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pi ckup tic than the conventional two channel stereo cartridge stylus 52 is .
supplied to a | ow pass reproducing systemin which only one sound filter '
53 and a band-pass filter 54. The sum plane is forned.

115 srgnal (ChI +Ch2) frltered through the !ow If the record d| sc 50

o o, o r " v o



reproduced froma |eft speaker and the sum explai ned. Wen a signal
formed by nulti- signal of the third and fourth channels from plexing an
angl e nodul ated signal with an arig

conventional wunnodul ated signal is transmtted, signal-to- two channel
stereo record disc;is played back ,noise rati.Q, deterioration and distortion
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Chl' z=[ (Chli +Ch2) +(Chl -Ch2+LN)] /2=Chl' +LN/ 2; Ch2'= [(Chl

+Ch2) - (Chl - Ch2+LN) ]/ 2=Ch2- LN 2;..Ch3. .-[(Ch3+Ch4)+(Ch3, Ch4#R)] /2=Ch3
+RN 2; Ch4'= [(Ch3 +Ch4) - (Ch,3 Ch4+R-)']{2~Gh~4 RN 2. 5 Accordl ngly in the
system according to this by a ctods§tal’k ratio Ct of the'fol lI'owi ng equa-
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and four{h channerls) whe,re nol se IS 3/ to gccur decreases to half ‘-’f
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there the tvoﬁnmh@am;tsﬁms, dtawi gmatangeme Qftftual lierfefbakde- betv&enCLOﬁtha be&eren

t he. t wo transnwdst@fidn the cemerﬁ eggﬁﬂ ltehsgfels:aﬂle bwtmaﬂlscmr%hf occur
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iffeyn

nodul at ed di fIE Qiere ik didcfipandy; bétﬁdéi @eScutter WiRle Thls%l&ﬁn gingnal
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cutter. of tiR&edsrrsHek Myhe tgiRhowy disgRRect ed by Vector - 105

the crosstalk. As a result, disturbing noise 100 50 Vector EH and HJ show
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1, 337, 397 7 The frequency nodul at ed
wave of one where the level of the nodul ating frequency channel is shown
by vector Y and the wave is constant, the deviation angle w |l becone
havi ng the constant frequency of the other 1/2 if the nodul ating
frequency becones, channel is shown by, vector X. Fig. 8 is a double.
65 5 vector dragrant show ng the.CDdesrtaon of Consequently, in the
case where the fre- the vectors*X afrd*¥ caused by the crosstal k. quency
dUIated wave in each separaL@TﬁW’the diagram the arrow in & spiral form
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Mal | otd rel idér erence 10 F1g 9.
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consr d exceddingly, the eiraﬁ@nﬁfepltaa aavg OIn Fig:csorﬂrdrmg Vof védfe X/arde:ag ion of phase

dev ation| i ¢ gom}@sltetw represen Xy éensie; toaﬁfrasnz, the 8Re conposite
T g p S e ST R . )
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cont adeviatiorB@neld @ ofhthe rfesgpengumedi-si gnal whi ch i s . obt-ai ned [err]
90 43f Wﬂdﬁgr%tfl’ér?“f I plote el noni 88 GeAst MIEnmstardl ng noi ses. The

C aln noise

Iargerdmt,'%gle %Pthe rgpgdml%mr@‘f Ofhe (1), EquatrBlns Hellfation atgl e [err] of the
frequa&ﬁy dentlption | Bds €bkers i rida | on( thae andt at i ng angl e of the vector J[err] 35

gsurhpsion) dhat thiq cve: and the v Gsturb%_ﬁg (9 ) thus
genlgradiggh ?ﬂ&er;fl?ﬁ{e gdnfs [g‘b'b?/é“cfgs"(?r‘f“bt”ﬂ on 1&s Been made on
BESURRL b3 Hei%en At Qfe obtaRd the vector Y have the same
car r i eqrridrs el megn thbfcart:d:reae the sider r F1§.011Avsmtvo|ﬂe ilatid bhvietretient frequenci es,
i nt erPayd. Téh it r%““&éﬂe‘l“’e ‘%’é lerf efiyle vestop Yo ained. carriers
a”dﬁbéﬁg %5 E(::x iﬁﬁnﬁfg eEq (Z)ﬁ?\( %& et i on between
t he baitidn th-EhﬁldsepéﬁEe hbnrkiNdigaials Miver r&itﬁﬂQﬁth@l %i ation angle

[ err] thefsamé earsies dteguency. and rruch hi @hefr the’ rvenmrtlhemafﬂ@rletmﬂnt |of)rthed di sturb- the
ang| eﬂ[e%‘ﬁj‘ r’,gif’f :{f%ﬂe\‘{,‘%’ o lated pgvey; (Yeripr fy 18 Bl 4B i ng noi se. Accordingly, it

I s .an essentiral con- oveonEquatrons (2) and (3). Fig.. 11B shows 100
dition that the sepafate channel signal s have0|<r-el ation between the phase
devPat i on angl e ®Mfe—sane carrier frequency. [err] of the
vector Y.and the leffyth | “of the Krther, e Y, ul at ed wave,
vect 0Sind mhfimbrh Grequkdd), debihitioh e id Edﬁtgi!l!% Eg.lbst‘;;:‘iliaell’ir]"& p{gﬁ\&a Qirlen @%g?-' o5 50
nf =- . constant value mdependent of the modidating ation angle o - - fi n t hen [err] i.e., the
phase Aot angt‘ veho @éd"haxr% Sff G}gﬂﬁmﬂet’k eerr]f is a
ﬁ%ﬁmﬁ sYlytlﬁthpﬂ] Ko i e Val ue

|ndep®ndeﬁéq ytf #.e Atoordingin) tlﬂg:hasat |vmt&haﬁtg &: cijrebe ‘e@yxete dhgeelenwy [err] if
t he | devationfnglenaf fhof “enCYAEO@@?FéI’ |Siseft$ Wélrmt rm@mﬁea higher hiarmaaicr ange | ati ng

wave R8T ig‘gs@gb Eﬁ‘%ﬁf& uced s "’E “ 5 iﬁ’e eation angl e
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angl e dBgrer ks akogm pinofigr 12. dnathe caseos:sitreal'nhe wbve désmﬁquemweefnem . 1iccordi ngly,

t he phase which nmay occur between separate channel 110 devi ation angl e of
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in inverse proportion to the frequency conponent of -the nodul ati ng wave in
the of the nodul ati ng wave. The inverse propor- reproduced signal of the

ot her channel. 60 tron |s expressed by the strarght line of -6
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8 1, 337,397 on the assunption that

the direction of the As the frequency at the point T, a fre- vector Y
and the vector X is the same dur- quency within the range of 100 to 2000
Hz ing the time when they are not npdul at ed. shoul d be sel ect ed.

Experinment -shows that In the system. accord| ng to this invention, a good

result is obtained when the freque;rrcy .B. |t LS intended that the same phase

deviation around 800 Hz is sel eGted: sefees- "7 70 angle [‘err]*is given
to the angl e no8iul at ed In the reproduci rlgswgtem shown in Fig. 3
di fference signalrs ot separate channel S SO tnat The equali Zers and“f
64 have a frequen nl"ﬁf‘b‘ﬁ "olg nch ét 11fltr &%éﬁ? e
characteristic shg S?HE - n& Y1 1) ﬁqgﬁr % (s thar
produce a Fig. 16. Iﬂ wdahhgzermshgvem 24l gdda \tautt &b qO&Ghcy

noi se in the reéroduscmdmkdwulwd theraec phdsada@tl@rlmmé 86t &Tanis selecteilg 13 the 170
equal - 75 phase dB#fdt gy Q é‘tl‘ft"sdfl é“ tﬂﬁefe&‘f’ 88 Sysfe & Eigd

64 have the chara t ]%e ‘“%ls ﬂ%\ﬁﬁec S ﬁa‘}s R

of shown in FI? 3¢ tiabnel &gxiah&mﬂ&iéﬁlpﬁ:&uo@ a t g 16 Iftﬁaa r¢ ) an¥a Ehavelthel

frequency band %trhaﬂabmmwsstn the whodysed. aqurtﬂi he 1®ara¢t¢nsmméwwualﬁlg ridngiengual- 75

ever several hundr ﬁ%}pa‘:{%ﬁ A sati %ﬁaﬁ? % J"gg!ch E‘&@f‘é‘tst“’s *’i c
~o I'CV

shown 15 thousan niea aﬂa&e hﬁwn ianx .

equal i zers 60 and ﬁdgxﬂgam Srdl drezisnsl ts¢vvna1t yizerst kg a:d ratt ud smwaﬂ

the characteri st cthfalsan v |a‘é,qit"t#1' is: ,a’é,%fv angs
carriers having éﬁ?ch %{ gm;ih Cr%fgofgwch ct rﬁ
u

frequency and phas,ﬁe np‘g m) ators

means of As gesqpencjomdtldaorelzﬂadndw?é byl meanshef syats emcv’_l&cli] ltelremdmmnl theesbstem 5
oscillator 24. 2%chypame C “‘b‘l‘ﬁa thig cigyentiong the | phas Vl' 2°
the equalizers 19 ;E’Q?} % Xy ﬁ&éﬁs vef faa % gﬁ?ﬁi&c ﬁ'g E:‘:Lef,y s
difference a frequemgy 13’ esmgns«e .Cchar. act er| st | CroéthalafidyO wmre a8 la0RRten@ DRI Bed@e b
angl e nodul at i OfL by Inathg. ghafctyristi¢ Shown iFiF g 13y4he  at a predetermined radian irrespertivbud ahd ng)__

f
wave at a referencdP: 5L e‘i‘sre -sfo 2 Tachs "-““‘t lariys in
e e S AR A R

at a slope of 6 dB\repeHStamddnﬁhmi atel uencw\amhlatotseqdmmh:yg prduiset -1isC prtoduckdy il fthe

t th f ualizgry &9 gnd 21 i Wher theeeampgsiee signalyepn
(r)gng\eg \?Aier eei ng ﬁﬁﬁ?ﬁ%& dﬂﬁﬁgYn%%ﬂﬁh;\A;%gggml%w GEROBHS, 15 gx@g AR

sensitivity is hl %9 b Cto thahﬁQmﬁﬁeﬁdeﬁbBﬁl negd tHler QRO whe fhe QEMIeRTHe input
nmodul at ors  di st ur\tanat!gnsnd Qle fregu ot!uliJedevslnoit haodulaingowave 2xceilsl tR4stinkard Ueykl,

the equalizers tgﬁ}gus% as Vi P% %veo e %E@%&éﬁn Bhe&:Q)F(“)ibtamed 100
are substanti al I y aggtéls,&%d %Q%ﬁ
i s demodu- 95 phaﬁt@udef\/tlﬁtfrdmbn@ngbdmatﬁ's zmnqo hagle nmduiedatiﬁdzencé and/va:‘ess-

shows a constant 34l ieset. rad %%ng@‘f radign {fpro- %E@er Tﬁhﬁatn@me copgponerite

i nput variationg O:ﬁar?gé‘;? a? t\TJaerg hL ?.bl ob?a ghe@%mﬁﬁfa duga( ?E‘?Hsl%

the standard | evelse tftaaleﬁw dlatoRO2IVANE 24 Sis GO Ndch@dfidally undetectable iearapranece ual~
conponent s of hi ghsendapd: Ghenl. ’Hﬂ; t®5crosstalkl whigh; miyh eizgrh a6 amic 64 awmﬂnnhaaﬂghmnﬁaang']

1
of the devel oped |‘¥1‘°}ﬁ%%@tg§é®ﬁﬁ§ﬁ@u lEjri’éf'F“t g:cﬁcrgr m(}eve a‘fg%‘éﬁﬁglwel

=

wave which is o@ ara naﬁhng, g;neofc the 110
out put of the freckends yxamapiLok afitErisdofalcbquan glrmdarm 1atneohtﬂirtlﬁ§rna§tce pro-. -
si gnal and cross- 1@1 il% ae@tZIattheacl}sraetetetlerlsmﬂFFeddqurdam e o m@pcedtsa;hﬂk corrponent

1 f
The harnoni ¢ compdfiE %ﬁﬁ’t’ ?tftz %izﬂﬁt rge:% iﬁfﬁ %4 .sf R mired
hi gher order insg hgnrf ﬂ, om: b Qg whEW a15

applied to obtai natsdad amduat vamnloarﬁeqﬁ@c&ucaw fab imn thel@nﬁovbh;e ttﬁerﬁqmeniay

nmodul at ors 22 and <-214P 4 5 tthegs, et ek evetsa'mabtep Cft,H@

standard level. T % 53;@ g&rﬁﬁy Cles A@ but e

have attenuati 550 spasl ang dnc; |c oyduigl’ deuﬁ@u@c kangell (AREoRTgly, s1gnal-to-nmse 120
characteristics i nthet Iwey llnwgﬂmuxfdr u@m: he retics & - improvdicbyr wdcog Weeflequency

si gnal . ise m tE i'odu ‘gﬁ aw«{%gnceof éewﬁlwngﬁi IO :cti‘gnq;

the characteristi cq%§%ﬁ£ gthe nﬁ,?nglg, ;1eth§tg, qg Foduf 9 o "RAV &

exceeds the 110smnshiRera @Xgefwhere Ofuditdhl detdctiig St The @jstemhecoamgato this Shvam@and 125
| evel , no di st ur biabditnj sletively lgl\voThee@e# » ghel Sig-anfyreet | consﬁeed:hanam &pict pf’ uanss

flat —duced in theshegeey g& m%f"’ a’ﬂﬁgﬂf"’m% e‘%?"élrﬁ‘é’“

whi ch The rel ateMbc SPGR baf'waa rtma'ﬁre Sty iR RictH 8 Gk

a record di SC C6-whicheis peet by poiar T ée Higd14li SC i & tiecangle aiodund f&ebn&&:gnattaslsat 130
few, if any, very |ow frequency conpon- nmsec, and the size of dust
particles which 115 ent sounds. Even.if such very low frequency nay fall
into the 'groove of the record disc conponents are present, their energy i's
very is several tens of [err]. Hence, nost frequency small. Further, even

t hough t he phase devi- conponents of n0|se S|gnals generated by atlon
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65 which is shown by point T in Fig. 14, of the angl e nodul at ed

difference signal is set 130 9

1,334,397 Q at 1 radian in the

system according to this tion. Qutput fromthe oscillator 120 is sup-

i nvention. Accordingly, ,in the systen1accorg .Rl.ied, on the one hand, to a

frequency divider ing to this i nvengjson,*ithe S|gnal-to noi se ratio 121 at

whi ch t he frequenby of' q is divided |§3%gapvved by about 20 dB in thg)hlgh
ge

into a fr-e-q-ue.nc.)L..gi___L.eLL.]_.__A_saw 'rnnL 5 frequency range and about
40 dB it hegl OWdiadlif fhe lsgetent) 8064 mﬁ&& s SN, Uﬁﬁﬁthr%\{ﬁ‘e 556 128 Qs fupequency
range corrpar:ednwnt hocbﬂmglp,mplthe systdnf) @ccartd pplfed,odn thede hind(oarfeyuetdy\divdkize 121
The tude nodbs & thisn @Psethq signal-to-noise ratio 121 at which the &g st:fle is dipidedot h
gengrat or 5122“1&%%% pge aI: oﬁg4g§i§ﬁ lﬂﬂ Oﬂ?&mn sa too ﬁg ve n‘?d 7S @
carrier to fa& amipB-LC Ohe! loftBut 1&1, on of
the fre- armdelmadulaﬁhesyﬁtmquency m)dul at-anmit ibthTiealwcko  israglul at or s

LY o i n e

response: i NCizRAI snd 2R RSempiWe ¥ iodula d’lﬁcmatneﬁe A4lincrdadds
frequency r anges) Hawmeterathp haé\éatlnmdlcans ismm t inclhetlow ﬁmsxcsbnange)aanwdhdsm@u- rray be

| The dpfiFd ¥ o
A SRS SRESEE S B R R L

an angl e’ nodial aiving «cdnbeant phae dsmagien ' aﬂo&412araadr1espﬁ&tlbeuglaynpsuppl I ed
to the 80.rightivadyian ﬂizil‘t mofuating tg'yh‘ah#@ d’@dlbatamhﬁea fend h?édul ators 127 and
WER 8 fangeabpvg

128 after bq‘,&%&fé[’gﬁ? STl n io] 3 °f|ed by
amplifiergp 1 stbw an eSmBle A aCadghediyn Lor Whi pﬁm%ﬁ dﬁ-eV@r al
As nodul at Ol‘modilllﬂtYngamdnslﬁH;:h & i’eadiigl cordceitiu nﬁﬂicﬁcbwﬁﬁnt changmg the phase of the car-

modul at or ccﬁ‘ﬂ?of bi’sd is emplyy) iP tSI’?e fe‘bhﬂefé@ﬁpl e of a
frequency @‘%‘f @?%gﬁ?tﬁ, \B:'é
Isy

f ting
nmeans Whi 250 respedki ﬁp)shsaonsﬁ idput leithihal ﬁ%ﬁeﬁ %ﬁ& g’;ﬁ m‘a&x %060 t he
car- able fri@maiedﬂeOlctomumw@r:ad lqyriihmnghar dulotgd wae arer sep@ratalyscossie It is
to be noted TEree ‘|§f§fm43 chan t¥f i’ﬁ\}ielﬁli!afl@ by F’Pé‘?lﬁﬁ% a""c he
meani ng of BEIATIRA s 060 TG0 e SWRdOkS mbdelbdon Al 3 dargel T : Ond)
ar e the Phahemiaérs 10826 409, th [diffeRnde Riak svxm.aseaf mar:arm@rchaaﬁs by EsONAAE heve| 9

suppl i ed fr cwm mixq mlthtaeﬁlmahéﬂom aﬂamﬂaorsudebaldcbemwlﬁet@npdlséevel dirtequency
90 100 and ng%ﬁg ti(%‘?‘sfh"g Q‘@s y;gghr m& & unc‘ﬁ)g%\?’gd U ghasapar at el y
consi dered, u@nc?&ﬁdd fated Slg@Pand is
changed b3 a Itﬁddiﬂnﬁlt smmzA ﬂl’él ogcill-r cﬁmnt she &tunm m&ndmzsrmhmlman-

and the car rgtég Ci'@%lﬁ%ﬂn n‘if ﬁ!alniﬂ% I ’éllﬂé ifiers
106 and 107.0% * ﬁﬁ %{:‘g su xers 108
and 109, the, afuigesf n@l@aa&cman aets@crr“ﬁraxﬁ h0Marheer 1], but

here " 95 4r eIOSncwedeswnt ccadapieg ma!i ther Oxmtantings chie] dugruo frequericy §h>wthd nipeter 105

consi dered t% 3l d0b| At , timeg) th liedj s001tke pHgingand 109
orel o has et e B bl ey %&%ﬁﬁ g?%i L

term nal s 1Xait ao50notwd stida&gmrabseﬁ:re of mpﬁl Nghidh ad donty d)tbghfré-l lters
111 and 14522t the terminal 100,w @§ f?-ecﬂ.‘ll@m‘, hnbduﬂat@mer@ mnw 101t s

di fficult té“%ﬂfng Emeii L PEDe &wﬁg;g 1998 128
are fre- loBthih Rgkri mg o Dgterc} mult@lier€ X BITRAE 130, Thls fre-
gquency- mJI t iapd plpsk fyym fiecrepminals \i 1$mﬂtct 115] [ e:t@cy-hr@mted sutpg signglus talen tohte

tergm nal Tan&e snsw 2§ ssf & by"f Ihd3§egd 8361 eorgh 185 an
o nd PR m'es?%n L jése a9 10
oscillating- lﬁgf EQﬂWM:aﬁ Bh@ﬁnfglih adniengn&hsl’&lﬂﬂetafoniﬁei( as‘ueaioﬁ;rtﬁe 131 and
133, At the cstanefreﬁ@encﬂ@ﬁ mhesgi latoecbr forprarc csmndawtuél il tlneheoduhputln rwe, the

out’put f r8qUERcFIrFRgof iistorto fyeping; ich gre spprlied, o they 420 ¢ e,
the oscill & mb crcgg%gﬁmq ﬁe s&l:g na;:gmﬁ detectors ﬁiqhéﬂ&r re al mf}uéé/ of the
1idse. ﬂlinBE

osci | | ati ng msaksCwhidh 1sdﬂ§il¢cz:bmmb1h3&om 1tfisqnsss1b1ehe i i s al so

devi ated b lh%arb!fcqf nPa?ﬁC ¥E fin the jgystefun giig e @pgly gnotdlatedy differpncp d$lglala % gnal
cuit 105 Ota\s\iof Pﬁtgo toaﬁlﬁ‘?ﬁ%&mﬁf o 't Jﬂéﬁi}i@%ﬁﬁ in sx?h éh
frequency- CQﬁl:V%vi txﬁodﬁl rfgemeaﬂ@ showin ecrﬁsﬁﬂmo Hces an

unde- quendig. \iiic bmpleyed bea dxefefabheemb@h-beteheen the 110 sirable resul t. It

SO T iR s g bt gtgﬁﬁ%;i‘; T TR e 190 and

signals fromthe fre- to obtain carriers -having the sane frequency quency
mul tipliers 129 and 130. This fre- and phase fromthe termnals 113 and
114. guency-converted output signal is taken out 50  In the system
according to this invention, of output termnals 135 and 136 through 115
it |s necessary, as descrlbed herelnabove to fllters 133 and 134 have a
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Fig. 18 is enployed as a preferable enbodi- nels. nent. A master
oscillator 120 consists of a The nodul ati on angl e obtained fromthe 65
crystal oscillator ' ' - '

and 128 is about 130 10- _ S

1, 337, 397 - 10 [err] 1.5 radian and it
S theoret ically inpossible. put .Of * each .of - sai d nodul‘at or neans bei ng to
obtain a fgpdul ation angle of " norT e * thq@s”‘;ygher than the‘upper frequeﬁcy
limt of - —and
second sum si@baidian abd kg murecEﬂIynmpdaﬁbleanglte;fleSchodltsaunﬁkﬂulbtyr mBhk aifg n@-""
modul ati on fP tajgi & jmedulation) ansh of plorexthany higher fhamslte @mnfﬁqueumgmeeofbgle means of

the frequenc§ af’\}md@ﬂ ROk “Eon ﬁ?n& and $P% W“Fﬁémﬁ“? st 129
and 130. s de ee by means of the frequency multipliers Othe %(er means
for 70 If |129|aaddms| red to obtain Cal‘l‘lﬁbtﬁllafbi' thas, sIEEbﬁdl ﬁgxea ari¥Ufof | P4 exi ng

the second suM i pbtin ccanien dmxalg oiuliploting the eqendivem sigal wi t h
(he Sutou ST L B e e
modul at or 10TEdH Signa ks fcls&a. ! @hrguc Mgkl BE said y
frequency- cdnmermmhaﬂsethe ﬁeqmsywutt@mer dﬁnmgnﬁdaemuhmntonslvgnadf okingai @ bei ng
nul tiplied gﬁél ~;-- o e gpgve of @rd figatnd wperdingethoal | of a -
single 75 1 ;L it SR dog d%’; L P4 i seoopd BEGRTE Phe recor d

di sc and IEcakéidg amaluetnaeat leaﬁttﬁ\&hﬁﬁes oI RGN sHheol REGAA fhoglh  out put
si gnal of sabigh sseﬂwmxmumemdwbansfrwemvewa@ﬂnmh sfesauda@duletomm amor 80 nust

be the oth %&‘T‘ "°of‘"°tdh§:agr B’E}?}E wilh ocug; P’(’é&st or % said reast five

he saw ave

) ‘the modus ner wt ren
tines as A} el ooy S W o2 169 @ @?Jﬁ-rf‘ A% hWmirexi mum
nmodul ati ngp fﬁ@qme,ncy 1 wherein each of Saihdelﬁ'&ﬁﬁ.lb uﬂﬁngl!%ﬂdﬂﬁlaﬁd)@‘gnal 80 in

order to avoi & bea’sodla |1%rwhwhqu:ﬂé?@ Fffe- Pf sy%sm#e‘a‘glsmﬂmcgm $eefrmyd195f a3 ng
C er-

said car- bef %dm %%‘!& 'fse(ﬁim ?@ s TEE %ﬁ A i1

di fference Sﬁs&i" ead ¥ the GhraBiR Vifiaste oﬁaxmd ﬂﬁse miMalRd | signf T corth fo

recor di ng2% ysznemassupmmﬂmedgnamocthalmlﬂg) other pepdeer@yhed frequencies of the dlffer-

2 wherein t héetsgrep élg‘% Wgﬁ&gﬁ "tﬁ"r Pﬂ%‘f S‘E‘Tal oscilla .

be ex S case syst
oscillation & &, rle ‘geans 4 U uency i's
unst abl e andpéiggamau%ﬁ]ﬁbh ugﬁy)duﬂggt uﬁjﬁ”%%@mng%g fileéh “@1
pr edet er - 3bemvtirtior] Jf. for gkatypl e,nt!)?éle eacy dh  angd haddignsiag a smdn@dewlrve!qu@rfm es of
the di fferen$§ REnar %2%%51“5‘5 togpisg hg“:%%%m‘%’e’nﬁ?{‘e"r pEdeT I d hd

phase nodul a g4l el RQMBRNANES. 19rme5 sPRInC Ror SURRINE FE cRingipal to
the m xi ng. etgeepf eentertzecrscﬂlmclz ﬁsemueincsxgﬁlsah 4 heeordi digcotaid elekmcdomr s 131

and 132 t Eﬁe%"‘ﬁ?" heigg ul f | prising s1gn?il zgtcircgumeans for supplymg first, l
Qﬂ; i‘ mltl% ésﬁ ﬁ@ meansifor g}q Sltﬂgm as

ratio wl |

defined in i%tefno&ilﬂdaﬁ 120, Qks"e k@, Fvklkibh, VWikrkl SQfidrdhoDhidal regoRET €1 N t he
phase anglﬁq detd attwumﬁ)f meb%r;dsner pﬁs;ﬂmrol%tm mﬂxt first arxdat:?om:hchaﬁnet #Em; ff|a1:2t1111,|ency :
angl e nod BHy cepelid 30T #ERp areond e

exanpl e, thgg‘i‘ﬁm A fﬁequéﬁ‘& °;§mroe o ii%aﬁeée %E';s‘vedﬁfgtdh it ?"brm? re-
mul tiplied ishugt mutﬂllvanatiohen thd freymtncy -connoresemngqtme Nerét S Giff aghezgnal

pr edet er ”h{ g?mqr eutput gigd hepic go \pktpx]lorqg@e i a gmeans for receiving the second guency.
In the sys sigRk B0 Fig. t he! ‘g}gm ?a% ac:’e‘f,l: ‘f‘m %ﬁi’?}r dlllgg
four channel euipriwpLA BRst er OSCI I é‘ﬁﬁaﬁs:ﬂ ding 2 | &~ portidn

record disc, SaIAdsﬁlymt fornrecoddling  BGr clphneEdaas‘ldperofbeldii_yo&tfve,qs(egm)bsdilam ded and
fre- prisi &l S’@Buﬁ&‘é’iﬁé‘aﬂ‘s af 1§fordy u ‘gﬂﬁ% é‘?‘ia??a CaEfige | 6‘%"\%@%} at ed.
This nul t5(p| ﬁ?ﬁuﬁ m& cﬁmﬁd el E@fﬂx g Q@gtw egﬁ §’11gmt_ '
100 f I €QquenCjgnle) Nk e&% daibCfop Wbpbbing ' @V {ohfle ofitput sE'glnﬂCdﬂltae Ra

conposing a 4 ﬁrss umg ﬁlmahusﬁltﬁ eﬁrSOQﬁcrd;ieci@e{/ @Oneme@nd wedylator means foaangbn si gnal
and a first 1 FefRop P ey emp et

osci | | at ogs a;ls an?ﬁgo e %&nsﬁq%%‘ ﬁamownﬂﬁ;% s{éxgﬁq %L;escf?%qié\?zlgp oSt | )—/
cancel | ed bgm-d faiicEﬂ]ﬂﬂlﬂ@l;ann'eD RigalsSdf Ghe. fousS emaduthted umlerswagmadmg i er&hﬁlaﬁ@né

di fference /Aeraet inel - signalsn, sil’%let H@ﬂl@telt Eﬁpefbf Fpsy dipagrt of r eachs pty ppad ﬁﬁésponm ve
to the thir ‘E“fl']ﬁi?@ﬁ ﬁfﬂg ‘% htEe g}ﬁ

there chenrg modliding ssid af:resavaa:qu tlieerwi'ﬂfﬁl@%utp bl Sof I fir oF l@él on
in the freques\cybﬁmme sigel eisecondg nbddalathd rmtandlsécbxe!rmmexemsan x| mixisgamhd vert ed
out put and Hpa%eY %E%?FE& Faé)dr Eebgvai"’-n‘?ﬂjeq PI:‘Slgn & e secon rs’grléc&-ﬁhvtbhg t he
second 45 't §? ca $9§ve i eoout— and means for  simultanebls! f §| gnal ,
said first and second equal- 1zer nmeans having a characteristic frequency
110 WHAT WE CLAIM IS - response including at | east a

portion having 1. A system for recording four channel a slope of 6

dB/ octave, single oscillator signals in a single groove cut on a record
means for generating a carrier wave having a disc, said system conprising
si gnal source prescrlbed frequency, first nodul ator nmeans 50 neans for

o o o,



r nodul ating said carrier wave with the W|ththe out put signal of

rst nmodul ator 125 first difference. signat, s ml nﬂumﬂm nmeans,

m xer ans for nixing ané‘means.d or, nogul at wave =

mul ti pLe®ing the second sum signal W8h3%he the second"di ffef ence 10i.
6

, the | ower f;eadl t e sec to rreans uenc
of Uhe cor i Skl kbt ok B e B W b e 3

ing the ﬂi)radxan Accordmgly, a greater modulatmn ﬁrst and second sum signal 1x3 eans

r] 1.5 radiBge dnebriged by | fseeing mg%var%% o@smbl aad rptmplmngem Hirpfsusai d
t or rreans AR a"l“h THIUFRSY senal ity e ?‘;%;‘;f yﬁﬁﬂ ‘ﬁl pefist
he upper fr eHUeRC Vestddiol otitfin (chiCiert o thldbibing G tleRtE é?
tion fi rstoufallltdfreamcmm@lmndw aialfrsm th¢ raatl wiﬂxehe mﬂs s1§tﬁg oe theS second
ed by i 16 r%’é@l gslﬁ) érfe —convert mﬁ% ag nst f?e siiniatt
degree Dyei q g Pﬂa‘lli t E‘ﬁr ‘o ne Q?ésui;: (E]
si gnal of 1291&116 1305 od Tom  groove of the record disc and rccordmg the
tor means, rﬁ%@?qumnfs tHeGPW tqoth | Putput siggal cbésqxct spdonﬂomalotmam on

rs of thg @g eg‘g E‘ﬁg}}t;’ thge T 3 EXO9%:
ncy modul abis #5 & en\e;v t 'ﬂwfh Ein Qb 'ﬁlﬂlﬁﬁﬁaﬁ”mﬁa&@' 80

t er m nal s ifl 3deand 436 hts amethﬂr @GUEN Pifses mddel LbrA irRle-niGRiGIMSg said Cear-
for si mJIt %We"'&(}hc Aetogih gqggé f Figropitndy dtﬁenqmersm after
-recordlzogfi’re ’ﬁt {)ﬁ‘? S I“aﬁ‘t’s§ & “bebriglm f‘r’_ﬁe}% %tgnnl?}ydwﬁd in claim
ncy mul tipl IEI’aﬁ osf:xlld’t&t infTwhie oboRRASH ©8- ObCsa Jdu or mfx‘%qufr?g 85
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