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e MSP-90 Tri Band AGC: A true automatic gain
amplifier, not just a compressor

e Time averaged true RMS power control

¢ Phase coherent filtering with adjustable band to
band crossover frequencies

¢ Program dependent attack time

e Front panel output mix controls enable
equalization of audio chaln for optimum results

e Ease of setup and operation

With the development of the MSP-90 Tri Band AGC,
Harris furthers the technical advancement of audio
processing and offers the broadcaster an added op-
portunity to increase his coverage area through a
louder signal and improved modulation.

Characterized by outstanding reliability, total flex-
ibility, modular construction, and state-of-the-art cir-
cuitry, the Tri Band AGC boasts a performance level
previously unattainable in a stand alone unit. In addi-
tion, the Tri Band AGC provides high quality and low
distortion while maintaining the Harris reputation for
cost sensitivity.
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With a performance level far
beyond old gated compressor
type models, the Tri Band AGC is
a true Automatic Gain Control
amplifier system based upon
complementary expansion and
compression which totally elim-
inate irritating noise swish-up.

The time averaged RMS power
control significantly increases
signal power without affecting
peak levels. Unlike less advanced
RMS processors that rely on the
use of non-linear LED-PHOTO-
CELL combinations, advanced
circuitry in the MSP-90 Tri Band
AGC amplifier actually CALCU-
LATES the RMS signal power,
making it possible to maintain the
timbre of musical signals while
simultaneously increasing loud-
ness.

Crossover anomalies and dead
spots in frequency response,
which are common in less
sophisticated equipment, have
been eliminated in the MSP-90 Tri
Band AGC through the use of
phase coherent, single pole, band
to band filtering with adjustable
turnover frequencies. Because
the turnover frequencies of the Tri
Band AGC are each adjustable
over three octaves, the Harris
AGC module has become the
answer to the broadcasters’
needs today and in the future.

Program dependent attack time
assures minimum distortion at low
frequencies and optimizes crisp,
clear highs. The Tri Band proces-
sing plus RMS control eliminate
the problems normally associated
with record pops and clicks, thus
guaranteeing the most trans-

parent operation possible.

The front panel output mix con-
trols of the MSP-90 Tri Band AGC
provide the broadcaster with the
capability of altering the fre-
quency response of the audio
chain without the use of external
equalizers. Adequate equalization
for all formats and transmitting
media is assured by the +10 dB
control range of each band.

The Tri Band AGC amplifier
module plugs easily into the rug-
ged MSP-90 main frame to offer
today’s creative broadcaster un-
surpassed audio performance
coupled with flexibility and con-
venience. The conservatively
rated, well-regulated primary
power supply will operate on 115V
or 230V, while protecting the
amplifier module from brownouts
and severe overvoltage surges.

MSP-90 TRI BAND AGC SPECIFICATIONS

INPUT: 600 ohm terminating. Maximum

level ~28 dBm. Compression threshold
4 dBm to —26 dBm.

OUTPUT: 600 ohm for 600 ohm load.
Nominal output level +10 dBm. Max-
imum output level +18 dBm.

FREQUENCY RESPONSE: +1 dB, 20 Hz
to 20 kHz, controls flat.

HARMONIC DISTORTION: (+10dBm out-
put) 0.25% maximum, 20 Hz to 20 kHz
disabled; 0.5% maximum, 20 Hz to 20
kHz, enabled, slow.

INTERMODULATION DISTORTION: (+10
dBm output) 0.25% maximum disabled;
0.5% maximum, enabled, slow; SMPTE.

MSP-30 TRI BAND AGC with main frame (monaural)
MSP-30 TRI BAND AGZ with main frame (stereo)
MSP-30 TRI BAND AGC Module

NOISE: (20 Hz to 20 kHz) Signal-to-noise
better than 70 dB below compression
threshold.

EXPANSION RANGE: Selectable at 3 dB,
6 dB, 9 dB or 12 dB.

EXPANSION SLOPE: 2:1.

EXPANSION THRESHOLD: +5 dB from
normal —20 dBm.

EXPANSION ATTACK TIME: 0.1, 0.2, 0.3
0.5 or 1 second.

EXPANSION RECOVERY TIME: 0.25, 0.5
1, 2, 4, 8 or 16 second(s).

COMPRESSION RANGE: 24 dB.

ORDERING INFORMATION

COMPRESSION SLOPE: Selectable at
24:1, 12:1, 6:1 or 3:1.

COMPRESSION TYPE: True RMS power
control.

COMPRESSION ATTACK TIME: Program
dependent, 2.5 m Sec. to 250 m Sec.
COMPRESSION RECOVERY TIME: 0.25,

0.5, 1, 2, 4, 8 or 16 second(s).

OUTPUT MIX: Each band can be varied
+10 dB from nominally flat.

BAND SPLITTING: Phase linear, selec-
table; low frequency crossover 75, 95,
105, 135, 160, 230 or 320 Hz; high fre-
quency crossover 1680, 2180, 2450,
3060, 3700, 5300 or 7200 Hz.

....................... 994-8357-001
....................... 994-8358-001
....................... 992-5603-001
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PHASE FIXER SPECIFICATIONS

ENCODER SPECIFICATIONS LOAD IMPEDANCE: 300 ohms or greater.

HARRIS DIGITAL AUDIO TIME BASE CORRECTOR

o)

AUDIO INPUT: Active, balanced.

INPUT IMPEDANCE: 600 ohms or bridging

AUDIO OUTPUT: Active, balanced.

LOAD IMPEDANCE: 300 ohms or greater.

OUTPUT IMPEDANCE: 50 ohms.

GAIN: Unity, +6 dB.

CUOUPLING: AC.

MAXIMUM INPUT LEVEL: +26 dBv.

MAXIMUM QUTPUT LEVEL: +24 dBm into 600 ohms.

DISTORTION: THD less than 0.2%, 30 Hz to 15 kHz at +4 dBm and +24 dBm
output into 600 ohms. Measurement bandwidth 3 Hz to 30 kHz. IMD less
than 0.2% at +4 dBm and +24 dBm outputinto 600 ohms, 60 Hz and 7000
Hzin a 4:1ratio.

NOISE: Less than —70 dBm output, 20 Hz to 20 kHz measurement
bandwidth.

FREQUENCY RESPONSE: 30Hz to 15 kHz, +1.5dB.

INJECTION SIGNAL: Harris standard ATBC pilot signal; 19.000 kHz
{+.01%) sine wave, 60% (+5%) double sideband amplitude modulated
by a296.875 Hz (+.01%) sine wave. Modulation distortion to be less than
0.8% THD. Spurious output tn he less than —RR dRm fram 10 Hz to 18 kHz
and 20 kHz to 300 kHz, with pilot signal set to —23 dBm output. Interchan-
nel modulation envelope delay to be less than 4 microseconds. On “Pilot
Off’”’ command, modulation to end 100 milliseconds before carrier.

INJECTION LEVEL: Adjustable from —30 dBm to — 15 dBm at output termi-
nals, into a 600 ohm load.

NOTCH FILTER: Internal 19 kHz fiiter to prevent unintentional ""double
encoding”. Greater than 25 dB attenuation at 19 kHz. Notch filter {and ail
active electronics) removed in “BYPASS’ mode to allow dubbing of pilot
signal from one tape to another.

BYPASS: Internal relay connects input connector directly to output con-
nector, bypassing all internal electronics. Loss of power defaults
"BYPASS" mode.

REMOTE CONTROL: Rear panel barrier strip connections allow one exter-
nal input for the “PILOT ON’’ function and two external inputs for the
“PILOT OFF" function. Remote control senses ‘0 voits DC"” between two
high impedance input terminals. Maximum common mode input is 80
volts peak. Remote control inputs are RFl and transient protected.

CONNECTORS: 1) Audio input and output on 3 pin “XLR"” type con-
nectors, USA professional standard. 2) Remote control on barrier strip.

MOUNTING: 1) desk top; 12 inches wide, 3.5 inches tall, 8 inches deep.
2) rack mounting; 19inches wide, 3.5 inches tall, 8inches deep.

WEIGHT: 5.25 pounds.

SAFE STORAGE AND OPERATING TEMPERATURE, AMBIENT: 10°to 50°C.

POWER REQUIREMENTS: 117 or 234 volts AC £10%, 50-60 Hz, 15 watts.

FRONT PANEL CONTROLS AND INDICATORS: llluminated push-button
switches for “BYPASS”, “PILOT OFF"’ and “PILOT ON"".

DECODER SPECIFICATIONS

AUDIO INPUT: Active, balanced.

INPUT IMPEDANCE: 600 ohms or bridging.

AUDIO OUTPUT: Active, balanced.

OUTPUT IMPEDANCE: 50 ohms.

GAIN: Unity, +6 dB.

COUPLING: AC.

MAXIMUM INPUT LEVEL: +26 dBv.

MAXIMUM QUTPUTLEVEL: +24 dBm into 600 ohms.

VUMETER CALIBRATIONRANGE: 0 VU = 0dBmto + 10dBminto 600 ohms.

DISTQRTION: Delay in-line; THD less than .5%, 30 Hz to 15 kHz at +4 dBm
and +24 dBm output into 600 ohms. Measurement bandwidth 3 Hz to 30
kHz. IMD less than 1% at +4 dBm and +24 dBm output into 600 ohms, 60
Hz and 7000 Hz in a 4:1 ratio. Delay bypassed, THD less than 0.2%, 30 Hz
to 15 kHz at +4 dBm and +24 dBm output into 600 chms. Measurement
bandwidth 3 Hz to 30 kHz. IMD less than 0.2% at +4 dBm and +24 dBm
output into 600 chms, 60 Hz and 7000 Hz in a 4:1 ratio.

NOISE: Delay in-line; less than —64 dBm output, 3 Hz to 30 kHz measure-
ment bandwidth. Delay bypassed, less than —80 dBm output, 3 Hz to 30
kHz measurement bandwidth.

FREQUENCY RESPONSE: (notch filter bypassed) Delay in-/ine, 30 Hz to
15kHz, +/—1.5dB. Delay Bypassed,; 30 Hz to 15 kHz, +/-1.0dB.

DELAY MEANS: A-D, RAM storage, D-A; 16 bit linear.

DELAY SAMPLE RATE: 79kHz, +/-10%.

PRE-EMPHASIS/DC-CMFHAZJIZ: None.

DELAY BYPASS SWITCHING TYPE: Electronic fast cross-fade. Switching
time approximately 10 milliseconds.

POWER REQUIREMENTS: 1170r 234 volts AC +/—10%, 50-60 Hz, 65 watts.

SAFE STORAGE AND OPERATING TEMPERATURE, AMBIENT: 10°to 50°C.

OPERATING TEMPERATURE RANGE AFTER CALIBRATION, AMBIENT: +/

15°C.

REMOTE CONTROL: External "Disable’” control; either voltage or contact
closure sensing.

CONNECTORS: 1) Audio input and output on 3 pin “XLR" type con
nectors, USA standard. 2) Remote control on barrier strip. 3} IEC
power cord connector.

EXTENDER BOARD: Supplied with unit.

MOUNTING: 19" wide, 5%" high, 15" deep, overall

WEIGHT: 19 pounds.

DELAY CORRECTION: Accuracy. Corrects to within 16.6 microseconds of
absolute correct interchannel delay error with adequately recoverable
pilot signal. Correction Speed: Correction will be made to within 16.6
microseconds of final value within 4 seconds after a 100 microsecond
step change in interchannel delay error.

FLUTTER REDUCTION: Greater than a 4:1 improvement ratio to a refer-
ence flutter signal consisting of a 3160 Hz sine wave, frequency mod
ulated by a 7.5 Hz sine wave to an indicated flutter level of 0.15%
weighted, RMS.

FRONT PANEL INDICATORS: 1) "“PILOT" indicates whenever a valid pilot
signal is present attheinput terminals. 2) “LOCK" indicates whendelay
correction has been achieved to within approximately 16.6 micro-
seconds of final value. 3) “DISABLE’ indicates when the unit is in the
“disable” or non-correcting mode. 4) “AUTO” indicates when the unit
is in the automatic switching mode.

METERS: Two VU meters and one multimeter.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

ORDERING INFORMATION

Phase Fixer Audio Time Base Corrector (typical system consists of two encoders and one decoder)

Phase Fixer Encoder ... . ... . 3 ot B
Phase Fixer Decoder ........... .

...994-8904-001
..994-8903-001
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Harris Phase Fixer: Finally,
a successful method

to combat stereo

phase error and flutter

o Eliminates audible phasing errors on encoded stereo carts and tapes

® Reduces flutter to insignificant levels on encoded stereo carts and

tapes

® Uses true 16-bit digital audio delay to achieve low noise, high fidelity

audio time base error correction

® High sampling rate of 79 kHz allows use of gentle Butterworth filters
for less group delay and more natural sound

® XLR type audio input/output connectors for excellent RFl immunity

and easy bypassing

® Immediaterecarting of library notrequired; automatic action permits

intermix and gradual conversion

The Harris Phase Fixer corrects two of
the most vexing problems encountered
with broadcast audio tapes: Stereo
phase error and flutter. The system
consists of two rack-mounted units.
The first, a pilot encoder, injects an in
audible signal on the audio as it is re-
corded onto tape. The second unit is
the common point decoder. When an
encoded tape is played, the time base
corrector is automatically enabled to
reduce stereo phase error and flutter to
insignificant levels.

Feedback control techniques in the
Phase Fixer reduce absolute phase
error to under 16 micro seconds. This
relates to less than 3 dB of loss at 15
kHz, compared with total cancellation
at 5 or 6 kHz without the system. Unlike
other correlating approaches, the Phase
Fixer is a true encoding/decoding
system. It eliminates cancellation
drop-outs and retrieves missing musi-
cal notes. The sound of your source
material will be dramatically improved.

ENCODER

Tapes are encoded with a precision 19
kHz pilot tone on each of the stereo
tracks atalevel 27 dB below the normal
signal level. This 19 kHz pilot is mod-
ulated with a 297 Hz signal to prevent
the decoder from locking onto an in-
correct cycle of the pilot. The low en-
coding level, along with the spectral
purity of the encoding tones, prevents
any degradation of the programming.
In addition, the encoding tones are re-
moved after the final decoding process.

The encoder has rear connector pins
for command signals from the tape re-
corder, which allows it to operate in a
“hands-off” mode. It will inject the
pilot each time the machine is operated
in the record mode. The encoder may
be manually disabled by the operator
by using the front panel "Disable”
switch for tapes that are to be made
with no pilot, or when you want to du-
plicate pre-encoded material and use
the original pilot to correct all repro-
ducers in the chain from origination to
on-air.

Harris visualizes the day when most of
the commercial messages, jingles, etc.
will be encoded in the production
houses to reduce phase error and flut-
ter in the original programming.

DECODER

The Phase Fixer decoder contains twin
16-bit digital delay lines, one for each
stereo channel. The system incorpo-
rates high quality Burr Brown PCM-75
A/D converters and PCM-53 D/A con-
verters specifically designed for digital
audio use, operating at a 79 kHz sam-
pling frequency. Sampling theory re-
quires that a frequency be only 2X the
highest frequency to be processed
through the system. Phase Fixeruses a
frequency 4X the highest audio fre-
quency. Low sampling frequencies
dictate the use of very steep, sharp
cutoff, closely spaced filters. In con-
trast, the high sampling frequency of
the Phase Fixer allows for higher cutoff
points (28 kHz), and lower order, gen-
tler filters (6th order Butterworth).

These aid in a more natural sound due
to lower levels of group delay within
the audio passband of the program-
ming being processed through the dig-
ital audio portion of the decoder.

The Harris Phase Fixer will reduce flut-
ter by up to 10:1. Amajorimprovement
for both mono and stereo listeners, this
can make your cart machine sound as
good as a high quality reel-to-reel unit.
This is accomplished by looking at the
FM modulation component of the 19
kHz pilot and generating the delay con-
trol signal in a manner which cancels
the flutter signal. It should be obvious
that non-encoded material, or pro-
gramming where the flutter is on the
original source material, will not be im-
proved. However, even with good ma-
chines and proper maintenance, you
may occasionally experience prob-
lems due to poor speed regulation, dirt
on the capstan or pinch roller, or poor
cartridge tape movement, which can
be improved by the new Phase Fixer.

On tapes with no pilot tone, the de-
coder simply passes the signal through
with no action and no delay. When a
pilottone is sensed in the active mode,
it goes through about a 50 millisecond
transition into the built in 27 mil-
lisecond delay in the active system.
The decoder may be locked out of the
active mode by action of the front
panel Disable switch, or by acommand
signal from the console when the con-
trol room mic is activated. This feature
allows operator talkover of pilot en-
coded tapes without distracting echo
effects. The external command signal
may be either battery or ground
switching capabie of 2 ma sinking
current.

SIMPLE CIRCUIT LAYOUT,

EASY ADJUSTMENTS

The major portion of the active
electronics is contained on three plug-
in printed circuit boards. These are
comprised of two digital delay boards
and one control board. An extender
card is included for easy maintenance.
The built in multimeter provides addi-
tional diagnostic capabilities. Two in-
ternal VU meters allow monitoring of
the delay corrected output signal, and
can be easily adjusted for alternate
operating levels. A straightforward
linear power supply provides the
+/—15v and +5v required in the unit.
Transformer winding changes easily
accommodate 220v AC operation.

All connections are made through rear
panel XLR type connectors, which pro-
vide reliability, good RFI protection
and easy bypassing if you need to
move an encoder from one location to
another. All required mating XLR type
connectors are furnished as part of the
decoder.

DECODER UNIT
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SPECIFICATIONS

GAIN; All figures given with no attenuation in input and
output controls (wide open).

EXPANSION RECOVERY TIMES: 15 dB, dependent upon
compression attock time. Fast: 4 Sec. Medium: 5 Sec.
Slow: 10 Sec.

AMOUNT OF COMPRESSION: 30 dB.
AMOUNT OF EXPANSION: 15 dB.

COMPRESSION RATIO: Better than 30:1, a 30 dB increase
in the input signal will produce less than 1 dB rise in
the output level.

INPUT LEVEL: —15 dBm to 125 dBm for 15 dB of com-
FREQUENCY RESPONSE: +1.0 dB, 30 Hz to 16 kHz with or pression.

without compression. OUTPUT LEVEL: Adjustable to +20 dBm maximum with
compression, T30 dBm amplifier maximum.

INPUT AND QUTPUT IMPEDANCE: 600 ohms, halanced or
unbalanced.

DIMENSIONS: 312" H x 135%8"” D x 19" W gStondard rack).
WEIGHT: 14 Ibs. net. 23 lbs. shipping.

TEMPERATURE RANGE; —~20°C. to +55°C, —4°F to
+131°F.

INPUT VOLTAGE: 117/234 V, 50/60 Hz.
INPUT POWER: 5 watts.

MAXIMUM GAIN: 50 dB +2 dB @ 1 kHz with maximum
expansion.

NOMINAL GAIN: 35 dB +2 dB @ 1 kHz with nominal
signal (15 dB of compression) or no signal condition.

MINIMUM GAIN: 20 dB *2 dB @ 1 kHz with full (30 dB)

compression.

NOISE: 70 dB below the threshold of compression.

COMPRESSION ATTACK TIME: 30 dB, selectuble. Fast: 100
v S¢ec. Medium: 1:2 M Sec. Slow: 30 M Sec.

COMPRESSION RECOVERY TIMES: 30 dB, dependent upon
compression attack time. Fast: 12 Sec. Medium: 22 Sec.
Elove: 53 Sec

EXPANSION ATTACK TIMES: 15 dB, dependent upon com-
pression attack time. Fast: 7.5 Sec. Medium: 15 Sec.
Slow: 35 Sec.

ORDERING INFORMATION

Solid Statesman Automatic Gain Control Amplifier

994-6629 § 7 7-5
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Bl cares SOLID STATESMAN AUTOMATIC GAIN CONTROL AMPLIFIER

® Selectable Attack/Recovery Times
Fast — Medium — Slow

Separate expansion and compression dis-
able switches

Separate input and output attenuators

All silicon solid state circuitry

Differential amplifier gain controlling circuit
Fully RF protected

Excellent frequency response

Low distortion

Extended control range (30 dB)

Two AGC’s easily synced for stereo
operation

® Fully field tested

Gates Solid Statesman AGC Amplifier (M-6629)
is the most versatile automatic gain control system
available today. A wide range of control on the
amplifier, and an adjustable attack/recovery time
feature, insure programming flexibility. The high
compression ratio and rapid attack time generate
consistently high modulation levels, while the
slow attack/recovery mode will maintain control
over average program material and extend
dynamic range.

SELECTABLE ATTACK RECOVERY TIMES

The wider control range, lower distortion and rapid (—

attack time are made possible by the use of a
“differential amplifier’” as the gain controlling
device. Extremely close balance of this amplifier
provides the desirable characteristics of the
M-6629. Another feature is the selectable attack/
recovery time which allows each station to select
the control time best suited to its program format.

In the FAST mode, the reaction time is similar
to that of other limiters now on the market. This
operating mode is most desirable for those sta-
tions wanting the highest possible modulation
levels.

in the MEDIUM and SLOW modes, reaction
times are considerably slower. These operating
modes are available to those stations which de-
sire a lesser amount of control action than that
found in the FAST mode.

Two Solid Statesman AGC Amplifiers may be
synced together for stereo operation. A smadll
jumper cable is all that is required.

CENTRALIZED OPERATING CO NTROLS(-»\
4

Front panel controls permit the user to disable
both the expansion and compression functions

EXPANSION

ATTACK/, e
RECOVERY TIME OMPRESSION

INFUT SEGNAL A8

SELECTION
QUTPUT OF G625 Acc ‘S4B —
FAST MODE OF OPERATION

1
OUTPUT OF Wgs28 AGc T Y

MEDFUM WODE OF DPERATION

PEAN DISPLAY ,.13"3—]_[ \

+60B -t

‘OUTPUT OF 46628 AGC

L T
mmwmwwmmm

SLOW MODE OF OPERATION
o 1008 —
8¢9 —
PEAN DISPLAY IDﬂ

OPERATIONAL CURVES

separately for proof of performance tests. Under
these conditions the unit has the same gain as
when 15 dB of compression, the ideal operating
point, is being used. This provides a test position
and at the same time maintains system
calibration.

Only 3V2” of standard rack space is required

for the M-6629. All operating controls are located
behind the easily removable access panel. Circuit
components are readily accessible by removal of
the top cover. Input and output connections are
provided on a barrier terminal block on the rear
of the unit, along with the stereo sync jack and
AC power and fuse.
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SPECIFICATIONS |
GAIN:

50 dB, =2 dB max. @ 1 kHz. (May be reduced by built-in input and/or output
attenuators).

FREQUENCY RESPONSE:
+1.0 dB max., 30 to 16,000 Hz (with or without limiting).

HARMONIC DISTORTION:
Less than 1.0% from 30 to 16,000 Hz, from 0 to 10 dB of limiting, except with fast
recovery on low frequencies where there is partial recovery on each V2 cycle.

NOISE:
70 dB below threshold of limiting, 30 to 16,000 Hz.

ATTACK TIME:

Less than 10 microseconds (typical 3 to 5 microsec.)

RECOVERY OR RELEASE TIME:

Gated to program content, with 3 positions for individual preferences.

AMOUNT OF LIMITING:

30 dB with a 30:1 compression ratio, an increase of 30 dB input level will increase
output level 1 dB.

INPUT LEVEL:
Adjustable —22 to 418 dBm for 5 dB of limiting.

OUTPUT LEVEL:
Adjustable to +23 dBm maximum.

INPUT AND OUTPUT IMPEDANCE:
600 ohms, balanced or unbalanced.

DIMENSIONS:

312” H x 12” D x 19” W (standard rack). \q

WEIGHT: OB LIMITING
13 Ibs. net: 22 Ibs. shipping.
TEMPERATURE RANGE:

—20°C to +55°C SOLID STATESMAN LIMITER

INPUT POWER:
115/230 volts, 50/ 60 Hz.

ORDERING INFORMATION
Solid Statesman Peak Limiting Amplifier 994-6543

k(5

HARRIS
INTERTYPE

GATES

A DIVISION OF HARRIS-INTERTYPE

CORPORATION

123 HAMPSHIRE ST. - QUINCY, ILLINOIS - 62301 « U.S.A.

CP 2.5-570 ADV. 233A
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PERFORMANCE FEATURES
® True Peak Limiting without Clipping.

is less than 1.0% with up to 30 dB of limiting. Fre-
quency response remains uniform with or without

SOLID STATESMAN PEAK LIMITING AMPLIFIER

ation where peaking and phasing of the signal
are not desired such as FM or TV. Two Solid

@ Choice of Asymmetrical (AM) or Symmetri- limiting. :Sfcfe Limiters may be operof?d together with a
cal (FM and TV) Limiting. jumper for FM Stereo operation. A front panel INPUT
control also permits the limiter to be disabled for WA

® Avutomatic Phase Reversal, with asymmetri-
cal limiting.

@ Permits Higher Average AM Modulation
Levels.

HIGHER MODULATION LEVELS

Fast attack time (in microseconds) and variable
release time provide complete freedom from

proof of performance tests. The limiter will then
operate without limiting with levels up to 6 dB
higher than normal to permit full modulation

without losing calibration of the system.

@ All silicon solid state circuitry. . ) My
“thumping’ with limiting of 15 to 20 dB on most : ] Clipping begins without limiting. (Actual Limiting
@® Fast Attack Time in microseconds s confent. A 30:1 compression tafie Gllows Only 3V2" of standard rack space is required i e Eeg“l.: umij’"sig;’;, 3 diP;;’;’ e
—Variable Release Time. ;9 20/ " ' d l' " p'fh . dol for the M-6543 limiter. All operating controls are w: isuseg (i er G eSSy
o . .5% negative modulation without overmodula- | . s
° i - . ] . ) R ocated behind the front access panel. Circuit
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True limiting without peak clipping is achieved in

the M-6543 Solid Statesman Limiter with an aver-
age 3 to 5 microsecond attack time. This elimin-
ates several milliseconds of clipping found in
most limiters while the limiting action catches up;
it also eliminates associated distortion. Thus in the
M-6543 even the most critical ear cannot detect
audible distortions that are apparent with hard

clipping.

AUTOMATIC PHASE REVERSAL

The highest peak of the audio signal is made
positive to produce the highest AM modulation
level in the transmitter. This asymmetrical limit-
ing causes no base line shift in the limiter, and

does not artificially alter the balance of the pro- {

gram content. It does permit greater modulation
of the natural positive peaks with the resultant

The signal at “A” applied to a conventional limiter with
a clipper produces output “B”. Here the signal is first
clipped introducing distortion, and then several milli-
seconds later the true limiting is accomplished. Gates
Solid Statesman Limiter completes the limiting action
during the first half cycle of the pulse (output “C"”). Any
distortion produced would be during the first half cycle,
and after that the signal would be truly limited without

Limiting takes place on the first
half cycle wusuvally in 3 to 5

( microseconds.
|
OUTPUT “C”
GATES
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LIMITER

C'Fully limited wave form

Very low distortion is typically 0.2% at 30 Hz increase in transmitter power. AR e e

and 0.3% at 16 kHz with 10 dB of limiting, and it Symmetrical limiting is also available for oper-
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SPECIFICATIONS

GAIN; 50 dB, =2 dB max. @ 1 kHz. (May be reduced
by built-in input and/or output attenuators).

FREQUENCY RESPONSE: 1.0 dB, 30 Hz to 16 kHz, be-
low threshold of instantaneous limiter.

HARMONIC DISTORTION: 1% Max. 30 Hz to 16 kHz, be-
low limiting, or at 10 dB of limiting in any recovery
made.

NOISE: 70 dB below the threshold of limiting. (Limiting
Threshold 30 Hz to 16 kHz.)

ATTACK TIME: 40 microseconds, maximum (no “thump-
ing”).

RECOVERY TIME:—Selectable:
FAST: Dynamically Gated for 200 milliseconds

MEDIUM: 2 seconds
SLOW: 10 seconds

AMOUNT OF LIMITING: 30 dB.

ORDERING
Solid Statesman FM Limiter

LIMITING SLOPE: Betier than 30:1. (A 30 dB increase in
the input signal will produce less than a 1 dB rise in
the output level.)

INPUT LEVEL: —17 dBm to +23 dBm for 10 dB of limit-
ing.

OUTPUT LEVEL: Adjustable to +23 dBm maximum with
limiting, +30 dBm amplifier maximum.

INPUT AND OUTPUT IMPEDANCE: 600 ohms, balanced
or unbalanced.

DIMENSIONS: 372” H x 135%” D x 19”7 W (standard
rack).

WEIGHT: 14 lbs. net; 23 Ibs. shipping.

TEMPERATURE RANGE: —20°C to +55°C. —4°F to
+130° F.

INPUT POWER: 115/230 volts, 50/60 Hz, 5 watts.
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IMPORTANT FEATURES

@ Selectable recovery times
FAST « MEDIUM « SLOW

® Selectable frequency threshold for
taneous peak controlling

instan-

® High compression ratio—greater than 30:1

High output modulation due to unique dy-
namic recovery circuit

Separate input and output attenuators
Extended control range (30 dB)

Low distortion

Fully field tested

Gates’ new Solid Statesman FM Limiter (M-6631)
is designed to prevent FM over-modulation, while
retaining the original fidelity of the program ma-
terial. This is accomplished through a combin-
ation of limiting, pre-emphasis, instantaneous
peak controlling and de-emphasis.

A wide control range, low distortion and rapid
attack time are outstanding features of the
M-6631—made possible by the extremely close

balance of the “Differential Amplifier” used as
the gain control device.

Another important feature is the selectable re-
covery time, which allows each station to choose
the best recovery time (FAST, MEDIUM, SLOW)
for its type of programming.

In the FAST mode of operation the FM Limiter has
dynamic gated recovery. This permits very fast
(200 millisecond) recovery times for the highest
possible modulation levels, while distortion fig-
ures are almost as low at 30 Hz operation as at

1000 Hz.

The MEDIUM and SLOW positions are conven-
tional and offer slower recovery times for sta-
tions desiring protection from over-modulation,
but more subtle operation.

The selectable frequency threshold for instantan-
eous peak controlling permits the local station to
select the frequency at which the instantaneous
peak controller starts operating. This control func-
tion is related to the FCC 75 microsecond pre-em-
phasis curve, and is intended to offer stations
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o

SOLID STATESMAN FM LIMITER

A 0 100 0 B O T L adskd T T
i EEBmsEsmmmn SN
11 s

—
1 i

BES smtckﬁm SREREREEERaEaE, "JhERh i
P} ARSsBEBSEEaCEEAA EEEzs=zagEa. L SREaREaE

b
M4 't
- h : PR + 1
t vl 1 1 7 0 A L
UTRON STLOw e b 8A
e et PHPYY SELECHIBN————p el b e # -4 I y-a 2, -
5 jwp » ‘T + [TTT-
4 o ~ * g - 4+ 44 4
: % =i o4l 1 ol ! F 30T 32 )
153 08 W A
i I S Lt -
e O R A - - - " orom Y =
MM mishuAY : | i JE e - t i O 80 8 O g ol NN §ES €
""'"‘m‘rﬁ[ﬁﬁmm HrieaL T 3 T 1 SRS EERERE RN - TI1 I!é 37
7 B » K iy - 111 111 1
14 e l T » e RO Ra e | > 1
LI | || | ] g 1
IR NSNS R | | ns
e Ll m :
SRMeREEEEELER sssasaass
TN TE N 0 S CrrFTT L
INPUY SELECTION “ i [ » ¥ ] L. 1
e mmn Y T ¥ B ] ] T 3
S J{ T O L < T I
- 311 ] Ic Sl 11
ik T . EREE
bt "‘f s a e - o 5‘5?!_ - ﬂ
[T X yiel ) (5 1 =8 Tt 0 BN RSN 8§

OPERATIONAL CURVES

positive protection, but lesser amounts of control
action if desired.

.
{--;Two FM Limiters may be synced together for

stereo operation with a small phone jumper.

A front panel control permits the user to disable
the unit for proof of performance tests.

RECOVERY

JiME SEC.

Only 3Y2” of standard rack space is required for
the M-6631 FM Limiter. All operating controls
are located behind the easily removed front
access panel. Circuit components are readily
accessible by removing the top cover. Input and
output connections are provided on a barrier ter-
minal block on the rear of the unit along with the
stereo sync jack and AC power and fuse.

LIMITER
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MSP-100 SPECIFICATIONS

PERFORMANCE SPECIFICATIONS

FREQUENCY RESPONSE: 30 Hz to 15 kHz, =+ 1 dB of 1 kHz value at +10
dBm output, control functions disabled.

HARMONIC DISTORTION (TOTAL): 0.25% or less, 20 Hzto 15 kHz at +10
dBm output with control functions disabled.

INTERMODULATION DISTORTION: 0.5% or less, 60 Hz and 7 kHz mixed
4:1 at +10 dBm output with control functions disabled.

NOISE: 65 dB below + 10 dBm output over 30 Hz to 15 kHz bandwidth for O
dBm input with control functions disabled.

GAIN: Switch selected, 23 dB or 43 dB, + 2 dB (input and output controls
allow finer adjustment).

MAXIMUM OUTPUT LEVEL! +18 dBm.

GENERAL
SOURCE LOAD IMPEDANCE: 600 ohms, balanced or unbalanced.
AC INPUT POWER: 115/230 volts, 50/60 Hz, single phase, 40 watts.

TEMPERATURE RANGE: Operating, 0° to +55° C;
storage. -40° to +85° C.

HUMIDITY RANGE: Non-condensing. 5% to 95% relative.
ALTITUDE RANGE: To 10.000 feet AM.S.L.
DIMENSIONS: 17.6" (448 cm) W x 14" (35.5 cm) H x 15.1" (38.4 cm) D.

OPERATIONAL SPECIFICATIONS
AGC Section

CROSSOVER FREQUENCIES: Switch selectable. £ 10%:
Low: 75, 95, 105, 135, 160, 230, 320 Hz.
High: 1.7, 2.2, 2.5, 3.1, 3.7, 5.3, 7.2 kHz.

ATTACK TIME: (Applicable to each of 3 bands}: Compression or expansion,
switch selected .25, .8, 2.5, 8, 25 milliseconds.

RECOVERY TIME (Applicable to each of 3 bands): Compression or expan-
sion, switch selected 0.4 to 6 seconds: dual recovery mode {when used}
dynamically increases period recovery time up to 11 times selected.

COMPRESSION RATIO (Applicable to each of 3 bands): Switch selected,
12:4; 12:2; 12:1, 12:0.5 (dB/dB) at center of range.

EXPANSION RATIO (Applicable to each of 3 bands): Fixed, 12:24 dB/dB.

COMPRESSION THRESHOLD (Applicable to each of 3 bands): Adjustable
over 12 dB range.

EXPANSION THRESHOLD (Applicable to each of 3 bands): -30 dB
relative, adjustable +12 dB.

EXPANSION RANGE (Applicable to each of 3 bands): 12 dB.

COMPRESSION RANGE (Applicable to each of 3 bands): 24 dB.

Limiter Section

ATTACK TIME: Automatic mode, 25 microseconds to 3.6 milliseconds deter-
mined by program signal; manual mode, 0.04 to 3.6 milliseconds.

RECOVERY TIME: Automatic mode. 40 milliseconds to 10 seconds deter-
mined by program signal; manual mode. 0.4 to 6.5 seconds. Dual recovery
mode (when used) dynamically increases recovery time up to 11 times
selected period in either mode.

LIMITING RATIO: 12:0.5 (dB/dB). minimum.

LIMITING RANGE: 12 dB.

FM Protection Section

COMPENSATION CURVES: Flat, 25. 50 and 75 microsecond.
ATTACK TIME, H.F. LIMITER: 100 microseconds.
RECOVERY TIME, H.F. LIMITER: 100 milliseconds.

OPERATIONAL MODE: Parallel split-band with H.F. control only. Crossover
frequency: 450 Hz. High frequency control: infinitely variable from full
clamp to full gain-reduction limiting.

AM Protection Section

ASYMMETRICAL LIMITING: 100% to 133%, continuously variable.

LIMITER ATTACK TIME: Automatic mode, 25 microseconds to 3.6
milliseconds, determined by program signat: manual mode, 0.04 to 3.6
milliseconds.

LIMITER RECOVERY TIME: Automatic mode, 40 milliseconds to 10
seconds, determined by program signal; manual mode, 0.4 to 6.5 seconds.
Dual recovery mode {when used) dynamically increases recovery time up to
11 times selected period in either mode.

ASYMMETRICAL SENSITIVITY: 5%.
SWITCHING TIME: Less than 1 microsecond,
SWITCHING ACTIVATOR: Pause detector and zero crossing detector.

PAUSE DETECTOR SENSITIVITY: 10 dB, 20 dB. 30 dB below limiting
threshold {switch selectabie).

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ORDERING INFORMATION

MSP-100 FM/TV Audio Processor (stereo} ...............
MSP-100 FM/TV Audio Processor {mono}...............
MSP-100 AM Audio Processor {mono) . .................

................................................ 994-7967-001
................................................ 994-7968-001
................................................ 994-8148-001

HARRIS CORPORATION Broadcast Products Division
P. O.Box 290, Quincy, lllincis 62301 U.S.A.

JK-6.56M-1277

ADV. 509A PTD. IN USA.
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HARRIS

COMMUNICATIONS AND
INFORMATION HANDLING

MSP-100

Audio
Processor

for
AM/FM/TV

Insures maximum signal power with minimum
distortion

Replaces six to eight separate processors
Automatic audio processing

Asymmetrical limiting to achieve 125% positive
peak modulation for AM

Switch selection of all operating parameters for
tailoring sound to station format

Expandable to FM stereo by adding plug-in
modules
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MSP-100, SHOWING METER MODULE CONTROLS.

The Harris MSP-100 Audio Processor is
an extremely flexible audio control
package offering new control concepts
and unequaled versatility. It is designed to
allow the highest possible modulation
levels, with minimum distortion. This
single unit incorporates a tri-band AGC
and broadband peak limiter with pre-
emphasis compensation to permit un-
paralleled “tailoring” of sound to station
format.

The modular construction assures flexibili-
ty in initial installation and in future ad-
ditions. An FM monaural unit is convert-
ed to stereo operation simply by plugging
in “right channel” modules. No critical
calibration adjustments are required.

All audio circuitry employs linear in-
tegrated circuit amplifiers with no discrete
transistors, reflecting the state-of-the-art
approach to circuit design.

INPUT SELECTION. An active instru-
mentation-type input circuit permits
balanced or unbalanced input without
modification. Problems normally associ-
ated with transformer inputs relative to
frequency response, low-frequency distor-
tion and transients are eliminated.

An input sensitivity switch (20 dB) and a
further fine adjustment range of 20 dB
allow control of input level to the AGC
section over a 40 dB range.

AGC SECTION. Three AGC circuits
process separate segments of the audio
spectrum independently. Operational
parameters, including frequency band-
widths, thresholds and shapes, and at-
tack/recovery times, are variable to user
tastes in each band. Variation of
parameters directly affects the output
spectral distribution—the characteristic
“sound’ of the processed signal. The AGC
module may be quickly set for use as a
gentle AGC, spectral equalizer, fast paral-
lel split-band compressor, or anything in
between.

Confusion in operational adjustment is
minimized by the extensive use of selector
switches rather than potentiometers. High
and low crossover frequencies are ad-
justable to any one of seven frequencies
each. Attack and recovery times of expan-
sion and compression have five different
periods each per band. The dual recovery
mode expands the range of recovery times
to ten per band. Expansion and compres-
sion thresholds may be adjusted in-

dependently in each band. Exclusive
crossover compensation assures frequen-
cy response free from sharp peaks or dips
under both dynamic and static conditions.

The gain controlling element is a mono-
lithic four-quadrant multiplier operating in
the two-quadrant mode, assuring op-
timum noise and distortion performance.
Exact tracking between bands and
between left and right stereo channels is
inherent in the circuits used.

Metering modules are located above the
main signal card frame and contain most
operating parameter adjustment switches.
One module is used per band. Meter cir-
cuitry can be switched to monitor left or
right band control signal or the greater of
the two. In stereo operation, the greater of
left or right controls the gain of both sec-
tions.

LIMITER SECTION. A broadband fast
limiter controls transient peaks and sum-
mation errors present in the output of the
tri-band AGC. The unit analyzes program
content and automatically selects op-
timum attack and recovery time con-
stants. Automatic attack time selection
minimizes transient intermodulation of
restricted-bandwidth signals during limit-
ing. Automatic recovery time selection
optimizes the degree of dynamic range re-
duction to the nature of the program
signal.

A two-quadrant multiplication technique
similar to that employed in the AGC sec-
tion is used to control limiter gain.
Automatic attack circuitry analyzes the
signal density in six separate frequency
bands and selects faster attack times
when significant high frequency energy is
present. Automatic recovery is based on
the detection of syllabic rate. Pulsing
signals, such as voice, have a waveform
envelope containing many more pulses
per second than smooth signals, such as
certain musical selections. Recovery time
is selected by a limited bandwidth pulse
counter to eliminate extreme recovery
selection errors on very rapid pulses such
as drum rolls.

Attack and recovery times are monitored
by LED status indicators. Manual selec-
tion of attack and recovery times is
available over a range of five values for
each, with dual recovery available in both
manual and automatic modes. Stereo
strapping of limiters is easily connected
and disconnected. An expanded scale
meter indicates limiting over a 12 dB
range; it can be switched to monitor left
limiting, right limiting, or the greater of the
two.

FM PROTECTION SYSTEM. High fre-
quency energy can cause significant over-
drive conditions in pre-emphasized
systems such as FM, TV and SCA broad-
casting., and tape recording. Modification
of the signal is required to eliminate in-
stantaneous overdrive when high frequen-
cies are present.

A split-spectrum approach is used. Low
frequency signal components have little
overdrive potential but contribute signifi-
cantly to signal loudness. High frequency
signal components affect overdrive great-
ly. therefore they are controlled to a far
more significant degree than low-fre-
quency signals.

Input signal from the limiter is pre-
emphasized and split into two bands
above and below 400 Hz. The high fre-
quency band feeds a parallel clamp circuit
and fast limiter. The output signal may be
adjusted to combine any combination of
limited or clamped signal with the un-
processed low-frequency signal. A final
broadband clamp circuit controls transient
peaks and summation errors. De-empha-
sis after the clamping sections minimizes
audible harmonic distortion. LED's are
used to indicate operation of the high
frequency limiting and clamping.

AM PROTECTION SYSTEM. Tc convert
from FM to AM, simply replace the FM
Protection Module with an AM Protection
Module—this is the only change that is
needed.

The AM Protection Module works in con-
junction with the broadband peak limiter
featuring low distortion and low noise.
Asymmetrical limiting of the signal is
achieved through the use of innovative
circuitry to allow 125% positive peak
modulation. A polarity reversal circuit,

employing digital detection techniques,
reverses polarity only when the program
waveform goes through a zero crossing.
This assures very rapid, inaudible, switch-
ing. Rapid recovery, with minimum low
frequency distortion, is provided by a un-
ique integrated circuit which eliminates
“holes” produced by conventional delayed
recovery distortion reduction techniques.

For operation with transmitters not
capable of 125% positive modulation, the
positive peak ceiling of the limiter is ad-
justable from 100% to 133%. LED’s are
provided on the front panel for readout of
polarity and asymmetrical limiting.

OUTPUT AMPLIFIER. State-of-the-art
circuitry insures best transient response
without the distortion or ringing lim-
itations of transformers. The output am-
plifier does not use any transformers or
transistors whatsoever in providing a 600
ohm balanced output capable of deliver-
ing + 18 dBm. Integrated circuits are used
exclusively. Both coarse and fine output
level adjustments are provided.

Qutput metering circuitry permits obser-
vation of peak signal levels both with and
without pre-emphasis. Meter sensitivity
can easily be changed in precise 2 dB in-
crements. As in the AGC metering
modules, left output, right output, or the
greater of the two can be switched into
the meter.

POWER SUPPLY. The power supply is
fully regulated, using a redundant regula-
tion scheme. Failure of a module would
not cause the entire unit to cease opera-
tion. This is particularly important in
stereo broadcasting. Simple integrated-
circuit regulators are employed for ease in
trouble-shooting. A unique power status
monitor indicates deviations in the output
of the primary regulators, to quickly locate
faults or identify potential problems.

RFI PROTECTION. Since the processor
will be located near the transmitter in
most installations, special attention has
been paid to RFI protection. Each plug-in
module has been shielded, grounding of
circuitry has been given special attention,
extensive use of ground planes on PC
boards has been made and filters have
been used at critical points.

MECHANICAL. Modular construction
allows easy access to all circuit elements.
All plug-in modules are easily serviced
through the use of an extender card.
Metering modules lift out for accessibility
and the power supply is easily accessed
by removing the top cover. Ease of
maintenance and an extremely clean
appearance have been achieved through
the use of a mother board and plug-in
card concept. Most maintenance and ser-
vice is easily performed without removing
the unit from its rack.
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