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POT/ USo8/ 38g8s/s4720 DI SC READER W THCAGFMRHE
CLCOSI NG TRAY Field of the Invention The
present invention relates to data disc readers having disc trays for

| oading 5 dnscsnmlmamvamrmfwn?wtéﬂggn@@drﬁw\é speci fically
to automatic closing of disc trays. scription of the Prior

Art Conpact disc (CD) players are wi dely used on nodern
conput ers. Sueh g,ev' ces.. read data froma disc that is |oaded
Into an opgfeg(fl"ﬁ epbkvieﬁv%lh wi thin the player. Some 10 pl ayers can
only pl ay back Phe preashtdichribs %1% dheh Risc LARFEHAL f

reading and writi ng data on the disc surfefge. Lszh%?lggsgﬁ??@kggﬁtlfgﬁﬁgay be
appl i ed t odiscs into an operatirigepositioppesd oforCEpaoifially o astommtit chssirigoofodibe tragat a

di sc reading or witing devices i ncl udi ng nusi c and vi deo di sc
readers. The term "data disc readers” as used herein is

i ntended t peidpfltisCoftthk M5 &S Of this character. 15
The typical CDplayer used with a conputer or other data utilizing

appar atus has Compact disc (CD)tplayers iratwidelyaisedon anslient comhpetesp sSichafevitks t he
tray is manu&lrdla éon:ﬁrf?l I %g by a, .. . pushbutton on the front of the
pl ayer. Th&® é fam 3 fisqthet 17 Igaded dptgsarqonsrating: positioagwithin the player. Somet i on
wghin the t | ﬁ&ﬁ:? (o \ h ay to an
20 pﬁ%%ié%ﬁ%?mg?@t? a@‘ng%éfbdﬁlo’%?ff‘%‘?\ epg qlﬁcg gg}ec?sr %%ﬁ“@?‘%}%é’?&% sc onto

a turnt abl reading faad avritingndasd on the disc surface.ddheeeketipivneitin inapbe applisd torhen

t he user at?‘ai anushgé tr}e button, the notqr returns . _the tray to
the ret r actesf BPeLPLERPIRNSES 85 WAl a5 to piher datadlise reesling opwritingedeyicse i s in an

operating tink f it 145l et Ur | &, 1h r.that data
can be rea e’?r fgg]otﬁuéi@%&vid%o dfsﬁé%adl% Iésgdg{gélg:}'?r g}a}féﬁ%%%aﬁﬁg aé’{,&ﬁ heteif is

The typi caintefedtmineludball divicasvhthindesacteesul ting from manual , pushbutton
control of the tray position. Tine is wasted when one disc is renoved and a

n disc is | oaded. Usually the user renoves the new CD from

its container afygl D : (o) . r T old
CD is renoved f romeﬂ%gletér aé/‘g):aér?utjIs %‘ﬁg, ltrl}eawco&ia ultesr ?ro(gtgeer(fp a%? %ﬁén% aﬁ’ aramg%a§ he
tray. The ®lrdy @t irscebeonatisci riThet positiont afi the tray F§ frahhailyt bentfolted ®dy 4 S pushed
to close the re time is required as_the player perforns

a routine Q}th‘g@ﬂg‘?ﬂ lerf{fntf rﬁﬁ%&%ﬁﬁ% d he. tray is normally 1n a closed\gE retiapiedt ypi cal

opor at i ng uERB HE AR plaffic TWRGE the Biltohis PSRAC MR AEEE°Re iy tin, 1

t#Qy to opepeatar extended position where the user can place a disc onto a turntable surface or nest
defined upon the tray. Then, when the user again pushes the button, the motor returns
the tray to the retracted or closed position. In the closed position, the disc is in an
operating position where it is rotated by the tumntable in order that data can be read from

the disc by a transducer.

25
The typical CD player has disadvantages resulting from manual, pushbutton
control of the tray position. Time is wasted when one disc is removed and a new disc is
loaded. Usually the user removes the new CD from its container and pushes the button
to open the tray. The old CD is removed from the tray and the new CD is loaded onto
30 the tray. The old CD is stored in its container, Finally the button is pushed to close the

tray. More time is required as the player performs a routine of recognizing the new disc.
When the typical tray is in its extended, open position it blocks easy access to the

operating pushbutton. The inconvenience of reaching around or under the tray to operate




Wien the typical tray is in its extended, open position it bl ocks easy

access 't oW es/54720 operating pushbutton. The i nconvRaTRR28£2286

reachi ng around or under the tray to operate * the button is a

di sadvant age. Al so, because of the inconveni ence, there is a tendency for
the user to le etstnetra en.when th er LS nh Euse. Thi s gan
result in dama © typical trayig,in {3 ey “pl?%}t@etlf lpe ?F%?gi 3cgess fAE Thj s
can also g

nobat T ucy Eale bELIERE A it %ﬁ%ﬁ?"fﬁaﬁm arospdor upder Mokl operate
is the buttohliat dm‘adtra‘magél sAlso,sbamlsemfrtheutcbxyvqnmc& |tbcreds lartextdeﬂc)t faxy
when t he to cl t he disc, can be

it .the t
dama ed. 31%1%39 to feabe the i tray open \ﬁfe%nag playenisgwéabgged f@s &RR Fysyltiin damage

ad| ng t e t i :
f Pont of - e RBeuArBigjdfind FEIE " s oBh B syl in e entry 3F Gl biglye®
di scl ose into the unobstrudieds tray bp@mmgs amhe tfiving of mlay&rt ogier tdisadvarggeoach
el imnate sg‘me probl ens of the di,s adi ng tray, other
di sadvant ﬁg the disods apt caresetly pesitinredginghe .trgywhfﬁstb@w@w isypushed, to close
roll ers o] que C8 nmust engage the data surface of the disc.
For the rﬁ%f g‘lgﬁgéaa&?ecations such as conputer data storage, disc
surface contact may not be accept abl e. I t
has al so been propqgsed to sense the presence of a disc, upon the tray and to
#8ve the tray trltﬁﬁhe%pweﬁr:dpfesqlmwc e lqaémgﬂeye@dpf theghisisgetly E’ﬁ°s‘t i s
sensed n f i
4,625, Soﬁdgﬁ)'hn Ehefr ?q‘%?@ta%sesutghg&ﬁts%jﬁ%z’agfgg’lrfre@@&hg 4?(%%%2?‘% Bctor

be used t dis¢l @la@ets of tﬁisstype) nAlithengh this, apprshch Rlitniratedr sone problems of the disc
nove the tray to the cl sed osition either in response to gISC detection
or but t onloading tray, other disadvantaggs cameeswly becansa,the shsscis tpsnosted by dBicosure i s

not capabl.gy Péoﬂatﬁ&rwe&@,%mqhat st spapee 0 DSt 0§1;tﬁgtﬁés%g§wdrncorrect

disc positroning 1n ray and colleeatse pl ayer
a6 di sc baemhxnﬁnglgpﬂlimeudﬂsaspch\m bothpetedats stomagendisa@ﬁmfxoeodonmsiﬂaymt be

Mor eover, the di scl osed system cannot autonatically close the
tray whenageeptable) ef ¢ enpty, and does not provide a way to
control the tray so that an old disc can be renoved and a new di sc can

be | oaded. 30 2

It has also been proposed to sense the presence of a disc upon the tray and to

move the tray from its open position to its closed position when a disc is sensed. A

20 suggestion to this effect is found in U.S. patent No. 4,625,304. That patent proposes that
some unspecified detector be used to detect a disc on the tray, and that a drive unit
move the tray o the closed position either in response to disc detection or button
operation. The system proposed by this disclosure is not capable of discriminating
between correct and incorrect disc positioning in the tray and could cause damage to the

25 player or disc by closing the tray with the disc in an incorrect position. Moreover, the
disciosed system cannot automatically close the tray when it is left empty, and does not
provide a way to control the tray so that an old disc can be removed and a new disc can
be loaded.

30
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Summary of _the lnpvention In brief, in ac 1 th

t he ’presenW?%ﬂﬂ on, there is provided a disc reader Sg&%%ﬁ?%gr -
readi ng data from data discs. The disc reader includes a housing and a disc
| oadi ng tray supported by the housing and defining a disc

recei vi ng S@fiimary W thé Ivéntiofioveabl e 5 relative to the housing
between a cl osed position wherein the nest is |located at an

operating posi t Inobriefi imaagordarcenwitk itheypresant anveotiem thersiis providadea disa reader nest
I s accessiple .. framthe,exterior of the housing. ,Means.catried
by ¢ ho t ol SFEE e S et ek one ait redder Snetidl s RRCEE Bise LAt
correctly @paskigpened by Mhdidthe @Rl defihi 4 HAY réivily REst! " thd}Pis moveabl

open to thggil oﬂggd poss’i'gion i N respontshg to tﬁe lsensi ng by th ssen%‘geﬁgemaans
of S5a cor r ereldtiye 10 the housingpletwednom eldsadi pasition wherein the nest iBlocateddar i pti on

of the Draw ng. " iy .The present ipventjon tpgether with the
above and ?R%%l“gomﬁslﬂ?f‘swgﬂﬁ the housinggand an open position ‘ﬂ}é"gfe‘ﬂég ngg 13, Ackesslblg o

fromthe fahdomkRGtef6t 8f {Iﬁq\o‘ﬁﬁ?g.r IN#Edn® Qéﬂ{eﬁtﬂgﬁtgp (rgl‘r%g%ﬁqgcaﬁt}]at the nest

enbodi nents of the i1nvention 1lTustrate W ngs, ereln:
FIG 1 is senpasrwhen alidisgisicoreactly positiomddr uponvthewestf Fhedtirayc isrreavist fromt the an

automatic | osing. di sc tray.in accordgnce with the present

" nvent i on; opensg the closed position”in Teyopse &7 the Snsipgay fiF SEAPIE JERAIS Of AFREREL
segtional yi o)y e di sc sensing device of the reader of FIG
1;fﬁ positfbried dil FIG 3 is a greatly enlarged, fragnentary,

sectional view of another enbodi nent of a disc sensing device
for the reader_of FIG 1; 25%{ . FIG 4 is a schematic state
di agr am i | Brief Descripfion.of the DFaWiRg hi ps bet ween t he stat es of

the automatic cypshRged; | nfi&@YongﬁleI' Qﬁthrtﬁ@%&vé)&*d': otffer J’s{jectf Iafl(rll Sd‘éar?gges

FIG 5 is a flow diagram ustrating a routrne tor contro
oper ati ng mhayg ba&t be understaodaftian tid fdlloGingl detaitedl description of the preferred
3

L5 embodiments of the invention illustrated in the drawings, wherein:

FIG. 1 is a partly diagrammatic isometric view of a disc reader with an automatic

closing disc tray in accordance with the present invention;

20 FIG. 2 is a greatly enlarged, fragmentary, sectional view of one disc sensing
device of the reader of FIG. 1;

FIG. 3 is a greatly enlarged, fragmentary, sectional view of another embodiment

of a disc sensing device for the reader of FIG, 1;

FIG. 4 is a schematic state diagram illustrating the relationships between the

states of the automatic closing disc tray of the reader of FIG. 1;

FIG. 5 is a flow diagram illustrating a routine for controlling and operating the
30 reader of FIG. 1; and
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FIG, 6 is a partly diagrammatic isonetric view of a conputer having a disc
reader * WO98/54720 | n accordance with the present inventi oPCT/US98/02286

Det ai | ed Description of the Preferred Enbodi nents 5 Havi ng
reference nowto the drawings, and initially to FIG 1, there is

il lustrated . .sc_readetr or CD pl ayer generally-designated by
the reference char i pafgygfﬁ rammatc isometric Y:'EY{ f13, cQrRRptsT hayang3 dish deadsf ¢ h

the pri ncijl REodinde it RS SRberkt AARAKGHNN. The reader 10 |
i ncludes a housing 12 supporting a disc loading tray 14. The tray 14 is
novabl e rel ative to the housing 12 between the illustrated

open or ex Si,tlLon d | 0s 0 0 retracted position. In

t he cl osedﬁg%gﬁjil%ﬁfn {"H'r 3@@!"- ?F%Fﬁre&g':'ﬂé?‘ég'eﬁsush with and cl oses

a §ray openi ng Wfviak réfBRnéd RO t8thd BAWRPLS it is. i

Wthin the housi ngagz are a tray dri vel t%@%&?%rm%& rllgﬂ{eﬁeelstlpgsi/uaﬁeéit ween

posi ti ons,a dis¢ reader onCDoplayércgenprally elesignatatl by it fdrérky dhasicter 40 an@nsor 22
open or_ closed. If desired the

f i 15 . th he .tr, i
Consor 22 ukPusted in asspulbes Hith the FEncistts of thepresenbingentam. nEborodontd ol

system r atih§ | |36 : ;@% U REL . .

vari ati onslhmsl d{(zéﬁﬁﬂggﬁﬁ\%% ?uoﬂigl%ﬂ 55' gfsgggr m% @ﬁ?ﬁ ,Maﬁcfn %"3335 %ﬁ'ﬁ“é’a

descri pti oo thé housing 12 between hikes Hluatrated bpeart of eterded|position ané at closed drot

nggessary t 0 an, under St?n&i nq of, the present i nvention. 20

A @us hbut tf5Kacsed pesifigf: o fitheFlosed Positighy 2 drawer &ont 46 imates1Bush owithnand gloseseni ng

18 r ' d the button 24 is pressed, the
a tray oﬁ?ﬁﬁ%‘rlg?? {ﬁoe fnt1f the hQrQ&Ekn?ﬁ‘

mot or 20 noves € cl osed position. Wien the tray
14 is closed and the button 24 is pressed, the notor 20 noves
the tray to th gn_pqsition, Wwen the tray 14 is open as seen in FIG 1,
the 25 e‘”@‘ﬁ%@ﬁﬁ@&ﬂﬂ& 2ige g e{TROtPR A0 o mexing dhe i3y babvesBs i s

bl ocked b prpj ' ae 4 includes a
nest 26 s??é%e nt’oé)*rrg}gge:?ﬁv}gﬂgﬁl a 50 cg?sg{: 2%8&((1:? gay,go_smxrﬁ-mﬁo{‘ 533?011sensf§ cess

obeni ng 30wvhethertthe trapyis ppemort closedt Uf desikddethereatsani cambé hitegrafee widliheng 12
to rotate the, di sc when tLhe tray i,s closed. ' The opening 30 al so
pernits tHBOWQT OF mogoreentral systqsn rather than bejpg 3 discagie grechanistn AYYMETARS housi ng

when the tyaytibns off @ %anénﬂloﬁ%lr@b PWareGRLIPLANGS. and a de

: , tailed description of
configurations, the turntable and transducer can 'be rmun%eg %nc?lﬁ]é) nbvabl e
tray rathdhese and other internal components is not necessary to an understanding of the presént

invention.
20
A pushbutton 24 is located at the front of the housing 12 below the opening 18.
When the tray 14 is open and the button 24 is pressed, the motor 20 moves the tray to
the closed position. When the tray 14 is closed and the button 24 is pressed, the motor
20 moves the tray to the open position. When the tray 14 is open as seen in FIG. 1, the
25 pushbutton 24 is awkward to reach because easy access is blocked by the projecting tray.

The tray 14 includes a nest 26 shaped to rec;eive a data disc 28 (FIG. 2). An
access opening 30 in the tray permits a turntable mechanism within the housing 12 to
rotate the disc when the tray is closed. The opening 30 also permits the disc to be read

30 by a transducer within the housing when the tray is closed. In other known CD player

configurations, the tumtable and transducer can be mounted on the movable tray rather

R AT




than within the housing. In this case the turntable can be of
t he di st r&'@eﬁs@ﬁ'ﬁé nest. The present |nvent|onP§T’§)’§%6°§gd6

advant ages with both variations. I n accordance w t h
the invention, a plurality of disc sensors 32 are |ocated at the 5

tray nest {fgn wiS MeSRASAES I83niBcas e nﬂﬂtabmdéaﬁa&amwhmo@ﬂ% &% kbeRAfSen!
upon the tray 4, provid further indication when a disc
i s correctnegt.p&he pmcmdnwnmnn rprto\héesmiyantages wnth both variag@onsl n t he arrangenent
of FIGS. 1 and 2, the sensors 32 are switch nmechani sns.

In the preferred arrangenent of FIGS. | and 2, three sensor sw tch
mechani sms 10 n gc dance?’@ltﬁrﬂ?eiQ d d

peri phery of the ngglt 26. Wen (:11 I sc’ %ﬁur&lﬂglﬂﬁﬁs ﬁn%r!%?saré“i&g&lﬂn%tgﬁq[ he
nest 26, dsay nebi 241 é“dlekwsdnhmrs d2rpyowide an Midkatidn wien adisc m:pnsant\rponhm tray
swi tch rreg{tanl ms S 32 ar Iocat ed at the outer phery of the
nest 26 s provi eaﬁl@tﬁtm lﬁfgtsmdw ¢t dise it mectixéioa@paeémfhmg@err@g on of
t he disc 2 hedtanRdmdd c at ed,

that is anz(%l ncﬂ catlong%ﬁ ktl%ﬁjécgc}illagd 2r‘ éhseesn{xsodsg e tray only 15

one or two sw tch nechani sms are operat ed, that I ndicates that the disc is

not correctly | oaded into the nest. \Wen the disc is correctly
| oaded, all t hr@emgﬁqf@#m%%ﬁ%(’%?]@s 1 and 2, three sepso Syitely mechanismgs sc i s

sent b e
(F:)jt (gm ng otg %%él?%e&%’jegﬁ L% éttﬁ%?gg;l&ta (Rl% a Hd% CWOB{%%& s%é]or%ife% ﬁlscgs
reader.  Ig@ered into the nest 26, as 1d&§caetbby the dridws i, FIQHC‘Z‘! tife\dis€ borimah #e sm
i ncl udes a SWI tch_housin 34 secur ed in a recess 36 in the

bot t om of SWitehieghanigms. The;sepsors, 3 arg opajed at, be oyser.rynah%tctfdhe nest 26 so
relative tg.t t gat | The

| ever i ncltﬁﬁ‘ Jﬂ‘éy |38lﬁ§,lt BBhct tﬂgq?ﬁ%%g‘esmgl oﬁl’@‘ tggfl g’g I hg %n?%ﬁtﬂ?a&ﬁﬁhest 26
t hrough ammeghanismg uﬂ6per%éﬁthamscmﬁmd1catzon that a disc is résatiuponithe trap. 4Ponlyhe

| ever 38 is in the ng ?‘% osjtion seen in FIG _ 2 where it depresses 25

the oper atIMSPIHHO B apisms @rq Aperatad.ithat indicatss that thedise is Botpertectly at es.
Wien a di g 2 t he
operat i ng c%ed mto elnsestdI Seng(ﬁgé?&h@g&h@ﬂ@ lba&é&eah(ﬁﬁ% s\v?tcﬂe%ﬂs 3 s are
i ts other cpesdtel. If a disc is present but is not cotréctlyl gasitidnad fally evithiri theenest 26, sensor
constructhn desi gnat edh‘ﬁ gﬁg il]ustrated. 30 The sensors 32A
are opti cafosieg et srrayol redd seayltdn slamage o thsdisscainto thadiscitaadern ¢ he
surface of the tray 14, facing upwardly within the nest 26. Each nodul e

i ncl udes a _ 5

20 As seen in FIG. 2, each switch mechanism includes a switch housing 34 secured

in a recess 36 in the bottom of the tray 14. A switch operating lever 38 is pivoted
relative to the housing 12 and engages a switch operating button 40. The lever includes
a tip portion 42 extending up into the nest 26 through an opening 44, When no disc
contacts the tip 42, the lever 38 is in the upper position seen in FIG. 2 where it depresses
25 the operating button 40 to place the switch in one of two alternate states. When a disc
contacts the tip 42, the lever is moved down, the operating button 40 is disengaged, and

the switch is placed in its other state.

In FIG. 3 an alternative disc sensor construction designated as 32A is illustrated.
30 The sensors 32A are optical detector modules embedded in translucent material in the

surface of the tray 14, facing upwardly within the nest 26. Each module includes a




generally U shaped | aser diode 46 directing light into the nest 26 disc
t hr ough* préﬂ‘b?ﬂ’%? m crol enses 48. Wien a di sc PSTiSeRe286 i n
the nest directly above the detector, light is refl ected. The
reflected light is focused by a receptor mcrolens 50 onto a phot odi ode

2 i sq 1 5 SRR GRS RS ekt s BB il B o RS ook aiesfrr

detectors mroeoletised 48n thea dige is present in the neft'd¥LHL Al (REH¥eEDr, 1ipHt GALT ON
that a disc |sc[)resent but also an indication that the disc Is

correct |y isdested. odbe rﬁﬂpctqdehg!'gg@ forgsed by a rcceptor mxcroiens 50 ontd 1a ﬂﬂo@dldiiet here
Is illustrgge I ncl udin ront 6 .easil

accessi bl eg% ‘f'hé‘ ser &ﬁ@r ides .oyl %1@4 51?“#’%% ﬁ'ﬂﬁ"e‘ﬁ 54
wish the ds“eﬁmf As in the FIG, lerﬁﬁdmheﬂtf’a Pﬁﬁ}alok’li tf‘:é nt face
56. The conmputer 54 includes a central PR © tHéharc‘!"'uEé;is%Egr %ﬁ\‘i%t in the
form of a Bipeidemobonlysa ln5$aﬂ¢mthatlsekscdamaesbmtobnttalse ai indicattmdthat #e disc is
and contr ol o functi.ons 0 ts of the conputer systemincluding the
di sc reader’ Frecdy' positioned mltgeq‘ggr}gpnatively if desired the disc reader 10
may be a stand al one unit connected by a 15 sui t abl e ext ernal
cabling to the conputer 54 or other data utilization device.

Referring to FIGFIG. 6 thergcis dlluitrated wwddmﬂtbreS@mhﬂmgedﬁenbfwerﬁrﬁasﬂwe
he, sensors 32 32A are used 't

|
a‘u‘?gfrats i caﬁ°F§Fs'é’b°nE°r%PE?h\é‘L}t?| ‘§§H ﬁ’géﬂf 1q 3gnounted in e compyter 94 mﬂ‘sgletdﬁaweﬁ t is
not neces Spgnt 1f60§enEﬁﬂ URRh with ﬁfe%&htﬁﬁe ws?pyk{nﬂgut%r%ﬁ_y&ﬁ% de§ 39&htr0 20

starts in either boc 60 or tray clo ray can either
be enpty &ocessing unit in the fom ofia microprobd:ssmk%maonusestdawﬁodaethé \disc rasder 10

di cat ed d d, ty
State of  HPOSRBRS FaionE AE BTGRLS of hs.Fompusr augen ingiwling (05 b 7GRt o ¢ he
open, enpty, SARérRativedy (Ha&c%ﬂed rtheiniQ& kea@@l* 10 fna ggae §?rfd 5101?5 ﬁﬁ‘g@ rfe@gdso%ﬁfed
by sensors 32, IS auto ose

Sdet er mishiteble external webling brfgctconputdeﬁé;oroﬁwddaiaanmﬁanon device. state of the
systemreturns to closed, enpty as seen in bl ock 64.
Alternatively, if a new disc is | oaded onto the tray 14, then the state

changes to Referring to HIGN 4, ﬁﬁx&cefdaﬁc@amﬁ Qﬁégie&nléh%oéﬂn%ritf i%ggmw di sc

is renoved, the state returns pen, enpty, If the
new di sc rRévifleds by thepseasers ﬁ@roraBZAehlatusvé Ity asthmaticaliy naonttel the 3king of the

]E)ﬁlr : f)dbl O&iayG%fQ/o i3t A4S %0 }'Jf':c%?slal fof tﬁes %gere'}g %retsg %cslguas}mﬁuﬁonaflg e%‘hé ?ea%llero fOe d. 6
20 starts in either block 60 or 62 with the tray closed. The tray can either be empty as
indicated in block 64 or it can be full as indicated in block 66. Considering first the
closed, empty state of block 64, when the pushbutton 24 is pressed, the tray moves to the
open, empty state indicated in block 68. If no disc is present and sensed by sensors 32,
the tray is automatically closed after a predetermined, relatively long time delay, and the

25 state of the system returns to closed, empty as seen in block 64.

Alternatively, if a new disc is loaded onto the tray 14, then the state changes to
open, new disc as seen in block 70. If the new disc is removed, the state returns to
open, empty, block 68. If the new disc remains in place for a relatively short time delay

30 period, the tray is automatically closed and the state changes to closed, full, block 66.




When t he swéﬁ)gb%arts in the closed, full state of bl ock 6?(5‘@{]@5}82{!?@6

pushbut’t on S pressed to open the tray 14,
changes to open, old disc as indicated in bl ock 72. 1f the
disc is renoved, the state changes to open, enpty, block 68, and either a

new Wheli the siysteinnstatst imcthe lalo@eds £é1 ,stals of Bbck Gﬁ)and&hé?hm&bﬁ auly
closed after a relatively | ongﬁdel ay bl ock 64 the disc is

not renovdpresssd teoppn ﬂse X bt stale wa@g%@donea, oldcdisy ascindipated in block

cl osed, fuhl t ek atjyve del a

FIG 5 i s% Iﬁﬁé @‘ﬁgr s femoved, r%ﬁtS%aKe L%BF r‘WFné”’B‘h’t blogls 68, and; either ARSW of
FIG 4  disc is inserted, di6tkl 70, drahé eammltb:hsnﬁnwm%a GftbF 2 Yelg@villy %ngraélisod of
t he pr esent invention. This 10 routine is repeat ed at regu ar

i % er val s blickep4, eHythe dise|is netaremoyed, dhe fray de autdmaticadly clorsd to the biock 66,
control of,th cQ roI opr oc or 21 (FIG 1) of the disc reader
10 or if 8@§F$e{%ﬂﬁa3¥ate r are]amvgiy F’Hg ‘@@P& ral processing unit 58 of the
conputer 54 or other data utilizing device associated with the
di sc reader 10. 15 The repetitive routine starts at bl ock
80 of FIG 5. IFiGd&ds siflow phastif 82outine for carrying outtheataté ohariges of FIGnadle

whet h th | d. For |
pr ovi ded B SHab ot BR sl 837 Sonrofmptiod Qlabe ProFIAYensg: B, 1 1
fige tray Isuting is repeated at re%lﬂerﬁ@ﬁaalst 6€a VO infll RRGRNAF LERBHd %ﬂdéf%%ert he

next repetition of the routine his corresponds to eit t he
cl osed, espatyolmf the trap d:Onﬁ‘QlI mlommomsomfZ 1b(FéGk $) 6ﬂtimrd1ﬁ:6readerF] 0Gor ifGlesired

4. ti.vel |f t S erm ped to be
open at bP¥dhe gontral Pasgpsing '8 bt 38 or ¥ %:‘gf’ T éat?ré'&iéz‘fﬂﬁ V¥Eci si on

bl ock 86 yh@t#ard Witk tIRCdisS rdad@sent upon the tray 14. I f none of
the plurality of sensors 32 senses the presence of a disc, then the tray is
25 determned to be in the open, enpty state of block 68 of FIG

The FIG 5 utin I desi t as T- FLAG
18’ record alte rF‘?/eglhve \Kﬂ‘é‘l"l’?ewsh%%?‘?cgixqslﬂﬁ:@f 3. el %Eﬁg ‘br FULL.
I the engeimfinatich hssmd@é %emexedxeltfhybw%p%ﬁ ortcﬂﬁedt #8r IxdthlEal Hori
to EMPTY in block 8 timer designated as TI MVER- 1
is used t orcg/edﬂdrbu életﬂ%' P@ltmnl sepbor 22omay be rme@jﬁirabns purpose If the trdyaid ks nks
l7)| ocks 680 osed %ﬁle %sun\f\xglends at cc:)!g %3 ung 1 ﬁ‘w next relpentaon of ée rout1 3l 051;1;1890 of FIG

corresponds to either the closed, empty or closed, full states of blocks 64 or 66 of FIG.
20 4,

Altematively, if the tray is determined to be open at block 82, a next
determination is made in a decision block 86 whether a disc is present upon the tray 14.
If none of the plurality of sensors 32 senses the presence of a disc, then the tray is
25 determined to be in the open, empty state of block 68 of FIG. 4. The FIG. 5 routine
uses a status flag designated as T-FLAG to record alternatively whether the tray 14 is
EMPTY or FULL. If the empty state is detexmineci in block 86, then the T-FLAG is set
to EMPTY in block 88.

30 A timer designated as TIMER-1 is used to generate the relatively long time delay
that links blocks 68 and 84 as well as blocks 72 and 66 in FIG. 4. In block 90 of FIG.

Y
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5, this tinmer is incremented by one unit each tinme that the routine

det er mi‘nesWOH8/5&128t e to be open, enpty. Then iPCOHUSBK2E, t he
TIMER-1 tine t[err] is conpared to the relatively : | ong del ay
time tL. For exanple, the relatively long delay tine tL may be sixty
seconds. o . he, del ay tinme has not yet el apsed as determ ned
in bl ock 92° hig fimer &Hchéem%iﬁ%is gY r?n% Bt I?ac%gme that the Tuine |determines dne, $tatg dpy

| ong del aybetdpeR, érhpthasTiRnARR6kIeS2, ARE TIVIERES Hnie P1iE

tray 14 is clplgged Il,tg bl ock 94 and the tiner %E%—ll %ﬁ%dg&e]g{oln%gtﬁ?,%r

TI MER- 2 ardeng delay time t;. For sxempleptheachtingly Homg Heldy timed, imy bosikiynecamids at
bl ock 84. . Ret urni ng to, degjsj | ock .86, jf any_one
or more off fh?edeéaé'ngwgla\%.?oggﬂs%@sf?‘ﬁ\és getegmned n gioﬁ“ gge%eerown%e sdn bladken
it5 is det gaiiekk tdltively Ingdelay Rhe % RS 9

a determnation is maqlg, V\:h%t hea? the fl ggéf%gq_%%ﬁ%’tgﬁxgg%d tﬂloplllgﬁﬁzb@e? 5heEIVPTY.
|f the  tray 14 is closed imblock 4 artdethé Itimger i RIMEBR-1, andhesecond timek TOMER-D afe an

old disc is jn the because t he tray has not been

f1 agged a?sgh& §erf’r"i‘tt &’gébg?%s@%t e fpting endgiat blogki8dg renoved from the

tray. The state therefore is open, old disc, block 72 of FIG 4. The

routine noves to the 15 | ong duration tinmer process of bl ocks 90-96

di scussed abov&eturhingite decisionridoeli BE, iy one or more of the ensbrs A2demkeyviien an
d disc, then t tra y closed at block 94 after the

' oot prosents dich BsSaER 58 dofERmined thet a disc 1o present ppoR ey e n PIJGRAS | s
det er m neq deferRnaElE iy made %%i%&ﬁ%lﬂg fr.@g@e' HSEOB FELEr to E%%ﬁ.h%% tfen®

disc present in block 86 is a new S corresponds to open, new
di sc status of the flaggs FULB, dldn i Gs khowa hat 4n oldhdist dxcin the Grayt Yicbdcawserthe
TIMER-1 and 0 prepare f

| VER: .
initiali ey i ot b fageSd 5 ampr. inorospanse 49 e olg disaeing m"s& Iﬁ% theo
o O B/ s B ooy, od d, B O, P SRELIRE) Wyl

made whet her the di sc determ rie
dl5so cor r dmg durpiien tiinen prheess afbloeist 90996 distwssed sbovenilfidic way repspins' §pfent hat

al | f .the djst.ributed sensors 32 or_  2A sense, disc presence. |f
they do ndptd lqaﬁgﬁ “f’fl?ea“r g@t‘g’ e the tray is automatically; @eseitatﬁal%k%a dithect |y

;(r)om bl ockeldilya Rshg! day péiodl4 cannot be automatically o cl osed.

If the flag T-FLAG is determined to be EMPTY in block 98, the conclusion is
20 that the disc present in block 86 is a new disc. This corresponds to the open, new disc

state of block 70 of FIG. 4. In block 100, the timers TIMER-1 and TIMER-2 are reset

to zero to prepare for initialization of the relatively short delay time that links blocks 70
. and 66 in FIG. 4.

25 In block 102, a determination is made whether the disc determined to be present
in block 86 is also correctly positioned. A correct position determination requires that all
of the distributed sensors 32 or 2A sense disc presence. If they do not, then the routine

terminates at block 84 directly from block 102 and the tray 14 cannot be automatically
closed.

30




I f the ne [ L,s correctly positioned as determned in block 10 t hen a
timer ° %893’24-)2§TI MER-2 is increnented in block 104 and aPEUHﬁ%ff%s n i.s

made in bl ock 106 whet her a relatively short delay tinme t[err]
has el apsed. If not, then the routine returns to bl ock 102. | f

the disc remai mStheGiewedist Ys mcuyqﬂﬂildioné&lss bétBRbindd Mzﬁo%killm,rﬁﬁg?ﬁ hel y

I ncrenmented 5 until the relatively short tine del ay el apsed.

The rel at TWMBR-2 o increteéndsd in hlock 404 aad a comparison is méde ineblaclpl186 whether a

seconds. Lf, ti t[enr] has el.apsed h the tray is automatically ¢l osed

n relaivelf g Ce 8 Sapi. Tl ok e HRoufus FOBms 19 Sl el02s 10

The ti mer $f flediscoRRdainsc ] iti ' L ' | ock

84. 10 e . : STF%T er(;}a)r'u?glsl l%ﬁegﬁé}%férgﬁpggn g&eir]?ﬁ ffggﬁ t}t“ﬁzgl rou |¢1d£ed8f

FI5G 5, asmtihtheelatively shortdime delay has elapsedl RhesrelaGively shartadethyofimetcarbs 4.

Thus whenever the pushbutton 24 is pressed ile the ) tray is

open, the%“rW"l X WQe‘S‘:‘E’@%t Hg “meofsglas gB?@mﬁnrtbﬁgﬁﬁl‘%%w@ﬁ“%ﬂé! doseddn of

the FIG R ' I

aut omat i C§POIC§/( 16’3 atnﬁeth? g&?%gn%f(} i?r%wéﬁngﬁ 868116 ?brg?fﬁ%ﬁ %ﬁ%&gﬁ%r ation

of the publiskt36oand thbeodtineesmis Th btdekB4and TI MER-2 are reset to L5

zero and the flag T-FLAG is set to either FULL or to EMPTY as determ ned by

t he sensors 32. Advant ages A
Iy nci pal obje ' ' | S d i h: | SC

Irq'((a)ader 0 %\?MQ{:%nhgle %‘F%‘gﬁ oaéli‘ %g%%oﬁehrgyﬁr?esgfzﬁo@s'g% agtr}?‘gg@%&l)égﬁ y.

Qt her obj blucks 30 @rt7@ anddsé ofeFEG. 4. sThus whenever the pushblgtonvi4 {3 presded vhileaks ng

tray that is automgtically closed when a disc is correctly
posi t i onelfaYpbAPEMdng fray, ‘%@Pv?ffﬁ" Wﬁéﬁ?f’séd dpsition gegardlessaf the state ofthe FiGe b
posi ti on; : , ls ' ] | s¢ | | t
Phat 1o cfoling. Whenever tefdodtlsf Blofed wigief Aoichnattay By HetoulBEgh P Y
and | oadethanuslly by optrdtich € theopushbyteon| @k tiherisi TIMERAQ #idYIMERD @feSesdt@ader
25 t hat aﬁt mat i éﬁlélg cl oses, the _disc loading tray a relatively
dRort ti meergrangdrthe flagd- jssset to either FULL pp iy E ag determined dyythe onger
time if ageRLbd 44 sc is left in the tray or if the tray is left

npty. ’ Wil e the present invention has been descri bed
with reference to the details of the 30 enbodi nents of the
I nvention shown in the drawing, these details are not intended to
limt theASYBBEEY the invention as claimed in the appended cl ai ms.

° A principal object of the present invention is to provide an improved disc reader

20 with a disc loading tray that is closed automatically. Other objects are to provide a disc
reader with a disc loading tray that is automatically closed when a disc is correctly
positioned upon the tray but not when a disc is present in an incorrect position; to
provide a disc reader with a disc loading tray that is closed after the tray is left open and
empty or open and loaded with an old disc for a period of time; to provide a disc reader

25 that automatically closes the disc loading tray a relatively short time after a new disc is

loaded and a relatively longer time if an old disc is left in the tray or if the tray is left
empty.

While the present invention has been described with reference to the details of the
30 embodiments of the invention shown in the drawing, these details are not intended to

limit the scope of the invention as claimed in the appended claims.




What is clained is 1. A disc reader for reading data
from data ‘ﬁp§§’§47zgal d d| sc reader 2 conpri sing: BCT/USI8/02286

a housing;" 4 _ o a disc | oading tray supTﬁed—stm—Mm& ng
ey ol T Foveabrc 121t ve-to°sat o nexagas-necveen o NI

position wherein said nest is |ocated at an operating position \M

housing 8 What isalaimed) impen position wherein sal d nest is acceSS| bl e
fromthe exterior of, sai housi ng

sensing systemlarr |’e<§l‘35y'°§§hf°‘t reading <iata Mtdﬁéﬂ élﬁcsséﬂlé digssreadasr sens| ng
when a di %Srﬂp?xsﬁ@”e‘:t | y positioned upon said nest, wherein said sensing
system 12 further conprises a plurality of sensi ng devi ces arrayed
at spaced apartahmsutg'; ons 13 in said nest and wherein the disc is
correctly positig flc@gnen all of the plurality 1 of sensing

devi ces sense t ngfray supported by said housing aad defining facdishregpiningsegst t r ay

Sensi ng by sai 4008 Reif DRFEANE RbEYs Aid fonsing b § SHRRE Bodifpl "

2. A divﬂmré:ﬁadﬂrn@msdbeatmsdt arnoerting gositiAewithin sarll Kousing Ald dnyopeh 2
sensi ng devices further, corrgrl se three sensors |ocated at regular intervals

around  position whergin said isyacegssiblg flomethe exterion of said housing; 3. A

ui tohos, 3 & SRE e By i€ o B R esﬁ?%sanws P o,

sai d devi glse 1§Q6ﬁ'é¢ﬁ§/l pasitiched u; upon satd 0et lag@l sensors.
5. A disc reader as clained in claiml, said sensing system including 2

a control syst éniptsr fopmouingrgidsaay from spid ppen @ goid: closesh position ini nespamse & a

ESW 3 the sensmg bsycsaxf sén3in} el%éar% &%Sc':otrregp pos1{] onse% &ji nest.

2. A disc reader as claimed in claim 1, said sensing system comprising a

plurality of sensing devices arrayed at spaced apart positions in said nest.

3. A disc reader as claimed in claim 2, said devices comprising switches.

4, A disc reader as claimed in claim 2, said devices comprising optical
Sensors.

s. A disc reader as claimed in claim 1, said sensing system including a

control system for operating said motor a predetermined time after a new disc is

correctly positioned in said nest.

6. A method of operating a disc reader having a housing, a tray movable in
said housing between an open position where a disc can be loaded onto the tray and a
closed position where data can be read from the disc, said method comprising:

sensing the presence of a new disc correctly loaded upon the tray when the tray is

i e
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1 WO 98/54720 6- A nmet hod of operating a di sc reader pafivkssh2ess
housing, a tray 2 novabl e i n said housi ng between an open position

and a cl osed position, said 3 nmet hod conprising: 4
sensing the presence of a new disc correctly | oaded upon the tray when 5
the tray i s opeaid snsing step including detestingl theepresange of éhe disc bndhetraylet act i ng

the presenge of the di on the tray 7 by a plurality of sensing
devi ces arp?‘é@‘gta g?”?fféf:@&atg’ﬂé’rt positions in said tray, 8 and
wherein the di ity sqrrgte%wefex&xﬁaéaeqm\ekmr%ﬁcafloéd?@ BF WM kg Of sensing 9
devi ces sense the disc; 1 walting a first predeterm ned
timé after cor raftet sdidawhiting, ohowinglthectrayafrdmithe open to the closed positioner sai d

wai ting, noving the tray fromthe open to the closed position.

7. A nmethod as claimed in claim®6, further conprising: 2

detecting the presence of an incorrectly positioned disc upon the tray when

3 t he & ray A snefhashas elaimed in claim 6, further compiisieghl i ng sai d waiting
and novi ng step en.an incorrectl. ositioned . disc |s
detected. 1 tercthiSE ¥ pledEiSt Fan ’X%%?‘F&#EM&S@%"% discripen fhecray, W}‘%‘, Heur t her

conpri si NGiay4s open; and detecting a condition in which the tray is

enpty or contains an old disc; 3 del ayi ng a second

pr edet er m ned tdisablingisaid wéitingl enck prowihgestepsi wheman incdrrectly positinned udise: is and

after sai dd Eie{e%yi ng, noving the tray fromthe open to the closed position.
efected. g’

1 _ A nmethod as claimed in claim8 whereig sald first
pregerermned gt s gty then sl secons (M
a

a housi ng havi au ' J | RO @&ﬁE 3¢ I
di sc reader fo@sup;ﬁﬁ%@%?ghﬂ%mﬁg&g@ §1 fs“?é‘% or %%“%y t he conputer;
detecting a condition in which the tray is empty or contains an old disc;

delaying a second predetermined time while the detected condition continues; and

after said delaying, moving the tray from the open to the closed position.

9. A method as claimed in claim 8 wherein said first predetermined time is

shorter than said second predetermined time.

10. A computer comprising:

a housing having a user accessible mounting surface;

a disc reader for supplying data from data discs for use by the computer;

said disc reader including a disc loading tray supported by said housing and
defining a disc receiving nest;

said tray being moveable relative to said housing between a closed position
wherein said nest is located at an operating positiori within said housing and an open
position wherein said nest is accessible from the exterior of said housing;

a sensing system carried by said tray and located at said nest for sensing when a
disc is correctly positioned upon said nest; and

a motor for moving said tray from said open to said closed position in response to

the sensing by said sensing means of a correctly positioned disc.
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4 aid disc reader in |nclud|n | oadi ng tray supported
by said hoa&@wys'tgzo and def \muauﬁl m ﬁgtl Vi ng neRCT/F98/02286

said tray being noveable relative etween a cl osed 7
position wherein said nest is |ocatéd At "an operating position within said

housi ng 8 11. ag‘dc&@,‘g‘g}e& aﬁﬂe&'lﬂ%{?@e@e sﬁ&&%%'ydh v'iar?g a trqu.{,;o%sm bl e

fromthe exterior of sa a sensing
syst em car posigoried geaedlly vithihsaid eedceeksivle fduftinge Sdrfice in 9N 6loSid Pokition

when a disc_is correctly positioned upon said nest, wherein said sensing
system 12 of said tray. f yrt her conprises a plurality of sensing devices arrayed

at spaced apart positions in said nest, and wherein the disc is
correctly positioned when all of the plurality 14 of sensing

devi ces sense the di accompilerlds claimed in claim 10 said sBRIfY systém EBMpHSingal d tray
fromsaid o en to said closed position in response ' to the

sensi ng byphuality of sensing devices aohyed &mpa&dtap}nmmlmnsnmdaldlmst 1

11. A conputer as claimed in claim10, said tray having a tray front 2
positioned generally within said user accessible nounting surface in the
closed 3 13. Poal ﬂl's@ﬂ:aﬂér £0¢16indeB 3N -claim 12, spid devwes compnsmé%wnche%

conputer as clainmed in claim10, wherein said plurality of
sensing devices further conprise three sensing devices |ocated at regular

intervals 3 ounda her,y of said nest. 1 .. .

13, A disc rebfer A0S aﬁaﬂﬁfdfsi ﬂm% difyclaim 2, sgid firices comprisipe oprigpl2

sw tches. gendors. A disc reader as clained in claim 12,
sai d devices conprising 2 opti cal sensors.
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