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-1 - 2045587 Conpander with varying characteristics The invention relates
toga circuit for automatic conpression and/ or expansi.on- of eléctricaL11
signals. Such. a circuit is known as a conpander. The bl ock circuit diagram
of such a conpander is illustrated p~the article "Der

Telwef unken- Konpander" in the journal "Rundfunktechnische M ttellu en”,

Year \p% (1078), Volunme 2, diagram 13 and described in paragrap g %
this conpander effects a w deband treatnent of the signals, a conpatl I"e
reproduction of recordings which e.g. have been effected with a conpressor
according to the sliding band procedure is not possible, For the recording
and reproduction of LF performances by this procedure a conplete

change- over of the conpander could i ndeed be effected, so that the
paraneters introduced for- a known sliding band procedure are accurately
retai ned; the change- over would however be too expensive. It is -an object
of the present invention to nodify a known circuit so that sliding band

paraneters may sgl ectively he. obtained sq acc rate“y t hat renai ning -2-
devi ati ons fron1ﬁBEBE_EEEiEEEELXE§BEﬁﬁLﬂgfﬂﬁﬁﬂﬁﬂﬂﬁiJEEE |

The invention relates to a circuit for automatic

compression and/or expansion of electrical signals. Such
a circuit is known as a compander. |
The block circuit diagram of such a compander is
illustrated in the article "Der Telefunken-Kompander” in
the journmal "Runafunktechnische Mitteilungeﬁ", Year 22
(1078), Volume 2, diagram 13 and descriﬁed in paragraph
4,2, Since this compander effects a wideband treatment of the
signalé, a compatible reproduction of.recordings which
e.g. have been effected with a compressor according to the
. ' sliding band procedure is not possible, For the recording ' -
.aﬁd reprodgction of LF.performances by this procedure a
Complete change~over of the compander could indeed be
effected, so that the parameterslintroduced for a known
ﬂ. sliding band procedure are accurately retained; the change-
over would however be too expensive.
It is¢ an object of the present invention to

modify a known circuit so that sliding band parameters may

selectively be obtained so accurately that remaining -




According to the present invention there is provided a circuit for
aut'ofati c dynani c conpressi on and#2f- expansi on of electrical signals having
a signal path, Including a first adjustable menber for. varying the transl @r
char act ediestiiag jons Herolf kg2 babehaukeus FaNPphskecPPELFEY and a branch

pat h i Rckudi ng a second adj ustable nmenber for varying the transfer

char act eri st iAzdordiheg branche patésetheihvenchopatheser ¥snprovigedviade a
control voltage which is applied to control inputs of the first and second

adj ust abl.g eRerts - Wher Shdr {heafhibic adbbstabkeoneaheyoeonsphhyiea part .of -
a controllable highpass circuit, the limting frequency of ich is of the

order of. i f {. i miof req o] e | I pcuit. For:
selectivgfg%gaﬁqﬁyéﬁkngégﬁé%%qéégﬁ%%a%t%?$§¥}c£%?né 5ﬁ§@§§§ﬂ§ %onpander:to
t hat of %,slidin - band conpander, the control |l able hingass circuit may be
swi t ched fh&She @IS0 g dnaeRendf*onY2 B1FBE | BR.. ErANER&Tsecond switched
configuration, a capacitor nay be connected in series with the first :
¢ adj ust abcbamaeiterish igr efrertheal shdmall npathof antleaplewenassneéntidn,wi || now

-be described by way of exanples with reference to 3. _
113 the agedmpamuat@HpiHdindiddiny 4 heeOPRE abiHGdsBRBReWnbihbBe €gRrsi dered

in which |
' ~varying the transfer chavacteristic in the branch path, the

branch.path ser&ing to provide a control voltage which is i
applied to control inputs of the first and second adjustable
members, wherein the.first adjustable member constitutes
part of alcontrollable highpass circuit,'the limiting
frequency of which is of the order of. magnitude of the limiting
frequency of the lowpass circuit. |
For selective changing over frém the characteristic of.a
wide-band compander to that of a sliding-band éompander, the
'controllabl'e highpass circuit may be switched betweén first i.
and second configurations.
In the second switched.configuration, a capaciﬁor
may be connected in series with the first ;djustable member.
A preferred embodiment of the present invention will

now be described by way of examples with reference to




coupled switehes 13,14 and 28 are in the position shown. In this case the
circuit operates as a w deband conpander. For treating the si.gnals in the
sense of a conpression the switch 7 is closed. The path for the uiﬁiul
signal's then | eads from an input Yerninal 1 via the non-invertingdithput 3.
of an anplifier 2 to the output 5 of the anplifier and thence to an out put.
t er m Tal 3§@?t whi ch the coppressed signals can be taken off. The anplifier
2 has itst 6&FQ@HﬁﬂHﬂQ§14%%¥}qﬁgative f eedback path to its inverting

i nput 4. The feedback path includes the series circuit conprising a danping
menber 8, a hi gHpmdd 0, the cprratinglmodesvslbrbaoconsideredt 87 WBlahd a

| ompass cir- cuit having the circuit elements 20 to 26. For obtaining the
control vebiugled Gwidthadj1Bfiheanenderapé thethonpositiabheshesnstor 10 a
branch path having a simlar adjusting nenber 30 is provided. The

conpr esseg s itg{iaé $AE dfd dOrdibee bégﬁ@f@teétélsféoma@saﬁat@&hpaﬁdébe
an anplifier

hi ghpass pass via an invertin . ~arrangenent 30, 32,38 to the
The' cont 1 8% GRS b hett £t LRS BUF pteoet vk s rameresdoRcthE T o>
g?nggntrongyﬂﬁl% %i clégté& E%ﬁLSéagg %QS ggéqggégglngggggfslghggd 30.
leads from an input tefminal 1 via the non-inverting input
3 of an amplifier 2 to the output 5 bf the amplifier and thence -
to an output terminal 37 at which.the compressed signals
can be taken off. The amplifier 2 has its output 35 |
coupled by a negative feedback path to iﬁs inverting

input 4, The feedback path includes the series

circuit comprising a damping member 8, a highpass 9,

a controllable resistor 10, an inverter 16 and a lowpass cir-

cuit having the circuit elements 20 to 26. For obtaining the
’ conﬁrol voltage for the adjusting member of the

controllable resistor 10 a branch path having a similar

adjusting member 30 is provided. The compressed signals are
fed to the branch path from the output.of the highpass 9 and
pass via an inverting amplifier arrangement 30,32,38

to the output 34 of this amplifier and thence via a highpass
35 to a rectifier 36. The control voltage obtainable at the

output of this rectifier is applied to control inputs 11




during conpression the adjusting nmenber 10 associated with the useful

signal path is arranged in the negative feedback path of the anplifier 2,
and the adjusting menber 10 and the adjusting member 31 are boll# controlled
in the sane manner, the dynam c range of a useful signal applied to the
input termnal 1 is regulated aftgf the anplifier 2 to half the dynanmc
val ues” and at the input of the rectifier 36 is regulated to the dynamc

value 0 dB.-I1f the switch 7,js opened to ch e oyer.to the "expansion"
node of opeP&@i@H,oﬂhé I%ﬂﬁqsEﬂQ§nﬁﬁ@P?5%gﬂng?% §%e n%b%f?ve f eedback

path for the "conpression" node of operation are now | ocated in the signal
path. The eﬂp&d@gdqymynﬂsﬁinn1Qhﬁlﬁﬁ&#ﬁﬁ#ﬂgeme@#ﬁbu¥%u¥3§@¢h@ﬁaﬁ 29. The
anplifier 2 has the constant anplification "1" due to - the provision of a
negative feqdhaclheesisdfil Giaiakarath siouptdngednini tlsei negativwg i nput
4. In the "expansion" operating node also the signals fed to the branch

path are regul el 3)5@?? ot AHOMPL Vel e P, ABhd SERE Cad HQYEYARE . mbRber

~contrast to.the cont l'abl e resistor 30 in the branch path thé .
controllabl g yesistor 10,4 n the signal h.Ls d0serl Lhyrel ati Lo the
useful si gni‘los ,ar\ﬂstt%‘et ﬁéi%ﬁl%ﬁ?%eléﬁ h%rgoéé]?kil‘{%‘g???%ggs lér §H§O, 10
an expansi on occurs in the su?nal path. The danpi ng_nenber 8 serv?s for -
mat chi ng t h&éame, gargren,hdhe dynamic range of a useful signal applied

‘to the input terminal 1 is regulated after the amplifier
2 to half the dynamic wvalue, and at the input of the
rectifier 36 is regulated to the dynamic value O dB.

If the switch 7 is opened to change over to the
"expansion'" mode of operation, the circuit elements located
'in the negative fee&back path for the“"cbmpression" mode
of operatioﬁ are now located in the signal path. The
expanded signals can be taken off at an outpﬁt terminal

29. The amplifier 2 has the constant amplification "1" due to

I

‘the provision of a negative feedback resistor 6 between its

" output 5 and its inverting input 4. In the "expansion'
operatiny mode also the signals fed to the branch path are
regulated to the stationary value O dB. Since, however, in
contrast to.the controllablé resistor 30 in the branch path
the controllable resistor 10 in the signal path is in sefies in é.
relation té the useful signal;, with the same control of the h
coﬁ;rolluble resistors 30, 10:an exparision occurs in the
signal path.

The damping member 8 serves for matching the level of the




the output signals of the anplifier 2 to the control range O the
condrol |l able resistors 10 and 30: On the output side this lowering of |evel
is raised again by the anplifiéé?ion of the anplifiers 16 and 21. The 1§
hi ghpass 9 as wel| as the highpass 35 have the task of effecting a
redugti.on of |evel for high frequencies, in order to avoeid tape
overg?/adhngo@tp@¢t§ﬁgmaﬁﬂyuﬁi a s Fiebir di Agto THee a¢@NFFPLr ¥288%as a

| ‘'owpass character owing to its external connections. In the "conpression”
aper ati ng Mp@R thint: dViRasie ised Dogdes 10 4heé B@gat Onvetheedbbputpaifieof the
dnplifier 2, so that the circuit as a whol e operates as a hi ghpass. Owi ng

to the r%hggr%g%%%¥£§;€§F{?&%?2€$Z§F£§é&QAégIHrb§°€HéG§§bPﬂf§83ti@ﬁ

3xpansion,~pre- e e duri ng”"conptression" and de-enphasis
uring "expansion". This step is.c argble to the band |im ifL.in
accor dan®@ \Hﬂ%%lsqli%%glﬁﬁldpfgged %%W%Bafﬁesc?ﬁc‘dg}&dégc%bbed,
however, the limting frequencies are fixed. For changing over the

ar r angemivitighpass A5 frerent thonpasider £ coibf actbngsei seduntleBupfede¥@ilt ches
13, 14 and 28 are brought into the position not shown; i.e. swtches 13 and

28 are cleesed and sdidhdies s pReseder Theagoiésubpe tbeervibadipert ant
feature that by the inclusion of a condenser 15 in series with the

R A SRRLIE alhec by IRkt e
faral|6|fg$g;;§méﬁg¥$§éépgowing to its external connections. In the
| "compression" operating mode this lowpass is located in the
negative feedback path of thé amplifier 2, so that the circuit
‘as a whole operates as a highpass. Owing to the re-arrangement
of.the lowpass circuit for compressiog'and for expapsion, pre-
emphasis is effected during ""compression' and de-emphasis du;ing'
."expahsion". This step is comparable to the band limit shift
iﬁ accordance with the sliding band procedure. With the circuit
i' . described, however, the limiting frequencies are fixed.
| For changing over the arrangement to a different compander
characteristic, the coupled switches'13, 14 and 28 are_broggbt
into the position not shéwn; i.e. switches 13 and 28 are closed

and switch 14 is opened. ‘There results the most important

feature that by the inclusion of a condenser 15 in series with

the adjﬁsting member 10 a controllable highpass 1is provided.

The highpass function is limited in the direction of low

freQuencies by a resistor 12 in parallel with the adjusting




6. resistor 10 and the condenser 15. The connection of a conden- ser 27 in
paratlel with the condenser 26 already present represents an additional
feature that assists optimal matching to the sliding band paraneters. The
limting frequencies of the lo ss circuit 20... 28 and of the highpﬁtg
circui\t /10...15 are of the sane order of nmgnitude. The actions of the“two
circuits are thus oppositely directed. By varying the adjust- ing nenmbgr 10
there is effected a shift of the limting frequency as well as a changd of
t he anpl icRisé&tiosn 1o arse tWgperondargricyor anfee CPRNeehLPRsPLt 8 eprdai-ildi ng
band procedure, however, here only one limting frequency is altered. §rhe
anpl i t udgeghi27t dnt Iperrefldred. tvakih pllececomdeas et c2baal spedyr pkesegiions off t he
signals. However, these frequency errors are not noticeable in practice} in
direct AyBpGRERATsS \Mddl@irbﬁép%@é@lhyeOQ@aataagi;sts_cibﬁamamdmat&ﬁ&%-

Al so, a neasure- nent check shows that tolerances within a - 3 dB fie

can
be attained It is.warth.noting that for t o] . ' Lng.megber
10 in  hEoasbre Shirimse Hatd e Llnc 08 « alaS oihaRE B FECGRERMIES e, ot
"w deband” nmpde of operation.. This is based on appyeciation of the fact
t hat thetbﬁaﬁ@WH&ﬂﬁ1QMQQ¥ﬁqs;QmHt%§i%ﬁdnﬁgbﬁheahﬂghﬂéséoﬁ%FGPl§oF8ageK
generator operates as a negative feedback rectifier and-hence as a circuit
whi ch, i adepefdehiel sanfe tdmddy pef ahagnimade . r ePhesantionsr efir stecithbe
quantity for the alternating voltage.

circuits are thus oppositely directed. By varying the adjust-

ing member 10 there is effected a shift of the limiting
frequgncy as well as a change of the amplification_in the upper
frequency range. In contrast to the sliding band procedure,
however, here only one limiting frequency is altered. The
amplitude shifts therefore take place in particular spectral
regions of the signals. Howevef, these frequency errors are
not noticeable in practice, in direct.A-B comparison wi;h an

accurately operating sliding band circuit. Also, a measure-

e
[ J

ment check shows that - tolerances within a bl 3 dB field can bg

attained .

It is worth noting that for the control.of the adjusting \
member 10 in the above arrangement the same voltage generaﬁor
is used as in the "wideband" mode of operation. This is based
on appreciation of the facﬁ that the branch path with itsl
adjusting wember and the control voltage generator operates
as a negative feedback rectifier and hence as a circuit which,

independently of the type of signal, represents a reproducible

quantity for the alternating voltage.




7 ' .17 Wth the above arrangenent,
famptifier, adjusting nmenbers and frequency-dependent networks al ready
?preéenﬁ are utilised in-an advant ageous manner. The principle of operation
of the above circuit depends essentially on the fact that the influencing
fof the frequency of a lowpass circuit with fixed linmting frequenty is
Jpartially conpensated by a control- |able highpass filter of variable

Bl i mi ting frequency in accord- ance with useful signals. As conpared with an
texact treat mgRthofr HehaHdv e i gnadrsg divera: sl amip higf bensl, cad gustinghe above
k.circuit indeed effects an anplitude shift of individual parts of the
FEspectru [ as fqﬁyt'_ [t d e nNANEMES 1o it } SSi on
berrors ?Fénlbtﬁé% ﬁéﬁ?&ﬁ re}}o@ee?),e_%vg\ﬁrﬁze 3 crit |€S;I ‘tttr.%éa(%};nertﬁlts@so Ili"Eakr?ejgae '

it ransm ssiQn errors accopynt nmust be taken_of the fact thfé ap accurately
L0i mensi Stdd 186 dohaT AREAPIAISEY PARREE! r ctit RFFREERIn Anpl i tude shift
gof parts of the spectrumeven if a magnetic tape storagg devi ce giﬁes rise
10 a peapesatdothesfiddie taovonpieesbt SePpRds spyRaNtAAdLYhaekPEndBF L nput
@signal, owing e.g. to different types of tape. The above arrangenent ,
L provi deghatpassl biref MBshaing hefigiing fRequsheyedf Trallewpeky cigcuis with
f#quasi - conpati bl e Dol by/reproduction. - ' .

f ] fixed limiting frequency is partially compensated by a control-

2

'lable highpass filter of variable limiting frequency in accord-

ance with useful signals. As compared with an exact treatment

of the LF signals by a sliding band circuit, the above circuit
indeed ef;ectslan amplitude shift of individual parts of the
spectrum; it has been found in practiée, however, that these
transmission errors are not.noticgd. Moreover, with a critical
treatment of these transmissioﬁ errérs account must be taken

of the fact that an accurately dimensioned and constructed

sliding band circuit effects an amplitude shift of partslof the

) spectrum =ven if a magnetic tape storage device gives rise to

a peak}error between the qompfgssor output signal and the

expander input signal, owing e.g. to different types of tape.
The above arrangement(Ffovides a possible way of changing

Regictereot Trade Mark)

over to quasi-compatible Dolby[reproduction.




CLAI M5 1. A circuit for automatic dynam c co ' xpansi on d{
el ettrical signals having a signag, path, incl u[ﬁ“&i ‘lm:“mt“mm“&abl e
nenﬁep for varying the transfer characteristic ' LS gnaé path and‘gﬁ
| owr pass circuit, and a branch path including a second adjustable nmenb
for waryi'nbAiN® transfer characteristic in the branch path, the branch path
serving to proyide.d,enEsel avobhagic wiynamies apmpredsioncendr/er i nputs of i
the first*and second adj ustabl e nmenbers, wherein the first adjustable

menber constituies pagt r 8 Rhohpgss sibaHltpathe limting
frequency®¥PaRHT AR %t o E%%grg€§£r9%%ﬁ§%gnitudegof th% Iin?ting frequency

of the | owpass circui 2. A cirgeuit_accordi . Qi i for
sel ect i velnhbiding %v€1r?Foﬂ¢J?ﬁ€a§ﬁarS%FgngF?? %grgk%kggﬁﬁgﬁgggggﬁéhder
to the characteristic of a sliding-band conpander, the control- .| able
hi ghpass aharaitenistie inithacaigaahebathi add ando¥zpasd FéEflitive

- configurations. 3. A circuit according to claim2 wherein, in the second
swi t ched gonfa aseadd9npatht bc tadingl habkeohdgbdjas tableumemberf ifiogt
#capacitor is connected in series with the first adjustable nenber. 4. A

Scircuit qp{ﬂfﬂl#'gtﬁ@ &éﬁ&éﬂ@ﬁéﬁhe-tewse&ae&nt @hleil Brnthe paittihpase
ﬁ;functlon a ow frequencies, in the second .

branch path serving to provide a control voltage which is
apélied to control inputs of the first and second adjustable
members, wherein the firét.adjustable member constitutes

part of a controllable highpaSs éircuit, the limiting

frequency of which is of the order of magnitude of the limi;ing
frequency-of the lowpass circuit.

2. A circuit according to claim 1  wherein, for selective
changing over from the characteristic of a wide-band compaﬁdgr
to the characteristic of a sliding-band compander, the control-
lable highpass circuit may be switched between first and

second respective configuratioms,

3. A circuit according to claim 2 wherein, in-the second-
switched configufation,of'the controllable highpass circuit,
a'first capacitor is connected in series with the first

ad justable member.

4, ‘A circuit according to claim 3 wherein, in order to

limit. the highpass function at low frequencies,'in_the second.




®is Connected in parallel with the series connection of the.first adjustaple:
g menber  and. the first capacitor. 5. A circuit according to claim2 3),\

# wherein the |owpass circuit includes-a first lowass circuit capacito

§ and, hnsorder to reduce the linmgding frequency of the |lowpass circuit
k t he second. switched configuration of the controllable high- pass circ
second | owpass circuit capacitor is connected in parallel with the first
| | owpass swieghedcapafiilgdiratfion ofA thd ot PELbabll dighi ghpays ofitdeit

| preceding clains wherein a common control voltage generator is used to

control fheetii kst AdisusliRe & iahﬂoﬁm-heiéﬁ[@tl% a@&figoagnﬁ&egaﬁd

a :

configuration of the controllable highpass circuit. circuit for
automatic.c ressi on _and/ qr .expansi.on of electrical signals, substantially

| as her ei AT EBET FBEA WAL Y el Eh B R T AP Cdftng T hos BAW HOT - The text of
the specification has been reproduced by photocopying the applicants
ori gi nal St ypescAi prculty morprdicig it @law aneremebn sthpi LAWRRESdi ffi cul t
to read. The original typescript containing these anendnents may be
I nspect ediegufile i pednidess «0ff iider Aadwpdsfdieceuit capacitor, and, in

order to reduce the limiting frequency of the lowpass circuit

in the second switched cohfiguration of the controllable high-

pass circuit, a second lowpass circuit capacitor is commected

in parallel with the first lowpass circuit capacitor.

6. A circuit according to any of the preceding claims

wherein a common control voltage generator is used to control

the first adjusting member in both the first and second switched

configuration of the controllable highpass circuit.

7. A circuit for automatic compression and/or expansion

I

of electrical signals substantially as herein described with
reference to the accompan&ing drawing.

The text of the specification has been re 1

produced by photocopying the applicants original =
typeacript. It may contain a few amendments which are difficult to read. The orig.nal
typescript containing these amendments may be inspected on the premises of the Patent Office




