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SYSTEM AND METHOD FOR *159159* DETERM NI NG VOLUMVE OF
AN | MAG NG MEDI UM I N A CARTRI DGE TECHNI CAL—EtBb—The
present disclosure relates in general to inmagi |
apparatuses, and nore particularly to deterni@@ﬂﬂmmwmanw
volunme of an imaging nediumin a cartridge u I'n an
i magi ng  appar at Ussy BASKGRANB:THdD Afog he val ue and'™
use of information continues to increase, individuals
aRETBENINENGcYOLUME QBJANI GMAGINGYMEDEUMpANC&s SARARIDGE
store information. One option available to users is
j j handl i ng systens. An information handling
EEE%@Q@%@E&Q%@%%IIy processes, conpiles, stores, and/or
15 eempHaiseaite sl iisiflegiitd areloftdatian fndmisi RS Simaging

personal , or _ other purposes thereby allow ng users to

appegied UEfFan tage HIEe HRE WA WWE Y thhe defedmigtiigh. the volume
c ; : ; ' R [ ; s, .and

o R A T GG o o e
appap@tiueat i ons, information handling systens 20 may al so

vary regardi ng what information is handl ed, how the

information is handl ed, how nuch information is
BAQXaRRAeged, stored, or conmuni cated, and how qui ckly

and efficiently the infornmation may be processed,

st dred-heorvadsitmaiit ats® o fTHe f ard taitqro ieeninues . to
P ti [ { {i
g R Y S A e S ST (e o
praapers fard issrrreorisipamdt ionuse G lomsidn rertildble to users

. transacti.on rogessing, airline reservations, .

L5 ST ST AAr L 31 g GRS gl gl st a1 R 479

sy M tg@{eralrﬂngmidéabéandidm%ﬁ For@y, idid e a
variety of hardware and software

communicates information or data for business, personal, or

other purposes thereby allowing users to take advantage of
the value of the information. Because technology énd
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 informatién 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 hardwaré 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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30 conponents that may be configured to process,
store, and conmmunicate information and nmay i ncl ude
one or nore conmputer systens, data storage systens,
and networking systens. 1
frrreerrreerrreerreerrrerrrrerrrrerrrrrr *@0002*
l ”&&b.?gnép agpa&u%@%e of O ceX 2k 1R IpHiefter £LORIEi®rs, and
and acsimle machi nes, are often used al one and/ or
facieAmidenbRARLNEs WLl OfftenmaiSesh SHane iang/Sstighs to
t ] t

conBibd il Wikl (RREThatIch paE B A L ol B A" Phten
imaged de.gny akker asidi/icablpd c tedisimorus ngecrrd ingginegli um

medi um (e.g., toner, ink, and/o ot her ﬁfltable

(e -Bodi BAPSTvb J5ARAPRE ST S5 @t S &y tHe | Tt 2P e

meﬂumoﬁglhbmahatlh&@lrfgoﬂ@dl%ﬁ% ?THQH&"lé?}ppafrﬁ@ US8R /or

and i nkj et i magi ng apparatuses. 10 A toner-based
otham@unga@épamdusmﬁay Veslegr) dg@ging gmpammhiugdshdnay
L and/ ar__qt.her .t abl.e el ect
incygfe, by IhE O WA A EH AR L rauaes
andohieikgeanduelgive dipparatharegad toner partl cles may
adhere to _the selected regions of the photoconductive
dr dmtoRed -PREF I 5 MRG e APPATSRIT ORY rBIR thel Ai%m t]olg t-

emltlﬁr{ge‘zﬂro‘aéqg(ﬂf.%' UBndlhe: Ry RAlId RS dBYched

to the recording mediumw th heat and/or pressure. Ch
enetrdyy cﬂdnmcehatmd searsmﬂqeetsalnmgna@ gl Ut my use a

ray no I ray, | | reC| e ets of
phos{fﬁ C>4-‘<'alcpu recor abI eChr?e@ f? ]%h oeréopqlaéf aé}lere to
the ddlecr e ighfi pledf ital ;ﬁhﬁcgﬂmd\m\eb Ny, tahed then
pl acenent of a droplet on the recaording medi um na be

mayy i e B Sh e arde il RIS SIRE (T
Théo%tééﬁiexn ﬁgytqbltel%e ngs[yoﬁleetfdglé@stct Qe drecordlng 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 slight
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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the recording nedium 25 The inmagi ng nmedium (e.qg.,
toner, ink, and/or other suitable nedium used in an
i magi ng apparatus nay be supplied froma cartridge,
whi ch may al so be known as a "toner cartridge" or
"ink cartridge" depending on the inmaging nedium used.

| nBgeER sENEh@N&RT umdN olf MAGaRA NIE diddM el iadee Y i3 may
conpri se one or nore di sposable portions that may be
be diepdgtged oxrdl Sivceplidcdd afiten Mecassiagne tof James e

N . e . ol
remSlidl, Yol e cE2 ot RERAAERR MR Buch
infioediatmonn ta @antseirdgeoniha th e hee plsetre thagy eeptliae, a t

i s often_necessary to uge the _renaining vol une of
SUbSE A e L GRS SRy TR i oPrE T Heda
app¥@alchels e ekl By P taee @ 1l artdaahlivig imaging

depl eted cartri dge. However, conventional approaches ~
medigm dat @r FirAitag ddise arsl oft eof itareiviatg i magitdgularly in
di [ artrid r t i ate,
cor B A S NN, Rt Rha SRRV ponarasaess
Ac doreldind va p diarea ttas e$ie s eAd earcaiur@ af,e sd u e nia@y itnfye s d 1 um
i ngccuraci es, ina%ing medi um 10 cartrL%ga

e .
Carﬁﬁﬁ@ﬂ&e@&ﬂ&@?%ﬁ&f &§tgﬁy-8$g@m|joquﬁg ”rﬁpﬁagggtrldges
with drDhGaElgTRY REdRA YRabhahd he R /b 1RleUM® idtder to

order to naintain custoner satisfaction. Because of
maipfyiag " @wertfonlelr, 'satd@facitdge -mamgfcestay erfs tdy “overfill,”

j_e reven 0 rQport.ional to the amount of

car g R RS O D LR R e B T e
proportdmaiali @ tthremmndunta dforsferdmirntlrirdge uses a | oad
cell to neasure the weight of toner remaining in the

ca¥¥ @GBS itse GeSEFT RS YodumeNet G eprgrgag toner
in HOwWeMRY, ahitS-iRRR QA %eqlcﬂard?%eﬁll Q@ 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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cell and corresponding circuitry to neasure the toner
wei ght, 20 and thus nmay be prohibitively expensive for
~ many applications. Another approach uses "pixe
counting," which includes determning the nunber of
pi xel s printing on a recording nedium in order to
suMsgker m ne the vol une of toner remaining, 25 as

: discussed in U S. Pat. No. 6,456, 802. However, this

appRoacRorggnse wWakbcthat Eeardingsi ndettdenbrgisieats | ow
disgﬁggﬁggerkigl?%s%&vggggr Ena%dF?&I l%%% a%s%%qgﬁgé w1th

accordance Wi firngs o € prese
detdmm&h@agrehetheldmeadfaﬁhag&mgamédnmnbh@n& as&&&u&@&dhave

determ ni ng the vol une _of imaging nediumin a

bee@aFPP?&SEtﬁéééy eFuER s OBs CATRANF S educed or

el irp a@t:%%ah&ea@qehd@%e mﬂdal%%te@stfo%@e@;re%feﬁthe
present disclosure an inmagi ng nedium may i hcl ude a

disgBegbire houdmagingomedonmandya idediude eomoived lieo hvesing
porgg%%p h “%‘” C O%%h%ﬁed E X%Ek%& %g por%%%%lon.

may i Acludte " v |nag|ng

TheCmbba@ubedohelﬁgvgomnlbﬁsm@@SanQu@ﬁaﬁg®%ldm&1dﬁilmaglng
vol une of imaging nedium.in the novabl e housin

meddypy pHAR MRKe b&e\?ioeé 15H¥ Sbe SCoMIGuried rte@pﬁancﬁeegto ghanges
in IE%@mv%flum%l et QIBRIRGt heBRET D% %teo Va0 HRLLih A

beam r ecei vi ng pno ot O0det ect or, t he beamrecei vi ng
port@@@tloﬁheodﬁwgcenmaesb@n@@nﬁiguxaﬁnngngnomﬁbuI&abeam of

o1 oY% MR LU Rt e bt g
phoffediett@c@drt, hé haovabime r&@@wﬁgl@ Qdda@i.onl toAGEeRy danG&sponse
to ggg%m%g%tg%rt%gb%gbg%q% %LJQT%Jmﬁi??TEn 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 body, 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 by the body. The
photodetector may 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

4



di scl osure, an inmaging apparatus may include a body,
an 20 el ectronmagnetic energy source, and a :
phot odet ector. The body nmay be configured to receive
an i magi ng nedium cartridge. The el ectromagnetic
energy source may be configured to direct a beam of

. _ . C of
el ST MRONR AN Hay ME PR eEMe 2 oo b R0t &
be &t~ pét Ddist e qilort oyt eondr gurles beadeteot iainanpeatofon
reflection of the beam of el ectromagnet.i nergy from
MOV (17 | BRTRGES St IR Ho Shdtle GOYRT @ bR BagRF tion

sudh $eRStrIed Pe i@l H®e i Wind NBGANG S H &INbd Sed het | 1BHENGon
medi um cartridge, In accordance with a further _
thernfedimemt cfnafingresdhiin go thedeskte RoweirgdPeprion.
determning a volune of inmaging nediumin a cartridge
is provided. A novable housing portion nmay be
configured to nove in response to changes in a vol une
of imaging nmediumin the novabl e housing portion. A
beam of 4 el ectromagneti c energy nay be projected
onto.a location of a beamreceiving photodetector,
the beamreceiving location noving in response to
novenment of the novabl e housing portion such that the
beam receiving | ocation is based at | east on 5 the
vol une of imgi ng medi um on the novabl e housi ng
portion. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore
conpl ete understandi ng of the present enbodi nents and
advant ages thereof nmay be acquired by referring to the
foll owi ng description taken in conjunction with the 5
acconmpanyi ng drawi ngs, in which |ike reference nunbers
indicate |ike features, and wherein:



FI GURES 1A and 1B illustrate a cross-sectional view of
an exanple toner cartridge for use in a toner-based
i magi ng apparatus, in accordance with the present
di sclosure; and 10 FIGURE 2 illustrates a flow chart
of an exanple nmethod for determning the vol une of
BRIFFPENCRISHION i0F amgpIbrAwdigRss i n accordance with the
present disclosure. 6 DETATLED DESCRI PTI ON Preferred
ew@o&%@%%éﬂdm@g& ofr e Qregaideraiasstiments
rence |
ané) r%’)v‘:'\atnet % th%g@o@'ﬁ?a? LS & %LEJHZ%C?&) cor rfeéxq_*lﬂ eto the

ers used to in € an espon
fohimwxng @e%mmnyuiqnﬂqakﬂﬂ;uﬁ ddrijpurditsichrostirtd tdre

R T L TR

indaRetabl18 Ko MRty , Wb SiHareRf0CESS, transmt,
receive, retrieve, orlglnate switch, store, dlsplay,

mAIERES dét ead erecldrldlstr@mQacﬁJc@omﬂﬂcetlcmal Miew of
I f.or for Lon, intelligen o/ .data
an f% tbé‘-’m{pblaees%%sesr CIs]‘;cr?:]:ern cﬂ’f fnOB[IE:on r enttor% al nar?’een 59 ng
appeiraius ,pdﬁp@ﬁﬁﬁbrd&ﬂbdﬂ«ﬂﬁﬂ(théﬂpﬂéﬁéﬁﬂﬁﬁﬂSHldﬁﬂﬂﬂIruhd
system nmay be . a personal conputer, a PDA, a consuner

el dAEEH @ devitst-rateshé vidhw s‘tl'%ﬂ‘%é’fdém &AL eyfethod
forOtdfie ritirdiaR) & HeUWCRING fMBy ﬂ@rrﬂ/edﬂm?"lzr? a S dge,
performance,” functionality, and price.
ln|aﬁQﬂﬂﬁﬁHQﬂ1WwﬂhﬂﬁhﬁgEﬁ&ﬁ&ﬂhrﬁasquSMME nenDry, one or
nore processing resources such as a central processing
unit (CPU or hardware or software control | ogic.
Addi ti onal conponents or the information handling
system may i nclude one 20 or nore storage devices, one
or nore comuni cations ports for communicating with
external devices as well as various input
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and output (I/0O devices, such as a keyboard, a nouse,

and a video display. The information handling system

may al so i nclude one or nore buses operable to

transmt comuni cation 25 between the various

har dwar e conponents. For the purposes of this
DETAiISEbopuserICTIPMt €r - r eadabl e medi a may i ncl ude any

instrumentality or aggregation of instrunentalities

t hRESHRY TPEt SMROGAMENARJABE ithetifudcvensadrs: agep&iassd
und@&skbgﬁ b g@%%?%n%%angbQGﬁﬁ%ﬁa1§Py1Enghﬁp% %%ereln like

thout [Fmitation, storage nedia such as a direct

numbegssgresusedgeOdemﬁdeate g-ikea alrar dodirslepdmidiegoparts.

flgggytgisﬁggpgﬁgéegﬁe b}s dggp zg%a%ggagﬁ .d V|ce
hantaREaMsF&e HS maRManY: 1(BAMaNny 636 t uRiding alT8 QY )br( Bg@negate

electrically erasabl e programmabl e read- onIy nmenory
of (EEPRONFIRLaddLdest PRSMaREFOILP, CoFPNEE, gdassify, process,
ni [ h ti L ber,
e e B 108, (RR R M el R g
dls@rldfyor mapmfealt 5deaeciter sryecamcﬂ/ Olrepirpduaryi hatrmidire ofor
he fore % % PFIGU ES 1A.and 1B il lustrate a
a

utiligesa °5Fatéﬁnexdﬁﬁﬁélﬁ@F@F ca iBg& for

busi®eskor siSenin fact orentha’ed edt@BFNGmRRRAr @UBtHIY
accordance with the present di sclosure. As depi ct ed

purpﬁsralsaJREsrmxatﬁ@lfB apo At oraattiicag dangd imgy sygtem may be
LSe L
2 Bl OrREER 5 2w An e R ng TSaTLIOH LB aE
netfvioxed shhousigeg depdril, oprl @dymeyt Hear caliplaéd e dgetier atid may
a hin%e 112 and a flexible attachnent 110, all ow ng
Vary ¢ 3hFd ZRouSHAE SpoPEFERTIGE S0 IS ORBddC Yhi gl Price.
TheWihif or8SReGh hankinied ROUSkRd mky RYdIheR %orlw one or

certain enbodi ments, flexible attachment 11
more process1ng resources such as a central process:.ng U.I‘llt

(CPU) or hardware or software control logic. Additional
components or the informaﬁion handling system may include one
or more storage devices, one or more communications ports for
communicating with external devices as well as various input
and output (I/O) 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 disk drive),

compact disk, CD-ROM, DVD, random access memory (RAM), read-
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may i nclude a hole or aperture to allom1passage of
el ectromagneti c energy provided by an
el ectromagneti c-energy source 136. As discussed
above, toner cartridge 102 nay be inserted into a
toner-based i magi ng apparatus. \Wile toner 20
onlGRhidnidige Kkl S daeRerlas 1iRs &iiadhyid %x%g&%ﬁrfa‘kﬁ%s &dad-
I"magi ng apparatus fi xed housing portion™08 nay
onlye memeryi xEEHROM) r,elaaztd/m tfo aerh imeAginVy a@awedtlusasbody

.depj ct FIGURESIA B...Al so
co m%rgelrcaitalr 2 é“ge lfof uCh W|o1“rroepsefrl | nsa(]elr tfel&)errﬁ 0 “}lhcgowaves

radme«avkeas,edmdmagjm &pwt&tm&gr&mmbi/eamwlr@l
portion 106 may be coupled-to |magt ng appar at us body
Ca?ﬁ%ﬁ?ﬁ%ﬁ%FQ%W%&FW&FQ&?%R%F%&RJ e frsgol

SpreREd fllé?' d QW ng MRMak & hpusidig Ry (ffel%halloﬁflté%q of

"float”" relative to I magi ng apparatus bo
an I@lx;ﬁtplrﬂg tmmaml @a0f idge i uder aistevial @prtmnenﬂhatsed

116 evel oper roll 118,. a reflectiv '
inaditie APPEEA e ARSRIE A0S Tl () RS g Losure.
As hiade-cet andmudmanel dHd 118 12enAs dapintieikt 1102 may

FIGQURES | A and 1B, cartridge 102 na al so include a

COMRYFSL B MOV Her é@wdmgerpogztzw&hdl dinst rarfgieceg! |hagysin
poréibn ey OMbl@'Ho&'s]l% dh é&[lgllﬂq?e@qyou51ng

reservolir cont al ner gure nim
poxteidiun 08 enagz et cnmxplﬁio tc{geaam \um ta ]Iﬁﬁ’lg'ﬁayllblé and a

conf.i gur dtohl used and/ or nat.ed i magin
£ S et i G ert OB e oAb ko i 8 i on 106
to ke aaodquﬂg@qciz Wrﬂ&es&ﬁlﬁi atdlst ivd heswedaiged
using a corona wre, primar har roller, and/or

POLHROTHHE - suitt &ﬂ@%t@ﬁﬁo rorf]a??ﬁéﬂai @tachment 110
ma}’igl?[@ﬂ!tc?e 4 WA LIEC UL LA OSIALf Lharge g o drum

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
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10 I'n the enbodi nent depicted in FIGURES | A and 1B, a
charge roller 122 nay be used to project

el ectrostatic charge onto drum 121. Drum 121 may
rotate while a beamfroman el ectromagnetic energy
source 136 (e.g., a laser, light emtting diode,

lan@ a8, ORI 19 &urlte Gl OMREN&ldfe R BYi®l ude any
Source) may be directed onto drum™21. The beam o

r e sl nyetinro ivay eenita igveer ertf3grumed the maold amd vidgisuyr medium,
that. drum. 121 is expased .to attern correspondi

e g SNRdE 0 5 A et dn(s b HRe T R A Lo hold

unuk2 B andy/ear dciganiddted pedddians rddidimmea . expases toner
to beam of el ectromagnetic 20 energy may lose their

128 ectrostatic charge, leaving an "inmge" of static

el eGf Idge i i Al 2L CYF esRAUU NG I Qg g dfmge to

be 1 maged onto recordi ng nmedi um 123. Devel oper™ roller
appE& trvey mMarvadsf etharagdd clsssipfa tanema 20l fe orprimary charge

evel t unit 6 to dru ere particles of

121
TO - Siter aggle/%fo Ry Adivdr S5 egyp%@?‘?'on SotCUrUm PR ratus

opafle ) ealojesitatdre CAtge Jtelti NSohsgd SREOTEHNY 121 .
medi um 123 passes by drum 121, drum 121 may transfer

In (el oy daRiS i Rhg hEthURED A tand B et | Hprge
roﬂl'@algel%zoﬂ%aprszeed Ogg]gr&oé@@r&r%%cxoéséiltglc h?rq% onto

t oner -based i magl ng appadr at'us nmay provi de hea
drumugle t.on@ryparld Iclnesy tmotraasorvhinig: nedbesm 123om an

Particles aof toner 120 adherjn o drum 121 which, are
L4 AT PR ARG Tedl i 103 3P b o ke
emifftdMg dig8el,2hnd Aol caner Nl ader 4 pavk dopashd €tk idhergy

cleaner unit 9 126 as waste toner 128. Discharge |anp

sourzs gAY hen Bgrsged rmfnr Brun ol 2 ect Therdeprit | of
eleﬁf@%é&ﬁi@%\g‘%%ﬁqf@%%{ ' rif N 96, 4 TR BB 18t drum

n certan enb nts, a arge
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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roller my be used in place of discharge |lanp 125. 5
As images are produced by the inmagi ng apparatus, toner
120 may deplete from devel opnent unit 116.
Consequently, the weight of the toner 120 remai ni ng
in devel opment unit 116 may decrease as toner 120 is

12606R! ehede Buelrdackeas®isihne@igehtl amRy 2deaaa%heh expose
conpressive force exerted on potential energy 10

drugpdrde to14 leytiriopadingg ifp@ic& IY0E0 ASTye wdisgtirasftatic
er, 2 cregses angd 0 i ve .force {Qf
ch %%affﬁé %5%‘ lezq106Ig]h Sgggﬁ ai %heP§§n§Bu%E§ﬁff arge
roldear easede meteehtinalplaeee bdy ddeuwhear gkl 4 ampy 12 .ef f ect
push f.l oati ng nodul e 106 rd,, such that it .rotates
°d Pyh hs |

Pt AWPEIES Fibe HRGHT AFE 1 ﬁé’é’afffussuctt?ner
120f %@1 P IRY Frem cRNRE bheald Rgidmdy e 6 dLimMey, the
relative to inmaging appairatus body 104 and/or ‘ot her

weightpedetts ¢orgr ilpdginegadppamdatios deTe lg@ment mpnidmarie may
decq:]c fsleoaatsl fg) n?:dl'ilz% %6d% %%I ed %Qﬂet I}Ge de ll%t Iwoenlght
A6néY &' a refléctive surface

maﬂld‘é{l&%@@eora fdoaatreags iRed floe- ck0 @ xard aib eth |ga>t1mm1@al i@ rgy
with a novabl e refl ective surface 130, el ectronmagnetic

SOuKGEr dyt4 SBUCOAHERI FRGUd SpRGCodetstitdle 164 I Wb ener

120 Hd BN S Al LR AR shRe e any: Sfl!LrJa"%:‘i%é thdBule
amrror) that reflects all or a portion of

10 &gl e toodreagriatli carm‘-rmgysqymﬂ déd Zedneasiastt rgmngtetalc

endiB8 Loiod 4 By 1 SEe T mib BTy HBYAT Goe

upwin@t isiggh HHehi N, rtaidferdmMmenRNtt)o Siiadd tnhsiulien 108
one position, novable reflective surface reflects

abogite irGitadriet i ¢ IR JiPTEGHRIR T 18T RV fHAQa gy
modthid 8 30 dd AR hel1 NAS)e i, 12l d 1005 BILCLIOMIRREL G o4

energy to pass toward drum 121 "wi tthout reflection.
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. 1In 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
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Refl ective surface 132 may include any surface that
reflects all or a portion of el ectronagnetic energy
refl ected 10 from novable reflective surface 130
toward photodetector 134 (e.g., a mrror).

Phot odet ector 134 may i nclude a chem cal

fr N YRR LU 51 RAGLRY _es?i.rSEtaQ{e ii@@oﬁﬁﬁ%@etector 134

resistor, photovoltaic cell, photo
(e.ghot emulitxigsidler , Rilwdtcstatiss;tdr phivt atanansicihagle aandtiemrical

phéﬁﬁ@é?%%ﬁ%ﬁ§¥%%ggggggﬁkae1;2Eh%éﬁ%fﬁ%ﬁ§ﬁhé§ggéﬂ¥é%fé%or,
phBAIMGNRINAINIC, GHRItHAL R, GeMyeshu UG idat et otube,

el ectronmagnetic.energy into one or nore electrical
Phofiofans 1 P10 AN/ 1P e Bt MR B, SYFHROd &8t 134 may

' Y i [ : f [
P T o aer S RO e LU, bl 0l dnen
eladtpraseigrier fardrmrgypr coes souedrt et rdesadctsidynal s.

In the sane or_ alternative enbodi nents, Cpho.to et ect or

eLeCF MAPIE ofifiPariVel PEoUp P1o AfCim%t fognals.

(e.Th ,cert difD duisb ittt s 2 SReek@se PN FAlmdiseindiude or
interface on an information handling system coupled to

may e qqﬁﬂﬁqﬁfqﬂﬂﬁﬁ%ﬁngug%ﬁgcﬁosgpg%gﬂqwbodied in hardware,

-d . Nt t. L ndi e,V

so R e o i TR 0 o U, Pl ien

elegrt mildadl reatdreel senbari ned ssamehot clet eoiar 1 8 4enitiyd figent s,
co nicatively coupled to a gauge 20 that jndicates a

PERIRPREIGE st oS HODT R Erm Ty (S1ed |t an

inte@ftald @hpd EitseD NI R a tdF & of e hical

% refl ectisé;tgs),urface 130, phoatlode_t ectgblgg)él/}%iELL an%lrap rean user

int@rf@E o my M i L amatgon guarel 186 swstee ¢oumlgdlto the

o PO A O U5, M0 0 o
intEhdiaodet edtar 83 ashe hechateghahe paf ttomdfr 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 reflectivé
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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cartridge 102. In operation, novable reflective

surface 130 may be noved into the path of a beam of

el ectromagneti c energy provided by el ectromagnetic

energy source 136. Movable 30 reflective surface 130

may di rect such beamtoward reflective surface 132,
120 1A nkUr RnBBYnElkeel $¢gh keamnt ofakthe beam of

phot odet eCt or 134. Because the position of floating
elegtdoiragnetd cnapevayy tregededn echd vieosrE aCand- Zh ey vary
bas\é%lf %I?'lt )th%f vtoﬁ.ﬂﬁlr Lk %%Qxer e%'onlr%gvaitx'ltl% ..nglP%xOfexa le, if

refléction o fie “Deam of el ectronagneti c energy rrom
the eflcegiti v sovnkaca 232 emay niargy inbassed lapntdre woliinel16 is

of .toner 120 renmai ning. FQ xanple, if the anmount of
at {Eoftdr CERCIEHai MDY TS e AT IRRE S S Y
st Aidld FRRAGIEctbhe 1Beamafr eliRClyATRIIENILENa] YrUBY’ as

stri ke photodetector 134 near the portion |abel ed
showulin' FIGUREhAWn | PrFItBgRE bR Gandhe idt Here mmint fof

t he unt _of . _toner Q.4r i ng. .i.n .deve| t unit
onptg 14D HET O T aei 1 AT Bt & St Formgnat ¢
carRitEngy, e Hdank e 1@ iphalretelgeitdc Béempamdhestrike

portion | abeled "enpty" as shown _in FIGJRE 1B.
PABGRRERRERT yi:3 4 FE 0T Ut I IGRRIER oromEz/’ 2 shown
'r1%ﬁﬂ$ﬁ89 to th LLfiLrmgnetd o ef 4
* r ef ectﬁﬁi su?%gée may depeﬁgﬁzﬁﬂ?ﬁgM%osangﬁgﬁﬁéﬁESCtor
1341 20cpasahitn ridie Fes thomatatedria reey Ithi o e tedrbwf

5 phot odetector 134 js . exposed.to e o)
-reéﬁ%x:%¥ﬁnﬁﬁé§%9? “gﬁ%f%§¥ﬂygé%bolﬁﬁecgﬁng%ﬁgﬁr#?ﬁf¥(ﬁ%ﬁ

remedhiry. defiardni nsd.de A dnicuighy IGURED drt 2od dB depi ct
that the el ectromagnetic energy I nci dent _upon

PhqfHsiieRe et dlr3_413‘£F iexPofesy i R ERHiReAr 1§ ylectromagnetic
ené!‘gef,t B IRShinfe e B0 & F d3for @20 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 surfaée
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 flow chart of an example method
200 for determining the volume of imaging medium 120 in a
cértridge 102, in accordance with the present disclosure.

According to one embodiment, method 200 preferably begins at
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20 el ectromagneti c energy source other than
el ectromagneti c energy source 136 nmay be utilized. In
enbodi ments utilizing a separate el ectromagnetic
energy source, a fixed reflective surface may be
substituted for novable reflective surface 130.
stePddbbi onakl ¥otkR &B6YAIL NtegbALHEBNLS, tAR BPesent
el ectronagneti c energy source may be substituted for
diseépputei weyshef avplenentefieini a vhsletgcpforapheghcations
n 0 e id I et 2ner .
of ERFERpIRTAbE" CBY, BLRM.fEnR PERERERRAr thes BT B eipm
poiat Feasihethedr enpai ahdgtheobutderobft aher st2@s 302FbGOURE

2 illustrates a flow chart of an exanpl e_nmethod 200
ComPSFS&EEeWﬁFHPﬁg2Pﬂem98IQﬁEeBﬁ PﬁaﬁpﬁngB&FHﬁPEQGlPH a

choS@htridge 102, in accordance with the present

di scl osure. According to one enbodi ment, nethod 200
pr étesabby2B8gi mefaect2vet spriege ASOnoeydbgbmewred into
t eachi ngs_of the present disclosure may_be.

the] BAEH B0 a0hehhs oBLEr Elha g S0 Bl kB9 15pa by

electfrbhbdget102endsgyueburthe 1peef endd thaitt icaki bakmofnay
poi nt for nethod 200 and the order of the stegz
refigeto P isolonsLilerhd VReEHEG2S60 1ary 28EpORGCoRNPRedetector

1341, MPLCRENEALLARNCRASCBocAL SkeR 202ulkebleehiVeui tanle
surface 130 nay be hoved into the path of a”beam
mecdledrrdmagnasi.c énecgytpriovetdbddipenglsecisuomgoeenent may
eneng¥ source 136, such that the beam #Q refl.ectth
CCCHFr 1of TPEPPEEET vE SufPATE: fraﬁ&qw&”% o GGEEREPS the
vollidd o3UeBneRverenirefinoagyr the aomsuld cof regyest
suitabl e nmechanical nmeans. In certain enbodinents,
°r1§&@ﬁtﬁ€v§ﬁﬁﬁtaﬁa}maﬁé@ﬁraPHaFé§H§n§@dV@raa@o#ﬁﬁﬁﬁméFlon
hanEQQ%%SEy%Qeﬁek%%%bﬂgc%%gvely 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 communicétively 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
positibn, allowing electromagnetic energy to strike drum 121

to facilitate imaging on recording media 123.
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vol une of toner 120 remai ning, the conmand or request
15 originated from an inmagi ng apparatus and/ or an
i nformati on handling system conmunicatively coupl ed
thereto. At step 204, photodetector 134 and/or
associ ated | ogic my detect a portion of
phat edet.gt erchas QXBQ§QQO%%stBe§%§EH%%h%Q BR@MPer of steps
el ectromagneti c energy. At step 206, photodetector 134
to Pe LaAHEDr vasdocesredt! 69 nemypdd @08, mmeshdda28® amyatoe
exepGReh LA%n BRLLLAD QL RQ%%%%ets%%%r rffl%‘%l %%%%e%e&% I in
beam érect ormagnet i ¢ energy, t vol ufre ©Of tone
FIGUREBERNI ngn Aadddevdenqpa@hounii FIRIRFAR stiepl23Bs theertain
[ [ apparatus and/or .an information handljn

_imagin

ordgy o BEmPERRUITFC B6i FEIFTO b d SFP S irertét GSfipd 200, the

ste%%”@%&b%&%&n@ TRISRLE 2loddingat iag QUIHTE Pfany ANEEable
20 renai ni ng devel opnent unit 116 (e.g., LED and/or

ordetrher Feirs gxiamgllert inalkcemadmd/enbastirentaudistiep A0 may

d/ t displayed i nt er.f f th
R L e e e S e e

cong¥aibefadeot@MMARC aftieyel2y ocoupl ed thereto). At step
210, novable reflective surface 130 may be returned

t oMet&ogy 2Qih 1Y BSsilfPdsmentssWuTg e 6@t rarfRypmat ion

y i - i | tate Jmagi
h e oy o S5 B S RRt RET dle

syspam opelrab lieurrdve i ngfl egteayys mettdidge 20ken 1ai tdentesipect

tq.net hod 20 thod 200.may. b execufed w.t
e R ERESG, FREnl D00 e i RS S ot i L6 el Ly
in Sofkirad@dichibyiied tikoughphlt@IREcA dHISIH Q&REi A certain

5 order of steps to be taken with respect to nethod

208ddikd ongldys adYpe SITRYRES Hde 200 3y dEariift etred

imal eI ARIG £ AR 1 B0 SXATHY &odd) C8Id AdY i
lmagﬁgggiﬁ%nfg, éﬁep 208 may IH& ° nse m e
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 eiiminated. 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).
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execute inmmedi ately before, after or substantially

cont enporaneous with step 210. 10 Method 200 may be

i mpl enmented using an information handling system an

I magi ng appar atus, and/or any other system operable

to i nmplement method 200. In certain enbodi nents,

mehhedo 208 FRY BeekbERLeMBREedRRE! hall kel bWdtiddd in

sof tware“enbodi ed I n conput er-readabl e nedia. 15
detaddi t iisnahbyldwbel enBeEIRES A1 AhatBvamd o2 sdepiagigesn

i_magi ng nedi um.cartridge 102 housing _toner 120 far .us
o M e e e AL A R Lt
depBfitAhgr fenlkERe ppiftier pndndha rRidhed oforhisidigSasre as

nmet hods and systens _ sim lar and/or identical to those
defgnscly$¥edhien 2Preaded §ilédMSsure may be applied to

ot her types of inmaging apparatuses, including wthout

limtation liquid inkjet imging apparatuses, solid

i nk i magi ng apparatuses, and dye- sublimation imging

apparatuses. Using the nethods and systens discl osed

herein, problens 25 associated with conventiona

approaches to determ ning the volunme of inmaging

mediumrenmaining in a cartridge may be inproved,

reduced, or elimnated. For exanple, the nmethods and

systens di scl osed herein provide detection nethods and

systens requiring very fewrelatively inexpensive

conponents, 30 and may al so | everage existing

conponents of imaging apparatuses (e.g., sources of

el ectromagnetic energy already present in toner-based

i magi ng apparatuses). 14 Although the present

di scl osure has been described in detail, it should be

under st ood that various changes,
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substitutions, and alterations can be made hereto

W thout departing fromthe spirit and the scope of
the disclosure as 5 defined by the appended cl ai ns.

15 WHAT IS CLAIMED IS: 1. An inmagi ng nmedi um cartridge
for use in an imging apparatus, conprising: a
nmovabl e housi ng portion. including a volune of inmaging

wazr nedicimrMere vabl e housi ng portion configured to

MOVE i N response to changes in the volune of imagi ng

medi um in novabl ou rti A device

coSLpI ed ptno éqlm%/étbﬁ(ﬁlﬁ%ucza}%%lpo% fgonr and. ‘confi glﬁnr e%mg
apgaraﬂug(ﬂﬁompﬂxymngﬁ el ectromagnetic energy onto a 10

| ocati on of beam recei vi ng phot odet ector,_  the beam

r e@ei“%ﬁ‘f?j’%eoéé%"r%ﬁlgrrﬁﬁ%?rh Jrr'é’s]dtﬁﬂw D YWSremt gmaging
me&fﬁh NOVARI R, WS TG, PG T8 SHGD A1 4 &d to move in

beam recei ving location ~i's based at |east on the
respnae tof th;;emg medihemvonlutee ofhovedd mdhowsdingn in the

rtiqn |nag| medi um cartridge according
mofag)]ﬁ grfcf'ﬁ?ng tpnoer devticé 1'g%rrpri sing one of: a
r efd etdvive: dodpical to |@semovasie hdugitg gbttidty and

di ode. 20 3. An imaging nmedi umcartridge according to
cordigyred tq Iﬂé-’%ﬁ‘i:ea Ry i 2t r@l%c?lf?‘%%gl?%‘ﬂceﬁlﬁwy onto a

1oc§é‘l¥:fc§&?%f N, Qidfale c LOMTRIN GRS Qe M ALLAN the beam-

el ectromagnetic energy source via a second reflective
recai¥ore, lcvdasxmm nohne| et resporest | o anevepesowTehe

e ectronagnetic ener t,0 one or nore
mofﬁéﬁ%gé %%WQNP?ﬁﬁﬁﬁQKEUCh that éﬁ% 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 ehergy 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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conponents of a toner-based i magi ng apparatus; and the
second reflective surface is configured to transm t

el ectromagneti c energy fromthe el ectromagneti c energy
source to the first reflective surface in connection
with 30 determ ning the volune of imaging nmediumin

the nmovabl 8 maBawey MR Rt riGgh ABITBHNEIRAIM 1,
cartridge according to Claim1, “wherein the novable
whelrgigi tgepoovadi 6 fopeipidedord 1am ilradlavwpleshfar &usimaging

apﬁgfap P! n%!%ot%&ﬁﬁ%ﬁ 2P (%fé%féﬂér¥g further
configuréd to“nove relativet'o the 1 magl ng apparat us
cords guftedd teohnde afe latdgien g oretielMniay itrte appealitars as the
housi ng portion changes. 5. An inaging nedi um ,
volugie Ofdd@agiddr MSTd Wb 18 &he Moviahi oW iR TGP
chadgegd housing portion configured to be 10 fixedly
coupled to an i magi ng apparatus and novably coupl ed
to the novabl e housing portion. 6. An inmagi ng nmedi um

cartridge accor.ding to Caim5,. ;the fixed housi .
bortt on ot IPGTH TS AL SA R AITT AR TR drA™ 1

furthe dowp@iiRg e di e hidudgaipaeardidiy denflqired, to be
the i magi ng nmedi um conprising at | east one of: toner,

Eixestlyusount od ifohen HaSed iR HpPardtdRovaly | eRiRried
to !ei{% Rfaie HduAhd rﬂegeéiarmagi ng apparatus; solid
| r |

nk, for use 1n a soll nk i magi ng apparatus; and
dye, for use in a dye-sublimtion inmgi ng apparat us.

8. [ i.,ng apparatys conpr.ising: 25 a bod .
corft 1 quPgh o SRb S Y T T b 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

a volume of imaging medium in the imaging medium cartridge.
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cartridge; an el ectromagnetic energy source configured
to direct a beam of el ectromagnetic energy toward a
reflective surface of the imaging nedium cartridge
recei ved by the body; and 30 a phot odet ect or
configured to detect an angle of reflection of the
beam of el ectromagnetic energy fromthe reflective
surface, the angle of reflection based at | east on a
volaume &n iimegimy megicgratus tawcordiging arédliaim 8, the
cartridge. .17 9. An inmagi ng apparatus accordi ng {0
eleﬁacd?%a@q‘ettﬁec Lt sitk Ceetg icccp“&]%lrsglyn% oure eodfc oa?rplrallssellﬁ fFind @
ligme efit dmpelicaed a light-enmtting diode. 5 10. An
I magi ng apparatus according to Claim8, the
el ectromagneti c energy source further configured to
prov{ de [ 4 ; : j r
phgltdo'ser?srl? tlﬁ\%él?ﬁgb%dﬁctg%go%ﬁlgd%bea% odr%ﬁ%afgs'edthe
eldamagimegragpiar anesegyl GdrceAnt umeg ncappayatesd tof provide
Caim10, the one or nore photosensitive imagin . .
oL ERRSTIEIEE Ko DA & ot SodiRTT (RS C RN 1579 2imaging
corfSbridRaE NYF D P M HALLD N GhAGH AP 4HedFadas Wher ein
the body is configured to be coupled to a portion of
the imaging nmediumcartridge via a potential energy

sourLe, ﬁ'yq}naﬁiﬁ o&ﬁ%{%&é Ofe : %ﬁsg (l),attj:P{ éﬁ’et&‘ﬁ more

body 1n respo anges In _ ume of 1 nmaging
phaoresk ems 1 20vd 3i mafni nqregpmuprappas atospacsongi agohot Ghanpitive
8, further
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 relative to the body in response to

changes in the volume of imaging medium.

13. An imaging épparatus according to Claim 8, further
comprising a second reflective surface configured to direct
the beam of electromagnetic energy from the electromaghetic
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 eléctromagnetic energy 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
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conprising a second reflective surface configured to
direct the beam of el ectromagnetic energy fromthe
el ectromagneti ¢ energy source toward the reflective
surface of the imaging 25 mediumcartridge received
by the body. 14. An inmagi ng apparatus according to

towdrd %3'retfl'l%ct?.%o%rrﬂdee.‘Hf. e Lﬁ.%a%ﬁ?}%ﬁﬁ%%%ﬁ %jaf@ridge

nove between a first position and a se i on,
receleeld gt thesicdgn al | owi ng 30 t he beam of

el ectromagneti c energy to bypass the second

reflective surface, and the second position allow ng

t he sheamn GfmaRjieRd PROREIIL Les@iide b rerdid he, besen
. of electromagnetic energy fromthe el ectromagnetic
1MaGHEY PP €2F IR FARE ¥eMe @t veatl feaee of: the

| MBI TR LAN | QR dRGR Y Dad ity Botardthe AN

i magl ng ‘appar atus according to daim8, the i magi ng
mediigmichritk dgeo erge ii9i regn atni patstincawei g appareetrys ;

for use i.,n.a toner-based imaging apparatus; |iquid '

| niEO g T (RSNt | TGt hol Ap ARy RRATEFuS and
| nigyd oredis@iden ith $0ldyek 1diko] TR sh aRed Al SappdFatus .

dye, for use in a dye-sublimtion inmagi ng apparatus.

10 16. A nethod for determ ning a volunme of inmaging

medium A 0,460 tdd Q?et{ﬁ&@ﬁhg& N9, SRML W I N &ing medium
novabl e "housing portion to nove in Ttesponse 10
in Ghangasridyes, walmpeel ofng magi ng nediumin the 15

novabl e housi ng portion; .and projecting a beam of

o] GRIFTRT & SR HTISIRY Qoo PR ofo ghove in
reIHB a<8i MM hotpdetectgfe M8 REMAG medium in the
movable housing portion; and

pfojecting 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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receiving location noving in response to novenent of
the novabl e housing portion such that the
beam receiving | ocation 20 is based at | east on the
vol une of imagi ng mediumon the novabl e housing
portion. 17. A nmethod according to Caim 16, wherein
di RRGYIRG i ngh@ REYBR F LA RIRERRHL RNV} FPI'& he
nodul e conprises: 25 generating the beam of
seggingt tedhegidiviec sarrdiagpe hpwarrceltdst meaflgwdtiive avarfpre
di%%usre%e; and r %M(ﬁﬁel ng the beam of electromagnetic
nergy froma reflective surface di sposed on the
nodul e toward the photodetector. 30 18. A nethod
according to Caim17, further conprising: noving a

secohd PefMedRad @SHIHEAT it FiRd path Breasid Wgam
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