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Harris MW-50C3...the latestin a line
of legendary performers

Duration Modulator

design

maintenance

® Reduced operating costs compared to other
50 kW designs from an overall efficiency of 60%

® Exceptional signal clarity achieved from
industry low 2.4% harmonicand 2.4% |.M.
distortions at high modulation percentages

® Elimination of costly, inefficient modulation
transformer and reactor through patented Pulse

® Automatic modulation tracking circuit for
minimized operator adjustment

® Proven AM stereo performer

® Minimized spares inventory from three tube

® Wide cabinet accessibility for easy routine

The Harris MW-50C3 delivers overall
performance superior to any other 50-
kilowatt medium wave broadcast
transmitter. The transmitter is high
level plate modulated, using Harris’
patented, highly efficient Pulse Dura-
tion Modulator (PDM). This, in combi-
nation with a number of other out-
standing features, makes the MW-50C3
the most advanced 50-kilowatt AM
transmitter in the world.

THE MODULATION SYSTEM

Harris’ Pulse Duration Modulator is
characterized by low plate dissipation
and low tube peak currents. Peak
cathode currents are about one-half
that of comparable transmitters. Aver-
age plate dissipation runs substan-
tially below rated levels, and all peak
voltages are maintained well below
component ratings. Conservative de-
sign and incorporation of PDM cir-
cuitry allows a continuous 100% sine
wave modulation rating.

INDUSTRY LOW HARMONIC AND
INTERMODULATION DISTORTION
Broadcasters can expect exceptional
signal clarity from the MW-50C3 on

current generation AM radios or ad-
vanced high fidelity AM receivers,
either mono or stereo. This perform-
ance is gained from continued refine-
ments to the Harris Pulse Duration
Modulation system that now results in
an exceptionally low 2.4% harmonic
and 2.4% |.M. distortion levels at mod-
ulation percentages of 95% and 90%
respectively. The MW-50C3 is the lead-
ing 50 kW AM design delivering low
harmonic and intermodulation
distortion.

IMPROVED SQUARE

WAVE PERFORMANCE

With the addition of a new op-amp
audio input stage, the MW-50C3 is now
effectively DC coupled from the audio
input to the RF power amplifier. The
new circuit extends the transmitter’s
low end frequency response essen-
tially to DC, (approximately 2 Hz).

Consequently, the MW-50C3 enjoys a
noticeable improvement in square
wave performance, with low frequency
tilt nearly non-existent. The MW-50C3's
high frequency response can be
tailored to meet individual stations’
programming needs.

IMPROVED OVERSHOOT
PERFORMANCE
Harris has incorporated circuitry that

effectively reduces complex audio
overshoots by 30%, without com-
promising any other audio specifica-
tion. This improvement allows MW-
50C3 users to increase their average
modulation over the already high level
characteristic of Harris’ Pulse Duration
Modulation. By selection of a single
component the frequency response of
the MW-50C3 may be tailored to best
suit the station format.

IMPROVED TRANSIENT

RESPONSE

Installation of a high speed op-amp
input stage has the same advantages
an an audio input transformer—good
isolation, impedance matching and
common mode rejection. At the same
time, the balanced op-amp input stage
allows a dramatic improvement in
transient response. The result: even
more faithful transmission of today’s
dynamic program material.

HIGH OVERALL EFFICIENCY

The Pulse Duration Modulator em-
ployed in the MW-50C3 approaches
90% efficiency. This impressive mod-
ulator efficiency enables the transmit-
terto achieve an unusually high overall
efficiency of greater than 60%. As a
result, power consumption is signifi-
cantly below that of other 50-kilowatt
medium wave transmitters currently
available, orin service.

AUTOMATIC MODULATION
TRACKING
Since incoming AC line voltages

change radically during the course of
the broadcast day, there is a direct ef-



In a Harris PDM transmitter the mod-
ulator operates in a manner similarto a
switch. It has two conditions—on and
off. Audio information is contained in
the duration of the ““on” pulse. Thus
the name “Pulse Duration Modulation”.

The amplitude of the R.F. signal is de-
termined by the percentage of time the
modulator tube is conducting (duty cy-
cle). A square-wave signal of approxi-
mately 70 kHz is pulse-width-modulated
by the audio signal. The amplitude of
the audio signal causes the symmetry
of the kHz square wave to vary. For
instance, a large positive signal will
cause the square wave to be on’ most
of its cycle. A large negative signal will
cause the square wave to be “off”
most of the time. The frequency of the
audio determines the frequency at
which the symmetry of the square
wave varies.

The Harris PDM modulation is high-
level plate modulation of a class C RF
amplifier. The difference is simply the
manner in which the audio signal is
translated and applied in series with
the RF amplifier plate supply. The
audio intelligence is superimposed on
a 70 kHz pulse train at a low level. It is
then amplified by a series of amplifiers
to a level sufficient to modulate the
final RF amplifier. The 70 kHz compo-
nent is then filtered out to leave the
amplified audio and a dc component
that is the modulated plate voitage for
the class C final amplifier. This elimi-

MW-50L3, front doors removed.

nates the need for a modulation trans-
former and reactor.

Continuous 100 percent modulation
capability over a wide frequency range
is inherent in this system and thus pro-
vides exceptionally good trapezoidal
modulation capability with no com-
promise of cost or complexity. Another
feature of this high-efficiency series
type moduiator is automatic carrier
level control and simple power level
change. Another is fast acting crowbar
protection from flash arcs, accom-
plished by opening the high-voltage
plate line to the power amplifier tube.

The high-efficiency modulator pro-
vides carrier level control and fast act-
ing crowbar protection because the
modulator is in series with the PA and
the voltage applied to the PA tube can
be rapidly removed by turning the
modulator tube off in case of an arc or
other fault or adjusted to any dc level
between zero and normal plate vol-
tage. The PA plate voltage is de-
termined by the duty cycle of the PDM.
If the duty cycle is zero, there will be
zero PA plate voltage. If the duty cycle
is 10 percent, the PA plate voltage will
be 10 percent of the high voltage (HV)
power supply voltage. During normal
full power output the duty cycle is
about 50 percent and the PA plate vol-
tage is about one-haif of the HV power
supply voltage.

THEORY OF OPERATION
How is PDM generated? A PDM puise

train has a constant repetition rate or
frequency. It is a pulse train of variable
width pulses, the width of the pulses
being a function of the audio am-
plitude. In the Harris PDM transmitters
it is generated by combining a 70-kHz
triangle wave with the audio signal at
the input of a high-gain amplifier. (See
Fig. 1).

The output of a 70 kHz oscillator is
clipped to form a square wave and in-
tegrated to form a ramp or triangular
voltage. This voltage is summed with
the audio signal at the input of a
threshold amplifier. The output of this
amplifier is a modulated rectangular
pulse train with a 70 kHz repetition rate
pulse-width modulated in accordance
with the input audio signal, or, am-
plitude changes in the audio input sig-
nal appear as the duty-cycle change of
constant amplitude rectangular waves.
Succeeding stages in the modulator
chain are simple switches, capable of
turning on and off at a 70 kHz repetition
rate with not more than 1- or 2/us rise
and fall time.

The resulting rectangular pulses are
amplified by the driver and modulator
stages and applied to the RF power am-
plifier cathode through a low-pass fil-
ter that removes the 70 kHz signal and
its sidebands, thereby recovering the
original audio. The modulator tube is
connected in series with the cathode of
the power amplifier tube to obtain nor-
mal amplitude moduiation.



THE PULSE DURATION MODULATOR
IN THE MW-50C3

To accomplish 100 percent modulation
of the final amplifier of the Harris MW-
50C3, average power in the neighbor-
hood of 25 kW is needed. In the MW-
50C3 the power gain necessary to raise
the level of a +10 dBm audio input sig-
nal to the level required to modulate
the RF power amplifier is accom-
plished in four stages: three transistor
amplifiers, one tube. The block
diagram indicates the relationship of
these and other stages.

The modulator tube is connected
through alow-pass filter to the cathode
of the power amplifier. The low-pass
filter provides the necessary function
of removing the 70 kHz frequency com-
ponent and the harmonics thereof and
of recovering the audio as a modulat-
ing signal for the power amplifier. Note
that the modulator is in series with the
power amplifier.

The solid state damper diode is con-
nected between the modulator plate
and +24 kV and conducts alternately
with the modulator, that is, at a 70 kHz
rate. The damper diode conducts when
the modulator does not, providing a
discharge path for the energy stored in
the inductors in the low-pass filter.
This function is necessary for effi-
ciency and low distortion.

THE AUDIO SIGNAL

How is the audio recovered so that it
can be used to modulate the PA tube?
The output of the modulator is a train
of variable width rectangular pulses of

70 kHz frequency. Before this signal
can be applied tothe PAtube it must be
converted to audio. This is accom-
plished by means of a low-pass filter.
The filter eliminates all of the 70 kHz
switching frequency and leaves the de-
sired audio component.

NOTABLE FEATURES OF PDM

The most troublesome components in
an AM transmitter, the modulation
transformer and reactor, have been
eliminated by use of the pulse duration
modulator. Because the modulator
stages operate in a highly reliable
saturated switching mode, small
changes in component characteristics
have negligible effect on the mod-
ulator performance. Tube and transis-
tor linearity has almost no effect on the
modulator performance. The mod-
ulator tubes and transistors operate in
a manner similar to a switch. All they
have to do is turn on and off. Tube life
under this mode of operation will be
increased greatly.

EASE OF MAINTENANCE
Because of the reduced cost of the
components and the inherent low fail-

ure rate of the saturated switching
mode circuit, maintenance costs are
lower.

Troubleshooting procedures are sim-
plified by the fact that the modulator
stages are inherently either operating
properly or not operating at all. Linear-
ity is not important. Most of the mod-
ulator is solid state.

OPERATING ECONOMY

With an overall efficiency of greater
than 60% normally achieved and the
lower number of tubes, transmitter
operating cost is greatly reduced from
that of transmitters using conventional
high-level modulation.

OPERATING CONVENIENCE

Power output can be adjusted to al-
most any power and maintained at that
level. Day/night power change is very
simple.

Broadcast transmitters utilizing puise
duration modulators provide unique
performance and operationa!l ad-
vantages over those of conventional
design.
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fect on transmitter DC supply voltage,
and hence power output. If the carrier
is over or under modulated, output
power changes may hinder the trans-
mitter's audio performance. The MW-
50C3 Modulation Tracking Circuit
eliminates these problems by auto-
matically maintaining the desired
modulation level over a +20% change
in output power. This precision track-
ing circuit eliminates the need to
purchase costly, single-function units
requiring system interface.

ONLY THREE TUBES.....
EXCEPTIONAL TUBE LIFE

The MW-50C3 employs just three
tubes. Rugged ceramic 4CX35,000C
power tetrodes operating at close to
90% efficiency are used in the power
amplifier and modulator. User re-
ported 5 year tube life (40,000 hours} is
not uncommon! The Pulse Duration
Modulator driver stage is solid state,
incorporating a high efficiency MOSFET
amplifier. The RF driver consists of a
rugged 4CX1500A. Use of only three
tubes and two tube types greatly re-
duces spares stock and the associated
costs.

CONTINUOUS 100%

MODULATION RATING

This continuous sine wave modulation
capability permits a higher average
modulation to boost signal strength
without increasing transmitted carrier
power. The MW-50C3 provides 125%
positive peak capability at 55 kW.

MAXIMUM CARRIER POWER

60 KILOWATTS

The Harris MW-50C3 provides a max-
imum carrier power of 60 kilowatts, al-
lowing more reserve for driving direc-
tional arrays than any other 50-
kilowatt medium wave broadcast
transmitter. DC and audio feedback in-
sures overall transmitter stability. The
MW-50C3 can be switched smoothly
from high to low power {any power
from 50 kW to 10 kW) without loss of
carrier, thus minimizing annoying off-
air power changes.

RF SECTION

The RF chain is conventional, utilizing
atransistorized oscillator, buffer, emit-
ter follower, and a 4CX1500A tetrode
tube amplifier to drive a single high
efficiency 4CX35,000 tetrode in a Class
D power output stage.

PROTECTIVE CIRCUITS,

STATUS CHANNELS

All major components of the MW-50C3
are protected by circuit breakers.
Tubes and transistors are protected by
overload relays or current limiting de-
vices. Overloads are indicated ona LED
fault status panel. A quick-acting
circuit protects against damage from
high voltage arcs by limiting the en-

Wave form monitor showing
square wave response of MW-50C3.

ergy in such arcs to 10 watt seconds.
Protection against voltage standing
wave ratios of greater than 1.2to 1.0 is
provided. Both forward and reflected
power are metered at the front panel.

In case of mamentary RF overloads,
the MW-50C3 will recycle automatically.
Should a repeated overload occur
within a 30-second period, the trans-
mitter will remain off until manually
reset. However, if the time between
overloads is greater than 30 seconds,
continuous recycling will occur.

QUIET AIR COOLING

Cooling of the MW-50C3 is accom-
plished by a 5-horsepower direct drive
blower, located in the transmitter
cabinet, which provides cooling for the
power tubes at a low noise level. The
transmitter cabinet airis flushed with a
low speed fan which also operates at a
low noise level. Provisions are made at
the top of the transmitter for ducting
the exhaust air to the outside of the
transmitter building.

Low level Pulse
Duration Modulator
chassis, showing
power control and
audio input/control.

DESIGNED FOR A WIDE

RANGE OF CLIMATES

The MW-50C3 provides top perform-
ance in all types of climates, from hot
and humid to dry and dusty. All trans-
formers and similar components are
hermetically sealed, encased, or vac-
uum impregnated. Performance at
10,000 feet (3048 meters) is certified by
a recognized testing organization.*

EASE OF SERVICE

Maintenance personnel will find
performing routine maintenance and
service on the MW-50C3 easy. Compo-
nent access is convenient through
large front and rear compartment
doors. Interior service lights and con-
venience outlets are also included for
service technicians.

*Copy of certificate available on request.

The Harris Pulse
Duration Modulator

The Harris Pulse Duration Modulator
has been in use by Broadcasters since
1970. Harris’ PDM transmitters from
5 kW to 100 kW, around the world are
noted for their high efficiency and ex-
ceptional signal clarity.

HOW PDM WORKS

Pulse Duration Modulation is a high
level plate modulation technique, simi-
lar to the high level transformer/
reactor configuration used for many
years.




MW-50C3 SPECIFICATIONS

POWER OUTPUT: 50,000 watts (rated), 60,000 watts (capable).
Convenient power reduction through 10,000 watts.

RF FREQUENCY RANGE: 535 kHz to 1620 kHz, supplied to fre-
quency as ordered.

RF OUTPUT IMPEDANCE: 50 ohms unbalanced (higher on spe-
cial order).

RF OUTPUT TERMINAL: 3%" EIA50 ochm flange.

RF FREQUENCY STABILITY: +10 Hz.

RF HARMONICS AND SPURIOUS EMISSIONS: Exceeds FCC and
CCIR specifications.

CARRIER AMPLITUDE REGULATION: Lessthan 2% at 100% mod-
ulation (measured at 1000 Hz).

(AUDIO INTERMODULATION DISTORTION: 2.4% or less, 60/7000
Hz 4:1, SMPTE standard @ 55 kW operation @ 90% modulation.

AUDIO FREQUENCY RESPONSE: +1.0 dB, from 20 to 12,500 Hz
referenced to 1,000 Hz at 95% modulation at 55 kW with Besel
filter out.

SQUAREWAVE OVERSHOOT: Less than 3.0% using 1000 Hz 6 dB
clipped sinewave @ 90% modulation.

TOTAL HARMONIC DISTORTION: 2.4% or less, 20 to 10,000 Hz at
95% modulation at 55 kW. 3% at 25to 10 kW.!

SQUAREWAVETILT: Less than 8% at 20 Hz @ 60% modulation.

COMPRESSION RATIO: 4/1 dB at 3 dB of enhancement; —95%,
+125% modulation. (modulation enhancer operational)

POSITIVE PEAK CAPABILITY: +125% with program modulation
at 55 kW.

NOISE (Unweighted): —60 dB or better below 100% modulation.
Typical —62 dB.?

AM STEREO OPERATION: Incidental Quadrature Modulation
(IQM) is down 25 dB or better at 95% modulation.

AUDIO INPUT: 600 ohms at 0 to + 10 dBm for 100% modulation,
unenhanced; +16 dBm with enhancement activated.

POWER INPUT: 480V +5%, 3 phase, 60 Hz. Available for 380V
+5%, 3 phase, 50 Hz.

POWER CONSUMPTION: 80 kW at0% modulation; 87 kW at 30%
modulation; 110 kW at 100% modulation.3

OVERALL EFFICIENCY: Better than 60% at average modulation.
POWER FACTOR: 95%.
TUBES USED: (2) 4CX35,000C; (1) 4CX1500A.

MONITOR PROVISION: An unmodulated sample is provided for
freq monitor and a modulated sample for modulation monitoring.

REMOTE CONTROL: Self-contained interface for extended or re-
mote control.

AIR FLOW: 5200 CFM total by internal blowers.

OPERATING ACOUSTICAL NOISE: Better than 70 dBA acoustic
rating 3 ft. from front of transmitter.

TEMPERATURE RANGE: —20°Cto +50°C.*
HUMIDITY: 95%.

ALTITUDE: Up to 3,048 meters (10,000 feet) above sea level.
Higher on special order.

SIZE: 78 inches (2.0 meters) high, 144 inches (3.7 meters) wide,
48 inches (1.2 meters) deep (transmitter cabinet). External com-
ponents include high voltage power supply and wall mounted
circuit breaker assembly.®

FLOOR SPACE: Main transmitter assembly 48 square feet (4.5
square meters). Power supply 15 square feet (1.4 square meters).

WEIGHT (Approximate):

Main Transmitter Assembly Power Supply

Net unpacked 5,000 Ibs. {2268 kg) Net unpacked 1,370 Ibs. {622 kg)
Domestic packed 6,000 Ibs. {2722 kg) Domestic packed 1,500 Ibs. (681 kg)
Export packed 7,200 Ibs. (3266 kg) Export packed 1,800 Ibs. (817 kg)

1. If transmitter is operated into a bandwidth limited antenna system,
distortion at the higher modulation frequencies may degrade.

2. Noise measured over the band 20 Hz to 20 kHz, with line to line voltages
of the supply line balanced. Noise may degrade with line voltage
unbalance.

3. Typical power consumption figures are for 50 kilowatts output and for
optimum transmitter adjustment. For higher output powers and/or
transmitter misadjustments, power consumption may be higher.

4. Maximum operating temperature derates linearly to +29°C (84.2°F) at
10,000 feet AMSL (3048 meters).

5. Does notinclude height of output connector, which may be removed for
transport.

HARRIS MAINTAINS A POLICY OF CONTINUOUS PRODUCT IMPROVEMENT, AND THEREFORE RESERVES THE RIGHT TO

CHANGE SPECIFICATIONS WITHOUT NOTICE.

ORDERING INFORMATION

Model MW-50C3, with one set of tubes and 2 crystals, 60 Hz
Model MW-50C3, with one set of tubes and 2 crystals, 50 Hz
Recommended spare parts kit for MW-50C3 transmitter

.................................... 994-8832-004
.................................... 994-8832-005

........................................ 994-8909-002

HARRIS CORPORATION BROADCAST TRANSMISSION DIVISION
P. 0. B0OX 4230, QUINCY, ILLINOIS 62305-4290 U.S.A.217/222-8200

CP-2M-385 (© Harris Corporation 1985

ADV.651APTD. INU.S.A.



HARRIS

MW-10B

10,000 Watt
Medium Wave
Broadcast
Transmitter

» Pulse Duration Modulation* (PDM) eliminates costly, in-
efficient modulation transformer and reactor

® Unsurpassed low frequency square wave performance

® Autcmatic modulation tracking minimizes adjustments

®* No significant overshoot...yielding maximum modula-
tion capability

® No Slewinduced Distortion possible

® High modulator and PA efficiency yields low power
consumption

* Only two tube types

® Produces faithful transmission of today’s demanding
formats in a cost effective manner

*Patented




Harris’ MW-10B...the world standard in 10 kW AM transmitters

PDM and audio input chassis swing down for easy access

The Harris MW-10B delivers overall
performance superior to any other 10-
kilowatt medium wave broadcast transmit-
ter. The transmitter is high level plate mod-
ulated, using Harris' patented, highly effi-
cient Pulse Duration Modulator (PDM).
This, in combination with a number of other
outstanding features, makes the MW-10B
the most advanced 10-kilowatt AM transmit-
terin the world.

THE MODULATION SYSTEM

Harris’ Pulse Duration Modulator s
characterized by low plate dissipation and
low tube peak currents. Peak cathode cur-
rents are extremely low. Average plate dis-
sipation runs substantially below rated
levels, and all peak voltages are maintained
well below component ratings. Conserva-
tive design allows a continous 100% sine
wave modulation rating.

IMPROVED SQUARE WAVE
PERFORMANCE

With the addition of a new op-amp audio
input stage, the MW-10B is now effectively
DC coupled from the audio input to the RF
power amplifier. This new circuit extends
the transmitter’'s low end frequency re-
sponse essentially to DC—approximately
2 Hz. Consequently, the MW-10B enjoys a
noticeable improvement in square wave
performance, with low frequency tilt nearly
nonexistent.

IMPROVED TRANSIENT RESPONSE

Installation of a high speed op-amp input
stage has the same advantages as an audio
input transformer—good isolation, impe-
dance matching and common mode rejec-
tion. At the same time, the balanced op-amp
input stage allows a dramatic improvement
intransientresponse. The result:even more
faithful reproduction of today’'s dynamic
program material.

IMPROVED OVERSHOOT
PERFORMANCE

Harris has incorporated an input Bessel fil-
ter that effectively reduces complex audio
overshoots to a negligible level, without
compromising any other audio specifica-
tion. This improvement allows MW-10B
users to increase their average modulation
over the already high level characteristic of
Harris' Pulse Duration Modulation. By
selection of a single component, the high
frequency response of the MW-10B may be
tailored to best suit the station format.

HIGH OVERALL EFFICIENCY

The Pulse Duration Modulator employed in
the MW-10B approaches 90% efficiency.
This impressive modulator efficiency en-
ables the transmitter to achieve an unusu-
ally high overall efficiency.

AUTOMATIC MODULATION
TRACKING

Since incoming AC line voltages change
radically during the course of the broadcast
day, there is a direct effect on transmitter
DC supply voltage, and hence power output.
If the carrier power changes, over or under
modulation may result, thus adversely af-
fecting transmitter audio performance. The
new MW-10B Modulation Tracking Circuit
eliminates these problems by automatically
maintaining the desired modulation level
over a +20% change in output power. This
precision tracking circuit eliminates the
need to purchase costly, single-function
units requiring system interface.

Wave form monitor showing excellent square wave re-
sponse of MW-10B - 10 kW - 20 Hz at 95% Modulation



MW-10B features easy controls access.

ONLY TWO TUBES...
EXCEPTIONAL TUBE LIFE

The MW-10B employs just two tubes. The
rugged ceramic 3CX15,000H3 triode power
tube is used in the power amplifier. The
Pulse Duration Modulator uses a
4CX15,000A. Use of just two tube types
greatly simplifies spares stocking and as-
sociated spares costs. Highest quality com-
ponents, conservatively rated, are used
throughout the MW-10B to assure a max-
imum degree of reliability. Front panel me-
tering and control enables filament voltage
maintenance for maximum tube life.

CONTINUOQOUS 100%
MODULATION RATING

This continuous sine wave modulation
capability permits a higher average modula-
tion to boost signal strength withoutincreas-
ing transmitted carrier power. The MW-10B
provides 125% positive peak capability.

MAXIMUM CARRIER POWER
11 KILOWATTS

The Harris MW-10B provides a maximum
carrier power of 11 kilowatts, allowing more
reserve for driving directional arrays than
other 10-kilowatt medium wave broadcast
transmitters. DC and audio feedback in-
sures overall transmitter stability. The MW-
10B can be switched smoothly from high
power to low power without loss of carrier,

thus minimizing annoying off-air power
changes.

RF SECTION

The RF chain consists of two switchable
crystals and oscillators, buffer, divider, RF
amplifier, IPA, RF driver, and PA. Only 15
transistors are used in the entire RF chain.

The crystals and oscillators, buffer, divider
and RF amplifier are located on one printed
circuitboard. The divideris asingle IC which
is socket mounted for easy replacement.
Status LED indicators on the PC board show
if voltage is available and if RF is being
generated.

The IPA and RF driver are located on a
swing-down chassis, and consist of five
identical, high efficiency Class D, push-pull
amplifier modules. One module is used in
the IPA and four in the RF driver. The driver
modules are connected so that, should one
fail, the remaining three will provide ade-
quate drive to keep the transmitter on the air
at full power. Fault lamps indicate which of
the modules failed. The PA operates in the
highly efficient class D mode, yielding a
plate efficiency approaching 90%.

PROTECTIVE CIRCUITS,
STATUS CHANNELS

All major components cf the MW-10B are
protected by circuit breakers. Tubes and
transistors are protected by overload relays
or current limiting devices. Overioads are
indicated on a LED fault status panel. A
quick-acting circuit protects against dam-

age from high voltage arcs by limiting the
energy in such arcs to 10 watt seconds.

Protection against voltage standing wave
ratios of greater than 1.2 to 1.0 is provided.
Both forward and reflected power are
metered at the front panel. In case of
momentary RF overioads, the MW-10B will
recycle automatically. Should a repeated
overload occur within a 30-second period,
the transmitter will remain off until manually
reset. However, if the time between over-
loads is greater than 30 seconds, continu-
ous recycling will occur.

QUIET AIR COOLING

A standard three-quarter horsepower,
single phase motor is used with a quiet, low-
speed, belt-driven blower. Provisions are
made on the top of the transmitter for duct-
ing the exhaust air to the outside of the
transmitter building.

DESIGNED FOR A WIDE
RANGE OF CLIMATES

The MW-10B provides top performance in
all types of climates, from hot and humid to
dry and dusty. All transformers and similar
components are hermetically sealed, en-
cased, or vacuum impregnated.

TRANSMITTER LAYOUT

The MW-10B is completely self-containedin
one cabinet—there are no external
components.
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MW-10B SPECIFICATIONS

POWER OUTPUT: (Rated) 10,000 watts. (Capable) 11,000 watts. FCC type
accepted at 10,000, 5000, 2500 and 1000 watts.

MODULATION METHOD: Puise Duration Modutation.

CARRIER SHIFT: (@ 95% modulation with 400 Hz tone) 2% or less.

AUDIO INPUT: (For 95% modulation) + 10 dBm, +2 dB.

AUDIO INPUT IMPEDANCE: 600 ohms balanced.

AUDIO FREQUENCY RESPONSE: + 1 db, 20 to 10,000 Hz. (Response refer-
red to 1 kHz, 95% modulation, with modulations at other frequencies held to
same percentage. Response may degrade at higher modulating fre-
quencies if transmitter is operated into a bandwidth limited antenna

POWER CONSUMPTION (10 kW Carrier):3 (Typical) 20.5 kW, 0% modulation;
22.1 kW, 50% tone moduiation; 28.0 kW, 100% tone modulation. (Max-
imum) 22.1 kW, 0% modulation; 24.3 kW, 50% tone modulation; 30.8 kW,
100% tone modulation.

POWER FACTOR: 95% or better. A

AMBIENT TEMPERATURE RANGE: -20°to +50°C (-4°to +122°F) at sea
level. Decreases 3.5° per 1,000 feet of altitude (84°F at 10,000 feet)

MAXIMUM RELATIVE HUMIDITY: 95%.

MAXIMUM ALTITUDE FOR FULL POWER RATING: 10,000 feet AMSL (3048
meters). Transmitters for operation above 10,000 feet AMSL require spe-

system.) ciasl order.
THD DISTORTION:' 2% or less @ 95% modulation, 20 to 10,000 Hz SIZE:" 78" H x 72" W x 32" D (198 cm x 183 cm x 81.3 cm).
unenhanced.

RF HARMONICS: Meets or exceeds FCC and CCIR requirements.
SPURIOUS OUTPUT: —80 dB or better.

RF FREQUENCY RANGE: 535 to 1605 kHz. Supplied to one frequency as
ordered.

RF OUTPUT IMPEDANCE: 50 ohms, unbalanced. Other output impedances
available on speciai order.

RF QUTPUT CONNECTOR: 13%-inch male EIA flange. Other types of output
connectors available on special order.

MAXIMUM VSWR: 1.3t0 1.

NOISE:2 Unweighted, 60 dB below 100% modulation. Weighted (CCIR Rec.
468-1), 70 dB below 100% modulation.

POSITIVE PEAK CAPABILITY: 125% at 11 kW output, when modulated with
processed program type material.

NEGATIVE PEAK CAPABILITY: 95%.
FREQUENCY STABILITY: +20 Hz or less over operating temperature range.

SUPPLY VOLTAGE: 200/500 volts, 3 phase, 60 Hz, closed delta/wye or
350/430 volts, 3 phase, 50 Hz, 4 wire wye.

LINE VOLTAGE REGULATIONZAND VARIATION: 5% maximum.
LINE VOLTAGE UNBALANCE: 4% maximum.

WEIGHT: Unpacked, 1500 Ibs. (680.4 kg) - approximate. Domestic packed,
1900 Ibs. (861.8 kg) - approximate. Export packed, 2150 Ibs. (975.2 kg)
approximate.

CUBAGE: 120cu. ft. (3.4 cu. meters) packed - approximate

FINISH: Biue, white and biack.

TUBES USED: (1) 3CX15,000H3 and (1) 4CX15,000A.

REMOTE CONTROL: Normal terminal board interface.

1. Distortion measured at 95% modulation, or less, down to 25%. If transmitter
is operated into a bandwidth limited antenna system, distortion at the higher
modulating frequencies may degrade.

2. Noise measured over the band 20 Hz to 20 kHz, with line to line voltages of
the supply line balanced. Noise may degrade to 56 dB below 100% modu-
lation with line voltage unbalance not exceeding 4%.

3. Typical power consumption figures are for 10 kilowatts output and for op-
timum transmitter adjustment. For higher output powers and/or transmitter
misadjustments, power consumption may be higher.

4. Maximum operating temperature derates linearly to +29°C (84.2°F) at
10,000 feet AMSL (3048 meters).

5. Does not include height of output connector, which may be removed for
transport.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ORDERING INFORMATION

MW-10B Transmitter with one set of operating tubes and two crystals, for 200-250

Volts or 350-430 Volts, 3 phase, 60 Hz operation

......................................... 994-8624-004

MW-10B Transmitter with one set of operating tubes and two crystals, for 200-250

Volts or 350-430 Volts, 3 phase, 50 Hz operation
Recommended spare semiconductorkit ...........

......................................... 994-8624-006
........................................ 990-1018-001

Low voltage and filament voltage regulator, and line voltage regulator for MW-10B available.

HARRIS CORPORATION BROADCAST GROUP
P.0O.BOX 4290, QUINCY, ILLINOIS 62305-4290 U.S.A.217/222-8200

CP-1M-885 (© Harris Corporation 1985

ADV.610A PTD.IN U.S.A.




SX-5A 5000 Watt
SoundStar):’&

AM Transmitter




SoundStar SX-b6A—hightechnology in anideal
blend of broadcast and computer science

exceptional signal clarity

amplitude linearity

of line voltage fluctuations

*Patented

® 100% solid state for highest reliability

® Exceptionally high operating efficiency offers direct cost
savings over other 5 kW designs

@ Polyphase PDM* for the best audio performance and

® Dual microprocessor control and status monitoring eases
operation and simplifies service

® SunWatch™ programmable time and power level option
automatically executes PSA and PSSA schedules

® F/at-Pass output network for exceptional phase and

® Output power and modulation level held constant regardless

@ Designed for stereo operation (optional)

Low level plug-in circuit boards
are conveniently housed on a
vertical slide-out drawer for
easy maintenance.

The Harris SX-5A is based on a rigid
design philosophy applied to the entire
SoundStar Series of solid-state AM
transmitters. Central to this concept
are the commitments to achieve:
a) The highest possible audio
performance
b) The highest possible overall
efficiency
¢) Maximum reliability
d) Optimum stereo performance

The SX-5A broadcast transmitterisina
class by itself. It is computer designed
and computer tested, with its own self-
contained dual status and control com-
puters. The SX-5A is 100% solid state
and not affected by loss of emission,
shorted elements or other problems
found in tube type transmitters.

EFFICIENT POWER DEVICES

With the SoundStar Series of transmit-
ters, Harris introduces new high power
semiconductor technology to its
broadcast products. State-of-the-art
MOSFET transistors, as opposed to
bipolar devices, achieve higher effi-
ciency in the SX-5A.

WHY MOSFETS?
MOSFETS (Metal Oxide Semiconduc-

tor Field Effect Transistors) represent
the latest generation of power devices
offering significant benefits over bipo-
lar transistor technology. Combined
with the circuits used in the SX-5A,
MOSFETS prove to be extremely effi-
cient. Unlike bipolar devices,
MOSFETS are not subject to thermal
runaway damage. Additionally MOSFET
transistors are ideal for parallel opera-
tion where multiple devices are re-
quired. In the Harris design, the tran-
sistors in the power amplifier are
operated in parallel for DC. But unlike
other transmitters, the ferrite com-
biner places the amplifiers in an RF
series configuration. This SX-5A fea-
ture does notincrease the stress on the
remaining transistors should a MOSFET
fail, thus allowing continued operation
at redOced power with acceptable audio
performance. MOSFET transistors are
used both in the modulator and PA
stages of the Harris SX-5A.

HIGHLY EFFICIENT POWER AMPLIFIER
The SX-5A contains four RF power am-
plifier modules conservatively rated to
produce 5600 watts output. The
MOSFETS are grouped in a quad con-
figuration and combined in a low loss

series configured ferrite combiner.
Harris” PA module design efforts have
resulted in an overall PA efficiency ex-
ceeding 85%.

POLYPHASE PDM MODULATION
Polyphase PDM is a significant im-
provement of the Harris Pulse Duration
Modulation System. It is a 4-phase
system in which the audio inputis sam-
pled four times during each PDM cycle,
resulting in lowest harmonic and in-
termodulation distortion of any AM
transmitter available today.

The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency exceeding 90%. Polyphase
PDM also allows the low pass filter to
have a wide audio passband, and with
the Bessel filter, reduces overshoot on
sharply rising waveforms. This pro-
vides the ability to achieve higher
levels of modulation density. Should
there be a malfunction of one phase of
the system, operation continues with a
slight reduction in performance until a
convenient maintenance action can be
scheduled. Harris’" Polyphase PDM



achieves new levels of AM audio
performance and reliability.

EXCEPTIONALLY HIGH

OVERALL EFFICIENCY

The exceptionally high PA and modu-
lator efficiency of the SX-5A combine
to yield greater than 65% overall AC to
RF efficiency. This represents a 17% to
30% direct power saving compared
with other 5 kW transmitters now in
use!

FLAT-PASS OUTPUT NETWORK

After examining various output net-
works in past and current transmitters,
Harris chose an output network/band-
pass filter consistent with the design
objectives of the SX-5A. The computer
designed F/at-Pass output network is a
Butterworth bandpass filter yielding
superb phase and amplitude linearity—
two critical requirements for optimum
AM Stereo performance.

The innovative design of the F/at-Pass
network allows modulation monitor-
ing and forward power to be measured
at a fixed impedance. The directional
coupler is always located at a 50 ohm
impedance point. Direct drive tuning
and loading controls simply adjust the
SX-5A to match a load that can be any
value within a 1.5:1 VSWR circle.

TRANSMITTER AND ANTENNA
SYSTEM PROTECTION

High speed lightning protection results
from design techniques and devices
used inthe SX-5A. The transmitter con-
stantly monitors VSWR status and
takes action only when operational
limits are exceeded. Unwarranted
VSWR trips, due to weather, are
minimized. The transmitter is pro-
tected when subjected to an open or
shorted load even at full output power.

DUAL MICROPROCESSOR CONTROL
AND STATUS MONITORING

Harris’ extensive experience in trans-
mitter technology and digital based
products (program automation, auto-
matic camera setup, and facility con-
trol) permits the incorporation of pow-
erful control and diagnostic features
into the SX-5A transmitter. Should a
multiple overload occur, the operator
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Spectrum analyzer response of F/at-Pass
output network maximizes mono and
stereo performance.

Pushbutton diagnostics!

The SX-5A transmitter brings a wealth of
diagnostic information to your fingertips
through the microprocessor keypad located on
the front panel.

may review stored previous meter
readings and sequential status indica-
tions to determine the fault. Many use-
ful operating parameters are available
at fingertip command at the front panel
keypad, making the SX-5A one of the
easiest transmitters to monitor, con-
trol and service. The controller is pre-
programmed at the factory and simply
requires interrogation by the operator.

Operationally, the SX-5A consists of
three eye-level meters displaying
Power Amplifier Volts, Power Am-
plifier Current and Forward/Reflected
Power. To the right of these large,
easy-to-read meters are six il-
luminated switches labeled as follows:

Off-Fault—This pushbutton not only
turns the transmitter off, but also acts
as a master status lightin the eventofa
transmitter malfunction.

Low, Medium and High—Iindependent
tri-power levels can be set to any value
foreach of the three power control but-
tons. The illuminated button indicates
which power level is operating. No
contactor or power transformer tap
changes are required.

Raise Power/Lower Power—These
pushbuttons allow the operator to set
and adjust the power levels. This is a
digital power control and has no mov-
ing parts.

SunWatch® PROGRAMMABLE TIME
AND POWER LEVEL OPTION

This unique SX-5A feature allows sta-
tions to automatically execute pre-
sunrise and post sunset operating
power schedules. The front key pad
and display allows you to program in a
given month up to 10 power level
selections that are executed at the re-
quested time. All of the different 12
month operating schedules may be
programmed at once. This schedule
may be reviewed or edited at any time.
A precision, rack mounted, battery
back-up clock is included with this
option.

CUSTOMER INTERFACE PANEL

The Customer Interface Panel provides
the user with a centrally located point
for all external interface equipment
such as remote control, facility control,
audio input, etc. The SX-5A transmitter
is designed to interface with the major-
ity of remote control and facility con-
trol systems. A momentary closure of
15 milliamps rating (TTL or dry con-
tact) will activate the various control
functions. All analog samples (Power
Amplifier Volts, Power Amplifier cur-
rent, output power, etc.) are buffered.

DESIGNED FOR AM STEREO

The SX-5A is designed for AM Stereo,
with special consideration paid to inci-
dental quadrature modulation, audio
input to RF envelope output phase
linearity, and RF channel phase re-
sponse. The standard high stability
crystal oscillator and optional fre-
quency synthesizer are both equipped
to accept external AM Stereo RF oscil-
lator signals.

MECHANICAL DESIGN
CONSIDERATIONS

Service accessibility is a major user
benefit of the SX-5A. This is accom-
plished by electronic packaging new to
broadcast transmitter products. For
example, all low level circuit cards
such as the RF oscillator, control logic
and Polyphase PDM generator cards
are located in a pull-out drawer. Critical
low level circuit tests can be made
while on the air.

The all aluminum cabinet construction
reduces shipping cost, while captive
hardware and connectorized module
interfaces reduce maintenance time.

COOLING SYSTEM

The SX-BA incorporates an innovative
computer modeled cooling technique
that offers significant benefits over
conventional transmitter designs. The
sidewalls of the transmitter form
“chimneys’’ to which the power mod-
ules are attached. Air assisted by 2
quiet, high reliability 250 CFM fans, en-
ters through a filtered rear entrance
and rises through the cabinet walls,
cooling the power modules’ heat sinks.

EASE OF INSTALLATION

AND SERVICE

The SX-BA arrives ready for installa-
tion. Included is a wall mounted AC dis-
connect panel designed to interface
with the station’s electrical distribution
system. Installation is essentially posi-
tioning the SX-5A and making final AC,
RF and audio connections. No special
air handling systems are normally
required.
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SX-5A SPECIFICATIONS

POWER OUTPUT: (Rated) 5000 watts. {Capable) 5600 watts. Power reduc-
tion through 500 watts. Capable of lower power operation.

RF FREQUENCY RANGE: 531 KHz through 1620 KHz. Supplied to one
frequency as ordered.

CARRIER FREQUENCY STABILITY: A) Crystal Oscillator — +20 Hz over
temperature range. B) Frequency Synthesizer (optional) — + 10 Hz over
temperature range.

RF OUTPUT IMPEDANCE: 50 ohms unbalanced. Will match into a VSWR of
1.5:1 atcarrier.

RF OUTPUT TERMINAL: %'’ EIA male flange connector.

CARRIER AMPLITUDE VARIATION: (Carrier Shift): Less than 2% at 100%
modulation at 1000 Hz.

RF HARMONICS AND SPURIOUS EMISSIONS: Exceeds FCC and CCIR
specifications.

TYPE OF MODULATOR: Patented Polyphase PDM.

AUDIO FREQUENCY RESPONSE: +0.5 dB, — 1.5 dB from 20 to 12,500 Hz.
Reference 1000 Hz with Bessel filter out.

AUDIO HARMONIC DISTORTION: 1.0% or less at 5 kW, 20t0 12,5600 Hz @
95% modulation. 2% or less at 1000 watts operation, 20 to 12,500 Hz @
95% modulation. 3% or less at 500 watts, 20 to 12,500 Hz @ 95%
modulation.

AUDIO INTERMODULATION DISTORTION: 1.0% or less, 60/7000 Hz 1:1,
1.5% or less, 60/7000 Hz 4:1, SMPTE standards at 5 kW operation at 95%
modulation.

SQUAREWAVE OVERSHOOT: 5% or less at 400 Hz.

SQUAREWAVE TILT: 5% or less at 20 Hz @ 90% modulation.

NOISE (UNWEIGHTED}: Better than 60 dB below 100% modulation, 1000
Hz at 5 kW.

POSITIVE PEAK CAPABILITY: 125% positive peak program modulation
capability at 5600 watts.

AM STEREO SPECIFICATIONS: incidental Quadrature Modulation {IQM}:
Better than 24 dB below 95% modulation of L+R channel at 1 kHz.

AUDIO INPUT: —10 to +10 dBm, transformerless 600 ohms balanced,
continuously adjustable.

AC VOLTAGE INPUT: 197-251 VAC, 48 to 63 Hz, three phase, 3 wire or 341
to 434 VAC, three phase, 4 wire, 48 to 63 Hz, +5% from nominal line

voltage to maintain full performance.

OVERALL EFFICIENCY: Better than 65%.

POWER CONSUMPTION': 7.7 kW at 0% modulation at 5000 watts. 11.6 kW
at 100% tone modulation at 5000 watts carrier. 10.4 kW under average
programming conditions.

MONITOR PROVISIONS: 10 volts RF (RMS) moduiated output sample at 50
ohms (High/Medium/Low} power.

REMOTE CONTROL: Self-contained interface for most remote control or
facility control systems.

AMBIENT TEMPERATURE RANGE: —20°C to +50°C AMSL {derate upper
limit 2°C per 1000 feet altitude).

AMBIENT HUMIDITY RANGE: To 95% non condensing.

AIR FLOW: 500 CFM fan.

ALTITUDE: Sea Level to 13,000 feet (4000 meters).

OPERATING ACOUSTICAL NOISE: Better than 64 dBA acoustic rating, 3
feet from transmitter.

SIZE: 72"H x 28"W x 30'D {1830 mm X 712 mm X 762 mm).

WEIGHT: (Unpacked), 500 Ibs. (230 kg} — approximate. Domestic packed,
700 Ibs. (320 kg) — approximate. Export packed, 800 Ibs. {370 kg) —
approximate.

CUBAGE: 68.7 cubic feet {2 cubic meters) packed.

COLORS: White and black.

TYPE OF ACTIVE COMPONENTS: 100% solid state.

POWER SUPPLY: Self-contained, dry.

HARRIS MAINTAINS A POLICY OF CONTINUOUS IMPROVEMENTS ON
ITS EQUIPMENT AND THEREFORE RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS WITHOUT NOTICE.

TFor AC service connection, please provide 14 KVA with a minimum of 5%
voltage demand regulation.

NOTE: The above specifications apply to operation at 5 kW except where
noted. Furthermore, the above audio performance may be degraded
should the transmitter be operated into a bandwidth restricted antenna
system.

ORDERING INFORMATION

SX-5A Transmitter, complete with all solid-state devices, crystal oscillator or synthesizer, technical manual.

Specify frequency
SunWatch™ programmable time and power level option
Recommended spare semiconductor kit
Spare crystal
ANCILLARY EQUIPMENT

AM-90 modulation monitor
Potomac AT-51 test set

.............................................................................................. 994-8583-004
................................................ 994-8974-001
........................................................................ 990-1014-002
................................................................................................. 444-XXXX-000

.................................................................................... 994-8424-001
........................................................................................ 700-0499-000

CP-1.5M-1185 ) Harris Corporation 1985

HARRIS CORPORATION BROADCAST TRANSMISSION DIVISION
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SoundStar SX-2.6A — high technology in an
ideal blend of broadcast and computer science

exceptional signal clarity

amplitude linearity

of line voltage fluctuations

*Patented

@ 100% solid state for highest reliability

e Exceptionally high operating efficiency offers up to 42%
direct power cost savings over other 2.5 kW designs

@ Polyphase PDM* for the best audio performance and

@ Dual microprocessor control and status monitoring eases
operation and simplifies service

® SunWatch® programmable time and power level option
automatically executes PSA and PSSA schedules
@ Flat-Pass output network for exceptional phase and

e Outputpower and modulation level held constantregardless

e Designed for stereo operation (optional)

Low-level plug-in circuit boards

are conveniently housed on a
vertical slide-out drawer for
easy maintenance.

The Harris SX-2.5A is based on a rigid
design philosophy applied to the entire
SoundStar Series of solid-state AM
transmitters. Central to this concept
are the commitments to achieve:

a) The highest possible audio
performance

b) The highest possible overall
efficiency

c) Maximum reliability

The SX-2.5A broadcast transmitter is
in a class by itself. It is computer de-
signed and computer tested, with its
own self-contained dual status mon-
itoring and control computers. The
SX-2.5A is 100% solid state and not
affected by loss of emission, shorted
elements or other problems found in
tube type transmitters.

EFFICIENT POWER DEVICES

With the SoundStar Series of transmit-
ters, Harris introduces new high power
semiconductor technology to its
broadcast products. State-of-the-art
MOSFET transistors, as opposed to
bipolar devices, achieve higher effi-
ciency in the SX-2.5A.

WHY MOSFETS?

MOQOSFETS (Metal Oxide Semiconduc-
tor Field Effect Transistors) represent a
second generation of power devices
having significant advantages over
bipolar transistor technology. Com-
bined with the circuits used in the
SX-2.5A, MOSFETS prove to be ex-
tremely efficient. Unlike bipolar de-
vices, MOSFETS are not subject to
thermal runaway damage. Addition-
ally, MOSFET transistors lend
themselves well to parallel operation
where multiple devices are required. In
the Harris design, the transistors in the
power amplifier modules are operated
in parallel for DC. But unlike other
transmitters, the ferrite combiner
places the amplifiers in an RF series
configuration, permitting graceful de-
gradation without increasing the
stress on the remaining transistors.
MOSFETS are used in both the mod-
ulator and PA stages of the SX-2.5A.

HIGHLY EFFICIENT POWER AMPLIFIER
The SX-2.5A contains two RF power
amplifier modules conservatively
rated to produce 2750 watts output.
The MOSFETS are grouped in a quad
configuration and combined in a low

loss series configured ferrite com-
biner. Harris’ PA module design efforts
have resuited in an overall PA effi-
ciency exceeding 85%.

POLYPHASE PDM MODULATION
Polyphase PDM is a significant im-
provement of the Harris Pulse Duration
Moduiation System. It is a 4-phase
system in which the audio inputis sam-
pled four times during each PDM cycle,
resulting in lowest harmonic and in-
termodulation distortion of any AM
transmitter currently offered.

The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency exceeding 90%. Polyphase
PDM also allows the low pass filter to
have a wide audio passband, and with
the Bessel filter, reduces overshoot on
sharply rising waveforms. This pro-
vides the ability to achieve higher
levels of modulation density. Shoulid
there be a malfunction of one phase of
the system, operation continues with a
slight reduction in performance until a
convenient maintenance action can be
performed. Harris’ Polyphase PDM



achieves new levels of AM audio
performance and reliability.

EXCEPTIONALLY HIGH

OVERALL EFFICIENCY

The exceptionally high PA and modu-
lator efficiency of the SX-2.5A combine
to yield greater than 65% overall ACto
RF efficiency. This represents a 34% to
42% direct power saving compared
with other 2.5 kW transmitters now in
use!

FLAT-PASS OUTPUT NETWORK

After examining various output net-
works in past and current transmitters,
Harris chose an output network/band-
pass filter consistent with the design
objectives of the SX-2.5A. The compu-
ter designed F/at-Pass output network
is a Butterworth bandpass filter yield-
ing superb phase and amplitude
linearity—two critical réquirements for
optimum AM Stereo performance.

The innovative design of the F/at-Pass
network allows modulation monitor-
ing and forward power to be measured
at a fixed impedance. The directional
coupler is always located at a 50 ohm
impedance point. Direct drive tuning
and loading controls simply adjust the
SX-2.5A to match a load that can be
any value within a 1.5:1 VSWR circle.

TRANSMITTER AND ANTENNA
SYSTEM PROTECTION

High speed lightning protection results
from design techniques and devices
used in the SX-2.5A. The SoundStar
transmitter constantly monitors VSWR
status and takes action only when op-
erational limits are exceeded. Unwar-
ranted VSWR trips, due to environ-
mental factors, are kept to a minimum.
The transmitter will not be damaged
when operated into an open or shorted
load even at full output power!

DUAL MICROPROCESSOR CONTROL
AND STATUS MONITORING

Harris’ extensive experience in trans-
mitter technology and digital based
products {program automation, auto-
matic camera setup, facility control)
permits the incorporation of powerful
control and diagnostic features into
the SX-2.5A transmitter. For example,
should a high module temperature
condition exist, the microprocessor
simply reduces output powerto atoler-
able level, thus keeping the transmitter
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Spectrum analyzer response of F/at-Pass
output network maximizes mono and
stereo performance.

Pushbutton diagnostics!

The SX-2.5A transmitter brings a wealth of
diagnostic information to your fingertips
through the microprocessor keypad located on
the front panel.

on the air. Should a multiple overload
occur, the operator may review stored
previous meter readings and sequen-
tial status indications to determine the
fault. Many useful operating parame-
ters are available at fingertip com-
mand at the front panel keypad, mak-
ing the SX-2.56A one of the easiest
transmitters to monitor, control and
service. The cantroller is pre-
programmed at the factory and simply
requires interrogation by the operator.

Operationally, the SX-2.5A consists of
three eye-level meters displaying PA
Volts, PA Current and Forward/
Reflected Power. To the right of these
large, easy-to-read meters are six il-
luminated switches labeled as follows:

Off-Fault—This switch not only turns
the transmitter off, but also acts as a
master status light in the event of a
transmitter malfunction. Extensive
control module LED indicators assist
the operator inisolating the fault.

Low, Medium and High—Independent
tri power levels can be set to any value
for each of the three power control
switches. The illuminated button indi-
cates which power level is operating.
No contactor or power transformer tap
changes are required.

Raise Power/Lower Power—These
pushbuttons allow the operator to set
and adjust the power levels. This is a
digital power control and has no mov-
ing parts.

SunWatch™ PROGRAMMABLE TIME
AND POWER LEVEL OPTION

This unique SX-2.5A feature allows
stations to automatically execute pre-
sunrise and post sunset operating
power schedules. The front key pad
and display allows you to program in a
given month up to 10 power level
selections that are executed at the re-
quested time. All of the different 12
month operating schedules may be
programmed at once. This schedule
may be reviewed or edited at any time.
A precision, rack mounted, battery
back-up clock is included with this
option.

CUSTOMER INTERFACE PANEL

The Customer Interface Panel provides
the user with a centrally located point
for all external interface equipment
such as remote control, facility control,
audio input, etc. The SX-2.5A transmit-
ter is designed to interface with the
majority of remote control and facility
control systems. A momentary closure
of 15 milliamps rating (TTL or dry con-
tact) will activate the various control
functions. All analog samples (PA

N

volts, PA current, output power, etc.)
are buffered.

DESIGNED FOR AM STEREO

The SX-2.5A is designed for AM
Stereo, with special consideration paid
to incidental phase modulation, audio
input to RF envelope output phase
linearity, and RF channel phase re-
sponse. The standard high stability
crystal oscillator and optional fre-
quency synthesizer are both equipped
to accept external AM Stereo RF oscil-
lator signals.

MECHANICAL DESIGN
CONSIDERATIONS

Service accessibility is a major user
benefit of the SX-2.5A. This is accom-
plished by novel electronic packaging
new to broadcast transmitter products.
For example, all low level circuit cards
such as the RF oscillator, control logic
and Polyphase PDM generator cards
are located in a pull-out drawer. Critical
low level circuit tests can be made
while on the air.

The all aluminum cabinet construction
reduces shipping cost, while captive
hardware and connectorized module
interfaces reduce maintenance time.

COOLING SYSTEM

The SX-2.5A incorporates an innova-
tive computer modeled cooling tech-
nique that offers significant benefits
over conventional transmitter designs.
The sidewalls of the transmitter form
"“chimneys’ to which the power mod-
ules are attached. Air assisted by a
quiet, high reliability 260 CFM fan en-
ters through a filtered rear entrance
and rises through the cabinet walls,
coolingthe power modules’ heatsinks.

EASE OF INSTALLATION

AND SERVICE

The SX-2.5A arrives ready for installa-
tion. Included is a wall mounted ACdis-
connect panel designed to interface
with the station’s electrical distribution
system. Installation is essentially posi-
tioning the SX-2.5A and making final
AC, RF and audio connections. No spe-
cial air handling systems are required.
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SX-2.5A SPECIFICATIONS

POWER OUTPUT: (Rated) 2500 watts. (Capable) 2750 watts. Power reduc-
tion through 250 watts. Capable of lower power operation.

RF FREQUENCY RANGE: 531 KHz through 1620 KHz. Supplied to one
frequency as ordered.

CARRIER FREQUENCY STABILITY: A) Crystal Oscillator: +20 Hz over
temperature range. B) Frequency Synthesizer (optional): +10 Hz over
temperature range.

RF OUTPUT IMPEDANCE: 50 ohms unbalanced. Will match into a VSWR of
1.5:1 at carrier.

RF OUTPUT TERMINAL: 7%’ EIA male flange connector.

CARRIER AMPLITUDE VARIATION: (Carrier Shift}): Less than 2% at 100%
modulation at 1000Hz.

RF HARMONICS AND SPURIOUS EMISSIONS: Exceeds FCC and CCIR
specifications.

TYPE OF MODULATOR: Patented Polyphase PDM.

AUDIO FREQUENCY RESPONSE: +0.5dB, —1.5 dB from 20 to 12,500 Hz at
95% modulation with Bessel filter out, ref. 1000 Hz.

AUDIO HARMONIC DISTORTION: @ 95% modulation: 1.0% or less at 2.5
kW, 20 to 12,500 Hz; 1.5% or less at 1000 watt operation, 20 to 12,500 Hz;
3% or less at 250 W, 20 to 12,5000 Hz.

AUDIO INTERMODULATION DISTORTION: 1.0% or less, 60/7000 Hz 1:1;
1.5% or less, 60/7000 Hz 4:1; SMPTE standards at 2500 watt output @
95% modulation.

SQUAREWAVE OVERSHOOT: Less than 5% at 400 Hz @ 90% modulation
with Bessel filter.

SQUAREWAVETILT: Less than 5% at 20 Hz @ 90% modulation.

NOISE (UNWEIGHTED): Better than 60 dB below 100% moduiation.

POSITIVE PEAK CAPABILITY: 125% positive peak program modulation
capability at 2750 watts.

AM STEREO SPECIFICATIONS: Incidental Quadrature Modulation (IQM):
Better than 24 dB below 95% moduiation of L+ R channel at 1 kHz.

AUDIO INPUT: —10 to +10 dBm, transformerless 600 ohms balanced,
continuously adjustable.

AC VOLTAGE INPUT: 197-251 VAC, 48 to 63 Hz, single phase.

OVERALL EFFICIENCY: 65% or better at 2500 W.

POWER CONSUMPTION": 3.85 kW at 0% modulation at 2500 watts. 5.8 kW
at 100% tone modulation at 2500 watts carrier. 5.4 kW under average
programming conditions.

MONITOR PROVISIONS: 10 volts RF (RMS}modulated output sample at 50
ohms (High/Medium/Low) power.

REMOTE CONTROL: Self-contained interface for most remote control or
facility control systems.

AMBIENT TEMPERATURE RANGE: —20°C to +50°C AMSL (derate upper
limit 2°C per 1000 feet altitude).

AMBIENT HUMIDITY RANGE: To 95% non condensing.

AIR FLOW: 250 CFM fan.

ALTITUDE: Sea Level to 13,000 feet (4000 meters).

OPERATING ACOUSTICAL NOISE: Better than 64 dBA acoustic rating, 3
feet from transmitter.

SIZE: 72"'H x 28""W x 30D (1830 mm x 712 mm X 762 mm).

WEIGHT: (Unpacked), 450 Ibs. (204 kg) — approximate. Domestic packed,
650 Ibs. (298 kg) — approximate. Export packed, 750 Ibs. (343 kg) —
approximate.

CUBAGE: 68.7 cubic feet (2 cubic meters) packed.

COLORS: White and black.

TYPE OF ACTIVE COMPONENTS: 100% solid state.

POWER SUPPLY: Self-contained, dry.

HARRIS MAINTAINS A POLICY OF CONTINUOUS IMPROVEMENTS ON
ITS EQUIPMENT AND THEREFORE RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS WITHOUT NOTICE

'For AC service connection, please provide 8.2 KVA with aminimum of5%
voltage demand regulation.

NOTE: The above audio performance may be degraded should the trans-
mitter be operated into a bandwidth restricted antenna system. Also, all
specifications are referenced to operation at 2500 watts except when
noted.

ORDERING INFORMATION

S$X-2.5A Transmitter, complete with all solid-state devices, crystal oscillator or synthesizer, technical manual.

Specifyfrequency .......... ...

SunWatch™ programmable time and power level option
Recommended spare semiconductor kit

Sparecrystal . ........ .o e

ANCILLARY EQUIPMENT
AM-90 modulation monitor
Potomac AT-51 test set

4444444444444444444444444444444444444444444444444 994-8582-004

994-8974-001

....................................................................... 990-1013-002
................................................ 444-XXXX-000

................................................. 994-8424-001
................................................. 700-0499-000
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CP-1M-385 (© Harris Corporation 1985

ADV. 665 PTD.INU.S.A.
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SoundStar SX-1A—high technology in anideal
blend of broadcast and computer science

exceptional signal clarity

amplitude linearity

of line voltage fluctuations

equipment

*Patented

® 100% solid state for highest reliability

® Exceptionally high operating efficiency offers direct cost
savings over other 1 kW designs

® Polyphase PDM* for the best audio performance and

® Dual microprocessor control and status monitoring eases
operation and simplifies service

® SunWatch™ programmable time and power level option
automatically executes PSA and PSSA schedules
® f/at-Pass output network for exceptional phase and

® Outputpower and modulationlevel held constantregardless

® 36 inches of internal rack space provided for ancillary
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Low level plug-in circuit boards
are conveniently housed on a
vertical slide-out drawer for
easy maintenance.

The Harris SX-1A is based on a rigid
design philosophy applied to the entire
SoundStar Series of solid-state AM
transmitters. Central to this concept
are the commitments to achieve:
a) The highest possible audio
performance
b) The highest possible overall
efficiency
c) Maximum reliability

The SX-1A broadcast transmitter is an
outstanding performer in a class by it-
self. It is computer designed and com-
puter tested, with its own self-contained
dual status and control computers. The
SX-1A is 100% solid state and not
affected by loss of emission, shorted
elements or other related problems
found in tube type transmitters.

EFFICIENT POWER DEVICES

With the SoundStar Series of transmit-
ters, Harris introduces new high power
semi-conductor technology to its
broadcast products. State-of-the-art
MOSFET transistors, as opposed to
bipolar devices, achieve higher effi-
ciency in the SX-1A.

WHY MOSFETS?

MOSFETs (Metal Oxide Semiconduc-
tor Field Effect Transistors) represent a
second generation of power devices

offering significant benefits over bipo-
lar transistor technology. Combined
with the circuits used in the SX-1A,
MOQOSFETs prove to be extremely effi-
cient. Unlike bipolar devices, MOSFETs
are not subject to thermal runaway
damage and are used both in the mod-
ulator and PA stages of the SX-1A.

Additionally, MOSFET transistors lend
themselves to parallel operation
where multiple devices are required. In
the Harris design, the transistors in the
power amplifier modules are operated
in parallel for DC. But unlike other
transmitters, the ferrite combiner
places the amplifiers in series, permit-
ting graceful degradation without in-
creasing the stress on the remaining
transistors.

HIGHLY EFFICIENT POWER AMPLIFIER
The SX-1A contains one RF power am-
plifier module conservatively rated to
produce 1100 watts output. The
MOSFETs are grouped in a quad con-
figuration and combined in a low loss
series configured ferrite combiner.
Harris’ PA module design efforts have
resulted in an overall PA efficiency typ-
ically exceeding 85%.

POLYPHASE PDM MODULATION
Polyphase PDM is a significant im-

provement of the Harris Pulse Duration
Modulation system. It is a 4-phase
system in which the audio input is sam-
pled four times during each PDM cycle,
resulting in the lowest harmonic and
intermodulation distortion of any AM
transmitter currently offered.

The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency typically exceeding 90%.
Polyphase PDM also allows the low
pass filter to have a wide audio pass-
band, and with the Bessel filter, re-
duces overshoot on sharply rising
waveforms. This provides the ability to
achieve higher levels of modulation
density. Should there be a malfunction
of one phase of the system, operation
continues at reduced power until a
convenient maintenance period can be
scheduled. Harris’ Polyphase PDM
achieves new levels of AM audio
performance and reliability.

EXCEPTIONALLY HIGH

OVERALL EFFICIENCY

The exceptionally high PA and mod-
ulator efficiency of the SX-1A combine
to yield typically 70% overall AC to RF
efficiency. This represents a 29% to
46% direct power saving compared



with other 1 kW transmitters now in
usel

FLAT-PASS OUTPUT NETWORK

After examining various output
networks in past and current transmit-
ters, Harris chose an output network/
bandpass filter consistent with the de-
sign objectives of the SX-1A. The com-
puter designed Fiat-Pass output
network is a Butterworth bandpass fil-
ter yielding superb phase and am-
plitude linearity—twao critical require-
ments for optimum AM Stereo
performance.

The innovative design of the F/at-Pass
network allows modulation monitor-
ing and forward power to be measured
at a fixed impedance. The directional
coupler is always located at a 50 ohm
impedance point. Direct drive tuning
and loading controls simply adjust the
SX-1A to match a load that can be any
value within a 1.5:1 VSWR circle.

High speed lightning protection results
from design techniques and devices
used in the SX-1A. The SoundStar
transmitter constantly monitors VSWR
status and takes action only when
operational limits are exceeded. Un-
warranted VSWR trips, due to station
problems or other environmental fac-
tors, are minimized. The transmitter is
protected when subjected to an open or
shorted load even at full output power!

DUAL MICROPROCESSOR CONTROL
AND STATUS MONITORING

Harris’ extensive experience in trans-
mitter technology and digital based
products (program automation, auto-
matic camera setup, facility control)
permits the incorporation of powerful
control and diagnostic features into
the SX-1A transmitter. Should a multi-
ple overioad occur, the operator may
review stored previous meter readings
and sequential status indications to de-
termine the fault. A vast number of
useful operating parameters is avail-
able at fingertip command at the front
panel keypad, makingthe SX-1A one of
the easiest transmitters to monitor,
control and service. The controller is
pre-programmed at the factory and
only requires interrogation by the
operator.

Operationally, the SX-1A consists of
three eye-level meters displaying PA
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Spectrum analyzer response of F/at-Pass
output network maximizes mono and
stereo performance.

Pushbutton diagnostics!

The SX-1A transmitter brings a wealth of
diagnostic information to your fingertips
through the microprocessor keypad located on
the front panel.

Volts, PA Current and Forward/
Reflected Power. To the right of these
large, easy-to-read meters are six il-
luminated pushbuttons labeled as
follows:

Off-Fault—This pushbutton not only
turns the transmitter off, but also acts
as a master status lightinthe event of a
transmitter malfunction. Extensive
control module LED indicators assist
the operator in isolating the faulit.

Low, Medium and High—Independent
tri power levels can be set to any value
for each of the three power control but-
tons. The illuminated button indicates
which power level is operating. No
contactor or power transformer tap
changes are required.

Raise Power-Lower Power—These
pushbuttons allow the operator to set
and adjust the power levels. This is a
digital power control and has no mov-
ing parts.

CUSTOMER INTERFACE PANEL

The Customer Interface Panel provides
the user with a centrally located point
for all external interface equipment
such as remote control, facility control,
audio input, etc. The SX-1A transmitter
is designed to interface with the major-
ity of remote control and facility con-
trol systems. A momentary closure of
15 milliamps rating (TTL or dry con-
tact) will activate the various control
functions. All analog samples (PA
volts, PA current, output power, etc.)
are buffered.

SunWatch® PROGRAMMABLE TIME
AND POWER LEVEL OPTION

This unique SX-1A feature allows sta-
tions to automatically execute pre-
sunrise and post sunset operating
power schedules. The front key pad
and display allows you to programin a
given month up to 10 power level
selections that are executed at the re-
quested time. All of the different 12
month operating schedules may be pro-
grammed at once. This schedule may
be reviewed or edited at any time. A
precision, rack mounted, battery back-
up clock is included with this option.

DESIGNED FOR AM STEREO

The SX-1A is designed for AM Stereo,
with special consideration paid to inci-
dental quadrature modulation, audio
input to RF envelope output phase
linearity, and RF channel phase re-
sponse. The standard high stability
crystal oscillator and optional fre-
quency synthesizer are both equipped
to accept external AM Stereo RF oscil-
lator signals.

MECHANICAL DESIGN
CONSIDERATIONS

Service accessibility is a major user
benefit of the SX-1A. This is accomp-
lished by novel electronic packaging
new to broadcast transmitter products.
For example, all low level circuit cards
such as the RF oscillator, control logic
and Polyphase PDM generator cards
are located in a pull-out drawer. Critical
low level circuit measurements can be
made while on the air.

The all aluminum cabinet construction
reduces shipping cost, while captive
hardware and connectorized module
interfaces reduce maintenance time.

PROVISION FOR

ANCILLARY EQUIPMENT
State-of-the-art technology has re-
duced component size, allowing the
SX-1A to house all the equipment typi-
cally found at a 1 kW transmitter site.
363% inches of 19-inch rack space is
available for ancillary equipment,
which may include modulation
monitor, audio processing, facilities
controls, etc. Segregated low level and
power wiring to this equipment is
available through the top, bottom and
sides.

COOLING SYSTEM

The SX-1A is the first broadcast trans-
mitter incorporating innovative cool-
ing techniques eliminating the need
for a blower or fan. The transmitterdis-
sipates only 700 watts of heat. This has
allowed Harris to utilize a computer
modeled convection cooling technique
that offers significant benefits over
conventional cooling methods.

EASE OF INSTALLATION

AND SERVICE

The SX-1A arrives ready for installa-
tion. Included is a wall mounted AC dis-
connect panel designed to interface
with the station’s electrical distribution
system. Installation is as simple as
positioning the SX-1A and making
final AC, RF and audio connections. No
special air handling systems are
required.
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SX-1A SPECIFICATIONS

POWER OUTPUT: (Rated) 1000 watts. (Capable) 1100 watts. Power reduc-
tion through 100 watts. Capable of lower power operation.

RF FREQUENCY RANGE: 535 KHz through 1620 KHz. Supplied to one
frequency as ordered.

CARRIER FREQUENCY STABILITY: A) Crystal Oscillator — +20 Hz over
temperature range. B) Frequency Synthesizer (optional) — +10 Hz over
temperature range.

RF OUTPUT IMPEDANCE: 50 ohms unbalanced. Will match into a VSWR of
1.5:1 at carrier.

RF OUTPUT TERMINAL: Female N connector.

CARRIER AMPLITUDE VARIATION: (Carrier Shift): Less than 2% at 100%
modulation at 1000 Hz.

RF HARMONICS: Exceeds FCC and CCIR specifications.

TYPE OF MODULATOR: Patented Polyphase PDM.

AUDIO FREQUENCY RESPONSE: +0.5dB, —1.5 dB from 20 to 12,500 Hz at
95% modulation with Bessel filter out, ref. 1000 Hz.

AUDIO HARMONIC DISTORTION: 95% modulation, 20 Hz to 12.5 kHz: 1%
orless @ 1kW; 1.5% or less @ 500W; 2.0% or less @ 250W; 3.0% or less
@ 100w,

AUDIO INTERMODULATION DISTORTION: 1.0% or less, 60/7000 Hz 1:1;
1.5% or less, 60/7000Hz 4:1; SMPTE standards @ 1kW, 95% modulation.

SQUAREWAVE OVERSHOOT: 5% or less at 400 Hz and 90% modulation
with Bessel filter.

SQUAREWAVE TILT: 5% or less at 20 Hz at 90% modulation.

NOISE (UNWEIGHTED): Better than 60 dB below 100% modulation.

POSITIVE PEAK CAPABILITY: 125% positive peak program modulation
capability at 1.1 kW.

AM STEREO SPECIFICATIONS: Incidental Quadrature Modulation {IQM):
Better than 24 dB below 95% modulation of L+R channel at 1 kHz.

AUDIO INPUT: —10 to +10 dBm(adjustable) transformerless, 600 ohms
balanced.

AC VOLTAGE INPUT: 197-251 VAC, 48 to 63 Hz, single phase.

PA EFFICIENCY: 85% or better.

OVERALL EFFICIENCY: 535-1200 kHz, 66% +2%; 1200-1620 kHz, 70% +2%.

POWER CONSUMPTION': 1.5 kW at 0% modulation at 1000 watts. 2.2 kW
at 100% tone modulation at 1000 watts carrier. 1.9 kW under average
programming conditions.

SPURIOUS OUTPUT: Exceeds FCC and CCiR requirements.

MONITOR PROVISIONS: 10 volts RF {RMS) modulated outputsample at 50
ohms (High/Medium/Low) power.

REMOTE CONTROL: Self-contained interface for most remote control or
facility control systems.

AMBIENT TEMPERATURE RANGE: —20°C to +50°C (derate upper limit 2°C
per 1000 feet altitude).

AMBIENT HUMIDITY RANGE: To 95% non condensing.

AIR FLOW: Free convection.

ALTITUDE: Sea Level to 13,000 feet (4000 meters).

OPERATING ACOUSTICAL NOISE: Better than 45 dBA.

SIZE: 72"'H x 28"'W x 30'D (1830 mm x 712 mm X 762 mm).

WEIGHT: (Unpacked), 400 |bs. (181 kg) — approximate. Domestic packed,
600 Ibs. (275 kg) — approximate. Export packed, 700 Ibs. {320 kg) —
approximate.

CUBAGE: 68.7 cubic feet {2 cubic meters) packed.

COLORS: White and black.

TYPE OF ACTIVE COMPONENTS: 100% solid state.

POWER SUPPLY: Self-contained, dry.

HARRIS MAINTAINS A POLICY OF CONTINUOUS IMPROVEMENT ON ITS
EQUIPMENT AND THEREFORE RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS WITHOUT NOTICE.

TA/C Mains requirements of 3.5 kVA with a minimum of 5% voltage
regulation.

NOTE: The above audio performance may be degraded shouid the trans-
mitter be operated into a bandwidth restricted antenna system.

ORDERING INFORMATION

SX-1A Transmitter, complete with all solid-state devices, crystal oscillator or frequency synthesizer, technical manual.

Specifyfrequency ......... ... ... ...

SunWatch™ programmable time and power level option
Recommended spare semiconductor kit

ANCILLARY EQUIPMENT
AM-90 modulation monitor

Sparecrystal ... .. ...

Potomac AT-51testset ......................................

.................................................. 994-8581-004
.................................................. 994-8974-001
.................................................. 990-1012-002
................................................ 444-XXXX-000

.................................................. 994-8424-001
.................................................. 700-0499-000

CP-2M-385 (© Harris Corporation 1985

HARRIS CORPORATION BROADCAST TRANSMISSION DIVISION
P. 0. B0OX 4230, QUINCY, ILLINOIS 62305-4290 U.S.A.217/222-8200

ADV.664 PTD. INU.S.A.




HARRIS

STX-1

AM Stereo Exciter

¢ Generates Harris Linear AM Stereo signal for exceptional
audio quality

* Pre-emphasis compatible
e Stereo separation fo 15 KHz
e Easy transmitter interface included

¢ Audio peak limiter maintains legal stereo modulation
levels

* Incidental Phase Modulation Compensation Circuit for
high quality stereo performance.

e Separation Corrector optimizes performance into a
narrow band antenna system

The Harris STX-1 AN Stereo Exciter generates the Harris
Linear AM Stereo signal to convert AM transmitters to stereo
service. Appropriate interface hardware is included with each
unit.

Harris Linear AM Stereo is the
only system that produces high
quality AM Stereo audio. Ad-
ditionally, the Harris STX-1 AM
Stereo Exciter includes several
features which optimize stereo
performance through the trans-
mitter and antenna system.

TRANSFORMERLESS
AUDIO INPUT
AND PEAK LIMITER

The STX-1 incorporates a solid-
state transformerltess input
stage providing excellent tran-
sient response for faithful trans-
mission of today’'s dynamic
program material. A stereo
audio peak limiter maintains
Left, Right (L+R) and (L—R)
modulation levels within legal

limits. This built-in limiter includes automatic 125% asym-
metrical switching to assure maximum modulation levels. And
the entire limiter may be bypassed to accommodate future ad-
vancements in AM Stereo audio processing equipment.

SEPARATION CORRECTOR

Older AM transmitters and narrow band antenna systems can
degrade stereo separation. The Harris STX-1 AM Stereo Exciter
is designed with a correction circuit to optimize separation.

INCIDENTAL PHASE
MODULATION
COMPENSATION

All AM transmitters have varying amounts of undesirable In-
cidental Phase Modulation, (IPM) which degrades stereo per-
formance. Addressing this inherent characteristic, the STX-1
Exciter incorporates an innovative Incidental Phase Feedback
Circuit to reduce IPM.

ADDITIONAL OPERATIONAL BENEFITS

A day and night operational mode is provided for stations
switching power and/or antenna patterns. Independent adjust-
ments are automatically selected for the two modes. Day/night
and stereo/mono modes are selected locally or via remote con-
trol terminals.

A front panel peak reading modulation multimeter accurately
monitors several selectable signals for easy setup and opera-
tion. These signals also appear on a front panel BNC test jack. A
convenient multimeter allows quick AC, DC and RF level
checks. The included test probe converts the multimeter into a
handy voltmeter for diagnostics.
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AM STEREO EXCITER SPECIFICATIONS

FREQUENCY RANGE: MODULATION CAPABILITY:
Synthesized operation from 535 KHz to 1710 KHz in 1 KHz increments. LEFT OR RIGHT CHANNEL:
FREQUENCY STABILITY: +80%
+ 10 Hz or less over operating temperature range LEFT + RIGHT (L+R}
RF QUTPUT: +135%/-100%
Adjustable from O to 7.5 watts into 50 ohms (0 to 20 volts RMS) LEFT — RIGHT {L—R)
RF LOAD IMPEDANCE: +100%"
50 ohms at rated power (BNC output jack) MONO/STEREO AUDIO FREQUENCY RESPONSE:
OPERATING TEMPERATURE RANGE: 1 dB. 50 Hz to 15 KHz
0°C to 50°C (usable from -20°C to 50°C) STEREO SEPARATION
OPERATING ALTITUDE RANGE: 30 dB minimum 400 Hz to 5 KHz
Up to 13,000 feet (4,000 meters) 25 dB minimum 5 KHz to 15 KHz
AC POWER REQUIREMENTS: STEREO HARMONIC DISTORTION:
100 to 130 volts or 200 to 260 volts, 50 or. 60 Hz AC (125 watts maximum) 1% or less
AUDIO INPUT IMPEDANCE: MAXIMUM MONO AM ENVELOPE
Left and Right channels 600 ohms resistive, balanced, transformerless HARMONIC DISTORTION:
AUDCIO INPUT LEVELS: 5
+10 dBm (41 dB) for 100% envelope modulation at 400 Hz (Left and Right AUDIO OUTPUT SIGNAL TO NOISE:
channels.) {Peak limiter gain reduction begins at +10 dBm input}. Switchable Greater than 60 dB
to O dBm or -10 dBm. REAR CHASSIS CONNECTORS:
AUDIO DRIVE TO TRANSMITTER: Barrier strip and BNC jacks
Adjustable to + 16 dBm into 600 ohm balanced input SIZE:

10%"H x 19"W x 13.38'D

WEIGHT:

30 Ibs.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

NOTE: Specifications reflect operation of STX-1 Exciter only. Actual system performance may vary due to transmitter and
antenna system characteristics.

ORDERING INFORMATION

ST AN IS teRe ONEXCItErT B s oo o S o e . bt R b et lions of  Hebter B e o o

..... 994-8730-001

HARRIS CORPORATION BROADCAST DIVISION
P.0.BOX 4290, QUINCY, ILLINOIS 62305-4290 U.S.A. 217/222-8200

CP-3M-582 (© Harris Corporation 1982 ADV.620 PTD.IN U.S.A.



HARRIS

COMMUNICATION AND
INFORMATION FPROCESSING

AM-90

Medium Wave
Modulation Monitor

The new Harris AM-90 Modulation Monitor is designed for con-
tinuous monitoring of the amplitude modulation envelope in the
450 KHz to 30 MHz frequency range. This sensitive instrument as-
sures strict compliance with FCC rules and regulations. The AM-
90 Modulation Monitor is an all solid-state self-contained rack
mounted unit consisting of compact mainframe and two printed
circuit cards. All controls are front panel mounted. Connections
to a remote unit, primary power and RF inputs are mounted on
the rear of the chassis.

NEON BAR GRAPH DISPLAY
A first in innovative technology is represented by the AM-90's
highly accurate neon bar display for measuring carrier and
modulation levels. The flat panel indicator displays two separate
bar graphs, each containing 201 elements for 2% resolution.
Display segments are printed on 0.002-inch center spacing. At
normal viewing distances, the glow blends into a continuous,
precisely controlled bar length. This unique analog display with
no moving parts offers distinct advantages over previous designs
incorporating electromechanical  meters. Now the station
operator has a choice of meter ballistics, including FCC specified
or peak reading. An additional metering function can be selected
which gives the RMS value of the absolute value of modulation. A
rotary meter amplifier switch provides up to 50 dB of gain to the
bar graph display. This switch,
with amplification selectable in
10 dB increments, enables the
operator to measure low ampli-
tude modulation or transmitter
signal-to-noise ratio with a built-
in 20 Hz to 20 KHz noise filter.

FLASHERS

Two fixed flashers are factory
adjusted to +125% & -100%
modulation, allowing constant
monitoring of modulation levels.
These indicators are triggered
whenever the monitored RF
signal modulation exceeds the
preset value. A separate digital-
ly programmable flasher offers

¢ Exclusive self-scan neon bar graph display
¢ Exclusive RMS sideband power

® Exclusive modulation metering with ne
overshoot

¢ Digitally programmable selectable peak flasher

¢ All electronic indicators - no panel meters

¢ Internal AGC maintains accuracy even with
carrier drift

e Built-in carrier and modulation alarm units

e Self-calibration feature

positive or negative polarity selection with a usable range of 1%
modulation to +200% or -100% modulation. Flasher accuracy
is £1% at 1 KHz.

CARRIER AND MODULATION ALARMS
Carrier and modulation alarms illuminate when carrier
amplitude drops below 50% of the preset level, or Wwhen modula-
tion remains under 10% for 10 seconds.

GENERAL

No tuning is required at the monitor. The AM-90 Modulation
Monitor incorporates an expanded scale carrier level meter for
accurate carrier level deviation measurements. The wideband
linear phase filter design is capable of passing 20 Hz to 20 KHz
with no measurable overshoot from square wave modulation.
The AM-90 features three separate high fidelity audio outputs: 1)
electronically balanced, +10 dBm (into 600 ohms); 2) 5-volt RMS
instrumentation output (into 10k ohms); 3) auxiliary audio output
amplified through the metering circuit. The AM-90 Modulation
Monitor incorporates high RF input impedance to facilitate con-
nection of other instruments to the same RF source. A mode in-
dicator provides non-FCC prescribed meter operation (RMS. or
peak modulation). An optional remote meter panel duplicates
most of these functions for measurements at distant locations.




SPECIFICATIONS

FREQUENCY RANGE: 450 KHz to 30 MHz

RF INPUT: 1.0 Vrms to 10.0 Vrms

POWER INPUT: 115 Vac +15%, 50-60 Hz (230 Vac £15% available)
MODULATION INDICATION

DISPLAY METER: 0% to 100% on negative peaks.
0% to 140% on positive peaks.

FLASHER FREQUENCY RESPONSE: +0%, -5%; 20 Hz to 20 KHz
FLASHER ACCURACY: +1% at 1 KHz

AUDIO TEST OUTPUTS
FREQUENCY RESPONSE: +0 dB, -0.5 dB; 20 Hz to 20 KHz

DISTORTION: 0.15% maximum at 99% modulation, 1 KHz audio, 450
KHz to 1.8 MHz carrier; 0.50% maximum, 1.8 MHz to 30 MHz car-
rier

SIGNAL-TO-NOISE: 75 dB minimum referenced to 100% sine wave
modulation

ELECTRONICALLY BALANCED OUTPUT
OUTPUT IMPEDANCE: 75 ohms balanced

OUTPUT LEVEL: +10 dBm into 600 ohms at 100% sine wave moduia-
tion

INSTRUMENT OUTPUT
OUTPUT IMPEDANCE: Tk ohms (unbalanced)

OUTPUT LEVEL: 5 volts RMS into 10k ohms at 100% sine wave modula-

tion
MODULATION CALIBRATION: Built-in calibration, digitally syn-

thesized RF source, +125% and -100% moduiation, RMS value
111% £0.1%

REMOTE OUTPUT: For meter and flasher indications at another loca-
tion, use Harris’ remote meter panel 994-8487-001

GENERAL

SIZE: 19" long x 3.5 high x 13.5” deep (48 cm x 9 ¢cm x 34 cm). Mounts
in standard relay rack

WEIGHT: 15 pounds (6.82 kg). Export Packed: apx. 20 pounds (9 kg)
AMBIENT TEMPERATURE RANGE: -20°C to +55°C (-4°F to 131°F)
HUMIDITY: 95% maximum (non-condensing)

ALTITUDE: 10,000 feet maximum (3048 meters)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ORDERING INFORMATION

AM-90 Solid-State AM Modulation Monitor
AM-90 Remote Meter Panel ............................

............................................... 994-8424-001
............................................... 994-8487-001

HARRIS CORPORATION Broadcast Products Division
P. O.Box 4290, Quincy, llhnois 62301 U.S. A. 217/222-8200

JK-3M-1080 ©HARRIS CORPORATION 1980

ADV. 571 PTD. INUS.A.
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SX SOUNDSTAR TRANSMITTERS

SunWatch

PROGRAMMABLE OPTION FOR AUTOMATIC
EXECUTION OF PRE-SUNRISE, DAYTIME,
AND MULTIPLE POST SUNSET
OPERATING SCHEDULES

REVISED PARAMETERS FOR OPERATION UNDER POST-SUNSET AUTHORITY (PSSa)
(Post this letter with your current authorization )
THIS AUTHORIZATION SUPERSEDES ANY PREVIOUS POST-SUNSET AUTHORITY
FeRfe RN KA TV IRV A AN KRR A AR KRR KSR R K AR TIRRIORR KT AR TORR KRR SRR TR R R ek ke fonded
On December 10, 1984, Post-Sunset operation as set forth below can begin.

These values may not be exceeded, bul operation at lower power is permitted.
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CALL: CITY: STATE: CALCULATIONS BASED ON:
FREQUENCY: KHZ  ANTENNA: DAYTIME LICENSED FACILITIES
MONTH TINE POWER CONV. MONTH TIME POWER CONV.
PERIOD WATTS  FACTOR PERIOD WATTS  FACTOR
JAN 5:30- 6:00 184.2 0.6070 JULY 8:30- 9:00 283.1 0.7524

6:00- 6:30 100.5  0.4483

9:00- 9:30 121.4 0,4927
6:30- 7:30 71.0 0.3769 2

9:30-10:30  72. 0.3800

SEE 6:00- 6:30 199.2 0.6312 AUG B:15- 8:45 259.0 0.7197
6:30- 7:00 103.1 0.4541 8:45- 9:15 115.9  0.4814

7:00- 8:00 71.0 0.376% 9:15-10:15 71.8 0.378%

6:30- 7:00 217.3 0.6592 SEP 7:30- 8;00 229.6 0.6777

7:00- 7:30 106.1 0.4606 8:00- B:30 108.9 0.4666

%30- 8:30 71.0 0.,3769 8:30- 9:30 71.2  0.3774
APRT—7:00- 7:30 246.3 0.7019 OCT 6:45- 7:15 207.3 0.6438
(STD.) 7:30- 8:00 112.9  0.4752 (aDv,) 7:15- 7:45 104.5 0.4571
(TIME)  8:00- 9:00 71.6 0.3783 (TIME)  7:45- 8:45 71.0  0,3769
AFR 8:00- 8:30 246.3 0.7019 ocT 5:45- 6:00 207.3 0.6438

(ADV.)  8:3G- 9:00 112.9 0.4752 (STD.)  6:00- 6:15 207.3  0.6438
NS L 45
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The Harris SunWatch option can be programmed to automatically handle the

year's entire pre-sunrise (PSA), daytime and post sunset (PSSA) operating
schedule.

Easy To Program

Programming the Harris SunWatch option is easy and
straight forward. A simple programming worksheet is pro-
vided where you can consolidate PSA, daytime and PSSA
schedules by month for the entire year. Next, enter two
digits on the SX transmitter’s keypad to gain access to the
SunWatch program. Starting with month one (January)
through month 12 (December), simply adjust output
power to the level desired and enter the time for the event.
SunWatch will accommodate up to ten programmed
events per month for an effective 120 events per year.
Programming errors or changes are easy to correct as the
entire program or portions of it can be reviewed and edited
by simple front keypad commands. Battery backup pre-
vents loss of memory due to power out