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Thig product, manufactured by UREI a division of Harman Electronics,
in 1592 is identical inm ail essential vespacts to the Teletronix LA-IA
teveling Asplifiers vwhich went oub of regular production in 186%.

The LA-2A was originally born as the La-2, a produet of Teletronix
rngineering Company, Pasadena, California. Tt soon achleved wide acclaip
in professional audio applications, because {ts unique, patented BElectiyo-
optical Attenuator obtained a smooth, uwnobtrusive compressionjliimiting
asction not possible with any other avallable technology.

Teletronix Engineering Company became a division of Baboook
Elgctronics Corporation, Costa Mesa, California in 1565, The assets of
that division, inclsding the Electro-Dptical Attenuator patent, were
acguired in 1967 by Studie Blectronics Corporation/UREI, and we continued
production of the LA-ZA until 1969, when the solid-state LA-3A was
introduced,

This Instruction Manual has been reproduced without change from the
eriginal artwork, as acguired with the product in 1967, except for the
addition of reference to the protective cirouitry which has been installed
to remove all hazardous voltages when the hinged froat panel is opened for
gervicing or inspection. This clircultry must be deliberately defeated to
operate the unit with the interior of the chassis exposed for ssrvicing.
Trn the era of low voltage solid state circuitry, it is easy to becone
complacent in poking about active slectric components.

This Instruction Book was reprinted from text composed hy the
original mennfacturer {(complete with errors snd exayggerations). We feel
the specification for attack time should have bean in millisecomds, rather
than microseconds. Production test of your unit was accomplished with
virtually identical instrumentation and the same procedures employed in
the original LA-2A manufacture. Your LAZ-A conforms in sl) performance
respects to LA-2A's made before 1969,

Your new LA-2A is warranted for one year under UREI‘s standard
warranty, except for vacuum tipbes and pilot lamps. We racommend that the
unit e returned to the factory for any reguirved sevvice.

The heart of the Li-2& {and its first successor, the solid-state LA~
1A} is the T4B Electro-Optical Attenvator. fThis plug-in assembly utiliczes
an Electro-Luminescent light esource, which will detaricrate with usage,
Replacements are readily available at modest cost, When significant
phanges are noticed in PEAX REDUCTION control sebtings to achleve a
certain amount of gain reduction {based ¢n previcus experience) the T4 is
probably dus for replacement. Xn normal daily usage, this should not
oceur sooner than 3 or ¢4 years.
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» great deal of cave ham been taken by UREL o make your new La-238 conform
a5 closely as possibile to the best of the originally produced units. We
hope you will enioy its use, and that the "LA~2A Magio® will bring qreat
success to your end product. Certain paris in this Gevice were wvery
difficult to obtain in 1992, It is doubtful that genuine LA-IA’S can ever
be manufactured again, Treat yours with care; it may become & prized
relic of the vavuum-tube era.

LA-2A



GPERATING INSTRUCTIONS
TELETRONIX MOLEL LA-2A LEVELING AMPLIFIER

INTRODUCEION

The Teletronix Leveling Amplifier will automatically reduce audlo peaks which might
gtherwise over drive Drosdeast or recordlng eguipment.,

Automatic gain reduciion 15 accomplished by the use of an eleotrowopticsl variable
attensator, which is placed dhead of the first amplifier stage. The attenuation is controfled by
the amplitude of the LA-2A inpet signal,

This system permits up to 40 DB of instantanecus gain redoction, vef causes no wave
form or harmanic distortion. The amplifier provides sufficient gain and output level (10 DBM
nominaly to be used 28 a Hne or program amplifier, or for direet connection to the transmitter
in the case of radio or TV operation.

Provisions are made for intercommeciion of the optical atlenvators to provide egual gain
reduetion in both channels when two of the LA-2A Leveling Amplifiers are used for M steres
broadeasting,

SPECIFIC ATIONS
i {rain Reduction: ugp to 4 OR
¢.  Distoriion: less than 0,35% total harmonics at +10 DBM,

and 1ess than 4.73% total harmonies at
+14 DEM actput

i Heaspomse: 0.1 58, 30 cyeles to 15 KC
1, Noise: 73 DB below <10 DBM cutput level
N Gaike 43+ DB
g, Qutput Lavel: +10 DBM nominal +18 DBM maximum peaks
1. Enput Level: +16 IBM muximam
g, Attack Tlme: essentiaily instantﬁaeaus {10 ugec)
%, Release Time: approximately 0.06 seconds for 50% releasa,

0.3 ta § seconds for compiete release tepending
upan amocunt of previous reduction
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i3, Inpot Impedance: 50, 1508, 230, and 600 ohrs, balanced or

unbalanced
- 11, Quiput Impedance! 340, 158, 250, and 800 ohwms, balanced or

urdrad aneed

12, Duiput Beurce Impedanse: approximataly 190 ohms, st 866 CPS

15, Panel Sige: standard 19" x §-1/4"

14.  Depth Behind Panel: T-14"

$5.  Fanel Controls: Giatn (ingut leval), Peak Reduction and Meter
Belpotor Switeh

18,  Meisr: DB CGalns Reduotion and DB Output

17,  Power Reguirgments: 115/230 volts 50-80 cyele 35 walts

1%, “Fabe Domplement: (2)  IZAXTA
i IZEHTA
£31Y GALS

14, Puse: 344, 378 AMP Slow Blow for 115V;

AL 157100 AME Slow Blow for 230V

CIRCUIT DESCRIPTION

The LA-24 Leveling Smplifier will produce essentially instanianeous gain reductinn of
ovar 40 DB with no mereass in harmonic distoriion,

A typical gain redustion curve for this system is iHustrated on Figere 1. Oompresssr
setion cccurs from the breakaway point 8t 34 DB input and up to ~20 DB, at which point the
curve becomes horizantal to exhibil imiting action, The input increases an additiona? 20 DB,
but the outpat increases less than § DB, The leveling amplifier thus combines the characteristies
of & comuressor and Limlter. A reasonuble amount of eare in gain riding will restrict noraal
operation to the compression region, but encontrolied oulput jevels witl be preventad by the
Hmited actiom,

The heart of the leveling amplifier is the electro-optical atienuatnr which is placed abead
of the Hrat amplifier stage. The ackual stage gains and tube operating paramelsrs are not varied,
permitting the {ubes i operate aé optimum conditions regardiess of the amount of gain reduction

The optical attenuator consiate of a pholn-conduciive cell, which is uptirally coupdad {0 an
elactro~luminescent light source, The elactro-luminescent device provides & Mght Intensity
which 1s proportionai to the audio voltage applied to Me terminals. Not unlike & capaciior in
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consiraciion, the eiectro-luminescent lamp consists of a plaie of glass or plastic coated with a
sleay conducting material on one side and a thin kayer of phosphor on the other side, A metaliic
plate contacts the phosphor coating. As alternating corrent is applisd to the conducting plates

the phosSphors sre wicited by the vallage across the dislectric and Hght is produted. The amount
of tight depends upon the applied vollage and freguency. The galn or level controlling element iz
the photo-pondective ceil, The resistance of the seil decreases with an increase in the impinging
Hght, Sinee the light is produced directly from the audlo veltage, the respimse is inslantanecus.
HBertiticstion and {{itering of the audio fo produce o contrnl gignsl are not necessary as in the case
of conventinnal Himiters, This svstem remults in gufomatic level eontrol whose speed of operation
iz limited only by the response of the variable resistance pholo cell nsed '

& cell i selected which provides minimum attack time, and 5 releass tinms which reguirss
about 66 milliseconds for 0% release, and then 3 gradusl release over a period of 1 to 15 seconds
ta the point of compleis release.

Referring to Figure 2, the functional Block diagram, the input signal iy applied dirsctly
to the optical atiensator from the high impedance winding of the input transformer. The amount
of attenuation introduced by the optival attenuator is controlied by the sudio veliape applied io §t
by the 6AQS (V4), which is the lumiseseent driver pmplifier, The amount of signal applied to
the IRARY Vi) voltage amplifier 18 slso controlied by the manusl gain control, The voltage
ampiifiar siage provides g gain of 40 DR, Overs!l smplifier {eedback of approximsiely 20 DB
provides low distortion, flat response, and gain stability.

The oufput stage is somewhal vhoonventional in that a totem pole or double patheds {oilower
is used. ‘Fhis outpul stuge can tolerate groat amounts of outpet bmpedence mismatch, but retalns
low digtortion and fiat {reguency response.

Fer siered hropdeasting applicationg, & portlon of fhe inpee sipnal is fed dthrough the gain
redurtion controd t0 the I2AXT conirol amplifier (V3. The ouipat at this stege b5 applied o the
sterso balance contred and i alsos brought put to g Wermingl on ihe chasgls, For sterec speration,
this terminal is connected to the same terminal o5 an identicsd amplifier and control vollage
hepowes common 0 both onits, A gain-reduction confred yoltuge generaied in either amplilier
will panse egusl pain reduction tn Both snits The control voltage b5 applied through the stereo
balanee control B3 {0 the BAGH driver amplifier. This pluge provides the necessary voltags o
operate the electro-luminescent light source,

QPERATION

The LA-24 Leveiing Ampiifier is designed to prevent an increase in outpusf level bepond
& pre-determined point, and due io e gnigee design, funclions 25 4 oombined compressor and
Hwsiter, The effect i Jlustrated in Figure 1. The point g which the compressed curve breaks
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away from the siraight "No-Gain Reduction” line is determined by the setting of the "Peuk
Reduction” contral, [ can be seen from the curve that compression seours and graduslly in-
creases over the frst 10 DB of input level rise. "The slope of the curve then Dedcomes horidontal,
preventing an ingyease of sutpmud level regardless of inpat increase,

CONTROL SETTINGS )
It iB recommended that the "Peak Reduction™ conirol he set to prevend inersase in ouipet
leve: beyond the 100% modulalion podnk,  Fhis aetiing should be mede on typleal program maderial,

Setting of the "Gain™ and "Peak Reduction” controds are independent, Howeever, the "Gain”
gontrol should be set bo provide sulficient cufput after the "Peak Reduction” control has been
Athusted,

The "Faak Heduetion”™ control ghould be sef for the desivred amoant of gain reduction as
indicated by the metey, Continuons extreme reduction, such as 20 or 30 DB, does tend 1o reduge
the dynamic range of mugiy, Maximom beneflt is obtuined by running 4 to 8 DB of compression
contingously, This will esually cause full limiting to ocenr when 100% modulation is approached.

For saze of control and fo prevent overload of the input trassformer, sufficient fixed pad
shouid be piaced ahead of the LA-ZA to allow normal oulput at approximately 30% setting of the
gain sontrol,

VU METER

The VU Meoter gerves two funetions: it indicales output lovel a8 well 48 puin reduciion
tirantly in DB, When lhé mmeter selectay swiich is placed in the "outpet” position, the mefer will
indicate output level across the 600 ohm terminals, The meter i3 calibrated 1o read B VU or 106%
when the ampiifier oufput is «190 DBM or «4 DEM, depending vpon the switeh position,

Thie pogition marked "Gain Heduclion™ permits the metor i indiente the amount of gain
reduction or peak Hmiting directiy in D8, During perieds of oo galn reduction the pointer will
refurn to B VU on the meter seale, The pointer 1g initially setf fo this position by means of the
acrew deiver adiusted control located on the lef! gnd of the front panel,

ETERED

I two LA-2A Leveling Amplifiers are to be used in fandem for stereo, the galn reduotion
of each amplifier can be made egual, regardigss of which Channel Is insfipating the Hmiting,
This i# sccomplished by interconpecting terminals & and ¥ of the L.A-2A Leveling Amplifiers,
The interconnecting wire should nod be over two fest in length and should be shiclded, the ends
of the shield being connected to the 47 terminals {ground),

Stersc Uset-up” is as ollows; _
1, Conneet the Inpot ferminals of the left and right channel LA-2A  to an audio
gaeillator, Make certain that the smplifisrs are connected in phase fo the gensrator,
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A generator frequency of 400 ur 1000 cpa s satisfactory. Generator ouiput level
should be set to the average level (o be appliad in operation.

2, Place the meter selecior witches in the +i0 or +4 position and adjnst the LA-ZA
“Gain’ controls for soval cutput. The “Peak Reduction'” controls musi be ket (o
fuil counterclockwise or off,

3. Muke cortain that the serew driver adjustment (B3 on the rear of each unit are
gl o™ folockwisel, Place zach metar sslector gwitch in the "Gain Reduction”
preattici.

4, Advance the “Gain Redoetion” sentrol oo the left channel amplifier until approxis
matety § DB of reduction is indicated on the metars, Note which channel is
indicating the most gein reduction. Reduce the setiing of R3 oo this unit untdl both
meters ahow egual reduction,

8 Phe "Cain Redoction™ controls can now be pluced at any desired sotiing, Reeping
both knob seftings egual, Gain Reduction will now be equal on beth channels,

GAIN BEDUCTION FREGUENCY RESPONSE SONTROL

FM broadeasting and TV awrg) fransmission systems use audic pre-emphasis in the
transmitter. The standard is 17 DB inerease in response ab 18 K&, the exact curve belng the
result of & 75 microsecond netwosk, The program frequencies in the vicinlty of 15 XC will
maodulate ihe carrier 17T OB more thun freguencies below § K{. Thas, if the program materdisl
somtaing 2 large amount of high Ireguencies, over-modnistion may occur if the Ievels had bean

previousty adjusted for program material with less high freguency ¢ontent,

An aitempt o alleviale this problem has been made by others in the form of level conw
trofied high frequency euboff filiers and high end peak clippers. Because the amount of control
pvBr the remainder of the specirum is Hmited and because of the high distortinm creafed, suth
devices have found only Hmited application.

The Teletronix Leveling Amplifiers are capable of at least 30 DB of gain reduction ar
limiting with less than 0.5% harmonic distortion. For most applications, such aa AM broad-
casting and recording, the amount of gain reduction is a funetion of input tevel and is independent
of franuenty,

By Increaging the gain reduction af the higher fraguenties, the over-modulation cinsed
by the pre-emphasis can be greatly reduced or eliminated, While it iz possible o innrease the
gain reducticn sensitivity on an inverse of the pre-emphasis curve, this usually results in an
insuifioient Jeveling on the low frequencies. 'The attusl amouwd of the limiler pre-emphasis must
he determined aceording (o the amount of high {reqguency content in the program matg&r'iai.

LA-ZA (3-56) Puge &



Adiustmant of the gain reduction Freduency response ig accomplished by control RIT which
ig loeated on the rear of the LA-2A. Increasing the resistancve of R37 veduces the amplitude of
the low frequency vollage applied to the Peak Redaction controd, B2, Tie high frequency eom-
potients are not affected hecause of the low reactance of 032, Thus, ¥ the coatzol Is set {0 the
“fiat" position the LA-3A will provide equal gain redootion-on all frequennies. If the control is
morvad away from the “flat™ position, the leveling will be greater on the high frequencies. The
aotial sefting can be best determined on program material for a compromise between low and high
{requency limiting, Maximmm igh frequency response will provide approximately 10 DB mors
redection 2t 19 KO than at Irequencies below 1 KC.

230 YOLY INPUT

The LA~2A is sei for a power line voltage of 1315V when shipped, In order to thange this
for 230 volts, open the {roat panel and make the following changes: Locate the verticsi golder
terminal strip af the right hand end of the chaseis, Terminal 1 is connected 102, and & is con-
nected to ¢ for 115V operation. Hemove these jumper wires and ronmeck rermingd 3to 3. This
wili allow operation on 230 volts x30%, 50/60 eycies,
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ADDENDUM - LA-2A INSTRUCTION MANUAL

Al} LA-ZA Leveling Amplifiers afier serial number 372 incorporaie » leveling slape ¢ontrod
switch, The purpose of this switch 18 10 sllow selection of elther Hmiter or compreasnr action in
the LA-ZA.

Refersing to Figure 1, page 8. the typical gain reduction curve is itlustrated for lmiter
pperation, Beyond the break awey point the output does not intrease with an increase of imput level,
producing a plot which is horizontal, Wiep the ewitch is set {nr compressor operation, the output
will increase slightly with inoreasing ingut level, The resulting curve will have 2 siope of apnrosi-
mateiy 331, which maans that sn increase of input ievel of 106% will caume an output increase of L.

Whis switch 15 Iocated on the chassis adiacend io the opiical attenvator {T4A) socket.
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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,

Tm vt COMPRESSOR o TEmsher
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

Presented on Arrd] 35 196, st the Soslsy's
Teokrlon! fRnfarenes 1o Loa Angeien, oy Easex
. Lawoenea, 45, Taistronky, Dividdon of Baboaek
Eleetraplng Cosp., BB0E Hunfeiph Be. Comte
Bhngn, Calif,

¥R paper, Erst osesnived 2p Mach b bR
ak B Kaak Pormn am Jaly G4, 1884}

Mt LEHEL BA

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.

i

1an
T 1A

L3

.

FUTHEE  1Ewil, REs

o

o
2,

w§

Py JAMES F. LAWRENCE, IR,

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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Eig. L. Oprloal attehpater .

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

z+n{u+‘1}
pow X2l P TEVTR,
I [

iﬂgmorf;*;-;—m-

¥or the comvendemal tathods fallswer

1 +“,0%'z;ab »-E*-h.
ta i

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

L3

Gals
lsem) t ;_ _jenCag L PviiTact o hanant
M Bl LAY YE RALE /3 AawEEEER FEALLVER
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Fig. 4. Edmdrer bloack dbagram.

&6t August 1964 Yournal of the SMPTE Valume 78



1oy,
Tl
W @ w) L
2o
& soon
T dansmin
G STeREG
Lo BARAL LB,

By e smser
[ TN T
’ o o REIOE
“ % R, b4
-4 o
L
: p oy ]
. . w3 A, LA TS ' - b
. WL 1733 i T A TR i i (e
VOUTAEE TEST P8 RE ! Y le,fw[t M T Lok v ot o
S SRECTRE PCRT TS At Tad o B FOR d - . . o e
PROEER TR A% REDVCTION SRADMG, b TELETRON _.__,.Nw_‘h m—
: : A AT
DR £27 2 COMARCT L, SRE MRS LA, : %uﬂnnw”w ﬁm.mm LR NS Dt
B ATELY P ARAENAT St DOt RS R OF Db B0 HFRATRNT, CEMRERETRIES D Cerreamm o
P, CAPLGITOES 1 UED. R85 i, wap " e 2
L RRSASTORS i Dk, W, BT e REERIESE o s

Cufs ANGELES
RIS, LA SRR R : GALIFTDRMEL !




