may adhere to
the selected regions of the photoconductive drum, and then
may be transferred from the drum to the recording medium.

The toner particles may be fused to the recording medium with
heat and/or pressure.

On the other hand, an inkjet imaging apparatus may use a
spray nozzle to spray small, precise droplets of ink onto a
recordable medium. Often, the droplets may carry a sliéht
electrical charge. Accordingly, the placement of a droplet
on the recording medium may be determined by the charge of a
cathode and electrode between which the droplet moves toward

the recording medium.

The imaging medium (e.g., toner, ink, and/or other

. suitable medium) used in an imaging apparatus may be supplied

from a cartridge, which may also be known as a “toner
cartridge” or “ink cartridge” depending on the imaging medium
used. In some instances, an imaging medium cartridge may
comprise one or more disposable portions that may be
discarded and/or replaced after the volume of imaging medium

in the cartridge has been substantially depleted from use.
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from a cartridge, which may also be known as a "toner cartridge" or "ink
cartridge" depending on the imaging medium used. In some instances, an
imaging medium cartridge may 30 comprise one or more disposable

portions that may be discarded and/or replaced after the volume of

imaging medium in the cartridge has been substantially depleted from
use>oBEERIsktRe Vohitie oP imagng hiedinadd arcarridyecmay thelge may

ve depigtedayertime, Hﬂ%&fieﬂ@%séé’ﬂéé%gﬁ%%%g&%f?"‘@&”ig%ga%'&”%%e

of imaging medium and convey such. information to a User, s the
TeTTSEr Y TEDIaERFa Sisubetaritidly tepietst eatidye Fveleeh

in fORNgatieRal tapproashes faydeatarminipgdhe valume of remaining
imaging, medium in a cartridge are often inaccurate, particularly in toner

SR e LS8 d T R shsedihadigtappdiaiisEs T ACEBRITGH idueto

aplihea@i{mcﬂE&Ci@eH@@@HhQimgd&E@aleéaﬁﬁ@%@%MH@ﬁ% MAYaging
aten "overfill* the cartridges with more imaging medium than the stated

M GoiTmatin drdétts ThaftamtCustomEr s atisfadivh>Be cabide bRk arly in

todevedilly't cariidge mandfaciuressamayexpetenes Eevenuedess-atuses .
Accprgagrtioyal to&ﬂg atrrcljo%nt of overfilling. 15 One approach to determine

the voluné of femaining toner in'a tonercartrifye tSTA shdGsigm
carheasigre the weighttof-tener remainingsin the cartridge,as discusseehindge s

.S, Pat. No, 6,246,841, Howevyer, this approach requires a load cell and
w corre%]é%ném%gc%%%it%et%lﬁgagé%ﬂthg oenesf%etléiét, Eaﬁaur{‘bethﬁg dy6E ©°
ma iprohibitivelyséxpensivesfol sfamy: applicatibas.cAnrether approachwsesrill, ”

car@?%%ﬁ%uQQEHEQG@Hggggdﬁgy experience revenue loss
proportional to the amount of overfilling.

One approach to determine the volume of remaining toner
in a toner cartridge uses a load cell to measure the weight
of toner remaining in the cartridge, as discussed in U.S.
Pat. No. 6,246,841. However, this approach requires a load
cell and corresponding circuitry to measure the toner weight,
and thus may be prohibitively expensive for many
applications.

Another approach uses “pixel counting,” which includes
determining the number of pixels printing on a recording
medium, in order to determine the volume of toner remaining,
as discussed in U.S. Pat. No. 6,456,802. However, this
approach may be inaccurate due to indeterminable flow

characteristics of toner in a cartridge.
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determining the number of pixels printing on a recording medium, in order
to determine the volume of toner remaining, 25 as discussed in U.S. Pat.
No. 6,456,802. However, this approach may be inaccurate due to
indeterminable flow characteristics of toner in a. cartridge. 3 SUMMARY
In accordance with the teachings of the present disclosure, the
disadvantages and problems associated with determining the volume of
'gp{w%medium in a cartridge have 5 been substantially reduced or
d. In accordance with one embodiment of the present disclosure,

an imaging mediyp carkidge, farruse #pan imaging: apparalys maYe  present
include a movabl| houging portiotn and a de\éice cogeled to the moyabled i

Stising Portion. The movable housig 10P6tioR may fdiuda X 95imme of
FRagingimediunt zmd yeaybe ednfigured 1o moveiinresponse tchanges have
ethe volumme of iimagingJuediimdn the movableshousing portion. The
device may be configured to project a beam of electromagnetic energy
onto a locatimncofra beeen-receiving phetodetéstar,thetbeamereceiving tresent
lecationmoying.in respeNsE \qmevement of the movabhle hausing pOrtion., 4 ng
such that the beam-receiving location is based at least on the volume of .
RAGIY Heditiy orl e MiGvabld REEEING pbrioh: 1A aBdrddtiteith @ device
anothiercembodimentefithelpresents disclosure ian imaging appatatils housing
maxinglude & body. an,20 eleciramagnetic engrgy. sQurce, ANGa iy may pe

photodetector. The body may be configured to receive an imaging
rEdiaAEaftridge. TRE SeledtrohfadidititcenErgy StE& ayfbe ConfigGredre  of

tondiyéota heanunof electremagnetic €nergys towandoa reftective swfatevafce may
ggaconfigured to project a beam of electromagnetic energy onto a
location of a beam-receiving photodetector, the beam-receiving
location moving 1in response to movement of the movable housing
portion such that the beam-receiving location is based at least

on the volume of imaging medium on the movable housing portion.

In accordance with another embodiment of the present

disclosure, an imaging apparatus may include a Dbody, an
electromagnetic energy source, and a photodetector. The body
may be configured to receive an imaging medium cartridge. The

electromagnetic energy source may be configured to direct a beam
of electromagnetic energy toward a reflective surface of the
imaging medium cartridge received Dby the  Dbody. The
photodetector may be configured to detect an angle of reflection
of the beam of electromagnetic energy from the reflective
surface, the angle of reflection based at least on a volume of

imaging medium in the imaging medium cartridge.

In accordance with a further embodiment of the present
disclosure, a method for determining a volume of imaging medium
in a cartridge is provided. A movable housing portion may be
configured to move in response to changes in a volume of imaging

medium in the movable housing portion. A beam of



imaging medium cartridge received by the body. The 25 photodetector

may be configured to detect an angle of reflection of the beam of

electromagnetic energy from the reflective surface, the angle of reflection

based at least on a volume of imaging medium in the imaging medium

cartridge. In accordance with a further embodiment of the present 30
elelidciompone ethedfuoueteayinis @volimm efintaging mebiwratincm of a
beRANIINGR S Proyide, A mavable housing. partion may be qanfioyred o, o

move in responseé to changes in a. volume of imaging medium in the
MOYAG\EALIE hBESIRGIPTHIcN. Abeantofid cléctrbmagnetidenefgyunayperortion
sudroieqted. onw alocation of a, heamyreceiving, phatodeleciorythe oo o on

beam-receiving location moving in response to movement of the movable
Eheyolisigsorién I Baeh Matthe béantie cEngioraticrs isisasedrst |egsttion.

on 5 the volume of imaging medium on the movable housing portion. 5

BRIEF DESCRIPTION OF THE DRAWINGS A more complete

understanding of the present embodiments and advantages thereof may

be acquired by referring to the following description taken in conjunction

with the 5 accompanying drawings, in which like reference numbers

indicate like features, and wherein: FIGURES IA and IS illustrate a

cross-sectional view of an example toner cartridge for use in a

toner-based imaging apparatus, in accordance with the present

disclosure; and 10 FIGURE 2 illustrates a f low chart of an example

method for determining the volume of imaging medium in a cartridge, in

accordance with the present disclosure.
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6 DETAILED DESCRIPTION Preferred embodiments and their
advantages are best understood by reference to FIGURES 1A, 1B and 2,
wherein like numbers are used to indicate like and corresponding parts. 5
For the purposes of this disclosure, an information handling system may
include any instrumentality or aggregate of instrumentalities operable to
BR EBmM e CE1assiirodessHEPRAWLINEERIVe, retrieve, originate, switch,
storg, displaygnanitest deled, (aeoidy teproguce,hantie, Of, 10 LIRS s mencs
any form of information, intelligence, or ata for bUSIn&ss, Sclentific,
an¢onttvhemeatsinentarothery pheposesiHorexamplesdieinfampation the
£oNandling system maybe, angrsanal.complier, a. PRA. gcansumer
electronic device, a network storage device, or any o?her suitable device
ACAAERARY IBV Y FY 328 Sshape, PeHermandes furcfionalitycandipries s
indhednformationsandling systemymay include. memory, one or more
processing resources such as a central processing unit (CPU) or
har&v@&?@%ﬁs&fﬁmé@%dﬁ&%ﬁb‘?*Wélaﬁi%nal.Céﬁ?ﬁﬁcﬁeﬁ%b@ﬂ@el view of
an infeematien handing-systemqgay icludeane; 20 or more sterage devices: nq
one or more communications ports for communicating with external.

APRRVRESHs Whl 35 YRHoaE Ffhut dnY cltfuiie) Hevictsssdarusas and
keybuaka moysea.and-a nddeadisplay. The information handliingsystamoa
£ ma% also _include one or more buses operable to transmit communication
O s BetebhthE VatiBs KardwWiie TombBRSARY FBFthe Burbosas o tHig 1dge,
in disclosutencemptites-readahe anedia radysinchigeany instrumentality or
aggregation of instrumentalities that may retain data and/or instructions
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for a period of time. Computer-readable media may include, 30 without
limitation, storage media such as a direct access storage device (e.g., a
hard disk drive or floppy disk), a sequential access storage device (e.g., a
tape disk drive), compact disk, CD-ROM, DVD, random access memory
(RAM), read- 7 only memory (ROM) , electrically erasable programmable

DET/eHERNRESERMGY TEPFPROM), and/or flash memory; as well as _
corm@é%;@&séﬂ%mgmr%&mﬁ%@?@?@A%{ngaves fadig .

waves, and other electromagnetic and/or_ optical 5 carrlgr%? a’%gﬁ)r any ,
undesifbrrtioRof R RFEgsIAg LPIGURESES ahd 1BLBlustrdte?a wherein like

nun®y0ss-sgetional view gof ansexamalefqner cargdge.102fgruseina . o

toner-based imaging apparatus, in accordance with the present
disEIBBufeCAR YERIRERFINTEI GURES T4 8Ad 2BLi6ne PEariiteriee iy

hank campsise Bmoyakle housing-partign 106 apd.afixed housing portion . .
108. Movable hopusing portion 106 and fixed housing portion 108 may be

of ddtiiedTsgetRervid 2shinge 10 thd B° fleaBR &fachemerty allowirgess,
tramevable heusingportiea d06e{apivel:ahout hinge L2 with respest 4o

fixed housing 15 portion 108. In certain embodiments, flexible attachment

ALSPIG Y al TEhidea hofSo Siertdre T alfow PEBSYBI6E eld@ifagnetic

ut ieriergy providedhyan, electromagnetc energy] saursede36. As diseussed

bu'sal%%vseé toréer.ceart{iggg c102 ma%[/ be insertetd into a toner-based imaging
Apparatus. WiTe tonar 20 Cartdge 105K sropary eedihtdaReT

purtpnerbased imagingmaiparatus, fixetbhausingpokondiGthmayhecemenay be

- eI Mg e ey Lot s SRt e,
network storage device, or any other suitable device and may
vary in size, shape, performance, functiomality, and price.
The information handling system may include memory, one or
more processiﬁg resources such as a central processing unit
(CPU) or hardware or software control logic. Additiomnal
components or the information handling system may include one
Oor more storage devices, one Or more communications ports for
communicating with external devices as well as various input
and output (I/0) devices, such as a keyboard, a mouse, and a
video display. The information handling system may also
include one or more buses operable to transmit communication
between the various hardware components.

For the purposes of this disclosure, computer-readable
media may include any instrumentality or aggregation of
instrumentalities that may retain data and/or instructions
for a period of time. Computer-readable media may include,
without limitation, storage media such as a direct access
storage device (e.g., a hard disk drive or floppy disk), a
sequential access storage device (e.g., a tape disgk drive),

compact disk, CD-ROM, DVD, random access memory (RAM), read-

7
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properly inserted into the tc)rier-based imaging apparatus, 25 movable

housing portion 106 may be coupled to imaging apparatus body 104 via a

potential energy source 114 (e.g., a spring), thus allowing movable

housing portion 106 to "float" relative to imaging apparatus body 104.

Floating module 106 may include a development unit 1 30 a developer
onkyllersrik8; andrROMeflectivecsurface1132. Eixedainbe uiet08- mayeihdlade @ad-

aner e a cl r yni 2 A icted in FIGURES IA
Ol’l%n’:\d 1B,%;ﬁrigj%g%éep]%%gjr)néyggé?ﬁ%gltfd%e%g%rSﬂ r%%l%% a caf%rgee%gle?sﬁz
coTyndrd dischaige Biimp 1256 Developmentnhit 426 rapgererally includeres

radlly [RSGLOIr gr.container configured fo. hold.an.imaging medium,. 9.,

toner 120. Cleaner unit 126 may be configured to hold" unused and/or
©2EBhenfinafStrintigifgTh S, B3, Weaste foridres 2B trpéperation,
drumieefa tonex:based imaging: apparaus-may becharged using:a.,, o¢

corona wire, primary charge roller, and/or any other suitable system,

3% (R RBRIrapparatts “Bperabido projectai elttrostatie daRge oRf@idim
imd@ind0 dpthe-embedimentdepicted HrEIGHRES Meand - 5. 8Ch& Q@ 1 osure .

roller 122 may be used to project electrostatic charge onto drum 121.

ro .
RS BigRE 2 EhayTotaie Wik dbeaRtfrott anteRehoffdgrelicSfield? may
computoe=136 te-ganlasenlighthgmiting dinde; apdioiotherssuiiaBlencus ing

electromagnetic energy 15 source) may be directed onto drum 121. The
POYsahtof %%e‘ctro%oa‘@ar?éi% ekhoe?&}%g %%f/ttﬂl f'on Ad Bt sdchRdt BRIFT 19
poiRidsiexpasehtp dpatteupliartespogdinigde aniimagentode: imagednd a

f1&Q¥£§ée%¥95§ﬂﬁgg%m1}8§'éﬁ?g%@gg‘ggéable housing portion 106
to pivot about hinge 112 with respect to fixed housing
portion 108. 1In certain embodiments, flexible attachment 110
may include a hole or aperture to allow passage of
electromagnetic energy provided by an electromagnetic energy
source 136. As discussed above, toner cartridge 102 may be
inserted into a toner-based imaging apparatus. While toner
cartridge 102 is properly inserted into a toner-based imaging
apparatus, fixed housing portion 108 may become fixed in
relation to an imaging apparatus body 104, as depicted in
FIGURES 1A and 1B. Also, while toner cartridge 102 is
properly inserted into the toner-based imaging apparatus,
movable housing portion 106 may be coupled to imaging
apparatus body 104 via a potential energy source 114 (e.g., a
spring), thus allowing movable housing portion 106 to “float”
relative to imaging apparatus body 104.

Floating module 106 may include a development unit 116,
a developer roller 118, and a reflective surface 132. Fixed
module 108 may include a cleaner blade 124 and a cleaner unit
126. As depicted in FIGURES 1A and 1B, cartridge 102 may

also include a drum 121, a charge roller 122 and a discharge

8
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portions of drum 121 exposed to beam of electromagnetic 2.0 energy may
lose their electrostatic charge, leaving an "image" of static electricity on
drum 121 corresponding to the image to be imaged onto recording
medium 123. Developer roller 118 may transfer particles of toner 1.20
from development unit 116 to drum 121, where particles of toner 25 120
lampay abherd®vthbseportionsroftdrim 6 21ayhareneleel bstaticchadge any

re JEMAINS- A5a tecardingmediym- 163, pagses by druym 121, Aim. 21 may .y,

transfer toner 120 onto recording medium 123, thus creating an image.
e . OVne bPAFe Lether corpRBhts B tie foneribase®imagngappagatuso hold

un'BaY 3Q:pEovde heat fo fusetaner patticles toreeording medium 123. .+ oner
Particles of toner 120 adhering to drum 121 which are not transferred to
12%ecording medium 123 may be cleaned from drum 121 via cleaner blade

124and-depasiteskin cleaner unit 8 £26 asyvaste tenard 28, Rischarge
lamp 125 may then expose drum 121 to electromagnetic energy to

2PRARROVEDIE R oS4t C ARG o dHEmAL O TR Eardih b &dAfents, £harge

rodischarge.dolier aay he-used isplacerafdisshargalamp126e5 48 apparatus
images are produced by the imaging apparatus, toner 120 may deplete
O HevEiOpRISHLTINNL T8, ChRGEq et he. RIeRH! G foridr 130121 -
In remainingpoiderelopment unied16mayrdoeeaseasdanend?0 is charge
leted. Such decrease in weight may decrease a compressive force
ot fntE gy 16 SBErA a6 ho Ot ToR A ente
drwweiginlof tomennl 2Q decregsesand thevtaompressivedorceraffloating

maodule 106 on potential energy_sour 4, decreases,-potential .energy
ele %.o % g ¥ ce q%%l . , T , 1L g
scc:)ur:cemfﬁl?na%/ m%%fec?ﬁussn gatlng modu(lg 05 = TO°SF 3
emitting diode, and/or other suitable electromagnetic energy

source) may be directed onto drum 121. The beam of
electromagnetic energy 136 may turn on and off such that drum
121 is exposed to a pattern corresponding to an image to be
imaged onto a recording medium 123. Accordingly, the
portions of drum 121 exposed to beam of electromagnetic
energy may lose their electrostatic charge, leaving an
“image” of static electricity on drum 121 corresponding to
the image to be imaged onto recording medium 123. Developer
roller 118 may transfer particles of toner 120 from
development unit 116 to drum 121, where particles of toner
120 may adhere to those portions of drum 121 where
electrostatic charge remains. As a recording medium 123
passes by drum 121, drum 121 may transfer toner 120 onto
recording medium 123, thus creating an image. One or more
other components of the toner-based imaging apparatus may
provide heat to fuse toner particles to recording medium 123.
Particles of toner 120 adhering to drum 121 which are
not transferred to recording medium 123 may be cleaned from

drum 121 via cleaner blade 124 and deposited in cleaner unit

9
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upward., such that it rotates relative to fixed module 108 15 about hinge
112. Such rotation may also cause floating module 106 to move relative
to imaging apparatus body 104 and/or other components of an imaging
apparatus. To detect movement of floating module 106 associated with
the depletion of toner 120, a reflective surface 132 may 20 be disposed

12 6o flodsd tncuoie 106 afd ustdsaloemesctibanyitila fnovable reflectiveose

aruiiriace 130.slectrqmagnetic.anergy, source 136.and a photodetector. . ;

134. Movable reflective Surface 130 may‘include any surface eg.a
chapgfors Hea FafleBtslalllor a portici & @lectonraghatierergy pfovidéth 25

rolyelegiromagnetic gnergy.saiirce 186 dngertain emhodiments, movable
reflective surface 130 may be movable (e.g., by pivoting, sliding, or other
molEmentd SHcRBfatiit YHeFesition, Movabie Etegtiveosaracalfofleetner

12 celpeoragnetic enetey taward reflestive sprface 132, W*@il?n%%'&zﬁll@?ﬁ*ﬂﬁf, the

position, allows electromagnetic energy to pass_ toward drum 121 without

we SZhE ofion [RSIGCVE Sutabe 1907hEy MEIHB S5 S rRRBIRE! (SIS Al may

de care pertion efglestramagnelicenargy eeflected, d framagwablen weight
reflective surface 130 toward 8Fhotodetector 134 (e.g., a mirror).

).
M b Stotetttor 1S4 MRY TAddE a'Hehfica*FidtodeRitdtOpRbtotésisteRer Iy
sodight dependenentaesistos, phataveltaicaell, photediodeephatonytiplire

hototube, 5 hoBt]%tra sistor, and/or any other system, device, or
lzogp%acrgteu%égpszr% e t%qé%ngéﬂ%ld?g’r%le ect iﬁﬁél?nd?& Gthiepting module

10 electropmagneticénengyrand sonvert suchidetectesk etectropragnetica 1
ené?&?gggﬁ%é@ef¥4n85§e@%ng§%ggQMEUSh floating module 106
upward, such that it rotates relative to fixed module 108
about hinge 112. Such rotation may also cause floating
module 106 to move relative to imaging apparatus body 104
and/or other components of an imaging apparatus.

To detect movement of floating module 106 associated
with the depletion of toner 120, a reflective surface 132 may
be disposed on floating module 106 and used in connection
with a movable reflective surface 130, electromagnetic energy
source 136, and a photodetector 134. Movable reflective
surface 130 may include any surface (e.g., a mirror) that
reflects all or a portion of electromagnetic energy provided
by electromagnetic energy source 136. In certain
embodiments, movable reflective surface 130 may be movable
(e.g., by pivoting, sliding, or other movement), such that in
one position, movable reflective surface reflects
electromagnetic energy toward reflective surface 132, while
in another position, allows electromagnetic energy to pass
toward drum 121 without reflection.

Reflective surface 132 may include any surface that

reflects all or a portion of electromagnetic energy reflected

10
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In certain embodiments, photodetector 134 may include or 10 may be

communicatively coupled to logic embodied in hardware, software, or a

combination thereof to further process such electrical signals. In the same

or alternative embodiments, photodetector 134 may be communicatively

coupled to an interface (e.g., an LED indicator, a speaker, graphical user
frdd intertdckeon-arf Iformatioshandling systent caupleédgadhe danegingr 134

apparatus,.and/or suitahle human-detectable interface) that.indicates the
(e '\/c'ghjmgL oM torer 120 rﬁjﬁﬁﬁ(g]e%e&%ﬁagg gﬁZWﬁ?’thle §:atirﬁ8%r AEHAIVES

rhainbediments; , pirdtotdeteetarst3drmayl bglcomiepriodtively coupleddaar,

t indicat t / t of remaining toner
B A A e e

In certain embodiments, one or more
Phjetcdatectdr 230 apnddiectremagndticeenergy senrcele36 may be

apﬂ%@Q@EQaé Q%ﬂ@%%&p@g@%}ggdgg@gcgn% P&l?t?th 8&/01‘ gther

movable reflective 25 surface 130 and photodetector 134 may%e integral
e lopreBiacadidge FOENHbperatort aovable refletiviesertaced130 may

1 dec mayedintosthe nath of ahgam 8%@6@@%@9@6@1@_@%@%3&0%9%1&s .
electromagnetic energy source 136. Movable 30 reflective surface 13
may-diréG St b RswaiefreflecivBOSnfec IR WAIRR imifn gy ude or

ma@ingst sugimbearndewatd photegdeatector- 134, usgrthe Position afs rgware,

floating module 106 may vary based on the volume (and thus weight) of

SORGNEL 158 rémaMTHY: IRE BRgIe-breetrsction df the bag srocess such
eletectropaagnetigrenesgy from reflectivesuriacesh3-mayvary hagedlment s,

phg¥% QEQE%8¥D9321%8§¢%§“2@%§E£§é§@552f; coupled to an
interface (e.g., an LED indicator, a speaker, graphical user
interface on an information handling system coupled to the
imaging apparatus, and/or suitable human-detectable
interface) that indicates the volume of toner 120 remaining
in cartridge 102. In the same or alternative embodiments,
photodetector 134 may be communicatively coupled to a gauge
that indicates a percentage and/or amount of remaining toner.

In certain embodiments, one or more of movable
reflective surface 130, photodetector 134 and electromagnetic
energy source 136 may be integral parts of an imaging
apparatus. In addition, one or both of movable reflective
surface 130 and photodetector 134 may be integral parts of
cartridge 102.

In operation, movable reflective surface 130 may be
moved into the path of a beam of electromagnetic energy
provided by electromagnetic energy source 136. Movable
reflective surface 130 may direct such beam toward reflective
surface 132, which in turn may direct such beam toward
photodetector 134. Because the position of floating module

106 may vary based on the volume (and thus weight) of toner
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the amount of toner 120 remaining in development unit 116 is 5 at full
capacity, the beam of electromagnetic energy may strike photodetector
134 near the portion labeled "full" as shown in FIGURE IA. On the other
hand, if the amount of toner 120 remaining in development unit 116 is at
low capacity, the beam of electromagnetic energy may strike 10

12 pherodstadtop 138 rearnhd portibndaeled: tampty® &s tshewpe amFIGURE

e1é&x%mqgseﬂye@&pgoym@}%pt}%%%%ﬁ%el%@@égdfg the o

electromagnetic energy Teflected by reflective surface may depen oh the ¥
basgfurhe of fshefadRoneeMainiRRerhus 28y dereahinimgwhichoportisawpls, if

chPhotpdatector 134.s expased iathe.beam ot elaclromagnetic. epargy, the, ;
volume of remaining toner 120 may determined. Although FIGURES IA

at Frifl13 gapieethal thé Brchdmiagneticersrgy tHedam U regirstede@ator

st ABAds phrovided:ipitiadly by electromagnetic £9ergy-souree d364a+2Q,11 ~ 45
electr‘om%génetic energy source other than electromagnetic energy source

showgy mhay befized?in emMBodiiferft<fizimfacseparateiste @RtHEGN &t

torRRergysoweRaadixad reflectives sufagsrmay he substituted for moyable
reflective surface 130. Additionally, in certain embodiments, an 25

CARFSFomadridticEietgy Sofirde iy B8 FnbStitttct for FéfIBeHK eSurfdee

phdiB2qwheteib the electromagneticienergyo SOULCeMay Prasige v as shown
in ell? cér magnetic energy glrectII% Eo a partion of photodetector 134 based

oh it 16ast the remaffing Worime of torer 1267 30 P ORI MR Hak 4 Or
13 4loeghartdf amexampie methaoh200 faridetermining thefiohsne df by

-o£180INg Medl 120 10 2, cLidge; 10, M AcdangR ik e pLsset o
remaining. Thus, by determining which portion of
photodetector 134 is exposed to the beam of electromagnetic
energy, the volume of remaining toner 120 may determined.

Although FIGURES 1A and 1B depict that the
electromagnetic energy incident upon photodetector 134 is
provided initially by electromagnetic energy source 136, a
electromagnetic energy source other than electromagnetic
energy source 136 may be utilized. In embodiments utilizing
a separate electromagnetic energy source, a fixed reflective
surface may be substituted for movable reflective surface
130. Additionally, in certain embodiments, an
electromagnetic energy source may be substituted for
reflective surface 132, wherein the electromagnetic energy
source may provide electromagnetic energy directly to a
portion of photodetector 134 based on at least the remaining
volume of toner 120.

FIGURE 2 illustrates a f£low chart of an example method
200 for determining the volume of imaging medium 120 in a
cartridge 102, in accordance with the present disclosure.

According to one embodiment, method 200 preferably begins at

12
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According to one embodiment, method 200 preferably begins at 12 step
202. As noted above, teachings of the present disclosure may be
implemented in a variety of configurations of cartridge 102. As such, the
preferred initialization point for method 200 and the order of the steps
202-210 5 comprising method 200 may depend. on the implementation
steghoseh: Atktepl2t2orefieefir surfite1Bomay betevad e the path of

ais® bsamelegiomag nﬁﬁﬁ EOREYRIEVIdRd by, elecomagRetic 8RGIIY 4 « i ons

source 136, such that the beam magmlbo reflect off of reflective surface 132

of &k tonte Photdtetectdf E3ACSuchMoveRtd e odsurdsd fesiten

poidW sytable cmeghanicabmeans.e Ingeitain gmbodimentsysuchy o210
movement may occur in response to a.command or request to determine

compEl G 6EtoNer 198 rBmAIfED TR coRintdtY StTRsRiS biighated

chd&em an imaging apparatus and/or an information handling system
communicatively coupled thereto. At step 204, photodetector 134 and/or

associatediodi friay Géett ‘poriGH o fiiGtodetd ottt 1 2% Xpoded o™t

thethpaefieetedbessanelectternagneiin-enel gy Alstey 206ophatedetegtor
1 1?‘;4 20 and/otr.associated logic ma degermine, ased on %ﬁﬁllea t the
© ep%jor iGR %%o%ocde?élc(%gﬁ Cé‘)%ﬁgsedltogthe%%g té}ilgctiro gg S MY

refdnergy othe wofume of donervemainifig.ire developmientuni IitcAbsteector

134208, diedmading.apparaws andior an information handing system. .,
communicatively coupled 25 thereto may communicate a message
medhdigating thegoleme 6f: torrer 120re pralimidg dewele pmamnt initdtér(ery., may

o bR Andiar.gier visual alett, alarm-and/or ogsr audiple alert, messadey
volume of toner 120 remaining, the command or request
originated from an imaging apparatus and/or an information
handling system communicatively coupled thereto. At Step
204, photodetector 134 and/or associated logic may detect a
portion of photodetector 134 exposed to the reflected beam
electromagnetic energy. At step 206, photodetector 134
and/or associated logic may determine, based on at least the
portion of photodetector 134 exposed to the beam
electromagnetic energy, the volume of toner remaining in
development unit 116. At step 208, the imaging apparatus
and/or an information handling system communicatively coupled
thereto may communicate a message indicating the volume of
toner 120 remaining development unit 116 (e.g., LED and/or
other visual alert, alarm and/or other audible alert, message
and/or alert displayed on an interface of the imaging
apparatus and/or an information handling system
communicatively coupled thereto). At step 210, movable
reflective surface 130 may be returned to its original
position, allowing electromagnetic energy to strike drum 121

to facilitate imaging on recording media 123.
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and/or alert displayed on an interface of the imaging apparatus and/or an
information handling system 30 communicatively coupled thereto) . At
step 210, movable reflective surface 130 may be returned to its original
position, allowing electromagnetic energy to strike drum 121 to facilitate
imaging on. recording media 123. 13 Although FIGURE 2 discloses a
parittleyaimidti Gisieps b6 lakensvith spectiolacthoeh2@; of steps
to ethad.200 may.be executed with dieater ordgsser stepsithandhpse e
depicted in FIGURE 2."In addition, although FIGURE 2 discloses a
exegartdif Sérder 8F sepS¥o BE tARER With Féspeet o AetideP200 dhpistepsd in

FICRRIBPESIng fRethad 2004Ray hegompleted 18Ry SUItRDIE QIISLFAN certain

example, in certain embodiments, _steg 208 may execute immediately

ordsatord, fte?RF stiBstaftiaiR<ebn rafEBRWitly Stepe2tr 20 Métholhe
st g0 mayhe mplemesntedusing @andafprmatieniandling systemhAsui table

Imaging apparatus, and/or any other system operable to implement

OT Yfigthod 260 K TBRARM etfbdtimERts nEiRAF 26 Ty b Hiplerfdhtdd Y

exdeartially af Bl ainsDitwase epehodiettiacompuie-raadable media. 15
Additionally, while FIGURES !A, IE and 2 depict an imaging medium
ORI REuding forigr20%bF use in a toner-based imaging

appasatusd ey plasekptiriet ap LER=prirterancha method ferrusing on
ha siﬁne, mgthoggmandaﬂsi%rgs .%imilgr arglczll[oq: L(%isentict?rljlL é ct;QOSﬁl disguglserd in
This'20 distiostie may be agpﬁle% topo%'neratypes of iy ging aﬁbarg usés,
sy dhelndingewihdst lnttatiop liquishinkjet thadingtapparatuses rsalitdrink
emﬂgggmgk%gea%@€ﬁgﬁa§%gy%éy be implemented partially or fully
in software embodied in computer-readable media.

Additionally, while FIGURES 1A, 1B and 2 depict an
imaging medium cartridge 102 housing toner 120 for use in a
toner-based imaging apparatus (e.g., laser printer or LED
printer) and a method for using same, methods and systems
similar and/or identical to those discussed in this
disclosure may be applied to other types of imaging
apparatuses, including without limitation liquid inkjet
imaging apparatuses, solid ink imaging apparatuses, and dye-
sublimation imaging apparatuses.

Using the methods and systems disclosed herein, problems
associated with conventional approaches to determining the
volume of imaging medium remaining in a cartridge may be
improved, reduced, or eliminated. For example, the methods
and systems disclosed herein provide detection methods and
systems requiring very few relatively inexpensive components,
and may also leverage existing'components of imaging
apparatuses (e.g., sources of electromagnetic energy already

present in toner-based imaging apparatuses).

14



sublimation imaging apparatuses. Using the methods and systems
disclosed herein, problems 25 associated with conventional approaches
to determining the volume of imaging medium remaining in a cartridge
may be improved, reduced, or eliminated. For example, the methods and
systems disclosed herein provide detection methods and systems

requiririgovery: fenselativelyrinexpensive-eomponRartsh38anddnay-alsds in

lev rage ex tin LC onents of ma aratuses sources of
dEtaIe?:[tromagnﬁéltlcg er‘%%% é ady ére%%gn %%%e‘(%%%&ifm‘é gRoes.

subsppdratuses)s ,14aAuld1@Jgtetheqareseat diseloserenhas beer descrbethivut
dep%q}agﬂgs@gg\bgh%ng%% og that var, %us chan esb ﬁsubgtltu ions, and

alterations can be made hereto Without deparing from the spi ShPhere as
defgdepe dithédischipradsS defiietsby the appended claims. 15

MCSLLP WHAT IS CLAIMED IS: 1. An imaging medium cartridge for use

in an imaging apparatus, comprising: a movable housing portion including

a volume of imaging 5 medium, the movable housing portion configured

to move in response to changes in the volume of imaging medium in the
movable housing portion; and a device coupled to the movable housing
portion and configured to project a beam of electromagnetic energy onto

a 10 location of a beam-receiving photodetector, the beam receiving

location moving in response to movement of the
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movable housing portion such that the beam-receiving location is based

at least on the volume of imaging medium on the movable housing

portion. 15 2. An imaging medium cartridge according to Claim 1, the MCSLLP
device comprising one of: a reflective surface, a laser, and a light-emitting

diode. 20 3. An imaging medium cartridge according to Claim 2, the

device comprising a first reflective surface in optical communication with

WHZgh diectrémalyBetid Energy source via a second reflective surface,
wherein: the electromagnetic energy source provides 25 electromagnetic
enetgy to éwme namraPphHotosemsitive magiigecdmponestsiof aan imaging
apﬂggqttg%s,edclgmqg_gg aratus; and the second reflective surface is
configured to transmit electromagnetic energy from the electromagnetic
enefgy'Soiires tdPiesirsorefiettveosurfaeeindbnaectiorowithg0of  imaging
me digtermining thevolune of imaging,mediym,in the mavables housing. . 5,
portion. 16 MCSLLP 4. An imaging medium cartridge according to Claim
regPyteteihtheMeEDTe HOuSIRG portioite cotiplctp avinmasidgm in the
mowPPAEAtHS Vs a potrntial epergy-source and is further configured to move
relative_to the imagingpapparatus as the 5 volume of imaging medium in

the fndVaBIfioGSHE HoMtidr chafigl SXAhSimfaeiiiiy RiedRith ehftfidgad
corecasingita-Claicl fueher semprisiag afixed NowsHERAtOBnergy onto a
confj%ured fto be o
locatidn of a beam-receiving photodetector, the beam-
receiving location moving in response to movement of the
movable housing portion such that the beam-receiving location
is based at least on the volume of imaging medium on the

movable housing portion.

2. An imaging medium cartridge according to Claim 1,
the device comprising one of: a reflective surface, a laser,

and a light-emitting diode.

3. An imaging medium cartridge according to Claim 2,
the device comprising a first reflective surface in optical
communication with an electromagnetic energy source via a
second reflective surface, wherein:

the electromagnetic energy source provides
electromagnetic energy to one or more photosensitive imaging
components of a toner-based imaging apparatus; and

the second reflective surface is configured to transmit
electromagnetic energy from the electromagnetic energy source
to the first reflective surface in connection with

determining the volume of imaging medium in the movable

housing portion.
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10 fixedly coupled to an imaging apparatus and movably coupled to the

movable housing portion. 6. An imaging medium cartridge according to

Claim 5, the fixed housing portion configured to house waste imaging 15  MCSLLP

medium. 7. An imaging medium cartridge according to Claim the imaging

medium comprising at least one of: toner, for use in a toner-based

imaging apparatusy i20yliquid inks ferasedn agdnidedmagingrapparéiusim 1,
whgolid in ﬁor use irk sokild ink.imaginé; apparatus; and di/;, for use in a ,

dye-sublimation imagihg apparafli ST An fhagngHPparads tonitisimp o ing
appsra body coafigunedtemedeive eﬂém@gingmﬁdiémaﬁartddg%f@ﬁ:her

ctromagnetic energy source configured to direct a beam o

COrz%&%rfﬁggr?é'ticméjﬁfeergy%?c?ﬁgrﬁveae re %ct?\%esu%%%%lﬁgth%gws as the
vo hyadiumtcanridgereceretdy the body; ana/3B asphotedeteetoportion
chgﬁgggured to detect an angle of reflection of the beam of electromagnetic

energy from the reflective surface, the angle of reflection based at least

on a volume of imaging medium in the imaging medium cartridge. 17

MCSLLP 2 Animaging m%w&@%@ %‘9@;&?&&@% to Claim 1
electromagnetlp energy SOL'H‘CG comprls[ng one o a asgr ana a .
fuygheenting dicda:S 20. Hrkrradinyapparansracoondingtd Claimes, the be

£ 1 pleciioraagnelic-eneloy soureeRuithes 6oaligured 1 BIOVISS, 11y couplea

to the movable housing portion.

6. An imaging medium cartridge according to Claim 5,

the fixed housing portion configured to house waste imaging

medium.

7. An imaging medium cartridge according to Claim 1,
the imaging medium comprising at least one of:

toner, for use in a toner-based imaging apparatus;

liquid ink, for use in an inkjet imaging apparatus;

solid ink, for use in a solid ink imaging apparatus; and

dye, for use in a dye-sublimation imaging apparatus.

8. An imaging apparatus comprising:

a body configured to receive an imaging medium
cartridge;

an electromagnetic energy source configured to direct a
beam of electromagnetic energy toward a reflective surface of
the imaging medium cartridge received by the body; and

a photodetector configured to detect an angle of
reflection of the beam of electromagnetic energy from the
reflective surface, the angle of reflection based at least on

& volume of imaging medium in the imaging medium cartridge.
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electromagnetic energy to one or more photosensitive imaging

components of a toner-based imaging apparatus. 10 11. An imaging

apparatus of Claim 10, the one or more photosensitive imaging MCSLLP
components comprising a photosensitive drum. 15 12. An imaging

apparatus according to Claim 8, wherein the body is configured to be

coupled to a portion of the imaging medium cartridge via a potential

energy source, such that the portion moves relative to the bady i
resego'nse 0 cltwgﬁlgelél ih tﬁ%pv%)]f&r%lel%f Frﬁé:g?ﬁg%nn i&r%.fﬂ)aﬁ?(/x% che
e 1l dptaging gpparatussaccorgingdo Claimc®fortheri cgmprisingfa seteretr and a

11 gﬁ@egﬂi\/&sﬁ%aﬁfe(fpgéigwed to direct the beam of electron_]agnetic energy
from the electromagnetic energy source toward the reflective surface of

the imaging 25 medium ca_rtridge received by the quy. 14. An imag_ing
ap%QtUSﬁCQF@@Q}%C%@a%éﬂ% second geflective sufface configyred

to move between afirst position and a second position, the first position
el efiloafty S0 e BearroiBletitotnagnetic enerdy frbypasshe seeongovide

e1deflechivesirface. and the seepnd,positiongllowing the.beam; O0f ;e imaging

electromagnetic energy to direct the beam of electromagnetic energy
COMRARTRE BlettrofhdefietiE PR sdiree 18 MEBPEPa{givard the reflective
surface of the imaging medium cartridge received by the body. 15. An
ima%ing apparatus according to Claim 8, the .
1. An imaging apparatus of Claim 10, the one or more
photosensitive imaging components comprising a photosensitive

drum.

12. An imaging apparatus according to Claim 8, wherein
the body is configured to be coupled to a portion of the
imaging medium cartridge via a potential energy source, such
that the portion moves relatiwve to the body in response to

changes in the volume of imaging medium.

13. An imaging apparatus according to Claim 8, further
comprising a second reflective surface configured to direct
the beam of electromagnetic emergy from the electromagnetic
energy source toward the reflective surface of the imaging

medium cartridge received by the body.

14. An imaging apparatus according to Claim 13, the
second reflective surface configured to move between a first
position and a second position, the first position allowing
the beam of electromagnetic emnergy to bypass the second
reflective surface, and the second position allowing the beam
of electromagnetic energy to direct the beam of

electromagnetic energy from the electromagnetic energy source

18
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5 imaging medium cartridge comprising at least one of: toner, for use in a
toner-based imaging apparatus; liquid ink, for use in an inkjet imaging
apparatus; solid ink, for use in a solid ink imaging apparatus; and dye, for
use in a dye-sublimation imaging apparatus. 10 16. A method for
determining a volume of imaging medium in a cartridge, comprising:
toweonfigbhirg rehdeatierwusingtpartionto miove imargsponsestbichangestnidge
recan_QJngb fig@gir&f@}gdium in the . 15 movable housing portion; and
projecting a beam of electromagnetic energy onto a location of a
beam-receiving photodetector, the beam- receiving location moving in
respanse tamoyement oL i, maxablehausing RYTOR sueh atghe .,
beam-receiving location 20 Is based at least on the volume of imaging
imagégisinnes e mevabie fou sk poricnily . Atmetiodtacserding to
Clajm, 16, wheggin.directing the heam of electramagnetic energy from.the
module comprises: 25 generating the beam of electromagnetic energy by
an éleglidmhaghbtic ERErgySSoutEe 2andrelid&ing thedistsn apparatus;
eleciromagnetic energy fram anreflegtive; surfage dispesedon themodyle. ~ng
toward the photodetector. 30 18. A method according to Claim 17, further
compifsing: OMoVitiy & Setofl FefBER/e- B FAQR NG B PEh T BRE Heam

of electromagnetic energy; and 19

MCSLLP

16. A method for determining a volume of imaging medium
in a cartridge, comprising:

configuring a movable housing portion to move in
response to changes in a volume of imaging medium in the
movable housing portion; and

projecting a beam of electromagnetic energy onto a
location of a beam-receiving photodetector, the beam-
receiving location moving in response to movement of the
movable housing portion such that the beam-receiving location
is based at least on the volume of imaging medium on the

movable housing portion.

17. A method according to Claim 16, wherein directing
the beam of electromagnetic energy from the module comprises:
generating the beam of electromagnetic energy by an

electromagnetic energy source; and
reflecting the beam of electromagnetic energy from a
reflective surface disposed on the module toward the

photodetector.

18. A method according to Claim 17, further comprising:
moving a second reflective surface into the path of the

beam of electromagnetic energy; and
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MNCSLLP reflecting the beam of electromagnetic energy from the

second reflective surface toward the reflective surface disposed on the MCSLLP
module. 5 19. A method according to Claim 17, wherein the

electromagnetic energy source is configured to provide electromagnetic

energy to one or more photosensitive imaging components of a

toner-based imaging-appasatso£020. A methed accarding fo,Claim 16, 1 o

wherﬁein roviding the to the imaging apparatus comprises coupling the
et u

S Sndatie " i imdGinG Upharaus V2 pbiehtal EnbtGFSdifee spg face

disposed on the module.

19. A method according to Claim 17, wherein the
electromagnetic energy source is configured to provide
electromagnetic energy to one or more photosensitive imaging

components of a toner-based imaging apparatus.
20. A method according to Claim 16, wherein providing

the to the imaging apparatus comprises coupling the module to

the imaging apparatus via a potential energy source.
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