10

15

20

25

211111211111112121 159159 SYSTEM AND METHOD FOR

| NTELLI GENT | NFORMATI ON HANDLI NG SYST ECTOR
COOL DOMN 5 BACKGROUND OF THE | \WMWGOOOQZ *
1111111111111 mField of the Inv esent
invention relates in general to the fu®is® of

i nformati on handling system projectors, and nore
SYSTEMIAND METHOD FOR INTELLTGENT INFORMAGTON $IANDLING
i nformati on hsyYS$TEM PROJECTORICOORDOWN 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

informati on. One option available to usersy;
[ ' =V ala | IO TaIEVAS .Aninformatiolm
Eretrey—2 'i-'v' I L conpi | es, storﬂlﬂl, Hﬂ&“jﬂmwm
comuni cates i nformati on or data for business, 15
FiehEbSthiedhvertiorot her purposes thereby allow ng users to
t ake advantage of the value of the information.

Because technol Q nd I nfornption ngl i needs and

" equ i BIFSFTSTNERRQH £ o aT oo AR dp Sfhgftion Kandfiie system
progéwdrg,%wn%}é paﬂtf@fxfﬁfl?% h fkthiaadh hidehod Yot BRI SERY irdbifation

ary regarding what information is handl ed, how the
handtifig sysiern projegtohenotidedn. how nmuch information is

processed, stored, or communi cated, and how qui ckly
Deand tle(i)tciggm aze 20 informati on may be processed,

, ted. The variations in information
handl i ng systens allow for information handling

sysiAghe valudghdass ef aifodiativartbhiiniies @ fnofeage, indieidudls and
user or specific use such as financjal transaction
busipessessseingdditional pays toggesesatndbiiere INoRNatiQN. | Qre opjion available to
. . . | i Lian,
s B Epnt QLRI sCRAR RO ARSon NI 40 ey
prdvessdsysompiles swodst avalVer coompameni¢ssinfdsatiommgr dega 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.

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

-1-



10

15

20

25

30

25 configured to process, store, and conmuni cate

i nformati on and may i nclude one or nore conputer

systens, data storage systens, and networki ng systens.

Informati on handling systens often interact with a
imdpe§eth adfCID pahdlidiualisaté the iR@pawith@diright mipDand pliesdlt the image

or otherw se process information. For instance,
througherleps fogwsed [agaigst; q@stg&sgfe@ﬁs P@qjgc‘éﬁrsdipcyfﬂ tgej'/ presentation of

0 C r

1nf$r§taﬂ%g?0? sh ﬁorﬂ g%h%gdg@g%&& "to a J{Lg) éfﬁéﬁlv%lg@lg a%& ethus, have
becdmera [@iplilar vy to prederprinfornitidntia blunmgss mdelings) gﬁypicdlbfns presenter

f ocused agai nst a djstal screen. Projectors aid
Prepires B 00 OB PORAPIS R GHT 5K TSRO PHIRE PLCAORS such as
po'm@togwr §¥rghﬁﬁc§§bﬁr Gh@ERied the Mboth st }ﬁméf'ﬁ’% systépand

have eco a popular way to present informati'on in
profeesirte e mestingn de thelmppiting] the ,pr@septeeecumteets the lpfosmatlets handling

i nformati on _on a .portabl e infornmati dl| .
syoten e pisoreeon QB BRes Guobos Gk R jnrkelibh pandiing
systdlwidthd ﬁ%}écﬂﬁ fon§tRE R h R s BRI hding Y& s MR the presentatlon

projector to the nmeeting. At the neeting, the

thepraisent md informetion hartdbing 9y emrard metaélﬁdtomgpd @y@t angh then taken

or ,and ill um nat.e ) mthe
by maisaler Shoh Rneaie 1L ARYER T TR s P bpesy s
envifonfient pkRBite8 ofeh nﬁdke ré{ﬁ@tedﬁﬂes‘eﬁtaﬁ@& inAdtis lbbeﬂlons during the
presentation, 10 the gtjpector and informatjon

couseeefia day seyhatarivpicel RjeiselPamay be paretsd WpaRd shwdlopmagpeatedly
dmﬁ%ggml& 5 :?d esenter when the nmeeting is conplete.

ay B paced busi ness environnent,
presenters often make repeated presentations in
var Das shﬂﬁoulagt associatddi mithghe¢ hee ofpoojestersab disptigyinfoomatiert is that

e ER oS e PR 91515 A 048t uring

1lhﬁ11‘11f1£ti(ﬁlu Ithrde %@%sﬁt@ﬂ'oﬁ\értdibefaﬁgn b$ %e%ﬁec%ﬁic%h@bﬁeﬂt@ within the
splay information’is that the |anps used t

prq1¢dtcums nmlleaStth@lampf DrORELqre nrqim@atbeemsiamh %ﬂoha&ﬁamﬂbat

a nat | | n t
eaflpgl Bl i i melesto! FURLD Bpcsh 106 en st i s o
ilhinkiate®, rﬂa¢ e&‘dlﬁlfg fanss typichllpurd BFf afftenP defirfedjtingd prrrB)dan erder to
typically equi pped.with cooling. fans that ansport
re@e@memommwesf Bicidentst tafhe PRefabipRpiibe sp0li o enerally,

pro ygl Capﬁyéﬁﬁgaf e?&'h?d?{% ﬂetrta | neg@%detﬁlﬁ@d 8‘?&1 %rftl?é"s

turn o ter a |rrepr|o In
ilhonidationt ffomnthkellaoy is kedadsoghat mhmlﬂummmdlmogedemmhpamnts heceiving

eration. of th I CGe | ect .
oS R RS IS SRS LA Coner o Bl S oo
coRlfilg B urpligRing 1 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 the 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
SUEI_NQ'!AMOIF’IJHfEDIP@VENﬂ‘I@Ni ned period is conplete. For

I nstance, wusers are often in a rush after conpleting

a presentation and do not want to wait for the

PR B it Bt R s HRH A R0 s coo

doxgéﬁfn% ar@p]aﬂ{pgfhﬁ{d(;v%.have a post-presentation
I scussion in quiet without the cooling fan noise in

t he background. Unplugging the projector to shut down )
c oolni aegoridance3itly hemaesenininbettionea system aphmgihgd greoprevided which

£ . | ed ' I [
subf AR dorl Y B Roliee’ 4Bl BN s SENERE B il tbnods and
sysfemis fof frojector MW &fer Tarp SIVEDIhON Frofcer ebéliry fag eshs for
has ar]sen for a system and nethod which reduces .
vargpbly] dafingd ce@lslowngsiads aligs the prejector Aamp Huits dewp, the yariably

oo ERRAAUS WD A B SRSRBLED Llingy HLESA ot

fandipsativAnt ages and probl ens associ ated with previous
nmet hods and systens for projector cool down after |anp

hug, down. i i Aari
det MesgRigicaviPrpisFios e inergmag a5y Bty § PraifFiorfamp and
a plzt{fﬁ:itt&r 8K fAnhRid Rl BRhY lanfheisiiA 8 of BPbFARIE) WRE fhp transitions

eving desired projector cooling wthout excessive
fromabé bmep the afif werthe conling roanwgercetqymindsiaceriably dgfined cool down

e e G5 RS R R BRSO
var@ibly deffied @Boldovi timé kduees 2Ab@Itd edding et lanfand the @rojector
the on to the off state, the cooling ma

. . . . nager
imagetnspqesying cempenentsoviileyunning thecenwling dannlittle ifat all aftey thes

] thil i abl I PR
addelftc COOMALHY AR f onk VAR e CELERT G R coblWim time is
determsinedbasad aporathe lampth oftimé drat tHedamp vas am thetdmestate, with greater
projector, 15 ipage processing.conponents whil
langn AREFAHEHRCSC mgrggeae%rrwpf dawiEties ol apofhes pnbpdigngat,
: [
e e B et R e rpd Wfperature (0
theugoohing menagengvhiclyfunsitheecoohing farhuntil thepmegsyrediemperatyre is a
r.eat ratin .Nes

preg @i omhertiiin Toe ol RREHE 0Fs bieiiieolfipy Honning 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.

The present invention provides a number of important technical advantages. One
example of an important technical advantage is that projector cool down time after lamp
shut down is reduced to a period of time appropriate for the heat built up in the projector.
Shorter projector run times that build up less heat have a shorter cool down times, thus

reducing the inconvenience to users who would otherwise have to wait longer periods of
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t her nocoupl es neasure the projector tenperature and
provi de the neasured tenperature to 20 the cooling
manager, which runs the cooling fan until the measured
tenperature is a predeternm ned tenperature. The
time ¥6Y the GodIHFae fo €6 hftertlnap Bhet ddHNO ITHetiniefon fargopefaionaifier
in_ a convenience node at a maxi mal cooling gradient
lamprshut doysn is variablydsfiaed by mepsurgd-iemperatyrgavithinthg preigsier or by
| . . . .
exifgisif Rl ared Ry BiME B hiectr BRRRI] it adklite cooling i
assfnﬁﬂ affter b.lrdpmhgtdloiwfn&o medervatiamp asdiprogdtor @omiponeny usefulklifespan.
that cools t 25 proj ector re gradually to aidin .
TheBRTHEBIRFS (P OAdP B Giade eases adeauate Feoledn atipineal e fopauick
[ u
P S O e Y S Roe A goeSuess put on
thetlrap by rapie tteomalgradients wnd tadmeesgirojectot apgratingeost wishubess frequent
educed to a period of, time appropriate for the heat
replAGement pf expens Spﬁ?JSftQEP‘ﬁ}L’? Shorter projector run
times that build up | ess heat have a shorter cool down
BRIEFDESCRYIPTEON O THD DRAWINGNveni ence to users who
WOuT d Otherw se have to walt longer periods of -3 tine
for the cooling fan to stop after |anp shut down. The
time for fan operation after shut, down is

| a ) .
var iTh pg;es%ﬁmweaorbylaw@s§e¢%rdlnfi@wg§fia%wgs RHTRSEPYS Qhigets, features

an®iRafibb mRde %}%}ﬁret?ﬁ(&etﬁ&&%k 1&&9&3{;&&{@%&&@?&5@ 8 PasiRshnying

on profector I'me so that adequate cooling Is
drazdsgs: citheafst ef the aampe s¢feted canmunlger thresghone tHeagperahfiigures designates

projector conponent useful |ifespan. 5 The conveni ence
al‘§88+ sigylRpe L ensures adequate cooling in mnimal

time for quick projector shut down. Alternatively,

t he FlaRgt lkfitts GRPhfoflRMbNTRESIAE)Ras plofRtdrhasing variblpdefined

the l"anp by rapid thermal gradients and reduces
coglrdopaqretiodopiter dampghutdownii t h | ess frequent

repl acenent of expensive projector bulbs. BRI EF

DES T. : ' t
LA RLEE i, BOINE gRTH, L0 A s

badedaipun &snp opedatagtanésages nade apparent to those ,
skilled in the art by referencing the acconpanyi ng

dr awi ngs, ,The u of. the sanme reference.nunber .

¢ hr GUASHER £oRIRSS A IR iaerar g ocers il v Reifdsyagipbly defined
basedWipbA meabiR8E Projeckirdéthperdtuee@hgt s an information

handl i ng system projector having variably defined 15

cool down periods after lapmp shut down; . .
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
instrumentality or aggregate of instrumentalities operable to compute, classify, process,
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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Figure 2 depicts a flow diagram of a process for coo
down periods variably defined based upon |anp
operating tines; Figure 3 depicts a flow diagram of a
process for cool down periods variably defined based

sciaHRiPie, ContD 0P AtHeE Pinpotadl FoeBRampsle,ndiformdticihdndyitg eyslem may be
depicts a f1ow di agram of  a process for selecting

a PeISeRAb APBABIET, GMelvork Siprage dexic ofy) any Hper ghitahledgvice and may vary
in s@:eTAﬁagaqu st ﬁlg%f Tfuqt\klyr?aqhg%%f Ipﬂ@é ! fﬁéjln?&ﬁlatlgﬁ%dhng system

er i St et on syst em proj ectors
may éetlhgdz rhfidont heoessmemory mma,mnbmmcﬁé pmceslsmmesxhﬁed cuch as a

for a se|ected cool node. . 25 For urpo
centr] grogesseduit(EP U qr gﬁ%ﬁfﬁa@ﬁ sofwRETANRGIo8 s mm/or other

typleéqgf’ S oBRN thBRbE %‘(ﬂﬁfgﬁaﬁ YortporRaf ST ﬁf(ﬁ’&atlo?/ handling system

nstrunentalltle oper e to conpute, classif
map fimdwdesone or neoTs rhsk druves; ©nhe er moet natwork, portsifo ¢rammeynicating with
nmani, f est

, St t t, d
extipl e o9 i af aah e fEnd 5y G| RSlses (R kpgRa.
mobud 8hd } h 9%6 Qs tpl%\ry e anfofthatiiishan@ifg sysfens ﬁia9 Atsofih@lude one or

cont r ol hér purposes. For exanpl e,

mowmbwsraperdrie raitaisimpcaymuainatinny beaveen tlpﬁe\ras@nahardware
er, a network storage device, or any other
cor%ﬁ%g te device and may vary in size, shape,
performance, functionality, and price. The information

h an Rk:fdﬁ@ngﬁt{@\i’ CTFighiy1, Iaﬁ‘ﬁhdﬂ)ﬁaﬂﬂﬁd@dﬁh@@.ﬁﬁﬁ@lmmﬁomaﬂon

ne or nore, processin SOUTCES such as a
haftdélﬁg rsasrterprpwé%tgﬁ b?@/lrtaw%ﬂabbp!&ns awaRerigds %ﬁ_ﬂftl%%ap ghut

n K
St G g8 TR B
im@s d¥4j fog display dna prejgctond?. uﬁnagn:rmocmssmg) cemplorsintsdi( aceept the
ne or re networ tts for atijng. wth
infaiRaaoR Arore By Eaon dafine sy i GO AR Pimtbeb ot pLCD 18. A
lan(ﬂ é(p)suéi?é@ %@ge%qféﬁt @ﬁurﬁlﬂﬁﬁ% @Ay ¢3 aRgnedBHBElen® P tPproject the
deo di spl ay. i nformation handl1ng system may

lm@gesld distel tocmsow«rter b2 R@Nmo eelmste and pibmnate image HMaeungsifrom a

conmunj cat.i ons
poyigt bR s RS BRH R et Bl Fuld 268 dh asan g pocket
Dubing® olserdtiag) beproftefir 12Sa edbling ffad PRhing o proatidl dobling ¥isfl@mthrough
prOJector havi ng vari aply defined coqgl down period

thecholsing ;38 At SARIAITS dRA/RFOICALT CATBPIERLS. ONHPAIBATY Hopres of hsat within
}maéhggmgqghﬁgojnfornatlon such as graphi cal

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 temperature 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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15 images 14, for display by a projector 12. |nmage
processi ng conponents 16 accept the information from
i nformati on handling system 10 to formul ate the i nage
at an LCD 18. A lanmp 20, such as a hal ogen I|ight,

embddimeht) 3bsiglhddagé 3 hagRaiar 36 under®oldowdtaplenj 82 CTinteh 86
i mage 14 distal to EYOJ ector /12. Power to generate and

tragks [laipp G eed conlipe fam 28 eprsating e aUPBBWé‘PS”é‘PIb?ﬁ lgmp 20 fropm an on
saff 38 A B8, R ERRL 3 PAUBIm ROV St op it B B i 36
ancfh laoks2b 4 tetl donpringeiodten coalirignfgn aB iffonpavcodidougitable B8. Coolmg
ousi gSOt at _.c talnst proj.ector co ent s,
mamgeﬁa w@cfepg Weet thwcs)gh 49%@'99 P?FQC@E?HP‘@H} %teﬁ lamp
opetathP ?ncm?i ﬁ‘gﬁ’ﬁts dawh Bb&; §8 WChBlin@fBnagr 32 ?uns on firmware
coo |ng t o manage peration of coollng fan 28
in prbjeeiror P andibawtimér 36@1qmoﬂﬁ:al=ly) read and proojdetirned valges for use in the
gflves ooI|n fromfan.28 for alvari |y defined
evebof BN Iy Pt o Risc OBl Bam A 8t 28 anager
32 interfaces with one or nore thernocouples 34 that
det ehavaabl@efiRaRiieAk de@ritined BS @mmﬁﬁwprajécto%&nm fan 28 cool
cool i ng manager 32 detects a transition_ of
down ginning time sihile aeeting prejestdr operpting gedsl The arnawa@é coglzown
tlmgD n(fr'éaos{eg a# lgx%p gﬁ?%l?'ﬁﬁ[eﬁngr%aﬁg gfrug udr%ger%jlﬁlag[séqf% é@%mmentatlon of

pro%cﬁﬂ&ipﬁfaﬁh@ ﬂd’xeb ey@bared with aleq@td: eoot ldotwhaimes|fbothe operbiting times.
packagi n

of projec e measur
A typisplaraietios taes ?ﬁr]@}lé 8% t%#oty mznut%é hq%btogﬂnfrtsﬂ&g‘e?ra@?na? temperature,
I r

o SRR R OR10 B BRI A SOl s
operatimtb eagreyataps amd, ittors, nded poapdrtignallydes@ 8ooll dovartimes. However,

al ternative enbodi men coolln
lang G115 SO R GOP ARy PEreor PR Uy PRLE lamp.
Ra}glﬁrﬂ? high &'&ﬁng SRMienes tEﬁ’cPto%%d&Hé%xﬁb if@as inf¥enal WG4 fparts contract.

ransition of |a 20 froman on" state to an o

Thas, apelingonatdgay3 raliwsselegtion ef ennyemiercerdrdongalifs cool down modes.

T R B e A 30, ARy 5P St

at nﬁ»@ﬁhidﬁg speedEfonge rquﬁﬁes’t 651 doeal fimg ahdimorBrapiar coolifg famdhut down.
down tine associated with the detectedlarrp op a&
The {qng-ifs anadsarodienaredessa conting sigdicat suab ascgpling, gm 8 oprating

at é‘l%ﬁﬂ&%f 3 %P'hsloﬂg?r c'of)r timb ha? Rﬂc Sﬁceggh@}f}ﬁl B#sss on lamp

pérlodlc ead and st es for
20 tﬁ&dongerﬂztmp lifev eBHseabbn a upgy\selectiars sools@harm:ger 32 looks up
di sconnection from external, power

e,yariabl .
coRKeP RERO IoHG b L AN s FeB Pl Capodatls of 864 s ooling fan 28
at theQt1bA8d beR cAfvehiRAte 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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10 down running tinme while nmeeting projector operating
goals. The anount of cool down tinme increases as |anp
operating tinme increases and is determ nabl e by
experinmentation of projector operating tines conpared
mad¥ éfhwitedies uitd Couaieed |reail¢n/gns ldssetanfopeqtidi¢o afiest aimeygriod®@eh as 15

A typical projectar tak sJong as |fty nutes to
mirges; Ao 1y e At FIFP GHdhetqod 2l artléﬁﬁ%ﬁ%ﬁlfét caol g O e, such as 30

secORR! #f thBelehMiatide af s@?°p'546 30, ﬂchbgﬁ(yceEQ é’Hx‘&lﬁﬁesQS BRpI0! f¥r a

result I'n proportiona Pess oper at I onal
detctrmnmeroataf md&then the dohnter relaémg ipgmepter thaoakqual kes secondtime
' jfe i fecte

pericgefichgs g HPBRE. TTohe Jeiiapon gL FRRQD it At dtess carpiaues o

steﬂ mr thdellitlg Pn i 8k (ALYl WoRdb®Atitnel QARY s O0SBEHHAS, If the
life as internal netal parts contract. Thus,

detcmnnatwg atahque is B3 thy proegss semtowies tmsteif 5S¢ fm\ﬂmmhng fagrto run

0 down ¢onveni ence
for 50 eliRg SR R8O ety T LRGN SBRBATRRR, thegpotector
opefati@RBh@And hsdfiatad famRperitiny $1ﬂ&:&ﬁay L&ty depending &kﬁ?ﬁ trate at which
cool down tine and nore rapid cooling fan shut down.

the prjeqtempatsiand cpplde provi des a reduced cool i ng
gr adi ent, such as cooling fan 28 operating at a

red .
o R Fifine, s MRFYiaRRl aggRiC blolfee (0AocPUGA Beriods
variaibf}edefiﬁaé bdsed lipan uResuredpdidctarnemperature gr regpragss b@ns at step
ks, up conveni ence orfthon g-li fe cool gﬁe tinmes
r

56 WBIA (RIFCEIRIY B BEWAHO s DFTECHUPIF GORRHN Bhe 1BPERtL Shin the

profe%{&cm gterS SathE %de@&bxeiﬁ %w@fedlo@mﬂ mfse &sm@ getfeﬂl'imﬁtlikﬁl is made
rovid y ¢cool down tab ternati vel

of wbejhftrrtge ﬁanagmup@zncasamldsemn@atumémﬂhm md&ﬁcmdedngool down

h d
e TR 010 G B bR EOBGTAE) iy
ret@fi®to HP60 foakeheckRetieatmba@nn@\Ohee the Gmperatureds ﬂés@ﬂ&an the
di agram depi cts a process for cool down periods

pred@pmnc@/cmﬂpwademn@@t@rqﬂ gherprpeash copias forfien 6%@§vhlqih@e
cod?{ngcfgg @t%r etﬁﬁ‘%eggfo when the projector turns on

cont with an up-counter started to
count prOJ ector operating tinme until, at step 44 the
pr oRefetmng neswv touk ugeﬂb %hﬂlowdlagnaapde@&taa pmcessrfbnwlécdng as

I th
coryGuiAnch 5 AoRETigs Sl v Eratirt. af 8P 5B defermfiafioh & HMad of
whaﬂﬁér a eénvménceaar 168ERfARDol ewE ARk Roseladted! If & WhgllFe cdol down

first cool down tine, such as 30 seconds. If the

mode isselected theoproggss §o@tpws 1 sfem68 ta ma thy enndisg farvaita radiecsd speed
osspQaf Koo Pos BT R BALL Ao SAGhdERushE Sy R RE or tam.
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



5 period, such as 30 mnutes. If the determ nation at
step 50 is yes, the process continues to step 52 for
the cooling fan to run for a second cool down tine,
such as 90 seconds. If the determ nation at step 50
cool down is ¢ontplete acbsth sepn b8 and 30,ithe ploeess iéntflmres tdhetep 72 to detect
fan to run  for a third cooling tinme,
the §hwrdoggl teperaREn e toisien o gt dagie ﬁ%ﬁﬁ‘f ng fappe

projector operating time and associated fan operating

Ui NRItAREIMAE PredGR SLhish RAL BB dERtiBedin JUiL Ik shdBldHe&inderstood

projector heats and cools. Referring now t o Figure 3,
thatwdriouschiinggs, snbstidysions gncbalmrmsxam be made hemmltlpmﬁ deppsting

troidft SRtV arfiSobRe S BF AR EutOR RBRL DY theipPlafet Haims

t her nocoupl e or network of thernncouples nmeasuring the
tenperature within the projector. At step 58, the
projector is powered off and, at step 60 a
determnation is made 15 of whether the

t her nocoupl e- neasured tenperature is less than a
predet erm 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 |less 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 di agram depicts a process for selecting a
conveni ence or a long-life cool down gradient. At step
66 a determnation is made of whether a conveni ence
or long-life cool down node is selected. If a
long-life cool down 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
predetermined limtations. 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 num
effective fan speed, which nay or may not be the

maxi mum speed of the fan, in order to renove heat
fromthe projector in a rapid manner. Once the -7
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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
fan. Al though the present invention has been descri bed
in detail, it should be understood that various

wLASME_D iS:utions and alterations can be nmade

ereto without departing 5 fromthe spirit and scope
of the invention.as defined by the appended clai ns.
ek s R BRI b i ey P RO ARSI B by ot erm
pr ogﬁgﬁs%g;corrpri sing: a housing; iInmage processing

conponent’s di sposed in the housing and operable to
accumage predesyingcomporentsdispes¢dindherbeusing andregerablg to accept

oo o SR L ShoR b RIS R R o

t he | anpadivigeGssotidal withtie iafoematibg to illum nate
the display of the image and an off state; a |lens

al i gheep dispesed Hethe hauting thelagy hiyinepwguraie sperable te Hyminate

ed e _ e spere
poi nt - ae gty el eedhd RABHRE®, D T leing and

opes &k aligmedpwitly ihddmagoprioogssimigicbinponésiind lagipay @eesbisiahe
fromthe housing; .and a cgol L&)g manager interfaced

with t hedisBlay ohfg image atadistahRointyo) i ng manager

opey, ahdifngt Lhg oS gél VAR RSty
©F s Caifae o 1 Poledip 884)oue o8 opiolp 1 oy R ot AR tha
t o t he ofdmmesahent fibf the hdhsing;rindr mat i on handl i ng

system.proj ector, of O ai erein the cooli

rant e eghmegtiatsiesfpThddah ant diecip S cof Dipdumeer
in the hgpghtle iR tREESARETar for aNRAMY AeAnd PR hediol &fter the
wi thin the housing, the variably defihed tine period

conpr i si kenn ¢hanggsi fram ghererodate e the offstateenper at ur e
nmeasured by the thernocouple is a predeterm ned
tenperature. 20 3. The information handling system
pr ogect ofheinf@imsation handlingaiystemgojeotor phiglaimd malgseinitke cooling
further o%grab e nveni enﬁjee coal do

t

le to select C I
mafigget CHpINTS OB° AT MR PeryatHBlsT I HETH L opigng grd Sperable to
mehstidh Banpei@uR0sithiA thd busiak, the WRXAUIR Hefirdl tim@p&icidioairising the
to a
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 select a convenience cool down mode having a minimal
variably defined time by running the cooling fan at a maximal cooling gradient to a

predetermined temperature measured by the thermocouple.

4. The information handling system projector of Claim 2 wherein the cooling
manager is further operable to select a long-life cool down mode by running the cooling

fan at a reduced cooling gradient.
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predet erm ned tenperature nmeasured by the
t hernocouple. 4. The information handling system
projector of Claim2 wherein the cooling 25 manager
is further operable to select a long-life cool down
nmode by running the cooling fan at a reduced cooling
ot of et oF el p TP e b RSt b EIetiipin e cooling
mahapet RefurthdiepeRibl: thettet B6 terhf@atiftyfaedsaied' sy tHe aRbhecbudle on
t he thernocouple on application of power to the )
appbicafiacaiowgn ip the Praiesder anditp eneasyp dretemperagiig ardta yp the cooling
o . I < |
fr (36108 S5 0o A (18 £ APk REIARE ExlIBL REfhabefined ihriranure,
The information handling system projector of Claiml
whegein e. ¢ool i.n nager, furt.her c £l Ses. a .
Unir op SPERFEREOF patBRERE bR PECHI I Fhsafln ths gpoling
mahdpet AgthePcshpdiRsand to track the time the cooling fan
runs;, and a cool down table having plural |anp
opet Hieheparatie £ trackdhe timeghelsas operatingin thg gn state and to track
repr esengi i ls.in an on state, and
havi ng pfhﬁrqg?éﬂ\?g??(g&%ymﬁ}sf %édd times, each |anp
oped adol digwinitaide Asdng phird damp bperativgtimad legcldafiprg@drating time
time; wherein the, cogling manager deter 'ne,stgg_ )
vari abl yreRESFIHE imeihedgmp iSinapon sialg and Jayigg phirglgrariably
the | anpigiiRA%saes! Qch ﬁﬁn}zf)ﬁer%x?gt t?m@XTsB@ifa?eH%ﬁ?a b &idbl\defined
timer 15 to determne the tine the [anp was operati’ng
in the onmstate and by reference to the cool down

table for.the vari abl fined 1ine. associated wth

t ne™ e 1 Epeliie et et nen he RTAPTS St fgpe 1970 the

The i nf opdBnb ah Afedrdhd RehpSchah@INE ) TEtale b frefetetcBtdthe timer
wherein the cool down table further conprises first

and secoteddetesmineghe {igei the lappwes enegatingrin she ermwatejapd by

set 20 a | at ' [ CO0! . .
e o SBEALER A RaR SRYERLRSAE0) ARUP Fociacd
W th a nmaxthnid latpaiperaging tiagh detdrminiddebysthe dingdr.s et
associated with a long-life cool down node having a
greater variably defined tine associated with a

redaced Theinféignatigh hahdiing. system projector of Claim 6 wherein the cool
down table further comprises first and second sets of variably defined times, the first set
associated with a convenience cool down mode having a minimal variably defined time
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.

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

failure.

-10-
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8. The information handling systemof Caim®6 wherein
the tinmer is further 25 operable to periodically

refresh to track |l anp and fan operating tines in the
event of power failure. 9. A nethod for cool down of
an information handling system projector, the nethod

CRB ! M) b D95 b Ry Bl

methddBbMGriing00l i ng fan of the projector for a variably

defined tinme after detection of the |lanp off state,;
anddetentingiashangsvin stateoiplamprrf theyprojactantian an pw platsito ap off
vari abl ystgtgfi ned time. 10. The nethod of Claim?9

further conprising: detecting a tenperature

as samhiigactoolihg fanhuf the priofectonfor avetiably difined tinei afigr tétection of
vari ably dig.rinne time hy determ ning that the detected

t enper at tedamp gffistate;@ndyy a predet er ni ned t enper at ure

af t f@ﬁﬁ% il ¥8n | 2k t8ri e te hod

of %ual 10 \Aﬂgrcg{ﬂ}]ﬁrun%l nguglc%gﬂh%g lgﬂ}PSrthetr ¢
conprises: selecting a convenience cool down node;

and,d5 r j ld -have a maxi mal

coof(l}’ng gﬁgﬁ‘.@g‘ﬁ?%?gﬁﬁg‘ émﬁl%tlh%g%b&vﬁa}}{l@%l y defined tine.

20 3&ecking aibmpemivieadssoiated avith thé prdjenter, and unni ng a

cooling fan furth rises: ,selecti | ong-1.ife
coofleterRRipingyt varighly @fml d e byl dBImiAG ﬂ%&ﬂ*ﬁ@fﬁ%&\%ﬂ&mrmum
reduced goRlbkRY HpRE:ERinéPlenthetGrolbfier JQEHRAY the lamp off
defined tinme. 13." The nmethod of Caim9 further

conpri si stgte. determ ning the | anp operating tine at
detection of the lanp off state; deternmining the

variably defined tine by |ooking up the | anp operating
t i mel.f r ofth@amethod of Claim 10 wherein running a cooling fan further comprises:

selecting a convenience cool down mode; and
running the cooling fan to have a maximal cooling gradient for a minimal variably

defined time.

12.  The method of Claim 11 wherein running a cooling fan further comprises:
selecting a long-life cool down mode; and
running the cooling fan to have a reduced cooling gradient for a greater variably -

defined time.

13.  The method of Claim 9 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.

14.  The method of Claim 13 further comprising:

selecting a convenience cool down mode;

-11-
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tabl e of plural |anp operating tinmes, each of the
plural |anp operating tines having an associ ated
variably defined tine, and by selecting the variably
defined tinme associated wwth the determ ned | anp

oped@érnfiging ithevaribbly ddfimed€edtbmh cohwdnientd céalrdolv@rmode table;
conprising.; selecting a conveni ence cool down node;
-11 det e?H ni ng the variably defined tine from a

CONY BRSNS AARL HPUMRBL S b ARk 0ol iA0 SrddAPERTd iably defined
ng n th,e

cool | fan to Rave a maxi mal cool i gradi ent for
vari abl ytishefi ned tine. 5 15. The nmethod of Caim 13
further conprising: selecting a long-life cool down
node; determning the variably defined tinme froma

| ongs.l i f Ehemethod@fClaipdEs fusthbiecongtiding: unni ng t he
cooling fan to have a reduced cooling gradient for the
varﬁeé%iglyg@é?li%]éff cop] dewnmede:s. A system for managi ng

¢ oo%iet inBth@y Bl PEfNed tihldrdth A165-Ble déa%vam? fhodk BfBR:; and

that turns®on to 1 I"lumnate an 1 mage and a cool I ng

f anfunhing thy sdcdimgdampr have ngedwed oodlingeradieatder the yeriaiy defined
to detect, if the lanp is on; a tiner associated with

t he cool PW@' manager and operable to determ ne a | anp
operating tinme for the tine period that the lanp is

on; and 15 a cofol down t abl e ass%ci ated with the )
cool®ng A=wageyiosranagine AoP! SounAl apseigctop the prejefigr having a

. ; _ ; . ! . .

tandy BB alto (TR Bald SRoAmRTE, Melsith ik

oper abdlngt margeegierahlansdetécoif thé lantpsisioanp fromon to

off, to obtain.the |anp operating tjinme fro e tinmner

o bt fodsbnih bESPogRReREe i GBetly B deFpipe Hiame

| anp opeppdratiey fiBEorith@inepRric® tat eamp #bre andd t 0

run the cooling fan for the cool down time. 17. The

syseeneolaiown tablmaseigtas withthetfeoiugmararn ancdikaving plpiah tamp

conpris e%pea}ating times, each lamp operating 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.

17.  The system of Claim 16 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.

18.  The system of Claim 17 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.

-12-




conveni ence node cool down tinme and a long-life coo
down tine associated wth each |anp operating tineg,
the cooling manager further operable to run the
cooling fan for a 25 selected of the conveni ence node
cool down tine or the long-life cool down tine. 18.
The, syst em of aim 17 wherein the conveni.ence. node_ .
cool ot S 1ot RE) Byniol & pRIRPR RGP Rayine 2
lmsﬂhbtrtﬁfrﬁ 3096 i16R9hAt8An Ghagd &1dta @dlng e, k fehdf Ene¥ing:
own tine is associated with running the fan at a
d e coreeranote sharmegoumesdlisnesed progimage ihe lagap; thethesmocouples
managi ng 0 A
nav; ng. 0P 4 HBastle 1ol Ahsorl A Wil Pritector
5 anda dodling ar@gérinterfab&l with tiertumpnihe icsolirg; fanaad die therfcouples,

t her nocoupl es_di sposed proxi mate the | amp,. the
t her mocoth§iceslingpanagsr eparable{odsiecd tuning pidhelapipdrom on to off

associ at i ' : 0 '
ot orf acif Wik tiq\BoRhEEASIRE inclaflp FAHF W HERRRRGouples
t her nocod¢tba s, predeermial temgeraramager oper abl e t o det ect
turning of the lanp fromon to off and to run the
cooling fan after the lanmp is off until the
t hep@ocoThe eBtentlof €Rfima Ipyietiah eiendodtifdg henpgar dd further @idrable to
The system of C aim 19 wherein the cooling nan%ger Es

10 rurrthe epRipadpp ptan 18cregsed pookingetpfigncid g cpnyenieaRe godg s selected and
' I ' ol yence node is

B e S

long-life node is sel ected.
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