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|ntroduce the beneflts of Spectral Recordl ng to consumer and

o o o o o I T o -,



- EP O 469 033 B1 B. Conpatibility Requirenents A.consuner and

sem - prof essi onal noi se-reducti on(ﬁs’ys deyi ng the principal technigues
and ad- vantages, of Spectral Rec cﬂ% ul d have an acceptabl e degree of
conpatibility with the ubiquitous B-type 5 NR system One inportant
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18) at the input to | owfrequency fixed band 328 (Figure 14) into band-pass
filter 490A (Figure 20) in the sane |ocation 328A (Figure 18).



- differentfromthe 200 Hz cornerfrequency of corresponding | ow pass filter
480 of the Figure 14 enbodi nent be%aoﬁ%& ““ferent preferred val ue
conponents are used. The inputfilt of 1 ow f requencyfi xed- band sub- 55
stage 328A in high-level stage 310, with conbi ned | ow frequency band

def i ni ng aisbbrﬂ@mﬂmmmﬂéwe\yﬂsqymmptr%ﬂ@wWWQ inghedigumd & embogimentchipwever,
transfer fawfteavasey spactiehskewing nefwask 319 (Eipyse éﬂbﬁs'?‘ﬁfﬂ’laaﬁhPWWﬂé"P%Whﬁ’“Z@"t" EP
0 469 033 smra'r%mt]ﬂmré?‘?ﬁ(ﬂm‘rﬁé isdgeptpq in thegngin path, V\;"Prfé“ﬂ%tm "19@°n-att°"u-

i npl enent e I?E'T"H‘Q;WSIG"M?N\M %ee&v bem'@ %&WQE ?t @%ﬂﬁrﬁeques
reguc @Egor k

The saffe # tgu% éhe

conpl emen®Y

363}2\0]‘ t héﬁen artof a]h KSTE{VEO %ﬁf:ﬁ%égenge eQ%&ﬁJt 1 rcas:ette

eff ect ,of Xaséé&g VbW gﬁtl n fe Eleob In8d! Eﬁngillg

cor respon@ cEJiISls

enbodi menlievblg. agwiee&s VY] dgggdfgr eguenm es han that of

| ow- f r eqUENCife highbudhoy tRUkRARon difbit @F bistk 356x0in Righ-RVel ik mhmsma By bﬁ@ﬁxus e
filter 36G8quemsy n@tcﬁéhqﬁgt&lsﬁpwltﬁ'& rdlth Requency BAZ5XAE MEtbdul df the sitpld @inglb-bae stidif srag! f
char act er iaStbdsfic usddih the Figad YEonibBdifiéht ABSVE 26 KHz] theattbuatiGh@Rthriblch Filkdr Gradiigilyiréduddsi ON
t he sp@ct roderoSkiaoh us@ully inclegdes the nialyth o stabitityuhithB decolie? (wheh drbsneodes typlcallgpiated
limt |ts tiedéddbatk iobp df a High-gdianiptified}dompdred vejvhtier Figuee 14 sheifchanacteristicCThepdsatingné-ar y
char act er idedtiorcin the acheunbof@ntiveatipatiohfipat et ulteapomicicequenpiecdoesiot gikerise togapprecighledaned e d
by , net wor legerigakihéoblemd at3dehirequageiesmainiydpcansetthe normat rerard amplitisk sonfigusatiomesashinimost
FFur e 18 corisurer andreméprpfessional tapetecordant hag  greptly reduces respons At suchrenysacies. Moroe-
'conf i g¥r atvesithesheligharagteripticda retainepidn thelqw-level stageiantipredugssaboub OB atAntiuebsation effegt
(403 in Fietpypifreguancles, t he i nput of each of the high-fr equency acti on- sub-
stitution suitieatuies nefwork Q?Pd‘ hgo® "‘?'ngl:'f’gﬁfP’é’“W"éth\?égp'%Fg pratimsybpfantially of the

hi gh- freql‘mﬁcy spectral skevm ng network and (t he actijgn-substitution

sub- st age hi gh- frequency ik R ( ernatively,

separ af’e f| lters can be ) t?}‘fz 1’?/ aFS’ e ng and

hi gh-f r eq¥8 ?I'E | zﬂ; 1'3f h ra{? acti n.o

the Figure qw o t L! k 5 a ﬁo

hi gh- 20 of-‘fgﬁge or su ilar oa | io ne or |n ﬁ Eé a|y%¥& ng§ age
S10A h-%s in iﬁ%ﬁ( ‘th QEypl "% f‘ of the form:
sHar act er | StICWI a corner requ , Sl ng e po e | ow pass

(spectral skew ng) characteri StICV\A frequency at 12.6 kHz. The
h z

slight di ol hé, & |
oo SEEAALAS 2*8%9‘"3*% : @fv RSO BN By mpo

resul t ssof " Uspidugh 108KBws nctaef&rsd shhtolimhit bt Ry Hidh reflieRdyREtIoR Bub¥hiitléR Sub-staaBd d244 arldt €T
403A of t BgeAFigkte fi8) QFHHE RGN et bthgdB10A/RIthd IbW-le®d] stEsdB13A AGRCRAlY, iFidifig B3th the

Jh- | evelsteadyafte and tréAdientbbiitidl dpettaionehe ciktuif) fo $dve Fp6tIticn, okathe differencesIbabgbeh thet er
and hi gh- fFigerg 18 Brfibodifataind the Figlire s Brfbodrnantiwillie distasedaCormkionding diensents fircfigures
functi on i19aidd bearpélatetrefdenta numsrals thaFigura 9 refetshcd fumerals radding the lefter [Ado the nwvher e
[err] 42, ¢Bfaishized iBFigure 15. The i nput band-pass filter 403A (Figure 15) to the
hi gh- f r equerithy differeices betwess thietinpui kand-pasb filter é19ef BRBA1S and thevipputhand-pass fitpe4BA2 A
has a si ngfFiguredi8daveialieadybeen désaiibgdh infconageliomwith tbaamvmﬁqﬂmongahwﬁmmwemﬂli c
with a coskewingf r equency at 406 Hz, and a doubl e- pol e | ow ﬁ\‘é‘ pectral
skewi ng) chaihgeerasrifrequepcyrf filter 4614 lgic 5%8 z1 @9@9‘19 99'? (E'Pﬁ"g g
di f f er encéenly- ﬂ'hﬁ??é"efff‘fqg‘l"ﬁlf“f'méﬂp‘ﬂ"r' H@HE‘F@@M e F@'W Eﬂgi‘)" ering the
f requency WﬁerﬂF@‘%k;ie GQ‘*b'f‘ a'E W@W‘? Tiﬁ" EWB pepskiyity jotslidng hsng) cantrol gitqyit 4563

using co i i 3'§edfromtheem%oam r'ﬁ)q'F%uret he
| ow- pass ghal ?.E’P%? %?e. SIS Sidhiof a,e%hﬁg Sholty ©
char acgoerl St ekard ig \g@o,s a§e IS\%P gmﬁﬁ ioRQ,YOf
the spect galen d 167 e Lmaauﬁ Tﬂ fRinci lfen s34

recorder Qg euﬁBM&Q?ﬁ’ Y10 Ybn¥fally reforéd to ¥4 Ddib &relr ﬁﬂ#&ﬁ m&ﬂﬁ&ﬁertﬁ sfé‘r'ﬁﬁu‘éﬁoﬂg
effect, 1 Qguakidnd WciGdehB, ﬁMh%MaﬁWhMrﬁ%&ﬁ @86 adiubated tP Sriyvalle &fDoBy BRI,

noi se r edyahdétfunsibhs GVeh eRBWhetePthlsispatifBatibh) ofiDIb Vg idrid; but &rd Velid foRa BYIBY 18VeNd! 1
trackifig @atrMs caused by bias and other ultrasonic signals. The nmain

advant age 0fThe @6ltagé fghsBOfundibie ashnyPevelablativedo 8 pefatéricalsigiak Bvél, N theltighadveic higist | C
at ul t r as eequencly Ficsgtbamidompressor ih thatLapldce dorsdireiacfase foime nargi n of sta- bility of
t he decoder (when an encoder is typically placed in the feedback | oop of a
hi gh-gain anplifier). Input filter 403§ of the high-frequency action
substitution sub-stage (326A) of |owlevel stage 312A, with conbi ned

hi gh-frequency band defining filter and high-frequency spectral skew ng
functions, has a voltage transfer function in the Laplace domain
substantially of the form 45 [err] [err] where
[err]= 13,300 Hz, and Q = 0.88. These networks may al so be i npl enent ed

tro?cl U|t4



- 50 skewing. The main paths of |owlevel and high-level stages 31 CA and
312A respectively include respectiye %gh - turation networks 356A and

358A. Both networks provide high-fTeq @anti saturation action;

additional ly, antisaturation network356Ai n high-1level stage 310Aprovi des

| ow-f requency anti satpr atr on action, substituting fqt hg/aREi saturation

effect | ost by nov =l ew-ﬂ?—-gg?kp rk 360CAto the

si de- pat h. Conbi ned‘ﬁl:;&ﬁ)freg_ue Rk Vi (- -Lre urnc ant{€&Furation network

356A has an overal | band-pasSs-ITKe\ch¥acteris The | owfrequency

antisafuration effect is provided by a single-pole shelf characteristic

with an us‘@er corner frequency at 150 Hz and a | ower corner frequency at

60Hz. The EP 0469033 B1 hi ghert han
t hose used |nE’E:qH ?x%h%?nd%ﬂé?ffﬁ&%ﬂgwifﬂgﬁﬁ%%H etwork 340 in the Figure 14

enmbodi pgent Héwqyﬁ;gm urtg,g,u_ tral skewi ng network 340 (Figure 14)
is located at Vt hgﬂmmmep ge, V\hereas anti- saturation network 356A
(Figure 18) |$ QGRS @Atrd! BlerhdhEorfEBH vaitage B.s. Where its action is diluted by the
non-attenu- fHed tab® Wansfo ERINAGH; ¥t aiymalrerétrvem the Vérdrénos) sigarigvel) anthe fondévei, Righ-he
si de pat h fredliehdy fikétEbafidéoipresdof 18 EHedaflace Yomdinls eCthdform:above, | owfrequency
part of ysanti saturati on network 356Areduces the overall |evel of the signal
at conpressor output 361A by about the sane anobunt as IO\y-frequency
spectral skewing ne¥gdek 340 reduced @t in the Figurk *18/2%fedi nent. At an
input |evel of 5 d¥,gleve ref er encegl,andb) (200 n /nlf*os/éafsette t apes),
ttHe | owfre- quency part of a*htei’@ag feYeo} k 356A reduces the si gnal
(evel & conpressor output 361A by abof¥ 3 dB at’ 50 Hz, which effectively
cancel s out t he troubl esone 3180 [err] | ow f requency record pre- enphasi s
required °’°b e E C standard for c tapes. A greater
Iow—frequency % rg"tﬂ'fz?'@ ?q“F%“yo ;E‘H%zd at higher levels; at |ower

| evel s, the efét’sé ’Te ? (? 'Her HPYH= ncy antisaturation effect of
bl ock %56A in I'h velvo

A |s provr ded by a high- frequency notch
characteri str mﬂ;?l 25 kHz | nstead of the sinple
si ngl e- po' € ﬁxﬁ st r {hQ ?{fﬂw&ﬁth ﬁall%elemmﬁlﬁmwel highove
n

25 kHz, ?'QT"?F'JV%' tbthrQ:oH ar,;;,r,ggf uces to zero,
whi ch ysefullyincreases the margin of stabi I|ty of t he decoder (when an
eacoder is typically pl aceg !n the feedback of a high-gain anmplifier)
conpared with the Figur esulting re- duction

in the amount of anti-saViud@)ion ef fect Uit [gspmi ¢ frequenci es does not
give rise to appreciable tape over Fo2nf I&J‘?ﬂfﬁ—ey sudlh frequencies mainly
because t he norrmal record anplifier confizgurd®efon/useddin nost consuner and
sem - prof essional tape recorders has a greatly reduced response at such

fir equenci eereMor oe- 20 over, the shelf characteristic is retained in the
I'ow- | evel st a%mtaﬂlawgswmr@e@em@me gliding-pand varighle highrpass sheiffliter 52pQk2. at such
frequenci es. is ba conrelippth9ains @k k 356A has a voltage transfer function in
the Laffl ace detheetd%@tw'ar XP‘?}P the form [err] 25

[err] wher e [ r‘sr'g p° f]d 0. 707. Antl saturation network 358A

pr ovides hi dé? 9‘5 I 0o W e?ene 8i na?lgve %}%AI aggvel ﬁi ﬁ-
sin- gle- °? n ne R 'S5 i
Figure,l ?rQ o1 i '"ﬁba"d ressor ower"%ac@)lr%gfrequency has been m)ved up

from5 kHz to kHz. The depth of the shel f remains essentially unchanged. 30
Antisaturation network 358Ashas a vol fagt zt’rfar)rst‘*eér. function in the Laplace

domai n substantially of Nh,e(s)orm [err] e [efr] = 17,600 Hz.
Conpl enentary antisaturation netvwnkau i » thhe expander (not
shown) s 35 Figure 19 shows the pre rreYkoerrb di remt of the

hi gh-frequency action substitution sub-stages 324A and 326A (Figure 18) of
t he hi gh- wherel stage 310A and the | ow | evel stage 312A respectively,

i ncl udi ng bot § istthelogdrearder-requatay ofthel sliding-harid yariable bigh-pasis sizedf filter = 200Kz, t he
circuit. To s&udsthegmtrdl pathgain ®APAED, t he differences between the Figure 19
enbodi #ent andwrtidthe RM referencdlevehydliatienrent wi || be di scussed. Correspondi ng

el ements i n FNdgtheeontd elament pawvepedp, r el at ed ref erence nurreral s, the Fr gure
19 reference_femisthesideppthisigepl ga=Pbtter A to the nu- meral s use

Fi gure 15. THeureforshewsdhe preferied ambagiment of the gy frequanry %%@%@P?%@PW&G@ 'B?'“dl'—ﬂggure
15 and the input band-pass filter 403Agof Figure 18 have al ready been
described in connection wth the above description of high-frequency
spectral skewi ng. The corner frequency of filter 461A is changed from6 kHz
to 8 kHz in high-level stage 310A (Figure 18) 45 only. The corner
frequency of filter 461A in |low | evel stage 312A (Figure 18) renains at 6
kHz. Staggering the



- cormer frequencies gives in an inproved conprom se between sensitivity of
sliding band control circuit 456A O°d&§h%29“and hi gh-frequenci es conpression
ratio. The limt circuit 486 in fi control circuit 418 of Figure 15
is omtted fromthe enbodi nent of Figure 19. Sliding-band control

Ci r cui t 45®pththetsteadysstate and transjeptcontiol agerioftheeitsyit Fhe Figute@q sibadimentigfdentjcabtp then o
band, howdigtte 16 smbodiment, exsent fos the i Ahangesdjacusppd heloy Gprresponding elements in Hgures 16
expander s ﬁ‘b@Pé”?"é?)%f?d ’G@iﬁ@‘??d'é‘ﬁ?’a'&é'ﬁ Fdgyre 204 °f?"%“°% [!MW?‘"Q the lattar Atpshe pumepals

ggf/: ggéalt “F%'\}'b_ﬁéf' e to a re er ence e %hagdref er nct% I e'%’/ngrquk9 gofsuc
as " Dol by'FigHe2 a"e % n{(&ﬁg’ ?}l Lgﬁl ‘glasa u nﬁcl ude
\[/(:GIIr L]e E)]?r gl‘ﬁ%‘ gg|mum am llt (Y %{cj" ] ow-fI l@% 1% d gnh&%fg%i Iﬁgg r?f&'r\d gny
speci :;k?rsat | %e%es }:@t‘q Elort Eﬁ{. g\ at.@J th ?J rﬂl&i ina {n‘?ﬁé |$vaYe%LenQ§ﬂxld

Vol t Lﬁgm ﬂ "l .at any eve ‘relative

ref erence S|gna ev t I'evel, high- frequency flxed band

conpressor in the Lapl acq dgymai n i's of the horm 28 EP 0 469 033 Bl

[err] where [err] is the—#r-’ggd requency = 12, 800
Hz, [egg] is the fixed- bg Shel f1 f+i lelpr 8 ( qu¥pGeY = 3,200 Hz, 10
[err] is the control circuit gain = 200, [er’:q! is the RM5 reference |evel

voltage, [err] is the control elenent offset voltage = 3.6. The voltage
transfer fwheretion, at any level relative to the reference signal |evel, of
tte | ow| evel Gwhﬂghcomlemylémi!y- 243xed- band corrpressor in the Lapl ace domai n
(s, of #he for MwisitBe RMP reference level voltage, [err] [err]
20 where [err]Voer§“59r\‘E‘i"'t %@EP"E)‘&T?EFVS'FFS?TSP-I I ter zero frequen X ,
[err] is theThemeditigneagtral ﬁ'err f‘rrﬂreteerbo "és wwﬁewe%ﬁaﬂ%e" 'Przeﬂ%ﬂs ahown
[err] is t"}fég%ﬁt?'ﬂlw“'éh?'?f the RVS reference |

vol t age Lerr'r

transf & fIAE zerfsrfm B'\%E'grfsv@r '- é m%:g“'@?w“"‘%r

the hi gh ! Gy Skerw &W"eve m' cc')crrcﬁr essor the'\

domai n is Ol fsﬂ&&? ErLssFoﬁHﬂLa sty Iev foup 22809 ouput leve': (Figyre 228)
[er r] wher, afvariéus dkfedort frb ogﬁﬁen fnkbQel own in

var i abgge fﬁgg s PRSIt aJ?.% 'tljrah?rﬁcom lerlh erhn°ge ﬁpuﬂ%tsfﬁ i athigh =
4610, 40 jevels (about K& &8 & nd'u%i‘ b ehicR¥Fors ﬁlfeﬁﬁogmeiblb aNPlbvel fpbridfeft errdls lafe daqlikaptt I Ol
el ement  PQURF, isTonkiderably Bd thdnat inEdunblbvbf (RBieen stolii1 20 dECEAY Bbott -35 &), whbfe@rrde afedge

transfer fidésmely®locciiandito Ye biRtibl. Thierd igthlbo Ry IRtietdofonlabiow inPiitGevel§ (bglo@ abdueMe biB) Of
t he | ow | ewmeérk noidd aglild cduseettomaityiers Werdattign.oand conpressor I n the Lapl ace

domai nssl s Of Nditdteattimirange eFinp{itéavel$ at wbich significant dynamic action occurs (a compression ratio of about
[err] whend o gneatér) is abduh60 B Wweabout ef ditcar - fordBda mange of elffout 49do 4% dR] iingmbariseh to the
vari abl e Imngofisatoe leyble htiwhich significant dgra@icieiztion jogqurs|which istabeut SO B kol dRaimngepfn =
47900, 55 about20dB).[This Hstrates theyeomizek24 dB bampeassien in the hiph-resuengy; Moreijgerauslyreemexeert 1 ol
e| enme nt p&iaR s determingd by comparing the area under the respective input and output curves.

Thus, as illustrated in Figures 22A and 22B, the compressor of Figures 18-20 acts over a wide range of
input signal levels, a range of levels which, as expressed in decibels, Is about twice the range of its compressed
output. Similar performance is provided by the other compressor and expander arrangements and set forth
in this patent specification.

It is an important quality of the compressors and expanders of the present invention to provide dynamic

45 action in a high-frequency band over a wide range of input signal levels while providing no dynamic action (fixed
gain) at high and low input signal levels (e.g., a "bi-linear” characteristic as explained in US-PS 4,736,433) with-
out significant accompanying increases of the overall maximum compression (or expansion) ratio. In the em-
bodiments disclosed, this result is achieved by staggering of the high level and low level stages. However, sim-
ilar results might also be obtainable using single stage arrangements particularly if digital signal processing

50 techniques are employed. Thus, in its broadest context, the invention is not limited to the use of staggered
high-frequency stages in cascade.

Figure 23 shows a plot of compression ratio against input level {Figure 23A) or output level (Figure 23B)
at 200 Hz for a computer model of the compressor shown in Figures 18-20. Although a signal at 200 Hz is
affected primarily by the action of the low-frequency band sub-stage of the compressor, it is also affected

55  somewhat by the high-frequency sub-stages due to the overlap of the characteristic actions. Thus, the com-
pression at 200 Hz is somewhat greater than the maximum 10 dB provided by the low-frequency sub-stage.

Inspection of Figure 23A and 23B shows that a low frequencies such as 200 Hz, where compression results
primarily from action of a single sub-stage, the compressor acts over a narrower range of input levels than it

30



ASCL is the side-path signal gain = 3.4. Figure 20 shows the preferred
enbodi ment of the |owfrequency sub-stage 328A (Figure 18), including 29
EP 0 469 033 Bl both the steady- st &4 gﬁgsstq Tansi ent control aspects of the
circuit. The Figure 20 enbodinment is identical to the Figure 16 enbodi nent,
except f ordobdt highe freduandasBathgse tieswdlivindévels at vishit besqrmprepaoracty at leweguengies are
Fi gur es 1Gamower2Be ldghdevel ank dniwdel el rediens ahwlichiuaneeis lithie or np H'élOFng gregten DhercampreRsat o
nuner al s et Bwrigquencied tbist also/exhikjts t reedepitadbi-linear characteristie. Fregugximumgomgression ratipjiny
di f f er encebe hight-fraarency teaion (Figutes R2Avang 228) isrgbpyt 2.4, whirh isgrot signfigsntly greatenihanthecom-
i nput  Bandbresalosrefio pfiabeut 1.6 GN-Hin tE lgprfreauonsy FRYPR al r eady been descr.i bed .in
connect i on wirherompraesseshpy in Bigures 18r39@nd 'Féﬁfﬂ@ﬂﬂ;ﬁ""@tﬁé‘&‘i“ ﬂﬁzf‘*% ?
circuit 5zmaar;fd’f H::?d'ée%ﬁi’:\mlfﬁ?r“s :fl%i‘ﬁ '5b°f'5‘eét 'B(TF ﬁ'f’ e eoompressor
fg\?v_ ]Iczlr ggL{;%g it Wﬁﬁmﬁ%ﬁ% P‘bcrwwe( ghrs lgcrlﬁ‘ eg ec éyu% nsita the ségnalto
0 nd ana &l
and had’t sso

(ransi o1 U rg;tsfwnvzrg;n Wy éﬁﬂrﬁ“% sri ac\s@rdi“ }1} ; §Ang Syrs F.nan
the | owf rﬁgﬁ.}(a cL|f§ mp (i% p%§ Qfsr n@l fd q'Q Q@?d thalog sigh aI hal Whign
form [e tape in the normal way. Inplidy ackil ﬁfofn]thé Slaybidk he& WduRlbe am-
Circuitsg rﬁed‘an mtodrgltal forlﬁq{vpdridsherfl ﬁerﬁﬂ\ﬁn{aﬁ ¥ RaHiRIated vPthe Yigital sighel proc-
[err] ist Qor@&@éh&é)i he q@iFE@Qipaﬂcieﬁ' SttacheRdtic 2@Pmaf payHack ehidizatoal tduRitbe @ppliedsithérdd
si gnal s f ohe hlafdg SighuPAItREMybacR amplifibor by g dddbiorkPmat Adnaticdlimakipuisiion of Eeidigial sigreal
Agwn i N Fh HelaRyitsh éignahPrdcedbdr! Fidalye the ldmita? sigll wiutd bire-comvered td anrdnbleg signl gur e 21
shows a pl ot pedaustil drsideradbiecimon@af sTREt if doing iresdeyelaiingdovi-6aat, bigh-qualitp abaldgda-dibit!

f o) a eonNdshwtorrBigiel-toainalddcontdrer arairipital Sipoal pebesaing Ehipssugh areappio@ctixfay evendually

| ével - depensecist advértages oer U veryeomplex Isearuﬂeytatedmrmvmrédéor(an iatlanaldg embodimenh d
spectral sdehwicagpréssorand @xrahdersodeseribed hepadr.al | - characteri stic can be seen bﬁ’
conparing t hé furthghpossinisy waudbe|tapprfoeny &l the signabarocepsing i e analagidamain.2utlp oeliz £
conpr essi dhe eantrplgireuisein therdigiteldomain.evel  (Fi gure 22A) or output level (Figure
22B) at¥various different frequencies in the high frequency band for a
conput er npdel of the conpressor shown in 30 Figures 18-20. It can be seen
that the coM%®essor acts over a wide range of input levels, but its action
at high | eve rror d

| ayel - c;‘epehde‘}ﬁéﬂ&?’d’?@*’&”ﬂ%ﬁg?mif’ F’g?%ﬁ& %"dloc i ,"aﬁ'seﬁggé{ﬁqr%grrgb%%kess ‘?ﬁan
at) nedi-tim | e n( gﬁéf‘ép FL %Q the .C‘l ﬁ@%ge ot & n%@ssorwpﬁfétpﬁ{dfnﬁ'ihﬁ addié’
less likely t a&.acggr P58 & fow Rodiand) 81 extohdirigemtrly fidin At
| ow i nput | ey, ,d n

Es%g'%Pb?Sncﬁ@lt“ @8 g fAlalIGW-FeqUdncy
there were agh@having §f,xed_ban&\9,ra 1 g,ta range of input |evels atwhich

si gni figgant dynarﬁneﬁn@t@ﬁ doRipreSdiigUthSaudR sigRdIIh fhe Thselbf & ddnpfessdr, opfaPeéXpantiing thalaudio
greater) i s afyaulintiasorlad erjandtr, by ap bEaboit 24 46 iIkBhigiafragaengebant estbraling gdrrelp
45 \dB) I n COnpabo B0 HZ ublistd, s8id gieans for Camippasting &@ wxasdirgithesduilic kigral igahighi-omnéncy
dynam c acti Cuand)mugSflmmahdlslim@.-bﬂldtactioﬂaulﬁbﬂtutl@ ohdréctelitiq; a range of about 20
dB). This illustrates the nom nal 24 dB conp ressron in the h fre uency
Mbr e 1 isgor dudh greuicaspastingso claimgwheteingald E'ﬂ'i‘rf"?ﬂé'ﬂ" y &?ﬁdn’ af’?f@

the respect i Verstig,paying g serneyifre W%PW&"W a“ds f q“e&‘% Ell E IQ“T'W"'
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of Input sig ’gé

i s about tw c&" ?ﬂgsf'gﬂﬁgnscf?'w ReEIASH ¥ asmegl‘ﬂ@l?taﬁd %é % ornance i's
provi défl by tA\Grefit RedifPBRERSERR uﬁ.adinex.aansrerforearﬁawnmrsanan@mseba.& $ignalin | N
this patent shggkbduemtly baHd.comprisbSa Bidd-baRARLS-RtBe afitl dhdrdily saitf méahelordonipressipoF &-
and expander Safding tA€aydicfgasllin 4 Matefiquéndy band pompriseba filst Betioh-subsfiiution stbi-Nayeiand @
hi gh- f r equencsgcdna Betion wibisttutivn €ieb-staye ractadf said¥ptidnsdubstituition sub-elagasihavling affixasitiadd cirg -
nodynarg, cact icniarfdd stidiog-bmd nijcuint  hi gh and | ow I nput signal levels (e.g., a
bi-linear"” characteri StIC as expl ai ned | n US-PS 4, 736, 433 Wlth- out

fi cant PR Sveeeln 'Ff'ts %lf"ft“ 7 g’
cxans! o+ PR TS cga sl By s a*erﬂe@ggsﬁ
byst agger i ng asithe iperease L qvaamis a%ﬁ'ﬂw' Wﬁ'gé' Iggn g‘fcg'B%aé'y ng IACIRR7ES Of the MeximymGom

resul t s m ghtPHF8LO5AP B'?'b’aﬁ%?fr“@ YePhgY hgl e stage arrangenents
particul ary A irctli dibdrdihg 18 icdif3 orRIviteRMShid fixedlband SUbIMRIgE HiRfeitAdr@ail et 42} &Chubsti-

Thus, in its wHadaeshger Sicsekondlabtioni sibsbifbtionBib-sBge\cdnstlnitdma firiChtalgd arid Haid thar &
staggered hi gh-frequency stages in cascade. Figure 23 shows a plot of

conpression ratio against input |evel (4 gure 23A) or output |evel (Figure
23B) at 200 Hz for a conputer nodel of the conpressor shown in Figures
18-20. Although a signal at 200 Hz is affected primarily by the action of
the | owfrequency band sub-stage of the conpressor, it is also affected 55
sonmewhat by the high-frequency sub-stages due to the overlap of the
characteristic actions. Thus, the com

ge




- pression at 200 Hz is sonewhat greater than the maxi num 10 dB provi ded by
the | ow frequency sub-stage. Inspg&td'@g F| gure 23Aand 23B showst hata

| owf requencl es such as 200 Hz, wh Pr%raesm on results prirmarily from
action of a single sub-stage, the conpressor acts over a narrower range of

i nput | evdpes at higher frequedidies. Beqapse(theypalivpdevels at whikhdhegomprepaeactsat loy freqyencies are
Because t Inarrowetitherigh ieyel pad lew leyghiegipnsiatishiohdhase is iitie,pr ng agtien grp gregjpr TheseRIpREP e s
are nar r oRElPW freqyanciep giys F'ER/@‘F'”&HHG ‘I"’BW’I"E‘!P@?"P Qsigtic. Tie mygptimum compression atip jnt ¢ | o
or no act ithahigineqyencysegign (Figtras '5?4 hfsr"@m%ﬂea"wrf%&aar"wm-

¢ rwaswagtforoéeow é{‘""
Fatio .ﬁa%: I ISR iﬁgxefegpgﬁca@ heio
th

which is oprash

lg é
i g{rc%lare deg ﬁ % P?Eallstelﬁns%e% chnat H%cbrg r9ssor

about 1.8 'E"T?a e'l srr, ne o Hsianio 1 o
Fi gureg, 14 e nrd?gﬁrz diah Yy SR ed
In a set Qf g {o%ﬁbe tbr ﬁfg g%erw% |8 %&&U&Lsﬁmaﬁ ré}gn%lp% $30rCtRb Proded8YPhEingE Nt
i's in devergRimed to malip hL bigial sl&nﬁ@a&a‘aﬁ Rtle rtithemaliial dAATIRREStRE Phereh. Eibdy,
Circuit amg mehdnabshiy Marfbuled 1. Evp :ma;s.@arl wouRb8Fe-EBAREHRd watanarb@s.ararmmssor
and expanggiid 6&tébdideddH RipatindheHokridl wayTNQitybERK) tFe sighliffom \(KY.PiefbdeR hexd GH BS any-
usef ul 1d f piiffe@ bnd cdmeREro digitliGorfi IEWsald then thHdnatipthaticalyMidhiplatad bythaldigitabsigndl prde-i N
di gi tal f @ssdrtodalizethivabéquired expanaei cltansttefislic. Nogihil playbadck edualizatichi @ultl ba eppliedsithegtoan
anal og- t ohecinglog signaldrothy playiback.amplifier, atibg ar aditieriatymedhematical ranipelatimottbe digithl sigheing a
g{’/gi tal siinghedigiat stgnelpeoessort iy, thecliziial signabeouftpe pe-cayventonipcn oalogeionglu| at e t he

gi tal si gridcauseacensiderahie anspuntiobeffortiisasing iritadeivelepingilaw-qostoigh-quality anglogréo-digitel,
Einal | 9, tchnventastdigitelda-enalad benverten prysi digitel signgl progessingythipe.cayeian aperiogah amay wirniugivh e
re- conver thaye co¥ ﬂéﬁ"faﬁP&I%lj the; vgrysPmpiey liear {(Regraged sicoult Eaguifed £ a,pll-analee embpdiment
nor mal wayf the ppmpressas andexpandass deseribad hersiym t he pl ayback head woul d be am 15
plified and A-fyribex possibility would b to perform f'UF?r?'g']a{p'%Bfff"& inthe.gnatop domain. i fasealizel y
mani pul at & %W?\’@""ﬁi"@"‘lﬂ?“’@ A% proc- essor to realize the required
expandé’r characteristic. Normal playback equalization could be applied
ei t her toctlr]e anal og signal in the playback anplifier, or by an additional
mat hemat i cal irani pulation of the digital signal In the digital signal

processor .4 Fk@@éuk%rmmg Gﬂh Jna.r,.cﬁanw!m%ruarafsgnmamy&wmbe@;&damxameaeah 09

si gnal 4 Beca a cons Ie anount ort 1s going Into devel oping

‘e cost, hi gh- qrrrains fo¥ caiprséitly th@audioQighdl|in ) case S/ @Mmbiaksor, B féH ekgndihPthéalalo0d

convertor anggfh, hitheWasesdr s ekbandérQy 85 ®iabdiit 10 UBIRFa love Hédlerk{ibshB BXtehaing géhBilly from

event ual | y habbat 200 ik déwhward] sapiaseaBf6r coinpressing biyexpanding the alididsighel in & loRdreuendy

Ci rcui t requbdnddavingra fixed-nd ctamaledddic,andodi ment of the conpressor and

expandesr s descr i inedhs foe totipressiny thelsudlosigngl,isthe kask bf a/comprassdr, rfortegpapding the andial |

t he signal psigreakirsthecpse of dnlegpanded,| by gp thaateut 24 dibinta High-frequeheybandéxtendihggeperallyr ol

circuits in {réneatgutdDQ i upaardeeain medhs foOkamipressing. or éxpaniding the eudiapignahindi highifrgendye

dynamc r angeandma\dm aa‘iaeﬂ-banélﬁllgna-bandnetmissbswmnbﬂf@@gﬁic or an ex pander, com
prisi nmeans for conpressin

30 as
conpr e¥sor 6r°' ?w%"ﬂ' G'F' 1"'(hﬁ'§'“éﬁ'ﬂ ' ' ba"? ‘é"‘ pi‘i fC' Efer
ggougztgogggé iy ma ok .Zthg)?n 1 mg I o&“%&'ﬁ w ?£ é E g%bom
ina lowfr ?' |§ b

nmeans for conpressrng tﬂe au gna e case essor or for
expanding 3 hR cicdultl aczordingd@laim 1 6?2Mh€\'eiﬁ aaemeéns &Ho@dpﬂa%ﬂﬁbad’r axdaydlngphd tﬁxdiablgbdl in24
dB i n a hi ghafow@@ti@ene)\balbsompriass £fied-bahd gabrstaga lahd whereinsaid mearis4d Conniessipyat o)

sai d neans f pandiagithe @edio sigyaldn a kighpfeequinybahd) eongprisbs a fist apticr-substitutiorsubistage angaency
band havi ng secbndeetibnisebstiiltidnisuti-siagelsacthf saitaciion-sehsltivtiansult-stages iving sfped-bandrir-c.
40 2. gA ci r cultiand @ gidipg-tandgirquy cl ai m 1 wherein said hi gh-frequency band is
defined by a doubl e- oIe f||ter char c- ter|s |c hav n a corner fr:;g

of about 4OOAF|2°“ g ‘f%rﬁ
filter char alf'ts ? '8"9 *g" &g‘#? Htu "QSER' p ’H
wl ut s accompan ases of the Maximum com-
therelsabrg Sg'g‘ % ?ré eoper d’n 9o1 8RS MRaRS T or

conpr e%si ng B ex an h naI in a high- frequency band and sai d
nmeans for sCORBkAR sdo&em@ro cerﬁpsa&dl vmerern Iaad fixidibanddublBtade dnd eithel S flrdt QEtIdR-BEbtI-
band. 45 3. ftién dub-stafe ok eaidEedbriaGiction-sGishiution bulbstagd coRRaILRialTirst Rtagh aNB Sdidothe? ac-
conpressi ng or expanding the audio signal in a | owfrequency band conprises

a fixed-band sub-stage and wherein saig{ neans for—conpressing—or—ex-
pandi ng the audio signal In a high-frequency ban fi
action-substitution sub-stage and a second actio m&“ﬂmf @ﬂﬂmfstage
each of saidaction-substitution sub-stages having

cult and a sliding-band circuit. 4. Acircuit according to claim3 wherein
sald flrst and second actlon substltutlon sub stages are cascaded |n

o Y -

":p




. 55 | pression or expansion ratio of the overall circuit. 5. Acircuit
according to claim3 or 4 wherei ng%@"g?é gaed band sub-stage and either
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- 55 . pression or expansion ratio of the overall circuit. 5. Acircuit
according to claim3 or 4 wherei ns%ggg hﬂiﬁed- band sub-stage and either

said first action-substi- tution ) 469 or said second
action-substitution sub-stage constitute a first stage and said ot her ac-
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¢circui® according to claim10 wher ei Yo®ai § 18- pass filter has a vol t age

g
f er { uncPhasee F§,000H and 15 476003 Aus 1t the cprecianermanges, saidlow aaueoey atjsalpration
transf erfunc T §,0Q0 nd[?.'&ﬁ_ i ;ct 'I’T%

Lint
SRR e s A I s g ol e e mak o e o b

net wor ks havB®F8h- pass filter responses with a corner frequency of about

12.8 k. 19.3 A ciftult hdcbrding toBhf GHlcdinfaD thrBugh |18 Whardin eath 86tRh-BubB@G{an sub-stage includes a
act i on- subst kénitiifredashy fitbrial Pedichy the deAsiflitFls tietixétObehd LifcGit lodatbd iinithe i3BUt path of
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char act er i st input@f the fixediband onteal circyit hejng deriyed from.thg opfpyt offhe fixad-band circult through a
act i on- subst Pengiiveeducing,fiites fargeducing.the sengitiyity pfhe fed-band cpnipl gray, o hse up to a
parti ced ar,,f i L]t R . J -
quency. 18" éﬂ?%ﬂfﬁ%'@;%g'%ﬂ?ﬁ%%“@b o pirplfl pSsBaRAR ARLPRT i ind B,
sai,d one of the action-substitution sub-sta- 40 ges has a vol tage
transf er fRenAtircoNadestdingo clhimzh wbereinltheaénsitidty-baiucinyfiterhbs/a woitage transfeofunctipein the
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25. A cireuit according to claim 24 wherein, in each action-substitution sub-stage, the control circuit of the
fixed-band circuit and the control circuit of the sliding-band circuit each generates a control signal and
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- the. corresponding antisaturation network in the first stage of the
conpressor and said second stage f r-“w]ﬁr 1corrpri ses a second

hi gh-frequency anti saturation net K i8's min pat h having a
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action-substitution stage, the fixed- band®™ci/rcult and the sliding-band
circuit each has a control circuit for controlling its dynam c action, the
i nput of theyhdrsdi Ng-band control circuit being derived fromthe output of
t he sl i di ng- bands, @ithelér cthél frbduency BxHé slidihg-bdne variabie Higls passl siwif fiker,0l Ci r cui t
kei ng derived fr apstHaalidrgthand contfol éiledit Jainxed- band circuit through a

sensi vi ty-reduci vigisfthd RMS refeance leddoltagg, t he sensitivity of the fixed-band
control circuit.NEghe fiked povecéfithm didingstmodvadabirelementand contrdl Sireyit, 3@ wher ei n t he
sensi ti vity-r eduBdcrithé sigrakgainioftha sitepatibass filter with a shelv- ing
response. 22. A thevaiable elerpenbandiconirotciscuitiotthefixed-bapdsub-stagedysther includes an offset vol-
sensitivity-tagehgedng filter has a voltage transfer function in the Laplace
domai n subst ant i gupfiyd@pnqsﬁg-stpqﬁm gypltage transfer function in the Laplace domain substantially ofthe
[\e/rr] [err] Bre f2 is the filter zero frequency, and fa is the filter
pol e frequency. 45 23. A circuit according to claim22 wherein the pole
frequefty of the sensitivi tyr‘;&gluci ng filter is about 3.2 kHz and the zero
frequency of the sensitivity UCd-g filfor ig about 12.8 kHz. 24. A
circuit according to any of c mslg L irGedYg® 2 erein, in each
action-substitution sub-stage, 50 @ v, th®)fixed-band circuit and the
sliding-band circuit each has a variable elenentfor determ ning the dynamc
action of thgpgbrcuit the variable el enent being controlled by a control
circuit, the var gy he &nfdreiRLItgdM control circuit conbination in the

fi xed-band ci r cuyj, idtR/RMSreferdncs Iavel vorddeyanan exponential characteristic, and
t he vari abl e el eugpis titdntDéidnient of Bétivaitagd. conbi nation in the sliding-band

Ci rcui tp havi ng substantial ly
27. Acircuit according to claim 26 wherein the parameter values are approximately:
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- 55 . a fixed power |aw characteristic. 25. A circuit according to claim

24 wherein, in each action-substit td@&g%%'Stage’ the control circuit of
the fixed-band circuit and the contro rcuit of the sliding-band circuit
each generates a control signal and 33 EP 0 469 033 Bl includes neans
for limting the maxi numbanp 2008 | dyel12,800 Hh& € HPOO B, si gnal . 26.

Aci rcui taccordi ngt ocl ai ng4i ac Qob inaliifltigk ing! ai m 19wherei n | neach
action-substitutionsub-stage, %?F v.?ri ahl e el ementand control circuit

of each fixed-band circuitfurth SR#r of f set vol tage, 5

each fi®xed-band circuit fas=d.610linsaiddstsagesér function in the Lapl ace

domai n substantially of theafeyodid Ski'sdeonkiGafer 1] Where 15 f2is
the fixed-band shelf filger 7365\9'%%3 uenaﬂ%err] is the fixed-band shel f
Ta%" # ﬁ?‘g’ﬁ'

filter pole frequency, [é&®r uency fixed-band control
circui f" gain, [err] is the W9 Vinsidsemndsegevel voltage,” and [err] Is the
vari able el ement and confrok 1| rcuit offset voltage; and 20 each
sliding-band circuit has,a yql . sfer . funetion in the Lapl ace domain
substantially of the forﬁf[e??ofﬁ%d%?%%re 30 [grr] is the

| ower corner frequency of t¥ié4dssidsegndage vari abl e hi gh-pass shelf filter,
[err] s the sliding-bang, conisedd circuit gain, [err]is the RVS reference
level voltage, Nis the I xaeg power of the sliding-band variabl e el enent
and control circuit, and°f'err]°' is the signal gain of the side-path, 35

the variable el ement and control circuit of the fixed-band sub-stage

fUrt her i 28| Adesuitagpordifgtaany ofclaims 24 thwpugh 27 whenel edch yarigblpeleropnthas a tineargharpptpsistic
avol t agfe t r aprdraseifrespeetive,epnirgl ciicyitingluges anoa-ligrgnelicyit PEayldine thedpsired sxperrentighar fixedr m
40 [err] power law characleistigher e [err] is the control circuit gain, [err] is
the RMS reference Jevel .voltage nd lerrl] is_t fset
ol tage. 3B gg;?xd R B AR pisR e dea el SolBlono SR blnafy o5

val ues are appr oy EﬁA o;re)égn:é'na ﬁe aGdIo sibn IwiMaflx&i-i;and chaﬁgtegstléﬁguﬂggbdﬁt]ﬂo dB
=200safd i 1 iy 15 fddfen d sxte égén@m%@aﬁﬁﬁ%ﬁo@%r@am

[err] = 1,610 1 ghrprisdhgior éxphndib e SudioidHal witifa fREEbdnt/siRifh Bar6tRA-dustitB@A char-
[err]= 3.6 Vakstisfictytp to absit 284536 & higifiéhuency band extending generally from about 400 Hz upward.

80. Amethod according to claim 29 wherein said high-frequency band is defined by a double-pole filter char-

N % acteristic having a corner frequency of about 400 Hz and said low-frequency band is defined by a single-
pole filter characteristic having a corner frequency of about 200 Hz, whereby there is a broad frequency
overlap in the compressing or expanding of the audio signal in said high-frequency band and the com-
pressing or expanding of the audio signal in said low-frequency band.
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Patentanspriiche

1. Schaltung zur Modifizierung des Dynamikbereichs eines Audiosignals, ndmlich Kompressor oder Expan-
40 der, umfassend

eine Einrichtung zur Komprimierung des Audiosignals im Fail eines Kompressors oder zur Expan-
dierung des Audiosignals im Fall eines Expanders um bis zu etwa 10dB in einem Niederfrequenzband,
das sich allgemein von etwa 200Hz nach unten erstreckt, wobei die Einrichtung zum Komprimieren oder
Expandieren des Audiosignals in einem Niederfrequenzband eine Festbandcharakteristik aufweist, und
45 eine Einrichtung zum Komprimieren des Audiosignals im Falle eines Kompressors oder zum Ex-
pandieren des Audiosignals im Fall eines Expanders um bis zu etwa 24dB in einem Hochfrequenzband,
das sich aligemein von etwa 400Hz nach oben erstreckt, wobei die Einrichtung zum Komprimieren oder
Expandieren des Audiosignals in einem Hochfrequenzband eine Festband/Gleitband-Wirkungsaus-

tauschcharakteristlk aufweist. '

2. Schaltung nach Anspruch 1, bei der das Hochfrequenzband von einer Doppelpolfiltercharakteristik defi-
niert wird, die eine Eckfrequenz von etwa 400Hz aufweist, und das Niederfrequenzband von einer Ein-
polfiltercharakteristik definiert wird, die eine Eckfrequenz von etwa 200Hz aufweist, wodurch sich eine
breite Frequenziiberiappung beim Betrieb der Einrichtung zum Komprimieren oder Expandieren des Au-
diosignals in einem Hochfrequenzband und der Einrichtung zum Komprimieren oder Expandieren des Au-
diosignals in einem Niederfrequenzband ergibt:

3. Schaltung nach Anspruch 1 oder 2, bei der die Einrichtung zum Komprimieren oder Expandieren des Au-

W) U O
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.10 . - 6.0 Vin said second stage, N -1.5, [err]=
3.05 in said first stage and - 3. i% ?@'Bﬂ second stage, 15

[err] = 213, and [err]= 6.0. 28. 0429, ccording to anyof clainms 24

t hrough 27 wherein each variable el enent hasa |inearcharacteristic 20

and each r esgiesignaly in einemiNiegerirequenaband gineFlestband-Usterstiva ymfalb apd bai dordieEinsiehiNAgdi ng
t he desired zuupftemprimiergh ocerwnd@wnsMﬁmw}s@W&@Pfﬁ@?@ﬁ?qyewzea"dzge ergte Wirkyg®t f or
nodi fyi ng t haustheehrtintersiufnygd el zwalte WirkyngsausiayschUntery E‘ffé!"\; b‘g‘dfﬁﬁ’fﬂ’yg KyngRpussy
expandi ng, ctguge -Hpﬁeg;ufpg egsFestbandschaltungeaqﬁ?ee@gqbﬁ@smaltt@ ?t‘ng t he audi o

si gnal Swi t h gchﬁftu)l_ﬁé‘?acn‘?ns Pé‘%&%&ﬁé d QM zvm?tm Qta&gh glﬁerktﬂfeﬁ'n Reihe ge-

Iow—frequenc )g J“g &
conpressing g o Q?rﬂeslﬁ mﬂ{ﬁ‘u% i nkeh @ﬁ‘ﬂxfﬁlaleﬁ'k&ﬂp&ﬁ@%

action-subst 'oh&%kﬁﬂsi&ﬂ?efrﬁﬁltﬁ&’é@&dr%Béaﬁ\l&h{alt% e"lﬁhﬁh@Ut 24 dBin a
hi gh-frequency band extendi ng generally from about 400 Hz upward. 30 30. A

met hod ac &or dehaltuny 6achlAaspnuch B odérdy ki der giaiFest bend-bintersfelusd eniwdsiardie érste Wirkinged by
a doubl e- pol eustaubcheintecshufer oderaist zemiteVirungsaustaugsh-4dntecstufecaineferstafirdmbligeryind dis irt
400 Hz and saordwrmméauﬁqamwrﬁdnénqyemmfﬁéﬂeby a single- poI e filter

characteristic haV|n a cor ner fre uenc ﬁ reis
i e| |
2 oo | igﬁ i ugg%%@a rs% B em‘”@‘%Eg&m
the audio SI nenem ool gﬁ °'m5'5°r?dm Pat ent anspr@ﬁ ch
Schal t ung zu f'l zi erung 3%5 nam kber ei chs e| nes Audi osi gnal s nam i ch

Kﬁ"rmr €ssof, Odéfaltd:né iRadR AngrQuch 8, die féfer arhl Blngung a6+ def WitkubgsadstaubhWUngbretufé ein Netz-

TPri A er Ungedtefiir HockifneGuedtas | SpekudlskeMng SUfEI HKWMED oS Netzwer daY nister frégErdss-
hjer ung des Apellpfsedngdubwdist Fal | ei nes Expanders umbis zu etwa 10dB in

ei nem Ni ederfrequenzband, das sich allgenein von etwa 200Hz nach unben
erstreckt 8. wSthaltungpech Bhaprych Fibeider jodanSnekiraiskewinaieirverk sioe sqishe Charnkiariatk haledal
Audi os |§g nal s s9ine Abpahe AshNpedeliHrehBIgRrier BrfaaEnader faequenevp iR Mite AegAudipfragpqngberel-

auf wei undcﬁﬁsz“"'mmt eine Einrichtung zum Konprim eren des

Audi 0s| gn@l SSt:h t n c &9&1 éeb%?é%F ﬁas%%eﬁ(qm n@&erggﬁg seéd%ﬁra@ﬁ&lng eine
Audi osi gnal s e 35152 I n el nem
Hochfrequenz as s c & |gema| n von etvva 400Hz nach oben erstreckt,

wobei g e 1bi B&Halﬁhb Uath AHSBrUéR ep Ibisintie? I dis Faxtiaand-Bntpratomdi ie rikram cﬂmaﬁsd‘a@slngmu-s in
einem Hochf r gefinrprendss Fiterciufwaist; asticbdus tleGiverk fib aiadbritbudnten §paktrgiskewing und das band-

t auschchar ak tefiniemshdeFilerizuraiiemteinzigen Eaodmabilterigmbigietisiidhspr uch 1, bei der das
Hochf requenzband von einer Doppelpolfiltercharakterlstik defi- niert wrd,
di e ei ne HbkPehakimenachAsppriahig, bebdsridas Randpapiler eingtpapnyacsfpectropaesiueltians B afid
von el mer Ei A#cep WTT'%’F‘*Eﬁa‘?eﬁkf‘b"l’elsg'lt'f"ke"d’éf?’ﬁ?"@rt wird, die eine Eckfrequenz
von etwa 200Hz aufweist, wodurch ¥k ofRth L requenzOberI appung beim
Bet.rieb der Einri chtung zum Konpr‘f'ﬂf?? er bii Safa/ dl eren des Au- 55

dlosi gnal s i AYPWPiReYR H&bﬁ@?@'ﬁﬂ@f&ﬁé"r‘fﬂ”ﬁﬂﬂf’ der Einrichtung zum Konpri ni eren
oder Expang &g, ﬂsc'ﬁe nddl 9@}3 ?demémn@f&ﬁ&mmmsgekﬁrsm 3.
Schal t #hg nag; ﬁ te 8 twal 18,8 kD EurkddehlN ZUM Konpri m eren
oder Expandi eren es Au- . 111 11 11111111 1111 *C L M S
EPO469033H3. dctaiing mad:tsAnsprum mehau Nbrejeitarerengswsbb@hwnbrsm ifrdreani Bingangipfad reitt uf e
unfaSt, und bard-defiiershides Eiitan entbit und jedes i Netenipfii hdchfrequented SpelEaigkawilg andbande s
Audbosi gnal s définiesindesiFilteide ifiemeejnzigan Bandpptiien kombiniertsingy r kungs-

auat ausch- Unt erstufe und sine zwete Wr ungsaust aus nte

und j ede dér Setungn éﬂ?’"“f' Q?fﬂ"" ‘é' o _ °B M 's
elneGIeItbaEI'cﬁ " '@'”su h eleD
' d! e erste yn ﬁj lPszu i?mersgezneﬁl %g‘ éq%cf? "ﬁ‘ R:[réﬁ rtjé?ls ?ergleeque f l tet

sind ugd dlewrﬂh rJewe | gen
W r kungsaust ausch- Unt er st uf en so gestaffelt sind, daB di e Dynam kw rkung
ohne si gniqki lsanainthgAeah Akprashe, béHdonBasmandbastiitsider sirenaier WipkupgsacetdusshsUntershfisn
Expans| onsveekabpdrhmgsibertisgundshniioh Brlaplaée-Tighsorlilarien Bedeichlim vederilicherSiBhEdrinung
nach Anspruch 3 oder 4, be! der dig® Feséband- Unter stufe und entweder die
erste ¥rkungs- Vil®) 1+ sf2nf; 1 + si2af,
aufweist, wobei f; = 408 Hz und f, = 12600 Hz sind,
und das Bandpa@filter der anderen der Wirkungsaustausch-Unterstufen eine Spannungsiibertra-
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- austausch-Unterstufe oder die zweite Wrkungsaustausch-Unterstufe eine

erate Stufe bMden und die an- 'der%e%uxﬁg aust ausch-Unterstufe eine zweite
Stufe blidet. s 6. Schaltung n %r ch 5, be! der die erste Stufe
und die zweite Stufeje Zwei wegschal tungen sind, wo- bel in der ersten Stufe
die Wr kungsamﬁm!m@hnm&ﬂ@mmsrwqwhémwm@ﬂmé@'iFQ‘m tenweg befindet
und di e Festband- Unterstufe Yds)ei neﬂlﬂnﬁwel_tg_n_smﬂu%und I n der zweiten
Stufe die Wrkungs- Aust auschV@nt &ris¥2efie 1i n(EQ 3t S8 :Bnweg bef i ndet. 7.
Schal t ung naewfwsistoynbeidin= @06 i, & * 4809@ Hz,&nT E?W@e!th@"‘!]%de? 8&ind.

S A B ﬂ%%%@?%gﬁ"@r@ﬁemﬁém “& i :ﬁgﬁﬁ“ﬁﬁ:ﬁfx

Spekt r al skewPRg® _Anl i
Spektral Skewﬂn& Edé:?rﬁ %tE i sﬁ& reinMNidderfleUafz-Antisatti-
b haE stk i @Ese tflcﬁigh‘%le}ﬁ%
snetzwerks [R&iSr efstdh SIS des Kompredaars it Dt diPérét enz-An-Oder

Abschwachung ¢ Ger stetnﬁp &hen-
rkirfSeinéth B&lBiwbs SAMENE d8Seinaloh I&éﬂsﬁk{fﬁwlﬂiﬁ\ vﬁbdhﬂlchen kom-

Hochpal ant mbl%m&ﬂérz@deﬂ&% emcﬁﬁmm&@ﬂgﬁe&ﬁemerﬁbﬁ StTb dds Kopresb6ls ist, und

Schal t ung nagig zkéxs Blutsdéinét ein RRbitesiRdchkbqGenk-ARtisaEiUAgdrBtzRerk Inisiter Haubive@aufwelst,

Ei ngangspf ad d& éihelThsrakterBtif besitze die Kapomentlirize Herales Autisattigungandtenlerkd der zisiten Slofek

f O ni eder fr degrmpmssofspekt r al skewi ng und das band- definierende Filter zu

ei nem ei nzi gen Bandpal filter konmbinlert sind. 11. Schal tu nach Ansp ruch

{rQ/ bei dd7- SehalpaneshAnsprych &, beiderim @ﬁ&ﬁ?ﬁﬁ?g'a m't "Pﬂp‘;

prace- Tr ansfUP’M%PF@?F%%?W‘@HWMV%@%H‘!’?“P@ "FI"' qé eine Tiefpa nf9

I-E?‘oc re_qL nz- n|

Vi 18 uf eig_ensv nde
%l/ndn(?o 12 der%-@ %gﬁ ggﬁ Aggvg%?ﬂ bitf sg ungsae -
Net zwer ke f O*HK&ERAFIPE LS ng | e paeI | lterantworten mi t

ei ner Eckfsgeau@ing HauR ARLpARN 17 bﬁd&WFﬁUﬁ\Mﬁﬁssoﬂs%as NisdeAtebubRL ARREHIguAgEREE-UC D
12, bei_ der j,Reind/spktid m&%ﬁa@ iR 1SbledeCTranSfofnilr@A1BBleltH @M Gegehiicher dér
band d& i ni eggmfes rgllter enthalt und jedes Netzwerk fO hochfrequentes

Spektral skewi ng und band- 45 ogé) nizey endagqski | ter I n ei nem einzi gen
Bandpaof liter konbiniert sind. 14y,@ch@kk Uing seegh Anspruch 13, bel derdie
Spekt r al skewairgeidt vdbBidy € BAHAHIE! + 350 Hed@a, uRated BRdie HbéhfrédeBnzeAntisattigdigsnetzwerk
W r kungsaust @ié spanhinpgstibertragugsfunktidh ineLaplade-Tignetofriiériea Bamichvint wesendlivtien declFaem
‘Spekt ral skewi ng- Ti ef pal char akt er| st v§s)des +BaipaM i t ers der anderen
W r kungsaust ausch- Unt er st uf en ei ne Dagpel pal s2di | bt rantwort bis zu einer
spezi el | en Faargeistiobeityd= 6000¢1zkhdfp o |176d0tHz siad) Lindim{Fal| eines Expaadedsides NipdeFfrequpnen z
auf - 50 AntisiEtigungsnéZwerSainh ddsmwgitenidachiredueng-Antisittigubsnebwbrkde pinel jeweiligerpan-
pal fil ser denurgsiberragimgsikiion anfysiaens die irsweésetttichbn komplementiriziy der des entsprechenden
Spannungsi ber\msagumg@mmkﬁ ilncﬁnmprmsmdw ace- Tr ansform erten Berelch im
\fentl | Chgnsder FO£ rI'T|]e| e ég bel sa -Unters in
\I-flz glsl),] d, S n dp %:S‘ altr.m eneng% lch ndeslﬂ;lltrz'igﬁﬁ erd d:t gmﬁiﬂmgﬁoo
erungﬂsaustgfl c?h m*"gn el ne Span nungsfl bertra- 36

| lop1 bchalt&dg'naéhje%% 4drnhsprichERbi0 18] 68 if)eder Wikkugguagsidusdhstufe @@ Festbandschal-
Lapl ace- Tr angfng GrdidRIGIskBandsthaliufigle 4ii8 SieteREHaltung AR Btedkiingfhesr Dyndikeirkurig aubileiiah,
+ | + sl 20%as Bilgafidssignal der GleitdRditelerschaltnd whg Atiédangssigfial dyGB) Randachalengsibgelakobei
f1 = 406 Hz, tetwirdund 38 EIngakgssifrial der BEesf@dstdnrersnhaltufiy vom(AuBgngssiguil dés FésBbaBddebdlt ung
nach sihem demgMphfehnpﬂmhcﬁkdusreduﬂ&pndseFlthfenr Reduzieairig dei Erenfindiohkpit det Eeatbandy e
erste Stufe Bevenshaliengrbbbleieriddr equenz- Anti sattigungsnetzwerk und sin erstes
Hochfrequenz- Anti sattigungsnet zwerk in sei- Hau
St ufe fer rfdr SehajjungpashARspryqs d %Wb%?tf@f‘f’f’%ﬁPTQB‘F'FF%@%@H@’?M%{QWHEE’@%@W“
Haupt wegg auf RBPFSRA-ARKNtIL Y Fal | sines Expanders die erste Stufe ferner sin

Ni eder fr e%e%hafhmg'nﬁ Arlspruch21, bel der da¥ \GbfdiiéniBitsteduzibRshdS Fifk? e@%ﬁk&ngwb&%k

hat, die i M genstikifiAGaydca RinGeRIt8s BerblctR weslafictdn teFomehen-  den
Antlsattlgungsnet zwerks in der erstegypt uhe g&s Konpressors ist, und sin

erstes Hochfrequenz-An- tisfattigung@igtZzWargss sei nem Haupt weg auf wei st,
des sipe Chapgbisd kebki khat, die i mwesentlichen kom plenmentarzu derdes

ent spr echendenAnt, iy Fitbingitegenaingaver ks derersten Stufe des Konpressors ist,
und di e zweits StudleFitb@oifieienzisiid.zWel t es Hochfrequenz- Anti satti gungsnet zwer k
i n sei nem Haupt weg auf wei st
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(I des sine Charaktbristik besitzt, die konplenentir zu der des

Ant i sgtti gungsnet zwer ks der zvvelt ﬁhy&agqqes Konpressors let. 17.

Schal tung nach Anspruch 16, bei 17" si nes Konpressors des

Ni ederfrequenz-Antlsatti gungsnetz- wer k si ne HochpaB- Shel f- Antwort und des
zwel t  HocR3.r 8chalbing nethAnsptuch 22;beider die Potirpanenz deaampfindiighieltsrgduziprpnden Filters etwa 3,2
Shel f - Ant wor kHzemmw‘slejw Nuumuqnmsamfmlmlsewwanm iltera gtwa 12,8 kHz betrégt.

Ee #35 A e
sine dér Ti 5%? er %ﬁﬁ ngSesteuert
Schal tung na %P| ?jly Ztion ve ﬁJ enﬁfn §t§u mﬁﬁgﬁ§6& ﬁesﬂﬁﬁdschaltung

Ni eder frequ e nst|k und §iEKkémbiratiéh aus verinderbarem Element und

Spannungsf | b§ Jr&:ﬂél‘tﬂﬁbﬁ au? iemndecﬁa mhass%mwénmmhm Bihé 8dle F¥NE besbmm@ICha-
wesent | i chen {,st, Qme, of0(s) 2nf1 + 8/20f1 Vin(s) 202 1 + s/2sf2

aufmelst wobei = 60 FE und f2 = 150 Hz sind, und des zweite
Hochf r eqe@az sdhaltuna addhi Apsprgrbrad; beidar in jeder kaungsg:ﬂgxsch—Unterstufe die Steuerschaltung der
Spannungsel bEesttrandpoiraiferigund die Steusrsohaltund der Sle¥ bandsshaiiund Je ein Stpusssigedl erReygRd und
wesent | | chean!ellleManuqéﬁﬁmaX'mam MW@W@FWW{Q“F'SGF@%'P'T auf wei st ,
\II\]\?ggle:r ¥5r6 eéaggghgmgz P%qud ! 7 mﬁg p ||<:i rin je§eruﬁr§un%§a%§tra]1%§ﬁ Sn.des
Hochfr e quenz® ﬁ'ﬂfﬂ ?&X& ﬂ teu cha fbsﬁdschalt eine Offsetspan-
lace-Transfor-
nungsf | ber t r J4A “ﬁy&qﬁ p}g e el sen |gc enomompgﬁenr?rerorzu
de&r des ent spr echenden gungs net vver ks i m Konpressor ist. 19.

%Q?E{Jtngggugﬁgnsghgﬁgk dbreg;ﬁ\nspr o oades 1o 2 er qsxdgbasnézsfgﬁﬁl tung sin
enpfindl i chkei tsvg8 rer endes Filte va( duzI er g des Eppkendlich- 40
ha

keit der Festband t ung aurfvmpst nach ei nem er Anspr Cche
3 bis 18, bei in jeder Wrkungsaust uv tufe d estbandschal - tung und
die d & tbandschal tung Js sine Stue a tung zur St buerung i hrer

Dynam kw r kung aufwei sen, des Ei ngan955| gnal der d eitbandsbtuerschal tung
vom Ausgangs sufgeist] watheir GI el t bandschal t ung abgsl ei - 45 tet wrd und des

Ei ngangssi gnal dfdie Festhandahelffiterndifrequmaglistung vom Ausgangssi gnal der

Fest bagdschal - tiad Fextbandshelffiferpolfimauendist chkei t sreduzi erendes Filter zur
Reduzi erung der Vﬁ'ﬁﬁ’l“@ﬁE@’*P%?“e%gﬂsli’aﬁ‘f’dta“%ﬂw%'ﬁthal tung abgsel st st
wird. 21. Schal tﬁwg"'ﬁ&ﬂﬁsﬁl{ u|nflf! gFe

enpfi ndl i chkei t sYe ‘G?ff%?‘? e%wgwﬁa?%ﬁ@ﬁ%@%ﬁw @?: #‘;%%gfm.emn Be-

Shel f - Ant wor t de §'G“%F se

enpf | ned i chkéﬁ"’f‘i’?ﬂﬁ‘iﬂ‘ﬂﬁ" LIGECR | ter sine Spannungsubert ra- gungsfunktion im

Lapl ace-Transformerten Bereich im vvesentl i C en der Form VO(s) 1 + S/2sf2
1,(s) | + 6/203 5%g(s) auf wei st , ﬁ/obe 12) ‘dag Fi | bt rnul | f requenz und

f3 die Filterpolfre i fd. 37 c 1 M11111 0 469 033
Bi 23. Schaltung nacﬁu&i% r uchl_; _jG\I%IE‘}Q éé}_gl frequgng des
Iters et

enpfin® i chkel t sreduzi erenden é betragtjund die

Nul | frequenz des enpfindlichkeitsreduzie nde’FF ters et 12,8 kHz
betragt. 24. Schal tung nach el nem der Ansprflche 3 bis 23, bei der In jeder
W r kungsaust aurweist; wébkier st uf e di e Fest- 5 bandschal tung und die

dei tbandschal t ufi giejuntere Exkfrequeaadbe viyablesClelbandzachpaBsheffiiterslisbgung der Dynam k-
Wi rkung der Schabi dimGleithahdetduerechaltungbversidrkyngristnder bar e El ement von ei ner

St buer schal t ung Yederdgeugsspapnuegseffgstvwertish. e Konbi nati on _aus veri nder barem

El ement und St euNdisdestalPoiarrger Gleithendkpehinationyae ceinderbasere Elpmentind StrUprpAAg B ne
exponenti el | @Char akt ersti k und di e Konbi natl on aus verinderbarem El enent

und St @Jerschaltﬁﬂg'eﬁlﬂ"ﬂ@ﬁwﬁ"éﬂ“ﬁéﬁ B {8 sent dur.ch
eine feats Poten!’°‘?9b%‘(s| ““gﬂﬁ Wﬁ‘g&%mﬁ Ei:n EWE" %\%emer eine
Schal t ung naﬁﬁ‘ ﬁg\"%ﬂ‘ °"B d'%l ‘?‘tq’ ? REATG Y4TI9 o8 3ok e
di e Steuer sche4E; 'L'?%%ng'ﬁsar' g UK ™i e ot euerschal tung der

G ei tbandschal tung Jo ein Steuersignal erzeugen und Mttel zur Begrenzung
des mas mal en Anplitudenwerts des Steuersignals enthalten. 26. Schal tung

nach Anspruch 24 in Konbinatlon mt Anspr uch 19, bei der In jeder
W r kungsaust ausch- Un-
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- terstufe das veranderbare El enent und di e Steuerschal tung Jeder
Fest bandschal tung ei ne O f set span- "w Lgé'websen, j ede Fest bandschal t ung
si ne Spannungsabertragungsfuniti orFfl M ce-Transfor- nierten Bereich I m

wesent|ichen der Form 20 VO (s) - 1

1 + a/2Tf2 25 V(s (a) 1v+ 1 1 [G:VO (s) -

1 + s/2rf3 aufweist, vu:&(e.i)_f.2=di ' frequenz ist, 30
f3 di e Festbandshel ffl¥{e(gpl frequenz ist vdi(e) Ver st ar kung der

Hochf r equenz- Fest bandst}élﬁer schal tunrig expt , &-&eﬁ- = Vosr
Bezugs$pannungsef f ektivwert Ist und VO d|e kget spannunp des

veri nderbaren El enents und der Steuerschartung |et und jede

d el t bandschal t u q”o? jne SpannungsObertragungsfunktion I'm

Lapl ace-Tr an8Yr87s 9 éﬂen@&éltu%&év&gﬁ gwesentl i chen der Form 35 VO (s)

(S + 23f1) ASc VB 4l Bhzuasspant (~:s) N + 40
gsspannungseffe rt und . . .

s + 2% f Vomspdie Bﬁeurelem ntOffsetspan'ﬁu sﬂ'H.f wel st, Y‘Dbe' f_l di e unt _er €

Eckfrequenz des vari abl en Cfel t band- HochpaSshel ffilters ist, & die

d el t band 2t seramuiig ahdhngppuck 26, bbirdielPagimsterwertb ath@heriibsindgs spannungsef f ekt i vwert

Ist, Ndie feats Potbnz der d eltbandkonbi nati on von verander barem El enent

und St euerschaltung Ist und 50 A , die Signalverstirkung des

Sei t enweges i st £qobel =as 208 BAder Bar & E280R HZ unf aie 38 d%chal t ung der

Fest band- Unt er s@j;e f e=ner 29ion@nChkgecbpgtsnusgusef Wwniden und die

Eest band- Unt er st uf e ei ne Spannungsubertragungsfunktlon in dem

Lapl ace- Transformi erten Bereich i mwesentlichen der Form55 38

A 11e121! 1211211 1 121111 1211 17 ! EP, 0 46 3 Bi VO (9)

i n(s) 1 + exp =[Glﬁ%3 in'der zveit "gﬁ?'\/\ei st, wobel G F die

St euer schal t ungsver sgi,r kung=101610 in der &trstem Stufe, und

Bezugsspannungsef f ekt i vwert =unq9§9553q5g£%@gi€éﬁwfg f eet apannung si nd.
ei die Par

27. Schal tung nach Anspruch 26, anet erwerte annahernd sind: 15
f ® 200Vgg. + 3,6 Vippoderyerstem Stufe, und 3500 1y
= 200 in der ersten Jtugeo vuifl d8r2zweitébBtufeder zweiten

Stufe, & 1610 _in_der ersten Stufe, und - 4900 in der
zweiten Stufe, 25 N = 1,3 = 3,6 V in der ersten
Stufe, ggund = 6,0 V | cder 2\eidt, 08 Shuf@er érsten Stufe, ung o0

ASC = 3,05 in'der erste t : T Stdre N der zweiten Stufe,
AdF - 213, und VOSF B’Q %ﬁ H%?O'zwgg'dergc al tu'ng nach ei nem der

Ansprul che 24 bis 27Gipel de&r Ra8esWPlranderbare El ement eine |lineare Cha-
rakteristik aufwei st j ede @nbsprechende Steuerschal tung eine
ni cht | Bneare Schal tur‘llé ur Schaffung der gewunschten

Exponenti al charakeristik oder Charakteristilk fol gend einer festen Potenz
g SLe
e\n}- hal t . 28 Schaltung nach einem der Anspriiche 24 bis 27, bei der jedes verénderbare Element eine lineare Cha-

rakteristik aufweist und jede entsprechende Steuerschaltung eine nichtlineare Schaltung zur Schaffung
der gewiinschten Exponentialcharakteristik oder Charakteristik folgend einer festen Potenz enthait.

29. Verfahren zur Modifizierung des Dynamkikbereichs eines Audiosignals, ndmlich durch Komprimierung
oder Expandierung, umfassend,
Komprimieren oder Expandieren des Audiosignals mit einer Festbandcharakteristik um bis zu 10
dB in einem Niederfrequenzbereich, der sich allgemein von etwa 200 Hz nach unten erstreckt, und
Komprimieren oder Expandieren des Audiosignals mit einer Festband/Gleitband-Wirkungsaus-
tauschcharakteristik um bis zu etwa 24 dB in einem Hochfrequenzband, das sich allgemein von 400 Hz
nach oben erstreckt.

30. Verfahren nach Anspruch 29, bei der das Hochfrequenzband durch eine Doppelpolfiltercharakteristik mit
einer Eckfrequenz von etwa 400 Hz und das Niederfrquenzband durch eine Einpolfiltercharakteristik mit
einer Eckfrequenz von etwa 200 Hz definiert sind, wodurch sich eine breite Frequenziiberlappung bei der
Kompression oder Expansion des Audiosignals in dem Hochfrequenzband und der Kompression oder Ex-
pansion des Audiosignal in dem Niederfrequenzband ergibt.

8 Revendications

1. Circuit pour 1a modification de la plage dynamique d'un signal audio, en fait un compresseur ou un ex-
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- 29.. Verfahren zur Mdifizierung des Dynankl kberei chs ei nes Audl osi gnal s,
nimich durch Konprim erung oder 3&0 4}9@# unf assend, Konprim eren oder
Expandi eren des Audi osignals mt P bandchar akteri sti k umbis zu 10
dB in einem N ederfrequenzbereich, der sich allgenein von etwa 200 Hz nach
unten er st r epaaseur gombretBnt un moyen pour la dannression; dursignal uttia daps |9 sarid "¢y comprgassur ou
Audi osTgnal spawr texpansion durtignalisudieidans lsj candivmexpyneeus jyeauia eavirop 10,4 drop Hehendedes t |
um bi s zu et breseibauece ﬁmﬁquﬂb@ﬁft?eﬂrﬁlm&ﬁam ?diém??ﬁ“é? 'F?Eﬁ"ﬁ‘ °98ﬁx'400
Hz nach obenP&spign di-signel audip dangupe bandede bagse fréayan bande

Hochfr & B&ﬁaurumyempqyr |ﬂ§0 5|gflqlp déﬂ’d@ d' expansron
e
ert

1on O

Elnpolfllter %’; arﬁ;

si nd, wodur c" 8@ ange gp it "°"e°ﬁ£f“fsg appung orrp'?@ssr on

oder ans 1l 835 uar osi gnals in dem Hochfrequenzband und der Konpression

oder EX RANBirRA sélshSa AVEHiREtoS i, and 18qudiaabitdbadedd aal waque Rt dafirls dak unerac-

Revendl cat i oggstifue de filtfelti doutdpdles pGessaacii unb figjubries délfuplue dehvge 4ohyHaastiaditedatieun

si gnal audi 0de Ri3sd fRélglientelest @8MipIE Pérufdicaradtéristiquecde-filtid@ pdle unique possédant une fréquence

_ 1 11 ~i C 1dddpthrbldienviron 2001Hz] drilldrge recousiément 46 Bédidride Bdns pefamotionmerpentivdé mayen un

moyen pour | de comprassicniuciiexmnsicn dyrsighal aurihi éantisinel réalisé dans ugé bande datpute Sréquenceou

pour |' expansidodit roayersdegpombressiod ion d'epansion du signal dldenalewpamme ljaep&qéqt&n@nvr ron

10 dB dans une bande de basse fre uence di m nuant | obal e

d' eni ron $00Cimpit selords PV?MS"@'H" g&%"é‘ glleg p'?ﬁ "off "a'

afidi o dans u 'g“‘bdéﬂﬁ‘e‘ed’é“ %% %‘" e
'f edte(i?ﬁ‘ :g gthu %%odan une an 11 hau n Ie

QY ge pr |er coR aire de sub sg ﬂ alrgld Elﬁ)s ﬁ

cas d'un conﬁ?‘%ﬁm e Egé Ao H lrﬁ

expanseur jUF,I% enviT o ans une e au_te r quence

augnent ant gl obal enent A partir d'environ 400Hz led it noyen de

conpressi QN Clicufl séonilevesen@ithtion 3, 8arg lalel Bs4its ﬂeﬂﬁmsm sagssdecod dairasdetsobstitution

frequeffce posénesiads ed Bérierad mv@hisrdasiicn qyramilae desldmpéstsatondairesyespactifiodefsubstitutian de

nobi | e. 10 2 étaktiéchzloniés dofagon kkagmesterd’action dynaoinuebansckaingdnel diapgmbntationk sidoificalivese de

haut e frequeua:mpmtmaﬂaﬁmrdaeonppmssmmd@apmsondmtdmlobphe de f |Itre a doubl e

pol es poss6dant une fro6quence de rupture d' environ 400

de basge B e m@ne@o@swnwnr%o anar?eu %g ey ’e_&nfr)re Eﬁf‘I Rl

tagﬁse Iegl gp S tila}lrgﬁe Frgp emler
PRVt gt i i e e e L

conpr essi @n ewcugsﬁamgﬁﬁn@ﬂatﬂh's Sfakl16tuel M4thisPreilien Bil sectnd Stagels 86tk bikurtiRd SircliR@
bande de Naubgble’abish BiHs fosiilels AR Ibail BrMG sldGe, PEATR/sEBRIaNE M kbsinRASTA NGNS darfbU

si gnal saudi o yglsemiekdttasiictaitht eBiEstYd S8R dairs 8 UAHAS fixe 83 trolivie ldansiun séddhddtcésdocal et,
revendi cat i ORarls I6dld setondbBigs, I'ktagblsRbonlidhd idé subBtition Siorod @ Gah£snsiceds logal. d' expans| on
du.signal audi o dans une bande de basso fr6quence conprend un etage
secondai r d. aClocuitdslorfla regendicatign A.comprenant depliis un résegueld décalagn apactuata hayteiéeusateon
ou d' expansi 8fientiée de cyenuh des fHges avcondaitgp de suhstiiutioniet up EAgeay dp Aérglaeaactialihapeend
un pre# er ef’éﬂyencsecondal re de substitution et un second et age secondaire

de substitutipn, CUQn cam o X 'e b
tg b AR5 ¥ Saafd IBHEn %89&39&«1 gcg mwhf% jﬁed i

posshdant un | am %t 9 ‘req r%q
Circuit sal o quge on g"%ans F ts premer et second
et ages secon arres su strtutron sont nDntes en serie, |ea niveaux

d' acti &n @y nemiuitesonis feveridRama 798 GOMARISHRBIedINSREE 1 ddcalatp spatsitai tasteiféquendsant
echel onnes dgrséenthaine fpéise passd-inut avaciine traquaydeaaiuptuee denviton 33 Hz.

entratnerd' augnentations significatives du rapport maxi num de, corrpressr on
ou d' expar8i Gircultgelen ia tevandicajiond,gans leguel ledjt piage secangairg A bande fixa nopsde up filtes e 4é-,

4, dang | oquénitigngg pandedang eonsecds deniree. dediirégeay deddcplage spaotral 3 passe Erguence ?)tr'eéw{eer
30 et agée “ipitionsie;barde ftant.cambipgsien un tise wigue PasEPand&econd et age secondaire
de substi tyt bmrtga&ﬁ£ re%h%rastran 18451 &Ealﬁdﬁ‘ﬂlﬁ%ﬁésé-ﬁ‘aqhé poBbllh EneRhiith B GERRAAT T ©
de substi tut h?@ % H{) rcurt so

revendi cation ans 1equ | ea g)s pr er et 4second et ages sont chacun
des cisscuits A doubl e accbs dans o ,2 Wﬁ:};ﬁglt prenier 6tage,

‘etage secondai pfy, desaiulipt I.IQEOIH}I’] se trouve dans 35 un premner acces
Iocal et ledit et age secondaire A bande fixe se trouve dans un second acces
| ocal et, dans ledit second etage, |'tage socondaire de substitution se
trouve dans un acces local. 7. G rcui t,msol on |la revendi cation 6, conprenant
de plus un reseau de decal age spectral A hauto frequence At enT’rB’ de
chacun des M ages secondal res de substitution et un reseau ‘“\
spectral A basso 40 frequence. 8. Circuit selon |la re ﬂﬂl‘fﬂﬁﬂ“ﬂm‘“
dans | oquel chaque reseau de decal age spectral possade une Garacte- " _
ri sthue teI I 0 quo son attenuatlon augments tandis que |a frequence est

.



- tervall e de frequences audio. 45 9. Crcuit sel on | a revendication 7 ou 8,
dans |l equel ledit reseau de decal % éﬁ@étg A basso frequence presente
une reponse passe-haut avec une f (;?u (i'e rupture d' environ 33 Hz. 10.
Circuit selon |la revendication 9; dans lequel ledit etage secondaire A
bande f i A% Pixwitsatho 'vne Qﬁqldonwedwvd@lcamsn" deng Igque| lesditsesepixdp docalagesprets
acces d' ent r &bautd feédyence roasddent drs répersas dafliresgeserbagfvequng dréaugngs da giptiR enkiron| o
flitre de def38kHz on de bande et ant conmbi nes en un filtre unique

-b
it e spadbelhs @:gnfacr%ven BR0D b RN wa.rado&@a ﬁfﬁ&?ﬁtﬁﬁ“‘,&g .

domai ne de Lgh gl ngggﬁgeéi?a&&bmése§ umque + s/2

s/ 2% 2 oO f : EP 0 469 033 BI 12
Grcuit Selmncmm eelauﬁema:qaﬁen 115 8ané Rqesnkicaradtéristiqe i’asée-ﬂa‘s de déraiagd special dulfitmdi t S
r6seauyde depabapdéqtai deslstagesisacondnirs ddguietitorionpossisenispabesdafipdrpsie snigke
filtre passeetiasarstétistiquepmsée-tfag de térelagkcsppeipt durfiirepasse bande ide quire étrgersecahdaire] 3
Ci rcuit sel ode suhstitutiorpretsicia uneonipahsy decfiitresh dwﬂumlesam'qtu@eélémﬁ@wé@leF gede
subst i t ut i onréporss Heifitrampde dnlquew-d!@ddsﬁtﬁeméwemv de bando dans son acchbs

gL, RS e @ STE Bt RS

Circuit sel oE}bbrEtﬁ“ BpesATfeHR f"lf’ ﬁtéielte(')‘a a"Ta faractem s que pasglea bas
de d6cal age fral du filtre 10 sa;; e- banqs de | ' un des etages
sgpondal res de substitution poss f iltre A pdle unique et
| a caracteri sthune paﬁ)ﬁ‘ﬁz Iage spbctra Bu f iltre passe-bande de
H/aUt re etage Segt?q I;a&e- 9 alégdltg&e §e%ﬁ1%uré§%§st@tﬂlﬂB§€osg&enﬁdf&{cﬁon

ubl e pdles fertbie Miiemb OPONSse de f iltre A
p8l e uni que gtp%ggfja de cette &)ngcﬁiﬁgjg?pla 6b%;e(yéhfz se'lnon |l a revendi cation

14, dans loquel le filtre pagig W?Wt ages secondaires de
substitution posgbde une fonction de transfert de tension dans |e domaine
de LapfPace gl ob elmmz ﬂ%4b606ﬂ%9135&0-&)9t5 0,882n! f 1 1 Vim(s) 1+
s/2idl 1 + 20f2" 408 Hzetf2 = 12.600 Hz et le f iltre
passe- bande. Gicuit: smntl'ur& qteetquesieabwgdicatiosSarbaansdesuel glass xeas i'tinigompresgewsiedid e
une foncti onpemiet étagesbmprendide plusnun éspau diasti-saturationd basse tikauens PLunPraglies Mspatinent
de | a {prme: de@tsajuration & kau@fréduence dans sor awéss:rmmlzetgsﬁeswd étage comprendpde)plug, up

&/ Q 2nfx) +sgconpreseg@dantisaturation a haute fréquence danssomaqeps principal-et, dgnaye easiun expan-—
13. 300 Hz et seyr.dedi) pmeler étage qompreng, fe;plusy Hn Tés?fﬂé %ﬁt%'ﬁ Eeasa%fgéquiw’@neﬁsé"a{“i ons
6 A 15, danauveéa@etﬁﬂstimlﬁwe?te'°'@é?§'°eﬁ°ﬂw'

d, dedsigprenieréia é&“‘ﬂ*’sa?ﬂf ‘“ a'em t'ﬁ’ "
S?g g:s resgé % pyincipal p ne ‘? 9" ﬁ"'ﬁiﬁ%’?ﬁ‘ 'ﬁ 2% QF' sga"es
cor| d éﬂ i~ {a eure se % zfé

prl nci pal et ?a?otn @ ecfja atura |on § fré d&h@sor}%%?ﬁﬁ) ipal po 9 une
Ei‘ré§ d%ﬁt??a}r&ﬁ + d eftlge di’Ghpre! e
mer eta e co e plus, un rGSeau

d_antl-satur c@nsﬁi (.%oqu 1

cas d'un exp S90T ™ el

d' anti-saturation A basse fr6quence possedant une caracteristique qui est
gl obal éhrentyC eiitedse revendicalio 18| dafis Iequel; dif£18 tas@iQh tappeaseiin YitHssbad d"antisbturatidn ONn
dana | e premadasse fréqyence possddeune Bparise a péntaipasyertant et ledit Soerd wésdaweddnti-saterationdt | on
A haute fr equam:ﬁqdmmmm@:aﬁe réponse & pantecpagretbag etpdans [sresGulbexpangews ledit réseau
caract 6r | at i ¢aati-spturatiorsa bagsedisaleacapassddaump réponse camplémentaitediunerépanse Henotgpasse-

cor r espondanhauf eteitiseconr réseav i an-sdiuraiorcfiaute fréquatre PeRsédecing répanse eamplémentaie;
second et ageuwﬁmneqﬁjpentgeaﬁp-ggs un second r65eau d' antl saturation A haute

fréquence dan ccbhs r|n a ed une ca- gue est
COprl 6ment 31 P%c g@ ﬂ IB@ stl)a£ rans Ia et nsmn ?@ le gledlfﬁ%rt%Ud lfl sat?e o
conpr es- soura “H‘“Eﬁs Fearme é'lmbrq P& reven R g 5 ueﬂ fans
| e casgd' un conpresseur | edi trGSe% ast,Mat i on A basse fr6quence

e

—1m

posshde une r6ponse A pante passe- econd reseau
d anti - saturatlogfﬁ_Q@H{&ff_rﬁgHan 0SS ae une I;eponse a pants passe-bas

et, dana I's cas O EbRARSEH tand &B .oﬁsﬁméaua.aé posseab Uhetbichsh & taRsistOde

frequence pogal auaedsmea EdibRihte idorheNe I 6pONse A pente passe-
haut e#5 | edit second reseau ant| sakg;r ayiogoM haute frequence posshde une

reponse conpl 6nentaire a Vn® 1 + si2nfy
ot fg = 6.000 Hz et f; = 17.600 Hz et, dans le cas d'un expanseur, ledit réseau d'anti-saturation &

IlII\IIl |\||\| T lIIl
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- une. r6ponse A pente passe-bas. 18. Circuit selon |a revendication 17, dans
| equel , dans |Is cas d'un corrpresse%r %gﬁlrat reseau d'anti-saturation A

basso frequence poss~de une foncti f dnsfert de tension dana Is

dormai ne de Lapl ace gl obal enent de |a forme: 50

VO(s) = 2, dlbassedrégnendset\stit fecindésgau danti-satyation 2 heyty frépuenggpaspédent chapunung fonc-| 1,

et ledit sectonciert@astantdedension fespagiivaglebalesenicomalémentsine @ Gelle sy sspaycantisatyrtion

fonction de wam@ntdaa@empsqsmrdana | e domai ns de Lapl ace gl obal enent de

la T orne: VO&F gﬁeéonl necqg co qu es reveglglzatlonsjs ak ﬁf% &%the %sQ&QdJ]Z dgé“b;‘ r=
i

17. 600 5Hz &t rcai@éwaéh@n A
titution comprend un il dl%é&l ? Sddhsibi b ki nde fi
41 ans 'accés d'e circult & baridé fixe, 11111111111 EP 0 409

033 Bl bassesq‘"égquence etnufed(‘j’l second r65eau d' antl-saturatlon a haute
frquence pes ik EdonCliRdGuUélcordue désrIeMandidations 3¢ €8, Han e liet Wansdiaquedtagedasubstitytient | ve
gl obal grent  parRlit@NBanRdedfixs @t 1 civalt b sarde mobilscpassadiintictiacunamiciuii de oommande pour la

cor r espondantontheange decsos actipn dynsraigue, 'ebtrée dii @ircullile comimandeci kande| mabitrétant ddrivésrtigue
des revendl cmtsoniasiu Sirclit 4 Bandel molsile letiigotesle du kisryitide eommgadegchandafixp Stanttérivée Hela
titution conportexi cireuith baride tixecvia un Bitheida riédugtionde Iaée@@ﬁtélpb‘ifﬁdv'@ IpEnsiLteeH firput | o
sensi bl i t N dde eammapdera bandeefixels fi xe situ6 dans 'accbs d' entr6e du ci rcwt A

band 20. C t | | | d
dans | cudh: Cﬂ%\'ﬁge'{!‘ﬁﬁilggé‘i‘%f %@ ot Gl gef i e rédiion o1 huiRd 4By plded
fixe et |e cPPEAIPGUNATRBALT BB | e possbdent chacun un circuit de commndo

pour la c RER s8ih 15 RPenaicdtion 41, B fediidilié Pitre de RBECtISHEek soRdibits pobsadeurmeasnaronds A

bands nobi e 4@ kmafert 4k kehEiEn s lo dorhdhelde Eaglite Globaleitieht ddIdiarm@s mobi | e et
{'entr& du circuit de commands A bapgs fixeymant der|v6e de la sortie du

Circuit A bande fixe via un fi ltre dg@educiymn de | a sensibilit pour

r~duire | a sensi b, bdt R rdyuefidez8ididl FiIEE otFTTR RétRerde BEpusduffivee. 15 21. Circuit
solon la revendication 19 ou 20, dans lequel lefiltre de reduction de |a
sensi b| | i t28. Eeuitaeléni la tevendication 82, dm:iﬁqufémcerdepﬂﬁﬂ'ef“%d tion do la sensibjiité, ¢
sol on r ev estdlendron dRkiziet ladrdquendeaéra i fifre de nequction da ia sersihilid sstsfpryeon|1%8 khz

sensi bl li1e OS$bdw‘iune fonCt On dend lonsSJaqStdagglequel Ea%na%ag&éga%Q&chﬁapeodp' ne
ina

de Lapl ac@"g

Vo(s) = 1+ S la:t?o :e |:: el baf%a mobijle tﬂossifen chacunun él$$‘;:$tD \:l z‘l;:;euﬁo i re
et 13 g EJHE 1o an Rfi b ‘ot nhandédaRdlle 'cifbult & bande fixe
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de la sensi b an(fe daﬁsSch ui?&'l(énﬁ@ﬂo e?os&ﬂ%nt%’iob&le%d‘nf e BraQbrishdub Aixeldd
filtre de re&]gg uggan a sensi bi | est d environ 12,8 kHz. 24. Circuit

solon | " une quelconque des revendlcatlons 3 A 23, dans | oquel, dans chaque
6t age s£c@sdaireuit selen Ia myerdicatichi2é, tiand lequel dana ichaque #eqecsscondaire de subtitution, jecgircylt A
bands nobi | e dpesmiaddnu cigaitikanda fixe 6tleireuitide Gammands| du ciryita bande renblilegépereiehagn de
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circuit de 3@ignalde Ommndo I a conbi nai son de |'el bment variable et du

circuit de connan band I X une
car act @@ | szp,l gu@a% Egégfg on éI én eotlrrggm fﬂﬁ?le vencﬁ Po rI]équ dgpsach 5&; t du
circuit de c prennent us io é’%ﬂ ,c w&:t %ﬁﬁ:@ bos d9

une car act 6r| 'Eép d' en meCUl t sal on
revendlcatlon ) ans ue ns C aque btage secondalre de
substitution, le circuit de com"rando du circuit A bands fixe et le circuit
de comfndo du circuit a b‘é.mis nobi | e lgbnerent LndGth un si gnal de conmands
et conprennent un noyen pcﬂmjl alrm n dj nt veﬁ?ﬁmam mum d' anpl i t ude du

signal de conmmando. 40 26. Cirtuwiep s-QFe-n-I‘ésrevendi cation 24 en
conbi nal son avec | a revendication 1% ‘¢hns | equel, dans chaque etage
secondgjre de substitution, |'e6lnment variable et le circuit de conmands de
chaque circuit Aolfarstfn ffénvepceczéropiu itra @ nente aleangg fixe, une tensi on de
conpensati on; chéagetda iiquencs de pdlejgu filtre 4 penteca bapdesfixde une fonction de transfert
de | a tension daﬁseﬂtb%BMF'W@*WEGW’&@@“@PB{%E'I?Hﬁﬂ'?quﬂ’é?ei a forms: 45
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G eat le gain du circuit de commando A bands fixe A haute frbquence, V,.
eat la tension RVS du niveau de r ﬂ?ﬁfeﬁfﬁt 55 Vos eat |a
tensi on de conpensation de i'6l6 {0 P e et du circuit de commando;
chaque circuit A bands nobil e possbde une fonction de transfert de |a
tensi on dans | e domai ns de Lapl ace gl obal errent de la forms: 42 C
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f1 est la fréquence infrieure de ryptsutCaVel® GolVs(s) I.t e variable A pente

passe- Baut de bande nobile, G2 est |e QH VaflL cuit de commando de bande

nobi |l e, 10 V eat la tension RMS du n| veau de r6f Mence, N eat

mbi e ot Acc 2260‘? ‘?'E 61%@*’4"3{“;%“?5" sl €l e RIS forie 12

et le gircuit d hum g ggfal re’'A bande fixe conprennent de
hent

pl us une tensi on &Ia é&lﬂ'éﬁ nableetducnmitdémﬁhﬁ%é&ﬁﬁ&mner& A
band. fixe posse e&rgeganqgg{ghépaan gacggsq&a ert de la tension dans | e donmai ns

[~ plus une tension de compensation et VW -Yw obi GLF eat Is gain
du cirguit de coysmEgeskeondaiee a bande fixe possadélufié fordibn dectransfers deciateRdidn daibs laanmetne de
ref erence et déf@placexidbalemerit @s1a fobmie de conpensati on de |' el ement de conmmando.
27. Circuit selon | a revendication 26, dans |oquel |ea val eurs de
Ray anbtres sont approximativ t: fj0- 2Q0 Hz, f2 =12.800 Hz,
f3 - 3.200 Hz, GL - 200 dan%&f , 2.2 F*'fa.g.e..et 95 -
663 das# ledit second et age, G}p‘dﬁhs dit prem er etage et 40
=74.900 dans ledit second etage, 15‘%

1i 111111112171 1121721- 11111 11-1111 EP 0 469 033 B1 VOS - 3,6 V
dans ledit prenier_6tage et = 6,0 V dans ledit second 6tage, 5 N = 1,5t ASc
- 3,05 dans Iedl?“% ogain It gy a"des 4 gans ledit second 6tage, A p =

213 et #16 VOSF - Viegtla veauqedyl: que des revendl cations
24 A 27, dans Io)ﬂ‘t?é?s“@ §'°'éd°égpﬁé's§'°{'/gﬁlggé e posse 941 e

car act 67 i $fi @t LdidtaRiebéhdatiof D6 st 1daldi ﬁb‘b&leuﬂﬁie@;ﬁr@ﬁ&ﬂﬁ@oﬁ e@ﬂﬂmatnfeﬁ\eﬂpr end un
circuit non |1 n6aire four- nissant |la caracterlsthue exponentielle ou fixe

de | o! gde puissance dgsir6e. 29. Proced6 pour d| f% ¢on de

“intbrval | e dyn&ai qué%8' Bar sifmhdt LA:R09 Hen falt 0% %4 on ou par
expansi on conprenant |a conpression ou |'expansion du signal audi o avec une
caracteristique 8qbange0 dans ledit premier étage et

8 = 663 dans ledit second é&tage,

1.610 dans ledit premier étage et
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25 - fixe jusqu' A environ 10 dB dans une bando de basse frequence
di m nuant gl obal ement A partir d vi4r§&§§;i0 Hz et |a conpression ou
| expansi on du signal audio avoc 848 6ristique de substitution A
]?ande fi xe/ bande nobile jusqu' A environ 24 dB dans une bande de haute
réquence augnent ant_ gl ob n p i r SV %ﬁqa(;oel:g 30 30. Proc6d6
Zg:cpnl | a revendi cat i ﬁa'ggl%oﬁaﬁgqgé{ﬁfaélt 1:ginde de haute frequence est
inle par une ca- ractiristique de_filtre a d | e pdl es poss6dant une
fréquence de rupture d' &ninoN QBBSI—&"Q{""I%%‘F?%A) 'de basso frequence
sat definie par une caracteristique de filtre A pd e unique possedant une
frequence de ruptureyd aps,ron 200 Hz, un |arge recouvrenent en frequence
6t ant ainsi constitue dans |a conpres- sion ou |'expansion du signal audio

dans | adito bande de hay & fosedHRECEedlit dfPémiék @YAYec®Y ON OU | " ex- 35
pansi on du signal aﬁacﬁ% dads Iaglﬁto gands de basse fro6quence. 40 45 50 55

44
= 3,4 dans ledit second étage,
Gip = 213 et
18
Vosp = 6 ’ 0 .
: 28. Circuit selon 'une quelconque des revendications 24 & 27, dans lequel chaque élément variable posséde
\_J 20 une caractéristique linéaire et chaque circuit de commande respectif comprend un circuit non linéaire four-

nissant la caractéristique exponentielle ou fixe de loi de puissance désirée.

29. Procédé pour la modification de Pintervalle dynamique d’un signal audio, en fait par compression ou par
expansion comprenant la compression ou I'expansion du signal audio avec une caractéristique & bande
25 fixe jusqu'a environ 10 dB dans une bande de basse fréquence diminuant globalement 2 partir d’'environ
200 Hz et la compression ou I'expansion du signal audio avec une caractéristique de substitution & bande
fixe/bande mobile jusqu'a environ 24 dB dans une bande de haute fréquence augmentant globalement a

partir d'environ 400 Hz.

_ 30. Procédé selon la revendication 29, selon lequel ladite bande de haute fréquence est définie par une ca-
N\ ractéristique de filtre & double pdles possédant une fréquence de rupture d’environ 400 Hz et ladite bande
de basse fréquence est définie par une caractéristique de filtre & pole unique possédant une fréquence
de rupture d'environ 200 Hz, un large recouvrement en fréquence étant ainsi constitué dans la compres-
sion ou I'expansion du signal audio dans ladite bande de haute fréquence et dans la compression ou I'ex-

35 pansion du signal audio dans ladite bande de basse fréquence.
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