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SECTION I

INTRODUCTION

1-1  GENERAL

The new solid-state AudimaxITT, Model lhl, 1ike its companion piece,
VolumaxTM, is a tool Lo help the broadcaster achieve maximum program
power within appropriate modulatlion limits. TIncorporating all of the
features of its famous predecessor, the Audimax IIT also provides
additional gain and versatility. Designed for use wherever high quality
antomatic pain riding ia vequired, Audimax TTT offers a unique method of
audio control for AM, I'M, and 'V broadcasting, recording, motion pictures

and public address use.

Audimax ITIT is the latest development in the unique Audimax system of
audio control developed by CBS TLaboratories. 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 without 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 intelligently frees engineers to cope with the many

other problems of remote pick-ups.

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

plateau over a wide range of input levels rather than continuously

1-1
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allowing it to rise and fall with consequent distortion, thumping and
pumping, and andio "holes'". Its'uniquo GATTD GAIN STABILIZER acts to
bridge through program lapses and thus eliminate "swish-up" of background
noise. A special RETURN-TO-7ERO function returns gain to normal during

standby conditions.

These Audimax principles apply not only to radio and television stations,
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 REPAIR
If you should experience difficulty in installing, operating, or repair-
ing Audimax III, please contact CBS Laboratories, Professional Products,

Stamford, Connecticut (Area Code 203) 327-2000.

1-2
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AUDTMAX 11T, Model hhih
Frequency Response

Harmonic Distortion

Noilse lLovel
Control Characlteristic

Gated Gain Stabilization

Maximim (inin

fopul and Oulbpual Tmpedaneoe:s

Minimun Inpul Level

Normal Ontpul Tevel

Maximm Oulput,

Maximum Operaling Temperature

Physical Dimensions

Power Requirements

AUDTMAX TTIS, Hodel hho, (Stereo)

Physical Dimensions

Power Regquirements
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Flat within 1L dB from 50 to 15,000 HzX

Relow 1% from 50 Hz to 15,000 Hz at
16 dPm output

Below =00 dPm output, with NORMAL gain
210 dap of gain control

Threshold adjustable from -20 dB to
normal input

50 dpRX*

GO0 ohms, balanced or unbalanced (150
ohms on speeial order)

=30 vuxX
tLL va
125 dBm
H50¢

Standard 10" rack mounting, 3-1/2" high,
9-5/8" deep

30 watts at 115/230 volts ac, 50-60 Hz

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

15 watts al. 115/230 volts ac, 50-00 Hz

x Iz, abbreviatlion for lertz, has been adopted as the new engineering
term for cycles per second., Kiz is 100 eps.

XX As delivered, Andimax ITI contains a 20 (B fixed attenuabtor in the
input circuit. Removal of this pad will permit user to realize specified
maximum gain and minimum input level.

2
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SECTTON IT
TNSTALLATTON  PROCEDURINS

2-1 UNPACKING

Carefully unpack your Andimax ITT and cxamine Lhe unil for any evidence
of physical damage Lhal may have occurred during shipment. In the event
of damage [ile o claim fmmediately with the carricr. If future Lrans-

portation of tLhe it Is anticipated, save the shipping carton for reuse.

-7 PHYOTOAT THNOTALLATTON

Andimax [LL is designed to be mounted in a standard L9-inch-wide rack.
The unit, regquires %—W/Q—inch-hiah front, panel space and is slightly less
Lhan 10 inches deep. Install the wnit in a reasonably well ventilated
position, making certain that there is no high heat producing equipment

beneantbll i, The ambient Lemperatbure should nol exceed 1L30°F.

2= PLECTRLCAL THSTALLATLON

The Audimax [II power supply is equipped with a power transformer
permitting the selection of either 115-volt or 230-volt operation. If
230-volt operation is required, remove the jumpers on the power supply
board from lugms 1 Lo ¢ and 3 to I, Reconnect a single jumper bebween

lugs 2 and 3. Replace the fuse with a type 3AG-0.15 amp. fuse.

For broadeant applications, it is recommended that the Audimax IIT be
installed atf a studio or console,and its output fed directly into the
main andio line, Oalisfaciory operation requires that the nnit be

presented with a constant +00/150 ohm impedance throughout the audio

band.

oo
[
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A fast acting peak limiter is recommended for use at the transmitter
(following Audimax III). Illowever, this peak limiter should be set to
show only occasional limiting of 2 or 3 dB. Tor best results, a

CBS Labofatories' Volumax should be used instead of a conventional

peak limiter

NOTE

The master volume indicator should follow Audimax ITI.

This will discourage unnecessary gain riding which might

tend to defeat the automatic fegtures of Audimax.
2-h ETRCTRICAT, CONNECTIONS
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 L.} and h.5). The fixed attenuator af the input terminals must

also be removed or converted for 150-ohm operation.

2-2
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SECTTON III
SET-UP PROCEDURT

3-1 LEVEL ADJUSEMENT

Audimax TIT is supplied wilh o 20 dB fixed pad al ils inpul. Lo accomnodate
Lhe levels aoually present ol Lhe onbpulb of consoles, The minimum input
for full avbomalic conbrol is -10 vu under these conditions. lHowever,

removal of this pad permits normal operation with inputl levels as low as

-30 wvu.

With proper inpul levels, average program material should canse the
front panel meter Lo indicale approximately O dB gain, (this Tigure is
relabive and does not refer Lo aclual gain of the amplifier). In this

way, the advantages of 510 4B of level correction can be realized.

The THPUT LEVEL setbing may be established by cither ol two melthods:

a. Use a recording or other program source and adjust the INPUT
ILEVEL control, as indicated above, intil the average "0 dAB"
reading 1o achieved,

b. An oscillator may be used in place of the nsual program sources
or connected directly to the Andimax TIT input. The oscillator
output (at 1 ke) should be adjnsted so as to resnlt in a level
4 dB higher than the normal vu level of the line in which Audimax
IIT is connected. The INPUT LEVEL control is then adjusted for
the "0 dR" reading. When an oscillator is conncected 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 IFVEL 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 OPERATING PROCEDURES

Three variations from standard operating procedures éhould be observed

when Audimax IIT is used:

a. If the master volume indicator is properly installed at the
Audimax III output, there will be little tendency for manual
gain control at this point. In fact, the rule here should be
"honT rone

b. AL individunl studios, however, where no Andimax LIT is in control
it may be desirable at tLimes 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 III
will defeat any slow deliberate reduction of level, all fades
must be made more quickly than by usual methods. A little practice
will easily result in the required skill. The most convenient way
to insure proper procedures at all locations is to connect all cue

lines bo some point beyond the Andimax TTT output.

3-3 GATED GAIN STABILIZER

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

noise or audio signals which are clearly background effects, the GGS
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inhibits gain "recovery" during those intervals when the input level

drops below a preset threshold.

The GGOS Lhreshold has been actory sel Lo inhibit gain increase when the
incoming signal has dropped approximately 1h dB below the normal Line
level. This figure has been established aflter extensive field expericnce,
and represents a satisfactory value for typical broadcast use. For
special applications the GGS threshold may be moved upwards towards
normal program level by decreasing the value of RUSA or lowered by
increasing bthe value of this resistor. The following table gives

suggeshbed values:

GGH Threshold Rh5A
-l aB 120 ohms
-8 aB 220 ohms
-11 aB 130 ohms
-1h anp 680 ohms
=17 aB 2.0k
-20 dB open

Sine wave verification of the GGS threshold level may be accomplished

by the following procedure:

a. Feed a sine wave input to 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 ocenr,

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

and slowly increase the signal until the front panel meter just

3-3
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begins to dellect Lowards the right. 'The input level at this time should
be approximalely 5 dB less bhan thal indicaled by the above table. (This

5 dB difference is a special factor thal must be considered when sine-

wave calibrabion of the (05 threshold is performed).

3= FUNCTTON SWTTCH

Audimax ITT is in operation perflorming antomatic level control when the
FUNCTION switeh is at NORMAL position. Turning the switch Lo the TEST
position canses the gain to hold constant at the same level as for normal
operation. The fimcetion of bhe TEST position is Lo provide for overall

system perflormance measurement.s.

3-N LIMITED DYNAMIC RANGE APPTLICATIONS

The gain conbrol action of the Andimax has been designed Lo provide a
precise degree of control with a minimum of noticeable change in the
original dynamic range. As a tool for the broadcaster, it provides
maximum modulation consistent with artistically acceptable performance
for a wide variety of prograﬁ material. In some applications, however,
it is practical and desirable Lo further limit program dynamic range.
This in commonly done for Lhe purpose of achieving higher averagoe
modulation, or a more uniform sound as in the case of public address
systems. This effecl 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 the recovery characheristic may

be modified by changing R76. This normally is a 10 megohm resistor
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mounted on lugs on the Logic Board. By decreasing its value, the speed
of recovery is increased. 'lypically, the resistance may be decreased to
-

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

applications.

3-6 STEREOPHONIC OPERATION

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

coupled together by means of a stereophonic adapter board mounted in

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

and right, Audimax LLL oulpul sipgnals and conbrols cach of the Lwo Andimax
IIIs with a signal proportional to the sum of left-plus-right. In this _
way, gain changes in both channels are identical, thus preserving the
stereophonic perspective, as well as making the system responsive to the

true volume level.

NOTE

The Monaural Audimax III 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 STEREO REVERSE

switch is provided. The upper chassis in the stereophonic pair contains
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a MODE switch Lo select either MONAURAL, STEREO or STEREO REVERSE
operation., DITREO REVERST operabion corrects for an inadvertent phase
reversal in Lhe inpubl lLine. MONAURAL operalbion permits independent

usage of the Lwo Audimax units. The FUNCTION switch works as previously
described except, Lhabt both lefi and right, chammel units are controlled hy

a single swileh (592) mounted on the lower chasnsis.

The INPUI" TEVEL controls of the slereophonic Audimax units may be most
conveniently adjusted by working with the MODE swit.ch in the MONAURAIL
posilion.  Acs oprovionsly indicalcedy oo common 1oke sine—-wave inpulo shoutbd
be applicd Lo both channels so as Lo resull in a level h dR higher than
the normal vu level of the lines in which the Aundimax is inserted. When
stereo operation in intended, adjnst the TINPUTI' [EVEL controls to produce
front panel meter readings of approximately A dB. When the MODE switch
is returned fo the STEREO position, the gain in each unit should change

to approximately O dR for normal oprrafion.

In addition, becanse normal {npnt levels are 6 dB lower in Shereo
mode Lhan in Monavral, RhSA, the Gated Gain Stabilizabion Lhreshold
control has been removed bthereby providing the additional 6 dB of
GGS sensitivily required. TFor that reason, when swilched to

Monaural mode, the GGS threshold will be -20 dB rather than -14 dB

relative to normal inpul level.

L
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SROTTON TV
TIRORY OF OPERATTON

h-1  GENERAT,

Obrerve Audimax TTL block and schematic diagrams (Fiaures .1 through

). Transistors o Lhrough W9, Logether wilh inpul and oubput
al.tenualors, RY and RI3, and input and output transformers T2 and T3,
consbitnte a high-quality andio amplifier. All slages are operaled in
push-pill. A variolosser nelbwork, including CR7 and CR8, oblains

conbrol voltage Crom Lhe Andimax LIT Memory Unit. The signal atlenuation
of the variolosser is a function of the voltage applied to it. Thus,

the overall system gain becomes a function of the output level, as
determined by rectifier 1 and 2, and the input level determined by rectifier
3. Iach recetifier is appropriately weighted with respect to charge and
discharge speed to handle speech and music most effectively. Tor

example, rechtifier 2 is weighted to permit a more rapid discharge following
n chort impulsive signal, excessive with respect to the average, than

would be byne if Lhere were merely a change in average level.

The attack Lime of Andimax TTT, i.e., the time reqired to effect a gain
redoction when the signal level rises suddenly, is approximately 12 milli-
Se;onds and is dictated by the charge-up time of the rectifier 1 capacitor.
The recovery fime, i.e., theliime required to effect a gain increase when
the signal level drops, is a function of several variables. Audimax

utilizes Lhe "Platform” concept. Thus, instead of having a recovery

action snch Lhat the control voltage Lends Lo ol low Lhe amplitude contour
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of Lhe audio signal, andible peonks in Lhe gignal conse Lhe pain Lo be sot
al a proper level, and a reduclion of signal Crom Lhese peaks over a
auibable vange will be accommodaled wilhout gain changes un}onn it becomes
apparent, Lhat Lhe average value has shifted.  When an increase ol gain is
reynired Lo mainbnin constant oubpul, Tevel, Lhis change is offechbed within
one or Lwo soconds.  The Ootod Gain Shabilizalion Feafore of Auodimax T1T
allows discharge of Lhe storage capacibor through R76, thus providing a
slow upward drift Lowards "Platforms” of higher pain, only during Lhat,

time when program is present.

The Tnpul, Relorence, driven by rectifCicr 2, feeds a third input. Lo the
Recovery "AND" circuil,.  As lony as this inpul is positive, the additional
slow recovery mode is in effect, However, during a lapse of audio, this
input, io ol -2 volba.  Under Lhene condi tions, Lhe Recovery "AND" circeuit
1o inhibited and RO is electrically disconnected Lrom bLhe storage
capacitor. Thus, the system gain is held constanl during pauses unbtil
the Input Reference returns Lo a positive voltage condition, The gentle
action provided by R76 in especially useful for improving average modnlation
levels., This action 1o complebely separabe from the normal galn riding
actbivilbics ol Andimax 10T and will not, be objectionable under normal
cirenmstances. Tf for sperial applications, it is deemed desirable to

specd up this phase of the recovery characteristic, R76 may be decreased

in value. (See Limiled Dynamic Range Applicalions, Page 3-1).

The Tnput Referonce also feeds a 10 second time delay which is coupled
Lo 1Lhe control vollage bus via an "OR" circuit. If audio should lapse

for a period longer than 10 seconds, and if the system gain is greater




%#w LABORATORIES

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 audio.

L2 CIRCUIT OPERATION

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

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 QL - B.
The coupling circuit between these stages contains tﬁe vaiiolosser
elements CR7 and CR8. These matched diodes present an attenuating

path whone impedance ig delbermined by Lhe conlbrol vollage applicd Lhrough
R2h. 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 Q8-Q9, driven by push-pull emitter-followers Q6-Q7.

Output is then fed through the 600-ohm T-pad, R43, to the output terminals.

Step up winding 1 - 5 of T3 1s capacity coupled to diodes CR]YVand 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 thé 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 functional diagram illustrating the steady-
state interreclationships among the several elements of the Audimax IIT
System. The upper left quadrant indicates the relative gain of the vario-

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

Iy
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quadrant indicates the outputs of rectifiers 1 and 2 (see Figure 4.2) as
a function of Audimax IIT output level. The voltage acfoss the storage
capacitor developed by biased rectifier 1 (CRL7, CR18) is shown by curve
OJGH. fhe voltage developed by rectifier 2 (CR15, CR16) and fed to the

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

Control voltage to V1 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 4.2, below an input
of -24 dBm (with R8 fully clockwise) Audimax III has a constant gain of
30 dB. This is represented by section OA of the inpuﬁ-output‘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 4.2, Audimax III gaiﬁ vs. input, the gain remains constant along
FLM. As the input is further increased, rectifier 1 begins to develop
negative dc along line GH, and since rectifier 2 output JKQ is more
negative, conlrol remains with rectifier 1. Audimax III gain follows

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

When the input has reached +4 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. Rectifier 2 output, however, will be

h-6
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reduced quickly. Thus, as the input drops from I dBm to -1 dBm, the

gain remains constant, (1ine NP), output follows line CD, control voltage

to V1 remains constant along 1K while rectificr 2 output drops along QK.

As the input is reduced below -1 dBm, however, rectifier 2 output becomes
less nepaliive than rectifier 1 output, and gain control reverts to
recltifiier 2. Thus, the gain increases following line PL and the output
follows 1line DA because both rectifiers 1 and 2 move along KJ. When the

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

Figure .2 may be used to delermine Audimax TTL behavior for i)()l,ln
ascending or descending inpul signals by the 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 III. The transient behavior of the
system modifies this performance to produce artistically acceptable

automatic control.

4-3  GATED GAIN STABILIZATION

To prevent Audimax III from seeking its maximum gain due to a lapse of
audio greater than two seconds, such as occurs in TV and motion pictures,
Gated Gain Stahilization isremployed; In the discussion to f@][ow, the
term "lapse of audio" refers to a condition where the input signal is bélow

that determined by the GGS threshold control, RUSA.
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Referring to Figurce h.hi, the signal from the collectors ol o2,

Q3 is fed to emitter-followers, QLlr, Q15 and then to an amplifier
consisting of Q10O - Q13. Rh5, in the base civeuit of Q10, QL1, forms a
voltage divider with RUlt and RU6O tLhereby scrving as the Gated Gain

Stabilizer threshold control.

The push-pull output of Q12 and QL3 drives rectifier 3 whqse de voltage
(at terminal T of the GGS printed circuil board) is applied to the

Inpul Reference. Figure h.2 indicates tLhe oubpul of rectifier 3 (with

rhon - CROvohmn) as curve RST covering both lower quadrante. Valnes of
recbLificr 3 ontpul. shown in the lower right. quadranl, are posilive and
Lthose in the lower lefti quadrant are negative. For example, if reclifier
L output, were -1 volt and rectifier 2 output were -10 volts, rectifier 3
output would be about +1.5 volts. Rectifier 3 delermines Lhe-voltage ab
the outpul of rectifier 2 whenever rectifier 2 is less negative than
rectificer 3.  If the inpub signal were suddenly removed withoul, rectifier 73
in the circuit, the control voltage would soon return to zero. However,
with rectifier 3 output at -2 volts, rectifier 2 will rise from -9 volts

to -2 volis and then relinquish control to rectifier 3. Since rectifier 3
remains abt -2 volts, rectifier 1 outpul must remain at -2 volts, and the
amplifier gain is held constant until a signal returns to cause rectifier 3
output Lo become positive with respect to rectifier 1. Siﬁce the speed with
which rectifier 3 output is”changed is very rapid in comparison with the
operaling speeds of Lhe other rectifiers, il assumes rapid control when
signal changes ocenr requiring such action. Tts behavior may be likened

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

depending upon the input signal level.

L8
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Ll FUNCTION SWITCH AND METER

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

the relative gain of the amplifier.

In TEST position, the FUNCTION switch connects the control line to a
potential providing a constant grid-cathode voltage at V1 and therefore
constanl, gain Lo Lhe amplifier. This voltage has been selecled Lo

duplicate the normal gain of Audimax ITT.

-5 STEREOPHONIC ADAPTER

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

use in stereophonic operation.

In STERFO position, output signals from the two unils are coupled via
capacitor pairs ClLO and Cl1l to 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 T91 by the Class A push-
pull amplifier QO1, Q92. Step-up winding 1-5 provides a parailel feed to
the control circuitry of each»Audimax.via capacitors C91-C94. Since the
control for the TLeft and Right Channel Audimax IIIs is being obtained
from a sum signal, it must be realized that, when both channels are fed

identical signals, gain control will occur at an input 6 dB below that
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indicabed in IMigure h.?,thoroby producing an ontpul, 6 dB below Lhe

normal output of a monaural Audimax IITI.

STEREO RV posilion reverses the phase of Lhe signal from bLhe 1eft
(upper) Aundimax to correct for improper phasing of Lhe incoming left and

right channel sipgnals.

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

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

Audimax, Lo normal independent operation.

h-11
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5-1 GENERAL

Troubleshooting for any apparent malfunction of the Audimax IfI sﬂo@}q
begin with a check of the powér supply¥. DC voltages, as meésuféd”ﬁith

a multimeter rated at 20,000 ohms per volt or greater, shgulq;fail‘ﬁe-
tween the upper and lower limits as shown on the schematiéndiééf@m; 
Accidental shorting of the +20 V supply could cause QL to dévélop a.

col leclLor-emitlLer short thereby impressing an unreguLated 28V ab éoint D.
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 the power supply functions properly, proceed

with the following recommended checks for possible trouble;Qij

In the extreme case - no output at all - check your inputvénd}bﬁféupr.
connections thoroughly. Ingpect the harness connection tqgfh%:pgiﬁiéd
circuit boards for a possible open lead. If this visual.inépecﬁiéﬁwdbes

not uncover any defects, stage by stage checking of the uﬁit is,ﬁéceésary.
The collector dc voltages of each stage should be checked béf@re<any signalA

tracing is attempted.

5-2 SERVICING THE MAIN AMPLIFIER
An input signal of -18 dPm (0.1lv) at 1 kc may be used forbsignal:ﬁraEing

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

* The Audimax ILI is designed for operation with a 600—ohﬁ‘load.
A standard 620-ohm resistor may be used during bench check.

1
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44 o

gain reduction, the amplifier should provide 30 dB of gain from input to
oulpul, Lerminals, with Lhe CGALN melber reading 110, Mo insure mazimim

1

gain, short the "coulrol line lug" to ground,

NOI'
(‘are shonld be taken Lo have tLhe FUNCTION switch in NORMAL

posilion whenever Lhe conbrol line is gromnded to prevents
possible damage to Lhe GAIN meter.

This Tug is located at the Lop of the logic board adjacent to Che

Memory Unif. Trequency response is also most conveniently measnred at

Ehic Tevel s aldbhongh venponse do Plab ol ol Tevelsns,

The signal at points P and R on the input board should be about ().'J,'S'
volts rms measured with a VIVM to ground. If this vo];tage ap.pegu's 'vtio
be incoreect ) localize the Lrouble by removing Lhe harness loeards Prom
points P and R. The voltage at these points should now measure O..)l-"i
volts. Obtaining the correct reading in this unloaded condition "v/(JI{I-ld
indicate proper functioning of the Input board and, therefore, a mal-
funetion of the Oulput board. lowever, if this measurement does not

cticclh, then Corbher checking of Lhe Tnpub bonrd is vequired,

Vith the inpnt maintained at 100 millivolts, the fol lowing ap_p‘r'c?xi_nm,d,o
signal voltages to ground should be present: Q2 and Q3 col .]_e"(rbtors,

35 millivolls; the bases of Q4 and Y, 7 millivolls. With (.:01‘1:;?7(:1,
voltages at Q2 and Q3, but ir‘lvcorre(:'t al QI and Q5, remove the I;a.r'hmﬂ;s
lead from point I and observe that the level al G and Q5 }m,.‘:eﬁ dors not

increase by more than L dB. [xcessive level increase would indicate a

malfmcetion or improper calibration of tLhe lLogic board. T1f tLronsistors

o ond Q5 are defective, replace Lhem with units with betla 1ﬂdt;c]ue<l within.

N R TR T T M T I T S TN

(-
) —

,
P
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W Lo

207 of each other. TIf it is nobt practical to mateh betas, select a
replacoment. Lransishor such thal Lhe collector volLages of Qh and G

Adilfer by leas Lhan 1V o de.

Diodes CR7 and CRO are malehed.  To malch o roplacement. diode, foed |
millismpere Crom o regulaled power supply Ehrovgh o high resialancs in
geries wilh Lhe diode.  PForward volblage drop across Lhe diode nnder tost

mish be within 10 millivolls of Lhe obher diode wnder the same condibion.

IC any of Lhe semiconductor devices on the nput. board are replaced, it

will be necessary Lo readjust RED and R as follows:  Lurn Lhe TNPUT and

TP TV conbrols and RGOS (ully clockuine,  Feed a5 ke signal al,
—6 b and adjnst RO Lo produce a0 dB readiug on the GAIN meter.  The
ontpnt should be 115 dBm.  Connect o dintortion analyzer across the oubput

and adjust RP2 for minimum distortion.

Replacing a6, o7, 0F or 00 will necessitate the veadjustment of R0,
Feed a 50 Hz signal to deflect the GAIN meter to the green regiof{ and

adjust R3O for minimum oufpud. dictortion,

H-3 AERVICING THE GATED GATN STARLLIZER
Traubleshooting of the (aled Gain Dtabilizer (665) and the _{fogic‘_bomﬂ
can be facilitaled by bhe nse of Figure U.?f. I is very vimpo?r'f;ant, however,

that all de measurements be performed with a VIVM of 10 megohms or greater
[ ) B

input impedance.

With no input signal applied Lo Andimax TIT, -2 volts dc should be present
al point T of the CCS printed circuit board. Monitor this point and feed
a 1 ke signal at -28 dBm with the INPUT LEVET, control RA, flly clockwise.

1

Increase the input slowly and observe thabt point [P becomes posilive at

7
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approximately -20 dBm. With this input, 0.025 volts rms'tﬁ"gfgdnd‘shquid

be present at the emitters of Qlh, Q15 preducing apprdximately;O;O60'Vbl§s

al. QlLO, Q11 collectors.

5-1 SERVICING THE LOGIC BOARD AND MEMORY UNI'T
CAUTION

Be careful when making these tests. The

Memory Unit can be permanently damaged if: N

the voltmeter probe shorts these points to . ¢ -

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

taking any tests of the Memory Unit, first be surc that the main amplifier

and Gated Gain Stabilizer are functioning properly.

To test the steady-state performance of the Logic board and'Méﬁory}Unit,,
turn the INPUT LEVEL control fully clockwise. An input Of~a6_dﬁmﬂét :
1 ke should produce -1 volt at the control line (BLUE connection to the

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

With R68 correctly calibrated there should be -1 volt at point E which
will produce approximately 10 dB of gain reduction in thé:fafioloséerdv
To observe the relinquishing of control by rectifier E'togréétifié;ﬂ3,
slowly decrease the input to -30 dBm while monitoring the §élt§géEét‘£he
Memory Unit GREEN connection., This ﬁoltage will rise fr6m1;9 y5i£§

towards O hut should then begin to increase negatively, at:approximatély

-20 dBm, when rectifier 3 becomes more negative than rectifiermél ffﬁ is

5-4
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important, Lhal, Lhe above measurements he made with a vacuum tube volt-

meter with an inpul impedance of abt least 10 megohms.

The steady-state vollage relationships are graphically sbown in Tigure
.o, If, for some reason,il is necessary Lo replace V1, then R?? and
RO Wil rogquire recealibration. Mo sel RY2 short Lo {T,rto\n'x_d ‘(',}-"\O' ;"HOI“)I‘O]_'
line lug", localed at the top of the Logic board adjacent o tfjge".

Memory Unit, and adjust for a 10 AR reading of the G/\Ii\l 'r'no.1\’,(’77:‘..;'~ RM%
can then be get, by Ceeding -0 dBm at | ke Lo Audimnx TII,",W;]-.“H»'!" Lhe

PHETT LIV conbirol ally clockwice, and adjusbing Cor a0 AR raading

on bLhe GATN meter.

5.5 TRANSTENT PERFORMANCE
To check transient performance, turn RU3 fully clockwise and feed a.
1 ke signal so as to produce a GAIN meter reading beltween -5 éJ.ld .~10 dB.

This should result in an output level of +16 dDm.

Rapidly reduce the input signal exactly 20 dB. Recovery to méximl.nn

gain should occur in two steps: after an initial delay, qni(:kly to a

reoding of approximabely 5 (R, Lhen slowly Lo 110 dB. This fast mode

of recovery s Lypical ol Lhe speed alo which gain inincreased when
program levels exceced the lower boundaries of the '"pl atform"; . "':I.‘hc ,
slower recovery mode is equivalent. Lo Lhat speed at which a’ (i:r‘if‘l; btoA-
wards "plalforms" of higher gnin occiirs.  This laller time-constant is
coutrolled by R70O, and Lthe above desceripbion only applies when R76

is unchanged from its original value of LO megohms.

\JT
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After the gain has stabilized at maximum, short out the»input signal and
watch the GAIN meter. Gain should remain constant for at least 10 seconds

and then slowly return to the normal region.

Next, restore the previous full input signal level, resulting in a gain
reading between -5 and -10 dB. Short oul the input signal 'and’ observe

that the gain will recover to -5 dAB with no further change.

To verify correct operation of Gated Gain Stabilizer, feed a 1. kc signal
to produce a reading of O dB on the CGAIN meter. Qnick1y'roduhoAthé input
20 d4B. The meter should not move out of the green region;‘_lnpréase the

input 5 dB and observe that the meter moves oul of the green:region towards

maximum gain.

This check is only valid for RI5A = 680 ohms as factory supplied. If
this value has been changed to alter the Gated Gain threShold,'the

performance check must be changed accordingly.

5-6 BULB REPLACEMENT

Meler lamps PL1 and PL2 are rated at 6 volts, bnt are operated'ationly

I volts to provide extremely long life. If', however, repiaéement bgcomes
necessary, removal of the lamp holders is facilitated by the-épcess holes

located directly behind the sockets in the card holder.




Kot (Bymbol)

(a0

o, e

CR1, CR°, CR3, CRh

CRY
CRH

CRIX, CRO*

CRIL, CR1OX*

CRILL, CRIZ, CR173,

CRIY, CRI(, CRL7, CRIH

QL, af, @

2, o3, oht, o5t qio, @11,
o1, 013, o1h, ais

XCRY, CRO matched to within 2O
e Bets matched to within 23()%

OERCTTON VI

PARTS LIST

AUDIMAX LLL

Description

Capacilbors

Elechrolylic 200 MI® 50V
lectrolytbic 100 M 50V

lectrolybic o Mt 20V

Dipped Mylar .1 M 100V _’_I()%

Dipped My ltar 033 MIP Too v i(“’,’{»

Dipped Mylar 1.0 MP 100 ¥ +10%

Dipped Myltar

Dipped Mylar 7 WP 100 v 410%,

Diodes
Silicon Reclificr 2H0 MA 100

Silicon Zener INOG3B 10V v&';%
Jiw -

Silicon Zenor LNOABR 20V #07h
Jiw -

IS

Silicon, 1NIGOA

Silicon, INISEA

Transistors and Nuvislor

2696

PN137)

O3 300

£0n(

LON M 100 V4107

| q%% %AQO;‘ATonleé

Manmifacturer & Part No.

LR LR DC=000-K=0
TRT=1P0=100-1-0

LR SHHC= =T 1 or
Berovox--BCD=-50007

Blmened-=1DP-7-10h
mlmvﬁéu—_thr—h-k%h
© Rhneneo--1DP-0- 1078
”~R{ménv§-,1hvgw_um§

Bimenco--1NP=h=li7h

PV Solibron-~CER-63B

Motorels or eguiv.
© Motornla or equiv.
Toras Inat. or cquiv.

Texas Inst. or eqniv,

Texas Inst. or equiv.

Texas Inst. o

roequiv,
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Ref. (Symbol Description

ﬁ Resistors Sl
Note: All resistors carbon composition 1/2 W '

15% Allen-Bradley or equivalent, unless .
otherwise specified.

Manufacturer & Part No.

Rl 5.6 ohm PW wircwound . IRC--BWit

Re 68 ohm

rR3*, Re1, Re3, RUSA 680 ohm

Rl 47 ohm

R5, R73%¥ 560 ohm

R6 68 ohm

RT 1.00 ohm o ' :

RS, Rh3 600 ohm T-pad (WW) i{;éééf§23§82
150 ohm T-pad (optional) - 'CBS B26525-

R9A, R9B W70 ohm

R10, R11 300 ohm

ROC, R56, RS57 120 ohm

R12 3 K

R13, Rll, R25 10 K

'R15, R18, R55, R58 15 K

R16, R17 - 430 ohm

R19, R20, R53, R5h, R102%x h.7 K

’

RO2, R68 Pot 1 K +20% 1/6W fljv; Mgiibfy MTC-1
Rel, RU7, RUB, R6M 2.2 X Rt |
R26 5.6 K

R27 2k X

R28%*, RUl, RU6 1.8 K

R29, R32, R8O, RB1 18 X

R30, R31 180 ohm

R34, R38 150 K

R35, R37 39 K Ty

R36 Pot 10 K +20% 1/6 W Mallory MTC-1
RUO 2l ohm B '

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

6-2



Ref. (Symbol)

R, phe

R

\

RhO, RO

RS9, RGP, ROS, ROG, R79, R87, RI0

ROO, ROL
RO, ROG
ROT

ROO
R7O¥
R71, ROB¥*
7o

R

75

176

R77, R75
RH2, R83
RAN

RBH

REH, RAY
R101

R1073

Fl

T

e

3

Descriplion

20 ohn

39 ohm
100 K

068 K

390 K

3.9 K

1.2 K

1.5 K

Pot 250 otm 1/6 W 120%
1 Meg

20 Meg

10 Meg,

180 K

70 K

3.6 K

8.2 K

6.5 K

560 ohm 1/4 w 5%
750 ohm

Misc. and Electrical

Fuse 3 Ag 3/10 A (115 V)
.15 A (230 V)

Switch SPST

Power Transformer

Input Transformer

Output Transformer

| i tmomaromes

Mailul‘acturor & Part No.

‘Mallory MIC-1

Eittlef'ﬁse or equiv.

Cc-H 8381 K7

(BS P303GF

CBS 23035

SCBS 2393h-2

6-3
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Ref. (Symbol)

PL1, PL?
TB-1

M-1

Description

Misc¢. and Electrical

Lamp #1768

Barrier Strip (5 Term)
Meter "GAIN"

Lamp Holders (2)

Heat Sinks

Fuse Post

Complete Assemblies

Power Supply Board
Input Board

Output Board

GGS Board

Logic Board

Memory Unit

*¥¥Values shown for units with serial nos. above 201.

For serial nos.

R28
RT0
R73

R102

c18

CR19

c23

Ommi ted
2.4b K

51 ohm
omitted
2.0 MFD
omitted
omitted

below 201 values differ as follows:

% LABORATORIES

" Manufacturer & Part No.

GE or Tungsol
Jones 5-1l10-Y

L CBS A-2606NC

" Lee Craft 16-26
" Wakefield Eng. NF-207

© Littlefuse 342012

1
. L

icné{CPRQAH_AﬂY‘W
B 0 3-0- ASY

" CBS (23959-ASY (A3)
CBS 023953-ASY

"CBS 02§95M-ASY

CBS A23952-ASY




Ref. (Symbol)

Col, €92, €93, Coh
Q91l, Q92

T91

R9L, R92, R93, R9L
R95, R96

R97, R98

RI99

R100

S91

592

PARTS LIST

STEREOPHONIC ADAPTER

Description

Cap, Mylar .1.MF 100 V +10%
Transistor 2N696
Transformer (output driver)
Resistor 120 K 1/2 W +5%
Resistor 4.7 K 1/2 W +5%
Resistor 68 K 1/2 W +5%

Pot 100 ohm 1/6 W +20%
Resistor 3.3 K 1/2 W t5%
Switch Rotary "MODE"
Connectors (chassis) (2)
Connector (Cable) (2)

Hood (2)

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

(Installed in lower Audimax)

Board Assembly

, % LABORATORIES

Manufacturer & Part No. -
Elmenco-- 1DP-2-10)
Texas Inst. or equ{v.

CBS--A2393h-2

mnmywmk
A-B .
Mallor§1Gfigspyflleﬁl33gg
Cannon o¥ Ciﬁbﬁ:F—%QE9P,t
Cahnon or Ciﬂchﬂli'DE9S |
Cannon'ar C%ncHAfe DE1997-5
CBS-QB26572

CBS--B26573

- C-H--8360-K8

CBS--26642 (asy).
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