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PLAYERS This invention relates to sighal reproducing apparatus for use in
optical disc players. 5 In an optical disc. pla er_for reproducing
an information signal recorded on an optical record di5g.ja8q®ical head
device is provided to read the information 1signal froma spiral track
or concentric circular record tracks f or ned on the optrcal record d| SC. An =
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in 10 Figure 1 of the acconpanying draw ngs. The opti cal head devi ce shown
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analyzer plane 3a therein, and then enters a collimator lens 4. The

laser light beam collimated by the collimator lens 4 passes through a

quarter-wave plate 5 and enters the objective lens 6 to be focused

‘thereby to impinge upon the disc D. The three laser light beams are

25 so aligned to form a centre beam for reading an information signal

from the spiral record track and for detecting a focusing condition of

each beam on the disc D, and two side beams positioned on respective

sides of the centre beam to be used for detecting a tracking condition

of the centre beam in relation to the spiral record track on the disc

30 D. At the spiral record track on the disc D, the three laser light

beams are modulated in intensity and then reflected to form three
reflected laser light beams.

The three reflected laser light beams from the disc D return

through the objective lens 6 to pass through the quarter-wave plate 5.

35 Each of the three reflected laser light beams having passed through

the quarter-wave plate 5 has its plane of polarization rotatéd by

ninety degrees in comparison with the respective laser light beam




2 |nC|dent upon the.disc D. The three reflected Iaser light beans havi ng
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_detectlng portion 8 forms a beam spot P on ‘the - photodetectlng
elements 8a to 8d thus arranged, and the photodetecting elements 8a to
8d produce respective ‘output - signals Sa Sb,[ Se and S8d eachﬂ
_ 25 correspondlng to a port1on of the beam spot P formed on. each of the
U o photodetecting elements 8a to-8d.
' o For produclng the reproduced information signal - the output :
: 31gnals Sa Sb, Sc.and Sd- are summed by an adder 9 to pr-oduce an added
. signal Se as .shown in Figure 2, and the added signal Se is used as the
30_'reproduced 1nformation signal, in the same manner as dlsclosed 1n, for
.. example, Un1ted States patent specificat1on Us- A-h 079 247, -
The information signal is usually recorded in -the form of small
_ ' pits arranged 1n the spiral record track on the optlcal record track,
~ .. and therefore the centre béam is subjected ‘to- dlffractxon caused in-
35"response to each of the pits by a-movement of the spiral record track '
- relative to the centre beam xrradxating the splral record track
'resulted from the rotat1on of the_disc ‘D. Accordingly, in the beam
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For -the: purpose of el1m1nat1ng this problem, there has been -

proposed an 1mproved signal processmg circult f‘or producmg a
reproduced mf‘ormation signal based on the output s*ignals Sa to Sd of
the photodetecting elements 84° ‘to 8d, as shown in Figure 3 of the-
accompanying drawings. ' '

In the signal processing circuit shown in Figure 3, the output
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respectively, are- .added to each - other in an adder 11 to produce an---..'_'
~ added signal Sa + Sb uhich is supplied to a phase shif‘ter 13 ‘operative _
to cause the added s1gnal Sa + Sb to have a ‘phase lag correspondmg to o

the phase dif‘ference between the output signals Sa and. Sd derived

: _respectively from the photodetectmg elements 8a. and 8, or betwéen -
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the 'output signals -Sb and Sc¢ ‘derived respectively from the

- photodetecting elements ‘80 and 8c.. The. output signals ‘Sc and sd

derlved respectively from the photodetectmg elements 8c and " 8d--are

of . the



phot odetecting. elenents 8b and 8c. The output signals Sc and Sd derived
respectively fromthe phot odet ect.ing el enents 8c and 8d are 4 added to
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- the mformatmn s1gna1 recorded on the surface Da has been completed
. the optlcal unit 10 which has faced the surface Da is moved through a
path detouring ~around the disc D' tc face the -surface Db for the
~ reproduction of‘ the information signal recorded on the surface Db, as
_ o 25 shown in Figure 5 of the accompanymg drawings. o '
R : . In such a case, the disc D' is kept contmuously on the disc
. drwing table 15 during. both reproductions, but  the direction of
rotation  of ‘the dise D' "is: changed to reverse between the
reproductions. Therefore, the direction of movement of the spiral
30 record track on the side of the surface Da in relation to the centre
' beam from the optical unit 10 incident upon the surface Da, and the
-direction of movement of the spiral record track on the side of the -
" surface Db in relation to the centre _beam from the optical unit 10
_ inc.ident_ upon the surface Db, are opposite to each other. This
-_'-35 results in each of the phase differences .betueen' i:he‘ ouf.put'signal S_a'
" of the photcdetecting element 8a and the output signal Sd of the
. photodetecting element 8d, and between the output signal-_Sb of the '



i ncident upon the surface Db, are opposite to each other. - This 35
results in each of the phase dlfferences bet ween the output. signal Sa of
t he phot odetecting el'enment 8a and the output signal Sd of the e
phot odet ecting el ement 8d, and between the. output. signal Sb of the = 5
phot odetecting . element .8b .and the 'aqutput signal .Sc of the
.phot odetecting elenent- ‘8¢, which arise in the signal proceSS|ng

" circuit, . bahogodeteetingd ledemansn Bhe arer dhieictoutpst arigoahs elperif! ythéte??

signal -pr 0%%%6&%8{:{@“' élbeP:@Xt ”Ec,t hﬁnfﬂiﬁsé‘n%@' fihere él:Lst O%ﬂafh%%?es@iﬁ%

.Figure I S nat wavef or m
r eproduced CiFapbnnheingninyeysed l’@&\"ﬁﬂ?t the: repepiieiongniand eensgayeatly thenoise

ratio of tmgﬁsprp}%esﬂngnt@fdml aavisﬂggmaé mﬂﬁseosnmebnﬁgox&dﬂ sthhsmrobl em
_mayalsg |g notlcal fli.lsc i ch ? 0 t he unit 10
Shown | A FIFGERES 13 dd Pt geaite hrpEl Ve o, F RSO o £ §5% he.
opti cal umrtep&@ducadd ioforsatian. esighml rqmotiube sedueed i ‘ared yttteotsignli otmat I'on
SLonal s\ HBiGR et dh dr ERY SefibdfiBed inkdPhallild SEhh LYRER: vS 1By SR

conpati bl e | ce?] eratiVe se vely {o repr oduce _
i nformation si gHHSs PF‘Pb}ﬁ"h "@Ndéésﬁl %Q:isﬁ,hliéh anaspPhicsladdser Pbﬁye&‘pmhékh mately

30 cm and Qmpyby< Rné o’p@wélehﬁ‘i/ﬂ Qboéhoﬁhgﬂmahtlﬁ‘er ¢C(ah§eéj1sv\ﬁﬂajl %r&é&('jﬂ%‘iﬁ f“ s¢
a _di E

which h adlameter of y__12.¢cm and o
audio 38 ool sPinssrae o R oBbldar unit” 1 i coongrsplen i rBetoslibenyi ng
. draw ngs,- senecaivemyrpmtthbirﬂ'ompauioal signals frapesptiaaX |r|eabrdi|dascsirdt\/itng' tabl e
- .21 on whic Vi di n C riLving:table

22 -on Wwhi Cpliig‘?%rbe‘?rt t?l?% s§| oggﬁlﬁgrlg g?ési%geg{yle arg%td dh.i.cn gthe”“‘
opti cal umqpemt:avs se%ﬁntaéeilyoeqomenrqdneefmfsrmeﬁiensewﬁ s dfrqm muwﬂﬁg

tables 21 aﬁgeZZni& %ma&daﬁ.etéme@rrlabpvaxﬁnadme%oea ah@ngnauniémganary
i ne pa§5| n%ét hr qu the centres the ‘;J rst. and second disc 25

0
driving'? gvisio rﬁ)‘gfil 13Tﬁ%“1"3§‘£:' ﬁsg’nf" oppacksdisg vhich Pag R PIARSSHEE | cal
unit 10 forafi ngppirbginataly e 1Baam andd dmewside deadigitale aaisedignal Mps nge on-
one of the gg% gdi sc VD and .t he conpact disc CD rotated by the first disc .
driving table and the second disc driving table 22, ‘respectively, so as
to read the-infés nBhawdn 19 gRsuneechr aEd the 13REOBPANY gl Gral ESYD I 2he

Corrpact i Sc@:mmlb\i\bﬂﬂ)ttlbﬂ |d§§@rplhjré}ht ab@iaat difseodpiviteg ablé @1 oiqlmhtlch 10 -
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21 and 22 to be- movable linearly in" a direction along an Lmagmary'
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. 22, respectlvely, so as to read the 1nf‘ormation signal recorded on the. -
30 -video disc VD or the compact disc CD ' ' -
- When' the ‘laser light beams f‘rom the optlcal -unit 10. trace a
spiral record tracks formed on the v1deo dise VD and the compact dise
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between the first and second disc drlving tables 21 and 22 in a
| '35 predetermined direction .-om one to the other of the. first and second.
dise driving -tables 21 and 22 The optical unit 10 havmg such a |
lmear movement between the first and .second- disc driving tables 21'.
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on the conpact di Sthe€efdre, r eheatdi pecttion t 6 nmoeadene b ayhefl spinall heearii 'ca'zicu_mi..t

10 i nci dent ungn D% GRIDAGE 6 36 (BlatdLF GPORS ckfL L0 18a5 el ol

results in eac Fences between gnal
t he phot odet emxhg%llemtswoaan wédes dpee VI %Ithdei@ﬁctm Of movement

phot odet ectp ncrelzséregm&ﬂmee&ch 15acnb%wee@ cbh.saccuapsa c§l gnalel&o@xf tbNene

phot odet ecti ng el enent F he ~qut Si &na}'q S{q th ttrg’got odet ect.i ng
el ement -8c,  w Eﬁrearqeé'é wem ﬁge STRYASH] dEe gidgntcypen ﬁ%"‘ﬂaﬁ\‘iepf‘é"d
bet-ween t he r &@Dr, odres tappos itfe theeauhnfocnémtla'hlssre;nats irceackest the phise

video disc  WRsraoed heckaR QIS LA Qledhesd HEONIPLAAAS! AN | %%&ed

on>#he- conpact |sc con sr-gnal™ processi ng -
circuit havi ndat hedphheeomutteisnausemf swcmmhonqdemq}une glémenpoBd, and.

avail abl e fgr Heleceapcnatduleb& e@gﬁaahbdmscenelﬁ%@éaet/éeeﬁfgdbﬂanem 8hng" BRENt
|nvent|on there 1Is pI’OVI a SI roduci n ap at us use 1 n an

optical disc PUE¥ s\kﬁ“aclhsﬁs‘efs ;QS"""P‘? eting.elgmen ,dgmch be"r? igpthe
optical. recorsdgmdn Sp@océﬂhng\hdm&:ibanbeﬁfgmiﬁﬁrltém be&kge‘iﬁh:heltﬁewemi&deﬂ off n.a
record track;

appar at us Com,}rhlem ni‘a}?"é?q'lgrg hgi%n lortg ggdf Slogn%%lgz [ﬁg]eég: gs%“ 21@ %)%e %e t he'
- record track ansed\&tmrscoﬂ they imfematépm sigpalli resordedh; oreaheopcmpcab Hiésal :
means incl ggli rg, aahdogcn&abelﬁﬁﬁaﬁﬂemvegrmﬁﬁﬂs'ppgcetsg‘fng circuit having the
phase shifter- 13 and ‘shown in F1gure 3 is not . avallable for the
compatible optical disc player '
Accordlng to the present 1nventlon there 1s provided a 51gna1'
'reproducmg _apparat:us for use in an optical disc player which uses a’
25 ,'light' beam, incldent upon an optlcal record d1sc on thch an
\/  information signal is recorded in a record track, to read the .
" information signal i‘rom said disc, the apparatus comprlsmg
| -disc driving means i‘or rotating said dlsc to move the record track on
o said disc in a predetermmed dlrection, ' _ _
30 'optlcal head means includmg an optlcal arrangement. for causmg “the
".llght beam to 1mp1nge on said dlsc rotated by said disc dr.wmg means
o and recelvmg a ref‘lected light beam f‘rom sa1d disc, and. at. least
flrst and second photodetecting elements whlch are S0 d1sposed that a
o _beam spot is formed on said first and second photodetecting elements_
35 by the reflected llght beam recelved by the optical arrangement ‘and
‘are a11gned along a ‘direction of movement of a diffraction pattern_ -
appearmg in the beam spot ‘in accordance ulth t.he movement of‘ the



| i ght beamto inpinge on said disc rotated by said disc driving neans and
receiving a.reflected Iight beamfrom sai'd disc, and at |east first and.
second phot odetecting el enents which are so di sposed that a beam spot is
“ formed on said first and second -photodetecting el enents 35 by the '
reflected 1ight beamreceived by the optical -arrangement and-are. ali gned
"along a- dlrectlon of rmovenent of a dif raction. pattern appearing in .t
beam spot i n accordance with'the novenent of the - 7 record track; phase
shifting neans fé)nragxaryl ng the phase of at |east - one of first. and second -
out put -si gne¢ardo hed respectlvely based on e t f said
first and iﬁ&%@hm@ﬁ Chhﬂ?tfonglmmﬁeﬁb% phase og eg%Woﬁ%éﬁg?fﬁg?
an

causing -
said first second out put. Sisg é@l&apeetevgiyt bawsmtﬁﬁt&aﬁf?“sm d phase
~shifting mgaqssqc‘qn LE slih) 56¢ain

the dlrectl ggxgog fdilents:Of .the record track
in relati oytjutisher Isagmtfibﬁ'amql #EFNI PR S¢S -

and.- a nmeans

operatlve to, ,add_an dodfuisivigl sand smondncbmepm 1?)' “%l%‘ .deri ved
from sai i5d p?‘l'&g‘g‘qgﬁl %I ng. ?r*eans t?tgﬁ 4; héa:fs Liﬁtrespdusem)nd out put
- signal s so seeectivply)c}ecﬁﬁsa hropghy P or matl on

enmbodi ment @}e {&S@f\boddwﬁmbfmhemﬁ Smcﬁel“a’é‘g t?eprcs')tc}gm ng L

..

~ apparatus f use |n ‘an . fgl gmpl ayer, 15 operatlve to rotate an ,
- optical recmau m@ée% i’nfor mat | onbdschngé ad&ﬁpaad cause a -
11 ght beam § gishgPhésne ometﬂeetepﬂdcaf‘e rfc P rot at| ng a

redet er mi ne pftangaicans) to ptheTy t??édo tical:
Iroecord 9 scsi 85‘;? Wéje(fzveada%réf Fprase sh e e P

repro uced | orma,t | SH3dhceM & hrépi-ddmxed viav et oFm
di stortion. apekta ﬂdpesecmd xptpuls ? 02 noili sre]m?a‘??o can be obtained in

o/
both a first ereln the optlcal record disc is rotated clockwise
in relatlonif‘grlmﬁg‘fq ’h

. bea i ncj énheimhtnml mayeclmoui@% and a-
second situation V\,Hﬂluél #n (&FR %?n%%éé gsdl SG IS

{214 layer, -
~ count er-cl chiggaﬁe llelisrédilc&ﬁg oappnnetiuhefpl‘ g!‘ﬁe H8a AP ARTLPRA: Eﬁ%"oﬁ’ e ‘opt i cal
‘record disc Ay ggwdé]m}@&oﬁf dide oprwitieht an rﬁﬁ@ﬁ‘t“P&P'}my
provi de ¥ S|<§!$E$tir"ép?%d'38?"hg 'Syst em fp Eee |& q ﬁﬁﬁ"ﬁﬁh ghieseptabayer
- operative tosirggantis waconded and cause A & Eﬂ‘s an i n{:orma | Qhe S gnal
. is recorded Qerl:%r a&'fs% %tdtﬂhi b@é&npredebepnm;d Sm‘? £Redpt? A regé)rd :
o | information signal from the optical record dise, by whicha reproduc

information signal with reduced uaveform distortion and a suPe:i“
- tained in both a first situa on
' i al-to-noise ratio can be ob _
2 : ol cord disc is rotated clockwise in relation to . |
_uherein the optical ‘re ) socond -
the 1ight beam incident upon the optical record disc an a

- ise
situation wherein the optical record disc is rotated counter clockw |

in relation to the Light beam incident upon the optical record disc. e

25 o ' An embodiment of" the present invention may provide a signal o
| reproducing system for use in an optical dise player oper:tri‘: t;:, :
| rotate an optical record disc on uhich an information sig -

recorded and cause a light beam to impinge upon the optical rec::on '
dise rotating at a predetermined speed 50 as to read the inif"o:'::uon:.
30 ' "signal from-the optical record dise, by which a reproduc;ed rlx :o-mise |
signal with reduced wavef'orm distortion and a superior signa e
ratio can be obtamed when the optical disc player is iserecord:_
reproducmg int'ormation signals from a double-faced optica :
disc which has respective record tracks on each side. e .-
'l35' An embodiment of the present invention may provide a sign
) reproducing system for use in an optical disc player oper?tiv: :: |
: rotate an optical record disc on wn_ich_an information signa _



disc rotating at- a predeternined speed so as.to read the information 30
si.gnal- fromthe optical record di'sc, by which a reproduced information
signal with reduced wavef.orm di storti on and a superior signal-to-noise .
rati o can be obtai ned when-the optical disc-player is used for reproducing
| nformatlon signals froma doubl e-faced o%tlcal record disc which has
respegtjve record tracks on each side. : .- An enbodi nent of the -
present-invention nay provide a si gnal reprodu0| hg"'sy's’tem for use in an

tical di I I t tat n h
Pt or mat 1 on s FgRUferchr BhlatCe Pighf'Sleh B0 18Bldge ol SBE Sa% A Biptl Lon
t he opti-cal retisc d'ouaislmgrm atpmgemqudrmdesmadm Beask thes dnformationead t he
information sigpal) H&ﬂ% éongg%i fédor G‘cﬁQEdbg'uﬁieh eregpé Red 1hfdMmRE RCd |

i nformation- S;g wave Ol‘mﬂl tortion asu erior .

si gnal - t o- noi $deWRL with redueed wanefom disventisnandaupssion algnalslo-peidger is
constituteq t Gabo %aﬁ(lﬁpaﬁﬁal%éﬂ ARér €Ré o Ftﬁﬁlpdi%ﬁeﬁla%r Qi3 bdons@PRItad itge tO

reproduce selectivel orna |gn fromoptical record disc¢s of tmo

. di fferent typ§’§ ‘E?@\H/ tible ‘W’Ef?g d ppefative tareproducei on -
wi-ll now be d@ccécdiedipyinmmaoioremmla \nrbdn ‘dgtical afeecmcasco éthetwo :
acconpanyi ng qié?‘i“é:%ﬂ tghggog%ho W@id& M% al rtgo r %erred to by like -

ref erences, |s a SC i-on showi- ng an
optical unit: enpl oyeoﬂ‘henimnbjm whil dbtscbepdeepeibedlrbgm Qt‘ iexamplecwidhat i ¢

i1 1ustratifgn siaedidrde %ooiﬁé aQEon%aﬂyE‘ing WMR&?t hideghdut WERenOPiUeCpArtgni t Of

Figure 1, and one exanp usly roposed S|gnal pr.ocessi ng
ciycuit; Fi gur3€33rqf§”éﬁdsﬁ?lé’ﬁaﬂk€ 'i'quE%'lcFét |3BH oheePEhe part of the _
| phb‘t"odet ector shown imighr@urts &, scheshtasolhestrayboidskouwdhg aheopRi&ill @izl ¥

~proposed:si gnal essin u - Figure 4 is a schematic .
illustration seHBg?yﬁé qip%%ca(‘l ﬂl-"&p{’f%&r *di sc player used for. reproducing
information signals fl?irzm‘a 2 disbk es¢heoaticoil luskratios oshbwing @ pargwfeas is a ..
schemati c 4! | UnbE h 8% ousggi th@ToptX ahﬂtngrtﬂg AP aaridOPn e _o‘pitical

di sc player used for_reproducl nE ormati on % $ignals o
doubl e- faced REEYiASlY @rweelaisnalppgmeesm girguibhenntic pI an VI ew show ng

a part Of a o Figure 3 is a schematic illustration shown the part of the
o ' photodetector shown in Figure 2, and another- example of the previously .
' proposed signal processing circuit; o _
20 : " Figure 4§ is a schematic illustration showing a part of an
o Zoptical disc player used for reproducing ini‘ormation signals from a
" - double-faced optical record disc; ' _ .
" Figure 5 isa schematic illustration used for explaining the
| operation of the optical dise player used for reproducing informtion '
25 " signals from the double-faced optical record disec; '
Figure 6 is a schematic plan view showing a part of a
: compatible optical dise player; =~ - o - B
_ Figure 7 is a schematic illustration shouing one embodiment'_ :
L of signal reproducing apparatus for use in an opticai dise player and
30 according to the present invention, o _
Figure 8isa schematic circuit diagram showing an example of‘ 5

B



conpati bl e opti cal disc~player; Figure.7 is a schematic illustration

‘showi ng one

enbodi nent of signal reproducing apparatus for use in an-

optical disc player and 30 according to the present invention; Figure 8

is a schemat
~used in‘the

showing a portion of another enbodi nent of signal

ic circuit diagram show ng an exanple of a 35 phase shi f

ter

enbodi ment of Firgure 7; FTgUréKQ'LS a schematic illustration:

for: use in arphapt ishdfcet asecpliayerfe anbbdimentr df nPigueettre present inventi’

and 5

- further enbodi nent

di sc player
Figure 7 is
-optical unit
‘beans conpri

i 9% 5ub § 15% SEHGIRLECLLbLAKI) 9B BHOL R FoP U dngl 2

nal “reproducing a use 1n an.o
ma%@@otonfhg geak wepmd@sm apmﬁus dier TR ianBodiptbeal” @Iisc

%Qﬁ%é:e(ina%cct%irﬁxéﬂmh% p%eﬁ@tﬂnﬁnti@h“andm ayer i.n which
shown _in Figure rovid and three | aser

si ng EIE0ERL 10 1o SNEmRkS SHqusBBEken SHiHRt ch LEATHIRG ohed

reproduci ng apparatus~

a :

the’
Pght

~optical ‘unit flPthere embiodemkrito di‘rrmuggel oPeprddagiingC apparatas d fet sasehishah s

Spuiih iR Pkfr, o bl el the i Spfftabiicen "so ws”

provi ded wit
arrangement

tao be nodul at ed |The15mqunmmpfyfilsyreﬂel!rﬁéﬂplli$d to, i fort éxamphé y an wtc;oau

track, and t

refl ected |aser lig

refl ect ed Qi

whi ch 20 pardidal beamsoawd lgéuém:earw aaélmhcwuhxﬂaoaa@b @aoPéd $8Simpinge.

hfRe %flhf&t egh aanféiae 'db%icélecnﬂﬁ‘i! cligS Genbin 9% MFi 4IRS 1 18 i

beans |ncIu a reflected centre beam an

REoBidads. %éhéﬁﬂaéﬂi’%ﬁig beaR, comprising &d%%“"’éep‘?ﬁ!"oﬂ& &ve

det ecting portion 8A for detectin ef | ect entr.e beamand a
det ecti ng por°r"| &t ! % '5?!5054 s%%sed'%tiah g Pg’g% J‘ IE'P vv? égte
portion 8A beipieah rleoerd drpek tfiovued, thereant Whith taneaxrr@chzwnédoslsuall trddms

The detecti
el ements 8a,

rbgng Rg;?gﬂe{ted%\t hsﬁré‘dé@ﬁ'ﬁ%@d Qﬁeedf 085 £ tdlet 9:9@&1%%& Ngn

so arrangd® tipkens Yy othecrmRlY Rita| éﬂeﬁ'?% ?ﬁ"ﬁﬁd"%‘iﬁ’"ﬁr &ragk,gaad 4ben
substanti al | yeF1e¢t@at a8nghe dptisalli reaoid omsbortbes'aﬁmohuageteembecédam@eet-l al

direction of
~portion 8A i

20

Jdi gﬁ X Oe;; | 1£c"1§8§?%t r%%l‘lee’%eé‘ é’én%P? de’&m""é‘ﬁ& *Lu&h?et%&?g& s'ige

beams

or 8

tl%

are disposed close to one -anot her, and are

- The embodiment of Figure 7 1neludes a photodetector 8 which

partially constitutes the optieal unit 10 and comprises a detectlng T

: portion 8A for detecting the reflected centre beam and a pair of‘

,detecting portions 8L and 8R disposed to race each, other with the-

. side beams. = The detecting portion 84 is _composed_ of four;'

25

30

35

detecting portion 8a between for respectively detecting the reflected

- photodetecting elements 8a, 8b; 8c ‘and 8d which are disposed close to
one another, and are so arranged that the photodetecting elements 8af

-and 8b are aligned at substantially a- right angle to a direction

corresponding to the tangential direction of . ‘the spiral record track"

on a plane in. uhich the detecting portion 8A is disposed, and the

photodetecting elements 8d and 8¢ are also aligned at substantially a -

-right angle to the direction corresponding to the tangential directlonf

of the spiral.record track on the plane,in which the detecting portion o

8A is disposed. . On. the photodeteeting elements 8a to 8d thus

'arranged the rerlected centre beam forms ‘a beam _spot P, and the -

photodetecting elements 8a to 8d produee respective output signals Sa,'

~Sb, Sc and Sd each corresponding to a portion .of the beam spot P

formed on each of the photodetecting element; da to 8d



30 photodetecting el ements 8d and 8c are al so aligned at substantially a
right- angle to the direction correspondi.ng'to the tangential direction of
tthe spiral record track on-the plane in which the detecting portion 8A is
di sposed. .. On.. the photodetecting - elenents 8a to 8d thus arranged,
the reflected centre beam:forms a beam spolOP, and.the 35 photodetecting,
el enmept:'s 8a to 8d groduce respecti.ve output signals Sa, Sh, Sc. and. Sd each

corresfonding to a bR rEfIRPtEe qeREre, BeaR dppRdisting FrE%i PBRtedetRChime; glements
phot odet ect i ngSaa|ten&dntr&386eérDs&d}ected ‘toadiferaction deatised riey Pesponksé r adieath ng

caeen T T s Y BLATE P pl PRl PRER.HORCE BhebE B EIAGRNORe
noved i n. -rel atheoeentre: bean Hocident rupobettm opticadnrecepd ritsskeby fihiec edtatéamr d
“disc by th% I OfirleOP, 5Ach1J3%§i(}f in '%ﬁgg:f %mrg:lo\‘. pifBrhdfo %&?ﬂ?ﬁ%ﬁod&&%ﬂfd

on ‘the photodetecti ng l ement's éa to the reflected beam a
diffraction patke@ents Sar B fnby ride ?Qfléa’i%’ geRtrenbeate 3 AifAractdenrrRAttRER k
noves, for ‘exaggrirespdraifg dtdseewprplltncilncamﬁd spiiFan aﬂ.-eam ou/rfckormd?esn Fogure -
7, that is,-adrection f ?r' qgoto ebﬁlng ge % tl?elo
phot odet ecti ngS3A"Bhenti"gd 8 refcrtb?ﬂtﬁ Gtst o eé?ﬁfd%l Enf éB Fi8YrRe ;
phot odet ect i'ngthaltenient @cdirmctiondi froat ithe fphoboddteciingt dlenertt i 8y &b etbert .

8d to the nRO! GlELACIdHIne SRR 82 o' rrohOf By phomigt ads Bgfélbﬂ&mebs%nthéc

to the photodetecting e a spee orres on ?
speed of the sphatadeteeting element %th Pach- Weﬁh@f’ouft“%t ""1% Pagtgdatecting

'to Sd vari eselemént BaCO6 GABCShotYAStRCt MYT epémeﬂasaa bﬁ froletHd phddakt&dting
-paptern nmovi ng ﬁg $e di fferences  arj.se

1 b
betwéen -t he ou?I | geaé’ngam 2" 8‘?°tt°ﬂ8te§ﬁ6?%c?§? AtefeTRees AR ESRINd Lne
~ output signal tSd aofmovirg sheedod€t Bt spiradl eeanrd: &nh;ckaMdbeam@rf the auwpput

si gnal Sb b thgnRDOt 8delrt i ugl RPN BRodiadl LIVE OWIAULIGIOA She O

t he photodetectlng el ement 8c, -respectively, -in.response to t novenent of

the diffracti chifffeetdon Pattens' RRURgsibtthe. bepm petplt sbsyrfalresait ambasy
obtai ned from amepérmeedsﬁﬁét bé\ﬂve@hem%nbﬁtﬁﬂ: afghaibsa resnaet bN&HoMete?Hth

added to.each t 31 to ded.sign
and the output® 6?:%“ 3%8 %&%Btsélgﬂ%]d SBr S&Lt%ﬁegMSg%‘ifé’tté’fﬁq eﬁﬁ"‘ ﬁﬂnts
8c and 8d, resqmbbetvedeyl, the @ubputo’s ighdddSt @ fetind phbtodetéct iap clkthent Bb and

produce a_nezgddﬁﬁa%hgﬂfg s§§nal 2 of tFerﬁdi@ﬁgte%'tgn?leierﬁént 8§b laés%et?\?lvel?d -

are- suppl i
- % 7 .in ‘response to the movement of the dlf‘t‘ractlon pattern in the beam
spot P.. _ . ' . '
~ The output signals Sa and Sb obtamed from the photodetectlng ;
_ elements 8a and 8b, respectlvely, are added to each other in an adder
_ 25 "31 to produce an. added signal Sa + Sb, and the output signals- Sc and |
_ l‘\../' o S_d obtained. from the photodetecting _element_s 8c and 8d,_ respectively,'

‘are also added to each other in an adder 32 to produce an added signal .
~ Se "+_ Sd. E The added signals Sa + Sb and Sc + Sd are supplied to a. .
" sWitching block 33 which 'eonta'ins"first and second switches 33A and
30 -33B for extractmg ‘alternatively the added signals Sa + S8b and
o 8¢+ Sd. “The first and ‘second switches '334 and 33B are 11nked with
~ each other and operated by a control signal Ss varying in response to )
a direction of movement of the spiral record track In relatmn to the
" ‘centre beam incident upon the optical record disc. '
.35 : Hhen the direction of movement of the splral record track 1n
B , relatmn to the centre beam incident upon ‘the optical record disc is
such that -the d1ffract1_on pattern correspOnding to each pit: in the_



- control signa

. (4
swi t.ching block 33 which contains first and second swi tches 33A and 30 33B-
for  extracting alternatively  the added "signals Sa + Sb and Sc + Sd. _
The first and second switches' 33A and 33B. are. linked with each ot her -and .
" operated by -a control signal Ss varyi ng i\ response to a direction of’ '
- movenent of the spiral record track in reldation to the centre beam i nci dent

th t d t of
R Sorr ey Rk Prtoncle e oo N 4oLiIR, SHSERNERTaRh FR BIE Lt
~optical recoinl tiesbeam spat P tﬂoamect log - the fphokadebectingt erements rSaspondd iy to -
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with the arrow F In eam s or ned hot odet ecting ele

'8a to 8d by thfefiest sviteh éé‘hﬁ“@ heapdded signadede - 51’16?15 Bickedsput dypkheced

: fﬁt gy the fiaéo%hdSWﬂtGh BBA aidoh fn:ead&edasy,gnaén Sﬁem%ctfonpbshedeﬂéﬁt by
e secon S

t di t
movenent of Phe® Vylgeplsipéf'g]rBer@SPﬁd Onrraﬁ ﬁ"??r%?% &R ggetﬁegxtelg:fc Ionﬁgﬁ'e“t -
. incident’ upoutpdnha;haptopcmalr gecort (disc iis surih thaat théedifiracioni (platpexnt ern - -

cor r espondi ng. b g,Baelng! bo ! Gadd'5itPih g [GAPLE 1dAEY JALES ablled Ny che

direction indicat eam spot ornmed on - 10

phot odet ect i #iesk Eorerindiared v gy Bye @rsow & F%c‘i“édb%hls?%t l?eé'ﬂi'quhé"a'éﬂfed

;l gnaISbSeuo+ ﬁﬁwoaemcfkg@ @wmet h hs tmﬁ thi. laat bﬁV\tﬁéZW_F@Sécb%ﬁdgéﬁﬁeaiiéﬁﬂ suw;gl -
a + is pi ut. by, the, secon e + or. -
S + Sa t hucaddeBicadei By £ s, BLOKE, PR B Abeo! Cifpen it ehoEng B O
" through a pham:tedshigrlaérSa?A» 8l iz fibcked\witchy Ihe. secbne plidel 33Bifter 34 is .' .
operative to cau t d $i I b, p
correspondi ng. toﬁ%eﬂgﬁgs%egqa fge]?eﬁ%sgor gt we%re!n"sﬁl g%{‘etdo anfs&engﬁtsﬁ

‘and  Sd . der $Widghr 33bebs iSHEPYied @ireatdy pant Hueughia @aéﬁieﬂﬂrﬁgf‘ a‘maBd

or betwees thgitcAUBRUL Thé Ipdse sﬁbrtefrn@u s od&‘dt\ieél té eséa.eet ithe! ¥dadd om "
the 20 phot odet %I ng.. el eng nts
b

8 .
phase di fferBH&8IpaevESR PRe ‘éddéﬁ E‘? dﬁ‘gF aﬁ‘afesﬁa&“gé'esq-"'gg%ug? e@feed toQ
the phase | priasey diffepérase bétwkemr tBd amtipithesigimdd Sagnand S8d + d8dived Sa. +

Sb pi cked UD-dupekDR/G1GC R St GHoeh3Bbectifg SWdheh: S%al SndPaI Algd iklderd

xtrac ective signal Sa +
+ Sd picked He bputpet fisigralsy Seh A Spd derdvetid#EsRIGARelYSa Fromy Bhe sc + -

- Sd subj eqloedpiidtolibgedtiAg e el afenty tde nlimsee§hs£t &ha84.théhe gentael pﬁa@al
'SO causes thglf‘ference between the added signal: Sa + Sb or Sc.+ Sd -subjected to
o - the phase lag by the phase shifter 34 and the added signal Sec + Sd or
Sa + Sb picked up by the second switch, 33B _
_ The. swltch 35 1is operated uibh a: control signal So to extract o
25 selectively the added s1gna1 Sa + Sb or Sc + Sd_ plcked up by the f‘1rst"" s
~ switch 334 and the added signal Sa + Sb or Sc + Sd subjected to the. W
phase lag by. the phase shifter 34. . The control sxgnal So causes the ‘
_suitch 35 to .extract the added s1gna1 Sa + Sb.or Sc '+ Sd when the"
_ phase differences between the output signals. Sa and Sd derweq )
30 respectively from the photodetecting elements 8a and 8d - and ‘between
"~ the output signals Sb and Sc d'eri'ved 'respectively from the
photodetectmg elements 8b and 8c are substantially negl1gible, f‘or
. example, in the case where ‘the optical record disc is of the constant g '
angular veloclty (CAV) type and the centre beam is 1ncident upon an'
- 35 area close to the outer7sst radius of the optical record dlsc, and
further causes  the switch 35 to extract the ‘added signal Sa.+ Sb or L
Se + 'Sd' subject'ed' to the phase lag by".t.he. pheee'shif‘te'r 34 on other . -



switch 35 to extract the added signal Sa. + Sb. or Sc + Sd.-when the phase -
di fferences . between the  output -Signals ~-Sa and Sd derived 30 . -
respectively fromthe photodetecting el enents 8a and 8d and between the
output. -signals Sb -and ~Sc derived . ress,zﬁti,vel-y from the .
phot odet ecti ng.el ements 8b and 8c are substéntially negligible;, for
exanpl:e; in the case where the optical record disc is of the constant -
angulié‘r/v_el ocidegagion®) -t ype  and the centre beam i's.inci dent upon an 35 .
‘area close to the gut st Ladiglis . of; Lhe i Calenl ££Qh ' nd, f er -
causes the switch %Et?gng%{er gggéﬁggglﬁgdr%%%a s§a§§(£§g g@rt?gbgpg,gad_s'ﬁ@;& o
subj ected to tdfemprresat|ef the qmabw&gerdsww@g@rm'sml@ﬁim I¥er the cgabrpsbaam .
I'n the case: ofjnoigetPipémlthecsidallidige Of s rORtEOM Y Mbgh A aREREaOE1dERYEFENT -

f-the spiral d track i | at] t.h ent | I.nGi dent the -
opt i cal i o 1 SPATPSY \radlih G Ui SRFOSRY, FORGI Bleg. SO niPaty RBHSL the

radi us of -t he phasé odilffersnees Wkitseen $he tdusipute atgnads 3ahangSs anditfeteeemtes -

between.th : ' - ng.. e ' . il d
Se 15 el at i vepliBpe SERELS, sBoaflf So Yo ABELAISEIE S8pge'and baltior Sbd MBEfectRal ")
area cl.ose to huteigureksdivelydilaw BT anharefprciless tpeths Pulpest radiymof &heh

of the phase digtiesEnreasrdat¥Eeso tihat 1dichoot RHE phaSealifr&endBs batween the

by way of ARarEBst (HenEbA o And A Fpeient B (cferan sTERRs St oS85 1t

extract the ad&gdigibgpaﬁé&&_ﬁ TBereforSe by @ay pif céwanipbe)t théiecohtrsl ssgualcBt 33A .

when the centrg, . 300) u nea.l yag ) ed. .t urqas
Count ed 1 om t45e et & | oaupe e Bt cCy kR Tek kb Uridadly SIBRISa' { S or
opti€al Tecor adiFs¥d PRRkei@HEdthe §irngt suitehSi3hmhen the pentrexkeamo drpinges
first swtch 338n0kn tAieaddderhdih@NéHe - RandredD t@FnsSeodntRd THbh et dut Erniolde
phase | ag 55 t he phfasg shi ftg‘r._ 34dtr'1:us extr Ct%&ib% the switch 35 is added
to the adddd sf“gRa3f &8¢ Spdgatreegrd: tegek,on g RkICRY eRRTE EdSAd swit.ch 20
33B in an adder 37Thet-adpeddiigrak SacprSbdocese i+nSdrpirkedousi ghal fiBist . swiltoh

1 connect: o bOSUkLal, S5gated 1EggUHEG, 3 SERBGLE choM) plad ThE "
descri bed abowy, thhePhassr shbiten B'hitdumaestaactadyhy ths 'switkchhR5aiiperddedofPt he
adder 37. as anhel dbddd Wikhat bucesh 27 syav8bOpiBkel Soud blyOBn@nsbcdnd | smitened
signal-to-ngisgoralio Lo, botpa siiuation wherelll, Lhe,gpl Saln PSR 8 ghsC
o this connectiqn,' the - switch 35 and the added 37 constitute jointly a
a 'rhixé_r_‘ for producing the reprodiiced-._inf‘ormati_dn; signall Si'. '
'Hith-'the arrangémen._t.. desc'r'i.bé'd above, the rep_rdduced information
signal Si' is obtained from the adder 37_'as_ a signal with reduced
25 ‘waveform distortion and an improved signal-to-noise ratio in both a
~ situétion- wherein the optical record ‘disc is rotated clockwise in
“ -re'latign to the laser light beams ineident 'upon the optical record -
~ 'dise and-"another'-""situation 'uher.e_in the optical re'cd_rd di$c_'is rotated
*counter-clockwise in t'elat':-ion“té_ the laser 1ight beams incident upon
- 30 ‘the optical record disc. - s _ _
. Figure 8 shows an example of a phase shift circuit which can be
used as the phase shifter 34 of the embodiment of Figure 7. In this =
‘example,” a signal supplied to an input terminal 50 is subjected to a
- phase lag in éccordance with ité frequency by a phase shifting circuit
35 portion compr'is'ing a . transistor 51, _a-capacﬂ:'or 52 connected to a
‘colléctor of the transistor 51, and a resistor 53 connected to an”
emitter :IOf‘ the transis'tor 51, 'and' derivéd through a capacitor 54 and a



relation to the laser |ight beams incident upon the optical record disc and
-~ anot her situation wherein the optical record disc is rot at ed : -
counter-eclockw se in rel_a’tion to the laser light beans incident upon 30 :
the optical record disc. Figure 8 shows ar]ﬁxarrpl e of -a phase shift circuit .. -
whi ch can be used as the phase shifter 34 t he enbodi-nent of Figure 7,

In this exanple, a signal lied-to an input- terminal 50 is.subjected™o
‘a phase lag i Hf%ﬁ,rcérraawéowg of §W1Fé%rué‘ﬁé£°w gonfrigupatdppf £9 nap Quteuy™ 35
portion conpkesmit@diasé.s ansi st-or: 51 a capacitor 52 .connected to a collector .
of the transistor 51 Si 3.c0n ag emtt of the
transi'stor 51, ard® b(éeqateghy,t hﬁb g&iﬁi”@i" oP}Sgi%ﬂfﬁ 3 anlgg‘fﬁﬁf%‘l@"al |
transi st or 58ac Senitdsailting | Onowr addmticgureﬂ | Cie t outat O st guel tSa mofakh&6.

Incidentatly, o] E@Ez ofg. Fi gur nal S
resul ti ngg Bﬁ%ggg‘?tﬁﬁb gﬁh t‘;e gat‘pg%l et' gnal Gt@ﬁd %i%a Se 0? the
phot odet ect.i Mjotadespeking temeph 8q per %‘mecpdp amjagder 40snd ap added signal

phot odet ect i »g elﬁnemsuﬁeunermhmﬁm@ érddgre 46utd d e@ eéidesb SbfNghe SO +
Sd resultlnﬁafromaddltlo hg gutpt Si nal :
t

phot odet ect i RYOTWeEREHNE At pite E"alof rg"t h&f the .
phot odet ect i mgoeddemeahn&deparehbr&dacbermomdaddean éillderr 1sapp|supgl ted 2014

Thel BT ol SubfrAUaniRn (B bARUEL 10 (Bbhflng LARR s Hingt B i rﬁ%%pg%b%ﬁ"“ v
output _sign&p tBe diffenenee betwaeni the pdded ovignals S$ar+ Set aedi Al t08d. of

" the refiect efiopésiRrean® qitput aBiphEIPUSY SbﬁnadheSrdercmg qRi-ecdd NeL p%I-I on

8R for det ectl ng the ot her of the reflected side beans are sup
a subtract or 98%¢dnE RRUOE B¢ (T IlF‘r'f@dePiﬁ §?'@"’h§1"gsi‘" WHERYE 3?%'5%%8 ng
to the di f f exhecdeteet ingepoittiono8R fot detgeting the atderSof ﬁegueﬂeﬁtednm&ﬂea o

e O ook S DR 10,8 S Shn SRS L B %ﬁthe'

pr esent I on hi's e I men by nD

. enbodi ment = siséemal Strivwpicle gonrespensiog: §°p%h°r dc;ffnmse befiveeRr §he45°temdt 46 -

and a sw tchls@g,,glsogi( #hd operating with a control signal . Sx in place of
t he switchi ng l'ock 33, thesphase shifter. nd. .t he s tch 5 proyi ded
s'IﬁPF?%-}%

originally in thd8HBDH FRONS BfPatity é‘"?therEﬁ’E ddf"e't'th n&S
-and 46 . apparatus according to the present inventmn. : -
' 20 - : This embodiment is obtalned by modlfying the embodlment shown in _'

'Figure 7 to employ a pa1r of* - phase shzfters 45 and 46 and a sthchxng-“
'block 47 operating with a control s1gnal Sx in place of the sw1tch1ng
block 33, the phase shifter 34 and the switch 35 provided orxglnally |

© in the embodlment of Figure -T. Each of_ the ‘phase shifters 45 and 46

25 is equlvalent to. the phase shifter 314, and the. suitehmg bloek R A

'contams i‘irst and second suitches 474 and 47B.: S : : u :

_ In the embodiment of Flgure 9, the added SLgnal Sa + Sb obtained =
. from the adder 31 -is supplied directly and through the phase smt‘ter
. 45 to the. f‘irst: suiteh 474 in. the. swltching block 47 and. the added_"
30 51gnal Sc + Sd obtained . from the adder 32 is supplied directly and:
| f.hrough the phase shifter 46 to the second switch: 47B in' the switching
block 47. The first and second switches 474 and 1}73_ in the switching
" block 47 are linked with each other and operated with the control
siénal Sx. The. control signal Sx causes the first and second sultches ‘
35- 478 and UTB to extract the added si.gnals Sa + Sb. and Sc '+ Sd, '
_r-espectively, when the phase differences between the output signals Sa
: and Sd derlved respectively f‘rom the photodetecting elements Ba and 8d B



25 is equivalent to the phase shifter 34, and the SW t chi ng bl ock. 47
contains first and second switches 47A and 47B. ‘In the enbodi nent of Fi gure .
9; the added signal Sa + Sh obtained fromthe adder 31 is supplied directly
and through the phase shifter 45 to the fir & switch 47A in the swtching
bl.ock 47 and the ‘added 30 signal Sc + Sd obfdined fromthe adder 32 is
supplied direc and through the phase shifter 46 to the second switch 47B
in the™8wit chi r@{}/"opﬁt’;’f@eﬂﬁhe PREPUL; Pignals Pbsard g denived Tespeekivgly Aram the

t he swit'ching bpmelsddiecaing Ienahemtsv\nabhamcsb @irbesutataniipeptregl givhet heln
control -signal Sx I n I n

swi-tches 35 47 ac%sg]zfl?%g{ntkg ph% ?é@trr? n%@k'%}g dé]\ tﬁé F%“ﬂ; g E"—E(i%rg am(ij
Sc +.Sd, respec$d \aady betveen the Ma&b sighdls eﬁbcssdtﬁ@tmmott he . subspemtially
signal s Sa and :'é%ﬁgfmedureea&%hvﬂg}s?i rﬁm&%spm @%cegﬁd @ee&laegmcﬁeéa

and -8d and betweén t e output si derived respectively

fromthe phot odtthe@ndnlyf Fe|tene¥ﬁr§°8bt naddrd gignad P rafbisbigetedy e A mhgse
lsg thg Ease vxherahg bh&mhamﬁsﬁi{f&éﬁg@s%bghmeakagﬁm psghsagmiaan&ﬁ el
an et ween e Q ut S an C nno subst ant | ’
neghigi e thottton ePRES 33 SN RepuEl RRigd  PRNEN DRnd (aRAR ifter Mra
and 47B to ext rmnechierearidedhm gihe| dSpectish gﬂbp@anenltmf dhehapérdlagrdpprdhe
phase shi ftqg 4é~a%ndlﬁ h%lgé%dcéla@ake&@e%é& 9Rd e s o Offe tb&ﬁﬁﬁ%mﬁa o

W t hout - passi ng hrough. the phase shifter 46, respe
direction of - no‘?ﬂe‘ﬁehf %th%ts & diffrachiap P@tt’ﬁ’Pa‘?ﬂE"’PWG}% tereach Rifein
gep; re beam i nCi:rféeBblmoﬁeéd}ﬂdbﬁdkcﬂbvé’seﬁﬁfﬂledUSLEEdrt;.SorSLmbldahlaﬂ Eyhghe arrow'

| raction pat ern corre pon ng {0 -eac nt Qr [ac
Toves i the it FARUEP ROt 3BOE, fiched. b, Mo ol MeckREREC ol ol
spot formed on 3aheopiBdt bﬂet@creﬁl@céeérmmtse Seeamp 8l Wyrthee cafseecthsl f(‘:!e‘nt-re-
beam and f yst r@rfa “s%H sfu*ii?crfésr %‘m 1a51dam§'55€&%&‘ér§é@ ggéeasddézﬂs d144B @

extract the added ?@6 talned fromt out passi ng
t'hr ough t he pha%tétaéh?q‘ tfé'Pm4§‘eaﬁ6d?'hé'*1aHH€H’“§l @‘h%ﬂi"Scthmw‘ h8j @@Féds'ﬁ’(f tgr
phase | ag- ]?y L higs Bh&slﬂ'lébdaécﬁrsiéﬁl ses.pset sutgbyted/\/eerh tphssezluagcw @he qfnage .
novenent of the_spiral,.recor ati centr m_i nci dent
Coonthe opti catiiBser 6, SPEbRebRTY, wieh SRLo fecklor PF miphs BE s, FLSE"
cor respondi ng trecead htnaick im rebat iopi ttalthleemetbmkimdm iupon Hbiedepteicrl on -

i ndi'cat ed Wighh fdiRrg aJi s8WM:s Buch | t’i\at Ft'hguﬁ?ff‘chu'og %éé%@r;n Q%@ﬁ spoh@ing Eo each'_ '
formed on the photodetecting el enents ere cte centre
beam pit in the splral record track moves in the direction indicated with -

‘the arrow R in Figure 7 'in the beam spot P formed on - the
f.photodetect1ng elements 8a to Bd by the reflected centre beam.
_ The signals thus extracted by the first and second sw1tches 474
_ 25 and 47B in the switching block 47 are added to each other in an adder
Rl " 37 to produce- the reproduced iﬁformation signal Si' Therefore,.
' ' ':'_advantages the same as those obtained. 'in. the embodiment of Flgure 7
L ~are obtained in the-embodiment of. Figure 9. '
. Figure 10 shows a part "of -a "further ‘embodiment’ of s1gna1
30 ;reproducing apparatus accordlng to the present invention,
- This embodxment is also obta1ned by modifying the embod1ment of o
Flgure T to use a position sensor 60 and- a disc’ discr1m1nat10n signal
Sv in place of the ‘switch 35 and the control s1gnal Sx prov1ded in the
'embodlment of F1gure 7. The posxtion sensor is operatlve to detect a.'.
35 position on-: the optical record disc upon which - the centre beam
. impinges, and produce g,detection output signal Sp corresponding to
the detected position, and the disc discrimination signal Sv indicates



The signals thus extracted by the first and second switches 47A 25 and 47B
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_are also obtalned in the embodiment or Figure 10. S '

- Each of the embodlments of Figures 7, 9 and 10 may preferably be

-app11ed to an- optlcal dlsc “player used for reproducing information -

- s1gnals from a double-faced optical record dlsc, as shown partlally in .

25

:

. record disc is'changed to reverSe'between the'reprodUction of the'-c

35

Figure 4 or a compatible’ optical disc player which is constltuted to.

be able to reproduce selectively both 1nfbrmatxon signals from opt1cal
record discs of two different types, as. shown partially in Flgure 6.

~ In the case where one: of .the embodxments is applied to an optical

disc - player as shown in Figure 4, on which the double-faced optical

record disc 1s loaded so that reproductlons of information signals Ce

respectively recorded on first and second surfaces of the double- faced

optical-'record disc .opposite tod'each- other are. carried out

selectively;.the'directiod of rotetiqn_of the-doubleefaced optical

information signal recorded on the side of the first surface and the-

reproduction of the 1nformation 51gnal recorded on the side of the

. second surface ‘and the switching block 33 in the embodxment of Flgure

L3

%t&ﬁl@ sfigﬁﬁs S %'ﬁﬁe sﬁ%’eh@sﬁ P? é&tﬁﬁi@iﬁ}e“\}r?& U proioticdel’ %\[‘qngnaiy, )



applied to an optical disc player used for reproducing information signals
froma doubl e-faced optical record disc, as shown partially in 25 ‘Figure 4
or'a corrpatlble optlcal di sc -pl ayer WhICh is constituted to be able to
reproduce sel ectively both information si gnEL fromoptical record discs of " -
two different types as- shown partially in gure 6. In the case where one

of the embodi ments IS applied to an optical disc pl ayer as shownin Fi gure
4, on v‘bl‘rrch t-he T BuBteuTead@Prophe Sritcndng hdeek d7din ghe sembodifedt saf Fhgure 8

reproducti ons ois |dmhormhu05y Sdhgn@in%rép%ﬂgﬁll 5810k 5£CY URtk Mhefl idadh Q{kqal
second surfaces of Ege ug) d Eed acg}& stICil record -disc " opposite

each - other are® carPi &PJegtsd &8 P ag hye the Rbase shiften (Sf‘at’rdﬂi Gﬂd
t he doubl e- f aceth®o@dded| sigradr 8 di S& om'.anmlngedn tther eaﬁpsgzbmme biXing
reproduct i on of S4 I rde on t side of the
first surfa(r:se a%&?ﬁgqﬁhg ?Bﬁg{?&ioﬁg& ﬁg ?6:1 rFUEngfgl L? etr ﬁ@f"oﬁ"_
the side of the 'é“éé&nﬂ‘esﬁﬁﬁfé’@écnaﬁdﬁf ithe slwf‘omtnw lslxpnzkl Becondedhm the side

enbodi ment of Femuwhe first @b ralilegufehnéod | hd
enbodi nent of Flcﬁ% r|‘s C rr‘ltrghl ed b @rbeélc%ﬁtéerjm r%ag 'Qk%cd( xgml raEi%at

the added signal Ba%u fet d°P‘oa‘t“ﬁ€ }SF%etﬂeagaW"tﬁé pﬁ&b@ltshpéisensm
or 45 and the atmvdsm ghal plcse+ sBdradrt BUnee 45r amit Bre aguirg 353 gHAll h@uIt, sq

passi ng 5 hr h t ar e t be up d to the .
adder 37 durllbn %E"%ﬁ?@d%@?. on - %fﬁ{gn%? g# rp?ﬁf? dﬂ“ PEC%)&O%‘(? 5A Phe.
side of the fi r%lppshﬂd'é’etbﬁ adeier 037 hdurihg che oppnooabtlroecordtich Snfermtibe

added signal . Sianal Secobidd RadeH d 1 t gh.
the%hase shi fte?n34 or 45, gnd tt:heegg%édgg ﬁgl gﬁ%"ﬁ sWt‘aggtﬁfotﬂé UBQ ‘g ?‘5’ .

t he phase I'ag P ERA SRESE Y4t er 34 or 46 are to be supplied to the adder
37 during the reproéherei oneobft tie |emboamhwn1§|@mhed eﬁwrsieﬁ an chiigatibie

of the seco ol u e tiical -record Wher e. one of . :
the enbodi nggt ngtfé@&fpﬁ Bfa guc% B g'g H"a'??%"f@ ES °’bmhr18'&| tsld‘sgca?ﬂ R/FEPNY s

shown in Fi gur @&l "\ﬁ/ﬁ?'&*l dilF(F%tOf‘aﬁtffsemtndym acalloadedrsibsiamtsallly in a
di f ferent typescoﬁl_il&) | Qfﬂii\@d ssuhﬁa@mép%ddét'iohsa SOl 2 {5\‘? §1% %2@ recorded -

reproductlons of recorded respective TS

in
second opti cal rregegctdvg?%(%x ﬁpee éé?tr i30d iﬁ??n%eqpéé?ﬁlvé‘?@f‘dt désds ase camdied -
'second optical oubceeldcdivay,athe fiistt £b B%onunopﬂleaﬁka‘&om Weséd abe r@tgtéd‘e

:x Egﬂ: 28 Blbggll?% él %a{nﬁedﬁﬁg& q‘fj fe Eu'u mg b?oc uirne t%g e%rboglment of
_ _ Figure 7 or F1gure 10 or the sw1tch1ng block 47 1n the embod1ment of
Flgure 8 is controlled by. the control signal 'Ss or. Sx so that the
added signal-Sa + Sb sub_]eeted to the phase lag by ‘the phase shifter
| 34 or 45 and the ‘added. signal Se + Sd obtamed f‘rom the adder 32
25 .without passing through the phase shlf‘ter 34 or 46 are to be supplled
' to the. adder 37 durmg the reproductlon of the inf‘ormation signal
recorded on the first optical disec: and the added 'signal Sa + Sb
~ obtained f‘rom the adder’ 31 without. passmg through the phase shif‘ter
- 34 or lIS and the added signal Sc + Sd subjected to the phase lag by
30 the phase shlrter 34 or 46 are to be supphed to the adder 37 during'-
- 'the reproduction of the mformation 31gna1 recorded on the second
optical record disc ' '



Figure 8 is controlled by the control, signal Ss or Sx so that the added
'signal Sa + Sb subjected to the phase | ag by the phase shifter 34 or 45 and’
the added signal. Sc + Sd obtained fromthe adder 32 25 wi thout passing -
“through the phase shifter 34 or 46 are to be supplied to the -adder 37
during-the reproduction of the information si gnal recorded on the first:
~optical disc and the added signal Sa’ W.Sb' obt ai ned from.the adder 31 7
wi t hout passi ng through t he phase shifter 34 or 45 and the added si gna&.ﬁsc o
+ Sd subjected to the phase ‘I'ag by 30 the phase-shifter 34 or 46 are to:be
supplied to the adder 37 during thefé@.ﬁ!ﬁductlon of the informtion.si gnal :
recorded on the second optical record disc.* *~ 17. CLAINMS 1. . A :
si gnal reproduci ng paratus for. use iin an gptical: disc¢ r. |ch uses. a -
1 One beamioi et o BB R btk bl L6 1 RESAT ghte |
~informati orplaygnahiorsuses:arnfgdt bean, riocidedttuponlan opt leahdrectnad uniwr mat | on '
_ signal Eror&as&ldi‘l S(fnfomgtit"aﬁpﬁr gar'y %%Bid(e%' iPa z%géggd Thdol, " s for

rotating said ecor track on-sai i ap determned,-'
di rection; tbptwarmatﬁencsisnelne‘r@meawnﬁgc.ahhopppmtuaanWMt for causing

the 10  |i4q8k dAe@{Agl ﬂeanapraagsonamﬁsémﬂuffc e&haw@hbreé&*adwucicmﬂrl vi ng
means. and recei Vi ng l-ect ed eam from sai d disc, and at |east

~first and s"éé?)rf’(}sﬁhm Gd&eéﬁ'f‘?"%“@l gi’ﬁ?ﬁf’%"%l ch are: so di sposed t hat "a beam
spot is foropetealnhedi tedns inclaﬂdn§eﬁodptipbbta®ﬂaigeméntngoie|cﬁﬁ§ﬁigstﬁé/ t he B

i1 nedBar chiB bR ot BEThE Sy Ran 00 RbREA, O LORORIR e Gs Woapa 010 1 i
the beam spdt receiatm)radaatbcncd Righte besmefromt sajid ﬁh!!:,r endrakt tleastk; phase
shifting ngq §t c?gt ¥ noﬁd Whot SetBOR ﬁE %waﬁté ﬁﬁf}h R sQfd1585§Ed gk second v

out put si gng respectrve ut s of

~said first ﬁ%\“‘ seebiig m%em%éﬁlfﬁgswemgnd embpe#ﬁeﬁginmamen causi ng
said first 53N Ene @eO16kteu! Night Yelli Aete HRICEH Irnelapttwaipas& bnaughncﬁal d phase

LG TR e HRRE Wbt ffﬁ@%n%pw ElfFihorton, sdbfari e
add| ng mearappeatangt iwethleobeatd spcnta iof aecondadcer snitlartiiesmmekmwfpme '
record. track, - - : -
phase shifting means for varying the phase of at least one of. first
and second output signals obtained respectively based on detection' k
20 outputs of said f‘irst and’ second photodetecting elements'
~ switching means for causing said first and second output signals
'_ selectively to pass through said phase shifting means in response to.
“the direction of" movement of the record track in relation to the light o
k . beam incident upon said disc, and : o . g o u
25 adding means operative to add one oi‘ said first and second output' -
signals derived f‘rom said phase shifting means to the other oi‘ said
first ‘and second output signals so as to produce a reproduced
information signal | ' '

30 . 2. . . Apparatus according to claim 1 wherein said phase shifting
means is operative to cause one of said. first and second output
' signals to have a phase lag corresponding"_ to. a phase difference
'between said detection out auts of said first and second photodetecting
. elements. | -
B’ o | o |
' 3. 'Apparatus : according"to' claim 1 wherein said adding :_nea_ns

including phase-shift restricting means 'f‘_or selectively disabling said

.



S|gnals derlved from said phase shlftlng nmeans to the other of said first
and second out put signals so as to. produce a reproduced information si gnal .
30+ 2. © Appar at us. accordlng to claim1 wherein said phase shifting
means. i s.operative to cause one of 'said first and second output ‘Signals to
have a. phase l'ag corresponding to a phase djfference betmeen said | _
det ection out puts of said first and secondlﬂhotodetectlng el enents. 35
3. =¥ Apparatus - according. to claim1l wherein said-addi ng means

i ncl udi ng phase-shift restrlctlng means “f or selectlvely disabling said .
phase shifting Phaggshitking meal§rpar at us ~according to claim3 wherein said
phase-shift restrlcting means .conpri ses addltlonal smﬁtching means ‘f or

pi cki-ng out -5 one of said first.and second o i gn dj ectly and
t hr ough sai-d' phuase shi 4RPA “ﬁea’rﬁé’%‘g‘lnécﬂ\? }p erefn ’iiﬂi g‘l

accordi ng to clresteietidgEneins mpﬂsaslduuiumdl mmntngn@eaﬁsa‘os phekingroms ‘i ts
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which the [i eam |1 np when sai ons ngul-ar

vel.ocity type phase Shiftinpm#m $elepddveldiong to claim 1 wherein said disc

is a double-faced di.sc having record tracks. forned respectively on both 15

si-des of first and second surfaces: hereof g @gtlcal head neans. i s -able
I

to move througiP:a pat WARPEFYYS: RGeorddemdte net eceing sgid cadditional sai d
first and secorsdismhgcmeans pecfoirny dby siaotemeg)ropdnatﬁomnn Giccordance with a

|t or et oryo i@l 4F Wlka LBSQ" hop' A Stnel SR uGh 1RGEE SRR bR, > 05

of. said first nd “sur faces
doubl e-f aced didesciis efidhgewpnstanteangniar lseltqnéém Wh%- reproductlon of the
I nf tion signal fromthe record track formed on the side of said first-

surface and the reproduction of the information signal. from-the record
track formed orf:the silRPaFAtUS AgCOrddRg kP sehaiBcd whsreln osaid\fisehilfganeans

is control | ed sgubFe-fec&iddise Sﬁvﬁ)g25ecorfjl tfatckeurdméd &ms:séﬁtimypaﬁswthr OughI
ormat i on _si gna

From Lhe. r ddor ¢ EPRek ARy 210 ot paeihefao ath sptEonrncld Wians day oo
sai d. second outqma i lgpvgl thrioogh papath dehounigi argmd:lthqouamie-&ueﬂtdilg tomeans
during the _ face said first and second surfaces selectively for reproduction of
each of information’ signals from record tracks formed on the
jrespective' sides of _said f‘irs; and second surfaces, a direction of
20 _rota‘tion_ of the double-faced disc is chenged to reverse he_tween the .
' reprodhc-tio'r_i of the information signal from the record track'formed on
the side of said first surface and the reproduction of the information
signal' from the record track formed on the side of said. second
N o ‘ 'surf‘ace, and said swltching means is controlled so as to cause said
- 25 first output signal to pass through sald phase shifting means during
| the reproduction of the information signal from the record track
~ formed on the side of said first surface and cause said second.output
's1gna1 to pass through said phase shifting means during the
reproduction of the 1nformtlon 31gna1 from the record track f‘ormed on
30 ;the side of said second surface.

7. | "Apparatus a'ccording'to claim 1 wherein said optical disc
: 'player is constituted to be able to reproduce selectively information
signals from first and second optleal record dlscs of different types

'35 which are loaded substantially in a common plane on said optical disc '
-~ player and rotated in the same direction, said optical head means
moves along each of the radial directions of said first and second

O A




_reproduction of the information signal fromthe record tr'ack formed on 30 - -

of different types 35  which are | oaded substantlally in-a common pl ane on'-'

. the side of said second surface. 7. ‘Appar atus according to claim1l.
‘wherein said opticcal disc player is constituted to be able to reproduce
sel ectively information signals fromfirst and second optical record discs

said optical. disc player and rotated il the same direction, said optlcak
"head neans noves al ong each of the radial directions of said.-first an

'second  optical record discs to cause_the lgag:ht beamto trace. sel ectlvely' R

‘record trafRdepbrrRoard «diges tQ CpYSe the o} {eht; bea %pqtrace osrleshived¥| record
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first op recor and cause “sai d second output nal to pass . .
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acconpanyi sgidiseesndgeptizal regord disca si gnal reprodu0| ng appar at us for. use' '
in an optical di'sc player and substant | aI ly as herei nbef ore desorl bed wi tNa/

" reference to Figure 9 of the acconpan draW| ngs, A si gnal
r epr oduci n§ appar & B8ty rerredpeingna far us pf"hfé‘r °§mastﬂf§f’ant iral l'y

as herei nbelgyer S&Ssubstadtilip arseﬁareemow desribed h@tmfrermnecmonpanyu ng-

,draym ”QE Figure 1 of ‘the accompanying drawings

9, A sign'al reproducing_ appara.t'us. for use ‘in an optical disc ;
player and substantially as hereinbefore ‘described with reference to o
Figures 7 and 8 of the accompanying drawings.

.1.0. _ A signal reproducing apparatus for use in an optical dise. =~ I

. player and substantially as herembefore described with ref‘erence to S

Figure g of the accompanying drawings : _
25 - 11. A signal reproducing apparatus for use in an optical disc- o _

" player and- substantially as hereinbef‘ore described with reference to -
Figure 10 of the accompanying drawings
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