An Improved Method of Audio Level
Control for Broadcasting and Recording

An impraved zodio compresosburiter ayviem Bas been developed by oaking wee
of » mew Gwear vptiekt siteauntee. The shortoamiops of exrlier systemms are aves-
wome by produting Eebt insteatly aad in ditect proporsios tu sudin level shapagh
the ust of wectrefumiorscsace, The Bght wotrvls amplifer inpus level by
mexns of u phosoconductve self. Thime © vo diatortion doe o Amiting, aod the

attaek time due the syrtem ir 16 mitroseooods,
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b vornmondy wed in broadessting aid
recording studios w0 prevent distortion
wrek over-modutaion from sedden wdie
peakr or loud program pawages. Such
& device b usually used to supplement or
aset the wperator in holding levels with.
in predetremined Hmite,

Comtant imgrovemnt of aodie squip.
meat toptther with higher sanslaecds of
broadeasting and cecording are mmore
than ever emphaeing the sherianings
of the correations] compramor or Hidter,
Wheo uied 2 & Bk in s quality swdic
hain B @8 & poverending source of
tevitmting 19 the gualivv-conscious engis
newe, The advent of stered broadrasting
ms wel &6 a Jong-stamding nowd for o dow-
distortion mehod of pawematic gain con-
ketd dncigated the dewtlopanent of 3
device wiich very closely approacher the
ideed. Before describling s device,
the operztion of compremars and Hmitem
B sevigwed.

A ftnatrased on Fig. 1, i the amplifier
inpat lovel i plodted horizomtadly, #ad
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the output Jevel plotied wertcally on
equal db scales, & sumight fime wili he
ohtairench, making an angle of 457 with
whe hordeants]l This indlcates thar
autpt i proportions] to the input IT
the amphificr exhiblis e properiss of
2 compressor of lmdter, the 457 Jine will
suddendy bend toward the horizondad
when ceanprestion begine The poist st
which the Hoe bends away from 437
1113 is calied the “Bragkaway point”
oe poimt of Moommesesment of Tom-
2% T

The difficrenee between the zotwal
entpty when  compresion 35 g
place and the aotput thar would be ob-
eairet 37 chere was no onppreaion i the
amount oF compeesion in db. In the
sxample, the reduetion dus ta compres-
sian i 355 db ar the pobnt where the
fopur incroased 53 dh and the ot
orby 5.3 db. I1 can e peen chat the dope
of the fine i appepgisetedy 401, The
sape iscalied the compression ratis.

As ideal Harlier or compresser shoudd

- provide 3 masdmunk of 30 1w 4G db of

Haniting o gain redustion with 2o in-
crease in wivelorsr distortion, and have
a0 aresek pud redeast time which twill
provide 2 smooth inauaible wardtion
borween the thwitdeg snd nenlimiting
couditon.
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Oorwtretbonal fmiters comirol e am-
plifier gain by mppivisg a variable-tin.
o prid bise vohage to the amplifier
wages tn mader (0 caune 8 reduetion of
the gtage gain. This siife of de apereting
bims froen optmure Causes & rapid e
ereawe in distertion as vhe mmount of
fimiting or gain reduttion inoreases.
Drstortion widues of 2w 105, are come
meon Tor comventiomad lizsters operating
at 18 w 15 db of galn reduction. Since
negative Toedback foops are tsonbly nol
precrical sround vadable-gain  stapes,
the sonligiting distortion fgores are
high and whe aging and opecating
paramcterd btcoont & waintenance probe
fem i low distortion is to be retalned,

The Jeveling amplifier sysem de.
scribed hore will produce exentially i
stamianeons gain reductien of over 40
Ab with no incresse i harmonic distor
don.

A typical pain reduction curve bor
thiy syrboen is wsreated on Fig. 2. 3tis
interesting to bote that » somewhat mild
CERATEERT REB shiuts from the Break.
away paint s — 30 db input and up o
30 db, at which point the carve be.
vorsts hovizomial o exhibit Hmiving
sotion. The input increnses an sdditional
M 4, but the estput incroeses i
than 8

The leveling amplifier thus rambines
the charactoristics of a compressor aad
limiter. A reasomable smpunt of care in
gain riding will restrict normal operation
to the compregns pegion, bet unda.
srafled leweds will be proveated by the
Jetiiter pukior.

The heart of the Jeveling ampiifier
is the & it anendator which is
plucest shead of the fizwe amplifiee stage.
The aveunl sage geins and tube optrs.
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ing parkmeters 2re not vacied, persaiudng
the bes fo operats a1 bpiine sondi-
o regaedlen of the mmouwt of gade
resdiaeriog.

Refurring w Fig. % the optcal as-
mantor comsists of B phowsconducdie
cell which iz apudcally couplsd o m
sleraluminescent Heghe sowrme. The
dacuopiumbnemt  dovice provides 2
Hyghn lntensdry which fa proportions]
ghe maedice voltape applizd so it terminais,

For those pot fkmiliar with the phe-
momenos of eiectrolumintacences, B
& pethod of produdng gkt by ke
pansage of survent through & thin layer
of phinplur. Not unlike & capacitor in
naaeRtrusiivng the tlectroluminsscent Jamp
tonsittz of a pirte of glaw o plasiic
coatart with 3 clenr eomefeting wavering
o sk gde and & thin layer of phomhor
o the b dkle. A mctllic plaw cone
tacts the phosshor coating. As ziternating
current i1 applisd 1o the copducting
piktzs the phosphor are exchied by the
voltage across the ditleciis sl Hghy b
produced. The amout of light depends
sl e applied volage aud lrequency.

The gaite or level-tontrolling slament
B the photoconduetive ol The e
Rstgpee of the erfl Aavenmcs with mn
increase in the bupinging Hght The
premamnaitive repistor Bas been used by
otherst for the purpom of audio gain
control and peak Hmdrng. Al of thews
syptern Bove pedbized reon or bneamdes
cent e s the s of sonwed Bght,
Thene symems wers bvvestigated during
e emly dovolopment phases of dhe
oquipment  deseribed  hers, Bt wers
discarded for severs! reasans, A bight
sauroe wis desired which would produce
Hght outpes brvenediandy upen mppdics-
gon of aedic vohuge, that by, dnatan-
teneous rosponee, Thiv precluded the
ust of a Rlament-type famp, becaume of
the thermal inerda of the Slament,
The light output Sivudd be proportional
w e appdied sodio veltape. This ebimi.
wepbed the e of the aoon femp.

After experimenting with severs] cath-
ode-ray types of Hght sowren, G chee.
trobuninesenee  ight sourss was
Jerted, Sioce the lght s produced di-
rectly from the audin voltage she Tesponse
ir instantaregus. Rectification and fter-
ing of the audio o produce & control
signal are mot secessary a3 In she s of
conventinnal mitery. This new sy
resulis in suvormaese vt contrel whost

speed of pporution is Benbted anly By the
respone of the varlable reslstance photo-
wed] weed,

A eell I mebected whish peovide
i wvisek e, and » release e
wideh swaoirer abous 50 milliseconds for
S06E rebease, anid then A gradual reloase
aver & pariod of § oo 15 soonds 0 the
point 4 complete Tefeass.

The photoconductive cell b & Yoo
oryt thay prowvides 3 more rapid nedue.
tinn of pesivtuvee when gain rocuection
Ly pecurred within the past 20 or X
oy, Mfeasured enock time for the
wpsieis da 1) micossconds B 300, of
fufl gein redoction when the sell fus
beer: active within the previcat 30 s
onds; spd spproimswely 50w 100
microscandy, H ot previous gain pe-
durran har socurred,

The phuteeondoctve coll depands an
the eperpy Toceivad from Jight o veduce
the adherence of outnr orbil aleeiron f
the atoms whizh make up the cadmium
mulfcde coymale. The ehtntrom actiably
detachy themmdver and betoms fos o
ot eheotelon] condustion. Qomdoetivity
depend) on the smount or Intenslty of
Lght soiking e oryzale. The decredw
ko resimance from dark o Vght be much
mmare rapid than reeurn i the dark endur,
Advsr Dby B remyed the slttmom do
wot recornbine mmedikely. Retorn @
dark conditon s meck Sowsr wheon
lemer oumbers of clectrots have been
veiensedd o afier high fight inremiity has
oceurred. The retars to durk aonduntivin
when registancs b ploved ar a function
of lizwe appredmates 2k feoetion,
This intereaing and pseful featere of
the vagdable-resistance o0 waed in e
artenuator provides & release e thet
i depancleny gpon the pmoust of gain
reductiog jost prior to relrass. Five or
gix db of limiting witt permit fult rebeas:
i abast ¥ secomeds, white 28 or 35 b of
trniting will reqguire a relense dooe of
5 oegr 10 pepomids; 50% releawe in vither
enge ouaes in I than 1 socond, This
sharpeterisiie, ogether with the fant
amd wonoth ttack provided & sysiem
which is frer of thamg and the uwel
working sounds pecuding to limiters and
SO LRI,

Crher types of eodls sock a8 the o
eoiyn. slenide can be wwed in place of
she cadmdure auldide anit wed here %
procuce wery faxt relean time in the
oeder of .4 0 1.5 seconds.

Keferring to Fig. 4, & functional bock
hlagrazn, the inpue signad b applied
recdy w the optead svemusior from the
high-Empedance winding of the iapat
wagformer, Xe oxplained  previoudy,
the st st abtesounion introduced
by the optical attencator b controiiad
by the sudio woltage appiied by the
GALYE  fuminescent  driver  amphifier
The smount of dgnsd appiad w the
FAAXKY woltage smplifier s sl e
wobed by dhe manual gade conteol, The
voltage menplifier sege provides n gain
of 4 dh. Queeradl voltage smplifier
feebach of approcimately 20 db provddes
fow digietion, fat respomes, and galo
stadsiliny.,

The outpat sage bowssewhat s
someentionsl o fhat x e pole ot
doutdt cathode follower® 8 used, An
outgt sage was degired which wngld
lorate great assounty of ouipul R
pedance mismaich, But resakn dew din
tortion and Rat fegquency ragon., The
toterm pode cavhiodes Rlfower wat selecies)
bwraiane o5 oyt admittance
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Thivs it can be seen that the totem poke
circuft will provide an outeut inpidana
which is 2 rwengiedh thar of & cowven.
deaal catbinde foblowsr when & tabe
Tawisg o 3 of 20 4s 1ened i both casms.

A portion of the input §x fd duough
the gain reducthon conteol to the 12AKT
controt amplifier. The eupar of this
sape boapelied s dhe stoves balanee
oontred aned i3 adwo brought out oo a
torminal on the chaeds, Por steres opera.
tion: this btrminal s conomcted o the
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