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Harris Corporation, Broadcast Division, presents Catalog AP-2.
Our latest all-products catalog features television and radio trans-
mitting equipment, audio and video studio products, program and
business automation systems, and broadcast microwave equip-
ment. The comprehensive product line represented on these
pages meets virtually every requirement of the television and
radio broadcaster.

The Harris sales network and service facilities are extensive.
Canadian sales are handled by Harris Systems Limited in
Montreal. International market activities are coordinated by the
International Sales Department in Quincy, lllinois with represen-
tatives located throughout the world.

The Broadcast Division is one of 26 divisions of Harris Corpora-
tion. Among the nation’s 500 largest corporations, Harris is a
world leader in the communications industry, with a broad
product base ranging from printing presses to computer systems.
Two separate operating arms of the Broadcast Division produce
specialized products for the broadcaster. Harris Video Systems,
located in Sunnyvale, California, manufactures an extensive line
of digital video products. Harris Broadcast Microwave Operation,
San Carlos, California, manufactures ENG receivers, miniature
portable microwave receivers and transmitters.

Drawing on the considerable resources of research centers within
the Harris electronic group, the Broadcast Division has ready ac-
cess to a large staff of professional scientists and engineers, in
addition to maintaining an impressive engineering and service
organization in Quincy.

Harris’ reputation stands on the products in this catalog. Harris
values your patronage, and will strive for continued excellence in
product design and execution, in an innovative posture that
fosters the advancement of the broadcast industry.

a HARRIS
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PDM

Pulse Duration
Modulation

Harris' patented Pulse Duration Modulation (PDM) is used in the
Harris VP-100A, SW-100, SW-50, MW-50A, MW-10, and MW-5A
broadcast transmitters. PDOM produces conventional high level
plate modulation....the difference is simply the manner in which
the audio signal is amplified and applied in series with the RF
amplifier plate supply. However, this one difference provides sev-
eral distinct advantages....particularly a much higher efficiency,
and the elimination of large iron core components.

The Pulse Duration Modulator operates as follows:

1. The audio input (A) is added to a 75 kHz sawtooth wave (B) to
form (C).

2. A threshold level (power control) is set and determines the
point on the sawtooth wave at which the pulse amplifier will
conduct. After clipping and amplification, squared pulses (D),
which vary in duration with the input audio, are formed.

3. A low pass filter removes the 75 kHz pulse rate, leaving very
high audio power to fully modulate the PA. No modulation
transformer or reactor is required.

The duty cycle of the pulse determines the voltage at the plate of
the PA. Forinstance, a 50% duty cycle will produce 13 kV at the PA
or the 100 kW carrier; a 100% duty cycle will place the full supply
voltage of about 28 kV on the PA which conforms to over 100%
positive modulation peak; a 0% duty cycle will produce 0 voltage at
the PA orthe 100% negative modulation tip. The rate of variation of
the pulse width is the audio signal...hence a Pulse Duration
Modulator.
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PSM

Progressive
Series Modulator

Up to now, series modulators—which have the advantage of great

100 volts
A
50 volts
l 24 amps
PA

Figure A

I Conventional l
Series

Modulator \

operational simplicity—have been too inefficient to be used effec-

tively. Now, with the introduction of Harris’ Progressive Series
Modulator, simplicity and high efficiency have been combined into
one excellent high-level modulation method which is used in Har-
ris’ solid-state 1 kilowatt AM transmitter, the MW-1A.

A conventional series modulator is shown in Figure A. It has one
active device, Q1 (modulator), which regulates the 100 volt power
supply to provide the proper voltage at carrier and the modulation
voltage to the PA. Its only drawback is iis inefficiency. Under
carrier conditions, only 50 volts is required at the PA. This means
50 volts is also across the modulator, Q1. Whatever current is
required atthe PA must flow through Q1.

Assume 24 amps and 50 volts is required at the PA to achieve the
1000-watt carrier. This means 24 amps is also flowing in Q1 and
the power lost in Q1 is 1200 watts (all heat). This is much too
inefficient, even for a one kilowatt transmitter. The PA and output
network operate at about 85%, so the loss in the PA and output
network is oniy 200 watts. (1200 watts input and 1000 watts rf |
output = 85% efficiency.)

It the advantages of a DC coupled series modulator are to be
utilized, a more efficient method must be found—hence a Progres- |
sive Series Modulator (PSM). PSM is two series modulators, in
series, as shown in Figure B. Two power supply voitages are now
used. One is a little higher than that required to produce the proper
PA voltage at carrier conditions, and the second is high enough to
provide the positive peak required.

Now, during carrier, all the PA voltage comes from the 52-volt
supply through CR1 and Q1. Only about 2 volts is lost across the
modulator, so the required 50 volts, 24 amps is provided the PA.
The loss across the modulator atcarrieris now 2 x 24, or 48 watts,
and the power to the PA is 50 x 24, or 1200 watts.

During the positive peak the PA voltage is supplied from the 104-
volt supply through Q2 and Q1 (CR1 disconnects the 52-voit sup-
ply when Q2 turns on.) During the negative peak Q2 is open, and
the voltage is supplied from the 52-volt supply through CR1 and
Q1

Thus PSM—a Progressive Series Modulator which is highly effi-
cient, is DC coupled, has excellent transient response, and re-
quires no modulation transformer or reactor or filter inductor.

NOTE: Voltages used in the MW-1A vary slightly from the example
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above, to provide 125% positive peak modulation capability.
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HARRIS

VP-100A

100,000 Watt
Medium Wave
Broadcast
Transmitter

Overall efficiency better than 65%

Exclusive Pulse Duration Modulator |[PDM|* for high
level plate modulation

Redundancy in solid state circuits

Vapor phase cooling for quiet operation and extended
tube life

Only five tubes, with three tube types

Designed for a wide climate range

*Patented




Featuring Harris' exclusive high level Puise Duration Modulator*, the
VP-100A provides the finest performance of any medium wave
broadcast transmitter in the same power range on the market today
...at significantly lower operating costs.

EFFICIENCY EXCEEDS 65%. The VP-100A has an unusually high
overall efficiency ot more than 65%. This is made possible by the
almost 90% efficiency of the Pulse Duration Modulator—and means
about one-third less power consumption than other high level plate
modulated 100 kilowatt transmitters.

HIGH AVERAGE MODULATION CAPABILITY. The transmitter is
capable of sustained high average modulation such as that ex-
perienced with trapezoidal audio processing—which means greater
loudness at the receiver without increased transmitter carrier power.
This is a feature of the high efticiency, DC coupled PDM modulator
that avoids the use of large, inefficient transformers in the modulation
process. Another feature of this high efficiency series type modulator
is convenient front panet carrier power adjustment over a wide range.

ONLY FIVE TUBES. The entire transmitter employs just five tubes—
with a modern ceramic 4CV100,000C power tetrode in the modulator
and final RF power amplitier sockets. All power supplies utilize long-
lite solid state silicon rectifiers. High quality components, conser-
vatively rated, are used throughout the VP-100A to assure greatest
reliability.

VAPOR PHASE COOLING. Cooling by the Vapor Phase method
*U.S. Patent No. 3440566

Front view, doors open

produces quiet operation by eliminating the need for large blowers—
the heat exchanger is cooled by a two horsepower blower. This
method of cooling also extends tube life by helping to eliminate "hot
spots” and by maintaining tube anode temperatures far below those
attained by other methods.

RF SECTION. The RF chain is conventional, using a transistorized
oscillator, buffer, emitter foliower, and a 4CX1500A tetrode tube
amplifier to drive a single 4CV100,000C tetrode Class C power output
stage.

An automatic drive control limits the PA screen current, eliminating
the usual problem of over dissipating the screen of a tetrode during
tune-up.

THE MODULATION SYSTEM. Harris’ exclusive Pulse Duration
Modulator is characterized by low plate dissipation and low peak cur-
rents; peak cathode currents are about one-half that of the other 100
kilowatt transmitters. Average plate dissipation runs substantially
below rated levels, and all peak voltages are maintained well below
component ratings.

Wide frequency response is possible as large reactive components
are not used in the modulation system.

Control of the transmitter power output over a wide range is ac-
complished in a low-level stage of the modulator by means of a con-
venient front panel vernier control. No adjustment is necessary in any
high power RF circuit, including the loading coil.



Power amplifier tube compartment, rear view.
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PROTECTIVE CIRCUITS. All major components of the VP-100A are
protected by circuit breakers. Tubes and transistors are protected by
overload relays or current-limiting devices.

A quick-acting circuit protects against damage by high voltage arcs
by limiting the energy in such arcs to less than 10 watt seconds.

Protection against voltage standing wave ratios of greater than 1.2:1
is provided. Both forward and reflected power are metered at the
front panel.

In case of momentary RF overloads the VP-100A will recycle twice
automatically. Should a third overload occur within a thirty second
period, the transmitter will remain off until manually reset. However, if
the time between overloads is greater than thirty seconds, con-
tinuous recycling will occur.

DUAL OSCILLATOR AND MODULATOR. Harris has provided
redundancy in all transistor sections to relieve any concern over solid
state circuitry in high-powered transmitters. Although the reliability of
transistor circuitry has been proven in transmitters now operating un-
der extreme conditions, this duplication is your double assurance of
complete dependability.

DESIGNED FOR WIDE RANGE OF CLIMATES. The transmitter will
give top performance in a wide range of climates—from hot and
humid, to dry and dusty. With Vapor Phase cooling, ducting outside
air into the transmitter is not necessary. All transformers and similar
components are hermetically sealed, encased, or vacuum
impregnated. All high power radio frequency networks contain silver-
plated inductors and vacuum capacitors.

GREATLY REDUCED FLOOR SPACE. Due to the high efficiency of
the transmitter and the elimination of large iron core components (no
modulation transformer and reactor), the VP-100A requires only 7.0
square meters (76 square feet) of floor space. Careful cabinet design
provides easy accessibility to all components.
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VP-100A SPECIFICATIONS

POWER OUTPUT: 100.000 watts nominal unmodulated. capable 110.000 watts.
RF FREQUENCY RANGE: 535 kHz to 1620 kHz.

RF OUTPUT IMPEDANCE: 230 ohms, unbalanced.

RF FREQUENCY STABILITY: +5 Hz

SPURIOUS AND HARMONIC EMISSION: Less than 50 mW.

CARRIER SHIFT: Less than 5% at 100% modulation at 1,000 Hz.

AUDIO FREQUENCY RESPONSE: +1.5dB from 40 to 10,000 Hz referenced to
1.000 Hz at 95% modulation.

AUDIO FREQUENCY DISTORTION: Less than 3% from 40 to 10.000 Hz at 95%
modulation.

NQISE: 55 dB below 100% modulation at 1,000 Hz.

AUDIO INPUT LEVEL: 10 dBm +2 dB for 100% modulation.

AUDIO INPUT IMPEDANCE: 600/150 ohms, balanced or unbalanced.
MODULATION LEVEL: 100% sinusoidal, 10 minutes, 50 to 5,000 Hz.

TRAPEZOIDAL MODULATION: Less than 5% tilt or overshoot, 100 Hz to 2.000
Hz.

POWER INPUT: Any specified voltage 380V to 480V. 3 phase. 50 or 60 Hz
POWER CONSUMPTION: 155 kW—No modulation

160 kW—30% modulation

215 kW—100% modulation
POWER FACTOR: 95%

VOLTAGE REGULATOR: Electronic voitage regulation for all power supplies
other than high voltage

OVERALL EFFICIENCY: 65% at average modulation

TUBES: Two 4CV100.000C; two 4CX1500A: one 2CX10,000F
TEMPERATURE RANGE: 0-50°C ambient air temperature.

HUMIDITY: 95% relative humidity. maximum

STORAGE TEMPERATURE: 35°C to - 60°C (with no water in system)
ALTITUDE: Up to 1.829 meters (6.000 feet) above sea level

CABINET DATA: Each of two cabinets measures 1.83 meters (6 feet) wide, 1.37
meters (4.5 feet) deep. and 1.98 meters (6.5 feet) high. The heat exchanger
adds another 1.06 meters (3.5 feet) in height.

ORDERING INFORMATION

VP-100A, 100,000 watt medium wave transmitter with one set of

tubes, crystals and silicon rectifiers, for operation from
380 to 480 volits, 3 phase, 50 0r 60 Hz ...................

CP-2M-779

.......................................... 994-7651-001

ADV. 453B PTD. IN U.S.A.
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MW-50B
50,000 Watt
Medium Wave
Broadcast
Transmitter

® Pulse Duration Modulation* (PDM) eliminates costly,
inefficient modulation transformer and reactor

® Unsurpassed low frequency square wave perfor-
mance

e Automatic modulation tracking minimizes adjust-
ments

e 50% reduction in overshoot

® No Slew Induced Distortion possible
e Greater than 60% overall efficiency
e Only two tube types

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

* Patented




Harris’ MW-50B . . . the world standard in 50kW AM transmitters

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

The Harris MW-50B delivers overall perfor-
mance 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 combination
with a number of other outstanding features,
makes the MW-50B the most advanced 50-
kilowatt AM transmitter in the world.

THE MODULATION SYSTEM

Harris' Pulse Duration Modulator is charac-
terized by low plate dissipation and low tube
peak currents. Peak cathode currents are
about one-half that of comparable transmit-
ters. Average plate dissipation runs substan-
tially below rated levels, and altl peak voitages
are maintained well below component ratings.
Conservative design allows a continuous
100% sine wave modulation rating. Addition-
ally, the PDM design allows continuous 100%
sine wave modulation.

IMPROVED SQUARE WAVE
PERFORMANCE

With the addition of a new op-amp audio input
stage, the MW-50B is now effectively DC
coupled from the audio input to the RF power
amplifier. This new circuit extends the trans-
mitter's low end frequency response essen-
tially to DC, approximately 2 Hz.

Consequently, the MW-50B enjoys a notice-
able improvement in square wave perfor-
mance, with low frequency tilt nearly non-exis-
tent. The MW-50B's low frequency response

can be tailored to meet individual stations’
programming needs.

IMPROVED OVERSHOOT PERFORMANCE

Harris has incorporated circuitry that effec-
tively reduces complex audio overshoots by
30%, without compromising any other audio
specification. This improvement allows MW-
50B users to increase their average modula-
tion over the already high level characteristic
of Harris’ Pulse ODuration Modulation. By

selection of a single component the frequency
response of the MW-50B 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 as 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 re-
sponse. The result: even more faithful trans-
mission of today's dynamic program material.

HIGH OVERALL EFFICIENCY

The Pulse Duration Modulator employed in the
MW-50B approaches 90% efficiency. This im-
pressive modulator efficiency enables the
transmitter to achieve an unusually high over-
all efficiency of greater than 60%. As a result,
power consumption is significantly below that
of other 50-kilowatt medium wave transmitters
currently available, or in service.

AUTOMATIC MODULATION TRACKING

Since incoming AC line voltages change radi-
cally during the course of the broadcast day,
there is a direct effect on transmitter DC sup-
ply voltage, and hence power output. if the
carrier is over or under modulated, output
power changes may hinder the transmitter's
audio performance. The new MW-50B Mod-
ulation Tracking Circuit eliminates these
problems by automatically maintaining the de-
sired 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 square wave response of MW-50B.



ONLY FOUR TUBES . ..
EXCEPTIONAL TUBE LIFE

The MW-50B employs just four tubes. Rugged
ceramic 4CX35,000C tetrode power tubes are
used in the power amplifier and modulator.
The Pulse Duration Modulator driver and R. F
driver each use a 4CX1500A. Use of just two
tube types greatly simplifies spares stocking
and associated spares costs. Highest quality
components, conservatively rated, are used
throughout the MW-50B to assure a maximum
degree of reliability. Satisfied MW-50 owners
report 3-5 year PA and modulator tube life,
considerably lowering operating costs.

CONTINUOUS 100%
MODULATION RATING

This continuous sine wave modulation capabil-
ity permits a higher average modulation to
boost signal strength without increasing trans-
mitted carrier power. The MW-50B provides
125% positive peak capability.

MAXIMUM CARRIER POWER
60 KILOWATTS

The Harris MW-50B provides a maximum car-
rier power of 60 kilowatts, allowing more re-
serve for driving directional arrays than any
other 50-kilowatt medium wave broadcast
transmitter. DC and audio feedback insures
overall transmitter stability. The MW-50B can
be switched smoothly from high to low power

MW-50B, front doors removed.

(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 a trans-
istorized oscillator, buffer, emitter follower, and
a 4CX1500A tetrode tube amplifier to drive a
single high efticiency 4CX35,000 tetrode in a
Class D power output stage.

PROTECTIVE CIRCUITS,
STATUS CHANNELS

All major components of the MW-50B are pro-
tected by circuit breakers. Tubes and transis-
tors are protected by overload relays or cur-
rent limiting devices. Overloads are indicated
on a LED fault status panel. A quick-acting cir-
cuit protects against damage from high vol-
tage 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. Bcth forward and reflected power
are metered at the front panel.

In case of momentary RF overloads, the MW-
50B will recycie automatically. Should a re-
peated overload occar within a 30-second
period, the transmitter will remain off until
manually reset. However, if the time between
overloads is greater than 30 seconds, continu-
ous recycling will occu”.

QUIET AIR COOLING

Cooling of the MW-50B is accomplished by a
3-horsepower blower, located in the transmit-
ter cabinet, which provides cooling for the
power tubes at a low noise level. The trans-
mitter cabinet air is flushed with a low speed
fan which also operates at a low noise level.
Provisions are made at the top of the transmit-
ter for ducting the exhaust air to the outside
of the transmitter building. The transmitter can
also be configured to allow the blower to be
externally located.

DESIGNED FOR A WIDE
RANGE OF CLIMATES

The MW-50B provides top performance in all
types of climates, from hot and humid to dry
and dusty. All transformers and similar compo-
nents are hermetically sealed, encased, or
vacuum impregnated. Performance at 10,000
feet (3048 meters) is certified by a recognized
testing organization.”

TRANSMITTER LAYOUT

The MW-50B consists of two cabinets and an
external high voltage power supply. External
connections to the transmitter are made
through either the top or the bottom of the
unit, as desired, for great installation flexibility.

*Copy of certificate available on request.
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MW-50B SPECIFICATIONS

>0WER OUTPUT: 50,000 watts (rated), 60,000 watts (capable).
Zonvenient power reduction to 25,000 or 10,000 watts.

3IF FREQUENCY RANGE: 535 kHz to 1620 kHz, supplied to fre-
juency as ordered.

RAF OUTPUT IMPEDANCE: 50 ohms unbalanced (higher on special
Jrder).

RF FREQUENCY STABILITY: =5 Hz.

RF HARMONICS: Exceeds FCC and CCIR specifications.

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

AUDIO FREQUENCY RESPONSE: - 1.5 dB, from 20 to 12,500 Hz,
referenced to 1,000 Hz at 95% modulation.

TOTAL HARMONIC DISTORTION (Unenhanced): Less than 3%. 20
to 10,000 Hz at 95% modulation.'

COMPRESSION RATIO: 4 1 dB at 3 dB of enhancement:
+ 125% modulation.
NOISE (Unweighted):
Typical 62 dB.?
AUDIO INPUT: 600 ohms at 0 to + 10 dBm for 100% modulation,
unenhanced; t+ 16 dBm with enhancement activated.

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

POWER CONSUMPTION:

80 kW at 0% modulation; 87 kW at 30% modulation;
110 kW at 100% modulation®

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

95%,

60 dB or better below 100% modulation.

TEMPERATURE RANGE: 20°C to +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 components
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

Net unpacked 5,000 Ibs. (2268 kg)
Domestic packed 6,000 Ibs. (2722 kg)
Export packed 7,200 Ibs. (3266 kg)

1

Power Supply

Net unpacked 1,370 Ibs. (622 kg)
Domestic packed 1,500 Ibs. (681 kg)
Export packed 1.800 Ibs. (817 kg)

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

- 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.

- 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.

. Maximum operating temperature derates to +29°C

(84.2°F) at 10,000 feet AMSL (3048 meters).

- Does not include height of output connector, which may be re-
moved for transport.

linearly

specifications subject to change without notice

ORDERING INFORMATION

MW-50B, basic transmitter
Model MW-508B, with one set of tubes and
Model MW-50B, with one set of tubes and
Recommended spare parts kit for MW-508

RP-2.5M-181 ¢ Harris Corporation 1981

994-8617-003
994-8617-001
994-8617-002
994-8618-001

2 crystals, 60 Hz
2 crystals, 50 Hz
transmitter

ADV 583 PTD INU S.A



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

e Unsurpassed low frequency square wave performance

HARRIS

e Automatic modulation tracking minimizes adjustments

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

MW-10B

e No Slew Induced Distortion possible

10’000 Watt ¢ High modulator and PA efficiency yields low power
Medium Wave consumption
Broadcast e Only two tube types
Transmitter ¢ Produces faithful transmission of today’'s demanding

formats in a cost effective manner

*Patented
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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-108
the most advanced 10-kilowatt AM transmit-
ter in the world.

THE MODULATION SYSTEM

Harris' Pulse Duration Modulator is
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-108 is now effectively
DC coupled from the audio input to the RF
power amplitier. 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
pertormance, 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
intransient response. 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-108
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-108 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.
It the carrier power changes, over or under
modulation may result, thus adversely af-
fecting transmitter audio performance. The
new MW-108 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-108B 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.

CONTINUOUS 100%
MODULATION RATING

This continuous sine wave modulation
capability permits a higher average modula-
tion to boost signal strength without increas-
ing transmitted carrier power. The MW-10B
provides 125% positive peak capability.

MAXIMUM CARRIER POWER
11 KILOWATTS

The Harris MW-108 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, butter, divider
and RF amplifier are located on one printed
circuitboard. The divideris a single 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-puii
amplitier 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 efticiency approaching 90%.

PROTECTIVE CIRCUITS,
STATUS CHANNELS

All major components of the MW-10B are
protected by circuit oreakers. Tubes and
transistors are protecied by overload relays
or current limiting devices. Overloads 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 overloads, 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 guiet, 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-108B is completely self-contained in
one cabinet—there are no external
components.

13
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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: Pulse Duration Modulation.

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-
redto 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
system.) .

THD DISTORTION: 2% or less @ 95% modulation, 20 to 10,000 Hz
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 special order.

RF OUTPUT CONNECTOR: 1%-inch male EIA flange. Other types of output
connectors available on special order.

MAXIMlz.lM VSWR: 1.3to 1.

NOISE:" 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 voits, 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.

POWER CONSUMPTION (10 kW Carrler):3 (Typical) 20.5 kW, 0% modulation;
22.1 kW, 50% tone modulation; 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.

AMBIENT TEMPERATURE RANGE:4 -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-
cial order.

SIZE:> 78" H x 72" W x 32" D (198 cm x 183 cm x 81.3 cm).

WEIGHT: Unpacked, 1500 Ibs. (680.4 kg) - approximate. Domestic packed,
1900 Ibs. (861.8 kg) - approximate. Export packed, 2150 Ibs. (875.2 kg) -
approximate.

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

FINISH: Blue, white and black.

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

REMOTE CONTROL: Norma! 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. D~2s 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 crystais, for 200-250

Volts or 350-430 Volts, 3 phase, 50 Hz operation
Recommended spare semiconductor kit

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

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

CP-2.5M-282 @© 1982 Harris Corporation

ADV.610 PTD. INU.S.A.
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SX-5
5000 Watt
All-Solid-State
Medium Wave
Broadcast Transmitter

® 100% solid state for highest reliability
® OQOverall efficiency exceeds 75%

® Polyphase PDM* for exceptional audio
performance

® New concept dual microprocessor control
and status monitoring eases operation and
simplifies service

® Flat-Pass output network for exceptional
phase and amplitude linearity

® Exceptional performance in monaural or
stereo (optional)

® Unique air handling system lowers
maintenance

*Patented

The Harris SX-5 is based on a rigid design
philosophy applied to the entire SX Series of
solid-state AM transmitters. Central to this con-
cept are the commitments to achieve:

a) The highest possible audio performance

b) The highest possible overall efficiency

¢) Maximum reliability

The SX-5 broadcast transmitter is all-new, and
it's in a class by itself. It is computer designed
and computer tested, with its own self-contained
dual status and control computers. The SX-5 is
100% solid state and not affected by loss of emis-
sion, shorted elements or other related problems
found in tube type transmitters.

EFFICIENT POWER DEVICES

With the new SX Series of transmitters, Harris
introduces new high power semi-conductor
technology to its broadcast products. State-of-
the-art MOSFET transistors, as opposed to bipo-
lar devices, achieve higher efficiency in the SX-5.

WHY MOSFETS?

MOSFETS (Metal Oxide Semiconductor Field Ef-
fect Transistors) represent a second generation
of power devices offering significant benefits
over bipolar transistor technology. Combined
with the circuits used in the SX-5, MOSFETS
prove to be extremely efficient. 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-5.
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Harris SX-b

High technology in a blend of broadcast
and computer science

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

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-5 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 90%.

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 audioinputis sam-
pled four times during each PDM cycle,
resulting in lower harmonic and in-
termodulation distortion.

The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency exceeding 94%. Polyphase
PDM also allows the low pass filter to
have a wide audio passband, reducing
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 con-
tinues at reduced power until a con-
venient 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-5 combine
to yield greater than 75% overall AC to
RF efficiency. This represents a 15% to
36% direct power saving compared
with other 5 kW transmitters now in
use!

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-5. The com-
puter designed F/at-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 Flat-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
S$X-5 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-5. The transmitter con-
stantly monitors VSWR status and
takes action only when long-term op-
erational limits are exceeded. Prema-
ture VSWR trips, due to station prob-
lems or other environmental factors,
are eliminated. Should a long-term
mismatch condition exist, the trans-
mitter simply reduces output power to
a tolerable level, remaining on the air.
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-5 transmitter. Should a multiple
overload occur, the operator may re-
view 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, making the SX-5 one of
the easiest transmitters to monitor,
control and service. The controller is



Pushbutton diagnostics!

pre-programmed at the factory and
only requires interrogation by the
operator.

The transmitter’s control and status
functions are shared by two
microprocessor controller boards
working in tandem. Should one unit
fail, the other microprocessor auto-
matically picks up the additional duties
without interruption. A simple logic
probe is included with the SX-5 to as-
sist the operator in checking simple di-
gital circuitry controlled by the
microprocessors.

Operationally, the SX-5 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 pushbuttons labeled as
follows:

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

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

288/10x0g

S0xng

Spectrum analyzer response of F/at-Pass
output network maximizes mono and
stereo performance.

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

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-5 transmitter
is designed to interface with the major-
ity of remote control and facility con-
trol systems. A momentary closure of
100 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.

DESIGNED FOR AM STEREO

The SX-5 is designed for AM Stereo,
with special consideration paid to inci-
dental phase modulation, audio input
to RF envelope output phase linearity,
and RF channel phase response. The
standard high stability crystal oscil-
lator and optional frequency synth-
esizer are both equipped to accept ex-
ternal AM Stereo RF oscillator signals.

MECHANICAL DESIGN
CONSIDERATIONS

Service accessibility is a major user
benefit of the SX-5. 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-outdrawer. All crit-
ical 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.

14

COOLING SYSTEM

The SX-5 is the first broadcast trans-
mitter incorporating innovative cool-
ing techniques that significantly re-
duce maintenance. The transmitter
dissipates only 2000 watts of heat. This
has allowed Harris to utilize a compu-
ter modeled convection cooling techni-
que that offers significant benefits
over conventional cooling methods.

The sidewalls of the transmitter form
"’chimneys’” to which the power am-
plifier modules are attached. Air as-
sisted by a high reliability fan enters
through a filtered rear or bottom inlet
and rises through the cabinet walls,
cooling the power module’s heat sinks.
The majority of this convection cooling
air passes through the isolated
chimneys, with only a small amount of
air required to flush the inside of the
cabinet. Since the majority of the air
does not come in contact with the
electronic components, maintenance
is greatly reduced.

EASE OF INSTALLATION
AND SERVICE

The SX-5 arrives ready for installation.
Included is a wall mounted AC discon-
nect panel designed to interface with
the station’s electrical distribution
system. Installation is as simple as
positioning the SX-5 and making final
AC, RF and audio connections. No spe-
cial air handling systems are required
in most installations.

TODAY’'S TRANSMITTER FOR
TODAY’'S BROADCASTER
Exceptionally high overall efficiency;
maximum reliability; improved audio
performance; full service micropro-
cessor control and status monitoring;
readiness for AM Stereo—these are
just a few of the features in the SX-5
broadcast transmitter. Never before
has Harris incorporated as many ben-
efits in today’s transmitter for today’s
broadcaster.

17
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SX-5 SPECIFICATIONS

POWER OUTPUT: (Rated) 5000 watts. (Capable) 5600 watts. Power reduc-
tion through 500 watts.

RF FREQUENCY RANGE: 540 KHz through 1700 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 unbatanced. Wiil match into a VSWR of
1.56:1 at carrier.

RF OUTPUT TERMINAL: %" EIA male flange connector.

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

RFHARMONICS: Exceeds FCC and CCIR specifications.

TYPE OF MODULATOR: Patented Polyphase PDM.

AUDIO FREQUENCY RESPONSE: +1 dB from 20 to 12,500 Hz.

AUDIO HARMONIC DISTORTION: 1.5% or less at 5 kW, 20 to 12,500 Hz @
95% modulation. 2.0% or less at 1000 watts operation, 20 to 12,500Hz @
95% modulation.

AUDIO INTERMODULATION DISTORTION: 1.0% or less at 5 kW, 60/7000
Hz 1:1, 3.0% or less, 60/7000 Hz 4:1 SMPTE standards at 80%
modulation.

SQUAREWAVE OVERSHOOT: Less than 3% at 400 Hz.

SQUAREWAVE TILT: Less than 2% at 400 Hz.

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

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

AM STEREO SPECIFICATIONS: A) Incidental Phase: 0.2 Average (Ra-
dians); 0.5 Peak (Radians). B) RF Channel Phase Response (External
Input to RF Output): 4%, +20 KHz of carrier power. 8%, +30 KHz of carrier
power.

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

AC VOLTAGE INPUT: 197-251 VAC, 48 to 63 Hz, three phase, delta. 341-434
VAC, 48 to 63 Hz, three phase wye, 4 wire (not recommended for connec-

tion to open delta power source).

PA EFFICIENCY: Better than 90%.

OVERALL EFFICIENCY: ﬁletter than 75%.

POWER CONSUMPTION : 6.7 kW at 0% modulation at 5000 watts. 10.0 kW
at 100% tone modulation at 5000 watts carrier. 9.0 kW under average
programming conditions.

SPURIOUS OUTPUT: Exceeds FCC and CCIR requirements.

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 (derate upper limit 2°C
per 1000 feet altitude).

AMBIENT HUMIDITY RANGE: To 95% non condensing.

AIR FLOW: 150 CFM, either rear or bottom inlet.

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

OPERATING ACOUSTICAL NOISE: Better than 53 dBA.

SIZE: 72"'H x 28""'W x 30D (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: Black, white and blue.

TYPE OF ACTIVE COMPONENTS: 100% solid state.

POWER SUPPLY: Three phase full wave self-contained, dry.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

1 " " . . o
For AC service connection, please provide 12 KVA with a minimum of 5%
voltage demand regulation.

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

ORDERING INFORMATION

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

SPBCITY frOQUIMCY .. ... . e e e 994-8583-001
SX-5 Transmitter, complete with all solid-state devices, frequency synthesizer, technical manual.

SP ALY frBQUENCY .. .. . . e e 994-8583-003
Recommended spare semiconductor Kit .. ... ... ... .. e 990-1014-001
S PAIE CTYS Al .. ... ...t e 444-XXXX-000
ANCILLARY EQUIPMENT

AM-90 Modulation MONITOT ... ... ittt it e 994-8424-001

AF-80 frequencymonitor .........................
Potomac AT-51testset ..........................
MSP-90 tri band AGC amplifier

MSP-90 AMIImiter ............coieiiitieen i iieieaeanns

CP-2.5M-182 (C Harris Corporation 1982

...994-6698-001
..700-0499-000
994-8357-001

........ 994-8200-001

ADV. 603 PTD.INU.S.A.
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SX-2.5

2500 Watt
All-Solid-State
Medium Wave

Broadcast Transmitter

® 100% solid state for highest reliability
® Overall efficiency exceeds 72%

® Polyphase PDM* for exceptional audio
performance

® New concept dual microprocessor control
and status monitoring eases operation and
simplifies service

® Flat-Pass output network for exceptional
phase and amplitude linearity

@ Optional field upgrade to 5 kW

® Exceptional performance in monaural or
stereo (optional)

® Unique air handling system lowers
maintenance

*Patented

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

a) The highest possible audio performance

b) The highest possible overall efficiency

c) Maximum reliability

The S$X-2.5 broadcast transmitter is all-new, and
it's in a class by itself. It is computer designed
and computer tested, with its own self-contained
dual status and control computers. The SX-2.5is
100% solid state and not affected by loss of emis-
sion, shorted elements or other related problems
found in tube type transmitters.

EFFICIENT POWER DEVICES

With the new SX Series of transmitters, Harris
introduces new high power semi-conductor
technology to its broadcast products. State-of-
the-art MOSFET transistors, as opposed to bipo-
lar devices, achieve higher efficiency in the SX-2.5.

WHY MOSFETS?

MOSFETS (Metal Oxide Semiconductor Field Ef-
fect Transistors) represent a second generation
of power devices offering significant benefits
over bipolar transistor technology. Combined
with the circuits used in the SX-2.5, MOSFETS
prove to be extremely efficient. 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-2.5.
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Harris SX-2.5

High technology in a blend of broadcast
and computer science

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

Additionally, MOSFET transistors lend
themselves to paraliel 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-2.5 contains two RF power am-
plifier modules conservatively rated to
produce 2750 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 90%.

POLYPHASE PDM MODULATION

Polyphase PDM is a significant im-
provement of the Harris Pulse Duration

20

Modulation system. It is a 4-phase
system in which the audio input is sam-
pled four times during each PDM cycle,
resulting in lower harmonic and in-
termodulation distortion.

The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency exceeding 94%. Polyphase
PDM also allows the low pass filter to
have a wide audio passband, reducing
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 con-
tinues at reduced power until a con-
venient 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-2.5 combine
to yield greater than 72% overall AC to
RF efficiency. This represents a 40% to
47% direct power saving compared
with other 2.6 kW transmitters now in
use!

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-2.5. The com-
puter designed Flat-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
S$X-2.5 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-2.5. The transmitter
constantly monitors VSWR status and
takes action only when long-term op-
erational limits are exceeded. Prema-
ture VSWR trips, due to station prob-
lems or other environmental factors,
are eliminated. Should a long-term
mismatch condition exist, the trans-
mitter simply reduces output power to
a tolerable level, remaining on the air.
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-2.5 transmitter. Should a multi-
ple overload 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, making the SX-2.5 one



Pushbutton diagnostics!

of the easiest transmitters to monitor,
control and service. The controller is
pre-programmed at the factory and
only requires interrogation by the
operator.

The transmitter’s control and status
functions are shared by two
microprocessor controller boards
working in tandem. Should one unit
fail, the other microprocessor auto-
matically picks up the additional duties
without interruption. A simple logic
probe is included with the §X-2.5 to
assist the operator in checking simple
digital circuitry controlled by the
Microprocessors.

Operationally, the SX-2.5 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 pushbuttons labeled as
follows:

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

Low, Medium and High—Independent
tri power levels can be set to any value
for each of the three power control but-

243710k

Spectrum analyzer response of f/at-Pass
output network maximizes mono and
stereo performance.

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

tons. The illuminated button indicates
which power level is operating. No
contactor or power transformer tap
changes are required.

Raise Pawer-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-2.5 transmit-
ter is designed to interface with the
majority of remote control and facility
control systems. A momentary closure
of 100 milliamps rating (TTL ordry con-
tact) will activate the various control
functions. All analog samples (PA
volts, PA current, output power, etc.)
are buffered.

DESIGNED FOR AM STEREO

The SX-2.5 is designed for AM Stereo,
with special consideration paid to inci-
dental phase modulation, audio input
to RF envelope output phase linearity,
and RF channel phase response. The
standard high stability crystal oscil-
lator and optional frequency synth-
esizer are both equipped to accept ex-
ternal AM Stereo RF oscillator signals.

MECHANICAL DESIGN
CONSIDERATIONS

Service accessibility is a major user
benefit of the SX-2.5. 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-outdrawer. All crit-
ical 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-2.5 is the first broadcast trans-
mitter incorporating innovative cool-
ing techniques eliminating the need
for a blower or fan. The transmitterdis-
sipates only 1000 watts of heat. This
has allowed Harris to utilize a compu-
ter modeled convection cooling techni-
que that offers significant benefits
over conventional cooling methods.

The sidewalls of the transmitter form
"’chimneys’’ to which the power am-
plifier modules are attached. Air enters
through a filtered rear entrance and
rises through the cabinet walls, cool-
ing the power module’s heat sinks. The
majority of this convection cooling air
passes through the isolated chimneys,
with only a small amount of air re-
quired to flush the inside of the
cabinet. Since no blower is required,
and the majority of the air does not
come in contact with the electronic
components, maintenance and noise
are greatly reduced.

EASE OF INSTALLATION

AND SERVICE

The SX-2.5 arrives ready for installa-
tion. Included is awall mounted AC dis-
connect panel designed to interface
with the station’s electrical distribution
system. Installation is as simple as
positioning the SX-2.5 and making
final AC, RF and audio connections. No
special air handling systems are
required.

TODAY'S TRANSMITTER FOR
TODAY’'S BROADCASTER
Exceptionally high overall efficiency;
maximum reliability; improved audio
performance; full service micropro-
cessor control and status monitoring;
field upgrading to 5 kW; readiness for
AM Stereo—these are just a few of the
features in the SX-2.5 broadcast trans-
mitter. Never before has Harris in-
corporated as many benefits in today’s
transmitter for today’s broadcaster.
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S$X-2.5 BLOCK DIAGRAM

SX-2.5 SPECIFICATIONS

POWER OUTPUT: (Rated) 2500 watts. (Capable) 2750 watts. Power reduc-
tion through 500 watts.

RF FREQUENCY RANGE: 540 KHz through 1700 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: %" EIA male flange connector.

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

RF HARMONICS: Exceeds FCC and CCIR specifications.

TYPE OF MODULATOR: Patented Polyphase PDM.

AUDIO FREQUENCY RESPONSE: +1dB from 20 to 12,500 Hz.

AUDIO HARMONIC DISTORTION: 1.5% or less at 2.5 kW, 20to 12,500 Hz @
95% modulation. 2.0% or less at 500 watt operation, 20 to 12,500 Hz @
95% modulation.

AUDIO INTERMODULATION DISTORTION: 1.0% or less at 2.5 kW, 60/7000
Hz 1:1, 3.0% or less, 60/7000 Hz 4:1 SMPTE standards at 80%
modulation.

SQUAREWAVE OVERSHOOT: Less than 3% at 400 Hz.

SQUAREWAVE TILT: Less than 2% at 400 Hz.

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

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

AM STEREO SPECIFICATIONS: A} Incidental Phase: 0.2 Average (Ra-
dians); 0.5 Peak (Radians). B} RF Channel Phase Response (External
Input to RF OQutput): 4%, +20 KHz of carrier power. 8%, +30 KHz of carrier
power.

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

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

PA EFFICIENCY: Better than 90%.

OVERALL EFFICIENCY: B1etter than 72%.

POWER CONSUMPTION : 3.5 kW at 0% modulation at 2500 watts. 5.3 kW
at 100% tone modulation at 2500 watts carrier. 4.5 kW under average
programming conditions.

SPURIOUS OUTPUT: Exceeds FCC and CCIR requirements.

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 (derate upper limit2°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 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: Black, white and blue.

TYPE OF ACTIVE COMPONENTS: 100% solid state.

POWER SUPPLY: Self-contained, dry.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

1For AC service connection, please provide 7.6 KVA with aminimum of 5%
voltage demand regulation.

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

ORDERING INFORMATION

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

Specifyfrequency .................. .ot

................................................... 994-8582-001 »

S§$X-2.5 Transmitter, complete with all solid-state devices, frequency synthesizer, technical manual.

Specifyfrequency . ............ ... . i
Recommended spare semiconductorkit .....................
Sparecrystal ... ... e

ANCILLARY EQUIPMENT

AM-90 modulationmonitor ..................... ..
AF-80 frequency Monitor ...............c.o.ouiiiinieninen...
Potomac AT-51testset ...................coceivninninnn.nn
MSP-90 triband AGCamplifier ..............................
MSP-90 AMIimiter . ............. ..ot

................................................... 994-8582-003 +
................................................... 990-1013-001
................................................. 444-XXXX-000

................................................... 994-8424-001
................................................... 994-6698-001
................................................... 700-0499-000

..994-8357-001

................................................... 994-8200-001

* Contact Harris for special ordering information and details on the optional power upgradable SX-2.5.

CP-1.5M-382 (C Harris Corporation 1982

ADV. 604A PTD.IN U.S.A.
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HARRIS

SX-1
1000 Watt
All-Solid-State
Medium Wave
Broadcast Transmitter

¢ 100% solid state for highest reliability
® Overall efficiency exceeds 72%

® Polyphase PDM* for exceptional audio
performance

® New concept dual microprocessor control
and status monitoring eases operation and
simplifies service

® Flat-Pass output network for exceptional
phase and amplitude linearity

o Optional field upgrade to 2.5 kW or 5 kW

® Exceptional performance in monaural or
stereo (optional)

@ 36 inches of internal rack space provided
for ancillary equipment

@ Unique air handling system lowers
maintenance

*Patented

The Harris SX-1 is based on a rigid design
philosophy applied to the entire SX Series of
solid-state AM transmitters. Central to this con-
cept are the commitments to achieve:

a) The highest possible audio performance

b) The highest possible overali efficiency

c) Maximum reliability

The SX-1 broadcast transmitter is all-new, and
it's in a class by itself. It is computer designed
and computer tested, with its own self-contained
dual status and control computers. The SX-1 is
100% solid state and not affected by loss of emis-
sion, shorted elements or other related problems
found in tube type transmitters.

EFFICIENT POWER DEVICES

With the new SX Series of transmitters, Harris
introduces new high power semi-conductor
technology to its broadcast products. State-of-
the-art MOSFET transistors, as opposed to bipo-
lardevices, achieve higher efficiency inthe SX-1.

WHY MOSFETS?

MOSFETS (Metal Oxide Semiconductor Field Ef-
fect Transistors) represent a second generation
of power devices offering significant benefits
over bipolar transistor technology. Combined
with the circuits used in the SX-1, MOSFETS
prove to be extremely efficient. 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-1.
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Harris SX-1

High technology in a blend of broadcast
and computer science
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Low level plug-in circuit
boards are conveniently
housed on a vertical
slide-out drawer for
easy maintenance,
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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-1 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 ex-
ceeding 90%.

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 lower harmonic and in-
termodulation distortion.
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The combination of the Harris Poly-
phase PDM Modulation and MOSFET
devices achieves a modulator effi-
ciency exceeding 94%. Polyphase
PDM also allows the low pass filter to
have a wide audio passband, reducing
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 con-
tinues at reduced power until a con-
venient 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-1 combine
to yield greater than 72% overall AC to
RF efficiency. This represents a 30% to
45% direct power saving compared
with other 1 kW transmitters now in
use!

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-1. The com-
puter designed Flat-Pass output
network is a Butterworth bandpass fil-
ter yielding superb phase and am-
plitude linearity—two 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 controis simply adjust the
SX-1 to match a load that can be any
value within a 1.5:1 VSWRcircle.

High speed lightning protection results
from design techniques and devices
used in the SX-1. The transmitter con-
stantly monitors VSWR status and
takes action only when long-term op-
erational limits are exceeded. Prema-
ture VSWR trips, due to station prob-
lems or other environmental factors,
are eliminated. Should a long-term
mismatch condition exist, the trans-
mitter simply reduces output power to
a tolerable level, remaining on the air.
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-1transmitter. Should a multiple
overload occur, the operator may re-
view 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, making the SX-1 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.

The transmitter’'s control and status
functions are shared by two
microprocessor controller boards
working in tandem. Should one unit
fail, the other microprocessor auto-
matically picks up the additional duties
without interruption. 