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SYSTEM PRQJIECTOR COCOL DOWN 5 BACK
I NVENTION Field of the Invention C
invention relates in general to the fi e‘l‘%ﬂ'“?)'](‘]I
i ti . tem_ projectors, and nore
SESTESTAN MES @%mwmma INFORMATIGHIAANDLING
i nformation haNATEY EROIJEGTHB €04 DEYN down. 10
Description of the Related Art As the value and use of
i nformati on continues to increase, individuals and
busi nesses seek additional ways to process and store
i nformati on. One option available to wusers is
BAICKGROUNDORTFME INVENFIONs. An i nformati on handl i ng
system generally processes, conpiles, stores, and/or
) nicates informati on or data for business, 15
&&E&ﬂﬂ,‘i@ﬁm her purposes thereby allow ng users to
t ake advantage of the value of the information.
Be CHS Breb&t MMAnASY rediies inHebMRld @B MRNGH ihROmBEGH Rarfiilitle system
requirements vary between different users or
projepsirs,cad inaors paiticfilariprae h oystérmradt inmeghed/for envelligent imfosmation
handft r.e ardir{g vvhgt i nformation is handled, how the
an ﬁpé?%?rﬁgﬁojf% RSN AW how nuch i nformation is
processed, stored, or communi cated, and how qui ckly
Destiiptivinf ofahe Related Aet 20 i nformati on may be processed,
stored, or conmuni cated. The variations in information

handl i n ystens allow for infaormation handling

sy sfq‘é ﬁ%?g‘faiu%@dg@ﬁ of ﬁ}fo%‘i‘at’(,oBrPPPQH‘Feéd? 1SFEage, I%é@i}lﬁls @nd

bus"ri%%es%éel@ﬁﬁﬁﬂiéda?: M?@to?i‘&&s?%ci étefae"\iﬁfo"i'%naﬁ&ﬁnéﬂé: éﬂét?(ﬂl available to
processing, alrline reservations, enterpriseé a

usesst io nfgenatom lndbag sysemm M atfoongionlhandlitd) dysem generally

information handlin systens nmay .i ncl.ude variety of
Proels darBP i "SRt YR COBTBIHEHTS N oreriAm gr e S bustness,
perSohaf, iod deiRd phpobdsaBEEBy alfdviing usél @o EREUININERE B the value of the
i nformati on and may include one or nore conputer

infgvgapgﬁs ,B.egzmsg t@mlgg%a@@fmtioa ﬁlgndimgmpd@ zngl req@iremants vary
betvBEPRIRNR s BRI FofS ! 08mRkibR Rahdlhn'sPibm¥nld) fso vary
nunber of peripheral's to

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.

Information handling systems often interact with a number of peripherals to
communicate, print, display or otherwise process information. For instance, information

handling systems often display information by using projectors. Projectors generate
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communi cate, print, display or otherw se process
information. For instance, information handling
systens often display informati on by using projectors.
. _Projectors generate -1 | TI1LITI 1IN VIIL VI Vil
imagep with 3 LCDypapel, Hi{uponagithe maagesvith 2 brightl@Bp pandairgsent the image

i i ' ith a bright |anp,. and t
TR RO ol DA S W LSRR o
infemnaain. frdth ah fbendionl indlind §Rtedt RSLR0EP b®hd¥iduals and, thus, have

information froman information handling systemto a
becams P ANP Presest iafrmatipnin bysiness migettrgse Typjropiy apresenter

: ' [ b jjhess_neetings. .. .

pre. ypf?:lgf)f}é/jﬁﬁ)grbtﬁ rde&rﬁ{bg%kg&%raggg Bgrzdhln%fsg?tﬁ%)t qsbrfggqﬂ;?hgatlons such as
POYSERROINT iby MICROSOR Thid dhirfeg tisy/intafatish Rgndling system and

appl i ca}tli ons. such as POAERPO NT by M CROSOFT and .
projégion 16 ia MEsings iR MR e PrREened) spBRRcide infpapasiondrandiing

: i ] i t. ANect S

0L N s i
systérh wnthrth¢ pjdctadesothenatietidetsfaf tim mbetidgnbaesmiitonthe presentation,

the FgHab g B RBORBatdling S HeataEs epgertly paviered down and then taken
by Bicq5iefthith wWhen tHelmbdtthls CoRpleR. Iﬂqéda'éygsf %g%‘i:gﬁgusti ess

handl i ng system are generally powereéed _ en
enviggogient, pyesepiersprftenanalerrepdated prigentations ingvarus tovatiedsaduring the

colf R A3 BRAE LG BES FERHSB o gon epencl

dunieg thedsuds@ 64 dons during the course of a day so that
a typical projector nmay be powered up and shut down
repeatedly during the course of a day. 15 One o
di f Pine diffigulssassesiaied vith the ussef Rreieciors tordispday wdermagion is that
| s .
e e VR P o fon pict SRRl tnd s ofheat during
illugfingteoat. ldwrdengp ensurapropert dperatiohrof treckdecttomicecumiiohents within the

er. operation of the electronic caonponents wWthin
proffs30 s tGts Tt g et iorS af P RAT e PR e i peo e ns thr
trafisppitGdhd fyorB G RBRAoMAUANE Bdrhiiéh. f RS et Avhed ha MERO snot
.. heat fromthe projector during operation. However,
illugyasted.Hbe cealivgifansiypically turn offiafigr 2 defindddine périetginfoads to

IhGal . efinped tine ripd i

redb Bl olst phd e lncidniaflo e 4PafiStaf IiErBE Bt Gergry
projqeeorabolimg fahs tieadesipgnkd rorefnaitSon fog Mgy @fingd peRb@ARG IR
...caoling fans are designed to remain on for the defined
1llu'5tgpq1t5)&1 gm g}Fe lamg 1s ended so that the lamp and projector components receiving

cooling air to reduce their temperature. However, users sometimes Interrupt post-operation
cooling by unplugging the projector before the defined period is complete. For instance,
users are often in a rush after completing a presentation and do not want to wait for the
predefined period to end. Also, running the cooling fans after completion of a presentation
often annoys users who prefer to have a post-presentation discussion in quiet without the
cooling fan noise in the background. Unplugging the projector to shut down cooling fan
operation before thé lamp and projector components have cooled typically reduces the life

of the lamp and components, often leading to premature failure.
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illTumnation fromthe lanp is ended so that the [ anmp
and projector conponents receiving cooling air to
reduce their tenperature. However, users sonetines
i nterrupt post-operation 25 cooling by unplugging the
projector before the defined period is conplete. For
i nstance, wusers are often in a rush after conpleting
a presentation and do not want to wait for the

F Al so, running the cooling
fans after conpletion of a presentation often annoys

user srGofelaGleli hhPariied ?oxaa BReh MERERbAWHYA reduces projector

di scussion in quiet wthout the .cooling fan noise in
cobleddvactige efierdamprsbiitdpyymg t he projector to shut down
cooling fan 30 operation before the |anp and projector

¢ onpqgﬁgéoiﬁ%l%\ée gle ﬁ?ese%pl ven 10%( % asggtléﬁl %dtrggthul %r% rpr(())\;lded

t he | one

wWiatH sibstantid[ySMERYe Gfsaa'\hﬁtdiENT }bl%leﬁiﬁasﬂfcwtai with @&ious
has arisen for a system and nethod which reduces
mathpdsand systems forquisctor srol dpwa aftenlampsihyt depnA prejector

B HATHE My Ll 1E PR RIROL] ARGt Y PLATAS i shues
dd)iv\madmaﬁatia@gsleﬁneﬂ pood dbenpersd adiiatingldesired ppyjectoesling
thods and s for OJector cool down after |anp
twlvep\c%ﬁ gl?era ling fan runs for variably
defi ned cool domn periods after the projector |anmp

shut svioféQpBeifitAl, ¥ Pprdjadtbdcadfihy itkla s GhteROMS vt 4 Pidjector lamp

achi evi ng desi red projector cooling w thout excessive
apd 8l preigetbreodingrfan perhdetaqs tslemp pe i 2 qun off state. When lamp

I
PLRhiBH RmRELLATTARAGSE HEbEASE S fu Rl Rk bl
dSinedicéo) deﬁ/narmeoirfd shathe. com@falnai_ﬂiﬁl thiervarishly idefised ¢cvidown

th )t h f , t | .
¢ ermiehed e vaRtis BrGredsep] duti B A RLe Sopfine fsthe
lgulﬁﬁélﬁS’ Bel (2jebRR iHAdd probdi€iny QBﬂnﬁgﬁeYnsdﬁﬁl'l@ﬁﬂnﬁl%Qhe EMAg fan

expires. The vari ably defined cool down tine
lgtle ifrat sll aierthandequats! doaling isreontpdeta.51n @repﬁndmhmﬂé, the variably

BUBLEEK e R RESRTNSSTRATR Bl S mo v

AU bi&ateSwWRR FRIaIr@amp Bpﬁﬂﬁnﬁmeﬁhdmf%greﬁtbﬁcd@ﬂbﬂhhﬁnes In
defined cool down tine is determned based upon the
qnethgt hmbedifent theyaoceyles megsuikdhe projector temperature and provide the

measured temperature to the cooling manager, which runs the cooling fan until the
measured temperature is a predetermined temperature. The cooling manager cools the
projector by running the fan in a convenience mode at a maximal cooling gradient that
cools the projector in minimal time to achieve quicker cooling fan shutdown.
Alternatively, the cooling manager cools the projector by running the fan in a long-life
mode at a reduced cooling gradient that cools the projector more gradually to aid in

maintaining a longer lamp life.

Accordingly, in a first aspect, the invention provides an information handling

system projector comprising: a housing; image processing components disposed in the
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in the on state, with greater |anp operating tines

havi ng greater cool down tines. In another

enbodi ment, thernocoupl es nmeasure the projector
tenperature and provide the 20 neasured tenperature to
the cooling manager, which runs the cooling fan until

the neasured tenperature is a predeterm ned

tenperature. The coolipg manager cqQol s the prOJ ect or
B‘;}S‘?&li’ﬂﬁt ?f&r%m%tof%ﬁ‘feli’tﬁn gg pPafgdn atiop handlipg sysigm to
gf A B A CindaBB hisoEARKSilH e REBHASIAL o I4nFURHERA in the
tlne to i eve quicker cooling fan shut

hahting, e javgpl l;a,vutgwl @osihte ngenablnag dtum:loaﬂeshet dheplpy of thetimage and

b a.lon i fe 25 node. at
PSR et fiiepeq Pl bR im oot Sng SomBSTsRs dnlame g pissent
tiey &Qplg} biytht @mageplaﬂ d\istaBpoihtah Bo1EhgFah @iRP6dedlid MR Houb® and
Accordin , in a first aspect, the invention provi
oggrablgfte pmdfm@owaa girflay thatyemevasheay fsem dhe kaowsing andhy coolmg
I
glpHShRRCIBORIRNBEE3RA IR BRTRODEIES ArBBEASrdt £l
coolfrgy ﬁaaifomﬂmhly defined yisteqperiod aftgxeuhe ﬂaﬁﬁ}eclmngessﬁbmyh@ﬁn state

eas OCJa ed th the information; a |
t@ﬁ@ﬁgfgae Whergia t ﬁ& inggnanager lﬁgﬁ‘FH‘eﬁSQ?rﬁBleé% S%?thtcgméemence
ce&edoa\m ﬁoa@hadlﬁgm&hﬁal wsﬁabgy» S RY tfﬁie b RinhRA8e 8¥lin ng | fan at a

an off state; a lens ali w th the i'mage processi
nwnpdrwnhsg gmdldnatma pmdq:xmmacd teBpetagurd |rmqabmyd bf thene

a _dista oi nt: a cqQo an osed in
R b 1pBlicdiRe iavd rEOF by Nt g PR Gl  dced
cb&ﬂqy§§d@ﬁﬁt fromthe housing; and a cooling nanager
interfaced with the lanp and the fan, the cooling
manager gferable to run a_ cooling fan for a vari ably

def i ne@ordingetopeierer aiPeety the irventian it ides e snatheshfor ﬁ@olcsh)wn of
aﬁtlﬁi?ﬁnr'l%tL&l ﬁaﬁi@hﬂ%%%/s%ﬁgfogecme{h% gﬁké%%cecﬁl?@kn%xg@ ilgﬁgﬁg%%eﬁ change in

er oper el ect
sthtawi anlaohg didbe m@Jatqnfmmrmh oN anateetb lay offfsftateyedinting® dogling fan of

PRI G ARG ERR e Biee THES S g i Sl &
shit@hga6aH mheeeodpihg Jarl &ntpirhtich @m@é vAHRIBTY, dETERd Bind: Wheteltd
the cooling fan at a reduced cooling gradient.

raRERgE @ ceejinedan farthes semarsrscielecting eitherarmonuenigicediedoven mode

g}gﬁln%r i egl?%%’ ﬂg‘@ﬁ hﬁ)\te lég)élml c@cfh%r r@&dl@tﬁ f{; ﬁ'llmmggvanably

defiﬂé‘tgtemb Ior a long-life cool down mode and running the cooling fan to have a

reduced cooling gradient for a greater variably defined time.

According to a third aspect, the invention provides a system for managing cool
down of a projector, the projector having a lamp that turns on to illuminate an image
and a cooling fan, the system comprising: a cooling manager operable to detect if the
lamp is on; a timer associated with the cooling manager and operable to determine a
lamp operating time for the time period that the lamp is on; and a cool down table

associated with the cooling manager and having plural lamp operating times, each lamp
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state of a lanp of the projector froman on state to

an off state; running a cooling fan of the projector

for a variably defined time after detection of the

| anp off state; and shutting down the cooling fan at

expiration of the variably defined tinme; wherein

running a cooling fan further conprises: selecting

ei ther .a conveni ence cool . down node 20 and. running

Opfrét%smeﬁésq%eqe 11 PO LA e Waesein thge @J%.wgw further

oﬁeﬁbﬁ't%bteb’ﬁfﬂrﬁmoﬁ Jteild BRY ﬁdrﬁr%n tPHff atolo%f%n Heflgmﬁ%gleratmg
node and running the cooling av

tmmdﬁmm dhecowkt, m@log)kal@lthmmﬂ dowa tglmmmate@wltbbha/lamp operating

def | ti rdi
T BT ottt &afler B TrePoli B5TRE bisp dersmsimt
a projector, the projector having a lanp that turns on

to i IAddmdliwg © afouithagect, Ae ianchtdnGeeVidéth fydfem fdienanaging cool
system conpri sji ng: . a cooling manager operable to

de@lp@é £ Preie¢tpe ﬂlleaWﬁchgor daving ailamp thas BypLemytoddupyingte amismage
I

G080 RIRAE L A0H cHRBHRRL ke P I A e s

pmxlmatedhalauqn fthecthenmdcabples opesahile icameabuvd 4 temﬂemtmramlsédagated

ERE Broidiions g apoifif atigeini Bbed Betbahs,Fihp. Iecoplingibnd th
thdriBeolda! Bieltoblify fARAdeR GE&EHQQ@Hetb@t tﬁﬂrﬁﬂé’kﬁr‘[he féﬂﬁf ﬁ‘@rh%n to

to detect transition o anp fromon to of
offtandite rwm@elcaﬂ#mg)faeraétm thg larnp iseoff umrhthmélennmuples detect a

p&e%%{%rﬂtﬂﬂlehqgr{lﬁgg u{ > YHer fé the c%ﬁ? OC' at %eggeg\r/\sd ilughg qurz}%n%zto run the

coo

cb@l&lgclﬁﬁ |at aginkesasdddooling geaidnt ﬁQlVM’(bni/éﬂ‘IEnce'\ind&QQ kéledted & at a
a fourth aspect, the invention prOV|des a system for

drermangr golingogradigniib adengalifsrmgdsds stlectede proj ect or

having a lanp that turns on to illumnate an inage

and gy QpdskAdint @tiontpiEvidesSt Rl I5R TP [rhﬁdrfh‘iht te@fﬁ%ﬁﬁradUB{tEges

t her nocoupl es di sposed proximte the

Qrisexampleu] aesnmpsalabt@ntqal atcb/aslagelsathatmectat cocd down time after

NN SN 0 T

pedjedton C&wﬁﬂeﬁﬁm}édﬂﬁ 100 €ihied haiBHIRDEP 1e8PREaRRAR: 4 hotRl 8631 down
turning of the lanp fromon to off and to run the

LT tihﬁgrqdaﬁmaﬁheemcewmeaﬁqm usersfhouwewld otheswise have to wait
1%#& lres detect a predetermnned tenperature,

n the cool i ng manager is further operable to run
the cooling fan at an increased cooling gradient if a
conveni ence node is selected and at a
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‘instrumentality or aggregate of instrumentalities operable to compute, classify, process

decreased cooling gradient if a long-life node is

sel ected. 15 The present invention provides a nunber

of inmportant technical advantages. One exanple of an
hni cal advantiag is that projector cool

. inportant te
“m&gghthﬁ cARling fagto stoppbresiamp hohdowve. Theltimedor bHnappretivndfter
' i ' up..in 1he .
kg tt D RO M irk by B E teriradrd Rish Ry Fpisgior or by
expested térepdratuassepredisted bhex onqarbjed@tun 1iingB6 thdt Buate cooling is

reduci ng the ipconveni ence to users who woul d -
aSSBE‘*%@?W %@%%@V@%VH‘ ReRTESeDNs IpBRGEH PEYFTtatcoraponeBusefubdifespan.
Thé 86nvehRnEC 1 B8wh #ode®nShieP a@dusite clogﬂ{fﬁ ﬁ%g&‘}%’%.gl\gﬁh‘e H}equick

time for fan ogeraplon after anp
projestdrabutdatet. i Alkernbyvatpabaloag-life epelrdutviar mowé tedicestthestress put on

rojector..ar b expected t eratures predicted based
the R PS8 BferPih B R 259 FHG BRI SPEBNE fgrmeth 1o frequent
rephieieabiakpersiveditjetlor baipyn to preserve lanp and

proj ector conponent useful |ifespan. 5 The conveni ence

cool down node ensures adequate cooling in mninmal
M&W@i&ﬂ&&ﬂﬂﬁﬂom. Al'ternatively,

the long-life cool down node reduces the stress put on

the lamp by rapid thermal gradients and reduces

pr oj ]! ty, o} I f nt .

Feph D AR b B 5 et o Faod, BB Rlyppraps objects, features
andES@RR 255 oM eCippaitdat ORAWENERIH(n Thearpb e sefbiendiny eet dcBBmpanying

may be.better understood, and its numerous objects, _
dra¥itgs THE s 605 S0k pelreac s mWmbersfrabaheut tbe ek figures designates
a likk bt digdlat SlefnBhr. art by referencing the acconpanying

drawi ngs. The use of the sane reference nunber

t hroughout the several figures designates a like or

si nfiedre kefemetnan ifpyugtionthaddivag systean piojdotermyingrvariably defined

[ | .having variably defined 15

coc B0 R e IR hRELRR, DY Nt “Gown: i qure 2

depicts a fl ow diagram of a process for cool down

per Figde 3/deriicth b flodedingmoh oftamredess farcdohdpwe petiddsivagiably defined
baJi WES'IFi ure 3 depicts a flow diagram of a process
FO HPQL g, UHet%ds variably defined based upon

measured projector tenperature; and
Figure 3 depicts a flow diagram of a process for cool down periods variably defined

based upon measured projector temperature; and

Figure 4 depicts a flow diagram of a process for selecting a convenience or a long-

life cool down gradient.

DETAILED DESCRIPTION

Variably defined cool down periods for information handling system projectors
reduce the time a cooling fan runs after lamp shutdown for a selected cool down mode.
For purposes of this disclosure, an information handling system may include any
transmit, receive, retrieve, originate, switch, store, display, manifest, detect, record,

reproduce, handle, or utilize any form of information, intelligence, or data for business,
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20 Figure 4 depicts a flow diagramof a process for
- selecting a convenience or a long- life cool down
gradi ent. DETAI LED DESCRI PTI ON Variably defined cool
.down periods for information handling system
scigntiice SPBFQ. on therdRRases. t Foreexampbo lah mfofraationunsdiaig efstem may be

0! ol do nmod 25 For
AR, 06 S 00 B TR e i may vy
in siys tshaparpyrforntintel €uirutipnalitg] niBidea THe ARG 198@tife Hstem

i nstrumentalities operable to conpute, classify,
may 1glpdg randei Gesss memosy ERAJ), peg of moks, progesgjng atseyrces such as a

' j [ etect, r.e
B e O RO S S S0 o
types v Ehonvglatidemenord aAdditional kegipoasss of ll‘he sisfoRtion Kandling system
e P 1oCH HIR Gl B e R BE OBk peseion spmmunicating with
exteRAPEEEEes a8 WRRLARAK ot iﬁf)@tgﬁld%\{ﬁlﬁgll/(z)z Eie\gﬂ%betcﬁ %5 a keyboard, a

sui tabl e device and may vary in si _ _
moyes; fand arwvirdse, displaye t Thenafortgtiom hah dingegstem gyl A1E0mBRIdE ORe or

i ng. syste may i ncl ude.random access nmenor
moPe" BesratiE oS Faned post BubicA O R edr b varignsardase
coripriend. processing unit (CPU) or hardware or software

control logic, ROM and/or other types of nonvolatile
menpr Addi ti onal conponents of the information

han8F¥%n&9%wMigﬁmfl,iaﬁenqrmabhl@cbdiagmnede;ﬁi@kam:]nfnesation

2 . f or-.cqnmuni cati ng Wi

B R L OB S AT GBA S g
dow./ B infevinetien haidtihg aysten K6 yenan s irfforniAiés Ssuch g gfaphical

. vid 9 i §pl y The information handling systemnay
‘m%ﬂeé,i itﬂéﬁgag e REPICEIOT frpr EMBRAsRICespiag sbnponants Hamweptithe
s S e ol b Eimage atgp L.CD 18.
lamyp ¥k lsuei asgy kategeodight, slleminares diGitl B alignedaniet feng 23 ySp@fact the

- ' L | ' | down d
m e WS L Vanto ERrsPant SARAITAG L Seres from a

povidt sgppigT2Attha donh@Xs R iah @Rier i1 $BWRS s @Y, §@&h ak%ini ARYEScet.
14, for display by a projector 12. Inmage processing

Dupipg AReTatens ol RgoigeioE h2. a 4poling farn? freunis oo provisin donfing aieflow through

| ] £ he J t L s
the NS 5P e SR the ool b Ench Y B R s pEheat within
hous@ 308is dmmAe@d with |ens 22 to project the

A cooling manager 32 interfaces with lamp 20 and cooling fan 28 to manage
operation of cooling fan 28 after shutdown of lamp 20 so that projector 12 receives cooling
from fan 28 for a variably defined cool down period. In one embodiment, cooling manager
32 interfaces with one or more thermocouples 34 that determine the temperature of
projector 12. When cooling manager 32 detects a transition of lamp 20 from an on state to
an off state, cooling manager 32 monitors the temperatufe of projector 12 and runs cooling
fan 28 until the temperature drops to a predetermined level, such as a level that allows safe
packaging of projector 12. By using the measured temperature of projector 12, cooling
manager 32 ensures that cooling fan 28 operates long enough to achieve a cooled down

state without additional unnecessary operation of cooling fan 28. In an alternative
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i mge 14 distal to projector 12. Power to generate and
illumnate i mage 14 cones froma power supply 24 that
connects at an external power source 26, such as an AC
socket. 20 During operation of projector 12, a cooling
empgdinpgt,cgaking mapagsy BAbacothiang6and hicowt ddwrotagle 38 hﬁmﬁr 36
j 30 .t hat c@ont,ai ns_t.he projector conmponents. The
tragl%%rrllg?% Osaglﬂ ¢ %ltn%% Paﬂ(?gt(’pﬁﬁ a%‘ﬁ’igﬁpm?w_ BpThgansifiqneof| lamp 26 drom an on
stafs ©0@alofNgatepaRaE ndRagdiBedAGREnW thd1d %e?&ir%r{ﬁne frg timer 36
oling fan 28 to nmanage operation of "coolin an .
an%?qogﬁ UB gseRliWV i mE smpinaoting tfam28 frowi aaiobdowa table 38. Cooling

i | f f 28 for a vari.ahly
bS58 2 A FEE 75 Bk il g
operatiagtme 3Ad itinahie desm\wobling e 8. @wlﬁlgtrhé‘r{agepmg}g@%n firmware

. 34.that determ ne the tenperature of projector .
In RRRISTIQL d 4130A Gantimsnf paodical biread and stemed itimagivabiies famqese in the
! : . of f_state  cooling nmanager
oo AT oSt R A Pn AR ford bl B g rune
cooling fan 28 until the tenperature drops to a

pr edbe eamablp defireddlme sudeterasnal thevialmitzb piojedtbrwdlif @ Fh 28 cool
t he neasur ed

dO\{?\,’Icé) r[ﬂglgﬁrgga Ilpg %ﬁgfeﬂg [ %jgg 1%%(820_{%%2 (')Eq?%qir}%g?% %ga@poqglgof cool down

. i . t: to .

B eve & S Rt e L e e S8 BY Rpdfnentation of
prqjﬁpﬁ@mgéipg tivpes camipared ofithcadsiquatg chalndadXéh tihss fom the operating times.

A GplE MR ks ETRREOTRY e spfeoting Plcopers s lomperature,

50 laatppopReatmgdire il thalfiRBnARREAEdnREAIL rB&Ht iHAPSbortionally less
transpfé?eilg% of Im 20fro}ﬁ1an oﬁé stafe to a%%"fﬂ y

opgrgtignal tegnsraturgs arth dljiss nesg prepertiohalbslessol domn times.d However,
j ' 1 . d looks u cool. down

PR AL afeticd BPicRTd kiR o BREof SR Mg o e e Bl gl

Ragidwir ihigh @oling ggeienBlendinsredocd lang lffaas 28erh@rméthiep£@%bntract.

d time assocjated with the detected | anp operating
Thi o lg TR Chill O ASRTUEB R FIRYehIRoRs loTb s tp! down modes,

Thé'B61A@RIenS&ZmbdE pro9 ek E'hf@’l@d’o%ling Rt SOER s \@gq"mb 9? gperating

timer 36 periodically read and stored tine ues
at maxdmum spsed, ferbaquiskest cpolwbrwit s and uate aspid cooling fan shut down.

' L .Lom ext ernal ..power. 26. The var.i ably i
PR  SHE RE20 5 R YR8 pering
at acredhidedgpéat) fétt 10AGIr codddHWMIme YK iplided feﬁﬁcém%r‘ﬁ}al stress on lamp

ting projector operating goals. The amount of coo
20 g%j?pge? lanep 11{(‘?0 Bageken &§Sqrz§ﬁiﬁf=m caelinggmanager 3hmokssps
corfBfich& S1bEE-TF@RY 8o tiftR HonlEL AL WAL 38 and runs cooling fan 28
at the selected of a convenience or long-life speed for the time provided by cool down table
38. Alternatively, cooling manager 32 tracks the temperature provided by thermocouple
34 and uses the measured temperature to vary the speed of cooling fan 28 to achieve a

desired cool down rate.

Referring now to Figure 2, a flow diagram depicts a process for cool down periods
variably defined based upon lamp operating times. The process begins at step 40 when the
projector turns on and continues at step 42 with an up-counter started to count projector

operating time until, at step 44 the projector is turned off. At step 46 a determination is
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projector operating tines conpared wth adequate coo
down tines for the operating tines. A typical
projector takes as long as fifty mnutes to heat to a
fully operational tenperature, so |anp operating
madepf avhgther deountgnreaidngys }tsmhtaesr gtk Ifiyst tiesUperiod nsuch as 15
iR Yl 08 Lo 78 R B EBL oot o e, such as 30

, nhee prop

- seddandeVHTthe ddtexintidneat lsfepalf6f1§ fb.8He Bbbc%&eco%ﬁﬁhés'}g steg 50 for a

radient, or rate of cooling, used to cool
deiREpingtign Oﬁwbﬁh%rdbp Fﬁ‘gltgfrrﬁédl@&tssgrﬁfﬁﬁldthm or eqiw:ts) 3 mpnd time

pehbcﬁ Qulfad ﬂ)trﬁf s, 'TF{ ' deRAL RGO & acg? Meéu%lp p?ooc?:ss continues to

manager ows se ectiron o

‘stepdddet ihkeocliny fad eoveuriod ESecoth@oWﬁm@ NGRhFBIE seconds If the

cool ing gradient, such-as cooling fa

hi gh
aelgRigaEORHL P S50 Vb ords SPBiBSs Poten Heton hackoohiog fa to un

foxCaofPi rd@@&‘ﬁhg (%dé?n ngle SRh G5 g@@égnﬁg Ofy \Dagmugn émen?swﬁle projector

| ong- 11 provi des a reduced ¢ooh
Opglat—mlg tme and associageddaw bpergtitgatima &@p@rﬁﬂemdlr@ton&he rate at which
reduced, speed r a |l onger cool down tinme that places
ther%ralfﬁté’élh’?%%?lﬁja‘?o fress on lanp 20 for |onger |anp
life. Based on a user selection, cooling manager 32

I OOK&féﬂn@ﬁW@@F%ﬁ?ﬁ3 Of 1w Qkigk Anflae eff%a rﬁ%\é@ %’E‘B@l %v%{%enods

cool down table nd runs cool i ng
vagghlp defingddrsed W\I@ﬁ?ﬁsél’@d@fmﬁﬁbotﬁgmeraﬁwes e gpréaess bepins at step

b 38. Alternatively
SGRVI{I&E ngl%rr(#f%g € rO¥ é’%t“{of ke Eﬁ@{rﬁgco(ug 5 SReas RS H’Pé‘?fpﬁeéﬁlt“ffyw‘thm the
prdj&esrroiotpl 38, thiddprajedion $sovred SEARH R Gteb FIREIArHE Satiof | s made
the sp eed of cooling fan 28 to achieve a desire
of 8’36%%’6‘%4‘%9%Ou%fr@ﬁfiqrﬁgteﬁwqﬂ@e i @Qﬁ? 'élaQ a paedetanmmed cool down
m [
ten%e?ﬁggﬁl ijlg(gf ﬁ%?d@%pg E’E%Sntg oper at ncé’ © ‘“%iaé‘ “$ fpgriodically
retpme tesisp b@ tyi resherk the mmp@ﬁatmﬁae I(Dricla the PMPEROIrS s ety tﬂ%n the
tin at ste th an up-counter started to
3BT SPUTRuR TBERLTF ¢ PIOGER SR pucsd Sop &g amwbichehe
codlirpj fas bed profectdtanetn®ddfoff At step 46 a determ nation is
-6 made o? whet her the counter reading is |ess than or
equal to a first tinme period, such as 15 m nutes,
and Referriggaow 3 Figuegd, sdflavh diageaon depjcts arproesss for sélectim a

cobiShe 05 g, AR, b T e e o

whtthesd egvefichar ordodgthﬁf coohddwa e ivbatded. If f&%l‘?@ﬁfét&()l down
r.eadi reater than or equal to a second tine

O 3 SLF e o PRGBSO H?E 46 1eP P nBIncEe EpoHTEAED eh sduced specd
assbéigiRd MWth Scobfifg ghdtferd? R $ES e CRBLAJAURS P stress on the projector lamp,

such as with a temperature change over time within predetermined limitations. The

reduced cooling fan speed and slower cool down rate results in increased cool down time
for the projector and longer usable life for the lamp. If at step 66 the convenience cool
down mode is selected, the process continues to step 70 to run the cooling fan at a maximal
speed to achieve a rapid projector cool down for greater user convenience. The maximal
speed is at the maximum effective fan speed, which may or may not be the maximum

speed of the fan, in order to remove heat from the projector in a rapid manner. Once the



step 52 for the cooling fan to run for a second coo
down tinme, such as 90 seconds. If the determ nation
at step 50 is no, the process continues to step 54 for
the cooling fan to run for a third cooling down tine,
coa] dewnds c@pplstecai hath stens 68zanidoids thermrocssreortiues toestep 72 to detect

et EeterneBHRE Sl M5 24 T R PRRE R SRRt 10 the

proj ector heats and cools. Referring now to Figure 3,

a f Adthouditethe presdepinoérsion has be@sdestIbedCia@etadOWRhARA be Hhderstood
varlablg defi ned based upon neasured projector

that yapaus shangss. sphelitghenscand aljerstings ean by mpde Bgetpivithoat departing
. I uring the
o RE SO ARL R oPE o lefichigh ot DEFATRS B Sl BER g
projector is powered off and, at step 60 a
determ nation is made 15 of whether the
t her nocoupl e- neasured tenperature is less than a
predeterm ned cool down tenperature. If not, the
process continues to step 64 to run the cooling fan
and periodically returns to step 60 to recheck the
tenperature. Once the tenperature is |ess than the
predet erm ned cool down tenperature, the process
continues to step 62 at which the cooling fan and
projector are turned off. 20 Referring now to Figure
4, a flow diagram depicts a process for selecting a
conveni ence or a long-life cool down gradient. At step
66 a determ nation is nmade of whether a convenience
or long-life cool down node is selected. If a
l ong-life cool dowmn node is selected the process
continues to step 68 to run the cooling fan at a
reduced speed associated with a cooling gradient that
pl aces reduced thermal stress on the projector |anp,
25 such as with a tenperature change over tine within
predetermned |imtations. The reduced cooling fan
speed and sl ower cool down rate results in increased
cool down tinme for the projector and | onger usable
life for the lanp. If at step 66 the conveni ence coo
down node is selected, the process continues to step
70 to run the cooling fan at a nmaximal speed to
achieve a rapid projector cool down for greater user
conveni ence. The maxi mal 30 speed is at the maxi mum
effective fan speed, which nmay or may not be the
maxi mum speed of the fan, in order to renove heat
fromthe projector in a rapid nmanner. Once the -7



cool down is conplete at both steps 68 and 70, the

process continues to step 72 to detect the shut down

tenperature and to step 74 to shut down the cooling LLOYDWISE

fan. Al though the present invention has been descri bed

in detail, it should be understood that various
WHAERS AL ABMER IS:yt i ons and al terations can be made

hereto without departing 5 fromthe spirit and scope

of the i cl ai ns.
-8 1L LOY%H%%%%&@A&}?% F%@to?@&ﬁﬁxqﬁgg ormati on
haraciousiggsy st em prOj ect or conprising: a housing;

and GBEP BB A OTURRES APRSABLIEFPBADAAPETabls 10 Scept

i nfor mtlh%ﬂ%ﬂftbﬂ%ﬁﬁﬁﬁﬁ%é@hﬁﬂﬂﬁé & sferft téjgéfék‘zﬁ‘é’ aQlsplay of
5 an i mge associated with the information,

di sposedmumagmsswa@dwgthtthhenfbmqjxomavu ng an on st ate

e A A —

corrponenhésdlaplldyloﬁtm 1hﬁg@ﬁﬁ5ﬁﬂéff%ﬂ3& di splay of the
gle at. a distal point; 10 a cooling fan disposed in
thé‘ FsAliengd Bih tbi)masuéoqeé%s SRMPRICBBANH AgNR TG pressat the

t hat ing; and a cooling
rmnager(?*‘gli)‘fa?sﬁzft';lﬂgégI %g?aﬁ‘atdﬁkzal Hrr% and the fan, the

coal qongngTﬁmagmosecbpﬁha howsingardupeeabixol frog dé adsblfrtgraitiﬂow that
vari ably defi gt (EE“ od aftfer the |anp changes

from thé® ‘Bﬂvggtr]?? rery theRousine; afdit ¢ wherein 15 the

COGl doBHnFRRARGRS 1ﬁt§rf£déﬂt\ﬂﬁ{th9 pﬁﬁﬁ&iﬁh& Pars> B

lift anager
conveni ence cool down node having a m Ainal varia §
def i ned operablety muanoolmg fae farcotariablyf defined time perind afitr the

reasur edeB CpiTEes et HBeBABIC hf O S HITE cool
dowie ¢oatiag Byankpeiis AgtHeh Bpd Ik kd&16cR A cBhiveRidn8E H6@ @own mode
cooling having a minimal variably defined time by running the cooling fan at a
maximal cooling gradient to a predetermined temperature measured by the
thermocouple; or
a long-life cool down mode by running the cooling fan at a reduced cooling

gradient.

2. The information handling system projector of Claim 1 wherein the cooling
manager comprises one or more thermocouples disposed in the housing and operable to
measure a temperature within the housing, the variably defined time period comprising the
time period until the temperature measured by the thermocouple is a predetermined

temperature.

3. The information handling system projector of Claim 2 wherein the cooling
manager is further operable to detect the temperature measured by the thermocouple on
application of power to the projector and to measure the temperature and to run the cooling

fan for the variably defined time if the temperature exceeds a predetermined temperature.
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20 gradient. 2. The information handling system
projector of Claiml wherein the cooling mnanager
conprises one or nore thernocoupl es disposed in the
housi ng and operable to neasure a tenperature wthi
the housing, the variably defined tinme period
conprising the tinme period until the tenperature
nmeasured by the thernocouple is a predetern ned 25
tenperature. 3. The information handling system

P Po ! Onedheiindlidh RandEE Sldlerh BioifS oy MR BREHimET 10 3

whelrdif th@oNB g Bitphgerdurtheétephipeisds: on of power to the
projector and to neasure the tenperature and to run
t het B8N ansERblY torirack the e (herlamp) iy opraptingda the erestate ang do track
t enper at 1 glgm ned tenperature. -9
LLOYD th{iﬁm?%ﬁﬁ'ﬁ % %Eﬁn%%%ﬁ handl i ng system
pr ¢ @ot da)wmtabdmlyavmmgeplufal Cinap operdnrtgauﬁes;\bmhdamptolperating time
cool i ng manager ﬂurnge conprises: a ti .0 { QIe.tq
track t HEPFEPFEDE g ﬁ‘E?n?%lsdBéP R sRL: PR ‘h"én Rlugg! yggably

and to tdeginkd uﬁles h@ch | ldﬁ?p &ﬂ'k?atﬁl%(ﬂdlé‘&sf)ﬁﬁ‘teﬂ With a PHMAbR; defined
cool down table having plural [anp operating tines,

each | arfpn@perating time representlng time the Ianp

It IS rrvl\éléerem tl?nccisotlﬁ% man% %t | ﬁe\él nl U e;\gsagfglg?gfac{eﬁ eé X{rﬁqgfrﬁnnt%g

vari abl yeodihg ﬂﬁdaftei‘ tHEHamﬂ;QhéM‘g%ﬁ & the Lfst410 B iréfereMBORUBE timer
determ nes the_ variably defined tine to run the

cool i ng tpdstegningthe Hme[thgdampruasppsrating dm themrstaje apdbyy
refer encr‘ea{e}&cg I?(‘Ja'thte' <361 do&r?tagﬁetfgf e%ngltlg %fiﬁr&i tﬁrﬂ? aésﬁggted
was operating in the on ate an erence
cool dovwitl dfellemp @peﬂahag umeldatmlrmmédfoynbedumerre
associated wth the lanp operating tine determ ned by
the tinmer. 15 5. The information handling system
pr dj.ect dfhedhfdrmation Handhiag eisterh Ipeojector of Clainm 4tveizdrein the cool
f h I

dovg)etfaur ‘t)lﬁgéngq?ﬁngé{p%g@r;s{ q?r%lts%gd Ss%%so r}%arslgl;li dg 1nevdatgrlngsb tﬁ/e ﬁrst set

associated with a convenience cool down mode having a minimal variably defined time

I.H.OYD WISE

associated with a maximal cooling gradient, the second set associated with a long-life cool
down mode having a greater variably defined time associated with a reduced cooling

gradient.

6. The information handling system of Claim 4 or 5 wherein the timer is
further operable to periodically refresh to track lamp and fan operating times in the event

of power failure.

7. A method for cool down of an information handling system projector, the
method comprising:
detecting a change in state of a lamp of the projector from an on state to an off

state;
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associ ated with a conveni ence cool down node having a

m nimal variably defined tine associated with a LLOYD WISE
maxi mal cool ing gradient, the second set associ ated

with a long-life cool down node having a greater

varummirgya cleflingean of the pasjedtorn fat e darialily defineddimeafter detection of

cooling 2 radient. 6. The information handling
system H"feq@%Biq(#%atSra”@ wherein the tiner is further

OPSKARhEISWn Hférdoeﬁh% 8l at ekSittRADIUR $ARBI deRPd 8RL; (VRBrein
operating tinmes in the event of power failure. 7. A

met hod fumingatodlipgrfamfurther comprisest i on handl i ng system
proj,ector, the 25 method conprising: detecting a

ch acglqgn state of a lanp of the projector froman on
state t¢ an afchbnvenietice coolddwnladd?; WhSunning tht BGolehg fan to have

‘cooling fan of, the projector for a variabl Y defi ned
y

time afterd Bavigw peplingrgradient fargmirimakyasiably dgfined time; or
shut tingydo 0 ' gﬁ”ﬁ t o n QR AL | -

vari abl 8) de:‘lvigrllé%e?l&%gl;()l er feﬂlaﬁél’ arngnnl ﬁgé g%cr:bgg[l?%ga%ft%lave 2
further cangudedesolitg gredlient fong greptea vaably defemcaimaol

down node; and running the cooling fan to have a

maxi mal cooling gradient for a mniml variably

degi ned The ARthd¥ of Clhin®7 f@ter ohpriiag! down node; and
running the cooling fan to have a Tteduced cooling
gr defeetntg & smparagure associatesl widlothg pdeitctogandi me. 10 8.

The nmethod of C.aim.7.furthe Qnpr.i sing:. ., detecting a

¢ epERBIPHE RS e Enes e by tiinjpie it the dyected feperarure
det er m fIRGeldea pedderBhihed edrhpeestute dFRr BYte SIS th ) off
that the detected tenperature falls below a

pr edet efitfned tenperature after detection of the |anp
of f

9. The method of claim 7 or 8 further comprising:

determining the lamp operating time at detection of the lamp off state;

determining the variably defined time by looking up the lamp operating time from a
table of plural lamp operating times, each of the plural lamp operating times
having an associated variably defined time, and by selecting the variably

defined time associated with the determined lamp operating time.

10. The method of Claim 9 further comprising:

selecting a convenience cool down mode;

determining the variably defined time from a convenience cool down mode table;
and

running the cooling fan to have a maximal cooling gradient for the variably defined

time.

-11-



10

15

20

25

15 state. 9. The nethod of claim?7 or 8 further
conprising: determning the | anp operating tine at
detection of the lanp off state; deternmining the LLOYD WiSE
variably defined tinme by |ooking up the | anp operating

time froma table of plural |anp operating tines,

each of the plural |anp operating tinmes 20 having an

associ ated variably defined tinme, and by selecting the
variably defined tinme associated with the determ ned

| anp operatin | JYBy..: of Caim9
further %@S%CEL?%# #glalsné%(e%(r:tlﬁ%ﬁa@%gﬁggﬁﬁgnce cool down
Mo délectilgt elofpNifa godl llewnanodeh| y defined time froma
conveni ence cool, down _node t and runnin

: . ble;, 25 h
codriergIinehihe yaraRly dsfinpddime oeﬁaokorl&-glfamidew e tphig: and
Va%+%§hg %fglr)fi‘xT%faPE[? ;HEve a tedutdd QRNiNY Shadieht for ThevdrRbROGkfined

of er conprising: “selecting a
| ong- | i ftimecool down node; determining the variably
defined tinme froma long-life cool down node table;
and 5 running the cooling fan to have a reduced

codRi ng Agsystine fisr thamagingeoshdivabbfja prejectredthe projectorligaving a

system for nagi ng cool do of..a projector, the..
lamp g} BER0 I PRI o agecad e conlivis R e §yste shpdsioe:
an 5 JBARg ARHager ©PHabRo a@et if 1R 18P iLsR;CONPri sing: a
cool i ng manager operable to detect if the lanp is on,
10 agimémassociatebwithteaconling manager aod operablg iadeternaing a lamp

operable to determn . . i L th
time perqpsat'flﬁgllmetn%é%eg%gﬂgs%logﬁgggﬁ%iag%c%I(S)g?%{gd.\jvlrw tagl e
as oI SKn Wibldaskb@ate@ Qlith'tbe cFuiag dianapet dhd\haviggPlurablamp

| anp operating tinmes, each |anp operating tine
associ ataparafing fiimescessh lagppaperating time associated with a cool down

time;

wherein the cooling manager is further operable to detect transition of the lamp
from on to off, to obtain the lamp operating time from the timer, to look up
the cool down time associated with the lamp operating time from the cool

down table and to run the cooling fan for the cool down time.

13.  The system of Claim 12 wherein the cool down table further comprises a
convenience mode cool down time and a long-life cool down time associated with each
lamp operating time, the cooling manager further operable to run the cooling fan for a

selected of the convenience mode cool down time or the long-life cool down time.

14. The system of Claim 13 wherein the convenience mode cool down time is
associated with running the fan at an increased cooling gradient and the long-life cool

down time is associated with running the fan at a decreased cooling gradient.
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time;, 15 wherein the cooling manager is further
operable to detect transition of the lanp fromon toLLOYDWISE
off, to obtain the lanp operating tine fromthe timer
to look up the cool down tine associated with the
| anp operating time fromthe cool down table and to
run the cooling fan for the cool down tine. 13. The
systemof Caim 12 wherein the cool down table further
cortpri sdksystem forannagingessebdesriel & prolectswie Projectankpvang a
| ang- | i o} ' I Af i 30 S
B S K T s S
t 0 ohtor ivee theahodumpleadisposedeprosalaecthe tangs, thdrthermocouples
conveni ence de cool down tijine or.thg l.ong-1ife coo
down ti rfPCTaple IOPRRASWe & IEMPEFAIES A35AT13'S \Xﬂglrtgf" RrY$ron
Cco %V&Bliﬁé‘ GRnIRY EntedNedAAMthE 'le{fgp,'tﬁe cGOIRE FhrhRPthwittidimocouples,
running the fan at an increased cooling gradient and
the ¢cdvding amapapérfapetabdd toaistagbtwming pbthedamp &ioat en txpffiapdto run the

.unpi ng the fan.at.a reased cool in [ . 212
coo e ek 8 20 oA PP AR R 8
tem?é@iuﬁ&%ﬁémirl A€ ch6ltgtahfigeNi3\furiigerdpbable tb ey thewookngfan at an

oillumnate an image and a cooling fan, the system
increanep cpalinggradignief 8 conyanienes B1ode épighicted aad apa degicased cooling

L QX% mt t her nocoupl es operable to
gaﬁ%@étgg”§4pg%ﬁ%@gFﬂﬁéﬂﬁ%sociated with the projector; 5

a cooling manager interfaced with the [anp, the

cooling fan and the thernocouples, the cooling

manager operable to detect turning of the |anp from on

to off and to run the cooling fan after the lanp is

of f until the thernocoupl es detect a predeterm ned

tenperature wherein the cooling manager is further

operable to run the cooling fan at an increased

cooling gradient if a convenience node is selected and

at a decreased cooling 10 gradient if a long-life node

Is selected. -13
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