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SECTION I

INTRODUCTTION

1-1 GENERAL

The new solid-state AudimaxZITT, Model hlili, like its companion piece,
VolumaxTM, is a tool Lo help the broadcaster achieve maximum program
power within appropriate modulation limits. Incorporatbting all of the
features of its famous predecessor, the Audimax ITT also provides
additional gain and versatility. Designed for use wherever high quality
anfomatic pain riding ia required, Audimnx TTT of fers a unigue method of
audio control for AM, I'M, and 'V broadceasling, recording, motlon pletures

and public address use.

Audimax ITIT is the latest development in the unique Audimax system of
audio control developed by CBS Taboratorirs. Applicable to all audio
media, the Audimax is totally different in concept from ordinary
compressors, Limiters or AGCs. The Audimax acts like a highly capable
studio technician, but withoul many human limitations. Valuable in the
studio, the ‘Audimax is often more valuable outside, away from controlled
studio conditions., The ability of the Audimax to act instantly and
control andio levels intellipgently frees engineers to cope with the many

other prohlems of remote pick-ups.

The new solid-state Audimax IIT offers the ultimate in automated gain
control combined with the extreme reliabilily of solid-state circuitry.
The exclusive GAIN PIATFORM principle permits gain to remain on a stable

plateau over a wide range of input levels rather than continuously
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allowing it to rise and fall with consequent distortion, thumping and
pumping, and andio "hoies', Its.nniquo GATED GATN STABILIZER acts to
bridge through program lapses and thus eliminate "swish-up" of background
noise. A special RETURN-TO0-7ERO function returns gain to normal during

standby conditions.

These Audimax principles apply not only to radio and television stalilons,
but also are necessary in recording, public address, background music,

and two-way communication systems as well.

1-2 WARRANTY
A warranty, with a return post card is included with your Audimax ITT.
Fill out the post card and return it to CBS Laboratories as soon as

possible to validate your warranty.

1-3 FACTORY SERVICE AND REPATR
If you should experience difficulty in installing, operating, or repair-
ing Audimax IIT, please contact CBS Laboratories, Professional Products,

Stamford, Connecticut (Area Code 203) 327-2000.
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-4 SPRCIFICATTIONS
AUDTMAY TT%, Model Nkl
Freguency Response

Harmonic NDistortion

Noise hoevel
Cont.rol Characheristbic

Gated Gain Otabilization

Maximim (iain

Prpud. and Oulbpul, Tmpedanees

Minimum Inputl Lovel
Normal Ontpul Tevel

Maximam Oulput

Maximum Operaling Temperabure

Physical Dimensions

Power Requirements

AUDTMAX TT150, Hodel hlis ) |

Physical rimenaions

Power Reguirements

%ﬁﬁ“ LABORATORIES

Flal within L dB from 50 to 15,000 Hz*

Relow 1% from 50 Hz to 15,000 Hz at
116 aBm oubpul

Below -00 dfm oubput, with NORMAL gain
D10 dp of gain conbrol

Threshold adjustable from -20 dB to
normal input

50 ARX¥

(OO obme, balanecod or unbalanced (150
ol on spocial order)

-30 vurx
FLT v
125 dBm
4500

Standard 190" rack mounting, 3-1/2" high,
0-5/8" deep

30 watts at 115/230 volts ac, 50-00 Hz

Standard 19" rack mounting, " high,
9-5/8" deep

15 watts al. 115/230 volts ac, 50-60 Hz

X Iz, abbreviation for Hertz, has been adopted as the new engineering

Lerm for cycloas per

Kz ds 100 eps.

X% As delivered, Andimax ITI contains a 20 (B fixed attenuabtor in the
input circuit. Removal of Lhis pad will permit user to realize specified
maximim gain and minimum input level.
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SECTTION IT
THSTALLATTON  PROCEDURIS

2-1 UNPACKTING

Carefnlly unpack your Audimax ITT and examine Lhe unit for any evidence
ol physical damage Lhatl may have occurred during shipment. In the event
of damage Lile o claim fmmediabely with Lhe carricr. If future Lrans-

portation of Lhe vuil is anbicipated, save Lhe shipping carton for rense.

P PHYOTOAT TNDTATLDATTON

Audimax T[T is designed to be mounted in a standard Ly-inch-wide rack.
The unit, regquires ‘%—]/’),—1‘_nch~]|'j.{r,h rront panel space and is slightly less
Lhan 10 iuches Jdeep.  Install the wnit in a reasouably we 11 ventilated

posilion, making certain that there is no high heat producing equipment

benenbll 1L, The ambient Lemperabure shonld nol exceed 1309F.

2-3 REEBCTRICAT TNSTALIATLON

The Audimax TIT power supply is equipped with a power transformer
permitting the selection of either 115-volt or 230-volt operation. I
230-volt operation is required, remove the jumpers on the power supply
board from Ligs | Lo ¢ and 3 Lo b, Recommect a single jumper belwueen

lugs 2 and 3. Replace bhe fuse wilh o Lype NG-0.15 amp. fuse.

For broadeast applicabions, it is recommended thal the Audimax ILT be
installed at a stndio or console'and its output fed directly into the
main andio line. OatisTactory operation requires Lhat the nnit be

presented witl a consbant r‘()O/lSO ohm impedance throughout the audio

band.

(o]
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A fast acting peak limiter is recommended for use at the transmitter
(following Audimax III). However, this peak limiter should be set to
show only occasional limiting of 2 or 3 dB. TFor best results, 2

CBS Labofatories‘ Volumax should be used instead of a conventional

peak limiter

NOTE

The master volume indicator should follow Audimax III.

This will discourage unnecessary gain riding which might

tend to defeat the automatic fegtures of Audimax.
2-li BIRCTRICAL CONNECTTONS
Input and output leads should be connected to the five-terminal strip
at the rear of the chassis. Terminals 1 and 2 are the input, and
terminals 4 and 5 are the output connections. The unit may be connected
for balanced or unbalanced operation. Terminal 3 is the chassis ground.
The standard Audimax III is delivered for 600-ohm operation. For 150-
ohm operation special input and output pads may be installed and trans-
formers T2 and T3 strapped as shown on the schematic diagram (see
Figure h.N and h.5). The fixed attenuator at Lhe input terminals must

also be removed or converted for 150-ohm operation,

2-2
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SECTION IIT
SET-UP PROCEDURF

3-1 TEVEDL ADHIYEMENT

Audimax TIT in supplied with o 20 dR Cixed pad al dibs inpul Lo accomnodate
Lhe tevels aoually present ol Lhe onbput ol consoles.,  'The minimm inpub
for full anbomatic conbrol is -10 vu under Lthese conditions. However,

removal of this pad permits normal operabion with input levels as low a8

-30 wvu.

With propor inpul. levela, average progean material should cause Lhe
front. panel meter Lo indicale approximalely O dB gain, (this Tigure is
relative and does not rofer Lo actual pain of the amplii‘imr). In this

way, the advantsges of 10 4B of level correction can be realized.

The THNPUT LEVERL nebbing may be esbablished by either ol two melthods:

a. Use a recording or other program source and adjust the INPUT
LEVRL conbrol, as indidaled above, unlil the averapge "0 qR"
reading Lo achieved,

b. An oscillator may be used in place of the nsual program sonrces
or connected directly Lo bhe Andimax TIT input. The oscillabor
output, (at, 1 ke) should be adjnsted so as to resnlt in a level
b dB higher than the normal vu level of the line in which Audimax
TIT is connected. The TNPUT LEVEL conbrol is then adjusted for
the "0 dR" reading.  When an oscilliator is connected directly to
Andimax IIT, it is important that proper impedance matching be

observed and that no other loads are present on the line.
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The OUTPUT INVEL control is continuously variable over a 30 dB range

to provide a maximum of 11 vu with normal program input.

3-2  VARIATIONS FROM STANDARD OPEBRATING PROCEDURES

Three variations from slandard operaling procedures should be observed

when Andimax LIL 1s used:

a. If the master volume indicator is properly installed at the
Aundimax ITT output, there will be 1little tendency for manual
gain control at this point. In faect, the rule here should be
"HORTT Totie

b. AL individunl sindion, howeveor, whore no Andimax LIT in in control
it may be desirable al Limes Lo readjust levels slightly. This
should be done slowly, whether the program level is too low or
too high,

c. A third change of procedure concerns "fades". Since Audimax ITIT
will defeal any slow deliberate reduction of level, all fades
must be made more quickly than by usual methods. A little practice
will easily recult in the reaquired skill, The most convenient way
to insure proper procedures at all locations is to connect all cue

lines Lo some point beyond Lhe Andimax ITT ontlput.

3-3 GATED GAIN STARILIZER

The function of the Gated Gain Stadlizer (GGS) is to make the following
decision: Should the gain be increésed whén a lapse occurs in the audio?
This is crpecially important for television and motion pictures where
these lapses occur quite often. To prevent level increases of system

noise or audic signals which are clearly background effects, the GGS
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inhibits gain "recovery" during Lhose intervals when the inpub level

drops below a preset threshold,

Tha ¢

13 Lhreshold has been Pactory sel Lo inhibil gain inerense when the
incoming signal has dropped approximalely 1o dB below Lhe normal Line
level,  This fignre has been established aller extensive field expericnce,
and represents o nabisfactory value for typleal broadeast use. For
special applications the GGS threshold may be moved upwards towards

normal program level by decreasing the value of RISA or lowered by
increasing Lhe valne of thias resicstor. The Tollowing table gives

suggensLed values:

G5 Threshold RhSA
-hodR 120 ohms
-8 an 220 ohms
-11 4B 130 ohms
-1h aB 680 ohms
- 17 AaB 2.0 k
20 4B open

Slne wave verification of the GGS threshold level may be accomplished
by the folleowing procedure:
a. Feed a sine wave inpul Lo cause the front panel meter to read

0 dB gain reduction.

b. Remove the signal and wdit at least 15 seconds for full stabilization

to orenr,

c. Reapply the inpt signal at a level below the desired threshold

and slowly increase the signal wntil the front panel meter just

3-3
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beginsg to dellecl Lowards Lhe right.  The inpul. level at this time should
be avproximabely 5 B less Lhan bhab indicaled by the above tLable. (This
5 AB Aiflferonee i A special acbor thall must bhe conaidered when sine-

wave calibralion of the G085 Lhreshold i porformed),

3-h FHNCTTON SWTICH

Audimax TIT is in operation porlocming antomatic level conbrol when the
FUNCTTION switeh is at NORMAL position. 'mrning the switeh bo Lhe TEST
position canges the gain to hold constant abt the aame level zz for normal
operation.  'The fimelion of Lhe 15T posibion is Lo provide for overall

syasbem porformance measavement o,

3=0 LIMITED DYNAMTC RANGE ADPLICATTIONS

The gain conlrol action of the Andimax bhan been designed Lo provide a
procise degreo of cemtrol wibth oo apinimam of nobticeable change in the
original dynamic range. As a tool for the broadcaster, it provides
maximun modulalion consistent with artistically accephbable performance
for = wide variety of prograin material. In some applicabions, lhowever,
It is practical and desirable Lo Cuvtier Limil program dynpamic rango.
This Tn commonly done Cor Lae purpose of schioving bigher averame
modulation, or a more miform sound as in the case of public address
systems. This e(fecl may be achieved by decreasing the Audimax recovery

time.

Although the total gain-increasing action of the Audimax is a complex
function of many variables, one phase of bthe recovery characlerisiic may

be modified by changing R76.  This normaliy is a 10 megohm resistor
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mounted on lugs on the Loglc Board. By decreasing its value, the speed
of recovery is increased. lypically, Lhe resislance may be decrecased to
.

5 megohms, although values ns low as 1 megohm can be used in special

applications.

3-6 STEREOFHONIC OPERATTION

For two-channel stereophonic operation, two Audimax TIT units are

coupled together by means of a slercophonic adapter board mounted in

the upper chassis. The adapter employs resistive mixing of the left

and right, Audimax [LL onbpul signals and conbrols onch ()l_: Lhe Lwo Audimax
IIIs with a signal proportional to the sum of left-plus-right. In this _
way, gain changes in bolh channels are identical, thus preserving the
stereophonic perspective, as well as making Lhe system responsive to the

true volume level.

NOTE

The Monaural Audimax IIT units can not be modified for

stereophonic operation in the field. If you anticipate

going to stereo operation in the future, CBS Laboratories

recommends the use of the Audimax IIIS which can be operated

in a monaural mode until the changeover.
In the event that the incoming left and right channels are improperly
phased with respect to each other, the coupling circuitry in the
stereophonic adapter would provide a difference signal instead of a sum
signal for control purposes. Since- this difference signal is generally
lower in level than the sum signal, Audimax gain would be unnecessarily

high. To correct for this out-of-phase condition, a STEREQ REVERSE

switch is provided. The upper chassis in the stereophonic pair contains
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a MODE switch Lo seleclt either MONAURAL, STEREO or S'UEREQ REVERSE
operation. DITREO REVERSTE oporation corrccls For an inadvertent phase
reversal. in Lhe dinpul Line., MONAURAL operation permits independent
usage of Lhe Lwo MAudimax unites. The FUNCTION switeh works as previously
drscribed ecxcept thab bolh TeffL and vighl, channel units are controlled by

a single swibeh (592) mounted on the lower chassis,

The INDPTTI" LEVEL controls of the stereophonic Audimax unils may be most

4

convenirnlly adjnnted by working with the MODE switch in Lhe MONAURAL

posilion.  An previonsly Tradiealody so common b lee sine—wayve  bnpuals sho b
be npplicd Lo bolbh chamels no oo Lo resull in oo level b AR higher bhan
Lhe normal vn level of Lae lines in which the Andimesx is insgerbted. VWhen
sltereo opersbion o intended, adivat Lo THPUT LEVEDL conbrols Lo produce
front vanel meter readings of approximately 4 dB.  When the MODE switeh

ig returned to Lhe SPEREO position, Lthe gain in each unii should change

Lo approximntely O JdR for normal oprra‘.ion.

In addilion, tecanase normal inpul Jevels are 6 dB lower in Otereo
mode Lhan i Fononra i, PHOAL Lhe fabed Oain Stabilizalion Lhreshoid
control has been removed thereoby providing the additional £ aB of
GGY sensitiviiy vequired, For thal veason, when swilched Lo

Monaural mode, the GG5 thresihold will be =20 dB rather than -1h dB

relative Lo normal inpul lovel,
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SECTION 1V
THIRORY  OF OPERATTON

-1 GENERAT,

Obrerve Audinax TTL block and schematic Jdiapgramsn (F'i pures L1 through
’I.f!). Transistors 0 Lhrough 99, Logethoer wilh inpul and oubtpul
atbenuntors, RO and 23, and inpul and onlpub LransCormers 72 and T3,
conntibube o high-quality andio amplifier. All stages are operabed in
prche-pil b, A variolosser nebwork, including CR7 and CRE, oblains
control vollage Urom Lhe Andimax T Momory Unib.  The signal allenualtilon
ol Lhe variolosser 1o a function of Lhe vollage applied Lo 1f..  Thus,

Lhe overall system gain becomos a fvnetion of the oubtpul level, as
determinaed by rectiflier 1 and ¢, and the inpul level determined by rectifier
4. kach rectiffier ds appropriately weipghted with respecl Lo charge and
discharge speed Lo handle speech and music most effectively. Tor

example, reocbifier 2 is weighted to permit a more rapid discharge following

Ao chorl dnpnlaive signal, exceasive with reapect bo khe averase, than

vou b e Lyane P00 Lhere were merely a change in average level.

The albock Lime of Andimax TTT, i.e., fne time reqmired Lo effect a gain

redinction wvhen Lhe signal level rises suddenly, is approximately 12 milli-
se;onds and is dicbated by the charge-up time of the rectifier L capacitor.
The recovery fime, 1.0., the (Lime required Lo effeclt a paln increase when
the nignal level drops, is a Function of several variables. Audimax

ubilives Lhe "Platform™ concept, Thus, instead of having a recovery

action oucli Lhal the control voltage Lends 1o Follow Lhe ampliLude contonr
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of o nudio cipnal, andible poaks in Lhe oipnal casne Lhe poin Loy he oo
al a propery levely and oovedoebion ol signnd Uron theae poaks over
anibable vamre will be accommndoted wilhont paln chanpenr amlens UL becomes
apparent Hhal Lhe avernee valiue hoas shifbed.  Wien an inerense of gain s

retmired Lo maintain conntanl onbpol Tevel o bhis change s clMfeebod within

ane or Lea coconds, Phe Gnbed Gadn Shabn il inabion Pealare o Andbinax T

allows discharvee of the shborzee capacilor Lhrough RYG, fLhas providing g
slow upward deift Lowards "Piatfomn™ of higher gain, only during Lhat,

Lime when program Lo preserl.,
f :

The Tnput, Relorence, dejuven by rocbiCior 3, Feeds o third dinpul. Lo bhe
Becovory CAMDT circuii.  As toryr as Uhis o inpulois positive, the additional
slow recoyery mode dn in e fecl, Howeve s, during o lapse ol auwdio, fh e
input dooab =2 volle,  lnder Lheoe condibions, Lhe Recovery "ANDT cireult
Poodinbibiled mnd 20 o electrically discomected Lrom Lhe slorage
capacitor.  Thun, the oyabem gain 1o held conatant during pauses unbil
the Inpub Relerence peturne Lo oo posibive vollage condition. The gentie
acbion provided by R7C Ta copecially anefnl for improving averase modniation
levels, "his action Is completely separabe Prom the normal galn vicing
acebiviiies ot Avdimayx TLI ool wili nol e objretionable under normal
cirevmatances, I for specia’ applicabions, it d1s deemed degirable to

sperl up this phase of Lhe recovery characleristic, R76 may he decreasnd

in value,  (fen Limited Dyvomic Range Applicalions, Page 3-1).

The Tnpul feference aloo feeds o 10 aecond Lime delay which is conpled

Lo the confrol vollage tme via an "ORY clireult. I audio should lapne

Por o period lonpger Lian 10 ceconds, ard 1 Lhe syshem gain is greator
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than O dB, the gain will automatically return to O dB. This places the

system in a proper standby condition to await the resumption of andio.

-2 CIRCUIT OPERATION

The input signal is applied through the input attenuators RS and R9,

and input transformer T2, The signal at the secondary winding of T2 is
amplified by the push-pull class A amplifier stages Q2 - Q3 and Q4 - Q5.
The coupling circuit between these stages contains the variolosser
elements CR7 and CR8., These matched diodes present an attenuating

path whooe impedaneo i delermined by Lhe conbrol volboge applicd Lhrough
R2l. Control voltage, taken from potentiometer R68, controls the vario-

losser and therefore the amplifier gain.

To minimize distortion, the output transformer T3 is fed by a Class A
push-pull amplifier @8-Q9, driven by push-pull emitter-followers QH-Q7.

Output is then fed through the 600-ohm T-pad, RU3, to the output terminals.

Step up winding 1 - 5 of T3 is capacity coupled o diodes CRIYiand 18
whose cathodes are biased at +16 V. Program signal is‘rectified by them
and the storage capacitor located within the Memory Unit is negatively
charged through R79. The control line is connected to the grid of the
cathode follower V1, which presents negligible loading of the storage

capacitor and provides a low impedance voltage source to the variolosser.

Figure 4.2 is a composite Tunctional diagram illustrating the steady-
state inlerrelalionships among the several elements of the Audimax III
System. The upper left quadrant indicates the relative gain of the vario-

losser (in decibels) as a function of control voltage. The lower left

L h
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quadrant indicates the outputs of rectifiers 1 and 2 (see Figure 4,2) as
a function of Audimax IITI output level. 'The voltage across the storage
capacitor developed by biased rectifier 1 (CR17, CR18) is shown by curve
OJGl. The voltage developed by rectifier 2 (CRL5, CR1L6) and fed to the

comparator is shown by curve 0JKQ. Rectifier 2 is biased with +7.5 volts.

Control voltage to V10 is obtained either from rectifier 1 or rectifier

2 depending upon which is less negative. This is determined by the

comparator,

Referring now to the lower right quadrant of Figure M.E, below an input
of -24 dBm (with R& fully clockwise) Audimax III has a constant gain of
30 dB. This is represented by section OA of the inpuﬁwoutput‘gurve. As
the input is increased from -24 dBm to -16 dBm, the gain is maintained
constant because, although rectifier 2 has developed about -8 volts,
rectifier 1 output is zero, and being less negative than rectifier 2,
therefore controls the gain. Thus, examining the upper right quadrant of
Figure L.2, Audimax ITI gaiﬁ vs. input, the gain remains constant along
FLM. As the input 1s further increased, rectifier 1 begins to develop
negative dc along line CGH, and since rectifier 2 output JKQ is more
negative, conlrol remains with rectifier 1. Audimax IIT gain follows

line MN, and the output is determined by line BC,

When the input has reached ) dBm, the output is +16.5 dBm and the
normalized gain reduction is 17.5 dB. If the input is now reduced,
rectifier 1 output will not become less negative because charge is retained

by the Recovery "AND" circuit. BRectifier 2 output, however, will be

L6
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reduced quickly. ‘Thus, as the input drops from +h dBm to -1 dBm, the
gain remains constant (1ine NP), output follows line CD, control voltage

)

Lo VI remaing constant along K while rectifier 2 ontput drops along QK.

As the inpul is reduced below -1 dBm, however, rectifier 2 output becomes
) s P ¥

less negalive than rectifiecr 1 outpul, and gain control reverts Lo

rectifirr 7. Thus, Lhe galn increascs following line PL and the output
follows line DA because both rectifiecrs 1 and 2 move along KJ. When the

input is reduced below -2 dBm, Audimax becomes a constant gain amplifier.

Figurs N2 may be used Lo delermine Audimax T1L behavior for bobh
asconding or degscending inpul. signals hy Lhe method of projéction along
the four sets of curves utilizing the rule of precedehce indicated above,
i.e., control is vested in either rectifier 1 or rectifier 2 depending

upon which has a less negative output.

Bear in mind that, the description given above pertains only to the
steady-state performance of Audimax IIT. The transient behavior of the
system modifies this performance to produce artistically acceptable

automatic control.

-3 GATED GAIN STABILIZATION

To prevent Audimax III from seeking its maximum gain due to a lapse of
audio greater than two seconds, such as occurg in TV and ﬁotiOn pictures,
rated Gain Stabhilizalion is‘cmployed; In the discussion to Fdllow, the
term "lapse of audio" refers to a condition where Lhe inpul signal is be low

that determined by the GGS threshold control, RLUSA.
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Reforrving Lo Wipure N h, the signnl Crom bthe collecltors ol 47,

Q3 is fed Lo emitter-followers, Qil, 415 and Lhen to an amplificr
conasisting of Q1O - Q173. RU‘), in Lhe bane civeuwil of Q10, QlIl, fTorms o
voltage divider with Rl and RUY6 thereby serving as the Gated Gain

Stablilizer threshold control.

The push-puall output of Q12 and QL3 drives rectilier 3 thSF? de voltage
(at fterminal T of the (68 printed cireuit board) is applied to the

Tupul Relerence,  Figure .2 indicates the oubpul of rectifier 3 (with
RITGA - GPO-ohms) as curve ROT covering both lower (uadranta.,  Valves of
recLbilieor 2 onbpul shown in Lhe lower right quadrand, are posibive and
Lhose in the lower lelL quadrant are nepative.  For example, i1 veclilier
L entpul were -1 voll and rectifier 2 outpul were -10 volts, rectifier 3
oubpul. would be about, +1.5 volts. Rectifier 3 determines Lhe .'vo,Li.‘ag{G al

¥
14

the output of rectifier 2 whenever rectilier is less negalive than

rectifler 3, L0 Lhe inpul signal were swldenly removed wilhool rectificr 3
in the circuil, the control voltage would scon return to zero. However,
with rectificr 3 ontput at -2 volts, rectifier @2 will rise from -9 volts

Lo -7 volls and then relinquish control “o rectifier 3, Sinee rectifier 3
remzing al -2 volta, rcetifier 1 outpul must remain at -2 volls, and Lhe
amplifier gain is held constant until a signal returns to cause rectifier 3
output Lo bhecome positive with respect to rectifier 1. Since the speed with
winich rectifier 3 output is‘changed is very rapid in comparison with the
operaling npecds of the obher recbiliers, it assimes vrapid conlrol when
nignal changes ocony regniring such action.  Tha behavior may be likensd

Lo an electronic "gate" which either inhibits or permits gain increases,

depending upon the input signal level.

‘ );_{-’,
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L-L  FUNCTION SWITCII AND METER

In the NORMAL position of the FUNCTION switch, Audimax IIT is in opera-
tion and tLhe GAIN meter monitors the cathode voltage of Vi. Bince
negative control voltage to V1 reduces the cathode volbtage and increases
the attenuation of the variolosser, the meter is calibrated to indicate

the relative gain of the amplifier.

In 1TFST position, the FUNCTION switch connects the control line to a
potential providing a constant grid-cathode voltage at V1 and therefore
conslanl, gain Lo the ampiifier.  This volbape has been seleclbed Lo

duplicale the normal gain ol Audimax I[TL.

o STERFEOPHONTIC ADAPTER

Figure 4.3 is a schematic diagram of the Audimax III Stereophonic Adapter
circuitry. This board is mounted, togelher with the MODE switch,in Lhe
left (upper) channel unit of two essentially identical Audimax IIIs for

use in stereophonic operation.

In STEREO position, oulput signals from the fwo unils are coupled via
capacitor pairs CLO and CLL Lo the Stereo Adapter printed circuit board
where resistive mixing is employed to produce a push-pull Léft—plus—
Right signal. This sum signal is then fed to T91L by the Class A push-
pull omplifier QY1, QY2. Step-up winding 1-95 provides a paraile] feed to
the control circuitry of each Audimax. via capacitors C91-C9l!.  Since the
control for the Teft and Right Channel Audimax IIIs is being oblained
from a sum signal, it must be realized that, when both channels are fed

identical signnls, gain control will occur at an input 6 dB below that

-9
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RIGHT (LOWER) AUDINAX '

OPTPUT BD. § fUTPUT B0, H roee MA?:HT Jer ' ] I
] ll [Nt RB4
P 1 e L1+ i '
= LEFT{UPP LA AUOWARX ] | TV Y “‘ [ (L) ) ) :

LEFT(IFTER) AT paay [Wﬁ

G4,

l = IR R RN
_L 5’"‘{// B Q3 B0,
'

I 3

UNE wad
ua R&Y

<

iv LOG” ROARD
i
I

|

|

i ‘ |
| : a :
l e o —L | ‘o |
L | ‘
1

Jct. ke,

SHITEH SoMTIONS
1 sTeRE0 RUN

/ 2 STeRLC r— .——
/ B MoNo

/ T

1 \
N i, G 0| ¥
q ,J
Baa L sne § I
9 ? hP = . ,‘LZ/G-' oager,
f};f %ﬁ ¥ [MoDE] =T
- h A
8

STEREQ ADAPTER
BOARD

NOTES:
1 SuoWM 1w FTERRED REJEETE PO3Tiow
- . —— () ) i 2. L06S OM 3HIL, LM Akl UKD A TR PoOiaT
[ L) 2 o \ A POBMTION AD VIBWED FEDM MO8, Eu0 OF ga|
| 1 Chnl WIERED FEV.
z CANTR R RIEEEO
‘ 3 CCyW RO
| - 4 TUTERCOMNECTING CAWLE ASEY CBDA Tt BETwWELN
1ok UPPER AND LOWRE AUBIMNWIAY,
rReZ Ro3

| 120k oK

FIGURE 4.3 STﬁREOPHONIC ADAPTER SCHEMATIC DIAGRAM

L-10




S%ﬁ#ﬂ LABORATORIES

irdicabed in Migmure h.?,thnrnhy producing an ontyml 6 A% below e

normal oubtvut of a monaunral Audimax ITT.

GITRRO RV poniiion reverses the phase of Lhe signal from Lhe Tel't
(uppor) Anlimax Lo correct for improper phasing of the incoming left and

right chammel sipnal s,

In MONO position of the MODE switch, both wnits are restored, except for

the TEST function,which is controlled by the FUNCTION switch in the lower

Andimax, Lo normal independent operaliomn.
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5. GENERAL

Troubleshooting for any apparent malfunction of the Audimax Iil sho@ld
begin with a check of the pow.e‘_r supply*. DC voltages, as }neésuré_ﬂ""}{ith

a multimeter rated at 20,000 ohms per volt or greater, shoulq{fail Be-
bween the upper and lower limits as shown on the Schematié éiéﬁfmnr 
Accidental shorting of the +20 V supply could cause QL to d;vélqg al
colleclLor-cmiller ashort thereby impressing an unregulated 28V al poinh .
If this transistor is replaced, do not neglect to install the heatsink on
the new transistor. Check for open decoupling capacitors in the event of
excessive 120-Hz hum. If Lhe power supply functions properly, proceed

with the following recommended checks for possible troubles.

Bt

In the extreme case - no output at all - check your input_énd}bﬁfﬁuﬁi.
connections thoroughly. Inspect the harness connection tqvghéip;iﬁfed
cirenit boards for a possible open lead. If this visual1ingpecgiéﬁ dées

not uncover any defects, slage by stage checking of lhe uﬁiﬁ‘is,néceésary.
The collector de voltages of each stage should be checked ﬁéfére-any signall

tracing is attempted.

h-2 SERVICING THE MAIN AMPLIFIER

An input signal of -18 aPm (0.1v) at 1 kc¢ may be used for signal:traEing

the main amplifier channel. Since Lhis level is below the threshold of

¥ The Audimax ITI is designed for cperation with a 600—ohﬁ'load.

A standard £20-olm resisbor may be used during bench check.
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vord -

gain reduciion, the amplilier should provide 30 A5 of gain from input bo
i

ovboul, Lerminalo, will bhe GALN moboy vosdinge 1o, Mo dnoare g b

gain, shorl the "covlrol Tine Tug" Lo gronmnd,

O
Care shonbd be btaken Lto have fLhe FURCTION switoiv o NORMAL
posit.ion whenever the conbrol Tine in grounded Lo prevents
poasible dumage o Lbe GAIN motor,
This Tuz 1s located ab fhe Lon of the logle board adjacent to Uhe

Memory Unil.,  Jrequency responne is also mosl conveniently measinred al

fhoin bowe b D ot bhongeh responne T Plab ab ol b Tovelns,

The signal at points D oand B oon the inpuf board should be about: 0. 1y
voltas rme measaured wilh a VIVM to ground. I thils voltage a;>]._)oér-:: to
e nearproct s loealize Lhe Lronble by removing Lhe horneass Toadn From
points P and R, The voltage al these points should now measure 0'.)&'"5

volts, Obtaining the correcl reading in this unloaded condition wonld

indicate proper funcbioning of the Input board and, therefore, s mal-
funclion of the Output board., lowever, 1f this measurement does nof
f

choclk s bhen Popibier coccekin of Lhe Dnpub boord i reanired,

N

With the inpnl maintained ot 100 milliveltn, the ol lowing ApPIoOX imad.e
signal veltages Lo gronnd should be present:  OF and Q3 col f,‘(,“(,‘*.;(f)r'.‘?,'

39 millivolis; Lhe bases of Qh and 69, 7 millivolts. With ('_o:r‘f'é-?n:f,
volbages al QF and Q3, bnt :ir;'(,'or‘:r'ec':l; al, @ and G5, remove Lhe )umi‘r‘u\,;’%s:
Tead from point T ol obzerve that Lhe level at (0 and o8 hases does nob
incroage by more bLhan 1 4B, Excessive level bncrease would indicatbe ln,

malfinction or improper calibration of the lLogic bonrd. T Lronsisbors

ol ool Q> arc defective, replace them with units with beba mabehed within.

-

g v ST Ty W A AT ST . SO e b, At
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i ?

209 of encn other, I it ia nobt practical to mateh betas, select o

roplacenenl Lranaisbor anch Lhal Lhe col foctar vollagea of G and )

e by lean Lhan 1V o de,

Dicvies CRY and CRE e malebed, o mabel o poploeement diode, oo
mitiiampere Crom oo roplalod pouer sipply Lhreongh o brieh o reainfanes in
aerden wilh Lhe diode.  Porward volbage drop acrosa the diode nnder Lot

meal be o wilbhin 10 nillivolls ol the obher diode mnler Lhe pame cond Lhion,

I any of Lhe semicondnclor devicos o bhe Tnpuls bonrd nre ropineod, it
il bhe neceenary Lo roadjusl RO and BOE as Poliows:  farn Lhes THPUT and
QU VL conbrola and RO Cully oitockuise,  Feed o 5 ke sipmal al,

—to P and adjusth PO Lo produce 00 al rescdivg on Lhe GATIN wetor. The
otpul ehenbd be L9 dBm. Conneatoon Jistortion mmalyzer across Lhe oubput

apd adjust Red Coy minimem distortion.

Replacing 66, o7, 6 or 00 will necesaifnle the readjustment, of B30,

Feed o L0 U7z signal Lo deflect Lhe GALN meter to the green :r@giof} ang

adovat R for minbnus onbput distartion,

- ARRVICING THE GATED GATN STARLLIARR
Troublesnoct, ing of Lhe finbed Gain Slhabilizner ((? %S) and the Logic bhoard
can be (acilitaled by Lhe noe of [Migure Lo L e very dmporlbanl, howvever,

e rs

Lhal al!l de measurcements be perlovmed with a VIVE of 10 megohms or groalar

input impedance,

With no inonl sipnod anplicd Lo Andimax TIT, -2 volls de ghounld be present
ol point I of the GO3 printed civenit bonrd. Monitor this point and Ceed

a1 ke aipnnl oat -20 ABn with Lhe TNPUT TEVED control RE, fully clockwisn.,

[nerense Lhe loapub slowly and observe bLhab polnl # becomes positive al

D-
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approximately -20 dBm, With this input, 0.02% volts rms'ﬁo“gfédnd‘should

be present at the emitters of Qlh, Q15 preducing apprbxiMately,O;OGO'vol@s

al. Q1LO, Q1T collectors.

5-h SERVICING THE LOGIC BOARD AND MEMORY UNIT
CAUTION

Be careful when making these tests. The

Memory Unit can be permanently damaged 1f |

the voltmeter probe shorts these points to .7 -

other voltages.
The solid state Memory Unit has been encapsulated in epoxy for maximum
atabilily and prolection. No attempl should be made to open il; all test
measurements can be made at appropriate connection points. Before under-

Laking any lcnts of the Memory Unit, Tirst be surc that the main amplifier

and Gated Gain Stabilizer are functioning properly.

To test the steady-state performance of the Logic board and Mémorlenit,‘
turn the INPUT TEVEL control fully clockwise. An input of-hG,dRm‘ét
1 ke should produce -1 voll at the control line (BLUR connection to the

Memory Unit) and -9 volts al the CREEN connection.

With R68 correctly calibrated there should be -1 volt at point E which
will produce approximately 10 dB of gain reduction in thé-farioloséer“
To observe the relinquishing of control by rectifier 2 to;reétéfié£"3,
slowly decrease the input to -30 d@Bm while monitoring theA§é1tggévét'£he
Memory Unit GREEN connectiod. This voltage will rise from 159'- volts
towards O but should then bhegin Lo increasc negatively, af:dﬁé}gximatély

-20 AdBm, when rectifier 3 becomes more negalive than rectifierkg; ﬁfﬁ is

5-1
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important Lhal, Lhe above measurements be mle wiliv oo vacuum Lube voll-

meter with an dnpuf impedance of al least 10 megohms.

The asteady-state volbage rolationships arve graphically ﬁ‘}?own in Figure
loeL I, for some veason, it is necessary Lo replace V1, then R72 and
RO w1l require reenlibrabion. Mo sel 72 shorl Lo grronmid Lhe Meantrol
e lug", localed all the top of the Logic board adjiacent Lo i}m

Memory Hnit, and adjast Tor a 010 AR reading of the CATN mrhr P‘.{'}“
can Lhen be gel by feedingg =4 dBm bt ke Lo Audimnx TII, w;i.'t,h"jh("

PP Glvict, conbreol fully clockwice, and s ot b for A0 AR ,:L'(-‘:!,(_i.i_tjﬂ'V

on bhe GATH mebler,

5.0 TRANSTENT PERFORMANCT,
"o check transient performance, tirn RS fully clockwise and feed a
1 ke gsignal so as to prodoen o GATN meter reading belween -5 and,-10 dB.

Thin should result in an oubpul level of 15 dTm,

Rapidly reduce the input signal exactly 20 AR,  Recovery to maximum

galn should ccour in two sleps:  after an inilial delay, (';u,i_(%!'\"l,y L‘ola‘
readinge ol approximobely 05 dB, Lhen srowty Lo 1RO dR, This Fast mode
of vecovery 1o Lypleal off Lhe aoeed ol which gain J'F“-J',]rt‘l"“a.“j(?'f when
progran Loevels exceed the lower bovndnries of Lhe ”p)at:t’orm”‘. The
slower recovery mode in equivalen! Lo Lhat speed al which ’1 ﬁ'r.jf‘i, Lo-

wardas M

platforms™ of higher gain occura.  Thie labier time-consbant ig
conlrolled by Rib, and Lhe above desceriphbion only applies when RY7G

ig unchanged Trom ils original value of 1O megohms.
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After the gain has stabilized al maximum, short out the dinput signal and

watch the GAIN meter., Gain should remain constant for at leaslt 10 .seconds

atnd Lhen slowly return to the normal region,

Next, restoro the previous full inpul signal level, resulting in a gain
reading between -5 and -10 dB. Short oul the input signal -and obgerve

that the gain will recover to -% dB wilh no furbther change.

To verify correct operation of Gated Gain Stabilizer, feed a L 'ke signal
to produee n reading of O AR on Lhe CGATN meter, Qui0k1y'roduvo'thb inbut

20 AB. The meter should not move out of Lhe green region;"lngiease the

i

input, H 4B and obgserve that the meber moves out of the grcen'fcgion towards

max imun gain,

This check in only valid for RMGA = 680 olms as Cnctory supplied.  TIf

this value has been changed Lo alter the tGated Gain threshold, the

performance check must be changed accordingly.

5-( BULB REPLACEMENT

Meter lamps PLL and PLZ are rated ab & volts, but are operated at only
Wovolts to provide extremely long 1ife, T, however, replacement becomes
necessary, removal of the lamp holders is facilitated by the.écccss holes

toraled directly behind the sockets in the card holder.
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Ref. (Symbol) Description B g Manufacturer &'Part No.
Resistors | l ) |
Note: All resistors carbon composition l/? W
+5% Allen-Bradley or equivalent, unless.
otherwise specified.
RI 5.6 ohm W wircwound TRC-~BWiL
R2 68 ohm
R3*, Re1, R23, RUSA 680 ohm
Rl W7 ohm
RS, R73%¥ 560 ohm
R6 68 onm
R7 100 ohm \ 1
RS, RI3 600 ohm T-pad (WW) o ;'.éléé-':,:ﬁ23§82
150 ohm T-pad (optional) = CBS B26525
R9A, RUB 470 ohm
R10, R11 300 ohm
R9C, R56, RS7 120 ohm
R1? 3K
R13, R1h, R2S 10 K
'R15, R18, R55, R58 15 K
R16, R17 430 ohm
R19, R20, R53, ROl, R1O2¥X N7 K
R22, R68 Pot 1 K +20% 1/6W o Mgilofy Mrc-1
Rol, RW7, RUB, RGN 2.2 K el
R26 5.6
R27 oh K
Ro8#*, Rl RUG 1.8 K
RP9, R32, R80, RAL 18 X
R30, R31 180 ohm
R34, R38 150 K
R35, R37 39K T
R36 Pot 10 K +20% 1/6 W  Mallery MIC-1
RhoO 2l ohm R '

* models 101 through 200, R3 = 680 ohm
models 201 and sbove, R3 - 510 ohm




S&%#V;LABORATO'RIES
VT

) 1&(___('_;%1 BLM'EL_J__ELL_/_L_({II ‘ I\1va.11u.‘['acbu‘tfor & Part No.
‘\ ph, phy 20 oha
rh box
i, R K
M0, RY 39 ohm
RSO, RO, ROY, BOG, RYO, RSY7, RO 100 ¥
B0, RO 0O K
PO, RAG 0.0 K
RIVT 300 K
RO 3.9 K
R7)* 1.7 K
71, ReBEe L5 K
e Pot, 250 olm /6 W POk . Ma ory MIC- 1
ik 15 Mo
e 20 Mop
A 3 10 Mo
W7, R76 180 K
Rip, RH3 70 ¥
REh 3.0 K
R B2 K
EES SR EEAS) G.OK
R10] 560 ohm 1/ W 5%
R10O7 T50 ohm
Mise. and Electrical
Fl Fuse 3 Ag 3/10 A (115 V) o 'L:i_'im,erﬁse or equiv.
.15 A (230 V) : o
a1, 8  Switeh SpET C-1 381 K7
Tl Power Tranzlormer CRE% ;>l’§<?°,('»ﬁ‘
= Input Transformer © GRS :’3;}3ri'
3 OQubput Transiormer i (‘BH ’,‘_i;gﬁ,h;p




o~

Ref. (Symbol?

P11, FPL2
TB- 1

M-

Description

Misc¢. and Electrical

Tamp #1768

Barrier Strip {5 Term)
Meter "GAIN"

Lamp Holders (2)

Heat Sinks

Fuse Post

Complete Assemblies

Power Supply Board
Input Board

Cutput Board

GGS Board

Logic Board

Memory Unit

*¥¥Valucs shown for units with serial nos. above 201.
For serial nos. below 201 values differ as follows:

R28 = Ommited
R70 = 2.4 K
R73 = 51 ohm

R102 omitted
C18 = 2.0 MFD
CR19 omitted
c23 omitted

% LABORATORIES '

GF or Tungsol

Jones 5-1h0-Y
LCBG A-POOENC
i‘LééFCiéft 16226

WakeTield Eng. NF-207

 Littlefuse 342012

1
.

OB EPROSHoARY

iCﬂS CH 397~ 2~ ASY

" cBS Cé3959aASY (A3)
CBS'cé3953-ASY
CBS CR3950-ASY

CBS A23952-ASY

*  Manufacturer & Part No.

6=l



Ref. (Symbol)
CoL, €92, €93, CI9h
Q9l, Q92

TYL

ROL, R92, R93, Rk
RY5, R96

R97, R9B

R

R100

891

S92

PARTS LIST

STEREQPHONIC ADAPTER

Description

Cap, Mylar .1.MF 100 V +10%
Transistor 2696
Transformer (output driver)
Resistor 120 K 1/2 W +5%
Resistor 4.7 K 1/2 W +5%
Resistor 68 K 1/2 W‘iS%

Pot 100 ohm L/6 W +20%
Resistor 3.3 K 1/2 W %5%
Switch Rotary "MODE"
Connectors (chassis) (2)
Comnector (Cable) (2)

Hood (2)

Bracket (Front Mounting) (2)
Strap Rear Supporting (2)
Switch, "FUNCTION"

(Installed in lower Audimax)

Board Assembly

Ménufééburgf{&\?ﬁrb{ﬁé.,
Elmenco-; lﬁP—é-lON-
Texas Insf. or eqn{v.
CBS--A2393h-2
P
AB S

A-B

Ma) Lory MG b
. s
Mailor§QGrigsbyfiizﬁlgggg
Cannon oﬁ CiﬁthQ—“QEgP,:
Cannon or Ciﬁbh:ii'DE9S
Cannon or Cincﬁ'fr DELYYT-5
CBS--B26572

CBS--B26573

| C-H--8360-K8

CBS--266ﬁ25(aS§)v




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

