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E; A CRCU T FOR COWPRESSI ON OR EXPANSI ON OF AN ELECTRI CAL Sl GNAL The Ggi
ingentLon relates to a circuit for conpression or expansion ogg'n

el ectrical signal. Conpanders are used to inprove the signal - éh&iG@\Hé$<)
durindxgignal transm ssi on across |ong di stances and during signal storage.

The node of operation consists of raisjing or enphasizing weak signals in
terns of their |level before transnissibn or storage and in |lowering or de-
enphasi zing them after transmi ssion or reproduction. "Thus interference

signal s atso on the transm ssion paths are also | owered or de-enphasized.

Mor eover, interference signals may be obscured by useful signals to a

greater or |esser extent. This obscuring or masking effect is a

-physi ol ogi cal phenonenon and depends on how much the useful signal and the

interference signal differ in frequency fromeach other. Therefore it is
advi sabl e to subdivide the | ow frequency spectruminto several frequency

sel ective channels and to LogiReUIThPOR! EOMPRESSTORNSM ssion factor in
2. nean these channel s géyE*peﬁgf@dﬁfwﬁﬂogLEEgg%ﬁukléhgﬂal s !lePE

occurring therein. A ma

. The invention relates to a circuit for compression.or
expansion of an electrical signal, | .
Companders are used to improve the signal-to-noise

ratio during signal transmission across Long distances

aﬁd during signal storage.. The mode of operation consists of
" raising or emphasizing weak signals in terms of their level

before_transmission'or storage and ‘in lpwering or de-

emphasizing them after transmission or reprodu;tion. Thus -

interference éignéls also on the transmission paths.arg

also lowered or de-emphasized. Moreover, interference

. signals may be obscured by useful signals to a greater or

lesser extent. This obscuring or maskiné effect is a
physiologiéal phenomenon and depends on how much the useful
sighai and the interference signal'differ in frequency from
each other. Therefore it is advisable to subdivide the

low frequency spectrum into several frequency selective

channels and to control the effective transmission factor in




sufficient for professional purposes may be achieved hig with four ‘ (Eﬁ)
frequency sel ective channels. For sem - hil professional and consuner '
putposes, a lower cost ne is desirable. Considering that the cost is
apprQiLnately n( proportional to the nunber of channels the restriction to
a.two_Channels is sensible fdr seni-professional purposes. However, it has
proved that one such conpander, which was conceived according to the '
principles of a four-_ channel coppander - wth tEe exce tion of the ; me:
cr osbese chasmalrionly 1 rdeRgndsRce, op thecpse Pliﬂlgﬁé gase of certaun
extrenme signal performance, e.g. strong spectrally pure signals in the Dase ex
not @cicangdng Itheéteims e Hmhagskimgrefifiect owbicbhewsultdebe signals free of

noi se then the crossover frequency of the two conpander channels coul d be

! O\A%yffhcfi@eﬁy%r BV SEd SSLONEL | Putpd S¥ 8 UnaP! BenaeRgewbar ac- teristics in

~the descant range. ‘According to a first aspect of the present invention

: . . . C ‘h
there ks Hrovided a conpande L[ C rs east two frequency - :
chaﬁ'ﬁ'é:llhs f(%é"rﬁ aﬂ?‘ﬁ%bet?ﬂf u%#%%th%ré%rs‘ﬁggpéf f g@?i gémﬁ'r ansni ssi on factor
controlling neans, and a conbining circuit_for the output of the channels, b

onl professsenalk rand SRYSEPRH RUTRRSHT » sAndOHEENSOBEr enphasi sing hi gher
frequency signals during conpression of electrical signals, and 1

is desirable. Considering that the cost is approximately
§roportiona1 to the number of channels the restriction to
two chénnels is sensible for semi-professional purposes.
However, it has proved. that one such compander, which
was conceived according to the principles of a four-
channel compander - with the exception of the
crossover frequencies - already has a noise effect in the
case of cértain extreme signal performance, e.g. strong
spectrally pure signals in the base note range. If it were

only important to process these signals free of noise then

Y

the crossover frequency of the two compander chammels could
be lowered. However, this results in unfavourable noise charac-

teristics in the descant range.

According to a first aspect of the present invention
there is provided a compander circuit comprising at least two
frequency chanmels containing adjusting elements as effective
transmission factor controlling means, and a combining circuit
for the output of the channels, only the lower frequency
channel comprising means for emphasising.higher frequency

signals during compression of electrical signals, and




3. nmeans for de-enphasising higher frequency signals during expansion of
el ectrical signals. In a preferred: enbodi nent the neans for enphasising
hi‘gher frequency signals and the means for de-enphasising higher frequenc
signal s are constituted by a single network. During conpression of
elgectyical signals said network may be arranged in a negative feedback path
“between-.an output and an invertingei nput of a differential anplifier and
during expansion of electrical signals said network nmay be arranged in a

si gnal meaftsi fosedéeemphabising Hifghere firieguenay isiiignald duringli fication a
si ngl e hi gh-pass network nmay be arranged during expansi on of electrical

si gnal sexpaRs {636 EVe1E€LEDAAE BAGRANG Ween an output -and an inverting
i nput of a differential anplifier and during conpression of electrical

signal s arrapged | l.gpal L.0,.SQhi e it | i f&r | a
anplifier. e go#?%afggggoﬁgpgg?gfﬁgng eéﬁgﬂ%gfgﬁﬁ%q?ﬁgﬁéiséiq nin
accordance with the circuit of the present invention. The noj se out put

‘al | ocat lP%raPF?‘é’ﬁﬁ’éﬁXysilm Far0dn Hhe, eans | %—mﬁ}wqmeases. The
anplitude statistics of conventional audio signals show a | ower anplitude
pat h i rhigheni fitequency signals are constituted by a single '

network. During compression of electrical signals said
network may be arranged in a negative feedback path between
an output and an inverting input of A differential amplifier.
and during expansioﬁ of electriéal signals said nmetwork
may be arranged in a signal path in series with said
differential amplifier. In a modification a single high-pass
hetwork may be afranged dﬁring expansion of electrical signals
in a negative feedback path beﬁween an output and an invefting
input of a differenfial amplifier and during compression.of
electrical signals arrangéd in a signal path in series with
D said differential amplifier,

The following considerations take part in the solution
in accordance with the circuit of the present invenfion. The
noise output allocated to a frequency interval increases as the
frequency increases. The amplitude statistics of conventional

audio signals. show a lower amplitude path in the middle and



4. high frequency range than in the | ower frequency range. to It _was

di seovered that the higher frequency signal conponents are al so weaker in
the | ow frequency conpander channel than are the |ow frequency signal '
conportents. From t hese consi der &t ons the concl usi on was drawn that a

hi gher+suppressi on of noi se may be achieved if 'signal conpanding takes

pl aCﬁi*!fi FPequbRey rhagectban dnoehd ldwer drdquenencsamdwnnel in the case

of smaller signal "anplitudes than in the | ow frequency range. An increase

i n nplse. purpLng.,l heyl.ew bre qﬁﬁﬁﬁf“ﬁﬂﬂﬁlgﬂﬁ't | nmeasure shoul d not
be egﬁe ?gdggf?ggFgegl&hggcghgégh e weaker |gﬁ? ré%uency si gnal :
conponents. A preferred enbodi nent of the present invention,wll now be
desc¢omREneERE s AFe ple0, He Q#H%R QF;QWﬁ{ﬁﬁﬂﬂﬁPQX)QQRP%&%%Hpanying'
figure of the drawi ng which shows a conpander circuit in accordance with

t he ghaseel thawvnarenthehdow firequeriayisignak wompanrentdi i Freom aut omati ¢ .
dynam ¢ range conpression or expansion w th subdivision of the frequency

specthegel fbAisideratdons thelkonclugion wwd sdrdwn stht i £#chighébhe conpander.
via an input termnal -1 and are applied to the non-inverting input 5 of a

di ff ' lef Ll %nyﬁﬁg gﬁg' ' rranged
bet mg%@{:hg&%gﬁ?#ﬁgﬁﬁs%giﬂﬁpaec an eadr tzihf assi sejf \S;%&sm?%nds%?é‘a certain
' ' <A ti feedback th i | i f th tput 7 of
TPt akes! 81 aReT 1 RNt AURANEP UnaS SHPBL Fod ARGy P 7 ©

channel in the case of smaller signal amplitudes tham in the

low frequency range. An increase in noise pumping in the
low frequency range due to this measure should not be
'expected effectively because of the weaker high frequency
;ignal components. | |

A preferred embodimént'éf_the preseﬁt invention will
now be described, by way of example only, with reference to
the accompanying figure of the drawing which shows a compander

circuit in accordance with the present invention.

The drawing shows a circuit for oétidnél automatic
dynamic ranée coﬁpression or expahsibn wifh.subdivision of
‘thg frequency spectruﬁ into two channels. The input signals
are supplied to the compander via an input terminal 1 and
are applied to the non-inverting input{ 5 of a differéntial
amplifier 4 via a capacitor 2. A fesistor 3 is érranged
_ befween the non-inverting input 5 and earth and serves to
set a certain input resistance. A negative feedback path

is supplied from the output 7 of the differential amplifier 4




5. to the inverting input 6. In the "conpression” type of operation the (3%9)
negati ve feedback path for the upper frequency band passes via a
contyollable-filter arrangenent 16 and for the | ower frequency band via a
contirol l able filter arrangenent 22 to a conmbining circuit 38. The conbi ning
circuft-38 is fornmed as a non-invertgng summng anplifier. The negative
f'eedback path continues fromthe output of the conbining circuit via a

capacitor 15,,a first swtch 1 sego S\ -l h capaci tor
6Pee tne Rorkl iinyenoile chits € SR othe 1 edh e fieaT GyBA SE, Sopae!
negati ve feedback signal path of the anplifier 4 is interrupted by the '
| ow r esi sPRgIatdemy fheomegat ingifiendhpck path Bor ptheiPReBf a resistor 8.
This path only serves additionallly to set the operating point. The signal
pat h runs firequericy darglitpadsesevih fd ccantrellabbei fikter arrangementit or
11 to an output termnal 14. In the "conpression"” type of operation the

conpresseqd ugagidiIfor HHE SLoWer DErd ARy Band ¢iQUA REéntL6TLaBle I N the
expansi on” type of operation the switch 10 is put into the position which

200t el WA, S SRR O T (e erent
Verting oabinsig clrcudt 48 s Fommea'ss °a non-idverting Summing "
| amplifier._ The negative feedback path continués from the
output of the combining Cifcuit via a capacitor 15, a first
switch 12, a second switch 10 and a further capacitor 9, to
- the inverting input 6 of the_differential amplifier 4. A
direct negative feedback signal path of the amplifier 4 is 1
interrupted by the low-resistance output of the combining | | }
circuit 38 by means of a resistor 8. This path only serves
a&ditionallly to set the operating point,
The signal path runs from the output of the differential
J. amplifierlk via a capacitor il to an 6utpqt_£ermina1 14. In
the "compression" type of operation the compressed useful
signals may be tapped at this 9u£put_termina1. In the
"expansion" tyﬁe of operation the switch 10 is put into the
position which is not shown in the d:aﬁing. The negative

feedback path of the differential amplifier 4 then passes from

the output 7 via the resistor 8 to the inverting input 6.

" The circuit elements which lie in the negative feedback




- 0 =-

-6- h during the "conpression"” type 'SJ
dyn of operation are arranged in the signal path during "expansion". )
tri Fhe signal' path runs fromthe output 7 of the differential anplifier 4 .

via the . controllghle dilter aryrangements 16, 22 : ) as
aLre&d§hﬁ§%ﬁ%ﬁ%39FbIﬁﬁyQﬁﬁﬁﬁ}ﬁﬁg %uit 38 during the "expansion" type 4
of'oﬁération.. The signal path runs fromthe output of thg'conbininﬁ' |
ci r caft opezationcarsc aans:d i tthe svhgnal path dwrbngpuexpansiedl -13. 1f ©
the switch 12 is brought into the position which is not shown in the ;

dr awChes stigaalt patbomumisdeirdoms thefdagput e? aofl the dbpfierengbals applied to 2
the input termnal 1 are passed to the output termnals 13 and 14 at

cons : | i Vi i ' agplihd ngg t heycapaci t or. z
11. EO@E?’% g?‘glgf fat ﬁ’éeitae:‘% eect‘%\#eé%%résgnﬁg%ln@%%ct oréllfl%&{el%cﬁecg?lfrg%l abl e

filter takes place via.a Qranch th associated,wth the filter .
arr aﬁagﬁéﬁysmgﬁ%&ga?{lge&%Fan%ﬁ %Wh‘é\ﬁ%ﬂg&'&ri:%ﬁ%? vol t age
genepator. A branch path 21 is provided for the high frequency channel and
a br af¥RapsiRn3] typPepofyiaRaratdronne They sigepkrpgth hewng| frametheanch
paths are constructed largely the sane except for weighting filters applied
t o t batputnpifit £hend ombd oy radlrowiltt agiea gehreredpacivod 1 Heandneheonst ant s
in the rectifiers which serve for generating control voltage. The

conskyigEhON2i ol hnldh dfidl the, branch path for the | ow frequency
channel . The signals reduced in ' '

If the switch 12 is brought into the position which is not

shoﬁn in the drawings then the compander is ineffective and the
input signals applied to the input terminal 1 are passed to the
oﬁtput terminals 13 and 14 at constant amplification.via_the
differential amplifier 4 and the capacitor 11,

Control of the effective ffansmission factor in each
controllable filter takes place via a branch path associated

with the filter arrangements in each case, said branch path

| having a control voltage generator. A branch path 21 is | é?'
provided for the high frequencf channel and a branch path 31
is provided for the low frequency chanmnel. The branch paths are
constructed largely the same except for weighting filters applied
to their inputs and the control voltage generators and the time _ )
constants in the rectifiers which serve for generating control |

' voltage. The construction is illustrated here at the branch

path for the low frequency channel. The signals reduced in




-7- dynam c range are supplied vi& the wei ghting filter 32 and a trimmng (@éb
potentioneter 33 to the input of the controllable anplifier 34. This

arplifier may.be controlled in anplification as may the correspondi ng

control lable filter 22 by means of a variable resistor 35. Anplificationis

cont'xel | edys yRaniBakahfie argnsppliiEd add chidevd ighsigrfiTndr L32rend esuced
at the input of the branch path 31 in the stationary condition to half the

"+ val ue of EPEmﬂXHg”b&I—.EﬁE&% R 215 nefused :}?Ie&ﬂ dLR &1 Bib1g the

dynam c val ue Ze e ou ut S|gn frer 34 are supplied via
a wei ghtiin iL.ter to ontr V.ol t age enerator 7., The ¢

vol tage ¢ Biéfb?r3ggrs He CMB Hﬁ}qﬁ1 q%ﬁoqqﬁﬂﬁ Qﬁlﬁrﬁﬁéiﬂfiﬁﬁiﬁ°“
resistor 35 and a variable resistor 30 arran ed in the controllable filter
22 and coasroay the resrespondimg serdandd alfley fiddhent i%h yh meanstefhce as

t he useful signal anplitude increases. The two controllable filter

arrangenepasisbbdi vedésthe B5equanpl ifiecivion ii¥ cdnurdilasliess et dshe
The frequency characteristics-are preferably so di nensi oned that the

fr equencysiﬁﬁgggsggﬁcéeggjﬁgcgg cow&elé BeCladd ﬂ&&d e d@niigput

for the high frequ alns a - pass filter conmprising a
capacitor _17._and, a serie e of .a reS|stor nd 2 S| naI
ot appecot AR REaBERnBR tEorlodh Hheatht iane st diind o BALE

t he one hand for the branch path 21 and.on the other hand the signal |s

suppl i ed ¥Rteetofothevdynamic resas @nd) @rghizadurad after fhedurtifier

34 to the dynamic value zero. The output 81gnals of the
amplifier 34 are supplied via a weighting filter 36yto a control
voltage generator 3?; |
The control voitage genefator 37 is connectéd to the 
control inputs of the variable resistor 35 and a vériable resistor
30 arrangéd in the controllable filter 22 and controls the
resistors in the seﬁse of a reduction in resistance as the
useful signal amplitude increases. ‘The two controllable filter
’ arrangements subdivide the frequency \spectr,um into two frequency
baﬁds. The frequency charécteriétics are preferably so
dimensioned that the frequenéy responses of adjacent chanmels
intersect at -3 dB.
The channel for the high fréquengy band 16 éontains a high-

pass filter comprising a capacitor 17 and a series connection of

a resistor 18 and 20. The signal is tapped from the common
connection point of the resistors 18 and 20 on the one hand for

the branch path 21 and.on the other hand the signal is supplied

direct to a variable resistor 19 which serves as an adjusting




el ement. The vari abl e resistor_lglis connected at its other (E%ED

""The end to the input of the conbining circuit 38. The vol tage divider

t e is@Rftor N Ridvidtle | eysisodrt e $5 goehnéctédeatditist otiger

an §+9ngnt conprising resistors 18 and 20 is included in the

tRe Heque é%ﬁﬂﬂdlq WhdLdPRbsgfEitehic The, | ovmér pavengy abonaer
conttains a Towpass filter as correspondi ng to the high
pass filter--17, 18, 20 for_the . F.,purpose of '
epsisad (fpm MATainG L YL sof (theusheual to the adPUSERRE ©
filter conprises a resistor 24 and a capacitor 23, A voltage

3 f @llement 2omit ictingrvesistons stparndi AQ dspineludedsinokitcted to the
| ow-pass filter. The signal for the branch path 31 is tapped fromthe
outg@@qﬁeﬁdyLdgﬁggm&ﬁ1§§fﬁmgmip&gsZEiltabe signal of anplifier 25 is alsbé
supplied to a network, ich'is also formed as a |owpass filter and has
resi stor 6:ﬁng I a ' 27. bi,ss0ekyREk-has a | owner
Iinit.fréﬁ%%ncy t éﬁﬁ%ﬁﬁg*i?ﬁé?ﬂig,Bgﬁté%gssér%gg ?%? en%ﬁasrs in the
conpression” type of qperation and f£or de- hagi s, n .t he_gxpansi on" type
of<ﬂﬂ§§ﬁﬁRﬂﬂd1Q%mFQxﬁﬁﬁéﬁ%&?a??s?rghiEﬁEyfgﬁaigct%big?FcE Fequi red during
"conpression" are achieved by arranging the network in the negative: '
f eeghapfosmtdt ofepamatimg i therchaduel ngndcthpr ssifdohow-FAESconnecti on poi nt
of the resistor 26 with the capacitor 27 is connected via an inpedance ‘

conviEitdr 2oniel Se sladpkogi et 6pedt, 3fld AOcdpacgned RO mat obloggehe | evel
corresponding to the danping elenent 18, 20 in the high frequency channel

to gn8 GAINECHd Q{9 B ¥AbLabhe Lesbpheht$fg amplifier is connected

to the low-pass filter. The signal for the branch path 31 is

tapped from the output of the éeparating amplifier 25. The
signal of amplifier 25 is also supplied to a network, which is
also formed as a lgw-pass filter and has resigtors 26 and 28
as well as a capacitor 27. This network has a lower 1limit

frequency than.the filter 23, 24 and serves for emphasis:in the

"compression" type of operation and for de-emphasis in the
"expansion'" type of operation. The complementary frequency
characteristics required during "compression' are achieved by
arganging the network in the negative feedback path of the
amplifier 4 during '"compression'. Thelconnection point of the
resistor 26 with the capacitor 27 is conmnected via an impedance
converter 29 and é dampiﬁg element 39, 40 designed for matching
the level corresponding to ;he damping elémenﬁ 18, 20 in the

high frequency channel to one connection to a variable resistor 30.

. The

the

tt

Ny




conblnlng circuit -38. The conbininng circuit 38 is forned as a non-inver
sufmitg anplifler in order to bal ance out again the danpi ng caused by t

gont nold abligefidbhsct THR ¥Ei BRbi Dariabler ra8ikasrt B samechheededCYto
haracterlstlcs as the network 26, 27, 28 operating in the negative

teedhack operation. . Thus, t san fre characteri,gti;gs f h '
$ontr § & %}[ﬁ bﬁf‘éﬁu%\ﬁp?ﬁi e?ﬁﬁ ?ﬁixgowlﬁa"el%ger%gyaghgn%&ﬁtd %3 34 are
chieved. This is in the interests of a straight and_parallel path of the

r equtrRSnUbpeeEehng crarmingr aapl dfdpsups PRdERe teohﬁﬂ-éggieo RuEX B&A4ToN
diagram It is not necessary for the filter 36 to be imediately in front
pf  t the eddmpleg Sused bpychét eonatoldbblbefdirarged in front of the
anplifier 34 or may be forned jointly with the filter 32 which causes

channel sepgd ahéOFht AR aﬁlmaéegssoﬁashehebemedeseautaaéycbhawahtles_-ltsftatcs
based on subdivision of the transm ssion range into two frequency ranges

or ot W€ G rRE 1015 ZRYobeFRIRE TR PReCHRRMERCE SRERRBER 1™° 1o

CLAI M5 1. A conpander_ circuit _conprising, at Ieast two frequency.
operation. hus the same frequency characteristics for the

[érr]' ot her connection of the variable resistor 30 is connected to the ié%;

controlled distributed amplifier 4 (in the low frequency channel)and

34 are achieved. This is in the interests of a straight and

parallel path of the frequency-dependent characteristic groups

in the compression-expansion diagram. It is not neéessary for

the filter 36 to be immediately in front of.the”rectifier 37; it

may alternatively be arranged in front of the amplifier 34 or may.be

formed jointiy with thé filter 32 which causes channel separation.
An advantage of the above described circui;.is that based

on subdivision of the transmission.range into two frequency

ranges with subjectively approximately the same noise output,

it improves the process of freeing low frequency signals of

interference and noise.




H
channel s containing adjusting el ements as_effective transnission factor *
controlling neans, and a cogBining circuit for the output of the channeW{EE)
onl y«t he | ower frequency chanfiel conpri si mu mut"'ﬂ Masi si ng hi gher
f fequency signals during conpression of e it , and neans fof ne
dg- enphasi si ng hi gher frequency signals during expﬁnsion*of el ectrical
signals. 2. A circuit according to Claim1l, wherein the | ower frequency
channel contains a higher f ygRcY enphasi s network in the conpression
node of operation and a higggg;ﬁgequency de- enphasi s network in the
expansi on node of operation. 3. , Acircuit according to Clains 1 or 2,
having dbrRomPanderagerritl aPBPTAsing esnfeasthdwe Q@eHhnect i on of E
cont e i1 cectihier ci  t e I Hesafl] ustin
ol Gty CHTALNLEL, B8TuRcifE bteRlente HY eIV L b SRS
netfMytosi doherol Difigi dehhgheantir aqeombirdmighadireuitt ok ttenatdpact to the |
rectifier circuit as a_weighting filter. 5. A circuit according to any
pr @dedihry channehper enhyt ﬁgenéawgrf Sreamsmey shannglycomprisdnigcy si gnal 3
ang_t S - haslgl.0g Ol e Ve S§ are constituted
by'qnae{rl?%gr? %Pn%{\%?gfsgﬂgp\ﬁg%ﬁggi tf Q&%@%&‘&M\gsq{ég{%%isdrﬁﬂ%er ei n during
compression of electrical signals, and means for de-emphasising

..CI

- higher frequency signals during éxpansion of electrical
signals.

2. ' A circuit according to Claim 1, wherein the
lower frequency channel contains & higher frequency emphasis
network in the compression mode of operation and a higher %

frequency de-emphasis network in the expansion mode l
of operation. . ' _ | .

3. A circuit according to Claims 1 or 2, having control

voltage regulator means comprising a series connection of

a controllable amplifier and a rectifier circuit conmected to
said adjusting elements,

b, A circuit according to Claims 2 and 3, having a




conpression of electrical signals said network is arranged in a negat{vg

ff eedback path between an outputtland an inverting input of a differenti "
‘anplifier and during expansion of electrical signals said network is

A rangfstvidild ﬁﬂ{lﬁérp@éhséﬂdSﬁigﬁérwtazaandyde_fnbaaeaysl aetaorki fier. 7. A
g1r¥*ﬁt according to any of Clains 1 to 4, wherein a single network serves
! or;quFﬁ§' e L$esLhe k_.QeLn d ' expansi on
of eleC r|écéﬁea%]id%‘gla?lgg}jggéggfﬁéga%?gémgeggaékgsgéhigggvégzEgﬁgout put and
an inverting input,of a differeptial anplifier and dycing c ressi on of
olectrical StorbiGLERhE aFFaRgLng| FoasBy RIFcpdine i Lad WBeRRER sai d
differential anplifier. 8 A circuit substantially as herein described with

r ef er difvee meansefex comphagiaingr highgr frequencyosignalspeods tbeti on has
been .reproduced’ by photocopying the applicants original typescript. It

ey Ccodatid) fof edesempRasis snphhifhate fiehitetidht signadadareThe original
typescript containing these amendnments nmay be Inspected on the prem ses of

the PYsle{fde&E by a single network.

6. A circuit according to Claim 5, wherein during

‘compression of electrical signals said network is arranged

in a negative feedback'path between an output and én. '
inverting input of a differential amplifier

and during expansion of electriéal signals said network

is arranged in a signal pa;h in series with said differential
amplifier. | -

7. A circuit according to any of Claims 1 to 4, wherein a
sipgle.network serves for emphasis and de-emphasis, the
network being arranged during expansion of electrical signals in
the negative feedback path betweén an output and an inverting
input of é differential amplifier and during compression of
electrical signals being arranged in a signal path in
series with said differential amplifier.

8. A circuit substantially as he:ein described with

reference to the accompanying drawing.

The text of the specification has been reproduced' by photocipying the applicants ori
typescript. It may contain a few amendments which are difficult to read?p The orignnzll
* typescript containing these gmendments may be inspected on the premises of the Patent Office




