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1=0REWORD 

The Harris Corporation, Broadcast Products Division, proudly 
presents its catalog of television and radio transmitting and allied 
studio equipment. This fine product line underscores Harris' posi­
tion as one of the world 's leading manufacturers of broadcast 
equipment. The hardware featured on these pages meets virtually 
every requirement o1' the television or radio broadcaster. 

Field sales and service facilities are extensive. Sales offices are 
located in New York City, Washington, D.C., Houston and Los 
Angeles. In Canada, sales are handled by Harris Systems Limited 
in Toronto and Montreal. International market activities are coor­
dinated by the International Sales Department in Quincy, Illinois 
through representatives located throughout the world. 

The Broadcast Products Division is one of 19 divisions of Harris 
Corporation, a world leader in communication and information 
processing, and one of the nation's 500 largest corporations. Har­
ris' other electronics divisions include Controls Division , 
Electronic Systems Division, RF Communications Division, Harris 
Semiconductor Division, PRD Electronics Division and Composi­
tion Systems Division. Harris Video Systems Operation , a 
separate operating arm of Broadcast Products Division located in 
Sunnyvale, California1, manufactures an extensive line of digital 
video products. 

Several research centers within Harris' electronic group enable 
the Broadcast Produ1cts Division to draw from a large staff of 
scientists and engineers, as well as from the impressive engineer­
ing organization in Quincy. These resources assure our 
customers that Harris broadcasting and communications equip­
ment is synonymous with product leadership. 

Harris has built its reputation on quality craftsmanship, superior 
service, excellence of engineering design and pioneering of out­
standing new products. We value your patronage; we'll justify your 
confidence. 

HARRIS m COMMUNICATIO N A N D 
~ TlON PAOC5:S5'NO 
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PDM 
Pulse Duration 

Modulator 

Harris' patented Pulse Duration Modulation (PDM) is used in the 
Harris VP-100A, SW-100, SW-50, MW-50A, MW-10, and MW-SA 
broadcast transmitters. PDM 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 modulated the PA. No modulation 
transformer or reactor is required. 

The duty cycle of the pulse determines the voltage at the plate of 
the PA. For instance, 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 or the 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 
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• 
rls' solid·state 1 kilowatt AM transmitter, the MW•1A. 

A conventional series modulator is shown in Figure A. It has one 
active device, 01 (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 its inefficiency. Under 
carrier conditions, only 50 volts is required at the PA. This means 
50 volts is also across the modulator, 01 . Whatever current is 
required at the PA must flow through 01 . 

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 01 and 
the power lost in 01 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 only 200 watts. (1200 watts input and 1000 watts rf 
output = 85% efficiency.) 

If 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 voltages 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 CR 1 and O 1. Only about 2 volts is lost across the 
modulators, so the required 50 volts, 24 amps is provided the PA. 
The loss across the modulator at carrier is 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 02 and 01 (CR1 disconnects the 52-volt sup· 
ply when 02 turns on.) During the negatvie peak 02 is open, and 
the voltage is supplied from the 52-volt supply through CR1 and 
01 

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•1Avary slightly from the example 
above, to provide 125% positive peak modulation capability. 

CP·2M·1279 
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Figure A 
Conventional 
Series 
Modulator 
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Figure B 
Progressive 
Series 
Modulator 
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HARRIS 
COMMUNICATtON AND 
tNF<>Af\,IIATION PAOCESSWG 

100,000 Watt 
!Medium Wave 

Broadcast 
Transmitter 

• Overall efficiency better than 65% 

• Excluslve Pulse Duration Modulator [PDM]* for high 
level plate modulatlon 

• Redundancy In solid state circuits 

• Vapor phase cooling for quiet operation and extended 
tube llfe 

• Only five tubes, with three tube types 

• Designed for a wide climate range 

•Patented 
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Featuring Harris' exclusive high level Pulse 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 of 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 efficiency, 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 panel 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 AF power amplifier sockets. All power supplies utilize long­
life solid state silicon rectifiers. High quality components, conser­
vatively rated, are used throughout the VP-1 00A to assure greatest 
reliability. 

VAPOR PHASE COOLING. Cooling by the Vapor Phase method 

HARRIS 

4 

·u.s. Patent No. 3440566 

• • 

Fronl view, doors open 

produces quiet operation by eliminating the need for large blowers­
the heat exchanger is cooled by a two ho,rsepower blower. This 
method of cooling also extends tube life by h,eiping to eliminate "hot 
spots" and by maintaining tube anode tempe!ratures far below those 
attained by other methods. 

RF SECTION. The AF chain is conventional, using a transistorized 
oscillator, buffer, emitter follower, 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 scrnen current, eliminating 
the usual problem of over dissipating the screen of a tetrode during 
tune-up. 

THE MODULATION SYSTEM. Harris' exc:lusive Pulse Duration 
Modulator Is characterized by low plate dissipation and low peak cur­
rents; peak cathode currents are about one-h,alf 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 ovor a wide range is ac­
complished in a low-level stage of the modulfItor by means of a con­
venient front panel vernier control. No adjustment is necessary in any 
high power AF circuit, including the loading coil. 
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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-actin9 circuit protects against damage by high voltage arcs 
by limiting th,9 energy in such arcs to less than 10 watt seconds. 

Protection ag,ainst 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 OSCIILLATOR 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. 

Power amp lif ier tube compartment, rear view. 

DESIGNED F'OR 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. 

VP-100A FLOOR PLAN 

GREATLY REDUCED FLOOR SPACE. Due to the high efficiency of 
the transmitte1r 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 BLOCK DIAGRAM 

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 ANO HARMONIC EMISSION: Less than 50 mW. 

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

AUDIO FREQUENCY RESPONSE: ± 1.5 dB 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. 

NOISE: 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 INPIUT: 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 FAC:TOR: 95%. 

VOLTAGE RIEGULATOR: Electronic voltage regulation for all power supplies 
other than high voltage. 

OVERALL El=FICIENCY: 65% at average modulation. 

TUBES: Two 4CV100.000C; two 4CX1500A: one 2CX10.000F. 

TEMPERATIJIRE RANGE: 0-50°C ambient air temperature. 

HUMIDITY: 115% relative humidity. maximum. 

STORAGE TEMPERATURE: 35°C to 1 60°C (with no water in system). 

ALTITUDE: Up to 1.829 meters (6,000 feet) above sea level. 

CABINET 011,TA: 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 anoth,er 1.06 meters (3.5 feet) In height. 

ORDERING INFORMATIC)N 

CP-2M-779 

6 

VP-100A, 100,000 watt medium wave transmitter with one set of 
tubes, cry•~ and slllcon rectifiers, for operation from 
380 to 480 volts, 3 phase, 50 or 60 Hz .. . ............................ .............................. . 994-7651-001 

L Ary', 453B PTO. IN U.S.A. 
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HARRIS 
COMMU N ICATION S A N D 
~TION HANOUNO 

MW-50A 
50,000 Watt 

Medium Wave 

Broadcast 

Transmitter 

• High level plate modulated, using a Pulse Duration 

Modulator (PDM)*-no modulation transformer or 

reador 

Built-in audio processing circuit allows greater 

modulation density 

• High overall efficiency ... exceeds 60% 

• Minimum power consumption . .. only 87 kW at 30% 

modulation 

• Only four tubes, with two tube types; just one power 

amplifler tube and one modulator tube 

• Quiet, air-cooled operation 

• Compad design 

• Power level is adjusted in low level PDM stage. No 

loading adjustment is required 

• Switches smoothly from high to low power with 

carrie r on 

• Automatic return to operation after a power failure 

• All remote control accessories built in 

*Patented 
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Horris' MW-SOA, SO-kilowatt medium 
wave transmitter, provides overall per­
formance superior to that of any other 
broadcast transmitter in its power range 
-at a lower operating cost! The trans­
mitter is high level plate modulated, us­
ing Harris' exclusive, highly efficient Pulse 
Duration Modulator (PDM)-and includes 
a built-in audio processing circuit to al­
low greater modulation density. With the 
MW-SOA you get the loudest, clearest 
sound in town-and the most advanced 
SO-kilowatt AM transmitter in the world. 

HIGH EFFICIENCY- EXCEEDS 60%. The 
Pulse Duration Modulator employed in 
the MW-SOA is nearly 90% efficient (in­
stead of the usual SO% or 60%), en­
abling the transmitter to achieve an 
unusually high overall efficiency of great­
er than 60%. This means less power con• 
scmption than that of other SO-kilowatt 
medium wave transmitters currently avail­
able. 

ONLY FOUR TUBES. The entire trans­
mitter employs just four tubes- with mod­
ern ceramic 4CX35,000C tetrode power 
tubes operating well below manufactur­
er's dissipation ratings. Only two tube 
types are used, which simplifies the stock­
ing of spares. All power supplies use 

8 

long-life solid-state silicon rectifiers. High­
est quality components, conservatively 
rated, are used throughout the MW-S0A 
to assure a maximum degree of reli­
ability. 

CONTINUOUS 100% MODULATION 
RATING. This continuous sine wave mod­
ulation capability permits a higher aver­
age modulation to boost signal strength 
without increasing transmitted carrier 
power. The MW-50A provides 12S% 
positive peak capability when operating 
at a full SO-kilowatt RF power output. 

AUDIO PROCESSING. In the MW-50A, 
an adjustable audio processing circuit is 
built in. This circuit is designed to reduce 
the small modulation peaks, which have 
little power and are holding the average 
level down, and allow the larger and 
more powerful levels of the audio signal 
to modulate the transmitter at the maxi­
mum limit. Front panel controls include 
separate adjustments for both positive 
and negative peaks; a pushbutton for 
disabling and calibrating; and one push­
button each to increase loudness by 1, 2 
or 3 dB. 

MAXIMUM CARRIER POWER 60 KILO­
WATTS. The Harris MW-S0A provides a 
maximum carrier power of 60 kilowatts, 

which allows more mserve for driving di­
rectional arrays than any other 50 kilo­
watt medium wave broadcast transmitter. 
The MW-SOA uses DC: feedback for power 
output stability, which insures minimum 
RF power output chcJnge with a change 
of the power line vc,ltage. The MW-SOA 
can be switched sm,oothly from high to 
low power with the carrier on. 

EASY TUNING. Out11>ut network tuning is 
accomplished by PA plate tune and load­
ing control of the pc,wer amplifier stage, 
which operates esse1,tially as a Class C 
amplifier. Automatic gain control on the 
power amplifier scre·en allows tuning of 
the Type 4CX35,000C tetrode as if it 
were a triode, withc,ut any risk of uver 
dissipating the scree,n. After PA tuning 
and loading contriols are optimized, 
power output is contr,olled in the low level 
PDM stage. 

RF SECTION. The l~F chain is conven­
tional, using a tran,sistorized oscillator, 
buffer, emitter follow,er, and a 4CX1S00A 
tetrode tube amplifi13r to drive a single 
4CX35,000C tetrode Class C power out­
put stage. 

THE MODULATION SYSTEM. Harris' 
Pulse Duration Modulator is character­
ized by low plate dissipation and low 
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tube peak currents. Peak cathode cur­
rents are about one-half that of other 
SO-kilowatt transmitters. Average plate 
dissipation runs substantially below rated 
levels, and all peak voltages are main­
tained well below component ratings. In 
addition, the PDM design allows contin­
uous 100% sine wave modulation. 

The modulator efficiency is about 90%, 
and a wide frequency response is possi­
ble, as large reactive components are 
not used in the modulation system. 

PROTECTIVE CIRCUITS. All major com­
ponents of the MW-50A are protected by 
circuit breakers. Tubes and transistors are 
protected by overload relays or current 
limiting devices. Overloads are indicated 
by light-emitting diodes. 

A quick-acting "crowbar" circuit protects 
against damage from 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 to 1.0 is pro­
vided. Both forward and reflected power 
are metered at the front panel. 

In case of momentary RF overloads, the 
MW-50A will recycle automatically. 
Should a repeated overload occur within 
a thirty-second period, the transmitter 
will remain off until manually reset. How­
ever, if the time between overloads is 
greater than thirty seconds, continuous 
recycling will occur. 

QUIET AIR COOLING. Cooling of the 
MW-50A is accomplished by a 3-horse­
power blower, 2300 CFM at 2" water, 
located in the transmitter cabinet, which 
provides cooling for the power tubes at 
a very low noise level. The transmitter 
cabinet air is flushed with a low speed 
fan which also operates at a very low 
noise level. Provisions are made at the 
top of the transmitter for ducting the ex­
haust air to the outside of the transmit­
ter building. 

DESIGNED FOR A WIDE RANGE OF 
CLIMATES. The MW-50A provides top 
performance in all types of climates, 
from hot and humid to dry and dusty. All 
transformers and similar components 
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-50A 
consists of two cabinets and an external 
high voltage power transformer. 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 certilicote ovailoble on request. 

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

Rear view, doors removed, 
showing easy acceuibility 
to components. 
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MW-SOA FLOOR PLAN 

MW-SOA SPECIFICATIONS 

POWER OUTPUT: 50,000 waits (rated), 60,000 watts (capable). Conven­
ient power reduction to 25,000 or 10,000 watts. 

RF FREQUENCY RANGE: 535 kHz to 1620 kHz, supplied to frequency as 
ordered. 

RF OUTPUT IMPEDANCE: 50 ohms unbalanced (higher on special order). 

RF FREQUENCY STABILITY: ±5 Hz. 

RF HARMONICS: Exceeds FCC and CCIR specifications. 

CARRIER AMPLITUDE REGULATION: Less than 2% at 100% modulation. 

AUDIO FREQUENCY RESPONSE: ±1.5 dB, from 20 to 10,000 Hz, refer-
enced to 1,000 Hz, at 95% modulation. 

AUDIO FREQUENCY DISTORTION (Unenhanced): less than 3%, 20 to 
10,000 Hz at 95% modulation. 

COMPRESSION RATIO: 4/1 dB at 3 dB of enhancement; -95%, +125% 
modulation. 

NOISE (Unwei9hted): -57 dB or better below 100% modulation. 

AUDIO INPUT: 600 ohms at +10 dBm ±2 dB, for 100% modulation, un­
enhanced; +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. 
TEMPERATURE RANGE: -20° C to +50°C. 
HUMIDITY: 95%. 
ALTITUDE: Up to 3,048 meters (10,000 feet) above sea level. (Higher an 

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 sq. meters). 
Power supply 15 square feet (1.4 sq. meters). 

WEIGHT (Approximate): 
Main Transmitter Assembly Power 

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

CUBAGE: Packed: 700 cubic feet. (19.8 cu. meters) 
FINISH: White and blue. 

Supply 
1,370 lbs. (622 kg) 
1.500 lbs. (681 kg) 
1,800 lbs. (817 kg) 

ORDERING INFORMATION 

CP-2.5M-977 
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Model MW-50A, with one' set of tubes and two crystals, 60 Hz -----------------------994-7964-003 
Model MW-50A, with one set of tubes and two crystals, 50 Hz ------- ---------------- 994-7964-005 
100% set of spare tubes for MW-50A transmitter ----------------------------------- 990-0826-001 
Recommended minimum spare tubes for MW-50A transmitter ________________________ 990-0827-001 

ADV. 486 PTD. IN U.S.A. 
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MW-10 
10,000 Watt 

Medium Wave 
Broadcast 

Transmitter 

• High level plate modulation, using a Pulse Duration 
Modultutor (PDM)* 

• 125% Jl•Ositive peak modulation capability at 11,000 
watts 

• No modulation transformer or reactor 

• Built-in1 audio processing circuit allows greater 
modulation density 

• Excelle1nt accessibility to all components 

• AutomHltlc return to full power after power failure 

• All remote control accessories built in 

• Power level is adjusted in low level PDM stage. No 
PA loading adjustment required 

• Full performance ratings at 10,000 feet (3048 
meters) 

*Patented 

11 
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Harris' MW-10 ten kW medium wave PDM transmitter 

As the ten-kilowatt model In Harris' ad­
vanced line of PDM medium wave trans­
mitters, the MW-10 offers the out­
standing performance features that have 
made the MW-S0A and MW-SA industry 
favorites. These Include low distortion, 
excellent transient response, wide fre­
quency response and high positive peak 
capability for the loudest, cleanest signal 
available in Its power range. 

Harris' patented Pulse Duration Modu­
lator (PDM) 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 ampllfler plate supply. How­
ever, this one difference provides dis­
tinct advantages, particularly a much 
higher efficiency (nearly 90% for the 
modulator), and the elimination of large 
iron core components. 

125% POSITIVE PEAK MODULATION 
CAPABILITY. The MW-10 Is capable of 

Front view, doors removed. 

providing the maximum positive modu­
lation peaks allowed by the FCC and the 
Canadian D.O.C. (125%), with reserve for 
great rellabillty. This can mean higher 
average modulation levels for louder, 
clearer signals, with no increase In trans­
mitter carrier power. A wide frequency 
range is possible, as large reactive com­
ponents are not used in the modulation 
system. 

ONLY TWO TUBES . The entire 
transmitter employs just two tubes-a 
3CX15,000H3 PA and a 4CX15,000A 
modulator- both operating well below 
manufacturer's dissipation ratings. All 
power supplies use long-llfe solid-state 
silicon rectifiers. Highest quality compo­
nents, conservatively rated, are used 
throughout the MW-10 to assure maxi­
mum reliability. 

MAXIMUM CARRIER POWER 11,000 
WATTS. The Harris MW-10 provides a 
maximum carrier power of 11,000 watts, 

which allows more reserve for driving 
directional arrays. The transmitter uses 
DC feedback for power output stability, 
which Insures a minimum of RF power 
output change with a change of the 
power line voltage. This Is especially im­
portant where brownouts occur, and 
where transmitters are logged every 
three hours. The MW-10 Is FCC type ac­
cepted for 10, 5 and 2.5 kilowatts, and 
power reduction from 10 to 2.5 kilowatts 
may be accomplished with carrier on. 
The PA utilizes 3rd harmonic wave shap­
ing for improved efficiency. 

AUDIO PROCESSING. In the MW-10, an 
adjustable audio processing circuit is 
built In. This circuit is designed to reduce 
the small modulation peaks, which have 
little power and are holding the average 
level down, and allow the larger and 
more powerful levels of the audio signal 
to modulate the transmitter at the max­
imum limit. Front panel controls Include 
separate adjustments for both positive 
and negative peaks; a pushbutton for 
d isabling and calibrating; and one 
pushbutton each to increase loudness by 
1, 2 or 3 dB. 

EASY TUNING. Tuning is similar to that 
of a conventional Class C amplifier. Just 
peak the "relative efficiency" meter on 
the front panel, using the grid and plate 
efficiency resonator controls. 

EASY ACCESSIBILITY. Accessibility is 
quick and easy to all components-front, 
rear, inside and out. For instance, the os­
cillator, RF driver, PCM exciter and 
audio driver are all immediately available 
through swing down front panels. The 
two low voltage power supplies may be 
lifted out by removing four screws and a 
few wires. Front and rear doors remove 
in an instant for ease of maintenance. 

The entire control circuit panel swings 
out, allowing relays to be easily cleaned. 
Also, meter panels lift up for quick ac­
cess. Fault indicating devices and a 
spacious overall transmitter layout will 
also help the engineer isolate and repair 
problems In minimum time. 

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

The cyrstals and oscillators, buffer, 
divider and RF amplifier are located on 
one printed circuit board. The divider is a 
single IC which is socket mounted for 
easy replacement. Indicating lamps on 
the PC board show If voltage is available 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

and if RF is being generated. 

The IPA and RF driver are on a swing­
down chassis, and ,consist of five Iden­
tical Class D, push-pull ampl ifier 
modules. One module is used in the IPA 
and four modules .are used in the RF 
driver. The four RF driver modules are 
connected so that if one should fail, the 
remaining three will provide adequate 
drive to keep the tra1nsmitter on the air at 
full power. Fault lamps Indicate which 
one of the modules failed. 

• • 

The PA is a Class C amplifier with third 
harmonic "efficiency" resonators, and 
the output networ~, is a conventional 
Pill. 

PROTECTIVE CIRCIJITS. All major com­
ponents of the MW--10 are protected by 
circuit breakers, which are easily reset­
table from the front panel. 

Protection against v,oltage standing wave 
ratios of greater than 1.2 to 1 is provided. 
Both forward and reflected power are 

• provides a louder, clearer signal than any 
AM transmitter in its power range 

metered at the front panel. 

In case of momentary RF overloads, the 
MW-1 O will recycle automatically. Should 
a repeated overload occur within a thirty­
second period, the transmitter will re­
main off until manually reset. However, if 
the time between overloads Is greater 
than thirty seconds, continuous recycling 
will occur. 

Five resettable status/ overload in­
dicators are located on the meter panel. 
Remote readout and reset of these In­
dicators are also provided to help the 
engineer determine if a trip to the trans­
mitter site is required when the trans­
mitter has recycled. For example, VSWR 
recycles (as determined at the remote 
control point) may be caused by light­
ning or icing of the transmission line. A 
switch to low power may be all that is 
necessary, and this can be accomplish­
ed by remote control. 

QUIET AIR COOLING. A standard three-

quarter horsepower, single phase motor 
is used on a quiet, low-speed, belt­
driven blower. Provisions are made on 
the top of the transmitter for ducting the 
exhaust air to the outside of the transmit­
ter building. 

GENERAL. An ovenless cyrstal oscillator 
is used in the MW-10. This allows all 
voltages to be removed from the trans­
mitter during maintenance periods or 
power failures without having an off­
frequency condition, due to a cold 
crystal, when the power Is restored. 

Lighted front panel pushbuttons Indicate 
operation and power mode of the trans­
mitter. 

The MW-1 O meets all performance 
specifications at altitudes up to 10,000 
feet (3048 meters). 

TRANSMITTER LAYOUT. The MW-10 is 
completely self-contained in one cabi­
net-there are no external components. 

Rear view, doors removed-note 
clean layout and easy access 
to components. 

13 
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MW-10 BLOCK DIAGRAM 

MW-10 SPECIFICATIONS 

POWER OUTPUT: (Ratted) 10,000 watts. (Capable) 11,000 watts. FCC type ac-
cepted at 10,000, i;ooo and 2500 watts. 

MODULATION METHOD: Pulse Duration Modulation. 
CARRIER SHIFT: (@ {15% modulation with 400 Hz tone) 2% or less. 
AUDIO INPUT: ( For 95'¼ modulation) +10 dBm, ±2 dB, unenhanced. + 16 dBm 

with enhancement activated. 
AUDIO INPUT IMPEo,,NCE: 600 ohms balanced. 
AUDIO FREQUENCY l!IESPONSE: ± 1 dB, 20 to 10,000 Hz. (Response referred 

to 1 kHz, 95% modulation, with modulations at other frequencies held to 
same percentage. Response may degrade at higher modulating frequen­
cies if transmitter Is operated Into a bandwidth limited antenna system.) 

THO DISTORTION:• 2% or less @ 95'Ye modulation. 20 to 10,000 Hz un-
enhanced. 

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 IMPEDA~ICE: 50 ohms, unbalanced. Other output impedances 

available on special order. 
RF OUTPUT CONNECTOR: 1¼-lnch male EIA flange. Other types of output 

connectors available on special order. 
MAXIMUM VSWR: 1.3 to 1. 
NOISE:• Unweighted, !l0 dB below 100'Yo modulation. Weighted (CCIR Rec. 

468-1), 70 dB belOIN 100% modulation. 
POSITIVE PEAK CAP,ti,BILITY: 125% at 11 kW output, when modulated with 

processed program type material. 
NEGATIVE PEAK CAPABILITY: 95%. 
FREQUENCY STABILlliY: ±20 Hz or less over operating temperature range. 
SUPPLY VOLTAGE: 2(10/500 volts, 3 phase, 60 Hz, closed delta or 350/430 

volts, 3 phase, 50 fiz, 4 wire Wye. 
LINE VOLTAGE REGUILATION AND VARIATION: 5% maximum. 
LINE VOLTAGE UNBAl!.ANCE:1 4% maximum. 

POWER CONSUMPTION (10 kW Carrier):• (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:• - 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 
special order. 

SIZE:• 78" H x 72" W x 32" D (198 cm x 163 cm x 81.3 cm). 
WEIGHT: Unpacked, 1500 lbs. (660.4 kg) • approximate. Domestic packed, 

1900 lbs. (861.8 kg) • approximate. Export packed, 2150 lbs. (975.2 kg) • 
approximate. 

CUBAGE: 120 cu. It. (3.4 cu. meters) packed - approximate. 
FINISH: Blue and white. 
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% modula­
tion 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 
mlsadjustments, power consumption may be higher. 

4. Maximum operating temperature derates linearly to + 29°C (84.2°F) at 10,0-
00 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 
I\IIW-10 Transmitter with one Ht of operating tubes and two crystals, for 200-250 

Volts or 350-430 Volts, 3 phue, 60 Hz operation ........... .... ................ 994-8301-001 
I\/IW-10 Transmitter with one HI of operating tubes and two crystals, for 200-250 

Volts or 350-430 Volts, 3 phase, 50 Hz operation ................•...... . ....... 994-8301-003 
Spare 3CX15,000H3 tube ........................................................ 374-0150-000 
Spare 4CX15,000A tube .................... .......................... ........... 374-0097-000 
Becommended spare semiconductor kit . .. . . ........... ... .... .................. 990-0966-001 
Low voltage and lllament voltage regulator, and line voltage regulator for MW-10 available. 

CP-2.5M-1279 ADV. 539A PTO. IN U.S.A. 
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m ••• HARRIS 
COM MUN•CATIONS ANO 
INFORMATION HANDLING 

IVIW-5A 
5000 Watt 

AAedium Wave 
Broadcast 

Transmitter 

• High level plate modulation, using a Pulse Duration 
Modulator (PDM)* 

• Built-in audio processing circuit allows greater modu­
lation density 

• High overall efficiency-low power consumption 

• 1250/o positive peak modulation capability at 5600 
watts 

• Excellent accessibility to all components 

• Extremely quiet air-cooled operation, using a low-
speed blower 

• No modulation transformer or reactor 

• Automatic return to full power after power failure 

• All remote control accessories built in 

• Power level is adjusted in low level PDM stage. No 
PA loading adjustment required 

*Patented 

15 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

front viow, doon opon. 

Similar in design to i1ts big brother, Har­
ris' 50,000-watt MW'-50A, the MW-5A 
provides an overall p;~rformance superior 
to other AM broadca!,t transmitters in the 
5-kilowatt power rani~e- at an 'unusually 
low operating cost. The MW-5A uses Har­
ris' patented Pulse Duration Modulator 
(PDM) to obtain conventional high level 
plate modulation, anid a built-in audio 
processing circuit to a1llow greater modu­
lation density. Desig1ned to handle the 
highly processed audio used in today's 
competitive market, the MW-5A provides 
low distortion, excellent transient re­
sponse, wide frequency response, and 
high positive peak capability for the loud­
est, cleanest possible !Signal. 
HIGH EFFICIENCY- E:XCEEDS 52%. The 
Pulse Duration Modulator employed in 
the MW-5A is nearly· 90% efficient (in­
stead of the usual 5,0% or 60%), en­
abling the transmitter to achieve an un­
usually high overall e,fficiency of greater 
than 52%. This means less power con­
sumption than other 5,-kilowatt AM trans­
mitters. 
125% POSITIVE PE.~K MODULATION 
CAPABILITY. The MW-5A is capable of 
providing the maximu1m positive modula­
tion peaks allowed by the FCC (125%), 
with reserve for great reliability. This can 
mean higher averagEi modulation levels 
for louder, clearer signals, with no in­
crease in transmitter carrier power and 
no increase in distortion. A wide fre­
quency range is possible, as large reac­
tive components are not used in the mod­
ulation system. 

16 

AUDIO PROCESSING. In the MW-5A, an 
adjustable audio processing circuit is 
built in. This circuit is designed to reduce 
the small modulation peaks, which have 
little power and are holding the average 
level down, and allow the larger and 
more powerful levels of the audio signal 
to modulate the transmitter at the maxi­
mum limit. Front panel controls include 
separate adjustments for both positive 
and negative peaks; a pushbutton for dis­
abling and calibrating; and one pushbut­
ton each to increase loudness by 1, 2 or 
3 dB. 
ONLY TWO TUBES. The entire transmit­
ter employs just two tubes-a 3CX2500F3 
PA and a 4CX3000A modulator- both 
operating well below manufacturer's dis­
sipation ratings. All power supplies use 
long-life solid-state silicon rectifiers. High­
est quality components, conservatively 
rated, are used throughout the MW-SA 
to assure a maximum degree of reli­
ability. 
MAXIMUM CARRIER POWER 5600 
WATTS. The Harris MW-SA provides a 
maximum carrier power of 5600 watts, 
which allows more reserve for driving 
directional arrays. The transmitter uses 
DC feedback for power output stability, 
which insures a minimum of RF power 
output change with a change of the pow­
er line voltage. This is especially impor­
tant where brownouts occur, and where 
transmitters are only logged every three 
hours. The MW-5A provides for easy 
power reduction to one kilowatt- and 
power may be switched from high to low 

with carrier on. The PA utilizes 3rd har­
monic wave shaping for improved effi­
ciency. 
EASY TUNING. Turting is similar to that 
for a conventional Class C amplifier. Just 
peak the "relative efficiency" meter on 
the front panel, using the grid and plate 
efficiency resonator controls, for proper 
tuning and maximum efficiency. 
EASY ACCESSIBILITY. Accessibility is 
quick and easy to all components-front, 
rear, inside and out. For instance, the 
oscillator, RF driver, PDM exciter and 
audio driver are all immediately avail­
able through swing down front panels. 
The two low voltage power supplies may 
be lifted out by removing four screws and 
a few wires. Front and rear doors remove 
in an instant for ease of maintenance. 
The entire control circuit panel swings out, 
allowing relays to be easily cleaned. And 
meter panels lift up for quick access. Fault 
indicating devices and a spacious overall 
transmitter layout will also help the engi­
neer isolate and repair problems in a 
minimum time. 
RF SECTION. The RF chain consists of 
two switchable crystals and oscillators, a 
buffer, divider, RF amplifier, IPA, RF driv­
er, 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 circuit board. The divider is a sin­
gle IC which is socket mounted for easy 
replacement. Indicating lamps on the PC 
board show if voltage is available and if 
RF is being generated. 
The IPA and RF driver are on a swing­
down chassis, and consist of five identical 
Class D, push-pull amplifier modules. One 
module is used in the IPA and four mod­
ules are used in the RF driver. The four 
RF driver modules are connected so that 
if one should fail, the remaining three will 
provide adequate drive to keep the trans­
mitter on the air at full power. Fault 
lamps indicate which one of the modules 
failed. 

The PA is a standard Class C amplifier 
and the output network is a conventional 
Pil l. 
PROTECTIVE CIRCUITS. All major com­
ponents of the MW-SA are protected by 
circuit breakers, which are easily reset­
able from the front panel. 
Protection against voltage standing wave 
ratios of greater than 1.2 to 1.0 is pro­
vided. Both forward and reflected power 
are metered at the front panel. 
In case of momentary RF overloads, the 
MW-SA will recycle automatically. Should 
a repeated 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, continuous recycling will 
occur. 
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Five resettable status/ overload indicators 
ore located on the meter panel. Remote 
readout and reset of these indicators are 
also provided to help the engineer deter­
mine if a trip to the transmitter site is re­
quired when the tram,mitter has recycled. 
For example, VSWR recycles (as deter­
mined at the remote control point) may 
be caused by lightn'ing or icing of the 
transmission line. A switch to low power 
may be all that is ne,:essary, and can be 
accomplished by rem,:>te control. 

QUIET AIR COOLING. A standard one­
half horsepower, sin,gle phase motor is 
used on a quiet, low-speed, belt-driven 
blower. Provisions are made on the top 
of the transmitter for ducting the exhaust 
a ir to the outside of the transmitter build­
ing. 
GENERAL. An ovenless crystal oscillator 
is used in the MW-SA, allowing all volt­
ages to be removed from the transmitter 
during maintenance periods or power 
failures without having an off-frequency 
condition, due to a ce>ld crystal, when the 
power is restored. 

Lighted front panel pushbuttons indicate 
operation and power mode of the trans­
mitter. 

Operation of the MW-SA at 10,000 feet 
is certified by a recognized testing organi­
zation. 
TRANSMITTER LA Y<)UT The MW-SA is 
completely self-contained in one cabinet 
- there are no externial components. 

PDM and RF Driver Chauls swing down for easy acceu. 

1 

' 
Rear view, doors open. 
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MW-SA BLOCK DIAGRAM 

MW-5A SPECIFICATIONS 

POWER OUTPUT: (Rahad ) SOOO watts. (Capable) 5600 watts. Type acce pted 
at SOOO, 2SOO, and 1000 wa tts. High and low powe r modes con be set 
between 1000 o nd S600 walls. 

RF FREQUENCY RANGE: S3S kHz to 1620 kHz. Supplied to one frequency 
os ordered. 

RF OUTPUT IMPEOANtCE: SO ohms, unbalanced . .CO to 250 ohms available 
on special order. 

CARRIER AMPLITUDE R.EGULATION: less than 2% at 100% mod ulation. 
AUDIO FREQUENCY R:ESPONSE: ± 1 dB, 20 to 10,000 Hz. 

AUDIO FREQUENCY D'ISTORTION (Unonhanced): 2% or less 20 to 10,000 
Hz at 9S% modulollion. 

COMPRESSION RATIO:: .C/ 1 dB at 3 dB of enhancement; - 9S%, + 12S% 
modulation. 

NOISE (Unweighted): 60 dB or better below 100% modulation. 

AUDIO INPUT: 600 ohms a t + 10 dBm, ± 2 dB, unenhanced; + 16 dBm 
with e nhancement a,ctivoted . 

POWER INPUT: 208/ 2:30 volts, 3 phase, 60 Hz and 208/ 230/ 380 volts, 3 
phase, 50 Hz. 

POWER CONSUMPTION: 9.S kW at 0% modulat ion; 10.0 kW at 40% 
modulation; 13.0 kW a t 100% modulation. 

PLATE EFFICIENCY: 90% or beller. 

OVERALL EFFICIENCY: Better than S2%. 
POWER FACTOR: 9S%. 

RF HARMONICS: Meets or excHds FCC specifications. 

SPURIOUS OUTPUT: BO dB or more below S kW output. 
POSITIVE PEAK CAPABILITY: 12S% positive peak modulation capability at 

S kW and at 5.6 kW output. 

AMBIENT TEMPERATURE RANGE: - 20°C to + 50°C. 
ALTITUDE: Seo leve l to 30.CB meters (10,000 fHt). 

SIZE: 7B" H x 72" W x 32"0. (198.12cm x 182.88cm x 81.28cm.) 

WEIGHT: Unpacked, 1200 lbs. (S67 kg) - approximate. Domestic pocked, 
1600 lbs. (726 kg ) - approximate. Export pocked, 1850 lb,. (840 kg) -
a pproximote. 

CUBAGE: 120 cubic feet pocked. (3.4 cubic meters.) 
FINISH: Blue and white. 

TUBES USED: (1) 3CX2500F3 and ( 1) .CCX3000A. 

MONITOR PROVISIONS: 10 RF volts output at 50/70 ohms for frequency 
monitor. 10 RF volts output at 50/70 ohms for modulation monitor. 

REMOTE CONTROL: Normal interface. 

ORDERING INFORMATION 

CP-2.5M-977 
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MW-SA Transmiller with one set of tubes and two crystals, for 208/230 vohs, 3 
phase, 60 Hz operation. (Specify high and low power desired] ---------- - ··------- 994-7965-001 

MW-SA Transmitter with one set of tubes and two crystals, for 201/ 230/380 volts, 
3 phase, SO Hz operation. [Specify high and low power desired)----------- - -----994-7965-003 

100% set spare tubes for MW-SA --------------------- ----- --------------------- 990-0764-001 
100% set spare transistors for MW-SA (diodes not included)------- ------- - - ----- - ---990-076S.001 

100% set spare diodes (Includes HV rectifiers, but no transistors) ·------------- - - ---- --990-7067.001 
low voltage and fllament regulator, and line regulator for MW-SA available. 

ADV. 488 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATIONS A N O 
INR>RMATION HANDLING 

MW-1A 
1000 Watt 

Medium Wave 
Broadcast Transmitt1er 

• 100% solid-state, inc luding PA and modulator 

• High level modulation, using a Progressive Series 
Modulator [PSM]* 

• 125% positive peak modulation capability at 1100 
watts 

• Redundant power amplifier and modulator 

• Automatic return to air after power failure 

• DC feedback and voltage regulator are standard 

• Carrier-on switching from high-to- low or low-to­
high power, with no loss of programming 

• No modulation transformer, modulation reactor or 
filter inductor 

• Excellent transient response 

• VSWR protection 

• Extensive use of plug- in modules for easy 
maintenance 

• High overall efficiency-low power consumption 

• Status/ overload indicators on front meter panel 
with remote readout and reset bum in 

• Instant "on"-no warmup t ime 
' Patented 

Harris' MW-1A is the most advanced one-kilowatt AM 
(medium wave) transmitter on the market today, offering 
such state-of-the-art features as total solid-state design, 
Progressive Series Modulator, and a built-in audio process­
ing circuit to increase your modulation density. Designed to 
handle the highly processed audio used in today's com­
petitive market, the MW-1A provides low distortion, excellent 
transient response, wide frequency response, and 125% 
positive peak capability for the loudest, cleanest signal 
available in this power range. 

100% SOLID-STATE. Twelve transistorized power amplifier 
modules (which Include modulators) are operated in parallel 
to provide 1100 watts output at 125% modulation. Failure of 
one module will not affect the transmitter's performance at 
the rated power output of 1000 watts. Even in the unlikely 
event that several modules should fail, the transmitter still 
stays on the air , although at a reduced power level. All other 
active devices in the MW-1 A are also solid state. 

POWER AMPLIFIER. The PA of each module consists of two 
transistors operating Class D push-pull (square wave 
switching mode). This method allows a typical efficiency. of 

19 
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From left to r ight: one of the PA/Modulator modules, IPA module, RF 
Driver module, and a1nother PA/Modulator module-all easily ac­
cessible from the front of the transmitter. 

85% without the us•~ of special shaping circuits used in tube 
designs. Each of tho twelve PA modules is capable of at least 
100 watts carrier and 500 watts peak, to provide full carrier 
power and modulation capability even with the failure of one 
modulator or PA. 

PROGRESSIVE SEFUES MODULATOR. The modulator used 
in the MW-1A is a slimple series regulator, connected In such 
a way as to provide efficient high level modulation without the 
use of a modulation transformer, modulation reactor, power 
supply choke or 70 kHz filter. This eliminates components 
which have limited transmitter performance in the past. 
Control of the transmitter power over a wide range is ac­
complished in a low-level stage of the modulator by means of 
a convenient front panel vernier control. No adjustment is 
necessary in any hi!lh power RF circuit, including the loading 
coil. 

125% POSITIVE PEAK MODULATION CAPABILITY. The 
MW-1A Is capabh~ of providing the maximum positive 
modulation peaks allowed by the FCC (125%). This can mean 
higher average moclulation levels for louder, clearer signals, 
with no increase in ·transmitter carrier power ... and an expan­
sion of your listener coverage area! 

AUDIO PROCESSl~IG. In the MW-1A, an adjustable audio 
processing circuit is built-in. This circuit is designed to 
reduce the small modulation peaks, which have little power 
and are holding the average level down, and allow the larger 
and more powerful levels of the audio signal to modulate the 
transmitter at the maximum limit. Front panel controls include 
separate adjustments for both positive and negative peaks; a 
pushbutton for disalbling and calibrating; and one pushbutton 
each to increase loudness by 1, 2 or 3 dB. 

EASY TUNING. Tuning is as easy as that of a conventional 
Class C amplifier. ~lust dip the PA voltage, and load for the 
proper current. No !grid or plate efficiency resonators are re­
quired for maximum efficiency. 

MAXIMUM CARRIE(=\ POWER 1100 WATTS. The Harris MW-
1 A provides a maximum carrier power of 1100 watts, which 
allows more reserv,e for driving directional antenna arrays. 
The transmitter us.es DC feedback and a power supply 
regulator for power output stability, which insures a minimum 
of RF power output change with a change of the power line 
voltage. This is espi~cially important where brownouts occur, 
and where transmitters are only logged every three hours. 
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The MW-1A provides for easy power reduction to 500 or 250 
watts-and power may be switched with carrier and program 
on! 

EASY ACCESSIBILITY. Accessibility to all components is 
quick and easy through front and rear of transmitter. The fol­
lowing modules are plug-in design for easy maintenance: 
PA/ modulator (12 modules), RF driver (identical to 
PA/modulator modules), IPA, oscillator, audio driver, and 
audio input and overload. The two low voltage power supplies 
may be lifted out by removing four screws and a few wires. 
Front and rear doors remove in an instant. The entire control 
circuit panel swings out allowing relays to be easily cleaned. 
And meter panels lift up for quick access. 

Fault Indicating devices and a spacious overall transmitter 
layout will also help the engineer isolate and repair problems 
in a minimum time. 

RF SECTION. The RF chain consists of a crystal oscillator, 
divider, amplifier plug-in module, a plug-in IPA module, a 
plug-in RF driver module and 12 plug-in PA/modulator 
modules. Fault indicator lamps are located on the oscillator, 
IPA, and audio input and over load. Fault indicator lamps for 
the 12 PA modules are located at eye level on the front panel 
of the MW-1A for easy visual trouble-shooting. 

The RF driver module is identical to the PA modules for 
redundancy. Should the driver fail, a PA module can be 
placed in the RF driver location, and the PA allowed to 
operate with one module short while the failed module is 
repaired at the engineer's convenience. 

The oscillator module is located on a swing-down chassis for 
easy access. 

PROTECTIVE CIRCUITS. The two power supplies of the MW-
1A are protected by circuit breakers, which are easily reset 
from the front panel. 

Protection against voltage standing wave ratios of greater 

Oscillator and audio input/overload modules, and the remote power 
control are located on a swing-down panel on the front of the tran­
smitter. 
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than 1.2 to 1.0 is provided. Both forward and reflected power 
are metered at the front panel. 

In case of an overvoltage condition, the MW-1A will recycle 
automatically. Should a repeated overload occur within a 
thirty-second period, the transmitter will remain off until 
manually reset. However, if the t ime between overloads is 
greater than thirty seconds, continuous recycling will occur. 
VSWR overload will recycle continuously. 

Resettable status/overload indicators are located on the 
meter panel. Remote readout and reset of these indicators 
are also provided to help the engineer determine if a trip to 
the transmitter site is required when the transmitter has 
recycled. For example, VSWR recycles (as determined at the 
remote control point) may be caused by lightning or icing of 
the transmission line. A switch to low power may be all that is 
necessary, and can be accomplished by remote control. Ad­
vanced circuit design provides lightning protection. 

QUIET AIR COOLING. A single, small fan cools the entire 
transmitter. No noisy blower is required. 

BUILT-IN DUMMY LOAD. The MW-1A may be tested at a full 
kilowatt output with 100% sine wave or full program modula­
tion, using this built-in feature. 

REMOTE CONTROL. All functions required for remote con­
trol are built in, including raise/lower power control, and PA 
voltage and current metering. A local/remote switch is 
provided on the control panel so the remote control point 
cannot turn the transmitter on while being operated locally. 
All electrical connections for remote control are brought out 
to a single terminal board. 

GENERAL. Normally, no components are removed from the 
MW-1A for shipment-on delivery, just connect the main AC, 
audio input and the antenna to the transmitter, make a few 
adjustments and you are on the air! 

An ovenless crystal oscillator is used in the MW- 1A, allowing 
all voltages to be removed from the transmitter during 
maintenance periods or power failures without having an off­
frequency condition, due to a cold crystal, when power is 
restored. 

Lighted front panel pushbuttons indicate operation and 
power mode of the transmitter. 

A large air filter at the rear of the MW-1A may be removed for 
cleaning while the transmitter is in operation. 

The MW-1A is completely self-contained in one cabinet­
there are no external components. 

21 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AUDIO 
(NHANCH 

INPUf 

l 
an.us 

AC INPUT 

AUDIO IN,Ut 

& 
OVltlOAO 

MAIN 
c11cun 

AUOIO 
OllYU 

YOUAOI 
HGUI.ATOl 

U OIUYU 

GAtlNG & 

,ow.H: 
CONflOl 

12 '" 
MODULES 

ro All ,A ' ., 
OIUYH MODUUS 

70V 140V 

''° VOlT 
,s 

ANflNNA 
5WUCH 

DUMMY LOAD 

MW-lA BLOCK DIAGRAM 

MW-1A SPECIFICATIONS 

ELECTRICAL 
POWER OUTPUT: (Rated) 1000 watts. (Capable) 1100 watts. Power reduction 

to 500 watts or 250 watts. 

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

RF OUTPUT IMPEDANCE: 50 ohms, unbalanced. 

CARRIER AMPLITUDE REGULATION: Less than 2% at 100% modulation. 

RF HARMONICS: Meets or exceeds FCC and CCIR specifications. 

AUDIO FREQUENCY RESPONSE: ± 1 dB, from 20 to 10,000 Hz. 

AUDIO FREQUENCY DISTORTION (Unenhanced): 1.5% or less at 1 kW, 20 to 
10,000 Hz, 95% modulation. 2% or less at 500 and 250 watts, 20 to 10,000 Hz, 
95% modulation. 

COMPRESSION RATIO: 4/1 dB at 3 dB of enhancement: - 95%, + 125% 
modulation. 

NOISE (Unweighted): 60 dB or better below 100% modulation. . 

AUDIO INPUT: 10 dBm, ± 2, dB, 600 ohms balanced, unenhanced; + 16 dBm, 
.t2dB with enhancement activated. 

POWER INPUT: 208-260 VAC, 50 or 60 Hz, single phase. 

EFFICIENCY: PA-typically 85%; overall transmitter-SO¾ or greater. 

POWER CONSUMPTION: (typical) 2.0 kW at 0% modulation at 1000 watts car-
rier. 3.0 kW at 100% tone modulation at 1000 watts carrier. 

SPURIOUS OUTPUT: Meets or exceeds FCC and CCIR requirements. 

POSITIVE PEAK CAPABILITY: 125% positive peak program modulation 
capability at 1.0 kW and at 1.1 kW. 

MONITOR PROVISIONS: 10 volts RF (RMS) modulated output sample at 50 
ohms and High/low balance control. 

REMOTE CONTROL: Sell-contained Interface for all standard systems. 

TYPE OF MODULATION: Progressive Series Modulation (PSM). 

IM DISTORTION: 2% or less 4/1 or 1/1, 60/2000 Hz or 60/7000 Hz. 

MECHANICAL 
AMBIENT TEMPERATURE RANGE: - 20°C to + 50°C. 

AMBIENT HUMIDITY RANGE: 95%. 

ALTITUDE: Sea level to 10,000 feet. 

SIZE: 72"H x 31½"W x 31½"0. (183cm x 80cm x 80cm.) 

WEIGHT: Unpacked, 595 lbs. (270 kg.)-approxlmate. Domestic packed, 785 
lbs. (356 kg.)-approximate. Export packed, 895 lbs. (406 kg.)­
approximate. 

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

FINISH: Blue and white. 

TYPE OF ACTIVE COMPONENTS: 100% solid state. 

POWER SUPPLY: Sell-contained, dry. 

ORDERING INFORMATION 

MW-1A transmitter, complete with all solid-state devices and one crystal, single phase, 60 Hz or 50 Hz operation 
[specify input AC voltage] ................................................................................ 994-7966-001 

Spare PA Module ..................................• ..........•............ • ........ • . • .................... 992-4201-001 
Spare plug-in IPA module .. .... .... .. .... ..... ..... • .......... • ............ • .. .. . . .. . ......... . . .. , ....... . 992-4202-001 
Spare plug-In oscillator module .................... . . . ..................... . ............ . .................. 992-4207-001 
Spare plug-In audio driver module ............................... . ....................... . . . ................ 992-4206-001 
Spare plug-in audio input/overload module ........................ .. .................... . . . .. .. ..... . . ..... 992-4205-001 
100% spare rectifier kit ........................................... . ........................................ 990-0810-001 
Recommended spare rectifier kit ............................... · . .. .. ....... • .... . .. . .. .. • ............ • .. , .. 990-0807-001 
100% spare transistor kit ... . ................................... . ............... , ........ • ..... .... ...•..... 990-0811-001 
Recommended spare transistor kit .................. . ..................................... . . .......... . ..... 990-0812-001 
Spare crystal ................. . ............................... • ... • ...... . ........ . ..... • . •.... . ..... • .. , .. 444-xxxx-OOO 

CP-2M-1278 ADV. 484A PTO. IN U.S.A. 
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m ­
•■• HARRIS 

COMMU N ICATI O N AND 
INFOAMATION PROCESSANG 

MEDIUM WAV'E 
ANTENNA 
PHASING 

EQUIPMENl. 
AND ACCESSOF~IES 

• Network design experience and capability that are 
recognized and accepted throughout the industry 

• Highest construction standards in the Industry 

• Highest quality long-life components with conserva­
tive ratings to maximize reliability 

• Wide network adjustment range for easy tune-up 

• Modern control circuitry provides full transmitter and 
RF contactor protection, direct remote control 
Interface 

• Highest quality design and construction at affordable 
prices 
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HARtRIS' CUSTOMIZED MEDIUM WAVE PHASING AND 

Harris phasors and medium wave antenna networks are 
custom built to tho highest standards in the industry. Our 
network design expc~rience is well known throughout the broad­
cast community. From 250 watts to 200 kilowatts, Harris 
phasors and mediurn wave antenna networks are In use around 
the world. Superior design and r,onstruction techniques, and 
the use of quality components are providing customers years of 
stable and reliable performance. 

The key to our ph.asor capability is our highly experienced 
antenna design en1~ineering staff, which is available to tailor 
networks for your specific requirements. Recognized as ex­
perts in the medium wave antenna field, Harris engineers' field 
experience gives them the perspective to understand the prob­
lems associated wiith installation and adjustment of medium 
wave antenna netw,orks. 

Innovative network designs for special requirements such as 
distortion reduction and broadband compensation can be pro­
vided. Computer design techniques aid in providing an op­
timum component c:onfiguration for your station. Experienced 
technicians assemble and test each phasor and antenna unit to 
assure a quality product. Many of the design and construction 
practices are uniqu,e to Harris and are not found in competitive 
units. 

A modern control circuit is used with every phasor equipped 
with multiple antenna mode operation. A simple, straightfor­
ward 24-volt DC re,lay logic circuit is housed on one printed 
circuit board. Clea1n printed circuit board construction elimi­
nates problems no1rmally associated with hand wired control 
logic panels, thus improving reliability. 

All relays, compone1nts, and terminal strips on the control logic 
board are permane1ntly labeled for quick and easy reference. 

This modern control circuit includes features not found in many 
competitive phasor designs. For example, a time delay is pro­
vided for RF to be comple!ely removed before contactor switch­
ing - thus avoiding burned contacts. An automatic high voltage 
restart command is given to the transmitter after pattern switch. 
This eliminates a manual operator step and reduces annoying 
" off the air" pattern switch time to one second. Remote control 
commands are momentary, low current contact closures enabl­
ing direct connectio,n to most remote control and A TS systems. 
Remote mode status indication is also provided for station use. 

These Harris contrc1I circuit features will extend component life, 
minimize listener annoyance, and eliminate remote control and 
transmitter interface equipment. This means direct savings to 
your station. 

COMPARE THESE CONSTRUCTION FEATURES 

• Easily operated ;cyclometers with counter dials are used on 
front panel controlled components. Positive stop action is 
provided on thes,e controls. 

• Cabinet interconnections are mechanically solid and electri­
cally continuous to provide a well integrated system. Phasor 
cabinet side plates are made of aluminum, and separate 
cabinet assemblies are connected with copper strap. 
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• All tubing coils are connected to other components with tubing the 
same size as that used in the coil. Parallel tapping straps with a 
minimum of excess length are used. These features minimize the 
risk of arcing or overheating. 

• Permanent stencilling is used to identify components and no stick 
on labels are placed across capacitor insulation. 

• The phasor cabinets can be matched to the styling of your Harris 
transmitter. Optional front and rear doors and hinged meter panels 
are available. All cabinet doors are equipped with interlocks to 
remove power from the equipment when the doors are opened. All 
phasor components are removable from inside the cabinet, 
facilitating quick servicing. Thus, cabinets may be mounted flush 
against a sidewall to conserve space. 

• Test jacks are provided at all phasor input and output ports and 
ACU input locations. Thermocouple ammeter switches are make­
before-break with a compensating loop and are double throw to 
completely remove the meter from the circuit. Toroidal ammeters 
are also available. Other switches are available with provision to 
accept plug-in meters and to provide " cold" attachment points for 
operating bridge measurements without loss of air time. 

• All insulators are chosen to provide at least one inch per 5 kV 
separation to ground. All coils are spaced at least one coil radius 
from walls to minimize induced wall currents. Insulator material is 
selected on the basis of dielectric strength and dissipation factor, 
so that RF voltage gradients will not overstress the material. 

• Harris maintains a 24-hour Service Department to assist you with 
your emergency parts requirements. 

Harris phasor engineers are eager to work with station personnel and 
consulting engineers to provide a quality antenna system. For more 
information, contact your Harris sales representative or call the Radio 
Sales Department at our home office in Quincy, Illinois (217-222· 
8200). 
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ANTENNA NETWORKS ... SUPERIOR DESIGN TECHNIQUES 

A close look at Harris' phaaor construction reveals many 
Important featurea that add not only to the rellablllty, but to 
the convenience of aetup and maintenance. 

Harris has been manufacturing custom medium 
wave antenna networks for over 25 years. This 
experience and outstanding craftsmanship 
guarantees many years of reliable service. 

Antenna Coupllng Unit network• can be housed In 
rugged all alumlnum weatherproof enclosure• H 
shown, or on flat alumlnum panels for mounting In 
existing tower build Inga. 

A almple, yet modern control t~lc board provldea 
several key feature• for atatlona with multlpla an­
tenna modea. 

The optional custom phaaor cabinet ahown hara 
Include• hinged front panel• for common point 
mater acceaa. 
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AM ANTENNA COUPLERS AND ACCESSORIES 

WEATHERPROOF 5·10 KW 
ANTENNA COUPLING UNITS 

Housed in aluminum cabinet with double 
front doors. Large coils combined with 
capacitors of generous voltage and current 
ratings to assure a lifetime of service under 
extreme heat or cold. A large antenna lead 
in bowl is provided. Mounting is with metal 
flanges on the back of the tuning unit for 
attachment to wooden poles set in ground or 
for mounting on wall. 

SPECIFICATIONS 
CARRIER POWER: 5,000 watts or 10,000 watts 
AM, as ordered. 

FREQUENCY: 525·1, 700 kHz as ordered. 

LINE IMPEDANCE: 50 ohms 

TO MATCH: Series fed tower of from 70° to 100° 
electrical length. 

CIRCUIT: Full Tee Network. 

WEIGHT: Approximately 200 lbs. 

SIZE: 38" high, 37" wide, 21 ½" deep. 

ORDERING INFORMATION 
Antenna Coupling Unit, 5 kW .... 994-5309·001 

Antenna Coupling Unit, 10 kW . .. 994-5309·002 

NOTE: When ordering, state carrier frequency, 
transmission line Impedance, power, tower 
height and tower measurement■, It known. 
Couplers to match unusual loads such as short 
or tall tower■, shunt teed, etc., are available on 
special order, at extra cost. 

RF ANTENNA METERS 

Internal thermocouple standard scale. 
Weston Model 308, three-inch square case. 
Other ranges not listed below are available 
with many carried in stock. Also expanded 
scale meters in inventory. 

ORDERING INFORMATION 
Meter, 0·3 R.F. amperes .. .. .... . 634-0206·000 
Meter, 0-6 R.F. ampere• ... ... .. . 634·0238-000 
Meter, 0-8 R.F. amperes ........ . 634-0209·000 
Meter, 0-10 R.F. amperH ....... . 634-0210·000 
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TEST JACKS 

Harris manufactures both a medium power 
and high power RF test jack for use in sev­
eral medium wave antenna network applica­
tions. The medium power test jack (shown at 
left) is rated for 35 amperes while the high 
power version (shown at right) is rated for 
100 amperes. These units are constructed 
to assure maintenance free operation. 

ORDERING INFORMATION 
Medium Power Test Jack ....... . 994-3280-002 
High Power Test Jack . . .. .. ...... 994-3280-003 

METER SHORTING SWITCH 

A heavy duty, make-before-break meter 
shorting switch of the plunger or push type. 
Heavy bronze tempered spring grips on both 
sides assure accuracy and durability. 

ORDERING INFORMATION 
Meter Shorting Switch, rating 15 
amperH .... . ................. . . . 994-3493-001 

Meter Shorting Switch, rating 40 
amperH (shown above) ........ . 994•6527•001 

WEATHERPROOF SERIES-FED 
ANTENNA COUPLER, 

1250WATTS 

Recommended for broadcast transmitter 
powers of 1,000, 500 and 250 watts, 100% 
modulated. Heavy edgewound coil has 
generous inductance for a Tee network 
along with fixed mica capacitors supplied. 
Extra room is provided to install either diode 
or thermocouple remote metering equip­
ment. Heavy duty meter shorting switch 
eliminates antenna meter from the circuit 
when not in use for lightning protection. Me­
ter is observed through plexiglass porthole. 

Front door of cabinet has been removed for 
illustrative purposes. 

SPECIFICATIONS 
CARRIER POWER: Up to 1250 watts AM. 

FREQUENCY: 525-1700 kHz as ordered. 

LINE IMPEDANCE: 50 ohms. 

TO MATCH: Series-fed tower of from 70° to 100° 
electrical length. 

CIRCUIT: Full Tee Network. 

WEIGHT: 98 lbs. 

SIZE: 20" high, 201/,' wide, 18¾" deep. 

ORDERING INFORMATION 
Antenna Coupler with 
antenna meter . . .•. . .• .. .•. ... .•. 994·3494•001 

NOTE: When order ing, state transmission line 
Impedance, frequency, tower height, and 
tower measurements, It known. Coupler■ to 
match unusual loads such H short or tall tow­
ers, shunt teed, etc., are avallable on apeclal 
order at extra coat. 
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ADDITIONAL MEDIUM WAVE ANTENNA ACCESSORIES 

TOWER LIGHT ISOLATION CHOKES 

A B 
(20 AMP AC RATING) 

Most popular of all tower light isolation 
chokes. Available in 2 or 3 wire models and 
in open type, or weatherproof as illustrated. 
Wound on heavy triple X tubing with mica­
by-pass condensers on each circuit end. 
Inductance approximately 350 u H. 3" stand­
off insulators are part of coil. (Weatherproof 
type), 24" high, 17¥4'' wide, 10¼" deep. 
Illustration on left shows weatherproof unit 
with front cover removed. 

ORDERING INFORMATION 
Tower Choke, 2 wire, weatherproof, 
Fig. A ....................... .. ... 994-3937-001 

Tower Choke, 3 wire, weatherproof, 
Fig. A ••.....•. . .. ...........••.•• 994-3938·001 

Tower Choke, 2 wire, open type, 
Fig. B ............................ 994-3935·001 

Tower Choke, 3 wire, open type, 
Fig. B .... . .......... . ... .. ... ... . 9114·3936·001 

FEED-THRU BOWLS 

FEED• TH RU BOWL ASSEMBLY 

A large feed-thru bowl with 50 kW mod­
ulated rating. Available in single and double 
units and with solid or hollow studs as listed 
below. Bowls are Alsimag. Hardware, heavy 
brass. Velutex seals are provided for weath­
ertight installation. 

ORDERING INFORMATION 
SOiid stud, 2 bowls, for walls 
to 10W' thick •••••.•• . •..••. ..... 994-2870•001 

Seme H above but hollow stud .. OM-3254-001 
SOiid stud, single bowl, for 
walls 1" thick ............... .. .. . 994-5280·001 

Same H above but hollow stud .. 994-5281-001 

RF CONT ACTORS 

Harris offers a complete line of RF con­
tactors of both the mechanical and vacuum 
variety. 

The popular mechanical contactors, that 
handle a wide range of medium wave an­
tenna applications, are available from 
stock. 

DIODE TYPE 
REMOTE METER EQUIPMENT 

For remote indication of RF current. Con­
sists of a carefully constructed pickup loop 
attached through a short coaxial cable to a 
solid-state rectifier assembly. RF current is 
measured without breaking the main lead. 
No AC power is required. May be used with 
any good 1 MA DC meter. Power range: 250 
watts to 50,000 watts. Frequency range: 
540 kHz to 1600 kHz. 

ORDERING INFORMATION 
Diode remote meter unit, 

HEAVY DUTY SAMPLING LOOP 

This is a very rugged fixed non-shielded RF 
sampling loop. It is heavily galvanized after 
welding, and is fitted with large steatite in­
sulators and heavy duty tower leg clamps for 
easy and positive mounting. Complete with 
type female " N" jack. For 50 to 70 ohm sam­
pling line. 

leH meter ............ . ... ... .... 994•6112-001 ORDERING INFORMATION 
0-1 MA METERS Heavy duty sampling loop ....... 994·6126-001 

Meter 3" sq. case, 
scale o-3 R.F. amperes .......... 632-0418-000 

Meter 3" sq. caH, 
scale 0·8 R.F. amperH .......... 632-0405-000 

Meter 3" sq. case, 
scale 0·8 R.F. amperH .......... 832·0420-000 
Meter 3" sq. case, 
scale 0-10 R.F. amperH .. . ...... 832-0421-000 

Meter 4" sq. case, 
scale 0·3 R.F. amperes .. ... ..... 632·0424·000 

Meter 4" sq. case, 
scale 0-8 R.F. amperes •• . ..•..•. 832·0426-000 

Meter4" sq. case, 
scale 0·10 R.F. smperH .•.••..•• 632-0361·000 

Meter 4" sq. case, 
scale 0-15 R.F. smperH ••..•...• 832-0428-000 

NOTE: Other meter acsle rang■- avallable at 
extra cost. Above for use with diode remote 
unit, not thermocouple. 

ISOLATION COILS 

Harris manufactures several types of sam· 
piing loop isolation coils to meet the needs 
of the directional array and associated 
monitoring system. 

Standard units available use either ½ inch 
or % inch phase stabilized foam transmis­
sion line. The isolation coils are available 
with an optional resonating capacitor. The 
unit can be mounted on a flat aluminum wall 
panel or housed in a weatherproof en­
closure. 

27 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

OPEN WIRE TRANSMISSION LINE ACCESSORIES 

Lin• End Plate 

TRANSMISSION LINE BRACKET. For 5 or 6 wire transmission 
line. Rating up to 150 kW modulated. Made of 1/4'' steel 3 " wide with 
welded L section on each side to fully prevent twisting under ice or 
wind load. Supplied with 8¼" ribbed insulator, wire guides and all 
hardware. Galvanized throughout. 

Line Bracket .. . ................................ . 994-3327-001 

LINE END PLATE. To terminate the open wire line at each end. 
Plate is ¼ " thick, 20" square. Fully galvanized. Includes turn­
buckles, 25½" strain insulator and all hardware. Rating up to 150 
kW modulated. 

End Plate ... . .. . ........................ . ...... . 994•3328-001 

MODEL 0IB-1 
Operating 
Impedance 
Bridge 

MODELS 
CPB-1/CPB-1A 
Common Point 
Impedance Bridges 

MODELS 
TCA/TCA-XM 
RF Ammeter 
Systems 

Center Poat 
AHembly 

HORN GAP. A very desirable item where higher power is em­
ployed. Connects to hot side of line and ground to drain off light­
ning and heavy static discharges. Usually one is employed for 
each 200 feet of line. Insulator for 150 kW. Arc gaps heavy chrome 
plate. Galvanized throughout. 

Horn Gap ••.. . •.... .. •.•. . . . .•...•.. . .•.......• • 994-3322·001 

CENTER POST ASSEMBLY. Has variety of uses such as end or 
corner angling of transmission line, support insulator for two wire 
line or rhombic antennas, and a guide insulator such as end of 
building or coupling unit. Rating 150 kW. Galvanized throughout. 

Center Poat Insulator . ..... . .... . ....... . ...... . 994-3864-001 

The Delta Model OIB-1 Operating Impedance Bridge measures the 
operating impedance of the individual radiators, networks, transmis­
sion line sections and common point of directional antennas while 
they are functioning under normal power. The OIB-1 has a frequency 
range of 500 kHz to 5 MHz, with a power rating up to 1 O kW. Several 
optional accessories are available for the OIB-1. 

Basic 018·1 ...... . ... . ........ . ........... . . . ...... 700-0063·000 

The Delta Models CPB-1 or CPB-1A Common Point Impedance 
Bridges can be custom installed in your Harris phasor or sold sepa­
rately. The CPB-1 will handle common point powers up to 5 kW with 
100% modulation on a continuous basis, while the CPB-1A is de­
signed for 50 kW operation. Both instruments have two 4-inch dials 
calibrated directly in resistance and reactance. A front panel meter 
provides a null condition. 

CPB-1 . . .............................. .. .. . ... .... . 700·0055·000 
CPB-1A ............................................ 700-0056·000 

The Delta Models TCA and TCA-XM are radio frequency current 
measuring instruments designed for broadcast antenna systems. 
These instruments are intended for applications where conventional 
thermocouples have been used in the past. The units meet the FCC's 
requirement of 2% accuracy and are calibrated at RF frequencies to 
insure application accuracy·. These units can be incorporated into 
your custom Harris antenna network or sold separately. Contact us 
for the various models and configurations available. 

Specifications subject to change without notice. 

CP-3M-280 © Harris Corporation 1980 ADV. 557 PTO. IN U.S.A 

28 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

HARR.IS 
COM MUNICATION AND 
~1'10N .....x::a....a 

AM-80 
Medium Wave 

Modulation Monitor 
Horris' AM-80 medium wove modulotion monitor is on FCC type· 
occepted solid-stole instrument designed to meet or exceed oll require­
ments for meosuring modulotion percentoges of broodcost stotions in 
the frequency ronges 540 kHz to 1600 kHz. It will provide the occurote 
ond dependoble monitoring required by the FCC, ond is suitoble for 
proof-of-performonce meosurements. 

METERS. There ore two meters on the front of the AM-80. The Corrier 
Meter provides o cont inuous indicotion of the RF corrier omplitude. The 
% o f Modulotion Meter provides continuous indicotion of the modulo­
lion percentoge on the RF corrier . Two Flosher Lomps ore provided to in­
dicote both positive ond negotive peoks when the percent of modulotion 

exceeds the pre-set levels. 

AUDIO OUTPUTS. Proof-of-performonce meosurements con be token 
from the monitor's high-fidelity output with obsolute ossuronce thot 
reodings of tronsmitter performonce ore occurote. A 600-ohm oudio 
output is olso provided to supply ourol monitoring in the control rooms. 

REMOTE OPERATION: Modulotion reodings by meter ond floshers ot o 
distont locot ion ore obtoinoble with o Horris optionol remote meter pon­
el. Three seporote output circuits provide (1) o bollisticolly correct signol 
for o remote meter with o totol loop resistonce of 5,000 ohms or less, (2) 
o remote negotive peok flosher ond (3) o remote positive peok flosher. 

TRANSIENT PROTECTION. A speciol limiter is provided for use on the 
RF input to clip tronsients which moy domoge the input diodes. 

SPECIFICATIONS 

FREQUENCY RANGE: 540 kHz to 1600 kHz. 
Avoiloble to 30 MHz on special order. 

RF INPUT: for 50-ohm line at 6 to 20 volts. 

POWER SOURCE: 105-1 25/ 210-250 volts, 50/ 60 Hz, 10 watts. 

MODULATION INDICATION 

METER: 0% to 100% on negative peaks. 
0% to 130% on positive peaks. 

NEGATIVE FLASHER: 50% to 100% on negative peoks, continuously ad­
justable. 

POSITIVE FLASHER: 50%, 90%, 95%, 100%, 105%, 110%, 115%, 120%, 
125%, 130% and off. 

ACCURACY: Meter is ±2% of full scale at 1,000 Hz. Flashers ore ±2% at 
1,000 Hz. 

AUDIO MONITOR OUTPUT 

FREQUENCY RESPONSE: ±0.5 dB from 20 Hz to 20 kHz. 

DISTORTION: Less than 0.3% with 600-ohm load ot 100% modulation. 

OUTPUT VOLTAGE: At 100% modulation, output is 0.55 volts into o 600-ohm 
load, approximately -10 dBm average. 

OUTPUT IMPEDANCE: 600 ohms, unbalanced. 

FIDELITY MEASURING OUTPUT 

FREQUENCY RESPONSE: ±0.5 dB, 20 Hz ta 20 kHz. 

DISTORTION: Less than 0.3%. 

OUTPUT VOLTAGE: At 100% modulation, output is 4.4 volts with a load 
resistance greater than 100,000 ohms. 

OUTPUT IMPEDANCE: 4,000 ohms, unbalanced. 

NOISE: 70 dB below nominal outputs of bath monitoring and fidelity outputs. 

REMOTE OUTPUT: Far meter and flasher indications at another location, use 
Harris' remote meter panel 994-7097-001. 

GENERAL 

SIZE: 19" long x 7" high x 7" deep. (48.26 cm x 17.78 cm x 17.78 cm.) Will 
mount in a standard relay rack. 

WEIGHT: Domestic, 12 lbs. (5.44 kg). Export, 21 lbs. (9.53 kg). Cuboge: 3 cubic 
feet. 

AMBIENT TEMPERATURE RANGE: -4° ta 125° F. (-20° to 52° C.) 

AMBIENT HUMIDITY RANGE: 0% to 95% relative humidity. 

ALTITUDE: Sea level to 7500 feet (2286 meters). 

ORDERING INFORMATION 
AM-80 Solid-state AM Modulation Monitor ............. 994-7084-001 
AM-80 Remote Meter Panel ........................ . 994-7097-001 
Recommended Semiconductor Kit for AM-80 ...... ... .. 994-7180-001 
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HARRIS 
COMMUNICATION A N D 
~TION .-..OCS8,9NO 

AF-80 
Medium Wave 

Frequency Monitor 

Horris' medium wove frequency monitor is on FCC type accepted 
instrument designed to meet or exceed all requirements for 
measuring carrier frequencies of standard AM broadcast trans­
mitters. 

Available in o digital read-out model, this frequency monitor 
employs solid-state integrated circuits throughout, and features 
light-emitting diode (LED) indicators. 

The monitor will accept as input any standard AM frequency, 
and will indicate the deviation from assigned frequency. The in­
put may be o modulated RF signal of 0.2 volts to 10 volts RMS. 
Unlike other designs, there is no loss of indication when the sam­
ple RF is modulated above 95%. A unique circuit "remembers" 
the lost valid measurement until the modulation of the RF input is 
less than 95% for o normal one-second counting period. 

A two-digit display indicates the magnitude of the frequency er­
ror, and o plus-minus indicator shows if the frequency is above or 
below the assigned frequency. Above ±31 Hz error, the digits 
ore blanked, but the sign indicator continues to operpte. 

An "alarm" indicator and relay contact closures worn of fre­
quency errors greater than ±20 Hz. 
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After A.C. power is applied the monitor stabilizes to reliable 
readings within 5 minutes. There ore no delicate thermostats or 
heater controls. The reference oscillator is heated by o propor­
tional oven which maintains the unit's accuracy at o constant 
level over o wide range of ambient temperatures. 

Only one crystal is needed to cover the entire broadcast bond. 
Setting up to the station frequency simply entails "programming" 
the counter. The procedure is so simple that it con easily be ac­
complished in the field should the station change frequencies. 

A test button, when depressed, checks all LED's and read-out 
tubes. 

A remote indicator may be operated over telephone lines of up 
to 5000 ohms loop resistance. The optional remote accessory 
may be factory installed or added later in the field. In either case 
the remote panel contains on analog meter display. One control 
adjusts calibration of the remote meter, and the test button con­
firms that the meter is polarized correctly. 

SPECIFICATIONS 

FREQUENCY RANGE: 540-1600 kHz os ordered. 

RF INPUT IMPEDANCE: 50 ohms. 

RF INPUT CONNECTOR: BNC. 

RF INPUT SENSITIVITY: (Unmoduloted) 10 mV to 10 V RMS carrier. 
(Moduloted) 0.2 V to 10 V RMS RF, 0-95% modulation. 

A.C. POWER INPUT: 115/ 230 VAC, 50/ 60 Hz, 40 watts. 

REFERENCE OSCILLATOR: Crystal-controlled in proportional oven. 

ACCURACY: Better than 1.85 ppm (0.5 Hz :g 540 kHz). 

DEVIATION INDICATOR RANGE: ±31 Hz deviation. 

STATUS INDICATORS (LED): Low input alarm: ±20 Hz deviation alarm; Count 
period. 

ALARM RELAY: 120VAC/ 28 VDC ~ 5A N/ 0 & N/ C contacts at ±20 Hz or 
greater deviation. 

REMOTE: Maximum remote loop resistonce ... 5000 ohms. 

AMBIENT TEMPERATURE RANGE: 0 to 55° C. 

AMBIENT HUMIDITY RANGE: 0 to 95% relative humidity. 

ALTITUDE: 0 to 7500 feel above sea level. 

DIMENSIONS: 19" wide, 3.5" high, 10.25" deep. 

WEIGHT: (Domestic packed) 20 lbs. (Export packed) 45 lbs. (Cuboge) 2.4 cu. It. 

ORDERING INFORMATION 
AF-80 medium wave frequency monitor, digital read-out . 994-6698-001 
Recommended spare IC's for AF-80 frequency monitor .. 990-0747-001 
Remote (digital) meter panel for AF-80 frequency monitor 

above ................................. . ........ 994-6863-001 

JK- l ,5M, 180 @ HARRIS CORPORATION 1980 ADV. 559 PTD. IN U.S.A. 
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HARRIS 
COMMUNICATIONS AND 
INFORMATION HANOUNG 

MW 
TRANSPORTABLE 

A Completely Assembled, 
Easy-t -Ship 
Medi ave 

ation 

• Basic system Includes all necessary buildings and 
equipment for a complete medium wave transmitting 
station 

• Available with a variety of options, Including living 
quarters and generator units 

• Buildings pre-assembled, equipment Installed and 
tested prior to delivery 

• Readlly transportable to even the most difficult-to-reach 
site 

• Minimum site preparation 

• High-strength, minimum-maintenance fiberglass 
buildings 

• Harris transmitting equipment for top performance, top 
rellablllty 
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A Harris " MW Transportable" system 
provides the quickest, easiest way 
now available for going on-air with a 
complete medium wave transmitting 
station! 

No matter what your requirements, 
Harris has the capability of delivering 
the required transmitting Installation 
to almost any spot on earth, com­
pletely pre-packaged and ready for 
operation within seven to fourteen 
days after delivery. 

The only thing required Is a firm, level 
site on which to set the pre-assembled 
housing units and the quick-erect 
mast radiator--civil works are un­
necessary. The lightweight, but ex­
tremely sturdy buildings are skid 
mounted, and need little or no 
foundation work. Transmitting and 
program Input equipment Is installed 
and tested prior to del ivery--you need 
only hook it up to the power source. 
An optional housing unit for one or 
two persons can be delivered ready for 
occupancy. And finally, an optional 
generator unit is avaliable to handle all 
power requirements for the complex, 
If there is no power available at the 
site. 

In short, Harris' " MW Transportable" 
system Is designed to save you 
months in start-up time-and is the 
Ideal solution when there is a tight 
on-air deadline, or when the remote­
ness of the site makes extensive 
construction Impractical-or impos­
sible. 

STANDARD "MW TRANSPORTABLE" 
SYSTEM 

The basic "MW Transportable" config­
uration includes: ~) a transmitter 
shelter, fully equipped with a Harris 
transmitter system and all required 
program Input equipment; and 2) a 
mast radiator and ground system. 
Additional shelters and equipment 
may be added to the standard system 
as options, depending on your re­
quirements. 

The Harris transmitter system In­
stalled In the standard "MW Trans­
portable" shelter is avallable In any 
one of four configurations: single 
transmitter; alternate/ main; parallel ; 
or two separate transmitters with 
separate programming. In the alter­
nate/main and parallel combinations, 
complete protection from off-air time 
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is provided. Automatic and Instan­
taneous switching to the standby unit 
is provided with the alternatelmain, 
and Instant automatic switching to 
half-power occurs In the parallel 
combination, in the unl ikely event of 
failure of one of the transmitters. "MW 
Transportable" systems are available 
Incorporating Harris' one, five or ten 
kilowatt medium wave transmitters. 
The size of the shelter depends on 
what power and transmitter configura­
tion you choose. 

The standard program input equip­
ment provides up to ten inputs, and 
may be duplicated as an option--wlth 
space and wiring provided In the 
standard rack for the duplicate equip­
ment. 

Program Input to the system can be by 
"of-air" reception of a remote high 

power station, by VHFISTL or by 
telephone line. Provision has been 
made for all of these types of input. In 
addition, a tape playback unit may be 
included to cover any breakdown in 
regular programming. Other program 
inputs can be supplied as options, up 
to a limit of nine. 

A full set of monitoring and test equip­
ment is also standard to allow regular 
checks on system performance. 

The Harris "MW Transportable" trans­
mitting station is supplied with a 
lightweight quarter wave mast radiator 
that can be assembled and erected at 
the site within seven days (Including 
ground system). 

"MW TRANSPORTABLE" OPTIONS 

Numerous options are available to add 
to your standard system, includlng 

Each shelter 11 completely assembled prior to shipment, and built on ■ skid that can serve ■1 the found! 
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such major Items as a living quarters 
shelter for one or two persons, and a 
completely self-contained generator/ 
shelter unit to serve either as a 
standby to the main power, or as the 
main power source at a remote site. In 
addition, such options as perimeter 
lighting, air conditioning, etc. may be 
included. This "options" concept 
allows you the flexibility of setting up 
exactly the type of station you need, 
without paying for unwanted extras. 

The optional living quarters module is 
supplied complete with furnishings, 
equipment and storage areas. Facili­
ties Include bunk beds, desk, clothing 
lockers, table and chairs, storage 
cabinets, sink, electric cooker, toilet, 
shower, wash basin, hot water heater 
and exhaust. Air conditioning, a 
washer/ dryer unit, and a refrigerator/ 
freezer are optional. 

Cutaway drawing of a typical one-kilowatt tranamltter ahelter, 1howlng equipment ln,tallatlon. 
Tran,mltter and program Input equipment 1, factory ln,tallad and teated prior to ahlpment. 

The optional generator shelter Is 
supplied with either a single AC 
generator, or with dual AC generators 
operated In a main/ standby system. 
The size of the shelter and of the 
generators is dependent on the 
amount of power required by the 
complex (i.e.: power output of the 
transmitter system, Inclusion of living 
quarters, air conditioning, perimeter 
lighting, etc.). 

SHELTER CONSTRUCTION 

Harris' " MW Transportable" shelters 
are constructed from top grade 
heavy-duty materials to stand up 
under the most difficult weather 
conditions and the most punishing 
use. Each shelter Is built on a special 
heavy-duty skid, which prevents warp­
Ing and floor sagging, and can serve 
as the foundation at the site. The skid 
also allows each shelter to be shipped 
easily, as the skid provides the lifting 
points for the module. 

The shelter exteriors are of extra­
tough, weatherproof fiberglass, which 
needs no routine maintenance, over 
3/8-lnch plywood and 1-5/8-lnch 

Include panelled side walls, and 
vinyl-asbestos tile flooring. The Insu­
lated doors are sealed on all four sides 
with air-tight, dust-out weather strip­
ping. 

These pre-assembled, no-seam shel­
ters are specifically designed to keep 
electronic equipment in a safe, 
controlled environment, no matter 
where the station Is located. Each 
unit-whether transmitter shelter, liv­
ing quarters shelter or generator 
shelter--is delivered fully equipped. 

READILY TRANSPORTABLE 

lite, 10 that llttle or no clvll work, are required. styrofoam insulation. The Interiors 

Harris' "MW Transportable" shelters 
are designed for shipment by flat-bed 
truck, by rail, by sea and even by air to 
almost any spot In the world. The 
lightweight, yet extra-sturdy shelters 
serve as shipping containers for the 
rigidly-braced equipment Inside en 
route to the site, and as the flnal 
housing at the site. This shelter 
concept eliminates time consuming 
and expensive unloading and installa­
tion of equipment at the station 
location, and assures that you wlll be 
ready to go on-air In minimum time 
after del Ivery. 
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BASIC MW-1A, ONE-KILOWATT DUAL MEDIUM WAVE 
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ABOUT "MW TRANSPORTABLE" SYSTEMS 

With Harris' " MW Transportable" you can set up a 
medium wave transmitting station quickly, almost 
anywhere on earth, with minimum preparation, minimum 
difficulty. And you can set up exactly the type of 
operation you want, by including options with a standard 
system. Also, if your needs change, options can be added 
at a later date to meet your new requirements. 
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TRANSMITTING SYSTEM, AND AVAILABLE OPTIONS 

MW TRANSPORTABLE 
SYSTEM 

1 KILOWATT DUAL 
TRANSMITTER 

SHELTER 

l I 
TWOMW-1A PROGRAM RF 
1 KILOWATT INPUT CHANGEOVER 

TRANSMITTERS RACK ASSEMBLY 

_J 

I I 
AUDIO RF MODULATION 
PATCH PATCH MONITOR 
PANEL PANEL 

The chart above shows a one-kilowatt alternate/main 
transmitting system, and gives a quick Indication of what 
is standard and what is optional. There are, of course, 
other transmitter conf igurat ions available In one-kilowatt 
systems, and other power ranges available (f ive, ten and 
twenty), but generally, most of the systems are similar to 
that shown. 

I 
MECHANICAL 

SUPPORT 
KIT 

I 
AUDIO 

AMPLIFIER 

I 
ANTENNA SYSTEM 

535-no K Hz; no.1100 KHz; 
or 1100-1820 KHz 

I 
ANTENNA 

INSTALLATION 
KIT 

I 
ACCESSORY 

CABLE 
KIT 

l l 
FREQUENCY MONITOR 

COUNTER AMPLIFIER/ 
SPEAKER 

l 
AF 

CHANGEOVER 
CONTROL 

KEY: 

STANDARD EQUIPMENT 
SHOWN IN BLUE. 

OPTIONS SHOWN IN GRAY. 

• • • • SHOWS OPTIONAL EQUIPMENT 
WITH THE OPTIONS. 
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One-kllowett trenamltter ahelter 

TYPICAL SHELTER FLOOR PLANS ... 

Living ahelter (optlonel) 

Generator ahelter (optlonel) 
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QUICK-ERECT ANTENNA 

The most practical antenna system for a station that has a tight on-air deadline Is 
the quick-erect mast radiator. This quarter-wave system Is designed so that the 
tower can be raised, and the ground system Installed In a week or less. It Includes 
a sturdy, easily assembled aluminum tower and matching unit; guys and screw 
anchors; all necessary hardware; a tool kit; and complete Instructions .... 
everything you need to set up for operation quickly. The mast radiator Is available 
In power ratings up to 20 kilowatts, In the following frequency ranges: 535-770 
kHz; 770-1100 kHz; and 1100-1620 kHz. 

AIIOUT .. -tilmbled 
~ 

produc;t, Al 
bulldlngiehl~ 
iwtlen YOlt take Into 

expana 
,•--ae,nble(I 

A IOt W Harrie' "MW 
la Mfely and p,oparty l 
ao that the bulldtng 
cHtll..--equtpment 
dettve,t 1he equlpmen 
to: get It ready f 

And flnally, It II 
a •helter on site 
ueured by factory 

OVerall, then, you 
going with the 
course, you eave time i 
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Typlcal "MW Tran1port1bl1" complex, 
lncludlng tran1mltter •helter, quick-erect 
antenna and optlonal llvlng quarters 
and generator ahelters. 

HAIRRIS' "MW TRANSPORTABLE" EQUIPMENT LIST 
"MW Transportablie" systems employ Harris' one, five or 
ten kilowatt medium wave transmitters-In single, parallel 
and ~lternate/maln configurations, or employ two 
separate transmltlters for separate programming. The 
listing below shows standard and optional equipment for 

STANDARD EQUll>MENT 

Transmitter Shelter:: The size of the pre-assembled shelter 
depends on the 1power of the transmitter system. The trans­
mitter system 21nd the program input equipment are pre­
installed In thls1 shelter. 

Transmitter System : Two Harris one, five or ten kilowatt 
medium wave transmitters with either a changeover 
switcher for alt,ernate/ main operation, or a combiner for 
parallel operati<>n. 

Program Input Equl1i,ment Rack: Includes an audio switcher 
with ten high level Inputs, and program and monitor 
outputs ; automiatic gain control amplifier; modulation 
monitor; llmlter; VU meter; monitor amplifier/ 
speaker; audio patch panel; line amplifier; RF changeover 
control; RF patch panel. 

Antenna System: Q1uarter-wave mast radiator, with antenna 
installation kit, includlng ground system. Specify fre­
quency range (5a5-770 kHz; 770-1100 kHz; 1100-1620 kHz). 

parallel or alternate/main operatlon--and the equipment 
for the other two configurations would be almost 
Identical , except there would be no switcher or combiner. 
Also, in the case of two separate transmitters, duplicate 
program input equipment would be standard. 

MAJOR OPTIONS 

Personnel Shelter: Includes two bunk beds, desk and chair, two 
clothing lockers, table and chairs, storage cabinets, sink, 
electric cooker, toilet, shower, wash basin, hot water 
heater, exhaust, reserve water tank and a waste tank. Air 
conditioning, a washer/dryer unit, and a refrigerator/ 
freezer are optional with the shelter. 

Generator Shelter: Includes single AC generator, or dual AC 
generators operated In a main/ standby system. The size of 
the generators and the shelter Is dependent on your power 
requirements. 

Perimeter Lighting: Perimeter or area lighting In a variety of 
configurations Is avallable for security or safety purposes. 

Optional Program Input Equipment: Space is provided In the 
transmitter shelter for additional racks of STL or 
automation equipment ... and there is space and wiring 
included in the standard program input equipment rack for 
one additional AGC amplifier and an additional limiter. 

NOTE: EQUIPMENT LISTS AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

CP-4.5M-877 
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HARRIS 
COMMU NtCATIO N A N D 
IN.FORMATION PAOC-ESS,N G 

!,W-100 
100,000 Watt 
~Short Wave 
Broadcast 

'Transmitter 

• High level Pulse Duration Modulation 

• Exceeds 55% overall efficiency 

• 10-Channel pre-set tuning 

• Low power consumption 

• Only five tubes for 100 kW 

• Vapor phase cooling 

• Designed for trapezoidal programming 

• Minimum floor space 

• Full front and rear accesslblllty 
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Harris' SW-100 is a high-level, plate modulated short wave broadcast 
transmitter, featuring aIutomatic 10-channel pre-set tuning. Utilizing 
the exclusive Pulse Ouriatlon Modulator, the SW-100 provides higher 
efficiency, lower operating costs and overall performance superior to 
that of any other short wave transmitter in the 100 kilowatt power 
range. The transmitter is capable of operating at any frequency 
between 3.2 and 22 MHz. 

HIGH EFFICIENCY ...... EXCEEDS 55%. The Pulse Duration 
Modulator employed in the SW-100 is almost 90% efficient (instead 
of the usual 50% to 60°/i,), enabling the transmitter to achieve an un­
usually high overall effic:lency of greater than 55%. This means about 
one third less power consumption than that of other high level plate 
modulated 100 kW tranismitters. 

10-CHANNEL PRE-SET' TUNING. Few controls and ample metering 
make the SW-100 the eetsiest tuning high power transmitter available. 
The servo system will aiutomatlcally tune to any of ten pre-set chan­
nels In about 10 seconds. Auxiliary switching is possible for each 
channel for antenna swiitching, synthesizer programming, etc. Up to 
ten different frequencie,s from 3.2 to 22 MHz can be remembered, 
which allows pushbutton re-tuning to any pre-set frequency. 

FIVE TUBE DESIGN. Tlhe entire transmitter employs just five tubes, 
with modern ceramic 4C:V50,000E tetrode power tubes operating well 
below manufacturer's dlissipation ratings. All power supplies utilize 
long-life solid-state slll,con rectifiers. Highest quality components, 
conservatively rated, are used throughout the SW-100 to assure a 
maximum degree of relliabllity. 

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 efficiency, DC coupled PDM modulator 
that avoids the use of large, inefficient transformers in the modulation 
process. Another featune of this high efficiency series type modulator 
is convenient front panell carrier power adjustment over a wide range. 

VAPOR PHASE COOLIING. The SW-100 employs the vapor cooling 
technique. This highly e1'ficient method of heat transfer results in con­
stant anode temperatums and extended tube life. This system allows 
a much smaller and mo,re efficient heat exchanger than older water 
cooling systems. 

MINIMUM FLOOR SPACE. Due to the elimination of large Iron core 
components such as the modulation transformer and modulation 
reactor, the SW-100 requires only 7 square meters (76 square feet) of 
floor space. Advanced cabinet design provides easy accessibility to 
all components. 

RF SECTION. The RF chain is conventional using a transistorized os­
cillator, buffer, emitter follower and a 4CX1500A tetrode tube 
amplifier to drive a single 4CV50,000E tetrode Class C power output 
stage. 

An automatic drive control maintains the PA screen current at 1.75 
amps, eliminating the usual problem of over-dissipating the screen of 
a tetrode during tune-up. 

THE MODULATION SYSTEM. Harris· Pulse Duration Modulator is 
characterized by low plate dissipation and low peak tube currents; 
peak cathode currents are about one-half that of other 100 kW trans­
mitters. 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 accomplished in a low-level stage 
of the modulator by means of a convenient front panel vernier con­
trol. No adjustment is necessary in any high power RF circuit. 

PROTECTIVE CIRCUITS. All major components of the SW-100 are 
protected by circuit breakers. Tubes and transistors are guarded 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 1.5 to 
1.0 is provided. Both forward and reflected power are metered at the 
front panel. 

In case of momentary RF overloads the SW-100 will recycle three 
times automatically. Should a third overload occur within a thirty sec­
ond period, the transmitter will remain off until manually reset. 
However. if the time between overloads is greater than thirty sec­
onds. continuous recycling will occur. 

The SW-100 employs a unique method of transmitter protection. The 
modulator tube may be turned off in a low level state in about five 

TRAPEZOIDAL RESPONSE 

Trapezoidal audio processing may be used to develop greater Intel­
ligence carrying sidebaind power without increasing the transmitter 
carrier power. To do this the audio Input wave (A) Is flattened at the 
top, by clipping, then rE1amplified to form a trapezoidal wave (B). The 
shaded areas in the di:agram Indicate the power gain. 

The desired power gair1 is lost, however, if this clipped, or flattened 
wave tilts downward clue to poor low frequency response, or is 
rounded out again to its original shape by sub-standard high fre­
quency response. 

The SW-100 has the capability of passing a 100 Hz 12 dB clipped 
wave at 100% modulati,on with minimum tilt or rounding of the wave. 

All the additional power gained by clipping the audio input is 
delivered at the output of the transmitter, thus increasing volume at 
the receiver. 

~•em COM"'"u ,., c •toON &NO ----,cs-
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microseconds. This removes the HV from the plate of the tube, thus 
eliminating most faults which normally occur. The HV supply (diodes 
and transformer) is capable of withstanding repeated short circuits 
without harming the unit. 

An automatic gain control monitors the PA screen. The PA may be 
operated with no HV but with screen voltage and under any condition 
of tuning with no damage being done to the PA tube. 

Additional protection is provided by the HV circuit breaker. Tubes 
and transistors are also protected by current limiting impedances. 

THE SERVO SYSTEM. The all solid-state servo system will 
automatically tune any of 10 pre-set channels in about ten seconds. 
Each channel is "remembered" on one plug-in card. Auxiliary 
switching also is provided on each pre-set channel card for antenna 
switching, synthesizer, programming, etc. The fast tuning time is 
made possible because the HV supply is not disabled during the tune 
cycle; the RF drive is turned off in a low level solid-state stage, and all 
tuning is done in parallel. When the tuning has been accomplished, 
the modulator is turned back on silently and smoothly. 

TRANSMITTER LAYOUT. The standard SW-100 consists of two 
cabinets. a heat exchanger and an external high voltage power trans­
former and voltage regulator. Front and rear doors and meter panel 
are magnetically latched. The SW-100 can be supplied with the heat 
exchanger for roof top mounting. 

SW-100, rear doors removed 
(Heet exchanger not 1hown) 
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SW-100 BLOCK DIAGRAM 
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SW-100 FLOOR PLAN 
(External heat exchanger not shown) 

SW-100 SPECIFICATIONS 
POWER OUTPUT: 100,000 watts nominal unmodulated. 

RF FREQUENCY RANGE: 3.2 to 22.0 MHz. 

METHOD OF TUNING: Manual, or selection of 10 pre-set channels. 

RF OUTPUT IMPEDANCE: 300 ohms balanced, 1.6 to 1 maximum VSWA; 
others available on special order. 

RF FREQUENCY STABILITY: ± 1 X 10 · • (± 22 Hz at 22 MHz). 

SPURIOUS AND HARMONIC EMISSION: Less than 50 mW. 

CARRIER SHIFT: Less than 2% at 95% modulation. 

AUDIO FREQUENCY RESPONSE: ± 1.5 dB from 50 to 10,000 Hz referenced to 
1,000 Hz at 95% modulation. 

AUDIO FREQUENCY DISTORTION: Less than 3% from 50 to 10,000 Hz at 95% 
modulation. 

NOISE: 55 dB below 1,000 Hz, 100% modulated level. 

AUDIO INPUT LEVEL: 0 dBm ± 2 dB for 100% modulation. 

AUDIO INPUT IMPEDANCE: 600/ 150 ohms, balanced or unbalanced. 

MODULATION LEVEL: 100% sinusoidal, 10 minutes, 50-5000 Hz. 

TRAPEZOIDAL MODULATION: Less than 5% tilt or overshoot, 100 Hz to 2000 
Hz. 

POWER INPUT: Any specified voltage 380V to 480V. 3 phase. 50 or 60 Hz. 

POWER CONSUMPTION: 
No modulation 180 kW 

30% modulation 190 kW 
100% modulation 250 kW 

POWER FACTOR: Greater than 95%. 

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

OVERALL EFFICIENCY: 55% @ average modulation. 

TUBES: Two-4CV50.000E: two-4CX1500A: one-F-1099. 

TEMPERATURE RANGE: o to 1 50°C ambient air temperature. 

HUMIDITY: 95% relative humidity. maximum. 

STORAGE TEMPERATURE: - 35°C to i 60°C. 

ALTITUDE: Up to 1829 meters (6000 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 

CP-2M-779 
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HARRIS 
COMMUNICA T ION AND 
IN FORMATION PAOCE SSING 

SW-50 
50,000 Watt 
Short Wave 
Broadcast 

Transmitter 

• High level Pulse Duration Modulation 

• Low power consumption 

• Vapor phase cooling 

• 10-Channel pre-set tuning 

• Only five tubes for SO kW 

• Full front and rear acce88Iblllty 

• Minimum floor space 

• Designed for trapezoidal programming 
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The Harris SW-50 is a rugged, reliable 50 kW short wave 
transmitter which uses the same design and engineering 
criteria as the popular Harris SW-1 00. The SW-50 provides 
overall performance superior to that of any other short wave 
broadcast transmitter in the same power range-and at 
significantly lower operating costs.This is made possible by 
Harris' exclusive high level Pulse Duration Modulator. 

HIGH EFFICIE!IICY-EXCEEDS 46%. The Pulse Duration 
Modulator employed in the transmitter is almost 90% efficient 
(instead of the usual 50% or 60%), allowing an unusually high 
overall efficiency of more than 46%. 

ONLY FIVE TUBES. The transmitter employs just five 
tubes-with a modern ceramic 4CV50,000E power tetrode in 
the modulator and final RF power amplifier sockets. All power 
supplies utilize long-life solid-state silicon rectifiers. Highest 
quality components, conservatively rated, are used 
throughout the SW-50 to assure greatest reliability. 

100% MODULATION RATING. The high efficiency series 
type Pulse Duration Modulator permits 100% sine wave or 
trapezoidal modulation. Another feature of this high efficiency 
series type modulator is convenient front panel carrier ad­
justment over a wide range. 

PRE-SET TUNING. After the SW-50 has been tuned to the 
desired frequency manually, the exact position of each 
variable tuning element is stored in a simple "memory". Up to 
ten different frequencies from 3.2 to 22 MHz can be 
"remembered", which allows pushbutton re-tuning to any 
preset frequency without further manual tuning. Few controls 
and ample metering make this the easiest tuning 50 kW 
transmitter available. 

RF SECTION. The RF chain is conventional using a tran­
sistorized oscillator, buffer, emitter follower and a 4CX1500A 
tetrode tube amplifier to drive a single 4CV50,000E tetrode 
Class C power output stage. 
An automatic drive control maintains the PA screen current at 
1 _75 amps, eliminating the usual problem of over-dissipating 
the screen of a tetrode during the tune-up. 

PROTECTIVE CIRCUITS. All major components of the SW-
50 are protected by circuit breakers. Tubes and transistors 
are guarded 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 1.5 to 1.0 is provided. Both forward and 
reflected power are metered at the front panel. 
In case of momentary RF overloads the SW-50 will recycle 
three times 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, continuous recycling will occur. 
The SW-50 employs a unique method of transmitter protec­
tion. The modulator tube may be turned off in a low level state 
in about five microseconds. This removes the HV from the 
plate of the tube, thus eliminating most faults which normally 
occur. The HV supply (diodes and transformer) is capable of 
withstanding repeated short circuits without harming the unit. 

THE SERVO SYSTEM. The all solid-state servo system will 
automatically tune any of 10 pre-set channels in about ten 
seconds. Each channel is " remembered" on one plug-in card. 
Auxiliary switching also is provided on each pre-set channel 
card for antenna switching, synthesizer, programming, etc. 
The fast tuning time is made possible because the HV supply 

Rear view of RF lsolatlon box showing power ampllfler 
tube a11embly and vapor phase cooling boller. 

SW-50 with heat exchanger, front 
doors removed. 
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is not disabled during the tune cycle; the RF drive is turned off 
in a low level solid-state stage, and all tuning is done in paral­
lel. When the tuning has been accomplished, the modulator is 
turned back on silently and smoothly. 

VAPOR PHASE CO01LING. Vapor phase cooling eliminates 
the need for large bllowers moving high velocity air. Vapor 
phase cooling also e:(tends tube life by helping to eliminate 
"hot spots" and maintaining anode temperatures far below 
those attained by othler methods. 

GREATLY REDUCED FLOOR SPACE. Due to the high ef­
ficiency of the transmitter and the elimination of large iron 
core components (no modulation transformer and reactor), 
the SW-50 requires oinly 7.0 square meters (76 square feet) of 
floor space. Careful cabinet design provides easy acces­
sibility to all components. 

TRANSMITTER LAY40UT. The standard layout of the trans­
mitter consists of two cabinets, a heat exchanger designed 
for mounting on top of the cabinets, and an external high 
voltage power transformer. Front and rear doors, and meter 
panel are magnetically latched. External connections to the 
transmitter are made through the top so that floor ducts are 
not necessary. 
Ideal for use in all types of climate, this transmitter greatly 
reduces the problems of cleaning and filtering of outside air. 
With vapor phase cooling, ducting outside air into the trans­
mitter is not necessary. Also, the cooling system requires little 
attention other than maintaining the proper purity and water 
level in the reservoir tank. 

TRAPEZOIDAL RESPONSE 

Trapezoidal audio processing may be used to develop greater 
intelligence carrying sideband power without increasing tran­
smitter carrier power. To do this the audio input wave (A) is 
flattened at the top, by clipping, then reamplified to form a 
trapezoidal wave (B). The shaded areas In the diagram in­
dicate the power gain. 

The desired power gain is lost, however, if this clipped, or flat­
tened, wave tilts downward due to poor low frequency 
response, or is rounded out again to Its original shape by sub­
standard high frequency response. 

The SW-50 has the capability of passing a 100 Hz 12 dB clip­
ped wave at 100% modulation with minimum tilt or rounding of 
the wave. 

All the additional power gained by clipping the audio input is 
delivered at the output of the transmitter, thus increasing 
volume at the receiver. 

L..A .... ........... 8 m .. MMU· .. ··-••• 
~ ...,,........._ ---
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SW-50 FLOOR PLAN 
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SW-50 BLOCK DIAGRAM 

SW-50 SPECIFICATIONS 
POWER OUTPUT: 50.000 watts nominal unmodulated: capable 55.000 watts. 

RF FREQUENCY RANGE: 3.2 to 22.0 MHz. 

METHOD OF TUNING: Ma,nual. or selection of 10 pre-set channels. 

RF OUTPUT IMPEDANCE : 300 ohms balanced. 1.6 to 1 maximum VSWR. 
others available on special order. 

RF FREQUENCY STABILl'rY: t 1 " 10·• ( ±22 Hz at 22 MHz). 

SPURIOUS ANO HARMOIIIIC EMISSION: Less than 50 mW. 

CARRIER SHIFT: Less tha,n 2% at 95% modulation. Less than 5% at 100% 
modulation. 

AUDIO FREQUENCY RESF1ONSE: ± 1.5 dB from 50 to 10,000 Hz referenced to 
1,000 Hz at 95% modulallion. 

AUDIO FREQUENCY DISTtORTION: Less than 3% from 50 to 10,000 Hz at 95% 
modulation. 

NOISE: 55 dB below 1,00() Hz, 100% modulated level. 

AUDIO INPUT LEVEL: 0 dlBm ± 2 dB for 100% modulation. 

AUDIO INPUT IMPEDANC:E: 600/ 150 ohms, balanced or unbalanced. 

MODULATION LEVEL: 1010% sinusoidal. one hour, 50-5000 Hz. 

TRAPEZOIDAL MODULATION: Less than 5% tilt or overshoot, 100 Hz to 2000 
Hz. 

POWER INPUT: Any specified voltage 380 V to 480 V, 3 phase. 50 or 60 Hz. 

POWER CONSUMPTION: 110 kW- no modulation: 114 kW-30% modulation; 
145 kW- 100% modulation. 

POWER FACTOR: Greater than 95%. 

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

OVERALL EFFICIENCY: 46% @ average modulation. 

TUBES: Two- 4CV50,000E; two-4CX1500A; one- F-1099. 

TEMPERATURE RANGE: O to + 50°C ambient air temperature. 

HUMIDITY: 95% relative humidity, maximum. 

STORAGE TEMPERATURE: - 35°C to + 60°C. 

ALTITUDE: Up to 1829 meters (6000 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 

CP-2M-779 
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HARRIS 
COMMUNICATION AND 
~TlON PAOCa881NO 

FMD-50K 
50-Kilowatt 

Dual FM 
Broadcast 

Transmitter 

• Combines two 25-kilowatt amplifiers for 
highest reliability 

• Only two tubes • .• solid-state, redundant IPAs 

• High efficiency, low operating cost 

• Wide RF bandwidth, minimum tunable components 

• Driven by the most advanced FM exciter in the 
world-MS-15 

• Patented DSM stereo generator •.• stereo separation 
40 dB minimum, 50 dB typical 

• DTR filter technique limits overshoot to 2% or less 

• Solid-state control logic 

• Automatic power control 
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FMD-SOIK ... dual configuration for complete redundancy 

The FMD-50K dual SO-kilowatt transmitter 
offers real protection against off-air time 
through redundancy, c1nd through extensive 
use of solid-state circuitry. Only two tubes 
are employed in the• entire FMD-S0K .. . 
high-gain, highly efficient 8990 tetrodes 
used as the final pc)wer amplifiers. The 
8990 uses a wavy fin1 radiator which pro­
vides exceptional co,oling at reduced air 
requirements, tor quiet operation. The 
quarter-wave PA cavity design eliminates 
troublesome sliding contacts tor tuning, 
and assures wide RF' bandwidth. This re­
sults In a signal path that is transparent to 
the MS-15 exciter. 

The basic FMD-50K tiransmitter consists of 
two 25-kilowatt amp I itiers, and a center 
control cabinet. It prnvides redundancy In 
all areas except the e:><citers. In case emer­
gency operation is mquired, you stay on 
the air at one-quarter normal power output. 
An even higher lev1!I of redundancy is 
achieved In the compl,ete FMD-S0K through 
an optional arrangement of switches, sen­
sors and circuits tha·t make the FMD-S0K 
totally redundant from audio input to RF 
output. 

The FMD-S0K with tho RF output switching 
option provides the capability of automa­
tically switching eith,er transmitter direct­
ly to the antenna, th1us providing one-half 
normal operating power in the event of a 
transmitter malfunction. 

With the addition of 'lhe automatic exciter 
switching option, automatic backup exciter 
protection Is provided. Also, an optional 
RF Input patch panel Is available to con­
nect either exciter dl1rectly to either trans­
mitter by bypassing all of the automatic ex­
citer switching equipment. 

48 

SOLID-STATE IPA'S 
The redundancy of the dual FMD-S0K Is 
heightened when the IPA In each 25-kilo­
watt amplifier Is considered. The IPA 
stages are multiple solid-state amplifiers 
combined In such a manner that failure of 
one amplifier stage will not cause a total 
loss of IPA RF power. The IPA solid-state 
modules in the PA are identical to those 
used In the booster amplifier for the MS-15. 
The wide use of solid-state RF power cir­
cuits means that the FMD-50K uses only 
two tubes! 

LOW OPERATING COST 
With today's mounting energy costs, trans­
mitter efficiency must be a major consid­
eration in any purchase. 77% efficiency In 
the final power amlifiers, high efficiency in 
all amplifier circuits, and conservatively 
rated components result In comparatively 
low power consumption and low operating 
stress on heat generating components In 
the FMD-S0K. This adds up to very Impres­
sive savings In operating and maintenance 
costs. 

FINEST STEREO PERFORMANCE 
Featuring the advanced-design MS-15 ex­
citer, Harris' FMD-S0K provides the clean­
est and the loudest stereo signal of any 
SO-kilowatt FM transmitter available today. 
The DSM (Digitally Synthesized Modulation) 
stereo generator allows the transmitter to 
provide stereo separation of 40 dB mini­
mum (50 dB typical), 30-15,000 Hz-whlle 
the DTR (Dynamic Transient Response) fil­
ter permits a 2 to 6 dB increase In loud­
ness, with no degradation of audio quality, 
by limiting overshoot to 2% or less. 

The FMD-50K may be equipped for mono 
or stereo operation, with or without SCA. 

... only two tubes 
The design versatility of the MS-15 exciter 
allows you to order mono operation origin­
ally, then add stereo and/or SCA at a later 
date by plugging the appropriate module(s) 
into the exciter. The FMD-S0K is equipped 
tor wideband composite Input In Its stand­
ard configuration. 

AUTOMATIC POWER CONTROL 
The FMD-S0K automatically monitors pow­
er output, and maintains the output at the 
desired level. This standard feature insures 
against out-of-tolerance power conditions. 
Furthermore, the power set point can be re­
motely adjusted independently of the limit 
points to allow operator control of power 
output. During maintenance periods, the 
automatic power control may be switched 
off. 

VSWR PROTECTION 
VSWR protection is mandatory In any high­
power transmitter-therefore, Harris has 
incorporated this as a standard feature In 
the FMD-50K. A high VSWR condition wlll 
cause the transmitter to recycle ... If three 
overloads occur within a given time per­
iod, the transmitter will shut down until 
manually restarted. The transmitter may 
also be programmed for single VSWR over­
load shutdown. 

CONTROL CIRCUITRY 
The FMD-SOK Is controlled by solid-state 
logic circuitry. The logic circuitry not only 
controls basic On/Off functions, but also 
monitors critical stages for overload con­
ditions. Should an overload occur, the 
transmitter wlll recycle automatically. 

The control logic used in the FMD-S0K In­
terfaces directly with most remote control 
systems, eliminating the need for an addi­
tional remote control Interface. The control 
signals are momentary low current con­
tacts. The transmitter output parameters 
are buffered, and all status indicators can 
be remoted. 

METERING AND VISUAL AIDS 
Major functions, including combined out­
put power, VSWR and reject load power 
are displayed on easy-to-read 4-lnch me­
ters In the center cabinet. Complete moni­
toring of operating functions of the Individ­
ual 25-kllowatt amplifiers are also dis­
played. Low-level parameters of each am­
plifer are displayed on a multimeter, and 
IPA RF output and reflected power are Indi­
cated on another meter. Filament voltage 
Is measured by a true RMS circuit. 

The FMD-S0K provides a variety of Indi­
cators as troubleshooting aids and quick 
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references. These Include Illuminated On/ 
Off pushbuttons and numerous LED status 
Indicators. 

HV POWER SUPPLIES 
The two high voltage power supplies are 
housed In separate cabinets, and provide 
the plate and screen voltage. The conserv­
atively-rated three-phase plate supplies use 
slllcon rectifiers with AC line transient pro­
tection. 

COMPACT SIZE 
The trim FMD-S0K cabinet configuration 
measures only 90.2" wide, 7211 high and 

FMD-S0K BLOCK DIAGRAM-

30.5" deep. Addltlonally, the HV power sup­
plies may be located In any convenient 
spots remote from the PA cabinets. 

GENERAL 
There are many other operational and con­
venience features Incorporated Into the 
FMD-S0K. These Include: 

Line Loss Protection-Built-In protection 
against total AC failure and loss of phase 
Is provided. The FMD-S0K will restart auto­
matically following a total power failure, 
while loss of a single phase will shut down 
the transmitter. 

WITH FULL COMPLEMENT OF OPTIONS 

,-
.-------7 
I ____ _J 

High Altitude Rating-High capacity, di­
rect-drive blowers deliver sufficient air to 
cool the transmitter at altitudes up to 
10,000 feet (3048 meters). 

Additional Protection - Magnetic circuit 
breakers are utillzed to protect the blower 
motors, the filament supplies, the IPA sup­
plies and the bias supplies. A safety Inter­
lock system and a drop solenoid system 
discharge power supplies to safe levels. 

Automatic Transmitter System Compatibili­
ty-The simple control logic Interface and 
full metering In the FMD-S0K permit ATS 
operation. 

&0 kW 
TO ANTENNA 

REJECT 
LOAD 

1 
I 
I 
I 

EXCITER 
SWITCHER 

-~-------__, ...... _........ I 
..., ___________ _;i----.....:..1~ TRANSMITTER II 

L.:~ __________ J 

____ _,.. I SWITCHER 

L _______ _J 
EXCITER SWITCHING OPTION RF SWITCHING OPTION 

HARRIS' FMD-50K DUAL FM TRANSMITTER CONFIGURATIONS 

BASIC FMD-S0K DUAL SYSTEM 
• Two FM-25K transmitters, less exciters. 
• One MS-15 exciter. 
• One dual RF bOoster amplifier wltfi low 

power hybrid coupler and reject load. 
• One 19-lnch center cabinet with control 

and metering circuitry. 
• One high power hybrid coupler with 

Interconnecting transmission line 
components. 

• One 12.5-kllowatt reject load. 

FMD-S0K WITH AUTOMATIC RF OUTPUT 
SWITCHING 
• Two FM-25K transmitters, less exciters. 

• One MS-15 exciter. 
• One dual RF booster amplifier with low 

power hybrid coupler and reject load. 
• One 19-lnch center cabinet with control 

metering and RF control logic assembly. 
• One floor-mounted frame assembly with 

three high power coaxial switches, one 
high power hybrid combiner, and one 
12.5-kilowatt reject load. 

• All necessary Interconnecting 
transmission line components. 

OPTIONAL AUTOMATIC EXCITER 
SWITCHING 
• One automatic RF control !ogle 

assembly. 

• One coaxial transfer switch. 
• One test load for exciter. 
• All necessary cabling for system 

Interconnect. 
• (Requires second exciter, which Is not 

Included In this option package). 

ADDITIONAL OPTIONS FOR FMD-S0K 
• Mono generator(s). 
• Stereo generator(s). 
• SCA generator(s). 
• RF Input manual patch panel for use 

with exciter switching option. 
• SO-kilowatt water-cooled test load. 
• Heat exchanger for test load. 
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FMD-S0K SPECIFICATIONS 

GENERAL 
POWER ou·rPUT: 20 kW to 50 kW. 
FREQUENC'W' RANGE: 87.5 to 108 MHz, tuned to specified operat• 

Ing freque,ncy. 
Rf OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION: 6¼" EIA flange. 
FREQUENC'W' STABILITY: :t.300 Hz o· to 45°C TCXO. 
TYPE OF Mt:>DULATION: Direct Carrier Frequency Modulation. 
MODULATIC>N CAPABILITY: :t.100 kHz. 
AC INPUT I>OWER: 208/240 V, 3-phase, 50/60 Hz. 360/415 V. 3-

phase, 5Cl/60 Hz. Power consumption: 80,000 watts (approx.). 
115 V as 13vailable. 

RF HARMOHICS: Suppression meets all FCC requirements. 
ALTITUDE: ·10,000 feet (3048 meters). 
AMBIENT TIEMPERATURE RANGE: -2o•c to +45°C 

(-4° to +113°F). 
MAXIMUM "SWR: 1.7 to 1. 
SIZE: Trannmltter: 90.211W (229 cm) x 72"H (183 cm) x 30.5"0 

(77.5 cm). HV power supply cabinets: (each) 48"W (122 cm) x 
60.2"H (1.53 cm) x 24.2"0 (61.5 cm). 

FINISH: White, blue and black. 
WEIGHT ANID CUBAGE (Approximate): Export: 7000 lbs. (3178 kg). 

Domestic:: 6800 lbs. (3087 kg). Cubage: 400 cubic feet 
(11.3 cubic meters). 

MONAURA1L MODE 
AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistive, adapta• 

ble to other Impedances. 
INPUT FIL TIER: Controlled response LPF, defeatable. 
AUDIO INPIUT LEVEL: +10 dBm ±1 dB for 100% modulation at 

400 Hz. 
AUDIO FRE:QUENCY RESPONSE: Standard 75 microsecond FCC 

pre-emphasis curve ±0.5 dB, 30-15,000 Hz. Selectable: flat, 25 
or 50 mlc rocesond pre-emphasis. 

HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. 
IMD: 0.2%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz @ :!::75 

kHz deviation). 
AM NOISE: 50 dB below reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced, 

resistive. Adaptable to other Impedances. 
AUDIO INPUT LEVEL:(left(andlrlght)j+10 dBm ±1 dB for 100% 

modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right) standard 75 ml• 

crosecond, FCC pre-emphasis curve ±0.5 dB 30-15,000 Hz. se­
lectable: flat, 25 or 50 microsecond pre-emphasis. 

INPUT FILTERING: 15 kHz LPF, 45 dB rejection at 19 kHz. 
OVERSHOOT PROTECTION: Dynamic transient response (OTR) 

filter. 
AUDIO TRANSIENT RESPONSE: 2% maximum overshoot beyond 

steady state. Oefeatable for test purposes. 
HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 

Hz. 
IMO: 0.4%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modulation. 

Reference: 400 Hz, 75 microsecond de-emphasis, ±75 kHz 
deviation. 

PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz :t.1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz • 
CROSSTALK: (main to stereo sub-channel or stereo sub-to main 

channel) 45 dB below 90% modulation. 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 
76 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + R), mono (L), mono (R). Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programable, any frequency between 

25 and 75 kHz on special order. 
FREQUENCY STABILITY: :t.500 Hz. 
MODULATION CAPABILITY: :!::7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 

2000 ohms unbalanced (DC coupled). 
AUDIO INPUT LEVEL: +10 dBm, :t.1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 micro­

second pre-emphasis ± 1 dB, standard. Selectable: flat, 50 or 
75 microsecond pre-emphasis. 

INPUT FILTERING: Programable LPF, 4.5 kHz standard. 
DISTORTION: Less than 1%, 30-5000 Hz. :t.5 kHz deviation. 
FM NOISE: (main channel not modulated) 55 dB minimum (ref: 

100% = ±5 kHz deviation at 400 Hz). 
CROSSTALK: (SCA to main or stereo sub-channel): -60 dB or 

better. 
CROSSTALK: (main or stereo sub-channel to SCA): 50 dB below 

:t. 5 kHz deviation of SCA, with mono or stereo channels modu­
lated by frequencies 30-15,000 Hz, SCA demodulated with 150 
microsecond de-emphasis. 

CROSSTALK: SCA to SCA (41 kHz/67 kHz) 50 dB demodulated 
with 150 microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from Oto -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1% to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, unbal• 

anced. 
INPUT LEVEL: 1.0 VRMS nominal for ±75 kHz deviation . 
.AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY: ±2", 30 Hz to 75 kHz. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

ORDERING INFORMATION 

FMl>-S0K, dual 50-kllowatt FM tran1mltter, with automatic RF output 1wllchlng, for wideband 
01perallon . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . • . • • • • . • . . . 994-845~1 

FMl>-SOK, dual 50-kHowatt FM transmitter, ba1lc 1y1tem; for wideband operation . . . . . . . . . . . . . . . . . . . . • . . . . 994-845~2 
Aut,~matlc exciter 1wltchlng option (doe• not Include HCOnd exciter) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 994-8456-001 
MS-,15 exciter (don not Include generator modulH) . . . . . . . . . . . . . . • • . . . . . . . . . . . . . • . • • . . . . . . • . . . . . . . . 994-7950-002 
Monaural generator (add for mono operation) • • • • • . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . • . . • . . . 994-8019-001 
DSIII 1tereo generator with DTR (add for 1tereo operation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • • • . . . . 994-8020-001 
SC" generator (add for SCA operation, specify 41 or 67 kHz) . . . . . . . . . . . • . . . . . . . • . • . • • . • . • . . • • . • • . . . . . 994-7992-001 
RF Input patch panel ..................••.••. . .......... . ... .. ..........•. • •.. . .... .. .•.•. , • • • . . 994-8473-001 
80-ltllowatt waler-cooled IHI load ....... ... .•.. .. ••.••• , ........... • ...•......... , .••••.. , •••. , · . 700-0121-000 
Hea11 exchanger for teat load . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . • . . . . . . • • . . . . . . • . . 432-0257-000 

RP-2.SM-180 © 1979 H1mls Corporation ADV. 553 PTO. IN U.S.A. 
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FM-40K 
40-Kilowatt 

FM 
Broadcast 

Transmitter 

• Combines two 20-kilowatt amplifiers for highest reilability 

• Solid-state Maximum Signal Exciter-MS-15 

• Patented DSM (Digitally Synthesized Modulatlon) stereo 
generator provides separation exceeding accurate 
measurement capability of most monitors 

• DTR (Dynamic Transient Response) filter technique limits 
overshoot to 2% or less, permitting a 2 to 6 dB increase in 
loudness with no audio quality degradation 

• Lowest operating cost 

• Stable, easy output tuning 

• Built-in connections for remote control 

• Automatic recycling 

• Full metering 

• Plug-in mono, stereo and SCA generators 
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Reliability thlrough redundancy-that's the 
story on Har1rls' FM-40K, 40-kllowatt trans­
mitter. 

The basic FM-40K transmitter system con­
sists of two 20-kllowatt amplifiers, and a 
center contr,ol cabinet containing the MS-
15 exciter-and provides redundancy In all 
areas except the exciter and isolation 
amplifier. In case emergency operation Is 
required, you stay on the air at one-quarter 
normal pow13r output. 

The complete 40-kilowatt FM transmitter 
system includes an optional Automatic Ex­
citer Switc:hing Kit and RF Output 
Switching Kit-and provides total redun­
dancy! Should a malfunction occur any­
where in the system, you are still on the air 
at one-half normal power! 

In the basic system, outputs of each 
amplifier an3 coupled through harmonic 
filters to tho output combining network. 
This hybrid network sums the two 20-
kilowatt signals to produce a 40-kilowatt 
output to th13 transmission line. However, 
the two am[Plifiers remain isolated from 
each other. 

With the addition of the Automatic Exciter 
Switching Kit, automatic backup exciter 
protection is provided. And with the further 
addition of the RF Output Switching 
System, power output becomes one-half 
the normal output during emergency 
operation. Either or both of these options 
may be inclu1ded in the FM-40K at the time 
you order-,Jr added later In the field. 

FINEST 
STEREO 
PERFORMANCE 

Featuring the advanced-design MS-15 ex­
citer, Harris' FM-40K provides the cleanest 
and the loudest stereo signal of any 40-
kllowatt FM transmitter available today. 
The DSM (Digitally Synthesized Modula­
tion) stereo generator allows the transmit­
ter to provide stereo separation of 40 dB 
minimum (50 d B typical), 30-15,000 Hz­
while the DTR (Dynamic Transient 
Response) filter permits a 2 to 6 dB in­
crease in loudness, with no degradation of 
audio quality, by limiting overshoot to 2% 
or less. 

The FM-40K may be equipped for mono or 
stereo operation, with or without SCA. The 
design versatility of the MS-15 exciter al­
lows you to order for mono operation 
originally, then add stereo and/or SCA at a 
later date by plugging the appropriate 
module(s) into the exciter. 

LOWEST 
OPERATING 
COST 

In the FM-40K, each of the 20-kilowatt 
amplifiers operates at 80% efficiency or 
better. Add to this conservatively rated 
components and you have the lowest 
operating cost of any FM transmitter in the 
40-kilowatt power range. The 4CX15,000A 
output tube in each 20-kllowatt amplifier 
assures excellent performance- and runs 

at only one-third its dissipation rating for 
maximum service life. 

VARI-LINE 
SILVER-PLATED 
TANK 

Vari-Line is an advanced, Harris-devel­
oped method of tuning a single-ended FM 
amplifier for optimum output efficiency. A 
portion of a parallel tubular 2-"la-inch cop­
per transmission line (silver plated for ef­
ficient RF service) is made variable in 
order to inductively tune the line to 
operating frequency. This reduces the 
complexity of sliding contacts and conse­
quent maintenance problems. 

With Vari-Line tuning, greater reliability Is 
possible. Mica capacitors are not used in 
the tank circuit. 

DUAL 
HV SILICON 
POWER SUPPLIES 

Two separate three-phase HV power sup­
p I ies are used for each 20-kllowatt 
amplifier. With each amplifier one HV 
supply-for PA plate voltage- is housed in 
a separate enclosure; the other supply, 
which powers the IPA plate and screen cir­
cuit, and the PA screen, Is housed In the 
amplifier cabinet. 

The FM-40K employs a special power sup­
ply protective circuit to assure that tran­
sient voltages or on-off power surges will 
not damage the power transformer and 
related components. 

AUTOMATIC 
RECYCLING 

In case of momentary overload, the trans­
mitter recycles automatically. Should the 
overload reoccur in excess of the number 
of times preset in the transmitter, the FM-
40K will then remain off the air until reset, 
either locally or by remote control. 

TESTING 

Environmental tests, in conditions surpas­
sing those of any location a transmitter is 
likely to encounter, have been imposed on 
the FM-40K. The transmitter Is capable of 
operating at altitudes up to 7500 feet (2286 
meters), in an ambient temperature range 
of - 20° to + 45° C (- 4° to + 113° F). 

In addition, your FM-40K is fully tuned and 
operationally tested on your frequency 
before shipment. 

REMOTE 
CONTROL 

All connections for remote control are built 
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in-just connect the FM-40K to a transmit­
ter control unit, and you are ready for 
remote operation. No additional equip­
ment is required. 

GENERAL 

There are many other operational and 
convenience features Incorporated into 
the FM-40K. These Include: 

PUSHBUTTON OPERATION. Daily opera­
tion of the FM-40K Is simple, with on-off 

r--------------, I 

67 kHz SCA 
LNPUT 

LEFT AUDIO 
INPUT 

I 

functions controlled by lighted pushbut­
tons, which are clearly marked "Filament 
On-Off" and "Plate On-Off". 

HIGH CAPACITY BLOWERS. (one In each 
20-kilowatt amplifier). Backed up by preci­
sion air-pressure switches, these blowers 
provide complete protection to the IPA 
and PA tubes. 

EASE OF MAINTENANCE. The FM-40K Is 
designed to allow quick accessibility to all 

FM-40K 
BLOCK DIAGRAM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I I A~HTAU~,ao-+-, 

INPUT L------------- I 

L--------------------------------------------

components for easier maintenance and 
troubleshooting. 

HANDSOME STYLING. Transmitter 
cabinets are attractively yet functionally 
styled, with double front doors on each 20-
kllowatt amplifier. The finish is white, blue 
and black. 

TYPE ACCEPTANCE. Harris' FM-40K is 
FCC type accepted for mono, stereo and 
SCA broadcasting in the 87.5 to 108 MHz 
band. 

ANTENNA 

r-------- ---, 

-IWll'CH 
~ -

I ------------J 

DUMMY 
LOAD , .......... 
,n K>O 

11'/2 HYBRID 
COUPLER 

HARRIS' FM-40K FM TRANSMITTER CONFIGURATIONS 

lalc Dual System 
• Two FM-20K transmitters, less exciters 
• One MS-1S exciter 
• One Isolation amplifier with power sup­

ply 
• One center cabinet 
• One high-power hybrid coupler (com­

biner) with plumbing to interconnect 
two transmitters 

• One low-power hybrid coupler 
• One 10-kilowatt reject load 
• One SO-watt reject load 

matlc Exciter/Isolation Amplifier 
hlng Kit (Optional) 

for exciter redundancy, the following ad-

ditional equipment (included In this kit) 
should be added to the basic system: 
• One MS-1S exciter 
• One Isolation amplifier with power sup­

ply 
• One test load for exciter 
• One automatic changeover contact 

panel (mounts In center cabinet) 

RF Output Switching (Optional) 

For RF switching of the high-power output 
amplifiers, the following equipment 
(included in this kit) should be added to 
the basic system: 
• One control panel (mounts In center 

cabinet) 

• Three coaxial transfer switches 
• One kit consisting of rigid coaxial line, 

elbows and flanges 
• One SO-kilowatt test load required (not 

included In kit) 

Optional Equipment For FM-40K 

• Mono generator module 
• Stereo generator module 
• SCA generator module(s) 
• VSWR overload protection for each 20-

kilowatt amplifier 
• Status light system for each 20-kilowatt 

amplifier 
• SO-kilowatt air-cooled load 
• SO-kilowatt water-cooled load 
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BASIC FM-40K BLOCK DIAGRAM 
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FM-40K SPECIFICATIONS 
GENERAL 
POWER OUTPUT: 20 kW to 40 kW. 
FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-

quency. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION: 3¼" EIA flange. 
FREQUENCY STABILITY: ± 300 Hz 0° to 45°C TCXO. 
TYPE OF MODULATION: Direct Carrier Frequency Modulation. 
MODULATION CAPABILITY: ± 100 kHz. 
AC INPUT POWER: 208/ 240 V, 3-phase, 60 Hz. (50 Hz available on special 

order.) Power consumption: 60,000 watts (approx.). 115/230 V, 60 or 50 Hz, 
150 watts for MS-15. 

RF HARMONICS: Suppression meets all FCC requirements. 
ALTITUDE: 7500 feet (2286 meters). 
AMBIENT TEMPERATURE RANGE: -20°C to + 45°C (-4 ° to + 113°F). 
MAXIMUM VSWR: 1.7 to 1. 
SIZE: Transmitter: 113"W (287cm) x 78"H (198cm) x 33"0• (84cm). HV power 

supply cabinets (2): each 30"W (76cm) x 49"H (125cm) x 30''0 (76cm). 
FRONT DOOR SWING: 21" (53cm). 
FINISH: White, blue and black. 
WEIGHT AND CUBAGE: Export: 6800 lbs. (3087 kg). Domestic: 6000 tbs. (2724 

kg). 270 cubic feet (7 .5 cubic meters). 

MONAURAL MODE 
AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistive, adaptable to other 

Impedances. 
INPUT FILTER: Controlled response LPF, defeatable. 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 mlcro:second FCC pre-

emphasis curve ± 0.5 dB, 30-15,000 Hz. Selectable: flat. 25 or 50 microsec­
ond pre-emphasis. 

HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. 
IMO: 0.2%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz@ ± 75 kHz deviation). 
AM NOISE: 50 dB below reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced, resistive. 

Adaptable to other Impedances. 
AUDIO INPUT LEVEL: (left and right) +10 dBm ± 1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 microsecond, 

FCC pre-emphasis curve ±0.5 dB 30-15,000 Hz. Selectable: flat, 25 or 50 
microsecond pre-emphasis. 

INPUT FILTERING: 15 kHz LPF, 45 dB rejection at 19 kHz. 

OVERSHOOT PROTECTION: Dynamic transient response (DTR) filter. 
AUDIO TRANSIENT RESPONSE: 2% maximum overshoot beyond steady 

state. Oefeatable for test purposes. 
HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 Hz. 
IMO: 0.4%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modulation. Reference: 

400 Hz, 75 microsecond de-emphasis, ±75 kHz deviation. 
PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (main to stereo sub-channel or stereo sub-to main channel) 45 

dB below 90% modulation. ' 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 
78 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + R). mono (L). mono (R). Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programable, any frequency between 25 and 75 

kHz on special order. 
FREQUENCY STABILITY: ± 500 Hz. 
MODULATION CAPABILITY: ± 7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 ohms 

unbalanced (DC coupled). 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 microsecond pre­

emphasis ± 1 dB, standacd. Selectable: flat, 50 or 75 microsecond pre­
emphasis. 

INPUT FILTERING: Programable LPF, 4.5 kHz standard. 
DISTORTION: Less than 1%, 30-5000 Hz. ±5 kHz deviation. 
FM NOISE: (main channel not modulated) 55 dB minimum (ref: 100% = ± 5 kHz 

deviation at 400 Hz). · 
CROSSTALK: (SCA to main or stereo sub-channel): - 60 dB or better. 
CROSSTALK: (main or stereo sub-channel to SCA): 50 dB below ±5 kHz devia­

tion of SCA, with mono or stereo channels modulated by frequencies 30-
15,000 Hz, SCA demodulated with 150 microsecond de-emphasis. 

CROSSTALK: SCA to SCA (41 kHz/67 kHz) 50 dB demodulated with 150 
microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from Oto - 30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1% to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, unbalanced. 
INPUT LEVEL: 1.0 VRMS nominal for ± 75 kHz deviation. 
AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY: ± 2°, 30 Hz to 75 kHz. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

JK-2M,979 
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ORDERING INFORMATION 
FM-40K, 40-kllowatt FM transmitter, basic 1y1tem, for wideband operation, 80 Hz ... : . . . • ........•..••.•... . .. 994-8053-001 
Automatic exciter/Isolation amplifier switching kit ........................................................... 994-6878-001 
RF output switching package .. . ....... ... ... .. ... ..... . ... ..................... .. .... . .. ... ... ... ......... . 994-8877-001 
Monaural generator (add for mono operation) ....... . .. . ................... . ................................ 994-8019-001 
DSM stereo generator with DTR (add for stereo operation) ... ... .... ....... .. .... . .................... ... .... 994-8020-001 
SCA penerator (add for SCA operation, specify 41 or 87 kHz) ..... ........ . .. .. . ..... . ..................... . . 994-7992-001 
VSWR Interlock unit (two required for FM-40K) . ................ . ... .. . .... .................................. 994-7004-001 
Status light system (two required for FM-40K) .... ..... ....... ..... ... .. . .. ........ . ...... ................... 994-7108-001 
50-kllowatt air-cooled test load ....... . ..... .....•........... . . ..... ............ . ................•..••...... 700-0317-000 
50-kllowatt water-cooled test load ....................... . ............................ ..... . .... .. .......... 700-0239-000 

ADV. 510A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATtON AND 
INFONJIATION PAOCIESSING 

FM-25K 
25-Kilowatt 

FM Broadcast 
Transmitter 

• First one-tube high-power FM transmitter 

• High efficiency, low operating cost 

• Solid-state, redundant IPA 

• Wide RF bandwidth, minimum tunable 
components 

• Driven by the most advanced FM exciter 
in the world-MS-15 

• Patented DSM stereo generator ... stereo 
separation 40 dB minimum, 50 dB 
typical 

• DTR filter technique limits overshoot 
to 2% or le11 

• Solid-state control logic 

• Automatic power control standard 

Harris' technology has combined advances in 
both tube and transistor designs, to bring you a 
major step forward In high-power FM transmitters. 
Transistors are now available which provide 50 
watts of RF power at reasonable gain and low 
junction temperatures. By combining several of 
these transistors In wideband RF circuits, enough 
power can be generated to drive an advanced 
high-gain Elmac tetrode tube, the 8990. This tube, 
when grid driven in a grounded cathode, 
quarter-wave cavity, can produce 25 kilowatts 
with 350 watts of drive at nearly 80% 
plate efficiency! 

The FM-25K, twenty-five kilowatt FM transmitter 
reflects Harris' design philosophy that FM 
transmitters should deliver RF power efflclently, 
should not limit exciter performance, and should 
Integrate dependable solid-state control logic. 
In the FM-25K, these features are teamed with 
efficient, single-tube design, and with the world's 
most advanced exciter-the MS-15. 

The FM-25K was designed for applications 
with tower limitations or specific coverage 
requirements. The higher RF power output reduces 
the number of antenna bays required for a given 
ERP; and fewer bays mean a reduction In 
wlndloadlng and mounting area, so that tower 
size and/or height may be reduced. Also, fewer 
antenna bays, with less gain, can mean Improved 
close-in coverage and the elimination of null fills. 

SINGLE TUBE DESIGN. The FM-25K is the first 
high-power FM transmitter to utlll.::e a single-tube 
design. A high-gain, highly efficient 8990 tetrode 
Is the only tube in the entire transmitter, and Is 
used' as the final power amplifier. The tube uses a 
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Harris'. FM-25K 
wavy fin radiator whleh provides exceptional cooling at 
reduced air requirements, for quiet operation. The quarter­
wave PA cE1vity design eliminates troublesome sliding 
contacts for tuning, and assures wide RF bandwidth. This 
results in a signal path that is transparent to 
the MS-15 1axclter. 

SOLID-STATE IPA. Five solid-state power amplifier 
modules (2 amplifiers per module) are combined to produce 
350 watts cit drive power, with plenty of reserve. One 
module tunc:tions as the IPA driver, and the other tour as 
driver powe,r amplifiers. All of these modules are identical, 
so that In case the IPA driver should fall, one of the power 
amplifier m,odules may be Inserted in its place. Loss of one 
of the four driver amplifier modules will not result in an 
off-air condition, as these solid-state amplifiers are Isolated 
from each other. All five solid-state amplifier modules are 
broadbanded, and require no individual tuning over the entire 
88-108 MHz: FM band. The solid-state, modular concept 
affords back-up capability for greatly improved reliability, 
and reduce:s overall transmitter tuning requirements. 

LOW OPEAIATING COST. With today's mounting energy 
costs, transmitter efficiency must be a major consideration 
in any purc'hase. 77% efficiency 
in the final power amplifier, 
high efflcieI1cy in all amplifier 
circuits, and conservatively 
rated comp,onents result In 
comparativE1ly low power 
consumptlo111 and low operating 
stress on heat generating 
components in the FM-25K. 
This adds up to very impressive 
savings in 1,peratlng and 
maintenanc,e costs. 

AUTOMATl,C POWER 
CONTROL The FM-25K 
automatically monitors power 
output, and maintains the 
output at the desired level. 
This stande1rd feature insures 
against out-of-tolerance power 
conditions. Furthermore, the 
power set point can be remotely 
adjusted independently of the 
limlt points to allow operator 
control of power output. During 
maintenance periods, the 
automatic p,ower control may 
be switched off. 

VSWR PRCIT£CTION. VSWR 
protection is mandatory in any 
high-power transmitter­
therefore, Harris has 
incorporated this as a standard 
feature In the FM-25K. A high 
VSWR condition will cause the 
transmitter to recycle . . . if 
three overloads occur within 
a given time period, the 

transmitter will shut down until manually restarted. The 
transmitter may also be programmed for single 
VSWR overload shutdown. 

CONTROL CIRCUITRY. The FM-25K is controlled by 
solid-state logic circuitry. The logic circuitry not only controls 
basic On/Off functions, but also monitors critical stages 
for overload conditions. Should an overload occur, the 
transmitter will recycle automatically, according to 
the number of times pre-set (one or three). 

The control loglc used In the FM-25K interfaces directly 
with most remote control systems, eliminating the need for 
an additional remote control interface. The control signals 
are momentary low current contacts to ground. The 
transmitter output parameters are buffered, and 
all status indicators are remoted. 

METERING AND VISUAL AIDS. Major functions, including 
RF output, VSWR and PA parameters are displayed on 
easy-to-read four-inch meters. Low-level parameters are 
displayed on a multimeter, and IPA RF output and 
reflected power are indicated on another meter. Filament 
voltage Is measured by a true RMS circuit. 

The FM-25K provides a variety 
of Indicators as trouble 
shooting aids and quick 

references. These Include tour 
illuminated On/Off pushbuttons 

and 26 LED's not including 
those on the MS-15 exciter. 

HV POWER SUPPLY. The 
high voltage power supply is 

housed In a separate cabinet, 
and provides the plate and 

screen supplies. The 
conservatively-rated 

three-phase plate supply uses 
sillcon rectifiers with AC line 

transient protection. 

COMPACT SIZE. The trim 
PA cabinet can fit as a 

replacement for all older 20-
to 25-kilowatt FM transmitters. 

The cabinet Is only 35 Inches 
wide, 72 Inches high and 31 

Inches deep. Additionally, the 
HV power supply may be 

located In any convenient 
spot remote from the 

PA cabinet. 

GENERAL. There are many 
other operational and 
convenience features 

Incorporated Into the FM-25K. 
These Include: 

Line Loss Protection­
Built-In protection against 

total AC failure and loss of 
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high efficiency ... only one tube ... wide RF bandwidth 

phase Is provided. The FM-25K will restart automatically 
following a total power failure, while loss of a single 
phase will shut down the transmitter. 

High Altitude Rating-A high-capacity, direct-drive 
blower delivers sufficient air to cool the transmitter at 
altitudes up to 10,000 feet (3048 meters). 

Additional Protection-Four magnetic circuit breakers are 
utilized to protect the blower motor, the filament supply, the 
IPA supply and the bias supply. A wide-ranging interlock 
system and a drop solenoid system quickly discharge 
power supplies to safe levels. 

ATS Compatibility-The simple control logic 
interface and full metering in the FM-25K 
permit ATS operation. 

MS-1 5 EXCITER. The solid-state MS-15 exciter employs 
Digitally Synthesized Modulation (DSM), overshoot 
compensation, and other Harris exclusive design techniques, 
to give you an FM sound that Is noticeably cleaner, 
noticeably louder than any competitive signal .. 

The DSM stereo generator is a Harris development which 
eliminates the tradeoff that exists between switching type 
stereo generators (poor separation at high frequencies) 
and balanced modulator types of stereo generators 
(poor harmonic rejection and SCA crosstalk). The DSM 
stereo generator Is capable o, both 50 dB separation 
(typical) through 15 kHz and an exceptionally clean baseband, 
promoting minimal interaction between stereo and SCA 
service. Also, pllot phase Is automatlcally controlled so 
that high separation can be maintained under 
varying operating conditions. 

A Dynamic Transient Response (DTR) filter has been 
developed by Harris for FM stereo, which holds overshoot 
to 2% or less on any program material processed by any 
limiter. As a result, a 2 to 6 dB Increase In loudness can be 
achieved without degradation of audio quality. Controlled transient response, high stereo separation, low crosstalk 

and low Intermodulation distortion are all maintained with 
Increased loudness. For monaural stations wishing to 
protect 41 and/or 67 kHz SCA channels, a defeatable 
linear phase lowpass filter Is provided for 
optimal linear control of overshoot. · 

The MS-15 Is available for wideband, mono or 
stereo operation, with or without SCA. The modular 
construction of the MS-15 allows you to change 
the mode of operation or to add SCA at any time, 
by simply plugging In the appropriate module(s). 

m 
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FM-25K SPECIFICATIONS 
GENERAL 
POWER OUTPUT: 10 kW to 25 kW. 
FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified oper-

ating frequency. Exciter programmable In 50 kHz Increments. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION: 3¼" EIA flange. 
FREQUENCY STABILITY: ±300 Hz o· to 45°C TCXO. 
TYPE OF MODULATION: Direct Carrier Frequency Modulation. 
MODULATION CAPABILITY: ± 100 kHz. 
AC INPUT POWER: 208/240 V, 3-phase, 50/ 60 Hz and 360/415 V, 

3 phase, 50/60 Hz, 4-wire. Power consumption: 40kW typical. 
RF HARMONICS: Suppression meets all FCC requirements. 
ALTITUDE: 10,000 feet (3048 meters). 
AMBIENT TEMPERATURE RANGE: -20'C to +50'C. Maximum 

temperature 50' C @ sea level, decreasing 2•c per 1000 feet 
(305 meters) to 30°C maximum at 10,000 feet (3048 meters). 

MAXIMUM VSWR: 1.7 to 1. 
SIZE: Transmitter cabinet, 34.6" W (87.8 cm) x 71.7" H (182.1 

cm) x 31.0" D (78.7 cm). HV power supply cabinet: 48.0" W 
(121.9 cm) x 60.2" H (152.9 cm) x 24.2" D (61.5 cm). 

FINISH: White, blue and black. 
WEIGHT AND CUBAGE: (Estimated) Export: 3000 lbs. (1361 kg). 

Domestic: 2700 lbs. (1225 kg). Cubage: 150 cubic feet. 

MONAURAL MODE 
AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistive, 

adaptable to other Impedances. 
INPUT FILTER: Controlled response LPF, defeatable. 
AUDIO INPUT LEVEL: +10 dBm ±1 dB for 100% modulation 

at 400 Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC 

pre-emphasis curve ±0.5 dB, 30-15,000 Hz. Selectable: flat, 
25 or 50 microsecond pre-emphasis. 

HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. 
IMD: 0.2%, 60/ 7000 Hz, 4:1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz @ ±75 

kHz deviation). 
AM NOISE: 55 dB below reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced, 

resistive. Adaptable to other Impedances. 
AUDIO INPUT LEVEL: (left and right) +10 dBm ±1 dB for 100% 

modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 

microsecond, FCC pre-emphasis curve ±0.5 dB 30-15,000 Hz. 
Selectable: flat, 25 or 50 microsecond pre-emphasis. 

INPUT FILTERING: 15 kHz LPF, 45 dB rejection at 19 kHz. 
OVERSHOOT PROTECTION: Dynamic transient response (DTR) 

filter. 
AUDIO TRANSIENT RESPONSE: 2% maximum overshoot beyond 

steady state. Defeatable for test purposes. 

HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 
Hz. 

IMD: 0.4% , 60/ 7000 Hz, 4:1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modula­

tion. Reference: 400 Hz, 75 microsecond de-emphasis, ±75 
kHz deviation. 

PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz, 50 dB 

typical. 
CROSSTALK: (main to stereo sub-channel or stereo sub-to main 

channel) 45 dB below 90% modulation. 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 
76 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + A), mono (L), mono (R). Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programable, any frequency between 

25 and 75 kHz on special order. 
FREQUENCY STABILITY: ±500 Hz. 
MODULATION CAPABILITY: ±7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) 

and 2000 ohms unbalanced (DC coupled). 
AUDIO INPUT LEVEL: +10 dBm ±1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 micro­

second pre-emphasis ± 1 dB, standard. Selectable: flat, 50 or 
75 microsecond pre-emphasis. 

INPUT FILTERING: Programable LPF, 4.5 kHz standard. 
DISTORTION: Less than 1%, 30-4500 Hz. ±5 kHz deviation. 
FM NOISE: (main channel not modulated) 55 dB minimum (ref: 

100% = ±5 kHz deviation at 400 Hz). 
CROSSTALK: (SCA to main or stereo sub-channel): -60 dB or 

better. 
CROSSTALK: (main or stereo sub-channel to SCA): 50 dB below 

±5 kHz deviation of SCA, with mono or stereo channels 
modulated by frequencies 30-15,000 Hz,SCA demodulated with 
150 microsecond de-emphasis. 

CROSSTALK: SCA to SCA (41 kHz/67 kHz) 50 dB demodulated 
with 150 microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from Oto - 30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, unbal-

anced. 
INPUT LEVEL: 1.0 VAMS nominal for ± 75 kHz deviation. 
AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY: ±2°, 30 Hz to 75 kHz. 

ORDERING INFORMATION 

RP-2.SM-279 

FM-25K, 25,000 watt FM broadcaat tranamltter with MS-15 exciter, for wideband 
operation, 50/ 60 Hz (specify 50 or 60 Hz) .. .. .... .. .................................... 994-8258-001 

Spare tube • • . . . • . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 374-0151-000 
Mono generator (add for mono operation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 994-8019-001 
DSM atereo generator with DTR (add for stereo operation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 994-8020-001 
SCA generator (add for SCA operation, specify 41 or 67 kHz) . .... ........ . ......... ....... 994-7992-001 

ADV. 5<40 PTO. IN U.S.A. 
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FM-20K 
20- Kilowatt 

FM 
Broadcast 

Transmitter 

• Solidi-state Maximum Signal Exciter-MS-15 

• Digit·ally Synthesized Modulation for high stereo 
separation 

• Over·shoot compensation 

• 80%, efficiency in the final amplifier 

• Depnndable " Vari-Line" tuning 

• All c:onnections for remote control built in 

• Autc,matic recycling 

• Full metering 

• Autc,matic output power control available 

• Plug-in mono, stereo and SCA generators 

59 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The FM-20K employs Harris' exclusive, 
advanced-design MS-15 solid-state ex­
citer, with Digitally· Synthesized Modula­
tion (DSM), to pr,ovide the very finest 
stereo signal availc1ble. Technical specifi­
cations a re exceptional compared to 
other 20 kilowatt FM transmitters on the 
market. And DSM with overshoot com­
pensation a llows a 2 to 6 dB increase in 
loud ness with no degradation of audio 
quality. With Harris' FM-20K you not 
only get the cleane·st sound in town- you 
get the loudest! 

LOW OPERATING; COST. 80% effi­
ciency in the fi nal amplifier, plus high 
efficiency in a ll amplifier circuits, plus 
conservatively rated components com­
bine to give the FM-20K the lowest oper­
ating cost of any tr,ansmitter in its power 
range. As amplifier tubes a re operated 
at only a fraction <>f their actual rating, 
ma ximum service lif•~ is assured. You save 
both on power bills and on tube costs. 

THREE TUBES. o,~ly three tubes (two 
tube types) a re used in the FM-20K. The 
MS-15 drives the intermedia te power 
amplifier, consistin1g of two parallel 
4CX250B's. The finul single-ended power 
amplifier is a 4CX1 5000A ceramic tet­
rode, which p rovides excellent perform-

60 

once, and runs at only one-third its dis­
sipation capability. 

" VARI-LINE" SILVER PLATED TANK. 
Vari-line is an advanced, Harris-devel­
oped method of tuning a sing le-ended 
FM amplifier for optimum output effi­
ciency. A portion of a parallel tubular 
2¾-inch copper transmission line (silver 
plated for efficient RF service) is ma de 
variable in order to inductively tune the 
line to operating frequency. 

With Vari-Line tuning, greater reliability 
is possible. Mica capacitors a re not used 
in the tank circuit. This reduces the com­
plexity of sliding contacts and consequent 
maintenance problems. 

PLUG-IN MONO, STEREO AND SCA 
GENERATORS. The FM-20K may be 
equipped for mono or stereo operation, 
with or without SCA. The desig n versa­
tility of the exciter a llows you to order 
for mono operation originally, then add 
stereo and/ or SCA a t a later date by 
plugging the appropriate module(s) into 
the exciter. Since the SCA generators 
have spectrally pure filtered outputs, 41 
and 67 kHz SCA channels may be oper­
ated simultaneously, while in the mono 
mode, without harmonic interference. 

DUAL HV SILICON POWER SUPPLY. 
Two separate three-phase power sup-

plies are used for the FM-20K-both fea­
turing "avalanche" silicon rectifiers for 
greatest reliability and protection against 
transient voltages or on-off power surges. 

One HY power supply- for PA plate volt­
age- is housed in a separate enclosure, 
while the supply powering the IPA plate 
and screen circuit, and the PA screen, is 
housed in the main transmitter cabinet. 

AUTOMATIC RECYCLING. In case of 
momentary overload, the transmitter re­
cycles automatically. Should the over­
load reoccur in excess of the desired num­
ber of times preset in the transmitter, the 
FM-20K will then remain off the air until 
it is reset, either locally or by remote 
control. 

TESTING. Environmental tests, in condi­
tions surpassing those of a ny location a 
transmitter is likely to encounter, have 
been imposed on the FM-20K. The trans­
mitter is capable of operating at altitudes 
to 7500 feet, in an ambient temperature 
range of - 20° to + 45°C. 

In addition, your FM-20K is fully tuned 
and operationally tested on your fre­
quency before shipment. 

REMOTE CONTROL. All connections for 
remote control are built in-just connect 
the FM-20K to a transmitter control unit, 
and you are ready for remote opera­
tion. No additional transmitter equip­
ment is required. 

FULL METERING. Eight easy-to-read 
meters, including a multimeter, provide 
full monitoring of the seventeen parame­
ters of the operating tubes and exciter. 
There is also c, directional coupler which 
mea sures forward power and VSWR, and 
an elapsed time meter. 

GENERAL. There are many other oper­
ational and convenience features incor­
porated into the FM-20K. These include: 

Pushbutton Operation - On-off functions 
are controlled by lighted pushbuttons at 
the top left of the transmitter. These a re 
clearly marked " Filament On-Off", "Plate 
On-Off". 

High-Capacity Blower - backed up by a 
precision air-pressure switch gives com­
plete protection to the IPA and PA tubes. 

Straightforward Design - allows easy ac­
cessibility to all components. 

Front Panel Test Points - permit fast 
checking of exciter circuit conditions. 

Handsome Styling - the transmitter cabi­
net is attractively yet functionally styled, 
with double front doors. The finish is 
white and blue, with black meter panel. 

FCC Type Acceptance - the FM-20K is 
FCC type accepted for mono or stereo 
broadcasting in the 87.5 to 108 MHz FM 
band. 
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HARRIS' MS-15 •.• THE MOST ADVANCED F,vt EXCITER IN THE INDUSTRY 

The solid-state MS-15 exciter employs 
Digitally Synthesized Modulation, over­
shoot compensation, and other exclusive 
design techniques, to give you an FM 
sound that is noticeably cleaner, notice­
ably louder than any competitive signal. 
The exciter is available for mono or stereo 
operation, with or without SCA. The mod­
ular construction of the MS-15 allows you 
to change the mode of operation, or to 
add SCA, at any time, by simply plugging 
in the approp riate module(s). 

FCC approval of a system for quadra­
phonic FM will not obsolete the MS-15. 
Module positions exist which are ready 
to accept a quad generator. 

DIGITALLY SYNTHESIZED MODULA­
TION. The DSM stereo generator is a 
new development which eliminates the 
tradeoff that exists between switching 
type and balanced modulator types of 
stereo generators- poor separation at 
high frequencies in the former or poor 
harmonic rejection and SCA crosstalk in 
the latter. The DSM stereo generator is 
capable of both 50 dB separation (typi­
cal) through 15 kHz and an exceptionally 
clean baseband, promoting minimal in­
teraction between stereo and SCA ser­
vice. Also, pilot phase is automatically 
controlled so that high separation can be 
maintained under varying operating con­
ditions. 

OVERSHOOT COMPENSATION. A Dy­
namic Transient Response (DTR) filter has 
been developed by Ha rris for FM stereo, 
with overshoot no greater than 2% on 
any program material processed by any 
limiter. As a result, from 2 to 6 dB in­
creased loudness can be achieved with­
out degradation of audio quality. Con­
trolled transient response, high stereo 
separation, low crosstalk, and low inter­
modulation distortion a re all maintained 
with increased loudness. For monaural 

stations wishing to protect 41 «Jnd/ or 67 
kHz SCA channels, a defeatable linear 
phase lowpass fi lter is provided for op­
timal linear control of overshcoot. 

COMP A Tl Bl LITY. The MS-15 exciter is 
mechanically and electrically compatible 
with the Harris TE-3 exciter. Mountings 
ore in the same location and us«~ the same 
hardware. 

RF output power is 15 watts into 50 ohms, 
continuously adjustable to 3 wo1tts by one 
control. A directional coupler samples 
and meters forward and reflected power, 
with remote metering capabililty. A har­
monic fi lter is placed at the nF module 
output, reducing harmonics to a low level. 
The balanced 600 ohm audit:> input is 
tronsformerless to give maxinnum com­
mon mode rejection and excellent re­
sponse. Inputs will withstand high transi­
ents or steady state voltages above or 
below ground reference. 

The basic exciter audio respon:;e is wide­
band and flat, and con be used directly 
with a studio-transmitter link. lhe exciter 
is self-contained, including tlhe power 
supply. 

OTHER FEATURES. The Harris MS-15 ex­
citer can be quickly and easilir program­
med to any carrier frequency 'in the 87.5 
to 108 MHz band in 50 kHz iincrements. 
The RF output network is broadband and 
requires no tuning. Carrier freque ncies 
are generated through a digi tal synthe­
sizer which is locked to a 10 MHz TCXO 
high stability frequency standard. The 
TCXO hos improved crystal aging char­
acteristics and does not requin? on oven. 
The synthesizer also provides outputs at 
2.5, 5, 10, 15, 20 and 25 MHz for easy 
frequency comparison to the Notional 
Bureau of Standards WWV transmissions. 

Pre-emphasis is selectable to 75, 50, 25 
or O microseconds in either monophonic 
or stereophonic operation. 

Remote control capability includes switch­
ing between stereo and mono, and selec­
tion of left, right, or left-plus-right inputs 
for monophonic operation. 

SCA OPERATION. SCA ope ration is 
added to the exciter through a plug-in 
module. It is available with either stereo 
or mono operation; up to two channels 
can be added to mono exciters, or a 
single SCA used with stereo. Any chan­
nel between 25 kHz and 75 kHz can be 
used, a lthough 41 kHz and 67 kHz are 
normally provided. Either frequency is 
selectable on the SCA cha nnel card. 

Pre-emphasis is selecta ble to 150, 75, 50 
or O microseconds. The input audio is 
applied to a progromable lowpass filter, 
and the output of the SCA generator 
filtered so that 150 microseconds pre­
emphasis can be used with no degrada­
tion of SCA to main cha nnel crosstalk. 

Each SCA module has a pa ir of a udio 
inputs, one AC coupled for audio, and 
the other DC coupled for data and video 
transmission. 

The subcarrier level is a d justable to pro­
vide from 1 % to 30% composite base­
band SCA injection. When on SCA sub­
carrier is turned on or off, a n automa tic 
composite level switcher noiselessly com­
pensates for the change in baseband in­
jection level. 100% pea k modulation is 
maintained independent of SCA status. 

EASE OF MAINTENANCE. The e ntire 
exciter is modular for ea se of trouble­
shooting and maintenance. An extende r 
card is -provided to allow ea sy servicing. 
Extensive mete ring is p rovided, a nd LED 
status lig hts on the mod ules indica te 
various performance features. 

61 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

MS--U 
fM IXCITH 

I MONA~IAL GINllATOI: 

I- _ _:°'210_!'A!!_ - .J 
ffttto GINIIATOI I 

I (O,TIONAlJ I 
t--------; 
IKA GINIU.TOt-41 IIH11 

t- - <!'~".!''- - 4 
,sc:• GIHllATOt-47 ·"'I 
L- _ ~~O~l!._ _ .J 

IPA 

(21 4CXH0I 

,A 
4CX1SOOOA 

.. 
OUTPUT 
2011W 

NIGH VOlTAGI 

P'OWH SI.WPLY 

FM-20K BLOCK DIAGRAM 

TO, VIIW ... 1--.. ,, -41, .. TIT 
Tr7,;7 ": _._~ .. 
- I ,.,, 

••MONITOO _.:) .. ... 1 l CAIU ACCISS ... ~ -

•.. 
T .---...... -□--□-□_.□.,_·....., MATCH 

71 ~11::Cl:::::Cl::Cl=::::::;;;::==::::j 
♦ 

FM-20K 
FLOOR PLAN 

FM-20K SPECIFICATIONS 

GENERAL 
POWER OUTPUT: 10 kW to 20 kW. 
FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-

quency. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION: 3¼" EIA flange. 
FREQUENCY STABILITY: ±300 Hz 0° to 45°C TCXO. 
TYPE OF MODULATION: Direct Carrier Frequency Modylation. 
MODULATION CAPABILITY: ±100 kHz. . 
AC INPUT POWER: 208/240 V, 3-phase, 60 Hz. (50 Hz available on spe• 

cial order.) Power consumption: 30,000 watts (approx.). 115/230 V, 60 
or 50 Hz, 150 watts for MS-15. 

RF HARMONICS: Suppression meets oil FCC requirements. 
POWER SUPPLY RECTIFIERS: Silicon. 
ALTITUDE: 7500 feet. 
AMBIENT TEMPERATURE RANGE: -20°C to + 45°C. 
MAXIMUM VSWR: 1.7 to 1. 
SIZE: Transmitter cabinet, 42"W (107cm) x 78"H (198cm) x 33"0 (84cm). 

HV •power supply cabinet, 30"W (76cm) x 49"H (125cm) x 30"0 (76cm). 
FRONT DOOR SWING: 21 " (53cm). 
FINISH: White, blue and black. 
WEIGHT AND CUBAGE: Export: 2800 lbs. (1270 kg). Domestic: 2300 lbs. 

(1043 kg). 141 cubic feet. 

MONAURAL MODE 
AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistive, adaptable to 

other impedances. 
INPUT FILTER: Controlled response LPF, de/eatable. 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC pre-

emphosis curve ±0.5 dB, 30-15,000 Hz. Selectable: flat, 25 or 50 micro• 
second pre-emphasis. 

HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. 
IMD: 0.2%, 60/7000 Hz, 4: 1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz @ ± 75 kHz 

deviation). 
AM NOISE: 50 dB below reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced, re­

sistive. Adaptable to other impedances. 
AUDIO INPUT LEVEL: (left and right) + 10 dBm ±1 dB for 100% modu­

lation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right) Stondard 75 microsecond, 

FCC pre-emphasis curve ± 0.5 dB 30-15,000 Hz. Selectable: Aat, 25 or 
50 microsecond pre-emphasis. 

INPUT FILTERING: 15 kHz LPF, 45 dB rejection at 19 kHz. 

OVERSHOOT PROTECTION: Dynamic transient response (DTR) filter. 
AUDIO TRANSIENT RESPONSE: 2% maximum overshoot beyond steady 

slate. De/eatable for lest purposes. 
HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 Hz. 
IMD: 0.4%, 6017000 Hz, 4:1 ratio. • 
FM NOISE: (left ar right) 65 dB minimum below 100% modulation. Refer-

ence: -400 Hz, 75 microsecond de-emphasis, ±75 kHz deviation. 
PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (main ta stereo sub-channel or stereo sub-to main channel) 

45 dB below 90% modulation. 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 
76 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + R), mono (L), mono (R). Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programable, any frequency between 25 and 

75 kHz on special order. 
FREQUENCY STABILITY: ± 500 Hz. 
MODULATION CAPABILITY: ± 7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 

ohms unbalanced (DC coupled). 
AUDIO INPUT LEVEL: + 10 dBm ±1 dB for 100% modulation al 400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 microsecond 

pre-emphasis ± 1 dB, standard. Selectable: flat, 50 or 75 microsecond 
pre-emphasis. 

INPUT FILTERING: Programable LPF, 4 .5 kHz standard. 
DISTORTION: Less than 1 %, 30-5000 Hz. ±5 kHz deviation. 
FM NOISE: (main channel not modulated) 55 dB minimum (ref: 100% = 

± 5 kHt deviation at -400 Hz). 
CROSSTALK: (SCA lo main or stereo sub-channel): -60 dB or better. 
CROSSTALK: (main or stereo sub-channel to SCA): 50 dB below ±5 kHz 

deviation of SCA, with mono or stereo channels modulated by fre­
quencies 30-15,000 Ht, SCA demodulated with 150 microsecond de­
emphasis. 

CROSSTALK: SCA to SCA (41 kHz/67 kHz) 50 dB demodulated with 150 
microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from O to -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEl : 1 o/o to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, unbalanced. 
INPUT LEVEl: 1.0 VRMS nominal for ± 75 kHz deviation. 
AMPLITUDE RESPONSE: ± 0.25 dB, 30 Ht to 75 kHz. 
PHASE LINEARITY: ±2°, 30 Hz to 75 kHz. 

ORDERING INFORMATION 

CP-2M-279 
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FM•20K 20,000 watt FM broadcast transmitter with MS-15 exciter, for wideband operation, BO Hz 994-8052•001 
100% spare tube kit ... ..... ............ . .... . .. . .. ... .. .... .. . .............• . ........ 990-0552-001 
Mono generator (add for mono operation) ........ . . .. ......... ... ..•..................•.. 994•8019-001 
DSM stereo generator with DTR (add for stereo operation) .•............. • ....... •• ......... 994-8020·001 
SCA generator (add for SCA operation, specify 41 or 87 kHz) .... •. ......... .. .. . . . .......... 994-7992-001 

ADV. 487A PTO. IN U.S.A. 
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HARRIS 
COMMUNeCATION AND 
~TION l"N>CallSINO 

FM- lOK 
10-Kilowatt 

1=M Broadcast 

Transmitter 

• Solid-state Maximum Signal Exciter-MS-15 

• Patented DSM Stereo Generator provides separation ex­
ceeding accurate measurement capability of most mon­
itors 

• DTR filter technique limits overshoot to 20/o or less, per­
mitting a 2 to 6 dB increase in loudness with no audio 
quality degradation 

• Low operating cost 

• Stable, easy output tuning 

• Built-in connections for remote control 

• Automatic recycling 

• Full metering 

• Plug-in mono, stereo and SCA generators 
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Featuring the advanced-design MS-15 ex­
citer, Harris' FM-l0K provides the cleanest 
and loudest stereo signal of any 10 
kilowatt FM transmitter available today. 
The DSM (Digitally Synthesized Modula­
tion) stereo generator allows the transmit­
ter to provide stereo separation of 40 dB 
minimum, 30-15,000 Hz- while the DTR 
(Dynamic Transient Response) filter per• 
mits a 2 to 6 dB increase in loudness, with 
no degradation of audio quality, by limit­
ing overshoot to 2% or less. Add to this 
high efficiency plus conservatively rated 
components and you have a really excep­
tional FM transmitter- the Harris FM-1 OK. 

ONLY TWO TUBES. Just two tubes are 
employed in the FM-1 OK- a 4CX 1 0,OOOD 
PA and a 4CX300A IPA. The ceramic-type 
4CX10,000D is a high-gain tetrode that 
operates with a 2-to-1 dissipation safety 
margin, and was selected as the power 
amplifier because of its proven longer 
useful life. · 
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"VARI-LINE" SILVER PlATED TANK. 
Vari-Line is a Harris-developed method of 
tuning a single-ended FM amplifier for op­
timum output efficiency. A portion of a 
parallel tubular 15,/4, inch copper transmis• 
sion line (silver plated for efficient RF serv­
ice) is made variable in order to inductively 
tune the line to operating frequency. 

VSWR PROTECTION. To protect the trans­
mitter PA, a VSWR ove rload circuit has 
been incorporated . The VSWR circuit 
monitors the reflected power from the out­
put directional coupler and interrupts the 
high voltage power supply when the VSWR 
exceeds a pre-determined level. The trans­
mitter will attempt to restart, and if the 
VSWR clears, return to air. Multiple VSWR 
trips within a given period will cause the 
transmitter to shut down. 

AUTOMATIC RECYCLING. In case of 
momentary overload, the transmitter recy• 
des automatically. Should the overload 

reoccur in excess of the desired number of 
times preset in the transmitter, the FM-1 OK 
will then remain off the a ir until it is reset, 
either locally or by remote control. 

HV SILICON POWER SUPPLY. One three· 
phase HY power supply is used in the FM· 
101<. It providH the PA plate voltage, PA 
screen voltage, and powers the IPA plate 
and screen circuits. The bias supply for the 
PA is a bridge circuit of four silicon rec• 
tifiers. The transmitte r employs a special 
power supply protective circuit to assure 
maximum protection from transient 
voltages or on-off power surges. 

BUILT-IN REMOTE CONTROL. Connect 
the transmitter control unit to the transmit· 
ter, tie in the telephone line to the studio 
control unit, and you are ready for com• 
plete remote control operation. All neces· 
sary functions can be controlled remote• 
ly- and no additional equipment is re• 
quired for a Harris control system. 

TESTING. Environmental tests, in condi­
tions surpassing those of any location a 
transmitter is likely to encounter, have been 
imposed on the FM-10K. The transmitter is 
capable of operating at altitudes up to 
10,000 feet (3000 meters), in an ambient 
temperature range of - 20° to +45° C. 

In addition, your FM-1 OK is fully tuned and 
operationally tested on your frequency 
before shipment. 

METERING AND VISUAL AIDS. Six easy­
to-read meters, including four multimeters, 
provide full monitoring of twenty-eight 
parameters in the transmitter and the ex• 
citer. To aid in fault location, a system of 
indicator lights provides status display of 
important transmitter parameters. 

GENERAL. There a re many other opera• 
tional and convenience features incorpo­
rated into the FM-l0K. These include, 

Pushbutton Operation-On-off functions 
are controlled by lighted pushbuttons at 
the top left of the transmitter. These are 
clearly marked "Filament On-Off", "Plate 
On-Off". 

High-Capacity Blower-backed up by a 
precision air-pressure switch gives complete 
protection to the IPA and PA tubes. 

Straightforward Design-allows easy ac­
cessibility to all components. 

AC Interruption Restart-this feature 
provides for automatically returning the 
transmitter "on air" after a temporary or 
indefinite outage of the AC power source. 
A front panel override switch is also 
provided. 

FCC Type Acceptance-the FM-1 OK is FCC 
type accepted for mono or stereo broad­
casting in the 87.5 to 108 MHz FM band. 
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HARRIS' MS-15 . .. THE ~~OST ADVANCED FM EXCITER IN THE INDUSTRY 

The solid-state MS-15 exciter employs 
Digitally Synthesized Modulation, over­
shoot compensation, and other exclusive 
design techniques, to give you an FM sound 
that is noticeably cleaner, noticeably 
louder than any competitive signal. The ex­
citer is available for mono or stereo opera­
tion, with or without SCA. The modular 
construction of the MS-15 allows you to 
change the mode of operation, or to add 
SCA, at any time, by simply plugging in the 
appropriate module(s). 

FCC _approval of a system for quadra­
phonic FM will not

1 
obsolete the MS-15. 

Module positions exist which are ready to 
accept a quad generator. 

DIGITALLY SYNTHESIZED MODULA­
TION. The DSM stereo generator is a new 
development which eliminates the tradeoff 
that exists between switching type and 
balanced modulator types of stereo gen­
erators--poor separation at high frequen· 
cies in the former or poor harmonic rejec­
tion and SCA crosstalk in the latter. The 
DSM stereo generator is capable of both 
50 dB separation (typical) through 15 kHz 
and an exceptionally clean baseband, pro­
moting minimal interaction between stereo 
ond SCA service. Also, pilot phase is auto­
matically controlled so that high separa­
tion can be maintained under varying 
operating conditions. 

OVERSHOOT COMPENSATION. A Dy­
namic Transient Response (DTR) filter has 
been developed by Harris for FM stereo, 
with overshoot no greater than 2% on any 
program material processed by any limiter. 
As a result, from 2 to 6 dB increased 
loudness can be achieved without degra­
dation of audio quality. Controlled trans­
ient response, high stereo separation, low 
crosstalk, and low intermodulation distor• 
tion are all maintained with increased 

lou,dness. For monaural stations wishing to 
prc>tect 41 and/or 67 kHz SCA channels, a 
de1featable linear phase lowpass filter is 
prc>vided for optimal linear control of over• 
shc,ot. 

CC>MPA TIBILITY. The MS-15 exciter is 
me,chanically and electrically compCJtible 
witth the Harris TE-3 exciter. Mountings are 
in the same location and use the same 
hardware. 

RF output power is 15 watts into SO ohms, 
co11tinuously adjustable to 3 watts by one 
co,,trol. A directional coupler samples and 
me,ters forward and reflected power, with 
rernote metering capability. A harmonic 
filter is placed at the RF module output, 
reducing harmonics to a low level. The 
balanced 600 ohm audio input is 
tra1nsformerless to give maximum common 
mc,de rejection and excellent response. ln­
pU'IS will withstand high transients or 
steady state voltages above or below 
grc>und reference. 

Th,a basic exciter audio response is wide­
band and flat, and can be used directly 
witth a studio-transmitter link. The exciter is 
seH-contained, including the power supply. 

01'HER Fl!ATURES. The Harris MS-15 ex• 
citctr con be quickly and easily progrom­
me,d to any carrier frequency in the 87.5 to 
108 MHz band in 50 kHz increments. The 
RF outpU't network is broadband and re­
quires no tuning. Carrier frequencies are 
generated through a digital synthesizer 
whiich is locked to a 10 MHz TCXO high 
st01bility frequency standard. The TCXO 
has improved crystal aging characteristics 
an,d does not require an oven. The syn­
thttsizer also provides outputs at 2.5, 5, 10, 
15, 20 and 25 MHz for easy frequency 
co,mparison to the National Bureau of 
Stondards WWV transmissions. 

Pre-emphasis is selectable to 75, 50, 25 or 
0 microseconds in either monophonic or 
stereophonic operation. 

Remote control capability includes switch­
ing between stereo and mono, and selec­
tion of left, right, or left-plus-right inputs 
for monophonic operation. 

SCA OPERATION. SCA operation is add­
ed to the exciter through a plug-in module. 
It is available with either stereo or mono 
operation; up to two channels can be add­
ed to mono exciters, or a single SCA used 
with stereo. Any channel between 25 kHz 
and 75 kHz can be used, although 41 kHz 
and 67 kHz are normally provided. Either 
frequency is selectable on the SCA channel 
card. 

Pre-emphasis is selectable to 150, 75, SO or 
0 microseconds. The input audio is applied 
to a programable lowpass filter, and the 
output of the SCA generator filtered so 
that 150 microseconds pre-emphasis can 
be used with no degradation of SCA to 
main channel crosstalk. 

Each SCA module has a pair of audio in­
puts, one AC coupled for audio, and the 
other DC coupled for data and video 
transmission. 

The subcarrier level is adjustable to provide 
from 1 % to 30% composite baseband 
SCA injection. When an SCA subcarrier is 
turned on or off, on automatic composite 
level switcher noiselessly compensates for 
the change in baseband injection level. 
100% peak modulation is maintained in­
dependent of SCA status. 

EASE OF MAINTENANCE. The entire ex­
citer is modular for ease of trouble­
shooting and maintenance. An extender 
card is provided to allow easy servicing. 
Extensive metering is provided, and LED 
status lights on the modules indicate 
various performance features. 
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FM-1 OK SPECIFICATIONS 

GENERAL 
l'OWER OUTPUT: 10 kW. 
FREQUENCY RANGE: 81'.Sto 108 MHz, tuned to specified operating frequency. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION!: 3 W' EIA flange. 
FREQUENCY STAIIUTY:: ±300 Hz 0° to 4S°C TCXO. 
TYPE OF MODULATION: Direct Carrier Frequency Modulation. 
MODULATION CAPABILITY: ±100 kHz. 
AC INPUT POWER: 208/2"0 V, 3-phase, 60 Hz (SO Hz available.) Power con­

sumption: 17,000 wath (approx.). 115/230 V, 60 or SO Hz, 150 watts for MS· 
15. 

RF HARMONICS: Suppromion meets a ll FCC requirements. 
POWER SUl'ftY RECTIFIIERS: Silicon. 
ALTITUDE: 10,000 feet (.3000 meters). 
AMBIENT TEMPERATURE RANGE: - 20°C to +4S°C. 
MAXIMUM VSWR: 1.7 to 1. 
SIZE: Transmitter cabinet, 42"W (107cm) x 78"H (198cm) x 33"0 (84cm). 
FRONT DOOR SWING: 21" (53cm). 
FINISH: White, blue and block. 
WEIGHT AND CUIAGE: Export: 2200 lbs. (998 kg). Domestic: 1800 lbs. (817 

kg). 120 cubic feet. 

MONAURAL MODE 
AUDIO INPUT IMPEDAN'CE: 600 ohms balanced, resistive, adaptable to other 

impedances. 
INPUT FILTH: Controlled response LPF, defeotable. 
AUDIO INPUT LEVEL: +10 dBm ±1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY HS~NSE: Standard 75 microsecond FCC pre-emphasis 

curv. ±0.5 dB, 30-15,000 Hz. Seledable: flat, 25 or SO microsecond pre­
emphosis. 

HARMONIC DISTORTIOI'°': 0.2% or leu, 30-15,000 Hz. 
IMO: 0.2%, 60/7000 Hz .. 4: 1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz @ ±75 kHz deviation). 
AM NOISE: SO dB belo"' reference carrier AM modulation 100%. 

STEREOPHONIC MC>DE 
TYPE OF MODULATION:: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPIDAUCE: (left and right) 600 ohms balanced, resistive. 

Adaptable to other in,pedances. 
AUDIO INPUT UVEL: (left and rig ht) + 10 dBm ± 1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RE!SPONSE: (left and right) Standard 75 microsecond, 

FCC pre-emphasis curve ±0.S dB 30-15,000 Hz. Seledable: flat, 25 or SO 
microsecond pr&-emph.asis. 

INPUT ALTERING: 15 ktlz LPF, 45 dB rejection at 19 kHz. 
OVERSHOOT PROTECTk)N: Dynamic transient response (OTR) filter. 
AUDIO TRANSIENT RESIONSI: 2% maximum overshoot beyond steady state. 

Oefeatable for test puirposes. 

HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 Hz. 
IMD: 0.4%, 60/7000 Hz, 4: 1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modulation. Reference: 

400 Hz, 7S microsecond de-emphasis, ±75 kHz deviation. 
PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ±1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (main to stereo sub-channel or stereo sub-to main channel) 45 dB 

below 90% modulation. 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulotion. 
76 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (l + R), mono (L), mono (R). Remoteoble. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programable, any frequency between 25 and 75 

kHz on speciol order. 
FREQUENCY STABILITY: ±500 Hz. 
MODULATION CAPABIUTY: ±7.S kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 ohms 

unbalanced (DC coupled). 
AUDIO INPUT LEVEL: +10 dBm ±1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 microsecond pre· 

emphasis ± 1 dB, standard. Selectable: flat, SO or 75 microsecond pre­
emphosis. 

INPUT FILTERING: Progromable LPF, 4 .5 kHz standard. 
DISTORTION: less than 1 %, 30-5000 Hz. ±5 kHz deviation. 
FM NOISE: (main channel not modulated) SS dB minimum (ref: 100% = ±S kHz 

deviation at 400 Hz). 
CROSSTALK: (SCA to main or stereo sub-channel), -60 dB or better. . 
CROSSTALK: (main or stereo sub-channel to SCA), 50 d B below ±5 kHz_devta• 

lion of SCA, with mono or stereo channels modulated by frequencies 30-
1 S 000 Hz SCA demoduloted with 150 microsecond d&-emphasis. 

CROSSTALK: 'scA to SCA (41 kHz/67 kHz) SO dB demodulated with 150 
microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from Oto -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greoter than 5000 ohms resistive, unbalanced. 
INPUT LEVEL: 1.0 VRMS nominal for ±75 kHz deviation. 
AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE UNEARITY: ±2°, 30 Hz to 75 kHz. 

Specification, subject to change without notice. 

ORDERING INFORMATION 

JK-3M-479 
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FM IOI< 10 000 watt FM transmitter with MS-15 exciter fvr wideband operation, 60 Hz ........ • .. , . . •. 994-8051-001 
• ., ' ' 994 8051-002 A, abo~•e, except fvr 50 Hz operation .................. .. .... , .. , , . , .. , ...... , , , • • • • • • • • • • • • • • • • · · • 

Mono g•tnerator (acid for mono operation) .............. ...... ................ . ... ........... . .. . , . 994-80~9-00~ 
DSM stereo generator with DTR (odd fvr stereo operation) ................ ....... , ................ , • , 994-80 0.00 
SCA generator (acid for SCA operation, specify 41 or 67 kHz) .............................. , .. , .. , ... 994-7992-001 

ADV. 501A PTO. IN U.S.A. 
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HARRIS 
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FM-5K 
5-Kilowatt 

FM Broadcast 
Transmitter 

• Solicl-state Maximum Signal Exclter- MS-15 

• Patented DSM Stereo Generator provides separation ex• 
ceeding accurate measurement capability of most mon­
itors 

• DTR filter technique limits overshoot to 2% or less, per• 
mittlng a 2 to 6 dB increase in loudness with no audio 
quality degradation 

• Low operating costs 

• Stable, easy output tuning 

• Built•-in connections for remote control 

• Automatic recycling 

• Full 1netering 

• Plug-•in mono, stereo and SCA generators 
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Featuring the advanced-design MS-15 ex­
citer, the Horris 5 kW FM-SK provides the 
cleanest and the loudest stereo signal of 
any FM transmitter in its power range. The 
DSM (Digitally Synthesized Modulation) 
stereo generator allows the transmitter to 
provide stereo separation of 40 dB 
minimum, 30-15,000 Hz-while the DTR 
(Dynamic Transient Response) filter permits 
o 2 to 6 dB increase in loudness, with no 
degradation of audio quality, by limiting 
overshoot to 2% or less. Add to this high 
efficiency plus conservatively roted compo• 
nents and you hove o truly exceptional FM 
transmitter. 

ONLY TWO TUBES. Just two tubes ore 
employed in the transmitter. A type 4CX-
250B tube amplifies the solid-state exciter 
output and supplies o nominal 250 watts to 
drive the ceramic 4CX5000A final 
amplifier. This power tetrode operates os o 
single ended amplifier to produce 5 
kilowatts of RF power. 

"VARI-LINE" SIL VER PLATED TANK. 
Vari-Line is o Horris-developed method of 
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tuning o single-ended FM amplifier for op• 
timum output efficiency. A portion of o 
parallel tubular 1 % inch copper transmis­
sion line (silver plated for efficient RF serv• 
ice) is mode variable in order to inductively 
tune the line to operating frequency. 

AUTOMATIC RECYCLING. In case of 
momentary overload, recycling tokes place 
automatically. Should on overload reoccur 
in excess of the number of times preset, the 
transmitter will then remain off the air until 
it is reset, either locally or by remote con· 
trot. 

VSWR PROTECTION. To protect the trans• 
mitter PA, o VSWR overload circuit hos 
been incorporated. The VSWR circuit 
monitors the reflected power from the out• 
put directional coupler and interrupts the 
high voltage power supply when the VSWR 
exceeds o pre-determined level. The trans· 
mitter will attempt to restart, and if the 
VSWR clears, return to air. Multiple VSWR 
trips within o given period will cause the 
transmitter to shut down. 

HV SILICON POWER SUPPLY. All power 
supplies are housed inside the transmitter 
cabinet. One three-phase supply provides 
the PA plate voltage, and powers the IPA 
plate and screen circuits. The transmitter 
employs o special power supply protective 
circuit to assure maximum protection from 
transient voltages or on-off power surges. 

BUILT-IN REMOTE CONTROL. Connect 
the transmitter control unit to the transmit• 
ter, tie in the telephone line to the studio 
control unit, and you are ready for com• 
plete remote control operation. All neces• 
sary functions con be controlled remote• 
ly- and no additional equipment is re• 
quired for a Harris remote control system. 

TESTING. Environmental tests, in condi­
tions surpassing those of any location o 
transmitter is likely to encounter, hove been 
imposed on the FM-SK. The transmitter is 
capable of operating at altitudes up to 
7,500 feet (2250 meters), in ,.;,1 ambient 
temperature range of - 20° to +45° C. 

In addition, your transmitter is fully tuned 
and operationally tested on your frequency 
before shipment. 

METERING AND VISUAL AIDS. Six 
meters, including four large, front-panel 
meters, provide full monitoring of the trans­
mitter's operating parameters. Included is 
a power indicator that permits direct 
reading of both power output and 
standing wove ratio. To aid in fault loca­
tion, o system of indicator lights provides 
status display of important transmitter 
parameters. 

GENERAL. There ore many other opera• 
tionol and convenience features incorpo· 
rated into the FM-SK transmitter. These in­
clude: 

Pushbutton Operation-On-off functions 
are controlled by lighted pushbuttons at 
the top left of the transmitter. These are 
clearly marked "Filament On-Off", "Plate 
On-Off". 

High-Capacity Blower-bocked up by o 
precision air-pressure switch gives complete 
protection to the IPA and PA tubes. 

Straightforward Design-allows easy oc• 
cessibility to all components. 

AC Interruption Restart- this feature 
provides for automatically returning the 
transmitter "on air" ofter o temporary or 
indefinite outage of the AC power source. 
A front panel override switch is also 
provided. 

FCC Type Acceptance- The transmitter is 
FCC type accepted for mono, stereo and 
SCA broadcasting in the 87.5 to 108 MHz 
FM bond. 
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HARR:IS' MS-15 . .. THE MOST ADVANCED FM EXCITER IN THE INDUSTRY 

The solid-state MS· 115 exciter employs 
Digitally Synthesized Modulation, over­
shoot compensation, and other exclusive 
design techniques, to g1ive you an FM sound 
that is noticeably cleaner, noticeably 
louder than any comp,etitive signal. The ex· 
citer is available for mono or stereo opera­
tion, with or without SCA. The modular 
construction of the MS-15 allows you to 
change the mode of e>peration, or to add 
SCA, at any time, by siimply plugging in the 
appropriate module(s). 

FCC approval of a system for quadra­
phonic FM will not ()bsolete the MS-15. 
Module positions exis1· which are ready to 
accept a quad genercJtor. 

DIGITALLY SYNTHIESIZED MODULA­
TION. The DSM sterec) generator is a new 
development which eliminates the tradeoff 
that exists between switching type and 
balanced modulator 1types of stereo gen­
erators-poor separaltion at high frequen­
cies in the former or poor harmonic rejec­
tion and SCA crosstalk in the lotter. The 
DSM stereo generato1r is capable of both 
50 dB separation (typical) through 15 kHz 
and an exceptionally dean baseband, pro­
moting minimal interodion between stereo 
and SCA service. Also., pilot phase is auto­
matically controlled s,o that high separa­
tion con be maintained under varying 
operating conditions. 

OVERSHOOT COMF'ENSATION. A Dy­
namic Transient Resp,onse (DTR) filter has 
been developed by Horris for FM stereo, 
with overshoot no gre,ater than 2% on any 
program material process,ed by any limiter. 
As a result, from 2 to 6 dB increased 
loudness can be achieved without degra· 
dation of audio quallity. Controlled tran­
sient response, high st·ereo separation, low 
crosstalk, and low in1termodulation distor­
tion are all maintaiined with increased 

loudness. For monaural stations wishing to 
protect 41 and/or 67 kHz SCA channels, a 
defeatable linear phase lowpass filter is 
provided for optimal linear control of over• 
shoot. 

COMPATIBILITY. The MS-15 exciter is 
mechanically and electrically compatible 
with the Horris TE-3 exciter. Mountings are 
in the some location and use the same 
hardware. 

RF output power is 15 watts into 50 ohm~, 
continuously adjustable to 3 watts by one 
control. A directional coupler samples and 
meters forward and reflected power, with 
remote metering capability. A harmonic 
filter is placed at the RF module output, 
reducing harmonics to a low level. The 
balanced 600 ohm audio input is 
tronsformerless to give maximum common 
mode rejection and excellent response. In­
puts will withstand high transients or 
steady state voltages above or below 
ground reference. 

The basic exciter audio response is wide­
band and flat, and can be used directly 
with a studio-transmitter link. The exciter is 
self-contained, including the power supply. 

OTHER FEATURES. The Harris MS-15 ex· 
citer can be quickly and easily program· 
med to any carrier frequency in the 87.5 to 
108 MHz band in 50 kHz increments. The 
RF output network is broadband and re• 
quires no tuning. Carrier frequencies are 
generated through a digital synthesizer 
which is locked to a 10 MHz TCXO high 
stability frequency standard. The TCXO 
hos improved crystal aging characteristics 
and does not require an oven. The syn­
thesizer also provides outputs at 2.5, 5, 10, 
15, 20 and 25 MHz for easy frequency 
comparison to the National Bureau of 
Standards WWV transmissions. 

Pre-emphasis is selectable to 75, 50, 25 or 
0 microseconds in either monophonic or 
stereophonic operation. 

Remote control capability includes switch­
ing between stereo and mono, and selec­
tion of left, right, or left-plus-right inputs 
for monophonic operation. 

SCA OPERATION. SCA operation is add­
ed to the exciter through a plug-in module. 
It is available with either stereo or mono 
operation; up to two channels con be add­
ed to mono exciters, or a single SCA used 
with stereo. Any channel between 25 kHz 
and 75 kHz con be used, although 41 kHz 
and 67 kHz are normally provided. Either 
frequency is selectable on the SCA channel 
card. 

Pre-emphasis is selectable to 150, 75, 50 or 
0 microseconds. The input audio is applied 
to a programable lowpass filter, and the 
output of the SCA generator filtered so 
that 150 microseconds pre-emphasis can 
be used with no degradation of SCA to 
main channel crosstalk. 

Each SCA module has a pair of audio in­
puts, one AC coupled for audio, and the 
other DC coupled for data and video 
transmission. 

The subcorrier level is adjustable to provide 
from 1 % to 30% com pc site baseband 
SCA injection. When an SCA subcarrier is 
turned on or off, an automatic composite 
level switcher noiselessly compensates for 
the change in baseband injection level. 
100% peak modulation is maintained in­
dependent of SCA status. 

EASE OF MAINTENANCE. The entire ex­
citer is modular for ease af trouble­
shooting and maintenance. An extender 
card is provided to allow eosy servicing. 
Extensive metering is provided, and LED 
status lights on the modules indicate 
various performance features. 
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FM-5K 
FLOOR PLAN 

FM-SK SPECIFICATIONS 

GENERAL 
POWER OUTPUT: 1.0 to, 5.1 kW. 
FREQUENCY RANGE: 8:1'.5 to 108 MHz, tuned to specified operoting frequency. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION!: 3W' EIA flange. 
FREQUENCY STABILITY:: ±300 Hz 0° to 45°C TCXO. 
TYPE OF MODULATION: Direct Carrier Frequency Modulation. 
MODULATION CAPABILITY: ± 100 kHz. 
AC INPUT POWER: 208/ 240 V, 3-phase, 60 Hz (50 Hz available.) Power can­

. sumption (approx.), 1() kW consumption at 5 kW output. 115/230 V, 60 or 50 
Hz, 150 watts for MS-15. 

RF HARMONICS: Suppr,mian meets all FCC requirements. 
POWER SUPPLY RECTIFIIERS: Silicon. 
ALTITUDE: 7,500 feet (2250 meters). 
AMBIENT TEMPERATUR:E RANGE: -20°C ta +45°C. 
MAXIMUM VSWR: 1.7 to 1. 
SIZE: Transmitter cabinet, 42"W (107cm) x 78"H (198cm) x 33"D (84cm). 
FRONT DOOR SWING: 21" (53cm). 
FINISH: White, blue a nd black. . 
WEIGHT AND CUBAGE:: Export, 2100 lbs. (953 kg). Domestic, 1700 lbs. (nl 

kg). 120 cubic ffft. 

MONAURAL MODE 
AUDIO INPUT IMPEDANICE: 600 ohms balanced, resistive, adaptable to other 

impedances. 
INPUT FILTER: Controlle,d response LPF, defeatable. 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RE!,PONSE: Standard 75 microsecond FCC pre-emphasis 

curve ±0.5 dB, 30-1 !i,000 Hz. Selectable, flat, 25 or 50 microsecond pre• 
emphasis. 

HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. 
IMD: 0.2%, 60/7000 Hz, 4, 1 ratio.• · 
FM NOISE: 68 dB below 1100% modulation (ref. 400 Hz @ ±75 kHz deviation). 
AM NOISE: 50 dB belo-, reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDAl~CE: (left and right) 600 ohms balanced, resistive. 

Adaptable to other irnpedances. 
AUDIO INPUT LEVEL: (left and right) + 10 dBm ± 1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY Rl!SPONSE: (left and right) Standard 75 microsecond, 

FCC pre-emphasis cul've ±0.5 dB 30-15,000 Hz. Selectable, flat, 25 or 50 
microsecond pre-emphasis. 

INPUT FILTERING: 15 klriz LPF, 45 dB rejection at 19 kHz. 
OVERSHOOT PROTECTM0N: Dynamic transient response (DTR) filter. 
AUDIO TRANSIENT RESF'ONSE: 2% maximum overshoot beyond steady state. 

Defeatab1e for test purposes. 

HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 Hz. 
IMD: 0.4%, 60/7000 Hz, 4,1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modulation. Reference: 

400 Hz, 75 microsecond de-emphasis, ±75 kl'lz deviation. 
PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (main to stereo sub-channel or stereo sub-to-main channel) 45 dB 

below 90% modulation. · 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 
76 kHll SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + R), mono (L), mono (R). Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: -41 or 67 kHz programable, any frequency betwHn 25 and 75 

kHz on special order. 
FREQUENCY STABILITY: ±500 Hz. 
MODULATION CAPABILITY: ±7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 ohms 

unbalanced (DC coupled). 
AUDIO INPUT LEVEL: + 10 dBm :i: 1 dB for 100% modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: -4 1 kHz and 67 kHz, 150 microsecond pre• 

emphasis ± 1 dB, standard. Selectable: flat, 50 or 75 microsecond pre• 
emphasis. 

INPUT FILTERING: .Programable LPF, -4.5 kHz standard. 
DISTORTION: Less than 1 %, 30-5000 Hz. ±5 kHz deviation. 
FM NOISE: (main channel not modulated) 55 dB minimum (ref, 100% = ±5 kHz 

deviation at -400 Hz). · 
CROSSTALK: (SCA to mail\ or stereo sub-channel), -60 dB or better. 
CROSSTALK: (main or stereo sub-channel to SCA), 50 dB below ±5 kHz devia• 

lion of SCA, with mono or stereo channels modulated by frequencies 30-
15,000 Hz, SCA demodulated with 150 microsecond de-emphasis. 

CROSSTALK: SCA to SCA (-41 kHz/67 kHz) 50 dB demodulated with 150 
microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from O to -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater ihan 5000 ohms resistive, unbalanced. 
INPUT LEVEL: 1.0 VRMS nominal far ±75 kHz deviation. 
AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY: ±2°, 30 Hz to 75 kHz. 

Specifications subject to chans• without notko. 

ORDERING INFORMATION 

JK-3M--479 
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FM-5K, 5 kW FM transmitter with MS·15 exciter, for wideband operation, 60 Hz .. ... .... . ... . .. . . . .. .. . 994-1049-001 
As ab.,,o, except for 50 Hll operation ............•................................................ 994-1049-002 
Mono 91onorator (add for mono operation) ..................... .. ..........................•....... 994•1019-001 
DSM st1tfoo generator with DTR (add for stereo operation) • ............................•.... ......... 994-1020-001 
SCA generator (add for SCA operation, specify 41 or 67 kHll) ... . . .. . ................................ 994-7992-001 

ADV. 507A PTD. IN U.S.A. 
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FM-2.SK 
2.5- Kilowatt 

FM Broadcast 

Transmitter 

• Solid-state Maximum Signal Exciter- MS-15 

• Digitally Synthesized Modulation for high stereo 
separation 

• Overshoot compensation 

• Low power consumption 

• Single phase power 

• Stable, easy output tuning 

• All connections for re mote control built in 

• Automatic recycling 

• Full metering 

• Plug in mono, stereo and SCA generators 

• 
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The FM-2.5K employs Harris' exclusive, 
advanced-design MS-15 solid state ex• 
citer, with Digitally Synthesized Modula­
tion (DSM), to pnovide the very finest 
stereo signal availc1ble. Technical specifi­
cations are exceptional compared to 
other 2.5 kilowatt FM transmitters on the 
market. And DSM with overshoot com­
pensation allows a 2 to 6 dB increase in 
loudness with no degradation of audio 
quality! 

The transmitter consumes only 4.8 kilo­
watts at full output-and will provide 
3000 watts effective radiated power in 
both horizontal and vertical planes when 
used with a Harris 3-bay FMC-3A Dual 
Cycloid Ill antennc1. This assumes a co­
axial cable efficiency of as low as 82%. 

The FM-2.5K uses single phase power ... 
in areas where this is the only type of 
power available, no additional lines are 
required. 

Two tubes are employed in the FM-2.5K 
-the 4Xl50A intermediate power ampli­
fier, and the 5CX1500A single-ended 
final power amplifiier. 

PLUG-IN MONO STEREO AND SCA 
GENERATORS. The FM-2.SK may be 
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equipped for mono or stereo operation, 
with or without SCA. The design versa­
tility of the exciter allows you to order 
for mono operation originally, then add 
stereo and/or SCA at a later date by 
plugging the appropriate module(s) into 
the exciter. Since the SCA generators 
have spectrally pure filtered outputs, 41 
and 67 kHz SCA channels may be oper­
ated simultaneously while in the mono 
mode without harmonic interference. 

STABLE, EASY OUTPUT TUNING. Plate 
tuning of the final amplifier is stable and 
easily adjusted. The plate circuit is a 
shorted, one-quarter wavelength config­
uration, with the plate line operated at 
DC ground potential. Coarse plate tun­
ing is pre-set for the operating frequency 
on the plate line. Fine adjustment is made 
with the plate tuning knob on the front 
panel. Amplifier loading is changed by a 
variable output loading control. 

AUTOMATIC RECYCLING. The recycle 
circuitry in the FM-2.5K is adjustable, self­
clearing and uncomplicated. Should a 
momentary overload occur, the transmit• 
ter will recycle automatically. If the over­
load occurs in excess of the number of 
times pre-set, the transmitter will remain 

off the air until it is reset, either manu­
ally or by remote control. 

POWER OUTPUT CONTROL. The trans­
mitter has a built-in motor-operated rheo­
stat connected to the screen supply for 
adjusting the power output. A built-in re­
flectometer with a VSWR power meter 
makes adjustments of the power output 
easy and accurate. 

REMOTE CONTROL. The FM-2.5K fea­
tures built-in remote metering for the 
plate voltage, plate current and power 
output. No interface components are re­
quired to adapt a Harris remote control 
system to the transmitter. The transmit­
ter's remote control circuitry con also be 
interfaced easily to other manufacturers' 
remote systems. 

PUSHBUTTON OPERATION. Manual 
operation of the transmitter is simple. On­
Off functions are controlled by lighted, 
dual pushbuttons at the top left of the 
cabinet. They are clearly marked Fila­
ment On and Off, Plate On and Off. 
After the filaments of the tubes are turned 
on, a time-delay relay allows the cath­
odes to reach operating temperatures 
before the plate power can be turned on. 

COMPLETE TESTING. Environmental 
tests, in conditions surpassing those of 
any location a transmitter is likely to en­
counter, have been imposed on the 
FM-2.5K. The transmitter is capable of 
operating at altitudes to 7500 feet, in an 
ambient temperature range of -20° to 
+ 45°C. 

In addition, your FM-2.5K is fully tuned 
and operationally tested on your fre­
quency before shipment. 

HARMONIC FILTER STANDARD. Sup­
plied with a Harris-designed harmonic 
filter, the transmitter fully meets FCC re­
quirements for spurious radiation. All fil­
tering is mounted inside the transmitter 
cabinet and provides rapid cut-off of 
second and higher order harmonics. 

QUALITY COMPONENTS. Every trans­
mitter component is conservatively oper­
ated and chosen to give optimum per­
formance in continuous duty service. In 
Harris' MS-15 exciter, only performance­
proven solid-state devices and precision 
temperature compensated components 
are used throughout. 

STYLING. Handsomely yet functionally 
styled, the transmitter cabinet is finished 
in white and blue, with a black meter 
panel. The FM-2.5K is completely self. 
contained in one cabinet, and simplicity 
of design allows easy access to all com­
ponents. 

TYPE ACCEPTANCE. The FM-2.5K is FCC 
type accepted for mono or stereo broad­
casting in the 87.5 to 108 MHz band. 
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HARRIS' MS-15 ... THE MOST ADVANCED FM EXCITER IN THE INDUSTRY 

The solid-state MS-15 exciter employs 
Digitally Synthesized Modulation, over• 
shoot compensation, and other exclusive 
design techniques, to give you an FM 
sound that is noticeably cleaner, notice­
ably louder than any competitive signal. 
The exciter is available for mono or stereo 
operation, with or without SCA. The mod­
ular construction of the MS-15 allows you 
to change the mode of operation, or to 
add SCA, at any time, by simply plugging 
in the appropriate module(s). 

FCC approval of a system for quadra• 
phonic FM will not obsolete the MS-15. 
Module positions ex~t which are ready 
to accept a quad gen rotor. 

DIGITALLY SYNTH IZED MODULA­
TION. The DSM ster o generator is a 
new development which eliminates the 
tradeoff that exists ~etween switching 
type and balanced m dulator types of 
stereo generators- po r separation at 
high frequencies in ormer or poor 
harmonic rejection an SCA crosstalk in 
the latter. The DSM tereo generator is 
capable of both 50 B separation (typi• 
cal) through 15 kHz nd an exceptionally 
clean baseband, promoting minimal in­
teraction between stereo and SCA ser­
vice. Also, pilot phase is automatically 
controlled so that high separation con be 
maintained under varying operating con­
ditions. 

OVERSHOOT COMPENSATION. A Dy­
namic Transient Response (DTR) filter has 
been developed by Horris for FM stereo, 
with overshoot no greater than 2% on 
any program material processed by any 
limiter. As o result, from 2 to 6 dB in­
creased loudness con be achieved with­
out degradation of audio quality. Con­
trolled transient response, high stereo 
separation, low crosstalk, and low inter­
modulation distortion are all maintained 
with increased loudness. For monaural 

stations wishing to protect 41 and/ or 67 
kHz SCA channels, o defeotoble linear 
phase lowposs filter is provided for op­
timal linear control of overshoot. 

COMP A Tl Bl LITY. The MS-15 exciter is 
mechanically and electrically compatible 
with the Horris TE-3 exciter. Mountings 
are in the some location and use the some 
hardware. 

RF output power is 15 watts into 50 ohms, 
continuously adjustable to 3 watts by one 
control. A directional coupler samples 
and meters forward and reflected power, 
with remote metering capability. A har­
monic filter is placed at the RF module 
output, reducing harmonics to o low level. 
The balanced 600 ohm audio input is 
tronsfornferless to give maximum com­
mon mode rejection and excellent re• 
sponse. Inputs will withstand high transi­
ents or steady state voltages above or 
below ground reference. 

The basic exciter audio response is wide­
band and flat, and can be used directly 
with a studio-transmitter link. The exciter 
is self-contained, including the power 
supply. 

OTHER FEATURES. The Horris MS-15 ex­
citer can be quickly and easily program­
med to any carrier frequency in the 87.5 
to 108 MHz band in 50 kHz increments. 
The RF output network is broadband and 
requires no tuning. Carrier frequencies 
are generated through o digital synthe­
sizer which is locked to o 10 MHz TCXO 
high stability frequency standard. The 
TCXO has improved crystal aging char­
acteristics and does not require on oven. 
The synthesizer also provides outputs at 
2.5, 5, 10, 15, 20 and 25 MHz for easy 
frequency comparison to the Notional 
Bureau of Standards WWV transmissions. 

Pre-emphasis is selectable to 75, 50, 25 
or O microseconds in either monophonic 
or stereophonic operation. 

Remote control capability includes switch­
ing between stereo and mono, and selec­
tion of left, right, or left-plus-right inputs 
for monophonic operation. 

SCA OPERATION. SCA operation is 
added to the exciter through a plug-in 
module. It is available with either stereo 
or mono operation; up to two channels 
can be added to mono exciters, or a 
single SCA used with stereo. Any chan­
nel between 25 kHz and 75 kHz can be 
used, although 41 kHz and 67 kHz a re 
normally provided. Either frequency is 
selectable on the SCA channel cord. 

Pre-emphasis is selectable to 150, 75, 50 
or O microseconds. The input audio is 
applied to o progromable lowpass filter, 
and the output of the SCA generator 
filtered so that 150 microseconds pre­
emphasis can be used with no degrada­
tion of SCA to main channel crosstalk. 

Each SCA module has a pair of audio 
inputs, one AC coupled for audio, and 
the other DC coupled for data and video 
transmission. 

The subcarrier level is adjustable to pro­
vide from 1 % to 30% composite base­
band SCA injection. When on SCA sub­
carrier is turned on or off, an automatic 
composite level switcher noiselessly com­
pensates for the change in baseband in­
jection level. 100% peak modulation is 
maintained independent of SCA status. 

EASE OF MAINTENANCE. The entire 
exciter is modular for ease of trouble­
shooting and maintenance. An extender 
card is provided to allow easy servicing. 
Extensive metering is provided, and LED 
status lights on the modules indicate 
various performance features. 
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FM-2.SK SPECIFICATIONS 

GENERAL 
POWER OUTPUT: BOO W to 2.5 kW. 
fllEQUENCY RANGE: 8iT.5 to 108 MHz, tuned to specified operating fre • 

quency. 
RF OUTPUT IMPEDANCE: 50 oh1111. 
OUTPUT TERMINATION: I~" EIA flonge. 
FREQUENCY STABILITY: ± 300 Hz 0 ° to -45°C TCXO. 
TYPE OF MODULATION: Direct Corrie, Frequency Modulation (DCFM). 
MODULATION CAPABILITY: ±100 kHz. 
AC INPUT POWER: 19'7/ 250 V, 60 or 50 Hz, single phase, two wire. 

Power can1u111ption: 4800 watts (approx.). I 15/ 230 V, 60 or 50 Hz, 
150 watts for MS-15. 

RF HARMONICS: Suppreuion meets oll FCC require111ents. 
POWER SUPPLY RECTIFll:RS: Silicon. 
ALTITUDE: 7500 fH I , 
AMBIENT TEMPERATURE RANGE: - 20° C to + <15°C. 
MAXIMUM VSWR: 1.7 t,, I . 
OVER.All CABINET SIZE: 29" W (7-4<111) x 78" H {198c111) x 33" 0 {8 <1cm). 
FIIONT DOOR SWING: 29" (7-4<m). 
FINISH: White, blue and block. 
WEIGHT & CUIIAGE: Export, 1350 lbs. (612 kg). Domestic, 1100 lbs. (499 kg). 

104 cu. ft. (2.9 cu. m). 

MONAURAL MODE 
AUDIO INPUT IMPEDAl~CE: 600 ohms balanced, resistive, a daptable lo 

other impedances. 
INPUT FILTER: Controlled response LPF, defeota b le. 
AUDIO INPUT LEVEL: + 10 dBm ± I dB for 100% modulation at <100 Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 111icrosecand FCC pre-empha, 

sis curve ± 0.5 dB, 30-15,000 Hz. Selectable: flat, 25 or 50 micro­
second pre .. mphosis. 

HARMONIC DISTORTIONI: 0.2% or leu , 30-15,000 Hz. 
IMD: 0.2%, 60/7000 Hz, <1:1 ratio. 
FM NOISE: 68 dB below 100% modulotion (ref. <100 Hz @ ±75 kHz 

deviation), 
AM NOISE: 50 dB below reference carrier AM modulation 100%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation {DSM). 
AUDIO INPUT IMPEDAN•CE: {left a nd right) 600 ohms balanced, resistive. 

Adoptable to other l1111J>edances. 
AUDIO INPUT LEVEL: (left and right) + 10 dBm ± 1 dB for 100% mod­

ulation at 400 HL 
AUDIO FREQUENCY RUl'ONSE: (left and right) Standard 75 microsecond, 

FCC p,e .. mphasis curve ± 0.5 dB 30-15,000 Hz. Selectable : flat, 25 or 
50 111krosecond pre .. m phasi1. 

1 .. UT FILTERING: 15 kHz lPF, -45 dB rejection at 19 kHz. 
OVERSHOOT l'ROTECTIO•N: Dyna111ic transient response (DTR) filte r. 

AUDIO TRANSIENT RESPONSE: 2% maxi111u111 overshoot beyond ,tHdy 
,tale. Oefeatable for test purposes. 

HARMONIC DISTORTION: {left or right) 0.4% or leu, 30-15,000 Hz. 
IMD: 0.4%, 60/ 7000 Hz, 4:1 ratio. 
FM NOISE: (le ft or right) 65 dB 111ini111u111 below 100% IIIOdulation. Refer, 

ence: 400 Hz, 75 microsecond de .. mphasis, ±75 kHz devlotlo11. 
PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0 ° to -45°C. 
PILOT PHASE: Auto1110tlcolly controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (111ain to stereo sub-channel or llerea ,ub-to main channel) 

<15 dB below 90% modulation. 
SUi CARRIER SUPPRESSION: 50 dB below 90% 1110dulotion. 
76 kHz SUPPRESSION: 60 dB 111ini111u111 below 100% IIIOdulotion. 
MODES: Ste reo, mono {L + R), mono (L), IIIOno (R). RelllOIHble. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz progra1110ble, any frequency betwHn 25 and 

75 kHz on spec.iol order. 
FREQUENCY STABILITY: ± 500 Hz. 
MODULATION CAPABILITY: ± 7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 

ohms unbalanced (DC coupled). 
AUDIO INPUT LEVEL: + 10 dBm ± I di for 100% 111odulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 111icro-ntl 

pre-emphasis ± 1 dB, standard . Selectable: flat, 50 or 75 microsecontl 
p,e .. mphasi, . 

INPUT FILTERING: Programoble LPF, 4.5 kHz standard. 
DISTORTION: less than I%, 30-5000 Hz. ± 5 kHz deviation. 
FM NOISE: {main channel not modulated) 55 di 111inimu111 (ref: 100"- = 

± 5 kHz deviation al <100 Hz). 
CROSSTALK: {SCA to main or ,tereo s1,b-channel): - 60 dB or better. 
CROSSTALK: (main or stereo sub-channel to SCA): 50 di below ±5 kHz 

deviation of SCA, with mono or stereo chonnels 111odulated by fre­
que ncies 30-15,000 Hz, SCA de111odulated with 150 111lcrosecond de­
e111phasis. 

CROSSTALK: SCA to SCA (41 kHz/ 67 kHz) 50 dB delllOdulated witll 150 
micro, econd de .. mphasi,. 

AUTOMATIC MUTE LEVEL: Variable from Oto -30 dB111. 
MUTE DELAY: Adjustable 0 .5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of co111posite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: G reater than 5000 ohms resistive, unbalanced. 
INPUT LEVEL: 1.0 VRMS nominal for ± 75 kHz deviation. 
AMPLITUDE RESPONSE: ± 0.25 dB, 30 Hz to 75 kH:i:. 
PHASE LINEARITY: ± 2 °, 30 Hz to 75 kHL 

ORDERING INFORMATION 

CP-3M•479 
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Fllo1-2.5K 2500 watt FM broadcas t transmltt•r with MS-15 axc lt•r, for wideband opar•tlon, 80 Hz .. "4-8047-001 
A11 abowa, axc•pt 50 Hz ........................ .. ..................... . ........ . ....... ff4-B047-003 
1CMI% spare tub• kit .... . ... ... ................. . ....... .... ..• .. ..... . ....... . ....... 1110•0517-001 
Mono generator (add for mono operation) ............... . ............. . ......... , ....... • 1194-8011·001 
o :sM s t•reo g•n•rator with DTR {add for st•reo operation) .................................. "4-8020-001 
sc::A g•n•rator (add for SCA operatio n , specify 41 or 87 kHz) ............... . ........ . ....... ff4•7ff2-001 

ADV."'89A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION A ND 
tNFOAMATK>N PAOCESSING 

FM-1 K 
1-Kilowatt 

FM Broadcast 
Transmitter 

• Solid-state Maximum Signal Exciter-MS-15 

• Patented DSM Stereo Generator providits separation ex­
ceeding accurate measurement capability of most mon­
itors 

• DTR filter technique limits overshoot to 2% or less, per­
mitting a 2 to 6 dB increase in loudness with no audio 
quality degradation 

• low operating cost 

• Stable, easy output tuning 

• Built-in connections for remote control 

• Automatic recycling 

• Full metering 

• Plug-in mono, stereo and SCA generat·ors 
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The FM-1 K employs Harris' exclusive, 
advanced-design MS-15 solid-state exciter 
to provide the cleanest and the loudest FM 
signal of any one-kilcowatt FM transmitter 
available today. Tine DSM (Digitally 
Synthesized Modulati()n) stereo generator 
allows the transmitter to provide stereo 
separation of 40 dB minimum, 30-15,000 
Hz-while the DTR (Dynamic Transient 
Response) filter permit:s a 2 to 6 dB increase 
in loudness, with no degradation of audio 
quality, by limiting e>vershoot to 2% or 
less. 

ONE TUBE DESIGN. Just one tube- a 
4CX 1 OO0A tetrode- is all that is needed to 
supply 1000 watts output in the FM-1 K. 
Driven directly by th,~ MS-15 exciter, the 
4CX 1 OO0A serves as the power amplifier 
and is operated well within its ratings for 
long tube life. 

PLUG-IN MONO, STEREO AND SCA 
GENERATORS. Th,e FM-1 K may be 
equipped for mono ,or stereo operation, 
with or without SCA. The design versatility 
of the exciter allows you to order for mono 
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operation originally, then add stereo 
and/ or SCA at a later date by plugging 
the appropriate module(s) into the exciter. 

ST ABLE, EASY OUTPUT TUNING. Plate 
tuning of the final amplifier is stable and 
easily adjusted. The plate circuit is a 
shorted one-quarter wavelength configura­
tion, with the plate-line operated at DC 
ground potential. Coarse plate tuning is 
preset for the operating frequency on the 
quarter-wave tank circuit. Fine adjustment 
is made with the plate tuning knob on the 
front panel. Amplifier loading is changed 
by a variable output loading capacitor. 

POWER OUTPUT CONTROL. The 
transmitter's output loading control is 
motor-driven for smooth power ad­
justments, either locally or from a remote 
point. This feature allows the screen 
voltage of the 4CX 1 000A to be Zener­
diode regulated for exceptional operating 
stability and tube life. 

HARMONIC FILTERS STANDARD. 
Supplied with a Harris-designed multi-

section harmonic filter, the t ransmitter fully 
meets FCC reqvirements for spvriovs radia­
tion. The second harmonic shorting stub is 
mounted inside the transmitter cabinet, 
leaving the easy-to-install low-pass in-line 
filter as the only external component. 

AUTOMATIC RECYCLING. In case of 
momentary overload, the transmitter 
recycles automatically. Should the 
overload reoccur in excess of the desired 
number of times preset in the transmitter, 
the FM-1 K will then remain off the air until 
it is reset, either locally or by remote con­
trol. 

REMOTE CONTROL. All necessary 
operating functions can be remote con­
trolled. No additional equipment is re­
quired to adapt a Harris remote control 
system to the transmitter. Connections are 
easily and simply made at a terminal strip 
in the cabinet. 

TESTING. Environmental tests, in con­
ditions surpassing those of any location a 
transmitter is likely to encounter, have been 
imposed on the FM-1 K. The transmitter is 
capable of operating at altitudes up to 10,-
000 feet (3000 meters), in an ambient 
temperature range of - 20° to +45° C. 

In addition, your FM-1 K is fully tuned and 
operationally tested on your frequency 
before shipment. 

FULL METERING. Six meters, including 
four large, front-panel meters, provide full 
monitoring of the transmitter's operating 
parameters. Included is a power indicator 
that permits direct reading of both power 
output and standing wave ratio. 

GENERAL. There are many other opera­
tional and convenience features incorpor­
ated into the FM-1 K. These include: 

Pushbutton Operation-On-off functions 
are controlled by lighted pushbuttons at 
the top left of the transmitter. These are 
clearly marked "Filament On-Off", "Plate 
On-Off". 

High-Capacity Blower- backed up by a 
precision air-pressure switch, gives com­
plete protection to the final amplifier tube. 

Straightforward Design-allows easy 
accessibility to all components. 

Handsome Styling-the transmitter cabinet 
is attractively yet functionally styled, and 
features a white and blue finish, with a 
black meter panel. 

FCC Type Acceptance-the FM-1 K is FCC 
type accepted for mono or stereo broad­
casting in the 87.5 to 108 MHz FM band. 
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HARRIS' MS-15 . .. THE MOST ADVANCED FM EXCITER IN THE INDUSTRY 

The solid-state MS· 15 exciter employs 
Digitally Synthesized Modulation, over• 
shoot compensation, and other exclusive 
design techniques, to g ive you an FM sound 
that is noticeably cleaner, noticeably 
louder tha n any competit ive signal. The ex· 
citer is available for mono or stereo opera· 
tion, with or without SCA. The modular 
construction of the MS· 15 a llows you to 
change the mode of operation, or to a dd 
SCA, at any time, by simply plugging in the 
appropriate module(s). 

FCC approval of a system for quadra· 
phonic FM will not obsolete the MS-15. 
Module positions exist which ore ready to 
accept a quad generator. 

DIGITALLY SYNTHESIZED MODULA­
TION. The DSM stereo generator is a new 
development which eliminates the tradeoff 
that exists between switching type and 
balanced modulator types of stereo gen­
erators-poor separation a t high frequen­
cies in the former or poor harmonic rejec­
tion and SCA crosstalk in the latter. The 
DSM stereo generator is capable of both 
50 dB separation (typical) through 15 kHz 
ond on exceptionally clean baseband, pro­
moting minimal interaction between stereo 
and SCA service. Also, pilot phase is auto­
motically controlled so that high separa­
tion can be maintained under varying 
operating conditions. 

OVERSHOOT COMPENSATION. A Dy­
namic Transient Response (DTR) filter has 
been developed by Horris for FM stereo, 
with overshoot no greater than 2% on any 
program material processed by any limiter. 
As a result, from 2 to 6 dB increased 
loudness con be achieved without 
degradation of audio quality. Controlled 
transient response, high stereo separation, 
low crosstalk, and low intermodulation dis­
tortion ore all maintained with increased 

loudness. For monaural stations wishing to 
protect 41 and/or 67 kHz SCA channels, a 
defeatable linear phase lowpass filter is 
provided for optimal linear control of 
overshoot. 

COMPATIBILITY. The MS-15 exciter is 
mechanically and electrically compatible 
with the Horris TE-3 exciter. Mountings are 
in the same location and use the same 
hardware. 

RF output power is 15 watts into 50 ohms, 
continuously adjustable to 3 watts by one 
control. A directional coupler samples and 
meters forward and reflected power, with 
remote metering capability. A harmonic 
filter is placed at the RF module output, 
reducing harmonics to a low level. The 
balanced 600 ohm audio input is 
transformerless to give maximum common 
mode rejection and excellent response. In­
puts will withstand high transients or 
steady state voltages above or below 
ground reference. 

The basic exciter audio response is wide­
band and flat, and can be used directly 
with a studio-transmitter link. The exciter is 
self-contained, including the power supply. 

OTHER FEATURES. The Harris MS-15 ex­
citer ca:i be quickly and easily programm­
ed to any carrier frequency in the 87.5 to 
l 08 MHz band in 50 kHz i;,crements. The 
RF output network is broadband and re­
quires no tuning. Carrier frequencies ore 
generated through a digital synthesizer 
which is locked to a 10 MHz TCXO high 
stab ility frequency standard. The TCXO 
has improved crystal aging characterist ics 
and does not require an oven. The syn­
thesizer also provides outputs at 2.5, 5, 10, 
15, 20 and 25 MHz for easy frequency 
comparison to the National Bureau of 
Standards WWV transmissions. 

Pre-emphasis is selectable to 75, 50, 25 or 
0 microseconds in either monophonic or 
stereophonic operation. 

Remote control capability includes 
switching between stereo and mono, and 
selection of left, right, or left-plus-right in­
puts for monophonic operation. 

SCA OPERATION. SCA operation is add­
ed to the exciter through a plug-in module. 
It is available with either stereo or mono 
operation; up to two channels can be add­
ed to mono exciters, or a single SCA used 
with stereo. Any channel between 25 kHz 
and 75 kHz con be used, although 41 kHz 
and 67 kHz are normally provided. Either 
frequency is selectable on the SCA channel 
card. 

Pre-emphasis is selectable to 150, 75, 50 or 
0 microseconds. The input audio is applied 
to a progromable lowpass filter, and the 
output of the SCA generator filtered so 
that 150 microseconds pre-emphasis can 
be used with no degradation of SCA to 
main channel crosstalk. 

Each SCA module has a pair of audio in­
puts, one AC coupled for audio, and the 
other DC coupled for data and video 
transmission. 

The subcarrier level is adjustable to provide 
from l % to 30% composite baseband 
SCA injection. When an SCA subcorrier is 
turned on or off, an automatic composite 
level switcher noiselessly compensates for 
the change in baseband injection level. 
l 00% peak modulat ion is maintained in­
dependent of SCA status. 

EASE OF MAINTENANCE. The entire ex­
citer is modular for ease of trouble­
shooting and maintenance. An extender 
card is provided to allow easy servicing. 
Extensive metering is provided, and LEO 
status lights on the modules indicate 
various performance features. 
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FM-1 K SPECIFICATIONS 

GENERAL 
POWER OUTPUT: One kilowatl. 
FIIQUINCY RANGI: 87.5 to 108 MHz, tuned to lpe<ified operating frequency. RF OUTPUT IMPEDANa: 50 ohms. 
OUTPUT Tl!RMINATION: 1-¾" EIA flonge. FRIQUINCY STAIIUTY: ±300 Hz 0° to 45°C TCXO. TY,e OF MODULATION: Direct Carrier Frequency Modulation (OCFM). MODULATION CAPAIIUTY: ±100 kHz. AC INPUT POWER: 208/2-40 V, 60 or 50 Hz, single phose, three wire. Power consumption, 2100 watts (approx.). 115/230 V, 60 or 50 Hz, 150 watts for MS-15. 
RF HARMONICS: Suppression meets all FCC requirements. POWER SUPPLY RECTIFIERS: Silicon. 
AlTITUDI: 10,000 feet (3000 meters). 
AMBIENT TEMPERATURE RANGE: -20°C to + <45°C. MAXIMUM VSWR: 1.7 to 1. 
OVERALL CABINET SIZE: 29"W (7<4cm) x 78"H (198cm) x 3,3"0 (8<4cm). FRONT DOOR SWING: 29" (7<4cm). 
FINISH: White, blue ond block. 
W11GHT & CUIAGE: Export: 1300 lbs. (590 kg). Domestic, 1050 lbs. (-476 kg). 10-4 cu. ft. (2.9 cu. m). 

MONAURAL MODE 
AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistive, od,,ptable to other impedances. · INPUT ALTl!R: Controlled r .. ponse LPF, defeotoble. AUDIO INPUT LEVEL: +10 d Bm ± 1 dB for 100% modulotic,n at -400 Hz. AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC pre-emphasis curve ±0.5 dB, 30-15,000 Hz. Selectable: flat, 25 or 50 n1icrosecond pre• emphasis. 
HARMONIC DISTORTION: 0.2% or less, 30-15,000 Hz. IMO: 0.2%, 60(7000 Hz, -4,1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. -400 Hz @ ±75 lltHz deviation). AM NOISE: 50 dB below reference carrier AM modulation 1CI0%. 

STEREOPHONIC MODE 
TYPE OF MODULATION: Digitally Synthesized Modulation (0:SM). AUDIO INPUT IMPEDANCE: (left to right) 600 ohms balanced, resistive. Adop• table to other impedances. 
AUDIO INPUT LIVEL: (left and right) + 10 dBm ± 1 dB for 100% modulation at -400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 microsecond, FCC pre-emphasis curve ±0.5 dB 30-15,000 Hz. Selectable, flat, 25 or 50 microsecond. pre-emphasis, 
INPUT FILTERING: 15 kHz LPF, -45 dB rejection at 19 kHz. OVERSHOOT PROTECTION: Dynamic tronoient response (OTR;1 filter. AUDIO TRANSIENT RISPONSE: 2% maximum overshoot beyond steady state. Oefeotoble for t .. 1 purposes. 

HARMONIC DISTORTION: (left or right) 0.-4% or less, 30-15,000 Hz. IMO: 0.-4%, 60(7000 Hz, -4, 1 ratio. FM NOISE: (left or right) 65 dB minimum below 100% modulation. Reference, -400 Hz, 75 microsecond de-emphasis, ±75 kHz deviation. PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, 0° to <45°C. PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: -40 dB minimum 30-15,000 Hz. CROSSTALK: (main to stereo sub-channel or stereo sub-to-main channel) -45 dB below 90% modulation. 
SUB CARRIER SUPPRESSION: 50 dB below 90% modulation. 76 kHz SUPPRISSION: 60 dB minimum below 100% modulation. MODES: Stereo, mono (l + R), mono (l), mono (R). _Remoteoble. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: -41 or 67 kHz progromoble, ony frequency betwffn 25 and 75 kHz on lpe<iol order. 
FREQUENCY STABILITY: ±500 Hz. 
MODULATION CAPABILITY: ±7.5 kHz. AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 ohms unbolonced (OC coupled). 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at -400 Hz. AUDIO FREQUENCY RESPONSE: -41 kHz and 67 kHz, 150 microsecond pre· emphasis ± 1 dB, standard. Selectable, flat, 50 or 75 microsecond pre­emphosis. 
INPUT FILTERING: Programoble LPF, 4.5 kHz standard. DISTORTION: less than 1 %, 30-5000 Hz. ±5 kHz deviation. FM NOISE: (main channel not modulated) 55 d B minimum (ref, 100% = ±5 kHz deviation a t -400 Hz). CROSSTALK: (SCA to main or stereo sub-channel): -60 dB or better. . CROSSTALK: (main or stereo sub-channel lo SCA), 50 dB below ±5 kHz_ devto• tion of SCA, with mono or stereo channels modulated by frequencies 30-15,000 Hz, SCA demodulated with 150 microsecond de-emphasis .. CROSSTALK: SCA to SCA (-41 kHz/67 kHz) 50 d B demodulated with 150 microsecond de-emphasis. 
AUTOMATIC MUTE LEVEL: Variable from 0 10 -30 dBm. MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustoble. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, unbalanced. INPUT LEVEL! 1.0 VRMS nominal for ±75 kHz deviation. AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. PHASE LINEARITY: ±2°, 30 Hz to 75 kHz. 

Specifications subject to change w ithout notice. 

ORDERING INFORMATION 
FM-1 K, 1 kW FM t ransmitter w ith MS-15 •Helter, for wideband operation, 50/ 60 Hz. . .. •.. .. ...•.... ... 994-8046-001 Mono generator (add for mono operation) . .. .• .•• ....... .... ......... •. .. ....... . ...•... ..... • .... 994-8019-001 DSM stereo generator with DTR (odd for stereo opera t ion) .... ... . •. .. ..••.. .....• ...... . ...... • • . ... 99-4-8020-001 SCA generator (add for SCA operation, specify 41 or 67 kHz) •.......•.......................... • .. • • 994-7992-001 

JK-1.SM-1279 
ADV. 508A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION AND 
INFOANIAT10N PROC&S81NO 

FM-300KD 
Solid-State Main/ Alterr.ate 300-Watt 

FM Transmitter 

FM-300K 
Solid-State 300-Watt FM Transmitter 

• All solid state 

• Complete backup with optional automatic changeover 
in FM-300KD 

• DSM stereo generator* ... stereo separation 
exceeding accurate monitor measurement capability 

• DTR filter technique holds overshoot to 2% or less 

• 2 to 6 dB increase In loudness 

• Improved reliability 

• Recycling overload circuit 

• Remote control connections 

• Full metering 

• Plug-in mono, stereo and SCA generators 

• No crystals required-field tuneable 87.5 to 108 MHz 

• Patented 

Harris' 300-watt FM transmitter Is available In two configurations 
-the standard model (FM-300K) and the main/alternate version 
(FM·300KD) with optional automatic changeover. 

The FM-300KD is a completely redundant transmitter designed 
to give you total protection against off-air time. Consisting of two 
300-watt FM transmitters and an optional automatic changeover 
panel mounted in a single 24-lnch wide cabinet, the FM-300KD 
will automatically switch to the alternate transmitter in case of 
RF loss from the main unit. This configuration also allows you to 
perform transmitter maintenance during broadcast hours with 
no down time. 

The FM-300K single transmitter is mounted in the same size 
cabinet as the FM-300KD, and the extra cabinet space may be 
utilized for monitoring and test equipment. 

Both transmtters are 100% solid state for top reliability, and 
represent two of the first all-solid-state 300-watt broadband trans­
mitters ever developed. Harris was the first equipment manu­
facturer to Introduce an all-solid-state radio broadcast transmit­
ter-the MW-1 , one-kilowatt AM transmitter-and has been de­
livering these transmitters since early 1975. This solid-state 
transmitter engineering experience and technology has now 
been applied to Harris' 300-watt FM transmitters to bring you 
the n ·st advanced design available anywhere. 

The transmitters aiso incorporate such Harris-developed features 
as Digitally Synthesized Modulation (DSM) for the very finest 
stereo signal available; and the Dynamic Transient Response 
(DTR) filter, which holds overshoot on any program material to 
2% or less. Additional features include automatic recycling; an 
air cooling system with replaceable dust filter; availablllty of 
two SCA channels; a wideband input for use with microwave 
studio-transmitter links; and modular design for ease of mainte­
nance. 
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POWER AMPLIFIER (PA). The power am• 
pllfler consists of four modules, each 
module containing two transistor amplifiers 
in a highly efficlenlt broadband amplifier 
circuit. Each module has an individual cur­
rent protection clrcu it and voltage regula­
tor. LED status lights, Indicate the condition 
of each amplifier. A front panel test point 
allows a measurement of relative RF power 
output with a DC voltmeter. The PA RF 

broadband output combiner network allows 
the failure of an amplifier module without 
causing an off-air condition. Each module 
is rated at 100 watts, with transmitter power 
output 300 watts nominal. 

INTERMEDIATE POWER AMPLIFIER (IPA). 
The IPA is Identical to the PA modules, and 
can be Interchanged with a PA module In 

the event of an IPA failure for operation at 
reduced power. Optimum broadband 
matching of the Input provides a low VSWR 
to the FM exciter over the entire FM band. 

CONTROL CIRCUITS. Control function cir­
cuits are provided for transmitter turn on, 
AFC lock, RF mute, air flow, PA overload, 
and VSWR protection. Remote control in­
terface Is also provided. Status lights with 
memory are provided for VSWR and ampli­
fier overloads. The transmitters are 
equipped for AC restart In case of a power 
failure while on the air. 

AUTOMATIC RECYCLING. The recycle cir­
cuitry Is self-clearing and uncomplicated. 
Should a momentary overload occur, the 
transmitter will recycle automatically. If 
the overload occurs In excess of the num­
ber of times pre-set, the transmitter will 
remain off the air until It ls reset, either 
manually or by remote control. 

HARMONIC FILTER. An Internal (self-con­
tained) harmonic filter is provided which 
assures compliance with RF harmonic out­
put requirements. It allows coverage of the 
entire FM band. 

DIRECTIONAL COUPLER. An Internal di­
rectional coupler provides local and re­
mote Indication of both forward output 
power and reflected power. The reflected 
power section Is connected to the control 
circuit for the purpose of Initiating ampli­
fier shutdown in the event of excessive 
VSWR. The forward power section Initiates 
changeover to the spare amplifier after the 
output power drops to a pre-determined 
level (FM-300KD only). 

POWER SUPPLY. The DC power supplies 
for the control circuits and amplifier mod­
ules are capable of operation from any 
conventional 200-260 VAC, 50/60 Hz single 
phase AC power supply. The PA RF ampli­
fier modules are supplied by a feedback­
type Integrated circuit voltage regulator 
whose output Is adjustable with a single 
front panel control. Each voltage regulator 
can operate with a continuous short on Its 
output safely, without causing further dam­
age, due to its current foldback capability. 
The IPA voltage regulator Is also adjust­
able. Cooling Is provided for regulator 
devices. Silicon power rectifiers are used 
throughout. 

METERING. Ample transmitter metering is 
provided for functions Including RF out­
put, VSWR, PA DC Input voltages and cur­
rents, IPA DC Input voltage and current, 
and unregulated supply voltage. LED Indi­
cators on the IPA module and PA module 
front panels give indication of correct RF 
output for easy fault location. 
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Block diagram of FM-300KD transmitter system, with 
optional equipment shown inside dotted lines. 

QUALITY COMPONENTS, Every transmit­
ter component Is conservatively operated 
and chosen to give optimum performance 
In continuous duty service. 

PLUG-IN MONO, STEREO AND SCA GEN• 
ERATORS. The FM-300K and FM-300KD 
transmitters may be equipped for mono or 
stereo operation, with or without SCA. The 
design versatility allows you to order for 
mono operation originally, then add stereo 

and/or SCA at a later date by plugging the 
appropriate module(s) Into the exciter. 
Since the SCA generators have spectrally 
pure filtered outputs, 41 and 67 kHz SCA 
channels may be operated simultaneously 
while In the mono mode without harmonic 
interference. 

DIGITALLY SYNTHESIZED MODULATION 

(DSM). The DSM stereo generator is an 

advanced development which eliminates 
the tradeoff that exists between switching 
type and balanced modulator types of 
stereo generators-poor separation at high 
frequencies in the former or poor harmonic 
rejection and SCA crosstalk In the latter. 
The DSM stereo generator Is capable of 
both 50 dB separation (typical) through 
15 kHz and an exceptionally clean base­
band, promoting minimal interaction be­
tween stereo and SCA service. Also, pilot 
phase is automatically controlled so that 
high separation can be maintained under 
varying operating conditions. 

OVERSHOOT COMPENSATION. A Dynamic 
Transient Response (DTR) filter has been 
developed by Harris for FM stereo, with 
overshoot no greater than 2% on any pro­
gram material processed by any limiter. As 
a result, from 2 to 6 dB Increased loudness 
can be achieved without degradation of 
audio quality. Controlled transient re­
sponse, high stereo separation, low cross­
talk, and low Intermodulation distortion are 
all maintained with Increased loudness. For 
monaural stations wishing to protect 41 
and/or 67 kHz SCA channels, a defeatable 
linear phase low pass filter Is provided 
for optimal linear control of overshoot. 

SCA OPERATION. Up to 1wo SCA channels 
can be added to monaural transmitters, or 
a single SCA channel a.dded to a stereo 
transmitter through module(s) plugged Into 
the exciter. Any channel between 25 kHz 
and 75 kHz can be used, although 41 kHz 
and 67 kHz are normally provided. Either 
frequency Is selectable on the SCA chan­
nel card. 

Pre-emphasis Is selectable to 150, 75, 50 or 
o microseconds. The Input audio Is applied 
to a programmable lowpass filter, and the 
output of the SCA generator filtered so 
that 150 microseconds pre-emphasis can 
be used with no degradation of SCA to 
main channel crosstalk. 

Each SCA module has a pair of modula• 
tlon Inputs, one balanced and AC coupled 
for audio, and the other DC coupled for 
data and video transmission. 

The subcarrier level is adjustable to pro­
vide from 1 % to 30% composite baseband 
SCA injection. When an SCA subcarrier Is 
turned on or off, an automatic composite 
level switcher noiselessly compensates for 
the change in baseband Injection level. 
100% peak modulation Is maintained lnde• 
pendent of SCA status. 

GENERAL The MS-15 exciter RF output 
power is 3 to 15 watts into 50 ohms, con­
tinuously adjustable by one control. A di· 
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rectlonal coupler saImples and meters for­
ward and reflected power, with remote 
metering capablllty. A harmonic filter Is 
placed at the RF module output, reducing 
harmonics to a low l1evel. The balanced 600 
ohm audio Input Is 1:ransformerless to give 
maximum common nnode rejection and ex­
cellent transient response. Inputs wlll with­
stand high transients or steady voltages 
above or below groIund reference. 

The transmitters can be quickly and easily 
programmed to any carrier frequency In 
the 87.5 to 108 MHz band In 50 kHz Incre­
ments. Carrier frequencies are generated 
through a digital synthesizer which Is 
locked to a 10 MHz TCXO high stablllty 
frequency standard. The TCXO has Im­
proved crystal aging characteristics and 
does not require an oven. The TCXO out­
put may be conveniently and directly com-

pared with any one of several worldwide 
frequency standards. 

EASE OF MAINTENANCE. The transmitters 
are modular for ease of trouble-shooting 
and maintenance. An extender card Is pro­
vided to allow easy servicing. Extensive 
metering Is provided, and LED status lights 
on the exciter modules Indicate various 
performance features. 

FM-300K/FM-300KD SPECIFICATIONS 

GENERAL 
POWER OUTPUT: 300 watts. 
FREQUENCY RANGE:: 87.5 to 108 MHz. Exciter programmable 

In 50 kHz lncrememts. IPA and PA wideband. 
RF OUTPUT IMPEDANCE: 50 ohms. 
OUTPUT TERMINATION: Type N female. 
FREQUENCY STABIL.ITY: ±300 Hz 0° to 45° C TCXO. 
TYPE OF MODULAT'ION: Direct Carrier Frequency Modulation' 

(DCFM). 
MODULATION CAPABILITY: ±100 kHz. 
AC INPUT POWER: 2:08 to 245 VAC, 50 or 60 Hz. Single phase, 

±5% variation. 
RF HARMONICS: 60 dB or better. 
POWER SUPPLY RECTIFIERS: Silicon. 
ALTITUDE: 12,000 ft. (3658 meters) maximum at rated ambient. 
AMBIENT TEMPERA'fURE RANGE: o•c to +50°C. 
HUMIDITY: Up to 95% non-condensing. 
MAXIMUM VSWR: 1.:2 to 1. 
OVERALL CABINET SIZE: Approx. 27¾" W x 71 ¾ 11 H x 29¾ 11 

D (70.5 cm x 182.a cm x 75.6 cm). 
FINISH: White, blue 13nd black. 

MONAURAL MODE 
AUDIO INPUT IMPEC►ANCE: 600 ohms balanced, resistive, 

adaptable to other Impedances. 
INPUT FILTER: Cont1rolled response LPF, defeatable. 
AUDIO INPUT LEVEIL: +10 dBm ±1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC 

pre-emphasis curve ±0.5 dB, 30-15,000 Hz. Selectable: flat, 25 
or 50 microsecond pre-emphasis. 

HARMONIC DISTOR'flON: 0.2% or less, 30-15,000 Hz. 
IMD: 0.2%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: 68 dB below 100% modulation (ref. 400 Hz @ ±75 

kHz deviation). 
AM NOISE: 65 dB bt3low reference carrier AM modulation 100%. 

STEREOPHONIC MCIDE 
TYPE OF MODULATIION: Digitally Synthesized Modulation (DSM). 
AUDIO INPUT IMPEDANCE: (Left to right) 600 ohms balanced, 

resistive. Adaptable to other Impedances. 
AUDIO INPUT LEVEIL: (Left and right) +10 dBm ± 1 dB for 100% 

modulation at 400 Hz. 
AUDIO FREQUENc,r RESPONSE: (Left and right) Standard 75 

microsecond, FCC: pre-emphasis curve ±0.5 dB 30-15,000 Hz. 
Selectable: flat, 25i or 50 microsecond pre-emphasis. 

INPUT FILTERING: ·15 kHz LPF, greater than 45 dB rejection at 
19 kHz. 

OVERSHOOT PROTIECTION: Dynamic transient response (DTR) 
filter. 

AUDIO TRANSIENT RESPONSE: 2% maximum overshoot be­
yond steady state. Defeatable for test purposes. 

AP-2M-279 
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HARMONIC DISTORTION: {Left or right) 0.4% or less, 30-15,000 
Hz. 

IMD: 0.4%, 60/7000 Hz, 4:1 ratio. 
FM NOISE: (Left or right) 65 dB minimum below 100% modula­

tion. Reference: 400 Hz, 75 microsecond de-emphasis, ± 75 
kHz deviation. 

PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ±1 Hz, 0° to 45°C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 40 dB minimum 30-15,000 Hz. 
CROSSTALK: (Main to stereo sub-channel or stereo sub-to-main 

channnel) 45 dB below 90% modulation. 
SUB CARRIER SUPPRESSION: 60 dB below 90% modulation. 
78 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES: Stereo, mono (L + R), mono (L), mono (R). 

Remoteable. 

SCA SPECIFICATIONS 
MODULATION: Direct FM. 
FREQUENCY: 41 or 67 kHz programmable, any frequency be-

tween 25 and 75 kHz on special order. 
FREQUENCY STABILITY: ±500 Hz. 
MODULATION CAPABILITY: ±7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) 

and 2000 ohms unbalanced (DC coupled). 
AUDIO INPUT LEVEL: +10 dBm ±1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 micro­

second pre-emphasis ±1 dB, standard. Selectable: flat, 50 or 
75 microsecond pre-emphasis. 

INPUT FIL TEAING: Programmable LPF, 4.5 kHz standard. 
DISTORTION: Less than 1%, 30-4500 Hz. ±5 kHz deviation. 
FM NOISE: (Main channel not modulated) 55 dB minimum (Ref: 

100% = ±5 kHz deviation at 400 Hz). 
CROSSTALK: (SCA to main or stereo sub-channel): -60 dB or 

better. 
CROSSTALK: (Main or stereo sub-channel to SCA): 50 dB below 

± 5 kHz deviation of SCA, with mono or stereo channels modu­
lated by frequencies 30-15,000 Hz, SCA demodulated with 150 
microsecond de-emphasis. 

CROSSTALK: SCA to SCA (41 kHz/67 kHz) 50 dB demodulated 
with 150 microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from Oto -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustable. 

WIDEBAND MODE 
INPUT IMPEDANCE: Greater than 5000 ohms resistive, 

unbalanced. 
INPUT LEVEL: 1.0 VRMS nominal for ±75 kHz deviation. 
AMPLITUDE RESPONSE: ±0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY: ±2°, 30 Hz to 75 kHz. 

ADV. 534A PTO. IN U.S.A. 
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HARRIS 
COMMUNICA T IO N AND 
IN FORMATION PAOCESSINO 

MS-15 
Maximum Signal 

FM 
Exciter 

• Patented DSM Stereo Generator provides separation 
exceeding accurate measurement capability of most 
monitors 

• DTR filter technique permits 2 to 6 dB loudness 
Increase by eliminating overshoot 

• Ultra linear VCO for minimum distortion 

• Ovenless TCXO provides maximum stability 

• System design virtually eliminates crosstalk Into L-R 
and SCA channels under dynamic and steady state 
conditions 

• Automatic pllot phase control and digital circuitry give 
long-term high performance 

• MS-15--the first significant advance In FM exciters . In 
over a decade 
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HARRIIS' MS-15 

A few years ago, Har1ris Introduced PDM to 
the AM broadcaster .and sent hundreds of 
conventional AM transmitters to standby 
service. 

The MS-15 FM exclte,r now makes all other 
FM exciters as obsolete as the plate 
modulated AM transmitter. Using patented 
DSM (Digitally Synlthesized Modulation) 
and OTA (Dynamic Transient Response) 
techniques, the MS-·15 offers the quality­
minded FM broadc:aster the first real 
alternative to the "mo-too" designs, based 
on decade-old techni:>logy, found in other 
FM exciters. 

HARRls mJ = =.= 
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ULTRA-LINEAR VCO. The unique VCO of 
the MS-15 features superb linearity not 
found In conventional modulated oscillator 
designs. The 0.2% maximum monaural 
distortion specification is conservative, 
and typical readings below this limit are 
not unusual. 

Since non-linearities in any direct FM 
modulated oscillator severely limit stereo 
performance, the importance of this ultra 
linearity can easily be seen. Performance 
is not compromised by complexity. There 
are no tuning adjustments required of any 
kind. Only a single jumper is used to select 

either the lower or upper half of the FM 
band! 

DIGITAL SYNTHESIZER. The MS-15 uses a 
10 MHz TCXO high-stability reference 
oscillator and programable divider chain 
in its dual-state phase locked loop AFC 
system. The synthesizer provides outputs 
at 2.5, 5, 10, 15, 20 and 25 MHz, permitting 
direct comparison against WWV transmis­
sions on these frequencies. The synthesiz­
er can be easily programmed to any carrier 
frequency in the 87.5 to 108 MHz band in 
50 kHz increments. The dual state AFC will 
acquire the VCO over a ± 10 MHz range In 
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THE MOST ADVANCED FM EXCITER IN THE INl:)USTRY 

a maximum of 5 seconds, starting from an 
unlocked condition. Once locked, the AFC 
passband Is narrowed, maximizing FM 
signal to noise. 

DIGITALLY SYNTHESIZED MODULATION. 
The DSM stereo generator Is a new, 
patented development that obsoletes 
switching and balanced modulator forms 
of stereo generation. While these earlier 
types of stereo generation suffer from 
degraded separation at the lower and 
upper frequency limits (50 Hz and 15 kHz), 
and/or poor harmonic rejection resulting 
in degraded crosstalk , DSM has neither of 
these trade-offs. This results in the 
cleanest-sounding stereo performance of 
any FM exciter. Minimum separation is 45 
dB from 30 to 15,000 Hz and typically 
separation wlll exceed 50 dB over this 
entire band. Since this exceeds guaranteed 
accuracy of most modulation monitors, 
only carefully cal ibrated test equipment 
will be able to accurately measure the 
actual performance of the MS-15. 

The high performance characteristics of 
the DSM generator are easy to maintain 
year after year. The digital circuitry 
employed reduces user adjustments to a 
bare minimum, and these are relatively 
non-critical in nature. An automatic pilot 
phase control makes it virtually impossible 
to misadjust this critical parameter. 

OVERSHOOT COMPENSATION. A Dy­
namic Transient Response (OTA) filter was 
developed by Harris for FM stereo which 
holds overshoot on any program material 
to 2% or less. As a result, from 2 to 6 dB 
Increased loudness can be achieved with 
no degradation of audio quality. Con­
trolled transient response, high stereo 
separation, low crosstalk and low Inter­
modulation distortion are all maintained 
with the increased loudness. 

SCA OPERATION. Up to 2 optional SCA 
generators may be plugged Into the exciter 
mainframe. A balanced 600 ohm input Is 
provided for normal SCA program audio, 
and a separate DC coupled wideband input 
to the generator's direct FM modulator Is 
provided for telemetry or data transmis­
sion where DC coupling Is required. 
Crosstalk under dynamic programming 
conditions, which plagues many SCA 
generation systems, is virtually inaudible 
In the MS-15 exciter system. 

POWER AMPLIFIER. The power amplifier 
module is conservatively rated at 15 watts 
output, and requires no tuning across the 
entire FM band. A lowpass filter with one 
tuning adjustment keeps AF harmonics to 
less than -53 dB. The output is VSWA 
protected to prevent accidental damage to 
the PA. 

GENERAL. The MS-15 mainframe Is 

ruggedly constructed from interlocking 
aluminum extrusions. A positive guidance 
system permits easy reImoval and reinser­
tion of all modules. All modules can be 
serviced from the front C>f the exciter using 
the extender card supplied with the 
exciter. 

Audio inputs are transformerless and 
balanced to give maxlm1um common mode 
rejection while maintaining excellent re­
sponse. Inputs will withstand high tran­
sients or steady state voltages above or 
below ground reference,. 

The basic exciter audio response Is 
wideband and flat, and can be used, 
without interface, direc:tly with a studio­
transmitter link. 

The exciter Is conflgiured to accept a 
plug-in quadraphonic IFM generator and 
provides metering of Left and Right rear 
audio inputs. All of the five competing 
quadraphonic systems. currently under 
consideration by the FiCC can be accom­
modated by the MS-15. 

Status LED indicators are used throughout 
to aid In troubleshooting. Metering Is 
provided to monitor 20 functions. A peak 
reading audio voltmeter aids in setting up 
the exciter on tones, anid can serve as an 
accurate peak program indicator. 

The Harris DSM stereo 
generator, with digitally 
synthesized modulation, 
provides 45 dB stereo 
separation minimum, 30· 
15,000 Hz, and overshoot 
no greater than 2%. 

C:OMMUNOC::A fOO ......... t:I ---
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M~~-15 SPECIFICATIONS 

GENERAL 

POWER OUTPUT: 3W to 1 SW, continuously variable. 
FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating 

frequency (programmable, 50 kHz channel spacing). 
RF OUTPUT IMPEDANCE: 50 ohms, open and short cllrcult proof. 
OUTPUT CONNECTION: BNC. 
FREQUENCY STABILITY: ± 300 Hz o· to 5o•c. TCXO .. 
TYPE OF MODULATION: Direct Carrier Frequency Modulation (DCFM). 
MODULATION CAPABILITY: ± 100 kHz. 
AC INPUT POWER: 100to 130VAC or200 to260 VAC, 60o,r50 Hz, 150W. 
RF HARMONICS: Suppression meets all FCC requirements for 10 watt 

educational (53 dB). 
POWER SUPPLY RECTIFIERS: Silicon. 
ALTITUDE: 15,000 ft . 
AMBIENT TEMPERATURE RANGE : o· c to 5o• c (operatlc)nal to -20°C). 
OVERALL CABINET SIZE: 17 .7" W (44 cm) x 14"H (35 c:m) x 12" 0 (30 

cm). (19" rack mounting standard) 
FINISH: Black 
AUDIO/CONTROL CONNECTIONS: 2 x 18 pin barrier st,rips paralleled 

by 36 pin and socket connector. 
MODULATION METER : 10 position, fast rise A/C metering (adjustable 

to meet FCC ballistics). 
MULTIMETER: 10 position, DC metering. 

MONAURAL MODE 

AUDIO INPUT IMPEDANCE: 600 ohms balanced, resistlvu, adaptable to 
other Impedances. 

INPUT FILTER : Controlled response LPF, def eatable. 
AUDIO INPUT LEVEL: + 10 dBm± 1 dB for 100% modlulation at 400 

Hz. 
AUDIO FREQUENCY RESPONSE: Standard 75 mlcrosec:ond FCC pre­

emphasis curve ± 0.5 dB, 30-15,000 Hz. Selectable: flat, 25 or 50 
m icrosecond pre-emphasis. 

HARMONIC DISTORTION : 0.2% or less, 30-15,000 Hz. 
IMO: 0.2%, 60/ 7000 Hz, 4:1 ·ratio . 
FM NOISE: 68 dB below 100% modulation (ref. 400 H:z@ ± 75 kHz 

deviation, measured 30 Hz to 15 kHz with 75 microsecond 
de-emphasis). 

AM NOISE: 70 dB below reference carrier AM modulation 100%, Pout 
= 15 w. 

STEREOPHONIC MODE 

TYPE OF MODULATION: Digitally synthesized modula·tlon (DSM). 
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced, 

resistive. Adaptable to other impedances. 
AUDIO INPUT LEVEL : (left and right) + 10 dBm ± 1 dB for 100% 

modulation at 400 Hz. 
AUDIO FREQUENCY RESPONSE: (left and right). Standard 75 micro­

second, FCC pre-emphasis curve ± 0.5 dB 30-15,000 Hz. Selectable: 
flat , 25 or 50 microsecond pre-emphasis. 

INPUT FILTERING: 15 kHz LPF,45 dB rejection at 19 kHz. 
OVERSHOOT PROTECTION: Dyn'amlc transient respomie (OTA) f ilter. 

AUDIO TRANSIENT RESPONSE: 2% maximum overshoot beyond 
steady state. Defeatable for test purposes. 

HARMONIC DISTORTION: (left or right). 0.4% or less, 30-15,000 Hz. 
IMO: 0.4% , 6017000 Hz, 4 :1 ratio. 
FM NOISE: (left or right) 65 dB minimum below 100% modulation. 

Reference: (400 Hz, 75 microsecond de-emphasis, ± 75 kHz 
deviation, measured 30 Hz to 15 kHz). 

PILOT OSCILLATOR: Crystal controlled. 
PILOT STABILITY: 19 kHz ± 1 Hz, o· to 50' C. 
PILOT PHASE: Automatically controlled. 
STEREO SEPARATION: 45 dB minimum, 30-15,000 Hz. 
DYNAMIC STEREO SEPARATION: 40 dB minimum under normal 

programming conditions. 
CROSSTALK: (main to stereo sub-channel or stereo sub-to-main 

channel) 45 dB below 90% modulation. 
SUB-CARRIER SUPPRESSION: 60 dB below 100% modulation. 
78 kHz SUPPRESSION: 60 dB minimum below 100% modulation. 
MODES : Stereo, mono (L + A) mono (L), mono (A). Remoteable. 

SCA SPECIFICATIONS 

MODULATION: Direct FM 
FREQUENCY : 41 or 67 kHz programmable, any frequency between 25 

and 75 kHz on special order. 
FREQUENCY STABILITY: ± 500 Hz. 
MODULATION CAPABILITY: ± 7.5 kHz. 
AUDIO INPUT IMPEDANCE: 600 ohms balanced (AC coupled) and 2000 

ohms unbalancd (DC coupled, BNC connect ions on rear panel). 
AUDIO INPUT LEVEL: + 10 dBm ± 1 dB for 100% modulation at 

400 Hz. 
AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 150 microsecond 

pre-emphasis ± 1 dB, standard. Selectable: flat, 50 or 75 
microsecond pre-emphasis. 

INPUT FILTERING : Programmable LPF, 4.5 kHz standard. 
DISTORTION: Less than 1 % , 30-4,500 Hz. ± 5 kHz deviation. 
FM NOISE : (Main channel not modulated) 55 dB minimum (ref: 100% = 

± 5 kHz deviation at 400 Hz). 
CROSSTALK: (SCA to main or stereo sub-channel); -60 dB or better. 
CROSSTALK: (Main or stereo sub-channel to SCA); 50 dB below ± 5 

kHz deviation of SCA, with mono or stereo channels modulated by 
frequencies 30-15,000 Hz, SCA demodulated with 150 microsecond 
de-emphasis. \ 

CROSSTALK : SCA to SCA (41 kHz/67 kHz) 50 dB demodulated with 150 
microsecond de-emphasis. 

AUTOMATIC MUTE LEVEL: Variable from O to -30 dBm. 
MUTE DELAY: Adjustable 0.5 to 20 seconds. 
INJECTION LEVEL: 1 % to 30% of composite. Adjustable. 

WIDEBAND MODE 

INPUT CONNECTOR: BNC. 
INPUT IMPEDANCE: Greater than 5000 ohms resist ive, unbalanced. 
INPUT LEVEL : 1.0 VRMS nominal for ± 75 kHz deviation. 
AMPLITUDE RESPONSE: ± 0.25 dB, 30 Hz to 75 kHz. 
PHASE LINEARITY : ± 2'. 30 Hz to 75 kHz. 

ORDERING INFORMATION: 

CP-2M-879 
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MS-15 exciter, for wideband operatl,on, 19 inch rack mounted ................................................................... 994-7950-002 
Mono option (add for mono operation) ............................................................................................................. 994-8019-001 
DSM stereo generator with OTA (adcl for stereo operation) ......................................................................... 994-8020-001 
SCA generator (add for SCA operati,on, specify 41 or 67 kHz) .................................................................... 994-7992-001 

ADV. 492C PTD. IN U.S.A. 
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HARRIS 
COMMUNICATIONS AND 
INFORMATION HANDLING 

MS-15R 
FM STEREO 

GENERATOR 

• Drives composite Studio-Transmitter Links or wideband 
input of any FM exciter 

• Uses the same Digitally Synthesized Modulation (DS~ 
and Dynamic Transient Response (DTR) plug-in modules 
as Harris' MS-1 S FM exciter 

• Output module features a true peak reading Light­
Emitting Diode (LED) display of all stereo functions 

• Active transformerless inputs for best transient response 

• Low output impedance for driving lengths of coaxial 
cable 

• Digital circuitry design reduces adjustments to a 
minimum 

• Unique compensation circuit for use with STL's 

• All operating controls are on the front panel 

• Modular construction for ease of maintenance 

• Standard 19-inch rack mounting 

The MS-15R stereo generator is an exclusive Harris development 
that features Digitally Synthesized Modulation (DSM) and 
Dynamic Transient Response (DTR). This generator offers the 
quality-minded FM broadcaster the first real advancement in 
stereo generation in a decade-and obsoletes switching and 
balanced modulator forms of stereo generation. 

While these earlier types of stereo generotion suffer from 
degraded separation at the lower and upper frequency limits (30 
Hz ond 15 kHz), and/or poor harmonic rejection resulting in 
degraded crosstalk, DSM hos neither of these trade-offs. This 
results in the cleanest-sounding stereo performance of any stereo 

---generator. Minimum separation is 45 dB from 30 to 15,000 Hz 
and typical separation will exceed 50 d B over this entire band. 
Since this exceeds the guaranteed accuracy of most modulation 
monitors, carefully calibrated test equipment is required to 
measure the actual performance of the MS-15R. 

The high performance characteristics of the DSM generator are 
easy to maintain year ofter year. The digital circuitry reduces 
user adjustments to a minimum, and these ad justments are 
relatively non-critical in nature. An "automatic" pilot phase con­
trol assures long-te rm stability of this critical parameter. 

OVERSHOOT COMPENSATION. The Dynamic Transient 
Response filter, developed by Harris for FM stereo, holds 
overshoot on any program material to 2% or less, and can be 
used with any FM limiter. As a result, from 2 to 6 dB increased 
loudness con be achieved with no degradation of audio quality. 
Controlled transient response, high stereo separation, low 
crosstalk and low intermodulation distortion are all maintained 
with the increased loudness. 

GENERAL. The modular MS-15R is ruggedly constructed and 
designed for rack mounting. A positive guidance system permits 
easy removal and reinsertion of modules, which can be serviced 
from the front of the generator. 
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Audio inputs ore tronsformerless and balanced to give maximum 
common mode re1jection while maintaining excellent transient and 
frequency response. Inputs will withstand high transients or 
steady state volt·oges a bove or below ground level. 

LED status indicators ore used throughout to aid in 
troubleshooting. A peak-reading audio LED displa y aids in set-

t ing up the stereo generator, and also serves as on accurate peak 
program indicator. 

The MS-15R con be used with any FM exciter that will accept a 
wideband input, and is FCC type accepted for use with the Harris 
MS-1 5 exciter. 

MS-15R SPECIFICATIONS 

AC INPUT POWER: 100 to 130 VAC or 200 to 260 VAC, 60 Hz or 50 Hz, 25 W. 

HUMIDITY RANGE: 0 to 95% relotive humidity, non-condensing. 

ALTITUDE: 15,000 f'eet A.M.S.l. 

AMBIENT TEMPER,~TURE RANGE: 0° C to +50° C (operotionol to - 20° C). 

OVERALL CABINET SIZE: 17.6 in. wide (44.7 cm) x 3.5 in. high (8.9 cm) x 15.8 
in. deep (40.1 cm,). (1 9-inch rock mounting stondord). Net weight: 18 pounds 
(8.2 kg). 

FINISH: Slock with white lettering. 

AUDIO/ CONTROL 1:0NNECTIONS: 12-position borrier strip. 

MODULATION METERING: Output module feotures o true peok reoding LED 
disploy of Left, Right, L+R, L-R, Pilot Injection ond Composite Levels. 

COMPOSITE OUTPUIT LEVEL: Adjustoble from less thon 1 V RMS to greoter thon 
4.5 V RMS for 100% modulotion . 

COMPOSITE OUTPUT IMPEDANCE: 150 ohms unbolonced, resistive (SNC con• 
nector). 

EXTERNAL COMPOSITE .INPUT FOR ADDITIONAL SCA'S OR TELEMETRY: 
10K resistive, unbolonced, SNC connector. Amplitude response :!:0.25 d8, 30 
Hz to 75 kHz. 

COMPOSITE BASEB,AND COMPENSATION: Compensotor provides seporote 
omplitude ond phose compensotion for STL or moduloted oscillotor deficien• 
cies. (Defeotoble. ) 

RFI PROTECTION: M inputs filtered from 100 kHz through 1000 MHz. 

TYPE OF MODULAT'ION: Digitolly synthesized modulotion (DSM). 

AUDIO INPUT IMPIEDANCE: (left ond right) 600 ohms bolonced, resistive. 
Adoptoble to other impedonces. 

AUDIO INPUT LEVEil: (left ond right)+ 10 dBm:!: 1 dB for 100% modulotion ot 
400 Hz. 

AUDIO FREQUENCY RESPONSE: (left ond right) stondord 75 microsecond, 
FCC pre-emphosis curve :!:0.5 dB, 30-15,000 Hz. Selecioble: flot, 25 or 50 
microsecond pre•emphosis. 

INPUT FILTERING: 15 kHz LPF, 50 dB minimum rejection ot 19 kHz ond obove. 

OVERSHOOT PROTECTION: Dynomic tronsient response (DTR) filter. 

AUDIO TRANSIENT RESPONSE: 2% moximum overshoot beyond steody stole. 
Defeotoble for test purposes. 

HARMONIC DISTORTION: (left or right) 0.4% or less, 30-15,000 Hz. 

IMO: 0.4%, 60/7000 Hz, 4: 1 rotio. 

NOISE: (left or right) 75 dB minimum below 100% modulotion. Reference: (400 
Hz, 75 microsecond de-emphosis, 1 V RMS output, meosured 30 Hz to 15 
kHz). 

PILOT OSCILLATOR: Crystol controlled. 

PILOT STABILITY: 19 kHz :!:1 Hz, 0° to 50° C. 

PILOT PHASE: Automoticolly controlled. 

STEREO SEPARATION: 45 dB minimum, 30-15,000 Hz. 

DYNAMIC STEREO SEPARATION: 40 dB minimum under normol progromming 
conditions. 

CROSSTALK: (moin to stereo sub-chonnel or stereo sub-to-moin chonnel) 45 dB 
below 90% modulotion. 

SUB-CARRIER SUPPRESSION: 60 dB minimum below 100% modulotion. 

76 KHZ SUPPRESSION: 60 dB minimum below 100% modulotion. 

MODES: Stereo, mono (L+R), mono (L), mono (R). Remoteoble. 

ORDERING INFORMATION 
MS- l 5R Sterno Generator ..................... . ... , . , ......... . . . ...................... . ............. , , ....... 994- 8140-00 I 

JK-BM-1177 ADV. 521 PTO. IN U.S .A. 
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HARRIS 
COMM U NICATfO N A ND 

•N FOf'IMATION PAOCIISStNO 

FMH 

SUPER-POWER 

CIRCULARLY POLARIZED 

FM ANTENNA 

• High power handling capablllty 

• Internal feed point to radiating element 

• Multi-station capablllty 

• Excellent bandwidth characteristics 

• Rugged braH construction 

• Sliver plated Inner-conductor connectors 

• Radlused element tips to avoid corona problems 

• StalnleH stnl support brackets and hardware 

The Harris super-power FMH circularly polarized FM antennas 

feature unusually high power handling capabllltles, excellent 

bandwidth characteristics, and multi-station capability. 

RADIATING ELEMENT. The radiating element is of brass con­

struction, and has an outside diameter of 3·1/e" . The feed point is 

completely internal, with a pressurized environment up to the feed 

point. Each element is rated at 40 kW, with the exceptions of the 

"A" series end fed 1 and 2 bay antennas and the center led 2 bay, 

which are rated at 32, 35 and 39 kW respectively. El•ment ratings 

are limited only by the average power handling capability of the 

3-W' rigid coaxial line, which we have conservatively derated from 

48 kW to 40 kW. 
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The rugged construction means these antennas will 1withstand the 
most severe weather extremes and wind velocities up to 150 miles 
per hour. 

BANDWIDTH CAPABILITY. The FMH antenna has a low standing 
wave ratio of 1.07:1 or less, ± 200 kHz per given channel with field 
trimming. VSWR at antenna input without field trimming is 1.1: 1 for 
pole mounting atop a tower. VSWR at antenna input without field 
trimming is 1.5:1 or less when side mounted on a tow,er. 

Due to the excellent bandwidth characteristics of 1the radiating 
element, multi-station operation is possible using a common an­
tenna system. The necessary filtering components are available 
from Harris for such diplexing or multiplexing operatic>ns. Stations 
having a frequency separation of up to 4 MHz may be diplexed on a 
common antenna. However, In the case of 40 kW transmitters, a 
minimum frequency separation of 1.2 MHz is advisable to avoid 
excessive heating of filter components. 

CIRCULARITY. The horizontally polarized radlatio,n pattern is 
omni-directional when the antenna is pole mounted atop a tower, 
and circularity is typically ± 2 dB when the antenna is; mounted on 
a 14" diameter steel pole. When side mounted, the i1ntenna pat­
tern will be somewhat affected by the supporting stru1cture. 

DEICING. Deicers are not required in a normal envilronment, as 
the typical VSWR is 1.5:1 or less with ½-inch of rad1lal Ice. How­
ever, heaters for deicing are available. 

ANTENNA MODELS. The Harris FMH super-power FIM antenna is 
available in three versions. The " A" version uses a 3·-¼" element 
feed stem, and 3-¼'' rigid interbay line. It is available, in 3·¼" end 
fed, 3-Ya" center fed and 6-Ya" center fed models, in a1•rays of up to 
12 bays. 

The FMH " B" version uses a 4-Ya" element feed stem, and a 4.14" 
rigid interbay line. It is available in either 6-Ya" end fed or 6-Ya" 
center fed models in arrays of up to 12 bays. 

The FMH "C" version uses a 4-Ya" element feed stem, and 6-Ya" 
rigid interbay line, with 6· Ya" end feed. II is available ini arrays of up 
to 6 bays. 

Each antenna is supplied with a 6-foot input transform,er. The input 
is 50 ohm EIA with either a 3·¼" flange or a 6·¼" flan,ge, depend­
ing on the model type. All antennas are completely asuembled and 
tuned to the customer's frequency at the factory. Aluo, pressure 
testing is done at that time to assure the customer of a leak-free 
antenna, provided the antenna Is properly Installed by a qualified 
erector and is free of damage. 

MOUNTING. Stainless steel mounting brackets and hardware are 
supplied for standard constant cross section towers or steel poles 
at no additional cost. Brackets for mounting on tapere,d towers are 
available at additional cost. 

DIMENSIONS. Each FMH element Is approximately ,i7-½ inches 
long, and 30 inches high. Weight is approximately 57 pounds per 
element with line block. 

MODEL NUMBERS. Because of the many variations within each 
FMH model category, it is helpful in ordering to undlerstand the 
Harris model numbers: 

FMH-1BE 

1= 1 bay 
B=" B"Model 
E= End Fed 

CP-1.5M-180 
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FMH-4AC6 

4= 4bay 
A="A'" Model 
C = Center Fed 
6=6·¼" input 

"A" Model, 31/o" lnterb•y Line, 3·V." Element Stem 

CALCU-3 

TYPE POWERGAIN1 FEMALE POWE~ ICALCU• LATED 
NO. 50 INPUT LATED WIND• 

POWER dB OHM CAPA· WT. LOAD 
INPUT BILITY [LBS) [LBS] 

FMH-1AE 0.4611 •3.3623 31/a" 32kW 114 137 
FMH·2AE 0.9971 ·0.0128 31/a" 32kW 225 304 
FMH-2AC 0.9971 ·0.0128 3¼'' 39kW 250 319 
FMH-2AC6 0,9971 -0.0128 6¼" 64kW 301 421 
FMH•3AE 1.5588 1.9278 3¼" 32kW 336 470 
FMH•4AE 2.1332 3.2903 3¼" 32kW 447 637 
FMH-4AC 2.1332 3.2903 31/a" 39kW 472 652 
FMH-4AC6 2.1332 3.2903 6¼" 64kW 523 758 
FMH-5AE 2.7154 4 .3384 31/a" 32kW 558 804 
FMH-6AE 3.3028 5.1888 3¼" 32kW 669 971 
FMH-6AC 3.3028 5.1888 31/a" 39kW 694 986 
FMH· 6AC6 3.3028 5.1888 6¼" 64kW 745 1096 
FMH-7AE 3.8935 5.9034 31/a" 32kW 780 1138 
FMH-8AE 4.4872 6.5197 31/a'' 32kW 891 1305 
FMH-8AC 4.4872 6.5197 31/a" 39kW 916 1320 
FMH-8AC6 4.4872 6.5197 61/a" 64kW 967 1433 
FMH·10AC 5.6800 7.5435 31/a" 39kW 1138 1653 
FMH-10AC6 5.6800 7.5435 6¼'' 64kW 1189 1770 
FMH·12AC 6.8781 8.3747 3¼" 39kW 1360 1987 
FMH•12AC6 6.8781 8,3747 61/a" 64kW 1411 2108 

" B" Model, 41/o" lnterb•y Line, 4•¼" Element Stem 

ICALCU-3 

TYPE POWERGAIN1 FEMALE POWER2 PALCU· LATED 
NO. 50 INPUT LATED WIND• 

POWER dB OHM CAPA· WT. LOAD 
INPUT BILITY (LBS) [LBS) 

FMH·1BE 0.4611 · 3.3623 6¼" 40kW 159 201 
FMH-2BE 0.9971 ·0.0128 6¼" 56kW 297 407 
FMH•2BC 0.9971 ·0.0128 6¼" 80kW 336 468 
FMH•3BE 1.5888 1.9278 6¼" 56kW 435 613 
FMH-4BE 2.1332 3.2903 6¼" 56kW 573 818 
FMH-4BC 2.1332 3.2903 61/a" 112kW 612 879 
FMH•5BE 2.7154 4.3384 61/a" 56kW 711 1024 
FMH-6BE 3.3028 5.1888 61/a" 56kW 849 1229 
FMH·6BC 3 .3028 5.1888 6¼" 112kW 888 1290 
FMH-7BE 3.8935 5.9034 6¼" 56kW 987 1435 
FMH-8BE 4.4872 6.5197 61/a" 56kW 1125 1641 
FMH·8BC 4.4872 6.5197 61/a" 112kW 1184 1702 
FMH-10BC 5.6800 7.5435 61/a" 112kW 1440 2113 
FMH•12BC 6.8781 8.3747 61/a" 112kW 1716 2524 

"C" Model, tl•V." lnterb,y Line, 4·¼" Element Stem 

TYPE POWERGAIN1 FEMALE POWE~ 
k:ALCU-3 

~ ALCU• LATED 
NO. 50 INPUT LATED WIND• 

POWER dB OHM CAPA· WT. LOAD 
INPUT BILITY [LBS] [LBS] 

FMH-1CE 0.4611 3.3623 6¼" 40kW 205 260 
FMH-2CE 0.9971 0.0128 61/a" 80kW 410 520 
FMH-3CE 1.5888 1.9278 61/a" 120kW 615 780 
FMH· 4CE 2. 1332 3.2903 6¼" 120kW 820 1040 
FMH-5CE 2.7154 4.3384 6¼" 120kW 1025 1300 
FMH-6CE 3.3028 5.1888 61/a" 120kW 1230 1560 

FOOTNOTES·(Apply to ell modela) 

1. Horizotal and vertical power gain and dB gain are the same. 2. Power 
Input capability up to 2,000 ft. above mean sea level. Oerating required 
above 2,00011. 3. Windload based on 50/33 PSF. 112 m.p.h. actual wind 
velocity NOTE: Brackets included In weight and windload calculations. 

ADV. 462A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION ANO 
~ f'N>CIJNWO 

FML 
LOW POWER 

CIRCULARLY POLARIZED 
FM ANTENNA 

• Power Input handling capability of 9 k1W end fed or 12 
kW center fed 

• Excellent bandwidth capablllty 

• Internal feed point to radiating elemen·t 

• Rugged bra•• conatructlon 

• Deicers not required 

• Stalnless steel aupport bracket• and hardware 

• Hemlspherlcal element tip• to avoid corona problems 

The Harris low power FML circularly polarized FM antenna fea­

tures excellent bandwidth characteristics and the same rugged 

construction as Harris' higher-power FM antennas. 

RADIATING ELEMENT. The radiating element of the FML an­

tenna is of brass tubular construction, with an outside diameter of 

1-o/• Inches. The feed point is completely lnturnal, with a pres­

surized environment up to the feed point. 

ANTENNA MODELS. Two versions of the FML are available. The 

" E" version Is an end fed model mounted on 1- !Ms inch, 50 ohm rigid 

line. The " C" version is center fed, and uses3-1/1 inch, SO ohm rigid 

line. · 
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End fed models have a power Input capability of 9 l<W, limited by 
the average power capability of the 1-% Inch rigid coaxial line, 
which we have conservatively derated from 15 kW to 9 kW. the 
center fed version, have a power input capability of ·12 kW with the 
3-Yt inch Input feed. Each antenna comes with 11 6 foot input 
transformer. The antenna ayatem feed point is 6 f,aet below the 
bottom bay for end fed models, and approximately 6 ·reet below the 
center of the antenna for center feed antenna systems. The input 
is standard 1-% inch EIA female flange for end fedl models, and 
3-Yt inch EIA female flange for center fed models. 

The element stem is of heavy wall bra11 tubing assuring that the 
element will withstand rugged environmental conditions. 

RADIATION PATTERN. Complete antenna patterinlng facilities 
are available for mea.surlng the antenna radiation patterns. An 
electrically equivalent full size tower section, approximately 20 
feet long, is set up on the antenna range. The e>cact size and 
location of the ladder, coaxial transml11lon lines, conduits and 
cables are duplicated on this tower section, and an Identical an­
tenna element Is mounted on the tower for such measurements. 

Pattern optimization for the vertical polarization cc)mponent, or 
both vertical and horizontal polarization components Is available 
to improve the pattern circularity. Dlrectlonalizlng this antenna Is 
possible and requires compliance with FCC regulatto,na pertaining 
to directional FM antennas. Antenna pattern meas,urement and 
optimization is at additional cost. 

BANDWIDTH CAPABILITY. The FML antenna has a low standing 
wave ratio of 1.1: 1 or less, ± 200 kHz per given channel with field 
trimming. VSWR at antenna Input, without field trimming is 1.1: 1 
for pole mounting atop a tower. VSWR at antenna Input, without 
field trimming, Is 1.5: 1 or less, when side mounted on a tower. 

CIRCULARITY. The horizontally polarized radiation pattern is 
omnidirectional when the antenna is pole mounted, and circularity 
is typically ± 2 dB when the antenna Is mounted on a 14 inch 
diameter steel pole. When side mounted, the antenna pattern will 
be affected by the structure. 

DEICING NOT REQUIRED. The typical VSWR of the FML antenna 
with ½ inch of radial ice Is 1.5:1, or Iese, thus almost totally 
eliminating the need for deicers. Only in extremely cold mountain­
ous environments experiencing several Inches of radial ice on 
antenna elements would the FML antenna encounter VSWR 
problems. 

CONSTRUCTION. The radiating element and support stem are of 
brass tubular construction, using thick wall brass in the support 
stem. This provides a rugged construction capable of survival 
under severe weather extremes and with wind velocities up to 150 
miles per hour (90 lbs. per square foot on flat members, 60 lbs. per 
square foot on cylindrical members). 

Each antenna Is completely assembled and tuned to the custom­
er's frequency at the factory. The antenna Is also pressure tested 
at that time in order to assure an antenna free of leaks. 

The mounting brackets are supplied for uniform cross section 
towers or steel poles. Brackets for mounting on tapered towers are 
available at extra cost. All brackets and hardware are made of 
stainless steel. 

MODEL NUMBERS. The Harris model numbers for the low power 
FML circularly polarized FM antenna are Interpreted as follows: 

FML- 1E FML-12C 
1 = 1 bay 12 • 12 bay 
E = end fed C • center fed 

FML LOW PC)WER CtRCULARL Y POLARIZED FM ANTENNAS 

POWERGAIN1 FEMALE POWER2 
CALCU-3 

CALCU- LATED TYPE TYPE 50 INPUT LATED WIND 
NO. FEED OHM CAPABIL- WEIGHT LOAD 

POWER dB INPUT ITV [LBS.] [LBS.] 

FML-1E 0.4811 -3.3823 ENO 1-114," 9kW 51 92 FML•2E 0.9971 •0.0128 ENO 1-114," 9kW 102 192 FML•3E 1.5588 1.9278 ENO 1•1Mo" 9kW 155 295 
FML-4E 2.1322 3.2903 END 1· 1Mo" 9kW 209 397 FML-4C 2.1322 3.2903 CENTER 3-W' 12kW 242 473 

FML•5E 2.7154 4.3384 ENO 1-114," 9kW 282 500 FML•5C 2.7154 4.3384 OFFCE.NTER 3•\\" 12kW 298 578 

FML•6E 3.3028 5.1888 END 1•1Mo" 9kW 318 802 FML•8C 3.3028 5. 1888 CENTER 3-1\" 12kW 349 879 

FML•7E 3.8935 5.9034 END 1•1Mo" 9kW 389 705 FML•7C 3.8935 5.9034 OFF CENTER 3-1\" 12kW 403 781 

FML•8E 4.4872 8.5197 ENO 1-114," 9kW 423 808 FML•8C 4.4872 6.5197 CENTER 3-1\" 12kW 456 884 
FML-9C 5.0828 7 .0808 OFF CENTER 3-1\" 12kW 510 987 FML•10C 5.8800 7.5435 CENTER 3•\\" 12kW 583 1089 FML·11C 8.2783 7.9785 OFF CENTER 3·\\" 12kW 817 1192 FML•12C 8.8781 8.3747 CENTER 3·\\" 12kW 870 1294 FML•13C 7.4785 8.7381 OFF CENTER 3•\\" 12kW 724 1397 FML-14C 8.0800 9.0741 CENTER 3· \\" 12kW 777 1500 

FOOTNOTES. 1. Horizontal and vertical power gain and dB gain are the same. 2. Power input capability up to 2,000 ft. above mean sea level. Deratlng required above 2,000 ft. 3. Wind load baaed on 112 mph wind velocity (50/30 psi) and the wind blowing normal to the aide of the antenna. Weight and wind load calculations Include brackets, interbay line and the transfonmer section. Calculations baeed on the frequency of 95 MHz. 

CP· 1.5M• 180 © Harris Corporation 1980 ADV. 519A PTO. IN U.S.A. 
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m ••• HARRIS 
C OMMUNI C ATION AN O 
INFORMATK>N PROCESSING 

FMP 
SELF-SUPPORTING 

CIRCULARLY POLARIZED 
FM ANTENNA 

• Center mounting eliminates pole lnte1rference 

• High power handling capablllty 

• Internal feed point to radiating element 

• Multi-station capablllty 

• Excellent bandwidth characteristics 

• No heaters, de-icers or radomes norm1ally required 

• Rugged brass construction 

• Silver plated Inner-conductor connectors 

• Radlused element tips to avoid corona problems 

• Stainless steel support brackets and hardware 

The Harris FMP self-supporting circularly polarized FM antennas 
feature unusually high power handling capabilities, excellent 
bandwidth characteristics, and multi-station capability. Since the 
elements are center mounted, interference from the support pole 
is eliminated. 

RADIATING ELEMENT. The radiating eleme1nt is of brass con­
struction, and has an outside diameter of 3-1/a". The feed point is 
completely internal, with a pressurized environment up to the feed 
point. Each element Is rated at 40 kW, the ratings limited only by 
the average power handling capability of the, 3-1/a" rigid coaxial 
line, which we have conservatively derated from 48 kW to 39 kW. 

The rugged construction means these antennas will withstand the 
most severe weather extremes and wind velocities up to 150 miles 
per hour. 

BANDWIDTH CAPABILITY. The FMP antenna has a low standing 
wave ratio of 1.07: 1 or less,± 200 kHz per givon channel with field 
trimming. VSWR at antenna input without field trimming is 1.1 :1 for 
pole mounting atop a tower. 

Due to the excellent bandwidth characteristiics of the radiating 
element, multi-station operation is possible under certain condi­
tions, using a common antenna system. The necessary filtering 
components are available from Harris for sucli diplexing or multi• 
plexing operations. Stations having a frequency separation of up 
to 4 MHz may be diplexed on a common antenna with some condi­
tional limitations. 

CIRCULARITY. The horizontal plane radiation pat)ern. for both 
horizontal and vertical polarization components, is omni­
directional when the antenna is pole mounte,d atop a tower. The 
pattern circularity for both polarization components is typically 
± 2dB. 
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DEICING. Deicers are not required in a nor­
mal environment. The VSWR is rated at 
1.5:1 or less with ½-inch of radial ice; how­
ever, in field usage VSWR is typically 1.2: 1 
or less with ½-inch of radial ice. 

ANTENNA MODELS. The Harris FMP self­
supporting antenna is designed for pole 
mounting. The element feed stems are 
3-1/a". Two 3-1/a" rigid interbay transmission 
lines are used, with one line on one side of 
the pole and the second line on the opposite 
side of the pole. 

Normally, one to six bays are end fed, and 
antennas of over six bays are center fed if an 
even number of bays or fed at a point ½-bay 
below center if an odd number of bays. 

Each antenna is supplied with a 6-foot trans­
former section on the input. The input flange 
is 50 ohm EIA with either 3-1/a" or 61/a'" 
flange, or a 4-1/a" 50 ohm flange is also avail­
able. All antennas are completely assem­
bled and tuned to the customer's frequency 
at the factory. Also, pressure testing is done 
at that time to assure the customer of a leak­
free antenna, provided the antenna is prop­
erly installed by a qualified erector and is 
free of damage. 

MOUNTING. Stainless steel mounting 
brackets and hardware are supplied for 
steel poles. (The pole is not supplied.) Max­
imum pole deflection must not exceed ¼" 
per 1 0 feet of pole length. 

DIMENSIONS. Each FMP half-element is 
approximately 35 inches long and 18 inches 
high. Weight is approximately 26 pounds 
per half-element with line block. 

MODEL NUMBERS. Because of the many 
different models, it is helpful in ordering to 
understand the Harris type numbers. The 
first digit in the Harris type number following 
the prefix " FMP-" signifies the number of 
bays the antenna has. The letter "E" after 
that digit refers to an end fed version, and 
the letter " C" means the antenna is center 
fed. The final digit in the type number 
identifies the size of the female 50 ohm in­
put, either 3-1/a", or 4-1/a" or 6·1/a''. See the 
examples below. 

FMP-1E3 

1 = 1 bay 
E = End Fed 
3 = 31/a" Input 

FMP-7C6 

7 = 7 bays 
C = Center Fed 
6 = 61/a'' Input 

CP-1 .SM-180 © Harris Corporation 1980 
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FMP ANTENNA DATA 

POWERGAIN1 FEMALE POWER2 
CALCU-3 

CALCU· LATED 
so INPUT LATED WIND• 

TYPE OHM CAPABIL• WEIGHT LOAD 
NO. POWER dB INPUT ITV (LBS.] (LBS.] 

FMP-1E3 0.4611 ·3.3623 3-Va" 39kW 185 280 
FMP-1 E4 0.4611 -3.3623 4-1/a" 50kW 245 325 
FMP-1E6 0.4611 -3.3623 6-1/a" 64kW 245 325 

FMP-2E3 0.9971 -0 .0128 3-1/a" 39kW 335 518 
FMP-2E4 0.9971 ·0.0128 4-1/a" 50kW 395 ' 563 
FMP-2E6 0.9971 -0.0128 6-1/a" 64kW 395 553 · 

FMP-3E3 1.5588 1.9278 3·1/a" 39kW 
' 485 756 

FMP-3E4 1.5588 1.9278 4-1/a" 50kW 545 801 
FMP-3E6 1.5588 1.9278 6-1/a" 64kW 545 801 

FMP-4E3 2.1332 3.2903 3-1/a" 39kW 635 994 
FMP·4E4 2.1332 3.2903 4-1/a" 50kW 695 1039 
FMP-4E6 2.1332 3.2903 6-Va" 64kW 695 1039 

FMP-5E3 2.7154 4.3384 3-1/a" 39kW 785 1232 
FMP-5E4 2.7154 4.3384 4-1/a" 50kW 845 1277 
FMP-5E6 2. 7154 4.3384 6-V." 64kW 845 1277 

FMP-6E3 3.3028 5.1888 3-Va" 39kW 935 1470 
FMP-6E4 3.3028 5.1888 4-Va" 50kW 995' 1515 
FMP-6E6 3.3028 5.1888 6-Ve" 64kW 995 1515 

FiMP-7C3 3.8935 5.9034 3·1/a" 39kW 1085 1691 
FMP-7C4 3.8935 5.9034 4-V." 50kW 1145 1736 
FMP-7C6 3.8935 5.9034 6·¼" 64kW 1145 1736 

FMP-8C3 4.4872 6.5197 3-1/a" 39kW 1235 1929 
FMP-8C4 4.4872 6.5197 4-1/a" 50kW 1295 1974 
FMP-8C6 4.4872 6.5197 6-1/a" 64kW 1295 1974 

FMP-9C3 5.0826 7.0608 3·1/a" 39kW 1385 2167 
FMP-9C4 5.0826 7.0608 4-1/a" 50kW 1445 2212 
FMP-9C6 5.0826 7.0608 6·1/e" 64kW 1445 2212 

FMP-10C3 5.6800 7.5435 3-1/a" 39kW 1535 2405 
FMP·10C4 5.6800 7.5435 4-V." 50kW 1595 2450 
FMP-10C6 5.6800 7.5435 6-Va" 64kW 1595 2450 

FMP-11C3 6.2783 7.9785 3·¼" 39kW 1685 2643 
FMP-11C4 6.2783 7.9785 4-¼" 50kW 1745 2688 
FMP-11C6 6.2783 7.9785 6-1/a" 64kW 1745 2688 

FMP-12C3 6.8781 8.3747 3-V." 39kW 1835 2880 
FMP-12C4 6.8781 8.3747 4-Va" 50kW 1895 2925 
FMP-12C6 6.8781 8.3747 6-V." 64kW 1895 2925 

FOOTNOTES 

1. Horizontal and vertical power gain and dB gain are the same. 2. Power input capability up to 2 ,000 ft. 
above mean sea level. Derating required above 2,000 ft. 3. Windload based on 50/ 33 PSF. 112 m.p.h. 
actual wind velocity. NOTE: Brackets included In weight and windload calculations. 

ADV. 505A PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATION ANO 
INFORMATION PROCESs.NG 

FMS 
DUAL-CYCLOID 

CIRCULARLY 
POLARIZED 

FM ANTENNA 

The Harris Dual-Cycloid Type FMS antenna transmits circular 
polarization as authorized by FCC rules and regulations. The sta­
tion's effective radiated power will still be determined by the signal 
radiated in the horizontal plane. This is determined by the antenna 
gain (see table) in the horizontal plane multiplied by the power 
input to the antenna. 

Any number of elements from one to sixteen may be utilized, 
providing maximum flexibility in the selection Clf power gain for a 
particular installation. Antennas with null fill, beam tilt, and special 
horizontal to vertical power splits (other than 501/ 50) are available. 
Radomes or deicers are available for climatEts that experience 
icing conditions. 

The Dual-Cycloid consists of two basic parts,: (1) the radiating 
element and, (2) interconnecting transmission line sections. The 
radiating elements in an array are all identical electrically and 
mechanically. Utilizing the effective ring design of the Cycloid as 
the basic unit, two vertical elements have replaced the fixed end 
plates; the rear terminal block is now a matchin1g balun mating the 
antenna impedance to the interconnecting transmission line. 

The vertical sections have adjustable caps for cl fine adjustment of 
the horizontal/vertical radiation ratio which is set at the factory. 
Corona suppression balls are included as a !ltandard item. De­
signed for rugged trouble-free operation, all antenna elements are 
fabricated of a durable weather resistant brass ,alloy with excellent 
electrical properties. 

Antenna elements are normally spaced one wave length apart with 
interconnecting transmission line sections a1nd feed through a 
common system input termination of 50 ohms, ,,.,hich is a standard 
31/a" EIA female flange. 

CIRCULARITY. Both the horizontal and vertical radiation pattern 
of the Dual-Cycloid antenna have been measu1red within ± 2dB in 
free space. When side mounted, the antenna pattern will be some­
what affected by the supporting structure. 

Supplied on a standard 31/a" EIA line, the antenna is complete with 
mounting brackets for standard AM and FM towers. 
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FEED POINT. Antennas of 8 bays or less are usually end fed; a 6 
foot matching transformer is connected to the bottom bay. Anten­
nas of 9 bays or more are center fed if an even number of bays, or 
at a point one-half ¥tay below the antenna center if an odd number 
of bays; a 10 foot matching transformer is connected to an elbow 
attached to the center feed tee. 

MOUNTING. The 1nntenna is mounted on a specially designed 
stainless steel supporting bracket, fabricated to mate with the 
tower in a mounting1 arrangement specified by the purchaser. An­
tennas are usually rnounted on the leg or tower face of a guyed or 
self supporting tower. A special quotation wlll be made for 
brackets on TV towitrs and non-standard radiators and poles. 

Order Type FMS-(X) (X indicates number of bays required) 
Radom•• available 
for FMS Antenna 

FMS DUAL-CYCLOID SPECIFICATIONS 

FREQUENCY RANGI!:: Factory tuned to one frequency in the 88 to 108 
MHz band. 

POLARIZATION: Circular, clockwise. 

POWER GAIN: See table below. Referred to a half-wave dipole in free 
space. 

AZIMUTHAL PATTEIIIN: Circular ± 2.0 dB In free space for horizontal 
polarization: same for vertical polarization. 

VSWR AT INPUT (Without fleld trimming): Top mounting, 1.1 :1 or better. 
Side mounting, 1.5: 1 or better. 

VSWR AT INPUT (Wllth field trimming): Top or side mounting, 1.1 :1 or 
better over ± 100 kHz. 

INPUT IMPEDANCE: 50 ohms. 

INPUT CONNECTION: 3V. inch, 50 ohm EIA female flange. 

POWER INPUT RATING: Approximately 10 kW per bay (see table). 

WINDLOAD: 50 lbs. per square foot for flat surfaces; 33 lbs. per square foot 
for cylindrical surfaces. Figures available for other wind loading. 

DIMENSIONS: (One bay) 30 in. high x 35½ in. typical. 

FEED POINT: One to eight bays, end led. Nine bays and over, center led 
with even number of bays, or at a point V. bay below center with odd 
number of bays. 

FMS DUAL-CYCLOID ANTENNA 

INPUT WEIGHT 
TYPE POWER GAIN [In Heh polarlzatlon) 

POWER APPROX. [INCL. WIND LOAD WIND LOAD 
NO. RATING LENGTH BRACKETS) LBS.4 W/RADOMES 

P'OWER dB FIELD1 KW FT.2 LBS.3 LBS.4 

FMS-1 0.4611 -3.3823 0.6790 10 - 80 133 259 
FMS-2 0.9971 -0.0128 0.9985 20 10 176 296 547 
FMS-3 '1.5588 1.9278 1.2485 30 20 262 458 835 
FMS-4 :!.1332 3.2903 1.4605 40 30 348 620 1123 
FMS-5 :!.7154 4.3384 1.6478 40 40 434 783 1411 
FMS-6 ll.3028 5.1888 1.8174 40 50 520 945 1699 
FMS-7 :1.8935 5.9034 1.9732 40 60 606 1108 1987 
FMS-8 4.4872 6.5197 2.1183 40 70 692 1270 2275 
FMS-9 !i.0826 7.0608 2.2545 40 80 799 1506 2636 
FMS-10 !i.6800 7.5435 2.3833 40 90 885 1668 2924 
FMS-11 Ei.2783 7.9785 2.5057 40 100 971 1831 3212 
FMS-12 E!.8781 8.3747 2.6226 40 110 1057 1993 3500 
FMS-13 i',4785 8.7381 2.7347 40 120 1143 2156 3788 
FMS-14 El.0800 9.0741 2.8425 40 130 1229 2318 4076 
FMS-15 El.6818 9.3861 2.9465 40 140 1315 2480 4364 
FMS-16 ~1.2846 9.8776 3.0471 40 150 1401 2643 4652 

FOOTNOTES 

1. To obtain the effective free space field intensity at one mile In mv/m for one kilowatt antenna input power, multiplyfleld gain by 137.6. 2. When determining coax 
line length on end feed antenna, add 10' to allow for matching stub. When determining coax line lengths on center feed antenna, termination will be 6' below 
center due to matching 1stub. 3. Radome weight is 20 lbs. additional per bay. Heaters are not Included in weights given. Heater weight, including junction boxes 
and interbay cable is 7 lbs. additional per bay. Heater elements replaceable in the field. 4. Based on 50 psi wind pressure on flat surfaces, 33 psi on cylindrical 
surfaces ( 112 mph actu11I wind velocity). Antenna will withstand velocities up to 150 mph. 

EQUIPMENT FURNISlltED: Antenna elements as ordered; antenna mount­
ing hardware (spec,lfy tower manufacturer and type); Interconnecting 
rigid coax transmissiion line; standard 3V. inch EIA female flange. 

CP-1.5M-180 © Harrl:s Corporation 1980 
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ACCESSORY EQUIPMENT: Deicer system, 300 watts or 500 watt, per 
bay, 115 volts or 230 bolts, 50/60 Hz ... complete with conduit boxea and 
RF shielded interbay wiring harness. 
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COMMUNI C ATION A N O 
""'FOAMA"'ftON PAOCISStNO 

. DUAL-CYCLOID II 
DUAL-CYCLOID Ill 

Circularly Polarized 
FM Antennas 

DUAL-CYCLOID II. Harris' Dual-Cycloid II circularly polarized FM 
antenna provides all of the electrical advantages of the Dual­
Cycloid, in a lighter weight, low silhouette design for minimum 
windloadlng. The antenna features center feed for medium power 
handling capabilities-from four to twelve bays handle transmitter 
powers through 10 kilowatts. Antenna elements are normally 
spaced one wavelength apart with interconnecting transmission 
line sections and feed through a common antenna system input 
termination of 50 ohms, with a standard 31/a inch EIA female 
flange. 

All antenna elements are fabricated of a durable, weather­
resistant brass alloy. Null fill and beam tilt are available. Standard 
stainless steel brackets for mounting the antenna on the tower leg 
are Included with the antenna. Optional deicers are available, 
consisting of two 150-watt heating elements per bay, for either 115 
volts or 230 volts, as specified. The heater elements are replace­
able in the field. Junction boxes and shielded interbay wiring is 
included. Heater weight including junction boxes and interbay 
cable, is 6 lbs. additional per bay. Order type FMC-(X) B (X indi­
cates number of bays). 

FMC•[X] B SPECIFICATIONS 
FREQUENCY RANGE: Factory tuned to one specific frequency In the 88 to 

108 MHz band. 
POLARIZATION: Circular, clockwise. 
FREE SPACE PATTERN: Horizontal component circular ± 2 dB. Vertical 

component circular ± 2 dB. 
VERTICAL TO HORIZONTAL POWER RATIO: Fixed at 50/50. 
YI WR: 1.2 to 1 or better ± 200 kHz as tuned at the factory. VSWR when 

tower mounted 1.5 to 1 or better ± 200 kHz as tuned atthe factory. VSWR 
when tower mounted 1.5 to 1 or better± 200 kHz. Capable of adjustment 
1. 1 to 1 ± 100 kHz with field tuning. 

POWER GAIN: Horizontal polarization: see table. Vertical polarization: 
Me table. Referred to a hall wave dipole in free space. 

POWER INPUT RATING: Maximum ol 12 kW. 
IIPUT CONNECTION: 31/a" EIA female flange, 50 ohm. 
WINDLOAD: Designed for 50 psi for flat surfaces, 33 psi for cylindrical 

surfaces. 
WIIGHT: Single bay 24 lbs., less brackets. 1~" interbay coaxial line 

weighs approximately 13 lbs. par section. 
DIIIENSIONS: Single bay height approximately 30". Length 

approximately 27". 

DUAL•CYCLOIO Ill. Designed for lower pow,,r stations, Harris' 
Dual-Cycloid Ill circularly polarized FM antenna is an end-fed 
version of the Dual-Cycloid II-it is lighter in weight, and has less 
wlndloading. From one to eight bays handle llransmitter powers 
through 7.5 kilowatts. 

The antenna consists of 1 % -inch transmission line with Individual 
bays separated by approximately one wavelen1~th at the operating 
frequency. All antenna elements are fabri,cated of durable, 
weather-resistant brass alloy. Null fill and beam tilt are not avail­
able on the Dual-Cycloid Ill. 

Deicers are available, they consist of two 150-watt or 300-watt 
heating elements per bay for either 115 volts or 230 volts, as 
specified. Junction boxes and shielded interbay wiring harness are 
included. These elements are factory installed, and are replaceable 
in the field. Heater weight, including junction boxes and interbay 
cable, Is 6 lbs. Standard stainless steel bracke·ls for mounting the 
antenna on the tower leg are Included with the antenna. Order type 
FMC·(X)A (X Indicates the number of bays required). 

FMC•(X] A SPECIFICATION!~ 
FREQUENCY RANGE: Factory tuned to one specific frequency In the 88 -

108 MHz band. 
POLARIZATION: Circular, clockwise. 
FREE SPACE PATTERN: Horizontal component circular ± 2 dB. Vertical 

component circular± 2 dB. 
VERTICAL TO HORIZONTAL RATIO: Fixed at 50/50. 
VSWR: 1.2 to 1 or batter± 200 kHz as tuned at the ·factory. VSWR when 

tower mounted 1.5 to 1 or batter ± 200 kHz. Capabl13 of adjustment to 1. 1 
to 1 ± 100 kHz with field tuning. 

POWER GAIN : Horizontal polarization: sea table. Vertical polarization: 
sea table. Referred to a half wave dipole In free space. 

POWER INPUT RATING: Maximum of 7.5 kW for three to eight bays. 3 kW 
for sing la bay, 6 kW for two bays. 

INPUT CONNECTION: A six foot transformer sactic,n Is attached to the 
bottom bay of each antenna system which has a 1 ~ " 50 ohm EIA female 
connector. 

WINDLOAD: Designed for 50 psi for flat surfaces, a3 psi for cylindrical 
surfaces. 

WEIGHT: Single bay 24 lbs., less brackets. 1~" ln1erbay coaxial line 
weighs approximately 13 lbs. parsection. 

DIMENSIONS: Single bay height approximately 30". Length 
approximately 27". 
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DUAL-CYCLOID II DUAL-CYCLOID Ill 

WIND-3 

LOAD 
1 

POWER WIND-3 W/ RAD• POWER GAIN 
TYPE INPUT WT.2 LOAD OMES 

NO. POWER dB FIELD (kW) (LBS.) (LBS.) (LBS.] 

WIND-3 

LOAD 
1 

POWER WIND-3 w/RAD· POWER GAIN 
TYPE INPUT WT.2 LOAD OMES 

FMC•4B 2.1332 3.2903 1.4605 12 181 365 764 NO. POWER dB FIELD [kW] (LBS.] (LBS.] (LBS.] 

FMC-SB 2.7154 4.3384 1.6478 12 218 442 941 FMC-1A 0,4661 ·3.3623 0.6790 3 32 61 161 

FMC·6B 3.3028 5.1888 1.8174 12 255 520 1118 FMC-2A 0.9971 ·0.0128 0.9985 6 69 139 338 

FMC-7B 3.8935 5.9034 1.9732 12 292 597 1296 FMC-3A 1.5588 1.9278 1.2485 7.5 106 216 51 5 

FMC-BB 4.4872 6.5197 2.1183 12 329 675 1473 FMC•4A 2.1332 3.2903 1.4605 7.5 143 294 693 

FMC-9B 5.0826 7.0608 2.2545 12 366 752 1650 FMC-SA 2.7154 4.3384 1.6478 7.5 180 371 870 

FMC-10B 5.6800 7.5435 2.3833 12 403 830 1828 FMC·6A 3.3028 5.1888 1.8174 7.5 217 449 1047 

FMC·11B 6.2783 7.9785 2.5057 12 440 907 2005 FMC-7A 3.8935 5.9034 1.9732 7.5 254 526 1224 

FMC·12B 6.8781 8.3747 2.6226 12 447 985 2182 FMC-SA 4.4872 6.5 197 2.1183 7,5 291 604 1402 

FOOTNOTES. 1. Power gain in each polarization. To obtai n ettective free space field intensity at one mile MV /M for one kilowatt antenna power, multiply field 
gain by 137.6. 2. Weights given include brackets, interbay transmission line and transformer section (center fed tee section and elbow weight a lso included in 
Dual-Cycloid Ill weight). Weight per radome Is 18 lbs. for Dual-Cycloid II and 18 lbs. for Dual-Cycloid Ill (should be multiplied times the number of bays). 3. 
Windload based on 50 psf on flat surfaces and 33 psf for cylindrical surfaces (actual wind velocity 112 mph). Computed for 100 MHz antenna with mounting 
brackets but less heater junction boxes and heater cables. 

DUAL-CYCLOID II-Length of 4 bay antenna Is approximately 30 feet. To determine the length of other antennas, add 10 feet per additional bay. Dual-Cycloid II 
antennas fed at center If an even number of bays, or at a poi nt ½•bay below antenna center if an odd number of bays. A 10-ft. matching transformer is attached to 
an elbow attached to the center feed tee. 

DUAL-CYCLOID Ill-Length of 2 bay antenna is approximately 10 feet. To determine length of other antennas, add 1 O feet per additional bay. When determining 
coax length, add six feet to antenna length. 

EDUCATIONAL FM ANTENNAS 

The Harris FM-11 series of FM antennas uses lightweight horizon­
tally polarized ring type radiators having a horizontal plane radia­
tion pattern that is essentially omni-directional. The FM-11 uses a 
single ring element; the FM-22 uses two ring elements; the FM-33 
uses three elements; and, the FM-44 uses four ring elements. 
Antennas having more than one ring element use a vertical spac­
ing of one wavelength between elements. 

The antennas are designed for mounting on a pipe or pole having 
an outside diameter of 2 to 2½ inches. Two " U" bolts are provided 
on each antenna element for mounting. The mounting pole is not 
supplied, but can be provided at additional cost, as can the proper 
coaxial cable. 

FM-11 SERIES SPECIFICATIONS 

FREQUENCY RANGE; Factory tuned to one specific frequency in the 
88-108 MHz band. 

POLARIZATION; Horizontal. 

TYPICAL PATTERN WHEN MOUNTED ON SMALL STEEL POLE; Hori­
zontal plane pattern circularity of approximately ± 3 dB. 

TYPICAL VSWR; 1.5 to 1, or less, ± 1.2 MHz. 

INPUT CONNECTOR; Type UHF female which mates with the type UHF 
male (PL-259 or 83·1 SP). 

WINDLOAD CALCULATION; Based on 50 lbs./sq. ft. for flat surfaces, 33 
lbs./sq. ft. for cylindrical surfaces (wind velocity of 112 miles per hour). 

DIMENSIONS; Single bay height approximately 9". Length approximately 
23". Two bay antenna 11 ft. high; 3 bay Is 22 ft.; 4 bay Is 33 ft. 

ORDERING INFORMATION 

FM·11A Single ring antenna . . . ......................... • . 710•0102-000 

FM•22A 2•rlng antenna .. .. ............................. . . 710•0103·000 

FM•33A 3-rlng antenna ........... . ..... . ...... . ...... .. . . 110-0201-000 

FM•44A 4-rlng antenna ............ . ....... . . .. .... . .. . . • . 710•0202-000 

CP-1 .5M·180 
© Harris Corporation 1980 
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TYPE 
NO. 

FM-11 

FM-22 

FM-33 

FM-44 

FM11 SERIES 

POWER GAIN POWER WIND-

RATING WT. LOAD 
POWER dB FIELD (WATTS] (LBS.] (LBS.) 

0.80 -0.969 0.894 500 7.5 52.5 

1.80 2.55 1.342 800 16.5 117 

2.75 4.39 1.658 800 27.5 196 

3.72 5.70 1.929 800 36 257 

ADV. 464A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATIONS ANO 
INFOAMATK>N HANDLING 

DIRECTIONAL DUAL 
POLARIZED 

FM ANTENNA 

• No de-Icing required under normal environmental 
conditions 

• Internal feed point to radiating element 
• Pattern tested 

• Field trimming normally not required 

• High power handling capablllty 

• Rugged brass construction 

• Stainless steel support brackets 

• Wide bandwidth characteristics 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Harris' FMD-(X) Is a dlrectlonal dual polarized FM antenna 
designed for pole mounting. It Is available with up to eight bays 
and with either 1- ¾ inch or 3- Va inch EIA 50 ohm female input. 
The "X" In the type number Indicates the number of bays. The 
suffix "A" foliowlnt,I the complete type number signifies 1- ¾" 
input and the suffix "B" indicates 3- V• " Input. (Example­
FMD-4A Is a 4-bay antenna with 1- ¾" Input). 

UP TO 40 KW INl>UT POWER. The maximum power Input 
capability for the "A" series is 12 kilowatts. The maximum power 
input capability for the "B" series is 20 kilowatts for a single 
bay, and 40 kilowatts for two (2) through eight (8) bays. 

The interbay lines use 3- Ve Inch rigid, with three such lines 
used between bays, two for the horizontal element feeds and 
one for the vertical element feeds. A combiner, for combining 
the three transmission line feeds, is used below the bottom bay. 
A six foot transformer section Is used Immediately below this 
combiner. 

BROADBAND DIP0ILE ELEMENTS. The antenna uses broad­
band 3~ 'I• "diameter di pole elements, and these will not require 
deicing under normal environmental conditions. Each bay level 
normally uses two driven horizontal elements, one horizontal 
parasitic reflector :and one driven vertical element. In some 
cases, vertical para:sltic elements may be used on each bay for 
the purpose of further shaping the vertical polarization 
component. 

Heaters are not normally required for antenna deicing purposes 
due to the excellentI bandwidth characteristics exhibited by the 
antenna. Typically, as measured between 1 .5: 1 VSWR points, 
the bandwidth is in the region of 5 to 7 MHz. As a result, the 
antenna could probably experience Icing of up to ¾ inch 
thickness without the VSWR going above 1 .5: 1. 
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ANTENNA SYSTEM PRESSURIZATION. The antenna system Is 
designed to be pressurized, using dry air or dry nitrogen, and the 
system should be purged and then pressurized to a positive 
pressure of approximately 2 to 5 pounds per square Inch (0.14 to 
0.35 kilograms per square centimeter) immediately following 
installation. 

CUSTOM MOUNTING POLE. The FMD antenna Is supplied with 
a custom matching pole, thereby permitting the support pole to 
be drop shipped directly to the customer. The directional 
antenna may be purchased without the pole only on a special 
quotation basis, in which case there will be an added 
engineering charge made, and the cost of the Harris pole 
deducted from this total price. The pole is a hot dip galvanized 
pedestal mount, with removable step bolts. For poles 30 feet or 
more in length the minimum wall thickness Is 0.500 Inch. A plate 
Is provided on the top of the pole as a support for a beacon. 
Should a buried pole support be desired, specific requirements 
will be needed for a special price quotation. 

ANTENNAS PATTERNED AT FACTORY. Each Harris FMD 
directional antenna Is patterned on a test range, not at the 
customer's site. A single bay of the antenna (In accordance with 
FCC pattern test requirements) Is mounted on a pole Identical 
(or electrically equivalent) to that on which the antenna Is to be 
finally installed. If the customer supplies his own pole, then 
complete data on the pole must be submitted for final pattern 
testing. 

The antenna Is patterned with the test pole erected vertically on 
a turntable on the antenna range, and measurements made In 
the xy, or horizontal plane, for both the horizontal and vertical 
polarization components. Normally, the antenna bay being 
patterned Is operated in the transmitting mode. A special dipole 
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receiving antenna, located a sufficient distance away, Is used 
with Its output feeding an accurate field Intensity meter, and the 
pattern of the antenna plotted as the test pole Is rotated. 
Patterns for each of the two polarization components are plotted 
separately. Adjustments are made to the antenna bay In order to 
achieve a suitable antenna radiation pattern. 

The complete antenna Is assembled on a steel pole and carefully 
tuned at the factory. As a result, field trimming should normally 
not be required . 

The final pattern achieved may be expected to differ slightly 
from the Initial pattern proposed, so It may be necessary to file 
an application to modify the construction permit to comply with 
the exact measured pattern, which the customer will receive 
upon the completion of the antenna pattern tests. 

Following the completion of the final patterning of the antenna, 
Harris will provide the station, and/or Its consultant, with the 
final measured antenna radiation pattern, calculated gain data, 
and the details of the antenna pattern measurement procedure. 
This final data Is then submitted by the station to the FCC or 
other broadcasting authority. 

ORDERING INFORMATION. Orders for the Harris Dual Polarized 
Directional FM Antenna should specify the desired true azimuth 
orientation, maximum ERP permitted, radiated power limita­
tions and their true orientation, transmission line efficiency (or 
specify the type of transmission line and Its length), and the 
transmitter power output capability. Such antenna pattern 
requirements are normally specified by the statlons'sconsultant. 
Ideally, a copy of the FCC construction permit should be 
supplied so that the manufacturer can assure full compliance 
with the requirements of such authorization relative to the 
antenna. 
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Horlzor1tal 
Reflecltor 

Horizontal K 
Radiat ing 
Element 

Supporting Pole 

Vertical 
Radiating 
Element 

Horizontal 
Radiating 
Element 

POLE MOUNTING FLANGE 
For Harris Dual Polarized 

HARRIS FMD DUAL POLARIZED Directional FM Antenna 
DIRECTIONAL FM ANTENNA-TOP VIEW [Does not apply to FMD-1A or 1B] 

ELECTRICAL AND MECHANICAL DATA 

HEIGHT 

TOTAL ELEC-

WEIGHT WIND LOAD TRICAL 

!INPUT POLE [BASED ON OVER· CENTER ' 

HARRIS PIOWER FEMALE POLE AND 50/ 33 TURNING ABOVE 

TYPE R1~TING INPUT LENGTH ANTENNA PSF] MOMENT TOWER TOP 

NO. KW FLANGE FT LBS LBS FT LBS FT 

FMD-1A 12 1 ¥a" 20 606 796 9595 16 

FMD-18 20 31/a " 20 626 832 10000 16 

FMD-2A 12 1 ¥a " 30 2240 1821 30024 21 

FMD-28 40 31/a" 30 2260 1856 30593 21 

FMD-3A 12 1 ¥a " 40 2994 2557 54917 26 

FMD-3B 40 31/1" 40 3014 2593 55682 26 

FMD-4A 12 1 ~" 50 4245 3490 89308 31 

FMD-48 40 31/1" 50 4265 3526 90254 31 

FMD-5A 12 1 ~" 62 5901 4680 153210 38 
FMD-58 40 3 Vo" 62 5921 4716 154407 38 

FMD-6A 12 1 ¥a " 72 7956 5523 208204 43 
FMD-6B 40 31/1" 72 7976 5559 209581 43 

FMD-7A 12 1 ¾" 82 9250 6350 271315 48 
FMD-78 40 3¼" 82 9270 6386 272872 48 

FMD-8A 12 1 ~" 92 11305 7192 343159 53 
FMD-8B 40 31/o" 92 11325 7227 344847 53 

MAXIMUM POWER GAIN FOR TYPICAL PATTERNS 1-4 ON PREVIOUS PAGES 

BOLT 
CIRCLE 

DIAMETER 
INCHES 

9 
9 

17 
17 

17 
17 

17 
17 

17 
17 

17 
17 

17 
17 

17 
17 

HARRIS PATTERN 1 PATTERN 2 PATTERN 3 PATTERN 4 

TYPE 
Mn HORIZ. VERT. HORIZ. VERT. HORIZ. VERT. HORIZ. VERT. 

FMD-(1 A or 1 B) 0.81 0.72 0.79 0.70 0.76 0.70 0.72 0.69 

FMD-(2A or 2B) 1.74 1.53 1.70 1.49 1.63 1.50 1.54 1.47 

FMD-(3A or 3B) 2.71 2.39 2.64 2.33 2.54 2.34 2.39 2.29 

FMD-(4A or-4B) 3.70 3.26 3.61 3.18 3.47 3.19 3.26 3.13 

FMD-(5A or 58) ·4_71 4.14 4.58 4.03 4.40 4.05 4.14 3.98 

FMD-(6A or6B) 5.71 5.03 5.56 4.90 5.35 4.92 5.03 4.83 

FMD-(7Aor7B) 6.73 5.92 6.55 5.77 6.29 5.79 5.92 5.68 

FMD-(8A or 8B) 7.75 6.82 7.55 6.64 7.25 6.67 6:82 6.54 

NOTE: The above power gain figures are approximate only, but are useful as a guide In determining the number of bays required. The gain figures will vary 
with the pattern shape,, and the exact gain figures are determined when the flnal antenna pattern Is achieved: 

The power gain for thE1 vertical polarization component Is less than the horizontal polarization component since It will differ a bit In shape, and in addition, 
the vertically polarized component can not exceed the horizontally polarized component at any azimuth. 

CP-1.SM· 180 © Harris Corporation 1980 ADV. 468A PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATIONS ANO 
tNFORMATION HANDl.JNQ 

FM 
ANTENNA 

ACCESSORIES 

AUTOMATIC ANTENNA HEATER 
CONTROL SYSTEM 

Fully automated control of FM, TV and other types of electrlcally 
operated broadcast and communications antenna heater 
systems. Suitable alarms Indicate vlsually and aurally existing 
weather conditions and register partlal and total heater failure. 

SPECIFICATIONS 

POWER INPUT: 115 VAC, 60 Hz. 
INPUTS: Temperature sensors; precipitation sensor; heater failure 

nnsor. 
INDICATORS: Rain, frHze, low temperature, heaters, heater fall. 

Selectable aural alarm for any or all of those listed. 
MOUNTING: Standard 3½" x 19" rack panel. 8 Inches dHp. 
OPTIONS: 12 voe function outputs for telemetering status data. Model 

2570-CA calibration box. Power contactors and enclosures. 

ORDERING INFORMATION 

Antenne Heeter Control Sy1tem .... ........ ............ 710-0139-000 

( 0 
REPLACEMENT ANTENNA HEATER ELEMENTS 

ORDERING INFORMATION 

Dull-Cyclold Antenna, (2 element, per bay) .. . ...... .... 710-01 :te-ooo 
Dull-Cyclold II (2 element, per bay) . .................... 710-0137-000 
c,clolcl Antenna (2 element, per bay) ................... 710-0138-000 

CP-5M-776 

FM 
ISOLATIO"I 

TRANSFORMl:RS 

10kWMODEL 

The FM lsolatlon transformer Is designed t,o couple the FM 
power across the base Insulator of a transmitting tower used 
Jolntly as an AM and FM radiator without Introducing 
objectlonable mismatch Into the FM antenna feed line. An 
Isolation transformer Is especially desirable for feeding high 
Impedance AM radiators, or AM radiators whllch are part of an 
AM directional antenna system, which mlnht be adversely 
affected by a "bazooka" type Isolation s:ystem. lsolatlon 
transformers are avallable from Harris In 101 kW and 25 kW 
models (25 kW model not pictured). 

SPECIFICATIONS 

FREQUENCY: 88 to 108 MHz. Tuned to the station's FM carrier 
frequency at the factory. 

VSWR: (10 kW unit) Leu than 1.05 to 1 at the FM sta1tlon frequency, ± 
1.0 MHz when terminated In a matched 50 ohm load. (25 kW unit) Leu 
than 1.05 to 1 at the FM station frequency, ± 0.5 MHz when 
terminated In a matched 50 ohm load. 

INSERTION LOSS: (10 kW unit) Leu than 0.05 dB. (:l5 kW unit) 0.10 dB 
orle1111. 

INPUT: (10 kW unit) 1 % " EIA 50 ohm captive male sv,ivel flange. (25 kW 
unit)3 V." EIA 50 ohm male flange. 

OUTPUT: (10 kW unit) 1%" EIA 50 ohm female swivel flange. (25 kW 
unlt)3 1/a "EIA 50 ohm male flange ( wlll mate with ,a 3 V. " EIA 50 ohm 
female flange). 

WEIGHT: (10 kW unit) Approx. 105 lbs.'(25 kW unit) 2!>5 lbs. _ 
FLANGE TO FLANGE LENGTH: (10 kW unit) 87 to 73 inches, depending 

on the FM frequency. (25 kW unit) 44 inches. 

MOUNTING: (10 kW unit) In a cradle supplied. The cradle Is fitted with a 
2-inch pipe flange on the bottom. Two stalnleH oteel straps secure 
the tank to the cradle. The 2-lnch mounting pipe lei not supplied with 
the transformer. (25 kW unlt)Separate 3-lnch pipe flange on bottom. 
Two atalnless stHI straps secure tank to cradle. 

PRESSURIZATION: Designed for use in a pressurized system with gas 
paulng through the unit. 

ORDERING INFORMATION 

10 kW FM l1olatlon Tran1former, 1!.lnclarcl 1 % " EIA1 flange,, adJu1ted 
to cu1tomef1 operating frequency at the factor,,. For uM with a 
maximum tran1mltterpowerof 10 kW •... · ... . ..•...... 820-1027-000 

10 kW FM l1olatlon fran1former, aame H above tx1)8pt 1upplled with 
1 % " • 3 V. " adapters. Input and output 3 v, " EIA 1511 ohm female ..... 

............... .......................... . .. ..•.... 820-1028-GOO 
215 kW FM l1olatlon Tran1former, 1tandarcl 3 V." EIA flange,, adJu1ted to 

cu1tomef1 operating frequency at the factory. For UH with a 
maximum tran1mltter power of 215 kW .... .... ........• 820-0444 000 

ADV. ,465 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATION AND 
~TION P'JIOCa.....a 

SIERVICE 
AND 

TFlAINING 

Harris' dedication to producing highest quality, state-of-the-art broad­
cast products is rivaled only . by its commitment to offer complete 
customer service. both on a. routine basis and in emergencies. Striving 
to eliminate the expense and inconvenience of equipment repairs and 
down time. Harris has assembled a dedicated team of qualified person­
nel to staff its non-stop, three-fold service department consisting of Field 
Services, Parts Deparltment, and Customer Training. 

FIELD SERVICE DEP"RTMENT. Although technical service availability 
represents a value no,t always totally appreciated, Harris' 24 hours, 7 
days a week Field Ser~·lce Department has been many customer's salva­
tion through the year:s. By dialing (217) 222-8200 and asking for the 
FIELD SERVICE DEP'ARTMENT you will be put in contact with a 
representative who hai; been specially trained in the product information 
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relevant to your particular service need. Over the telephone our Field 
Service engineer will listen to your difficulties and walk you through the 
proper trouble-shooting steps in order to isolate the problem. Once the 
difficulties are located, the representative will contact the Parts Depart­
ment to order the necessary parts while you are still on the phone-thus 
assuring that the order has been placed and will be shipped on the next 
available transportation. 

If the equipment difficulty you are experiencing has left you off-air or in 
an emergency condition, dial the 222-8200 number and state plainly that 
you are experiencing an EMERGENCY. The word EMERGENCY will im­
mediately enter your problem and parts requirement upon the 
Emergency Service Board-a billboard type system designed by the 
Harris Service Department to provide priority service to emergency 
customers. Once you are listed on "the Board" service department per­
sonnel go directly to work tracking the needed parts and supplies; the 
job is not considered completed until the equipment is in your hands and 
you have confirmed its arrival. 

While every effort is made to handle emergencies over the phone and 
eliminate costly customer expenses, a team of Field Service Engineers in 
Quincy and others strategically located across the country are available 
to make station visits and are qualified and equipped to handle 
emergencies in the field promptly and accurately. 

PARTS DEPARTMENT. Although the Harris Parts Department works 
closely with Field Services, it is also capable of direct customer interac­
tion. If you are knowledgeable of your equipment problems and wish to 
order a repair part, call the (217) 222-8200 number and request the 
PARTS DEPARTMENT. One of our Parts Department personnel will take 
your order and immediately confirm the parts availability from our inven­
tory. A large parts inventory coupled with a main warehouse inventory 
makes it possible for Harris to offer you 24 hour receipt of your order for 
over 90% of all requests. 

CUSTOMER TRAINING. Because the technology of broadcast equip­
ment is advancing at an increasingly rapid rate, many station personnel 
are seeking ways to stay abreast with these changes. Knowledge ac­
quired even a few years ago may not be sufficient now to ensure proper 
operation and maintenance of current equipment. Consequently, par­
ticipation in a program of continuous technical updating is a high priority 
objective of many Broadcast technical staffs. Such participation can help • 
considerably in maximizing equipment performance and reliability. 

Several sources of update training are available and one of the most 
productive is the Harris broadcast seminar program conducted in 
Quincy, Illinois. Here instructors with years of formal teaching ex­
perience coupled with vast broadcast electronics knowledge conduct 
courses on all major equipment manufactured by the Harris Broadcast 
Products Division. 

In order to maximize the benefits of these courses, circuit analysis 
presentations are made with an emphasis on understanding state-of­
the-art component and system applications In present day equipment. 
Thorough conceptual sessions are conducted during the applicable 
seminar on such Harris features as Pulse Duration Modulation (PDM); 
Progressive Series Modulation (PSM); Intermediate Frequency (IF) 
Modulation; Digitally Synthesized Modulation (DSM); etc. As a preven­
tative measure, a portion of each seminar addresses specific 
maintenance and troubleshooting techniques. 

For more information on the types of training courses offered, the cost, 
and time and place of each seminar, call (217) 222-8200 and request the 
CUSTOMER TRAINING DEPARTMENT. 

AOV. 558 PTO. IN U.S.A. 
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m ••• HARRIS 
COMMU N ICA TION ANO 
INF~TK>N PMOCESSING 

CYCLOTRAN 
SYSTEM 

FOR 
CIRCULARLY POLARIZED 

TELEVISION SIGNAL 
TRANSMISSION 

• Cyclotran Incorporates Harris' circularly polarized CPV an­
tenna and 100-kW dual TVD-1 OOH high band transmitter 

• Transmitter and antenna designs eliminate nHd for new 
transmitter building and antenna tower 

• Top mount CPV antenna offers tower loadlng comparable to 
Batwlng and traveling wave antennas 

• CPV also features excellent axial ratio, high power handling 
capabllltles 

• TVD-100H transmitter Is very compact-occupies about the 
same floor space as existing 50-kW transmitters 

• Dual 100-kW transmitter consists of two TV-50H, 50-kW 
transmitters operating In parallel-each featuring solld­
state IPA and employing only 3 tubes 
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the most 
efficient, 

most economical way 
to enjoy 

the benefits 
of circularly polarized 

television 
broadcasting ... 

Harris' 

CYCLOTRAN 
SYSTEM 

Now, with Harris' development of a 
total concept for circularly polarized 
TV signal transmission, CP really 
comes of age. This technological 
breakthrough, which we call 
"Cyclotran" ("Cyclo" for circular, 
" tran" for transmission), is the first 
system designed specifically for tele­
vision CP applications. It incor­
porates the Harris TVD-100H, 100-
kilowatt dual high band transmitter 
and the Harris CPV antenna, and of­
fers the potential for sharper. clearer 
pictures through ghost reduction, im­
proved signal-to-noise ratios, and 
better fringe area coverage. Even 
with horizontal receiving antennas, 
fringe area coverage will improve and 
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a practical improvement in signal-to• 
noise ratios may occur. 

Cyclotran also otters the most 
economical way to achieve circular 
polarization! 

As CP requires both a new antenna 
and increased transmitter power, one 
of Harris', and broadcasters', primary 
concerns has been the costs as• 
sociated with going to circular polari­
zation. Prior to the introduction of our 
Cyclotran System, CP might have 
meant expensive reinforcement, or 
even replacement, of an existing to• 
wer; and a potential doubling of space 
requirements for the transmitter­
which could have required an entire 
new building. 

Cyclotran eliminates the need for 
these costly changes. The 100· 
kilowatt dual Harris transmitter has 
been designed to fit into approxi­
mately the same floor space as exist· 
ing SO-kilowatt transmitters, so that 
additional transmitter facilities should 
not be required. And, as the Harris 
CPV top mount antenna offers wind• 
loading specifications comparable to, 
or lower than Batwing and traveling 
wave antennas, it may be used as a 
direct replacement for either­
without expensive changes in tower 
systems. 

CP DEVELOPMENT 

Although FCC approval of CP was 
granted in April, 1977, several years 
before that event Harris realized that 
a tremendous interest in CP was 
building in the broadcast industry. 

As the "ratings race" heated up in 
most markets, broadcasters were 
looking for an edge-that something 
"extra" that might help add a few 
points. And CP offered the possibility 
of a better picture on home screens. 

CP-1.SM-879 

Harris' first development in TV circu­
lar polarization was the Cavity 
Backed Radiator (CBR) antenna, 
which was introduced in 1976. The 
CBR was designed to allow TV sta­
tions to broadcast a horizontally 
polarized signal until CP was 
approved-then the same antenna 
could be used for circular polarization 
once approval came from the FCC. 

This antenna was the immediate pre­
decessor of the CPV, and is currently 
radiating CP at Station KBYU-TV, 
Provo, Utah. Since the antenna's in­
stallation, a dramatic improvement 
has been seen in the station's signal 
throughout the coverage area, which 
includes Salt Lake City, the country's 
49th ranked market. 

With Cyclotran, combining a specially 
designed transmitter and an ad· 
vanced CP antenna, Harris has now 
brought a systems concept to circular 
polarization. 

TVD-100H TRANSMITTER 

This 100-kilowatt dual transmitter 
consists of two completely indepen• 
dent Harris TV-50H, SO-kilowatt 
transmitters operating in parallel, 
combined through a Harris Dualtran 
AF switching system. The TVD•100H 
is designed specifically for CP 
applications. 

Along with its unusually compact de­
sign, the TVD· 1 OOH features solid­
state IPA's containing broadband am­
plifiers. Also, each TV-50H employs 
only three tubes, including a con­
servatively rated Type 8984 tetrode 
operating as the visual PA, for low 
power consumption. DC filaments in 
the visual and aural stages provide 
improved signal-to-noise ratios. 

Another TVD-100H feature is comp• 
lete redundancy. In the event of a 
malfunction of one-half of the parallel 
combination, you still stay on the air at 
one-fourth authorized power, without 
interruption of the carrier-and half· 
power operation is achieved in 3 sec­
onds with the touch of a button. 

The transmitter also incorporates 
Harris' state-of-the-art Transversal 
SideBand (TSB) filters; IF (In­
termediate Frequency) Modulation; 
true linear operation of power amp­
lifiers; and solid-state visual and au• 
ral exciter/modulators to provide the 
finest color performance and sound 
fidelity available. 

CPVANTENNA 

In addition to its low windloading 
characteristics, the Harris CPV an• 
tenna is fed from a single transmis· 
sion line, thereby reducing tower 
loading due to transmission line. 

Other characteristics of the CPV inc­
lude excellent circularity (standard 
omnidirectional pattern varies less 
than ± 2dB); low axial ratio (less than 
2d8); VSWR less than 1.05:1 at visual 
carrier and below 1. 1 : 1 over each 
channel; directional horizontal pat• 
tern capability; and a variety of verti· 
cal patterns that may be tailored to 
specific coverage requirements. 

THE BEST, MOST 
ECONOMICAL WAY TO GO CP 

Again, we want to emphasize that 
with a Harris Cyclotran System, a 
broadcaster may enjoy all of the be• 
nefits of CP signal transmission with· 
out the expense and inconvenience 
of providing extensive new facilities. 
In most cases the existing transmitter 
building will be large enough to house 
the TVD· 1 OOH, and the existing tower 
will be adequate to handle the CPV 
antenna. 

This system was designed specifi­
cally to give you the best circularly 
polarized television performance, 
while minimizing capital investment. 
For CP applications, there's nothing 
to equal it. 

See your Harris District Sales Rep· 
resentative, or call the Harris Televi• 
sion Sales Department at 217-222-
8200. We'll be glad to give you addi· 
tional information. 

COMMUNICATION AND 
INFORMATION PROCESSING 

ADV 528 A PTO IN US A 
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COM fll..,UNtCATION AND 
IN.FORfllAATK)N PROCESS.NG 

Harris Alill-FM-TV 
Transmitter Powers 

AM - Medium Wave 
200,000 watt 
100,000 watt 

50,000wat t 
20,000wat t 
10,000watt 

5,000watt 
1,000watt 

AM - Sho,rt Wave 
100,000 watt 
50,000watt 

FM 
50kilowatt 
40kilowatt 
25kilowatt 
20kilowatt 
10 kilowatt 
7.5 kilowat11 
5 kilowatt 
3 kilowatt 
2.5 kilowat11 
1 kilowatt 
300watt 
100watt 
50watt 
15watt 

Model 
VP-200A 
VP-100A 
MWD-100 
MW-50A 
MWD-20 
MW-10 
MWD-10A 
MW-5A 
MW-1A 

SW-100 
SW-50 

FMD-50K 
FM-40K 
FM-25K 
FM-20K 
FM-10K 
FM-7.5K 
FM-5K 
FM-3K 
FM-2.5K 
FM-1K 
FM-300KD/ FM-300K 
FM-100K 
BFE-5003 
MS-15 

TV-Low Band VHF Model 
50 kilowatt BTD-50L2 
36kilowatt BTD-36L3 
35 kilowatt BT-35L2 
25 kilowatt BT-25L2 
18 kilowatt BT-18L3 
1.3 kilowatt BT-1300L2 

TV - High Band VHF 
100 kilowatt TVD-100H 
SO kilowatt TV-50H 

TVD-50H 
36 kilowatt TVD-36H 
35 kilowatt TV-35H 
25 kilowatt TV-25H 
18 kilowatt TV-18H 
10 kilowatt TV-10H 
1.3 kilowatt BT-1300H2 

TV-UHF 
220 kilowatt TV-220U 

TV-220UA 
110 kilowatt TV-110U 

TV-110UA 
60 kilowatt TV-60U 

TV-60UA 
55kilowatt TV-55U 

TV-55UA 
40kilowatt BT-40U1 
30kilowatt TV-30U 

TV-30UA 
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HARRIS 
COMMUNICATtON AND 
~TION PROCll....-.0 

TV-50H 
SO-Kilowatt VHF High Band 
Color Television Transmitter 

TVD- lOOH 
100-Kilowatt Dual VHF High Band 

Color Television Transmitter 

• Compact TV-SOH design permits 100-kW dual configura­
tion for CP use in approximately same floor space as ex­
isting SO-kW transmitters 

• Solid-State IPA's 

• Only 3 tubes (TV-SOH) / 6 tubes (TVD-1 OOH) 

• Transversal SideBand filter-no group delay, no tuning 
adjustments required 

• IF Modulation of the visual and aural carriers 

• Automatic power control standard 

• Excellent cooling system 

• Latest design for unattended operation 

• Modular, pre-wired cabinets for easiest installation 
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TV-50H ... 
SOLID-ST ATE IPA/ 
THREE-TUBE DESIGN 

The Harris TV-SOH features a solid-state 
IPA and a three-tube design to greatly 
enhance reliability, reduce tuning re­
quirements and allow an unusually com· 
pact cabinet configuration. 

This advanced high band VHF-TV trans­
mitter requires only one aural and two 
visual tubes to provide a SO-kilowatt 
visual and a 5-kilowatt aural output. A 
circulator between the visual stages 
minimizes retuning requirements ofter a 
tube change. 

The solid-state IPA contains broadband 
amplifiers so that no tuning is re­
quired-and it is fully protected against 
damage caused by overloads or load 
variations. Gradual (1 to 2 seconds) RF 
turn-on permits DC voltage stabilization 
before RF drive application to power 

nmplifiers, for added transmitter 
protection. The IPA is fully metered for 
rnonitoring and maintenance, while ex­
c:ellent cooling helps maintain long tron· 
s,istor life. 

DUAL CONFIGURATION 
FOR CP 
APPLICATIONS 

'The compact design of the TV-SOH 
imokes it ideal for 100-kilowott dual 
,configurations for use with circularly 
\polarized TV antennas. A 100-kilowott 
,configuration, employing two TV-SOH's 
,and a center control cabinet, would re· 
iguire onlY. about the some floor SP.ace 
,os one existing SO-kilowatt transmitter! 

SUPERB 
PERFORMANCE 

In addition to a solid-state IPA, the TV­
SOH incorporates such state-of-the-art 

features as Horris' Transversal Side Band 
(TSB) filter; IF (intermediate frequency) 
Modulation; true linear operation of 
power amplifiers; and solid-state visual 
and aural exciter/ modulators, to 
provide the finest color performance 
and sound fidelity available today. As 
no envelope delay correction or adjust­
ments ore required for the sideband 
filter, stability, reliability and color 
quality are greatly . enhanced. Fre• 
quency adjustment, power output con· 
trol and amplifier tuning are straight­
forward and uncomplicated, while 
design simplicity and conservatively 
rated componenH assure long-term 
"hands-off" operation and minimum 
maintenance. 

The TV-SOH consists of a 1.7-kilowatt 
exciter / driver, an aural power ampli­
fier, a visual power amplifier, and on 
external HV power supply. The trans­
mitter employs a single-ended visual PA 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

(8984 tetrode) for low power consump• 
lion, and DC filaments in the visual and 
aural stoges for improved signal-to· 
noise ratios. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Horris solid-stole sideband filter is 
on advanced surface acoustic wove 
design, and shapes visual sidebands at 
the IF frequency, rather than "on fre• 
quency" at the full output power of the 
transmitter. Unlike previous VSB filters, 
which require from 600 lo 1000 nsec of 
group delay correction and many ad· 
justmenls, the TSB filter hos on inherent 
linear phase characteristic and requires 
no group delay correction. Other VSB 
filters need 6 lo 12 tuning controls, 
while the Horris TSB filter needs no tun· 
ing controls as it requires no tuning ad­
justments-ever! 

Additionally, the TSB filter hos steeper 
skirts and higher attenuation outside the 
channel passband for improved VSB 
wove shaping. 

Only 1 ½ square inches in size, the TSB 
filter is mounted on a PC board in the 
visual exciter. 

SOLID-ST ATE 
VISUAL AND AURAL 
EXCITER/ MODULATORS 
The Horris solid-state MCP-1 V visual ex­
citer / modulator is an independent, self­
contained unit which provides a fully 
processed on-channel picture signal. 
Power output can be varied up to one 
watt with a single front panel control, or 
from a remote location, without retun­
ing of any kind. 

The exciter is mounted in a pull-out 
drawer and may be operated outside 
the main transmitter for test purposes. A 
switch and meter mounted on the front 
panel permit monitoring exciter 
parameters. Power and video gain con· 
lrols ore motor driven with manual 
override provision. 

The MCP-1 V provides great reliability 
and stability, excellent frequency 
response, and truest color quality. It is 
also designed for minimum maintenance 
and set-up time, and for remote control 
and unattended operation. This is all 
mode possible through the use of the 
latest design techniques, including 
Horris' solid-state TSB filter. 

The Horris aural exciter/ modulator is a 
solid-state self-contained unit which fur­
nishes a fully processed aural signal at a 
level up lo 10 watts. Power output con 
be set with a single knob on the front 
panel, or by remote control, with no 
need for retuning. The aural ex• 
citer/ modulator is mounted in a pull-out 
drawer, and may be operated with the 

The MC.P-1 V visual exciter / modulator is a solid-1tate, independent, 
Hlf-contained " on-channel" signal source. Harris' TSB filter (right) 
i1 mounted on a PC board in the vi1ua l exciter, and measures only 
1 ~ inches square. 

drawer extended for test purposes. 

IF MODULATION 
One of the important features of the TV-
50H is its true low-level IF Modulotion, 
which offers a lop quality picture, and 
excels in electrical performance, reli­
ability and simplicity of operation. 
In the TV-50H the visual and aural ex­
citers generate fully modulated low• 
level IF signals. The output of a common 
crystal controlled reference oscillator is 
used lo raise the individual IF signal to 
the desired "on channel" output fre­
quency. 

As it occurs at much lower power levels 
than other designs, intermediate fre­
quency modulation needs fewer circuits 
to produce a fully processed, quality 
picture signal. Less than one volt of 
video signal is needed to modulate the 
RF carrier. 

The Horris ring modulator design per• 
mits modulation percentages to approx· 
imotely 2% without compromising 
transmitter performance-and elimi• 
notes most pre-distortion circuitry. This 
results in exceptional color perform· 
once and nearly perfect signal linearity. 
Even such colors as highly saturated yel­
low and cyan ore faithfully reproduced 
with IF Modulation. 

Due to the low-level techniques, which 
include the use of devices such as on ex­
tremely linear broadband diode ring 
modulator, low-level sideband filtering 
and very linear broadband amplifiers, 
the broodcast signal is a faithful 
reproduction of the signal applied to 
the transmitter input. IF Modulation 
results in low incidental phase noise, 
and the elimination of many tronsmis• 
sion problems at their source. This 
means that no half-way measures- suck 

as numerous correction, compensation 
and feedback circuits-ore required to 
eliminate the effects of these problems 
later. 

SOLID-ST A TE 
CONTROL CIRCUITS 
Solid-state memory, timing and logic 
circuits-employing CMOS IC's for 
design simplicity and enhanced reli­
ability-offer complete and foolproof 
control of all transmitter functions. Built­
in memory circuitry enables the entire 
transmitter to return to the air auto­
matically in the stage it was operating 
prior to a partial or full power failure. 
The memory is continuous, and is main­
tained without an emergency power 
source during power failures. 

The control logic and protective cir• 
cuitry, in addition to commanding nor­
mal AC contrc1 functions, is also used to 
visually indicc.,e, through indicator 
lights, the operating status of the 
transmitter system. These indicator lights 
allow isolation of circuit faults, and are 
easily remoted. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir· 
cuits hove been designed specifically for 
remote control and unattended opera­
tion. The power controls ore motor 
driven and the necessary remote control 
sampling points are built-in on accessi­
ble terminal boards. 

Today, Harris TV transmitters are being 
operated successfully worldwide in an 
unattended mode, with and without 
remote control access. In addition, 
Harris' transmitter design is consistent 
with anticipated automatic transmitter 
needs in the future. 
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AUTOMATIC 
POWER CONTROL 
Automatic gain control of all RF 
amplifier stages, in conjunction with the 
exciters' automatic power control, in­
sures constant power output, even with 
variations in line voltages. This feature is 
standard in the TV-50H. 

STABILITY 
One factor assuring RF stability is the 
use of a solid-state IPA and conserv­
atively rated Type 8988 and 8984 
ceramic tetrodes operating as VHF 
linear amplifiers. These amplifier stages 
operate in a common grid and screen 
configuration and tube neutralization is 
not required. 

EXCELLENT 
COOLING SYSTEM 
The cooling system of the TV-50H is 
quiet and efficient, and employs direct 
drive blowers, with motors fully 
protected by automatic reset devices. 
Tube manufacturers' recommendations 
are met or exceeded at altitudes up to 
7,500 feet, enhancing tube life without 
power derating. 

POWER SUPPLIES 
The HV power supply is a multi-phase 
full wove rectifying system exhibiting 
very low ri'pple content prior to output 
filtering. It is designed for excellent 
regulation and low video impedance for 
optimum picture performance. This 
power supply, including transformer 
and solid-s.tate rectifiers, is housed in a 
single assembly, mounted externally 
from the transmitter. Routine mainten­
ance access is provided by a removable 
panel. 

Vacuum tube filaments are fed with DC 
to maximize the output signal-to-noise 
ratio. Grid and screen supplies use 
solid-state regulators. 

The 1700-watt driver cabinet hos on in­
dependent solid-state HV power supply, 
and the visual and aural exciters have 
their owrn independent, solid-state 
regulated power supplies. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibili­
ty is provided, front and bock. Visual 
and aural exciters slide out and can 
operate independently from the 
transmitter outside the exciter / driver 
cabinet. Various exciter circuits, such as 
oscillators, modulators and processing 
circuitry, are of modular construction 
and can be removed for maintenance or 
replacement. 

Easy to read, and mounted at eye-level, 
4-inch meters are provided to monitor 
required transmitter functions. Meter 
panels ore double-hinged for con-

venient access during maintenance. A 
complete system of overload indicators 
is also provided in each cabinet for 
monitoring transmitter operation. In the 
event of a transmitter malfunction, on 
examination of the indicators will locate 
the problem area. 

The transmitter has been built in a 
modular fashion so that cabinets may 
be separated into convenient, easy-to­
handle sub-assemblies to facilitate in­
stallation. Additionally, the compact 
design of the TV-50H minimizes space 
requirements in the transmitter building. 

TVD-1 OOH - 100-KILOWATT DUAL 

HIGH BAND COLOR TV TRANSMITTER 
Designed for use with circularly 
polarized television antennas, the 
TVD-1 OOH furnishes a 100-kilowatt 
visual power output, yet occupies ap· 
proximately the same floor space as 
existing 50-kilowatt TV transmitters! 
This dual transmitter consists of two 
completely independent 50-kilowott 
transmitters (TV-50H's) operating in 
parallel, combined through the Har· 
ris unique-design Duoltran RF switch­
ing system. 

With the TVD-1 OOH you get two 
aural exciter/ modulators, two visual 
exciter-modulators, two TSB filters, 
two solid-state visual and aural 
IPA's, two visual and aural PA's and 
two HV power supplies-in short, 
total redundancy. Complete reli­
ability. 

The Dualtron switching system is fac­
tory assembled in one cabinet, and 
can interface with either o hybrid or 
o notch diplexer: 

AUTOMATIC SWITCHING. In the 
event of o malfunction of one-half of 
the parallel combination, the Horris 
TVD-lOOH offers automatic and in­
stantaneous reduction to one-fourth 
authorized power. This function will 
occur without interruption of the car­
rier. With the touch of o button, half­
power operation is achieved in less 
than three seconds. 

Visual and aural exciters are con· 
nected in o hot standby condition, 
and will automatically switch in less 
than 10 milliseconds in case of failure 
in either unit. In all modes, aural fol­
lows visual for simplified logic con­
trol and reliable operation. 

OPERATING VERSATILITY. Four 
modes of operation may be obtained 
electrically by means of control 
pushbuttons on the output switcher; 
by control buttons on the transmitter 
control panel; or by remote control. 
These ore: 

• Transmitters A and B combined 
and diplexed to the antenna (nor­
mal operating mode). 

• Transmitter A diplexed to the 
antenna and transmitter 8 to the 
station loads (olternote/ moin or 

emergency operation). 
• Transmitter 8 diplexed to the 

antenna and transmitter A to the 
station loads (olternote/moin or 
emergency operation). 

• Transmitters A and 8 combined to 
the station loads (test mode). 

The switching operation from one 
mode to any other mode requires less 
than three seconds. 

When using a notch diplexer, three 
other opera.ting modes may be 
selected manually by changing links 
on the Duoltron output switching 
cabinet; transmitters A and 8 com­
bined and diplexed to the station 
loads; transmitter A diplexed to the 
station loads; and transmitter 8 
diplexed into station loads. 

CONTROL CABINET. The RF Phasing 
and Control Panel and the Automatic 
Exciter / Modulator Switcher ore 
standard equipment with the TVD-
100H, and ore located in a control 
cabinet that is typically placed 
between the two independent 50-
kilowott transmitters. The cabinet is 
the same height as the transmitten, 
and the some color, to provide a 
pleasing installation. All adjustments 
for dual operation may be mode ot 
this cabinet. 

The Harris exciter/ modulators, with 
IF Modulation, allow phasing of 
transmitters for dual operation to be 
accomplished simply and reliably at 
low power levels from the RF Phasing 
and Control Panel. In addition to 
phasing control, the panel hos provi­
sions for monitoring total combined 
aural power and total combined 
visual power in forward and 
reflected modes. 

The Automatic Exciter/ Modulator 
Switcher is a lso o standard part of 
the control cabinet, and allows for 
either manual or automatic selection 
of exciters. 

SPECIFICATIONS. Visual and aural 
performance specifications of the 
TVD-1 OOH are the some as those of 
the TV-50H (with the exception of 
visual power output and aural power 
output). 
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MCP 
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EXCITER/ 
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I.P.A. 
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TV-50H SPECIFICATIONS 

(NOTE, TVD- l00H visual and aural performance specifications some os below except for visual power output and aural power output.) 

VISUAL PH:FORMANCE 
POWER OUTPUIT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY:' 
REG. OF RF OUTPUT POWER (Block to w hite pie.): 
VARIATION OIF OUTPUT (over one frame): 
VISUAL SIDEB"ND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:' 
VISUAL MODlJILATION CAPABILITY: 
DIFFERENTIAL GAIN:' 
LINEARITY (L01W FREQUENCY): 
DIFFERENTIAL PHASE:' 
INCIDENTAL PliASE MODULATION: 
SIGNAL-TO-N()ISE RATIO: 
K FACTORS: 
EQUIVALENT !ENVELOPE DELAY: 

VIDEO INPUT:' 
HARMONIC R,,DIATION: 

AURAL PERl:ORMANCE 
POWER OUTPUT: 
OUTPUT IMPE"DANCE: 
AUDIO INPUT:: 
FREQUENCY t>EVIATION: 
INPUT IMPED"NCE: 
PRE-EMPHASIS: 
FREQUENCY JtESPONSE: 
DISTORTION: 
FM NOISE: 
AM NOISE:• 
FREQUENCY STABILITY:' 

SERVICE CC>NDITIONS 
AMBIENT YEM.PERA TURE: 
AMBIENT HUl~IDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

FCC 
50 kW peak. 
50 ohms. Output connector, 3 Ye" EIA standard. 
174-216 MHz (Channels 7-13). 
±250 Hz (maximum variation over 30 days). 
3% or less. 
less than 2%. 
- 3.58 MHz .. .. . ..... . . . .... -42 dB or better 
- 1.25 MHz and lower ... ... . . -23 dB or better 
Carrier lo -0.75 MHz ... . .......... .. ±0.5 dB 
Carrier ... . . . . . . . .. ... ... .. . .. . 0 dB reference 
Carrier to +4.20 MHz . ........... . ... ±0.5 dB 
+ 4.75 MHz and higher .... . .. - 30 dB or better 
±0.75 dB. 
1 % of sync peak. 
0.5 dB or better. 
1.0 dB or better. 
± 1 ° or better. 
±3° or better. 
- 55 dB or better (RMS) below sync level. 
2t 2%, 12.51 less than 5% baseline disturbance. 
.05 to 2.1 MHz, ±40 ns 
ot 3.58 MHz: ± 30 ns 
ol 4.18 MHz, ± 60 ns 
(referenced lo standard curve- FCC). 
75 ohm system. 
- 80 dB. 

5 kW ot diplexer output. (10 kW optional). 
50 ohms. Output connector, 3 Ye" EIA Std. 
+10 dBm, ±2 dB. 
±25 kHz. 
600 ohms. 
75 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less ofter 75 microseconds de-emphasis with ±25 kHz deviation 
- 60 dB or better rel. lo ±25 kHz dev. 
-55 dB relative to 100% modulation. 
±250 Hz. 

0° to + 45° C (ot sea level). 
0 to 95% relative humidity. 
Seo level to 7500 ft. 
106"W x 32.1 "D x 72"H. Weight: 2600 lbs. 

Power supply: 70" W x 35"0 x 52"H. 
Weight, 2600 lbs. 

Power input: 480 Volts, ±25 Volts and 208/ 240 volts, 
± 11 volts, 3 phase, 60 Hz. Power consumption: 
125 kV A, block picture. Power factor: .9 or better. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

' After initial •lging of 60 days. 
' Measured ot 65% and 15% of modulation. Reference 100% = peak of sync. 
• Maximum voiriotion of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percentage: 10% peak to peak. 
• Maximum variation of sub-carrier phase with respect to burst for mod. percentage from 75% to 10%. Sub-carrier mod. percentage: 10% peak to peak. 
' Bridging, loQ,p through input with- 30 dB or better return loss up to 5.5 MHz. 
• After de-emphasis. 
' Relative to firequency offset by 4.5 MHz (FCC) from the visual carrier. 

ORDERING INFORMATION 
TV-S0H, 50 l,W VHF-TV transmitter for FCC standards service, Channels 7-13, with operating tubes, t ransistors, IC's, 

solid-state rectifiers, crystals, required pre-correction circuitry, low-level vestigial sideband filter, harmonic and color 
notch filters ...... .. ..... .. .. . ....... . . . . ... .. . .. . ............ . .... . . • . . . ...... ................ ... . .. . .. .. 994-8225-001 

TVD-l0OH, 1100 kW dual VHF-TV transmitter for FCC standards service, Channels 7-13, equipped as above ...... . ... . . 994-8457-001 

JK-2M-979 ADV. 525A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION AND 
~TION ""'90C:8881NO 

TVD-50H 
SO-Kilowatt Dual 

VHF High Band 

Color Television 
Transmitter 

• Two independent, complete 25-kilowatt transmitters for 
total redundancy and on-the-air reliability 

• " Hot" standby exciters, modulators and sideband filter 
for maximum redundancy 

• Harris' Dualtran output switching system allows parallel, 
single transmitter or alternate/ main operation 

• Advanced Transversal SideBand (TSB) filters-no group 
delay, no tuning adjustments required 

• Solid-State exciters and IPAs enhance reliability 

• IF Modulation of the visual and aural carriers for superb 
color and sound reproduction 

• Superior color performance-minimal corrections re-
quired 

• Easily interfaced with ATS and remote control systems 

• Simple solid-state logic control 

• Fast turn-on time 

• Modular pre-wired cabinets for fast and easy installation 
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TOT AL REDUNDANICY FOR 
COMPLETE RELIABIILITY 

The Horris TVD-50H,. 50-kilowott dual high 
bond VHF TV tronsimitter, is designed for 
television broadcasters who wont the ut· 
most in reliability and performance- with 
the flexibility for remote control or 
automatic operotion1. This dual transmitter 
consists of two comp,letely independent 25-
kilowott transmitters. operating in parallel, 
combined through t~1e Horris unique-design 
Duoltron RF switching system. 

With the TVD-50H :fou get two aural ex• 
citer / modulators, two visual exciter/ 
modulators, two TSB filters, two solid-state 
visual and ourol lPA''s, two visual and aural 
PA's, and two HV power supplies-in short, 
total redundancy! Complete reliability! 

The Duoltron switching system is factory as­
sembled in one cabinet, and con be sup· 
plied to interface with either o hybrid or o 
notch diplexer. 

IF (intermediate frequency) Modulation, 
low-level sideband filtering, true linear 
operation of power amplifiers and solid­
state visual and aural exciter/ modulators 
combine to provide outstanding color and 
sound fidelity. As no envelope delay correc­
tion or adjustments ore required for the 
solid-state Tronsver·sol SideBond filter{s), 
stabi lity, reliability and color quality ore 
greatly enhanced. 

Frequency adjustment, power output con· 
trol and amplifier tuning ore straight­
forward and uncomplicated, while design 
simplicity and conservatively roted compo· 
nents in the TVD-50H assure long-term 
" hands-off" oper,:ition and minimum 
maintenance. DC filaments in the visual 
and aural stages provide improved signol­
to-noise ratios. 

The transmitter is FCC type accepted, and 
factory power testing assures performance 
to specifications. 

AUTOMATIC SWITCHING. In the event of 
o malfunction of 01ne-half of the parallel 
combination, the Harris TVD-50H offers 
automatic and inst<>ntoneous reduction to 
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TVD-50H 

one-fourth authorized power. This function 
will occur without interruption of the car· 
rier. With the touch of o button, half-power 
operation is achieved in less than two se­
conds. 

Visual and aural exciters ore connected in 
a hot standby condition, and will auto• 
moticolly switch in less than 10 milli­
seconds in case of failure in either unit. In 
all modes, aural follows visual for simpli­
fied logic control and reliable operation. 

OPERATING VERSATILITY. Four modes of 
operation may be obtained electrically by 
means of control pushbuttons on the output 
switcher; by control buttons on the trans· 
mitter control panel; or by remote control. 
These ore: 

• Transmitters A a nd B combined On-Air. 

• Transmitter A On-Air and transmitter B 
into the station loads. 

• Transmitter B On-Air and transmitter A 
into the station loads. 

• Transmitte rs A and B combined to the 
station loads (test mode). 

The switching operation from one mode to 
any other mode requires less than two se• 
conds. 

When using o notch diplexer, three other 
operating modes may be selected manually 
by changing links on the Duoltron output 
switching cabinet: transmitters A and B 
combined and diplexed to the station 
loads; transmitter A diplexed into station 
loads; and transmitter B diplexed into sto• 
l ion loads. 

EXCELLENT PERFORMANCE 

Surface acoustic wove technology is op· 
plied to vestigial sideband filtering in the 
visual exciter. The Transversal SideBond 
(TSB) filter displays a near-ideal bandpass 
function for CCIR Systems "M" (FCC) and 
" B" bandwidths. This, combined with the 
filter's true linear phase characteristic, of­
fers excellent reproduction of pulse 
waveforms and encoded color information 
without adjustment. 

DUAL TRAN OUTPUT 
SWITCHER CABINET 
All switches, patch panels, com­
biners, reject and dummy loads, 
couplers, sensors and control 
logic ore factory assembled, 
tested and optimized for best 
VSWR across the channel. The 
only external transmission line 
connections ore for the transmit­
ters, antenna and diplexer. This 
saves installation labor and 
time, and insures excellent per• 
forrnonce without field op· 
timizotion. Motorized coaxial 
switches accomplish RF switch­
ing at the push of o button on 
the output switcher control pan· 
el, center transmitter control 
cabinet or via remote control. 
Solid • state control logic outo­
motico lly routes command 
signals to turn off plate 
voltages, operate proper coax­
ial switches and re-apply plate 
voltoge .. . oll in two seconds or 
less. 
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CENTER CONTROL CABINET 

All adjustments and control of dual tran­
smitter operation can be accomplished 
from the control cabinet, supplied a·s stan­
dard equipment in all Harris 0 11a ltran 
systems. This cabinet is normally mC>unted 
between the two independent t ransmitters 
to provide a pleasing installation. lfhe RF 
phasing and control panel, the exciter/ 
modulator switcher, and the local c:ontrol 
panel are standard equipment wilth the 
Harris Dualtran systems. 

RF Phasing and Control Panel : Hure the 
output of the on-air exciter/ modul<Jtor is 
split to drive the two transmitters. Phasing 
controls and attenuators provide <Jdjust­
ment of the two signals to assure ma:cimum 
combined transmitter output. Switc:hable 
visual and aural power meters are 
provided to monitor combined forward, 
combined reflected and reject power levels. 
Also, Ouoltran output switcher control logic 
pushbuttons on this panel con select " A + 
B Air", " A Air", "B Air" or "A + B Test" 
modes. 

Local Control Panel : Provides simul­
taneous control of both transmitters i1,clud• 
ing filament and plate on/ off and aural 
and visual raise/lower functions. All system 
remote control terminals ore available on 
this panel. 

Exciter/ Modulator Switcher : Solid-state 
control logic provides manual or automatic 
switching of the two exciter/ modullators 
from "hot standby" to "on-air" statlus in 
case of exciter failure. Switching occ1urs in 
10 milliseconds for no perceptible lc,ss of 
signal. 

Input Patch Panel (Optional) : PEirmits 
bypassing the exciter/ modulator switcher 
via BNC cables to patch any combination 
of aural/visual exciters to any transmitter. 
This provides extra flexibility for umer• 
gency situations and for system main­
tenance and testing. 

RF Input Bypass Switcher (OptioncJI­
Not Shown) : In single transmitter modes 
this switcher removes the 3 dB coupler in 
the RF phasing/ control panel from iinput 
circuitry, thereby putting full rated p,ower 
of a ny one transmitter on the a ir. 
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SOLID-STATE IP"1 

Each 25-kilowatt transmitter features a 
solid-state IPA to greatly enhance 
reliability and red,uce tuning requirements. 

The solid-state IP1As contain broadband 
amplifiers, so tha1· periodic bandpass ad­
justments are not required-and they are 
fully protected ag,oinst damage caused by 
overloads or load variations. For added 
transmitter protec11ion, RF drive is applied 
over a one to twc> second interval, which 
permits DC voltage! stabilization before full 
RF drive application to power amplifiers. 
The IPAs are fully metered for monitoring 
and maintenance, while excellent cooling 
helps maintain long transistor life. 

Each 25-kilowatt transmitter employs a 
single-ended visual PA (8916 tetrode), and 
DC filaments in evcHy stage for an excellent 
signal-to-noise rat'io. 

TRANSVERSAL 
SIDEBAND 
(TSB) FILTER 

The Harris solid-state sideband filter is an 
advanced surface acoustic wave design, 
and shapes visual sidebands at the IF fre­
quency, rather thoin "on frequency" at the 
full output power ,of the transmitter. Unlike 
previous VS8 filter·s, the TSB filter has an in­
herent linear pha:;e characteristic and re­
quires no group dolay correction or tuning. 

SOLID-STATE 
VISUAL AND AUIRAL 
EXCITER/ MODUI.ATORS 
The Harris solid-state MCP-1 V visual ex· 
citer/ modulator is, an independent, self­
contained unit which provides a fully 
processed on-channel picture signal. Power 
output can be varied up to one watt with a 
single front panel ,control, or from a remote 
location, without ,retuning of any kind. 

The MCP-1 V proviides great reliability and 
stability, excellent frequency response, and 
truest color quallity. It is designed for 
minimum maintemance and set-up time, 
and for remote ,control and unattended 
operation. This is c,11 made possible through 
the use of the lah~st design techniques, in• 
cludi ng Harris' sollid-state TSB filter. 

The Harris aural exciter/ modulator is o 
solid-state, self-co,ntoined unit which fur· 
nishes a fully pro,cessed aural signal at o 
level up to 10 watts. Power output con be 
set with o single knob on the front panel, or 
by remote control, with no need for retun· 
ing. It is mounted iin o pull-out drawer, ond 
may be operated with the drawer ex­
tended for test purposes. 
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TVD-50H 
INTERMEDIATE FREQUENCY 
(IF) MODULATION 

One of the features of the TVD-50H is its 
true low-level IF Modulation, which offers a 
top quality picture, and excels in electrical 
performance, reliability and simplicity of 
operation. 

Due to the low-level techniques, which i·n­
clude the use of devices such os on extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering ond very linear 
broadband amplifiers, the color signal is o 
faithful reproduction of the signal applied 
to the transmitter input. 

SOLID-STATE 
CONTROL 
CIRCUITS 

Solid-state memory, timing and logic cir­
cuits offer complete and foolproof control 
of oll transmitter functions. Built-in memory 
circuitry enables the entire transmitter to 
return to the oir automatically in the state it 
wos operating prior to on AC power inter­
ruption. 

The control logic, in addition to com­
manding normal AC control functions, is 
also used to visually indicate, through in­
dicator lights, the operating status of the 
transmitter system. These indicator lights al• 
low easy isolation of circuit faults, and are 
easily remoted. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC 
OPERATION 

All control, metering and monitoring cir­
cuits have been designed specifically for 
remote control and ATS. The power con­
trols are motor driven and the necessary 
remote control sampling points are built-in 
on accessible terminal boards. Today, Har· 
ris TV transmitters are being operated suc­
cessfully worldwide with o variety of 
remote control systems. 

AUTOMATIC 
POWER 
CONTROL 
Automatic gain control of all RF amplifier 
stages, in conjunction with the exciters' 
automatic power control, insures essentially 
constant power output, even with varia­
tions in line voltages. This feature is stan­
dard in the TVD-50H. 

STABILITY 

One factor assuring RF stability is the use of 
solid-state IPA'S ond conservatively roted 
Type 8988, 8807 and 8916 ceramic 
tetrodes operatin,g as VH F linear 
amplifiers. These amplifier stages opera te 
in a common grid and screen configuration 
ond tube neutralization is not required. 

EXCELLENT 
COOLING 
SYSTEM 

The cooling system of the TVD-50H is quiet 
and efficient, and employs direct drive 
blowers, with the motors fully protected by 
automatic reset devices. 

POWER 
SUPPLIES 

The HV power supplies for the TVD-50H 
visual and aural PAs exhibit very low ripple 
content. They are designed for excellent 
regulation and low video impedance for 
optimum picture performance. In addition, 
for ease of maintenance, the two power 
supplies, including transformers ond solid­
state rectifiers, ore housed in two separate 
assemblies, mounted externally from the 
transmitter. Routine maintenance access is 
provided by removable panels. 

Vacuum tube filaments in the visual trans­
mitters are operated from DC power sup• 
plies to maximize the output signal-to-noise 
ratio. Grid and screen supplies are 100% 
solid state. 

The visual and aural exciters have their 
own independent, solid-state regulated 
power supplies. 

EASE OF 
MAINTENANCE 

Convenient access to components is 
provided, permitting the transmitter to be 
easily maintained. Visual and aural exciters 
slide out and can operate independ'ently 
from the transmitter outside the cabinet. 
Various exciter circuits, such as oscillators, 
modulators and processing circuitry, are of 
modular construction and can be removed 
for maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters are 
used to monitor required transmitter fvnc• 
tions. Meter panels are of double-hinged 
construction for easy access during main­
tenance. 
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VISUAL PHFORMANCE 
POWER OUTll'UT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER SU181UTY: 1 

REG. OF RF <l►UfPUT POWER (Black to whito pie.): 
VARIATION I0F OUTPUT (ovor ono framo): 
VISUAL SIDEIIAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS: 1 

VISUAL MOlllULA TION CAPABILITY: 
DIFFERENTIA,L GAIN:• 
LINEARITY (l,OW FREQUENCY): 
INCIDENTAL PHASE MODULATION: 

DIFFERENTIA,L PHASE:• 
SIGNAL-T0-1'1101SE RATIO: 
KFACTORS: 
EOUIVALENlr ENVELOPE DELAY: 

VIDEO INPU1r:• 
HARMONIC UDIATION: 

AURAL PHFORMANCE 
POWER OUTll'UT: 
OUTPUT IMPEDANCE: 
AUDIO INPU'T: 
FREQUENCY DEVIATION: 
INPUT IMPEtlANa: 
PRE-IMPHA5ilS: 
FREQUENCY RESPONSE: 
DISTORTION: 

FM NOISE: 
AM NOISE:• 
FREQUENCY STABILITY:' 

SERVICE C:ONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HIJIMIDITY RANGE: 
ALTITUDE: 

PHYSICAL AIND MECHANICAL DIMENSIONS: 

ELECTRICAL i.EQUIREJMENTS: 

TVD-50H SPECIFICATIONS 

SO kW peak. 
FCC (System "M") 

50 ohms. Output connector, 3 ~ EIA standard. 
174-216 MHz (Channels 7-13), 
±250 Hz (maximum variation over 30 days). 
3% or less. 
Less than 2%. 
-3.58 MHz .......... . .................... . .. ..... -42 dB or better 
-1.25 MHz and lower .. , ............................ - 26 dB or better 
Carrier to --0.75 MHz ........................ • ... .......... ±0.5 dB 
Carrier ........ . ....................... . .. •• . • ...... 0 dB reference 
Carrier to +4.20 MHz ........ , .......... . .... • .... , ........ ±0.5 dB 
+4.75 MHz and higher ...................... •• .•.... -30 dB or better 
±0.75dB. 
1 % or better. 
3% or better. 
1.0 dB or better. 
±3° or better. 

± 1 ° or better. 
-55 dB or better (RMS} below sync level. 
21 2%, 12.St less than 5% baseline distvrbonce. 
.OS to 2.1 MHz: ± 40 ns. 
at 3.58 MHz: ± 30 ns. 
ot4.18MHz, ±60ns. 
(referenced to standard curve-FCq. 
75 ohm system. 
-80dB. 

10 kW at diplexer output. 
SO ohms. Output connector: 3 W' EIA Std. 
+ 10 dBm, ±2 dB. 
±25 kHz. 
600ohms. 
75 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less ofter 75 microseconds do-emphasis 

with ±25 kHz deviation. 
-60 dB or better rel. to ±25 kHz dev. 
- SS d8 relative to 100% modulation. 
±250Hz. 

-10° to +50°C (14° to 122°F). 
0 to 95% relative humidity. 
Seo level to 7 500 ft. 

216.72" W x 31.5" 0 x 72.0" H. Weight, 6,770 lbs. 
Power supplies (2) each: 36" W x 24" 0 x 60.4" H. 
Weight: 950 lbs. 

Output switcher, 34" W x 48" 0 x 72" H. Weight: 
1,350 lbs. 

Power input: 208/ 240 volts, ± 11 volts, 3 phase, 
50/60 Hz. Power consumption (approx.): 116 
kVA, block picture, 10% aural; 98 kVA, overage 
picture (50% APL), 10% aural; 124 kVA, block 
picture at 20% aural; 106 kVA, average picture 
al 20% aural. 

SPEOFICA TIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

' Aher initial aging of 60 days. 
Measured ot 65% and 15% of modulation. Reference 100%=peok of sync. 

> Maximum .. oriation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percentage, 10% peak to peak. 
• Maximum vc,riation of sub-carrier phase with respect to burst for mod. percentage from 75% to 10%. Sub-carrier mod. percentage: 10% peak to peak. 
• Bridging, loop through input with - 30 d8 or better return loss up lo S.S MHz. 
• After de-emphasis. 
7 Relative to -frequency offset by 4.5 MHz (FCC) from the visual carrier. 

ORDERING INFORMATION 

TVD-S0H, so, kW dual VHF-TV transmitter for FCC 1tandord1 Mrvico, Chonnol1 7-13, with oporating tubes, Mmiconducton, 
cry1tal1, VSB, filtor, color notch filtor, harmonic filtor1, input and output 1witchon . .. .. • .. . . .•.. .... ... . . .. . ..... .... 994-8408-001 

JK·ZM-180 © HARRIS Cc:lPROltATION 1980 ADV. SS6 PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION AND 
...CN11lTl0frrilflllC)Cl..,,a 

TVD-36H 
36-Kilowatt Dual 
VHF High Band 

Color Television 
Transmitter 

• Two Independent, complete 18-kilowatt transmitters for 
total redundancy and on-the-air reliability 

• "Hot" standby exciters, modulators and sideband filter 
for maximum redundancy 

• Harris' Dualtran output switching system allows parallel, 
tingle transmitter or alternate/main operation 

• Advanced Transversal SideBand (TSB) filters-no group 
delay, no tuning adjustments required 

• Solid-State exciters and IPA• enhance reliability 

• IF Modulation of the visual and aural carriers for superb 
color and sound reproduction 

• Superior color performance-minimal corrections re-
quired 

• Easily interfaced with ATS and remote control systems 

• Simple solid-state logic control 

• Fast turn-on time 

• Modular pre-wired cabinets for fast and easy installation 
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TVD-36H 

TOTAL REDUNDAMCY FOR 
COMPLETE RELIABIILITY 

The Horris TVD-36H., 36-kilowott dual high 
bond VHF TV transmitter, is designed for 
television broadcasters who wont the ut­
most in reliability 01nd performance- with 
the flexibility for remote control or 
automatic operation,. This dual transmitter 
consists of two completely independent 18-
kilowott transmitters operating in parallel, 
combined through the Horris unique-design 
Dualtron RF switching system. 

With the TVD-36H )IOU get two aural ex­
citer / modulators, two visual exciter/ 
modulators, two TSBI filters, two solid-state 
visual and ourol lPA's, two visual and aural 
PA's, and two HV power supplies-in short, 
total redundancy! Complete reliability! 

The Duoltron switching system is factory as­
sembled in one cabinet, and con be sup­
plied to interface wi11h either a hybrid or a 
notch diplexer. 

IF (intermediate frttquency) Modulation, 
low-level sideband filtering, true linear 
operation of power amplifiers and solid­
state · visual and aural exciter/modulators 
combine to provide ,:,utstanding color and 
sound fidelity. As no ,,nvelope delay correc­
tion or adjustments are required for the 
solid-state Transversal SideBand filter(s), 
stability, reliability cmd color quality are 
greatly enhanced. 

Frequency adjustmenit, power output con­
trol and amplifier tuning are straight­
forward and uncomplicated, while design 
simplicity and conser11otively roted compo­
nents in the TVD-3,6H assure long-term 
"hands-off" operation and minimum 
maintenance. DC filaments in the visual 
and aural stages provide improved signal­
to-noise ratios. 

The transmitter is FC(: type accepted, and 
factory power testing assures performance 
to specifications. 

AUTOMATIC SWITCHING. In the event of 
a malfunction of ono-holf of the parallel 
combination, the Hmris TVD-36H offers 
automatic and instantaneous reduction to 
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one-fourth authorized power. This function 
will occur without interruption of the car· 
rier. With the touch of a button, half-power 
operation is ochie11ed in less than two se· 
conds. 

Visual and aural exciters ore connected in 
o hot standby condition, and will auto­
matically switch in less than 10 milli• 
seconds in case of failure in either unit. In 
all modes, aural follows visual for simpli­
fied logic control and reliable operation. 

OPERATING VERSATILITY. Four modes of 
operation may be obtained electrically by 
means of control pushbuttons on the output 
switcher; by control buttons on the trans­
mitter control panel; or by remote control. 
These ore: 

• Transmitters A and B combined On-Air. 

• Transmitter A On-Air and transmitter B 
into the station loads. 

• Transmitter B On-Air and transmitter A 
into the station loads. 

• Transmitters A and 8 combined to the 
station loads (test mode). 

The switching operation from one mode to 
any other mode requires less than two se­
conds. 

When using a notch diplexer, three other 
operating modes may be selected manually 
by changing links on the Dualtran output 
switching cabinet: transmitters A and 8 
combined and diplexed to the station 
loads; transmitter A diplexed into station 
loads; and transmitter 8 diplexed into sta· 
tion loads. 

EXCELLENT PERFORMANCE 
Surface acoustic wave technology is op• 
plied to 11estigial sideband filtering in the 
visual exciter. The Trans11ersol SideBand 
(TSB) filter displays a near-ideal bandpass 
function for CCIR Systems "M" (FCC) and 
"8" bandwidths. Thi~, combined with the 
filter's t rue linear phase characteristic, of­
fers excellent reproduction of pulse 
waveforms and encoded color information 
without adjustment. 

DUALTRAN OUTPUT 
SWITCHER CABINET 

All switches, patch panels, com· 
biners, reject and dummy loads, 
couplers, sensors and control 
logic are factory assembled, 
tested and optimized for best 
VSWR across the channel. The 
only external transmission line 
connections are for the transmit­
ters, antenna and diplexer. This 
saves installation labor and 
time, and insures excellent per· 
formonce without field op• 
timization. Motorized coaxial 
switches accomplish RF switch­
ing at the push of o button on 
the output switcher control pan­
el, center transmitter control 
cabinet or via remote control. 
Solid • state control logic auto· 
matically routes command 
signals to turn off plate 
voltages, operate proper coax­
ial switches and re-apply plate 
voltage ... all in two seconds or 
less. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

TVD-36H 

CENTER CONTROL CABINET 

All adjustments and control of dual trans­
mitter operation con be accomplished from 
the control cabinet, supplied as standard 
equipment in all Horris Duoltron systems. 
This cabinet is normally mounted between 
the two independent transmitters to 
provide a pleasing installation. The RF 
phasing and control panel, the exciter/ 
modulator switcher, and the local control 
panel ore standard equipment with the 
Horris Duoltron systems. 

Rf Phasing and Control Panel : Here the 
output of the on-a ir exciter/ modulator is 
split to drive the two transmitters. Phasing 
controls and attenuators provide adjust­
ment of the two signals to assure maximum 
combined transmitter output. Switchable 
visual and aural power meters ore 
provided to monitor combined forwqrd , 
combined reflected and reject power levels. 
Also, Duoltron output switcher control logic 
pushbuttons on this panel con select "A + 
B Air", " A Air", "8 Air" or "A + B Test" 
modes. 

Local Control Panel : Provides simul­
taneous control of both transmitters includ­
ing filament and plate on/ off and ·aural 
and visual raise/ lower functions. All system 
remote control terminals are available on 
this panel. 

Exciter/ Modulator Switcher: Solid-state 
control logic provides manual or automatic . 
switching of the two exciter / modulators 
from "hot standby" to "on-oi r" status in 
case of exciter failure. Switching occurs in 
l O milliseconds for no perceptible loss of 
signal. 

Input Patch Panel (Optional) : Permits 
bypassing the exciter / modulator switcher 
via BNC cables _to patch any combination 
of aural/ visual exciters to any transmitter. 
This provides extra flexibility for emer­
gency situations and for system mqin­
tenance and testing. 

Rf Input Bypass Switcher (Optional­
Not Shown) : In single transmitter modes 
this switcher removes the 3 dB coupler in 
the RF phasing/ control panel from input 
circuitry, thereby putting full roted power 
of any one transmitter on the air. 
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SOLID-STATE IPA 
Each 18-kilowatt transmitter features a 
solid-state IPA to greatly enhance 
reliability and reduce tuning requirements. 

The solid-state IPAs contain broadband 
amplifiers, so that periodic bandpass ad· 
justments are not required- and they a re 
fully protected against damage caused by 
overloads or load variations. For added 
transmitter protection, RF drive is applied 
over a one to two second interval, which 
permits DC voltage stabilization before full 
RF drive application to power amplifiers. 
The IPAs are fully metered for monitoring 
and maintenance, while excellent cooling 
helps maintain long transistor life. 

Each 18-kilowatt transmitter employs o 
single-ended visual PA (8916 tetrode) and 
DC filaments in every stage for an excellent 
signal-to-noise ratio. 

TRANSVERSAL 
SIDEBAND 
(TSB) FILTER 
The Harris solid-state sideband filter is on 
advanced surface acoustic wove design, 
and shapes visual sidebands at the IF fre• 
qvency, rather than "on frequency" at the 
full output power of the transmitter. Unlike 
previous VSB filters, the TSB filter hos an in­
herent linear phase characterist ic and re­
quires no group delay correction or tuning. 

SOLID-ST ATE 
VISUAL AND AURAL 
EXCITER/ MODULA TORS 

The Horris solid-state MCP· 1 V visual ex­
citer / modulator is on independent, self. 
contained unit which provides a fully 
processed on-channel picture signal. Power 
output con be varied up to one watt with a 
single front panel control, or from a remote 
location, without retuning of any kind. 

The MCP-1 V provides great reliability and 
stability, excellent frequency response, and 
truest color qual ity. It is designed for 
minimum maintenance and set-up time, 
and for remote control and unattended 
operation. This is all made possible through 
the use of the latest design techniques, in­
cluding Harris' solid-state TSB filter. 

The Harris aural exciter/modulator is a 
solid-state, self-contained unit which fur• 
nishes o fully processed aural signal at a 
level up to 10 watts. Power output can be 
set with a single knob on the front panel, or 
by remote control, with no need for retun­
ing. It is mounted in a pvll-ovt drawer, and 
may be operated with the drawer ex­
tended for test purposes. 

TVD-36H 
ltllTERMEDIATE FREQUENCY 
(IIF) MODULATION 

One of the features of the TVD-36H is its 
t1rve low-level IF Modulation, which offers a 
top quality picture, and excels in electrical 
p,erformance, reliability and simplicity of 
o,peration. 

C>ve to the low-level techniques, which in­
clude the use of devices such as on extreme-
1)1 linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the color signal is a 
foithfvl reproduction of the signal applied 
tc> the transmitter input. 

S10L1D-ST A TE 
CONTROL 
CIRCUITS 

Solid-state memory, timing and logic cir­
C1Jits offer complete and foolproof control 
of all transmitter functions. Built-in memory 
ci rcvitry enables the entire transmitter to 
rotvrn to the air automatically in the state it 
w-os operating prior to on AC power inter­
ruption. 

Tine control logic, in addition to com­
m1anding normal AC control functions, is 
also used to visually indicate, through in­
dicator lights, the operating status of the 
transmitter system. These indicator lights al­
lo,w easy isolation of circuit faults, and are 
e1:,si ly remoted. 

RIEMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC 
OPERATION 

All control, metering and monitoring cir­
cuits have been designed specifically for 
rEimote control and A TS. The power con­
trols are motor driven and the necessary 
rEimote control sampling points are built-in 
01n accessible terminal boards. Today, Har­
ri:s TV transmitters are being operated svc­
cussfvlly worldwide with a variety of 
rEimote control systems. 

A.UTOMATIC 
P.OWER 
CONTROL 

A,utomatic gain control of all RF amplifier 
st1Jges, in conjunction with the exciters' 
automatic power control, insures essentially 
co,nstant power output, even with varia­
tic>ns in line voltages. This feature is stan­
dmd in the TVD-36H. 

STABILITY 
I 

One factor assuring RF stability is the use of 
solid-state IPA'S and conservatively rated 
Type 8988, 8807 and 8916 ceramic 
tetrodes operating as VHF linear 
amplifiers. These amplifier stages operate 
in a common grid and screen configuration 
and tube neutralization is not required. 

EXCELLENT 
COOLING 
SYSTEM 

The cooling system of the TVD-36H is quiet 
and efficient, and employs direct drive 
blowers, with the motors fully protected by 
automatic reset devices. 

p,QWER 
SUPPLIES 

The HV power supplies for the TVD-36H 
visual and aural PAs exhibit very low ripple 
content. They are designed for excellent 
regulation and low video impedance for 
optimum picture performance. In addition, 
for ease of maintenance, the two power 
supplies, including transformers and solid­
state rectifiers, are housed in two separate 
assemblies, mounted externally from the 
transmitter. Routine maintenance access is 
provided by removable panels. 

Vacuum tube filaments in the visual trans• 
mitters are operated from DC power sup• 
plies to maximize the output signal-to-noise 
ratio. Grid and screen supplies are 100% 
solid state. 

The visual and aural exciters have their 
own independent, solid-state regulated 
power supplies. 

EASE OF 
MAINTENANCE 

Convenient access to components is 
provided, permitting the transmitter to be 
easily maintained. Visual and ovrol exciters 
slide out and can operate independently 
from the transmitter outside the cabinet. 
Various exciter circuits, such as oscillators, 
modulators and processing circuitry, are of 
modular construction and can be removed 
for maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters ore 
used to monitor required transmitter func­
tions. Meter panels ore of double-hinged 
construction for easy access during main­
tenance. 
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VISUAL PHFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEll>ANCE: 
FREQUENCY RANGE: 
CARRIER STAB~LITY: 1 

REG. OF RF OUTPUT POWER (Black to w hile pie.): 
VARIATION OIF OUTPUT (ove r one frame): 
VISUAL SIDEB"ND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:' 
VISUAL MODUUTION CAPABILITY: 
DIFFERENTIAL GAIN:' 
LINEARITY (LOrW FREQUENCY): 
INCIDENT Al PlftASE MODULATION: 

DIFFERENTIAL PlftASE:• 
SlGNAL-TO-NC)ISE RATIO: 
KFACTORS: 
EQUIVALENT E!NVELOPE DELAY: 

VIDEO INPUT:" 
HARMONIC R,~DIATION: 

AURAL PERIFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEll>ANCE: 
AUDIO INPUT: 
FREQUENCY DrEVIA TION: 
INPUT IMPED.t1NCE: 
PRU:MPlftAS!!;: 
FREQUENCY RESPONSE: 
DISTORTION: 

FM NOISE: 
AM NOISE:• 
FREQUENCY STABILITY:' 

SERVICE CC>NDITIONS 
. AMBIENTTEMPERATURE: 

AMBIENT HUMIDITY RANGE: 
ALTITUDE: 

PlftYSICAL ANII> MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

TVD-36H SPECIFICATIONS 

36kWpeok. 
FCC (System "M") 

50 ohms. Output connector: 3 ½ EIA slondord. 
174-216 MHz (Channels 7-13). 
±250 Hi (maximum voriotion over 30 days). 
3% or less. 
Less than 2%. 
- 3.58 MHz .... . .. . ... . . . . ...... .. . . ... . .. .... . .. . - 42 dB or better 
- 1 .25 MHz and lower . . ... .. . .. . ... . .... . . . . ... .. , . . - 26 dB or better 
Carrier lo -0.75 MHz .. ... . ... ... . . . . ... . . . . . . .. .. .. . . .. .. . ±0.5 dB 
Carrier . . ... . ....... . . . .. ... ... .... .. . .. .. . . .. . . ... . 0 dB reference 
Carrier to +4.20 MHz .. . . . . . . . . . . . .. .... .. ... . . . . ... . . ... . . ±0.5 dB 

· +4.75 MHz and higher ..... . . .. . .. . .. .. .. . . .. . ..... . - 30 dB or better 
±0.75dB. 
1 % or better. 
3% or better. 
1.0 dB or better. 
±3° or bette r. 

± 1 ° or better. 
- 55 dB or better (RMS) below sync level. 
21 2%, 12.51 less than 5% baseline disturbance. 
.OS lo 2.1 MHz: ± 40 ns. 
o t 3.58 MHz: ± 30 ns. 
ot 4.18 MH1: ± 60 ns. 
(referenced to standard curve-FCC). 
75 ohm system. 
-80dB. 

7.2 kW ot diplexer output. 
50 ohms. Output connector: 3 ½" EIA Std. 
+10dBm,±2dB. 
±25 kHz. 
600ohms. 
75 microseconds. 
±0.5 dB rel. lo pre-emphasis (30-15,000 Hi}. 
0.5% or less ofter 75 microseconds de-emphasis 

with ±25 kHz deviation. 
- 60 dB or better rel. to ±25 kHz dev. 
- 55 dB relative to 100% modulation. 
±250H1. 

- 10° to +50° C(14° to 122°F) . 
0 to 95% relative humidity. 
Seo level lo 7 500 ft. 

216.72" W x 31.5" 0 x 72.0" H. Weight, 6,770 lbs. 
Power supplies (2) eoch: 36" W x 24" 0 x 60.4" H. 
Weight: 950 lbs. 

Output switcher: 34" W x 48" 0 x 72" H. Weight: 
1,350 lbs. 

Power input: 208/240 volts, ± 11 volts, 3 phose, 
50/ 60 Hz. Power consumption (opprox.): 110 
kV A, block picture, 10% ourol; 93.6 kV A, 
overage picture (50% APL), 10% ourol; 118 kV A, 
block picture ol 20% ourol; 100.4 kV A, overage 
picture ol 20% ourol. 

SPEOFICA TIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

1 After initial oging of 60 days. 
2 Meo sured ot 65% and 15% of modulation. Reference 100% = peak of sync. . 
' Maximum variation of sub-carrier amplitude from 75% to 10% o'f mod. Sub-carrier mod. percentage: 10% peak to peak. 
• Maximum voriiotion of sub-carrier phase with respect to burst for mod. percentage from 75% lo 10%. Sub-carrier mod. percentage: 10% peak to peak. 
' Bridging, loop through input with -30 dB or better return loss up lo 5.5 MHz. 
• After de-emphasis. 
7 Relative to fntquency offset by 4 .5 MH1 (FCC) from the visual carrier. 

ORDERING INFORMATION 
TVD-36H, 36 kW dual VHF-TV transmitter for FCC standards service, Channels 7- 13, witli operating tubes, semiconductors, 
crysta ls, VSB fiilter, color notch filter, harmonic filters, input and output switche rs ............ . ......•.... . •......... 994-8499-001 

JK-2M•l 80 © HARRIS COf'RORAIION 1980 ADV. SSS PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION A N D ~---
TV-25H 

25-Kilowatt VHF 

High Band 

Color Television 

Transmitter 

• Advanced Transversal SideBand (TSB) filter-requires no 
group delay correction, no tuning adjjustments 

• Solid-state exciters and IPA 

• Superior color performance-minimal corrections required 

• Fast turn-on time 

• Automatic power control is a standard feature 

• IF Modulation of the visual and aural carriers 

• Solid-state control circuits 

• Easily interfaced with ATS and remote control systems 

• Compact design, with excellent accessibility 

• Pre-wired cabinets for fast and easy installation 
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TV-25H 

Ultra-linear driver cabinet with solid-state IPA 

The Horris TV-25H features a solid-state 
IPA to greatly enhance reliobility ond 
reduce tuning requirements, with o com­
pact cabinet configurotion. 

This odvonced high-bond VHF-TV tronsmit­
ter requires only one ourol and two visuol 
tubes to provide o 25-kilowott visuol ond o 
5-kilowott ourol output. Under normol 
operating conditions the quick-heat tubes 
permit tronsmitter turn-on within 20 sec· 
onds. A circulotor between the visual 
stoges minimizes retuning requirements 
ofter o tube change. 

Surfoce acoustic wove technology is op· 
plied to vestigiol sidebond filtering in the 
visual exciter. The Transversal SideBond 
(TSB) fi lter disploys o neor-ideol bondposs 
function for CCIR Systems "M" (FCC) ond 
"B" bondwidths. This, combined with the 
filter's true lineor phose chorocteristic, of­
fers excellent· reproduction of pulse 
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woveforms and encoded color informotion 
without adjustment. 

The solid-stote IPA contains broodbond 
amplifiers, so that periodic bondposs od­
justment is not required-and it is fully 
protected ogoinst domoge coused by 
overloods or lood voriotions. For added 
transmitter protection, RF drive is opplied 
over o one to two second interval, which 
permits DC voltage stobilizotion before full 
RF drive opplicotion to power omplifiers. 
The IP A is fully metered for monitoring ond 
mointenonce, while excellent cooling helps 
maintain long tronsistor life. 

SUPERB 
COLOR 
PERFORMANCE 

In oddition to the solid-stote IPA ond the 
TSB filter, Horris' TV-25H incorporotes such 

state-of-the-art features os IF (intermediote 
frequency) Modulation, true lineor opera­
tion of power amplifiers, ond solid-state 
visual and aural exciter/modulaton, to 
provide the finest color performonce ond 
sound fidelity ovoiloble todoy. As no 
envelope delay correction or odjustments 
ore required for the sidebond filter, 
stobility, reliobility and color quality ore 
greatly enhanced. Frequency odjustment, 
power output control ond omplifier tuning 
ore stroightforword and uncomplicdted, 
while design simplicity ond conservotively 
roted components ossu re long-term 
"hands-off" operotion ond minimum 
mointenonce. 

The tronsmitter employs o single-ended 
visuol PA (8916 tetrode), ond DC filoments 
in every stage for on excellent signol-to­
noise ratio. 

TRANSVERSAL 
SIDEBAND 
(TSB) FILTER 

The Horris solid-stote sideband filter is on 
odvonced surfoce ocoustic wove design, 
ond shopes visuol sidebonds ot the IF fre­
quency, rother thon "on frequency" ot the 
full output power of the transmitter. Unlike 
previous VSB filters, the TSB filter hos on in­
herent lineor phose chorocteristic ond re· 
quires no group delay correction or tuning. 

Additionolly, the TSB filter hos steep skirts 
ond high ottenuotion outside the channel 
possbond for excellent VSB wove shaping. 

Only 1 ½ squore inches in size, the TSB filter 
is mounted on a PC boord in the visuol ex• 
citer. 

SOLID-STATE 
VISUAL AND AURAL 
EXCITER/ MODULATORS 

The Horris solid-state MCP· 1 V visuol ex­
citer /modulotor is on independent, self­
contoined unit which provides o fully 
processed on-chonnel picture signol. Power 
output con be voried up to one wott with o 
single front ponel control, or from o remote 
locotion, without retuning of ony kind. 

The exciter is mounted in o pull-out drower 
ond moy be operoted outside the moin 
tronsmitter for test purposes. A switch ond 
meter mounted on the front ponel permit 
monitoring exciter porometers. Power ond 
video goin controls ore motor driven with 
monuol override provision to permit both 
locol ond remote odjustment. 
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The MCP-1 V provides great reliability and 
stability, excellent frequency response, and 
truest color quality. It is designed for 
minimum maintenance and set-up time, 
and for remote control and unattended 
operation. This is all made possible through 
the use of the latest design techniques, in­
cluding Harris' solid-state TSB filter. 

The Horris aural exciter/modulator is a 
solid-state, self-contained unit which fur­
nishes o fully processed aural signal at a 
level up to 10 watts. Power output can be 
set with o single knob on the front panel, or 
by remote control, with no need for retun­
ing. It is mounted in o pull-out drawer, and 
may be operated with the drawer ex­
tended for test purposes. 

INTERMEDIATE 
FREQUENCY 
(IF) MODULATION 

One of the important features of the TV-
25H is its true low-level IF Modulation, 
v.:hich offers a top quality picture, and ex­
cel~ in electrical performance, reliability 
and simplicity of operation. 

In the TV-25H the visual and aural exciters 
generate fully modulated low-level IF 
signals. The output of a common crystal 
controlled reference oscillator is used to 
raise the individual IF signal to the desired 
"on channel" output frequency. 

Due to the low-level techniques, which in­
clude the use of devices such as an extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering and very lineur 
broadband amplifiers, the color signal is a 
faithful reproduction of the signal applied 
to the transmitter input. 

SOLID-ST ATE 
CONTROL CIRCUITS 

Solid-state memory, timing and logic cir­
cuits offer complete 'and foolproof control 
of all transmitter functions. Built-in memory 
circuitry enables the entire transmitter to 
return to the air automatically in the state it 
was operating prior to an AC power inter· 
ruption. 

The control logic, in addition to com­
manding normal AC control functions, is 
olso used to visually indicate, through in­
dicator lights, the operating status of the 
transmitter system. These indicator lights al• 
low isolation of circuit faults, and are easily 
remoted. 

TV-25H 
REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir­
cuits have been designed specifically for 
remote control and ATS. The power con­
trols are motor driven and the necessary 
remote control sampling points are built-in 
on accessible terminal boards. Today, Har­
ris TV transmitters ore being successfully 
operated worldwide with a variety of 
remote control systems. 

AUTOMATIC 
POWER CONTROL 

Automatic gain control of all RF amplifier 
stages, in conjunction with the exciters' 
automatic power control, insures essentially 
constant power output, even with varia­
tions in line voltages. This feature is stan­
dard in the TV-25H. 

STABILITY 

One factor assuring RF stability is the use of 
a solid-state IPA and conservatively rated 
Type 8988 and 8916 ceramic tetrodes 
operating as VHF linear amplifiers. These 
amplifier stages operate in a common grid 
and screen configuration and tube 
neutralization is not required. 

EXCELLENT COOLING SYSTEM 

The cooling system of the TV-25H is quiet 
and efficient, and employs direct drive 
blowers, with the motors fully protected by 
automatic reset devices. 
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POWER 
SUPPLIES 

The HV power supply for the visual and 
aural PAs exhibits very low ripple content. 
It is designed for excellent regulation and. 
low video impedance for optimum picture 
performance. In addition, for ease of 
maintenance, this power supply, including 
transformer and solid-state rectifiers; is 
housed in a single assembly, mounted ex­
ternally from the tr,onsmitter. Routine 
maintenance access is provided by a 
removable panel. 

Vacuum tube filaments in the visual and 
aural transmitters are operated from DC 
power supplies to maximize the output 
signal-to-noise ratio. Grid and screen sup· 
plies ore 100% solid state. 

The visual and aural exciters hove their 
own independent, • solid-state regulated 
power supplies. 

EASE OF MAINTENANCE 

Convenient occess to components is 
provided, permitting the transmitter to be 
easily maintained. Visual and aural exciters 
slide out and can operate independently 
from the transmitter outside the cabinet. 
Various exciter circuits, such as oscillators, 
modulators and processing circuitry, are of 
modular construction and can be removed 
for maintenance or replacement. 

Easy-to-read, eye-level 4-in.ch meters ore 
used to monitor required transmitter func­
tions. Meter panels are of double-hinged 
construction for easy access during 
maintenance. 
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TY-25H BLOCK DIAGRAM 
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VISUAL PERFORM,ANCE 
POWER OUTPUT: 

. OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY:' 
REG. OF RF OUTPUT P<>WER (Block to white pie.): 
VARIATION OF OUT Pl.IT (ovor ono frame): 
VISUAL SIDEBAND RES.P<>NSE: 

FREQUENCY RESPONSiE VS. BRIGHTNESS:• 
VISUAL MODULATION! CAPABILITY: 
DIFFERENTIAL GAIN:• 
INCIDENT AL PHASE MODULATION: 
LINEARITY (LOW FRECIUENCY): 

DIFFERENTIAL PHASE:'' 
SIGNAL-TO-NOISE RA"TIO: 
K-FACTORS: 
EQUIVALENT ENVELOIPE DELAY: 

VIDEO INPUT:' 
HARMONIC RADIA TI01N: 
INTERCARRIER PHASE MODULATION (noiH): 
HIGH FREQUENCY TRANSIENT RESPONSE, 

15 kHz and 250 kHu: 

AURAL PERFORM"NCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY 0EVIA TIC)N: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPON$E: 
DISTORTION: 

FM NOISE: 
AM NOISE:• 
SYNCHRONOUS AM P.IOISE: ' 
FREQUENCY STABILIT'f :' 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL ANO MEC~IANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

TV-25H SPECIFICATIONS 

FCC (System "M") 
25 kW peak. 
50 ohms. Output connectors: 3 ¼ EIA standard . 
174-216MHz (Channels 7-13). 
± 250 Hz (maximum variation aver 30 days). 
3% or less. 
lessthan2%. 
-3.58 MHz ..... . ....... •• ... - 42 dB or better 
- 1.25 MHz and lower ... . . ••. .. - 26 d B or better 
Carrier lo - 0 .75 MHz .. ... • ........... ±0.5 d B 
Carrier ................ .• ... ... 0 d B reference 
Carrier to + 4.20 MHz .. ... • ..... .. . ... ±0.S dB 
+4.75 MHz and higher . ..... . .. - 30 dB or better 

±0.75 d B. 
1 % or better. 
3% or better. 

± 3° or better. 
1.0 dB or better. 

± 1 ° or better. 
- 55 d B or better (RMS) below sync level. 
21 2%, 12.51 less than 5% baseline disturbance. 
.05 to 2.1 MHz: ± 40 ns. 
a l 3.58 MHz, ± 30 ns. 
014.18 MHz, ± 60 ns. 
(referenced to standard curve-FCC). 
75 ohm system. 
-BO d B. 
(Not applicable). 
(Not applicable). 

5 kW at diplexer output . 
SO ohms. Output connector: 3 ¼" EIA Std. 
+l0dBm, ±2d8. 
±25 kHz. 
600ohms. 
75 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseconds de-emphasis 
with ± 25 kHz deviation. 

-60 dB or better rel. to ±25 kHz dev. 
- 55 dB relative lo 100% modulation. 
(Not applicable). 
±250 Hz. 

- 10° to + 50°C (14° to 122°F). 
0 to 95% relative humidity. 
Sea level to 7 500 ft. 
97.3" W x 31.5" D x 72" H. Weight: 3235 lbs. Power 

supply: 36" W x 24" D x 60.4" H. Weight: 950 lbs. 

Power input: 208/ 240 volts, ± 11 volts, 3 phase, 
50/ 60 Hz. Power consumption (approx.), 58 kVA, 
black picture, 10% aural; 49 kV A, overage pic­
ture (50% APL), 10% aural; 62 kVA, block pic• 
ture ot 20% ourol; 53 kVA, average picture al 
20% aural. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

' After initial a ging of 60 days. 
2 Measured c,t 65% and 15% of modulation. Reference 100%=peak of sync. 

CCIR (Sy•t•m 11811
) 

21 kW peak. 
50 ohms. Output connector, 3 W' EIA standard. 
174-230 MHz (Band Ill). 
±250 Hz (Maximum variat ion over 30 days). 
3% or less. 
less than 2%. 
-4.43 MHz ...... .. .... . .... -30 dB or better 
- 1.25 MHz . .. . .. . .. . .. . .... - 26 dB or better 
- 0.75 MHz ............... . .... +O.S, -3 dB 
- 0 .50 MHz .. . ... . .. .. . . .. . .... +0.5, -1 dB 
Carrier . .. ................ .. .. +0.5. - 0.5 dB 
+ 1.5 MHz ..................... .. . . ,Reference 
+ 3.0 MHz ... . .. . ...... . .. . .. . ...... ±0.5 dB 
+ 4.43 MHz ..... . .. .. . .. . .. . . . . +0.5, -1 dB 
+ 5.0 MHz ......... .. ... .. .. . . +O.S, - 2.5 dB 
+ 5.5 MHz ....... . .. . .. . .. . . -26 dB or better 
±0.75 dB. 
1 % or better. 
3% or better. 
± 3° or better. 
Amplitude dev. 5min/' max better than 0.85 mad. 

with signal No. 3 CCIR, from 10% lo 85% in 
frequency range 1 to 5 MHz. 

± 1 ° or better. 
- 40 dB below black to white transition. 
21 2%, 20t 3% or better. 
up to 4.5 MHz, ±50 ns. 
from 4.5 MHz to 4.8 MHz, ± 100 ns. 
(mea sured with Nyquist demodulator meeting ARD 

specifications.) 
75 ohm system. 
- 80 dB. 
- 40 dB or better with ref. to ±50 kHz dev. 
±75 ns - 10% .. ..... .. ... ±200 ns +7% 
±100 ns + 11% . . . .. ±400-1000 ns ±5% 
400-1000 ns ±3% for LF variation. 

Up to 5 kW al diplexer output. 
50 ohms. Output connector: 3 ¼" EIA Std. 
+ 10 dBm, ±2 dB. 
±50 kHz. 
600 ohms. 
50 microseconds ± 5 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
less than 1 % from 30 to 15,000 Hz with ±50 kHz 

dev. (less than twice measured amount at 70 kHz 
deviation). 

-60 dB or better rel. to ±50 kHz dev. 
- 55 dB relative to 100% modulation. 
- 40 dB or better . 
±250 Hz. 

- 10° lo +50°(. 
0 to 95% relative humidity. 
Seo level to 2286 meters. 
247. 1 cm W x 80 cm D x 183 cm H. Weight 1,470 Kg. 

Power supply: 91 .5 cm W x 61 cm D x 153.4 cm H. 
Weight: 432 Kg. 

Power input: 380/41 5 volts, 3 phase, 50/ 60 Hz. Power 
consumption (approx.): 58 kVA, block picture, 
10% aural; 49 kVA, overage picture (50% APL), 
10% aural; 62 kVA, block picture at 20% aural; 
53 kV A, overage picture at 20% ourol. 

• Maximum v·ariation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percentage, 10% peak lo peak. 
• Maximum v1oriation of sub-carrier phase with respect to burst for mad. percenta ge from 75% lo 10%. Sub-carrier mod. percentage: 10% peak lo peok. 
• Bridging, lo,op through input with - 30 dB or better return loss up to 5.5 MHz. 
• After de-emphasis. 
7 Rel. to 100% AM modulation ot ±50 kHz devia tion. 
1 Relative to frequency offset by 4.5 MHz (FCC), 5.5 MHz (CCIR) from the visual carrier. 

ORDERING INFORMATION 

TV-25H, 25 lkW VHF-TV transmitter far FCC standards sorvlco, Channels 7-13, with operating tubes, transistors, ICs, solicl-
stato roctiflors, crystals, required pro-correction drcuitry, low-lovol vostigial sideband filter, harmonic and color notch filters 994-8405-001 

TV-25H 21 k.W VHF-TV transmitter for CCIR System "B" sorvico, l 74-230 MHz (land Ill), 380/ 415 volts, 50/ 60 Hz, equip-
pod as above .............. .. .... . . . .. . . ... . ... .. .. . ... . ....... . ....... . . .................. . .. . ... • ........ . 994-8405-003 

JK-2.5M-t80 © t1ARRIS COPR<:)RATION 1980 ADV. 5'7 PTD. IN U.S.A. 
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HARRIS 
COMMUNIC ATION AND 
~TION.-..OC.:aaNO 

TV-1 SH 
18-Kilowatt VHF 

High Band 

Color Television 

Transmitter 

• Advanced Transversal SideBand (TSB) filter-requires no 
group delay correction, no tuning· adjustments 

• Solid-state exciters and IPA for enhanced reliability 

• Superior color performance-minimal corrections re­
quired 

• Fast turn-on time 

• Automatic power control is a standard feature 

• IF Modulation of the visual and aural carriers 

• Solid-state control circuits 

• Easily interfaced with ATS and remote control systems 

• Compact design, with excellent accessibility 

• Pre-wired cabinets for fast and easy installation 
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TV-1 SH 

Ultra-linear driver cabinet with solid-state IPA 

The Harris TV- 1 SH features a solid-state 
IPA to greatly enhance reliability and 
reduce tuning requirements, with a com­
pact cabinet config1uration. 

This advanced high .. band VHF-TV transmit­
ter requires only one aural and two visual 
tubes to provide an 18-kilowatt visual and 
a 3.6-kilowatt aural output. Under normal 
operating condition,s, the quick-heat tubes 
permit transmitter turn-on within 20 sec· 
onds. A circulator between the visual 
stages minimizes retuning requirements 
after a tube change. 

Surface acoustic wave technology is op· 
plied to vestigial sideband filtering in the 
visual exciter. The Transversal SideBand 
(TSB) filter displays a near-ideal bandpass 
function for CCIR Systems "M" (FCC) and 
"B" bandwidths. Tlhis, combined with the 
filter's true linear phase characteristic, of­
fers excellent reproduction of pulse 
waveforms and encoded color information 
without adjustment .. 
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The solid-state IPA contains broadband 
amplifiers, so that periodic bandpass ad­
justment is not required-and it is fully 
protected against damage caused by 
overloads or load variations. For added 
transmitter protection at turn on, RF drive is 
brought up to operating level over a one to 
two second interval, which permits DC 
voltage stabilization before full RF drive 
application to power amplifiers. The IPA is 
fully metered for monitoring and main­
tenance, while excellent cooling helps 
maintain long transistor life. 

SUPERB 
COLOR 
PERFORMANCE 

In addition to the solid-state IPA and the 
TSB filter, Harris' TV-1 SH incorporates such 
state-of-the-art features as IF (intermediate 
frequency) Modulation, true linear opera­
tion of power amplifiers, and solid-state 
visual and aural exciter / modulators, to 

provide the finest color performance and 
sound fidelity available today. As no 
envelope delay correction or adjustments 
ore required for the sideband filter, 
stability, reliability and color quality are 
greatly enhanced. Frequency adjustment, 
power output control and amplifier tuning 
are straightforward and uncomplicated, 
while design simplicity and conservatively 
rated components assure long-term 
"hands-off" operation and minimum main­
tenance. 

The transmitter employs a single-ended 
visual PA (8916 tetrode), and DC filaments 
in every stage for an excellent signal-to­
noise ratio. 

TRANSVERSAL 
SIDEBAND 
(TSB) FILTER 

The Harris solid-state sideband filter is an 
advanced surface acoustic wave design, 
and shapes visual sidebands at the IF fre­
quency, rather than "on frequency" at the 
full output power of the transmitter. Unlike 
previous VSB filters, the TSB filter has an in• 
herent linear phase characteristic and re· 
quires no group delay correction or tuning. 

Additionally, the TSB filter has steep skirts 
and high attenuation outside the channel 
passband for excellent VSB wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual ex­
citer. 

SOLID-ST ATE 
VISUAL AND AURAL 
EXCITER/ MODULATORS 

The Har ris solid-state MCP· 1 V visual ex• 
citer / modulator is an independent, self• 
contained unit which provides a fully 
processed on-channel picture signal. Power 
output can be varied up to one watt with a 
single front panel control, or from a remote 
location, without retuning of any kind. 

The exciter is mounted in a pull-out drawer 
and may be operated outside the main 
transmitter for test purposes. A switch and 
meter mounted on the front panel permit 
monitoring exciter parameters. Power and 
video gain controls a re motor driven with 
manual override provision to permit both 
local and remote adjustment. 

The MCP-1 V provides great reliability and 
stability, excellent frequency response, and 
truest color quality. It is designed for 
minimum maintenance and set-up time, 
and for remote cont rol and unattended 
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operation. This is all mode possible through 
the use of the latest design techniques, in­
cluding Horris' solid-state TSB filter. 

The Horris aural exciter/modulator is o 
solid-state, self-contained unit which fur· 
nishes o fully processed aural signal at o 
level up to l O watts. Power output con be 
set with o single knob on the front panel, or 
by remote control, with no need for retun­
ing. It is mounted in o pull-out drawer, and 
may be operated with the drawer ex­
tended for test purposes. 

INTERMEDIATE 
FREQUENCY 
(IF) MODULATION 

One of the important features of the TV­
l 8H is its true low-level IF Modulation, 
which offers o top quality picture, and ex­
cels in electrical performance, reliability 
and simplicity of operation. 

In the TV-18H the visual and aural exciters 
generate fully modulated low-level IF 
signals. The output of o common crystal 
controlled reference oscillator is used to 
raise the individual IF signal to the desired 
"on channel" output frequency. 

Due to the low-level techniques, which in­
clude the use of devices such as on extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the color signal is o 
faithful reproduction of the signal applied 
to the transmitter input. 

SOLID-ST ATE 
CONTROL CIRCUITS 

Solid-state memory, timing and logic cir­
cuits offer complete and foolproof control 
of all transmitter functions. Built-in memory 
circuitry enables the entire transmitter to 
return to the air automatically in the state it 
was operating prior to on AC power inter­
ruption. 

The control logic, in addition to com­
manding normal AC cont rol functions, is 
also used to visually indicate, through in­
dicator lights, the operating status of the 
transmitter system. These indicator lights al­
low isolation of circuit faults, and ore easily 
remoted. 

REMOTE CONTROL, 
UNA TT ENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir­
cuits hove been designed specifically for 
remote control and ATS. The p"wer con-

TV-18H 
trols ore motor driven and the necessary 
remote control sampling points ore built-in 
on accessible terminal boards. Today, Hor· 
ris TV transmitters ore being successfully 
operated worldwide with a variety of 
remote control systems. 

AUTOMATIC 
POWER 
CONTROL 

Automatic gain control of all RF amplifier 
stages, in conjunction with the exciters' 
automatic power control, insures essentially 
constant power output, even with varia­
tions in line voltages. This feature is stan­
dard in the TV-18H. 

STABILITY 

One factor assuring RF stability is the use of 
a solid-state IPA and conservatively roted 
Type 8988, 8807 and 8916 ceramic 
tetrodes operating as VHF linear ampli­
fiers. These amplifier stages operate in a 
common grid and screen configuration and 
tube neutralization is not required. 

EXCELLENT 
COOLING SYSTEM 

The cooling system of the TV- l 8H is quiet 
and efficient, and employs direct drive 
blowers, with the motors fully protected by 
automatic reset devices. 

POWER SUPPLIES 

The HV power supply for the visual and 

MCP 
VISUAi 

!XCll!I 
MOO\JIAIOII 

AURAi 
!XCll!I 

MOO\JIAIOII 

S0110-SIAT! 
IPA 

lV 
POWEi 
SUPl'IY 

S011D-SIAT! 
IPA 

A.MPllflU 
8981 

HV 
POW!I 
SUPl'tY 

aural PAs exhibits very low ripple content. 
It is designed for excellent regulation and 
low video impedance for optimum picture 
performance. In addition, for ease of 
maintenance, this power supply, including 
transformer and solid-state rectifiers, is 
housed in o single assembly, mounted ex· 
ternolly from the transmitter. Routine 
maintenance access is provided by a 
removable panel. 

Vacuum tube filaments in the visual and 
aural transmitters ore operated from DC 
power supplies to maximize the output 
signal-to-noise ratio. Grid and scree n sup­
plies ore 100% solid state. 

The visual and aural exciters hove their 
own independent, solid-stole regulated 
power supplies. 

EASE OF 
MAINTENANCE 

Convenient access to components is 
provided, permitting the transmitter lo be 
easily maintained. Visual and aural exciters 
slide out and con operate independently 
from the transmitter outside the cabinet. 
Various exciter circuits, such as oscillators, 
modulators and processing circuitry, ore of 
modular construction and con be removed 
for maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters ore 
used to monitor required transmitter func­
tions. Meter panels ore of double-hinged 
construction for easy access during main­
tenance. 

PA 
8916 

HV POWER 
SUPPLY 

CAIIN!I 

PA 
8807 

HA.MONIC 
flll!I 

HAltMONIC 
Flll!I 

TV-1 IH BLOCK DIAGRAM 

II liW 
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VISUAL PERFORMAINCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY:' 
REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (over on• frame): 
VISUAL SIDEBAND RESP,ONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:• 
VISUAL MODULATION C:APABILITY: 
DIFFERENTIAL GAIN:3 

INCIDENTAL PHASE MOIDULATION: 
LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE:• 
SIGNAL-TO- NOISE RATIIO: 
K-FACTORS: 
EQUIVALENT ENVELOPI: DELAY: 

VIDEO INPUT:' 
HARMONIC RADIATION!: 
INTERCARRIER PHASE NIODULATION (noiH): 
HIGH FREQUENCY TRAl~SIENT RESPONSE, 

15 kHi and 250 kHi: 

AURAL PERFORMAli-.CE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESp,oNSE: 
DISTORTION: 

FM NOISE: 
AM NOISE:• 
SYNCHRONOUS AM N()ISE:' 
FREQUENCY ST ABILITY::• 

SERVICE CONDITIC>NS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RlhNGE: 
ALTITUDE: 
PHYSICAL AND MECH,~NICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

SPECIFICATIONS SUBJE!CT TO CHANGE 
WITHOUT NOTICE. 

1 Alter initiol oging of 60 days. 

TV-18H SPECIFICATIONS 

FCC (System "M" ) 
18 kW peok. 
50 ohms. Output connector: 3 ¼ EIA stondord. 
174·216 MHz (Chonnels 7-13). 
±250 Hz (moximum voriotion over 30 doys). 
3% or less. 
Less thon 2%. 
-3.58 MHz ................. , - 42 dB or better 
-1.25 MHz ond lower ....... . .. -26 dB or better 
Carrier to --0.7~ Mt-ii ................. ±0.5 dB 
Corrier .... . .. ~ ......... . . .. . . . 0 dB reference 
Corrie, to +4.20 MHz ........... . ..... ±0.5 dB 
+4.75 MHz ond higher .. .. . .... - 30 dB or better 

±0.75 dB. 
1% or better. 
3% or better. 
± 3° or better. 
1.0 dB or better. 

± l O or better. 
- 55 dB or better (RMS) below sync level. 
21 2%, 12.51 less thon 5% boseline disturbonce. 
.05 to 2.1 MHz: ± 40 ns. 
ot 3.58 MHz: ± 30 ns. 
ot 4 .18 MHz: ± 60 ns. 
(referenced to stondord curve- FCC). 
75 ohm system. 
- 80dB. 
(Not opplicoble). 
(Not opplicoble). 

3.6 kW ot diplexer output. 
50 ohms. Output connector: 3 Ya" EIA Std. 
+10dBm,±2dB. 
±25 kHz. 
600ohms. 
75 microseconds. 
±0.5 dB rel. to.pre•emphosis (30-15,000 Hz). 
0.5% or less ofter 75 microseconds.de-emphosis 

with ±25 kHz deviotion . 

- 60 dB or better rel. to ±25 kHz dev. 
-55 dB relotive to 100% modulotion. 
(Not opplicoble). 
±250 Hz. 

- 10° to +50°C (14° lo 122° f ). 
Oto 95% relotive humidity. 
Seo level to 7500 ft. 
97.3" W x 31.5" D x 72" H. Weight: 3235 lbs. Power 

supply: 36" W x 24" D x 60.4" H. Weight: 950 lbs. 

Power input: 208/ 240 volts, ± 11 volts, 3 phose, 
50/ 60 Hz. Power consumption (opprox.): 55 kVA, 
block picture, l 0% ourol; 46.8 kV A, overoge pic­
ture (50% APL), 10% ourol; 59 kVA, block pic­
ture ol 20% ourol; 50.2 kVA, overoge picture ot 
20% ourol. 

CCIR (System " B") 
18 kW peok. 
50 ohms. Output connector: 3 ¼" EIA stondord. 
174-230 MHz (Bond Ill). 
±250 Hz (moximum voriotion over 30 doys). 
3% or less. 
Less thon 2°/4. 
- 4.43 MHz ... . .. : ... . .. . . .. - 30 dB or better 
- 1.25 MHz .. . , .......... •. . -26 dB or better 
-0.75 MHz .. . ..... . ...•. . ..... +0.5, -3 dB 
- 0.50 MHz . .......... .. •• ..... +0.5, - 1 dB 
Corrie, ........ • ... .•.. ....... +0.5, -0.5 dB 
+ l .5 MHz . . . .. .• . • . •. ........ . .. .. Reference 
+3.0 MHz . ...... • ..... .. ... ... . .... ±0.5 dB 
+4.43 MHz ... • . • • ........ . .... +0.5, - 1 dB 
+5.0 MHz .. ....... . ... . ...... +0.5, - 2.5 dB 
+5.5 MHz .................. -26 dB or better 
±0.75 dB. 
l % or better. 
3% or better. 
±30 
Amplitude dev. smin/' mox better thon 0.85 mod. 

with signol No. 3 CCIR, from 10% to 85% in 
frequency ronge 1 lo 5 MHz. 

± 1 ° or better. 
- 50 dB or better (RMS) below sync level. 
2t 2%, 20! 3% or better. 
up to 4.5 MHz: ±50 ns. 
from 4.5 MHz to 4.8 MHz: ± l 00 ns. 
(meosured with Nyquist demodula tor meeting ARD 

specificotions.) 
75 ohm system. 
-80 dB. 
- 40 dB or better with ref. to ±50 kHz dev. 
±75 ns -10% ±200 ns +7% 
±lOOns+llo/o ± 400-1000ns±5% 
400-1000 ns ±3% far LF voriotion. 

Up to 3.6 kW ot diplexer output. 
50 ohms. Output connector: 3 Ya" EIA Std. 
+ 10 dBm, ± 2 dB. 
± 50 kHz. 
600 ohms. 
50 microseconds ± 5 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
Less thon 1% from 30 to 15,000 Hz with ±50 kHz 

dev. (Less thon twice meosured omount ot 70 l<Hz 
deviotion). 

- 60 dB or better rel. to ±50 kHz dev. 
- 55 dB relative to 100% modulation. 
--40 dB or better. 
±250 Ht. 

- JOO 10 +50°C. 
0 to 95% relative humidity. 
Seo level to 2286 meters. 
247.1 cm W x 80 cm D x 183 cm H. Weight 1,470 Kg. 

Power supply: 91.5 cm W x 61 cm D x 153.4 cm ft 
Weight: 432 Kg. 

Power input: 380/ 4 15 volts, 3 phose, 50/ 60 Hz. Power 
consumption (opprox.): 63.8 kVA, block picture, 
10% oural; 54.3 kVA, overoge picture (50% 
APL), 10% ourol; 68.4 kVA, block picture ot 20% 
aurol; 58.2 kVA, overoge picture ot 20% aurol. 

' Measured at 65% on,d 15% of modulotion. Reference lOOo/o=peok of sync. 
•' Moximum voriotion a1f sub-corrier amplitude from 75% lo 10% of mod. Sub-corrier mod. percentoge: 10% peok lo peok. 
• Moximum voriotion of sub-corrier phose with respect to burst far mod. percentoge from 75% to 10%. Sub-corrier mod. percentoge: 10% peok to peok. 
' Bridging, loop through input with - 30 dB or better return loss up to 5.5 MHz. 

Alter de-emphasis. 
Rel. to 100% AM mc,dulotion ot ±50 kHz deviotion. 

• Relotive to frequency offset by 4.5 MHz (FCC), 5.5 (CCIR) from the visuol corrier. 

ORDERING INFORMATION 
TV-18H, 18 k\111 VHF-TV transmitter for FCC standard, H rvice, Channel, 7-13, w ith operating tubH, transistors, IC,, solid­
state rectifiers, crystals, re quired pre -correction circuitry, low-level vHtigial sideband filter, harmonic and color notch fil-
ters .. ..... . . .. .. ..... ..... . ....•. . ............... ...... •.................. . . .. ............ . ............ .. . 994-8497-001 

TV-18H 18 kW VHF-TV t ransmitte r for CCIR System "8" H rvice, 174-230 MHi (Band Ill), 380/ 415 volts, 50/ 60 Hi, equip• 
ped as above .......... . .... _. ...... . .............. . . . ........... . . .. . .......... . . .... . . . .... .... ... . . .. . . .. . 994-8497-003 

JK-2M-180 • HARRIS COPRORAfl,ON 1980 ADV. 5<18 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATION AND 
~~ 

TV-10H 
10-Kilowatt CCIR Band Ill 

Color Television Transmitter 
The Harris TV-10H, ten-kilowatt CCIR Band Ill color TV transmitter, 
Is designed specifically for use In CCIR Systems " B" and "M"-wlth 
many features of particular Interest to International broadcasters. 

The solid-state IPA/three-tube design greatly enhances rellablllty, 
reduces tuning requirements and allows an unusually compact cabinet 
configuration. With Its reduced floor apace requirements, and full front 
access to all normally serviced components, the TV-10H Is Ideal tor 
Installation In small quarters, such as a TV transmitter shelter. 

Surface acoustic wave technology Is applied to vestigial sideband 
fllterlng In the visual exciter, so that the Transversal SldeBand (TSB) 
fitter displays a near-ideal bandpass function for CCIR Systems " B" 
and "M" bandwidths. This, combined with the filter's true linear 
phase characteristic, offers excellent pulse and color transmissions 
without adjustment. 

The solid-state IPA contains broadband amplifiers, so no tuning Is 

required-and It Is fully protected against 
damage caused by overloads or load varia­
tions. Gradual (1 to 2 seconds) RF turn-on 
permits DC voltage stablllzatlon before RF 
drive appllcatlon to power ampllflers, tor 
added transmitter protection. The IPA Is 
fully metered tor monitoring and mainte­
nance, while excellent cooling helps main­
tain tong translator lite. 

SUPERB 
PERFORMANCE 
In addition to the solid-state IPA and the 
TSB filter, Harris' TV-10H Incorporates such 
state-of-the-art features as IF (Intermediate 
frequency) Modulation, true linear opera­
tion of power amplifiers, and solid-state 
visual and aural exciter/ modulators, to 
provide the finest color performance and 
sound fidelity available today. As no en­
velope delay correction or adjustments .are 
required for the sideband filter, stability, 
retlablllty and color quality are greatly 
enhanced. Frequency adjustment, power 
output control and amplifier tuning are 
straightforward and uncomplicated, while 
design simplicity and conservatively rated 
components assure long-term "hands-off' 
operation and minimum maintenance. 

The transmitter employs a single-ended 
visual PA (8807 tetrode) tor low power 
consumption, and DC filaments In the 
visual stage for Improved algnal-to-nolse 
ratio. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Harris solld-state sideband filter Is an 
advanced surface acoustic wave design, 
and shapes visual sidebands ·at the IF 
frequency, rather than "on frequency" at 
the full output power of the transmitter. 
Unlike previous VSB fillers, which require 
from 600 to 1000 nsec of group delay 
correction, and many adjustments; the TSB 
filter has an Inherent linear phase charac­
teristic and requires no group delay cor­
rection. Other VSB filters need 6 to 12 
tuning controls, while the Harris TSB filter 
needs no tuning controls, as II requires no 
tuning adjustments-ever! 

Addltlonatly, the TSB filter has steeper 
skirts and higher attenuation outside the 
channel passband for Improved VSB wave 
shaping. 

Only 1 ½ square Inches in size, the TSB 
filter Is mounted on a PC board In the 
visual exciter. 

SOLID-ST ATE 
VISUAL AND AURAL 
EXCITER/ MODULATORS 

The Harris solld-state MCP-1V visual ex-
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clter/modulator Is an Independent, self­
contained unit which provides a fully 
processed on-channel picture signal. Pow­
er output can be varied up to one watt with 
a single front panel control, or from a re­
mote location, without retuning of any kind. 

The exciter Is mounlted In a pull-out drawer 
and may be opere1ted outside the main 
transmitter for test purposes. A switch and 
meter mounted on the front panel permit 
monitoring exciter I1>arameters. Power and 
vl~eo gain controls are motor driven with 
manual override pro,vlslon. 

The MCP-1V provides great rellablllty and 
stablllty, excellent frequency response, and 
tru~st color quality. It Is also designed for 
minimum malntenanice and set-up time, and 
for remote control and unattended opera­
tion. This Is all made possible through the 
use of the latest dealgn techniques, Includ­
ing Harris' solld-ste1te TSB filter. 

The Harris aural 18xclter/modulator Is a 
solld-state self-conltalned unit which fur­
nishes a fully procossed aural signal at a . 
level up to 10 wattH. Power output can be 
set with a single knob on the front panel, 
or by remote contml, with no need for re­
tuning. It Is mountEid In a pull-out drawer, 
and may be operat,ed with the drawer ex­
tended for test purposes. 

INTERMEDIATE 
FREQUENCY (IF) 
MODULATION 
One of the feature,s of the TV-10H Is Its 
true low-level IF Mlodulatlon, which offers 
a top quality picture, and excels In elec­
trical performance, rellablllty and slmpliclty 
of operation. 

In the TV-10H the visual and aural exci­
ters generate fully modulated low-level IF 
signals. The output of a common crystal 
controlled reference oscillator Is used to 
raise the Individual IF signal to the desired 
"on channel" output frequency. 

Due to the low-lev13I techniques, which In­
clude the use of devices such as an ex­
tremely linear broadband diode ring modu­
lator, low-level sldoband tllterlng and very 
linear broadband amplifiers, the broadcast 
signal Is a faithful reproduction of the 
signal app(led to tlhe transmitter Input. 

SOLID-STATE 
CONTROL CIRCUIITS 
Solid-state memol)r, timing and logic clr­
cults--employlng · t:)MOS IC's tor design 
slmpllclty and enhanced rellablllty-otter 
complete and foolp,roof control of all trans­
mitter functions. Built-In memory circuitry 
enables the entire transmitter to return to 
the air automatically In the stage It was 
operating prior to a partial or full power 
failure; The memory Is continuous, and Is 
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maintained without an emergency power 
source during power failures. 

The control loglc and protective circuitry, 
In addition to commanding normal AC con• 
trol functions, Is also used to visually In­
dicate, through Indicator llghts, the oper­
ating status of the transmitter system. 
These Indicator lights allow Isolation of 
circuit faults, and are easily remoted. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 
All control, metering and monitoring cir­
cults have been designed speclflcally for 
remote control and unattended operation. 
The power controls are motor driven and 
the necessary remote control sampling 
points are built-In on accessible terminal 
boards. 

Today, Harris TV transmitters are being 
operated successfully worldwide In an un­
attended mode, with and without remote 
control access. In addition, Harris' trans­
mitter design Is consistent with anticipated 
automatic transmitter needs In the future. 

AUTOMATIC 
POWER CONTROL 
Automatic gain control of all RF ampllfler 
stages, In conjunction with the exciters' 
automatic power control, Insures essenti­
ally constant power output, even with varia­
tions In line voltages. This feature Is stand­
ard In the TV-10H. 

STABILITY 
One factor assuring RF stability Is the use 
of a solid-state IPA and conservatively 
rated Type 8988 and 8807 ceramic tetrodes 
operating as VHF linear amplifiers. These 
amplifier stages operate In a common grid 
and screen configuration and tube neutrali­
zation Is not required. 

EXCELLENT 
COOLING SYSTEM 
The cooling system of the TV-10H Is quiet 
and efficient, and employs a direct drive 
blower, with the motor fully protected by 
automatic reset devices. Tube manufac• 
turers' recommendations are met or ex­
ceeded at altitudes up to 3000 meters, 
enhancing tube Ute without power deratlng. 

POWER SUPPLIES 
The HV power supply Is a 3-phase choke 
Input supply, exhibiting very low ripple 
content. It Is designed tor excellent regula­
tion and low video Impedance for optimum 
picture performance. This power supply, 
Including transformer and solid-state recti­
fiers, Is housed In a single assembly, 
mounted externally from the transmitter. 
Routine maintenance access Is provided 
by a removable panel. 

Vacuum tube filaments In the visual trans­
mitter are operated from DC power sup­
plies to maximize the output signal-to-noise 
ratio. Grid and screen supplies use solid· 
state regulators. 

The visual and aural exciters have their 
own Independent, solid-state regulated 
power supplies. 

EASE OF MAINTENANCE 
Total front access to components Is pro­
vided, permitting the transmitter to be In­
stalled against a wall. Visual and aural 
exciters slide out and can operate Inde­
pendently from the transmitter outside the 
cabinet. Various exciter circuits, such as 
oscillators, modulators and processing 
circuitry, are of modular construction and 
can be removed tor maintenance or re­
placement. 

Easy-to-read, eye-level 4-lnch meters are 
used to monitor required transmitter func­
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. 

j AH -~- H -- H .. 1---------11 - ... ~IC~~ .. ~ 
0 !_ ____ 0 

I ~ H ~.- I I ~·I,____,.__________.~ ~r · ·· 
TV-10H BLOCK DIAGRAM 
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TV-10H SPECIFICATIONS 

CCIR Sptem M, 525 Unn, 10 Hz (FCC Type) 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY:' 
REG. OF AF OUTPUT POWER (Black to wtvt. pie.): 
VARIATION OF OUTPUT (°"' - frame): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:2 

VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:1 

LINEARITY (LOW FREQUENCY): 
DIFFERENTIAL PHASE:4 
SIGNAl,TO-NOISE RATIO: 
2t K FACTOR: 
12.,.J GAIN a DELAY RESPONSE: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:' 
HARMONIC RADIATION: 
INCIDENTAL PHASE MODULATION: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FM NOISE: 
AM NOISE:• 
INTERCARRIER PHASE MODULATION:7 

FREQUENCY STABILITY:• 
ELECTRICAL REQUIREMENTS: 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

13 kW peak. 
50 ohms. Output connector: 3'11" EIA etandard. (FCC Channel• 7·13). 
174-216 MHz. 
±250 Hz (maximum variation over 30 daye). 
3% or 1111. 
Less than 2%. 
- 3.S8 MHz .. . .......... . .. .. ........... .. ........ -42 dB or better 
-1.25 MHz and lower ..... .. ••... . .... .... ....... . . -26 dB or better 
Carrier to - 0.75 MHz .... . . . .. . ...•. ....... . . ...•.. . . .. •... ±0.5 dB 
Carrier ................... . ..........•... . •..•••.... O dB reference 
Carrier to +4.20 MHz ............................... ... .... :t0.5 dB 
+4.75 MHz and higher ..... . ........................ -30 dB or better 
:t0.75 dB. 
0% . 
3% or better. 
10% or better. 
±1 • or better. 
- 55 dB or better (RMS) below sync level. 
2% maximum. 
5% Tolel Baseline disturbance . 
. 05 to 2.1 MHz: ±40 ns 
at 3.S8 MHz: ±30 na 
at4.18MHz: ±80n1 
(referenced to slendard curv.-f<CC) 
75 ohm 1yetem. 
- 80 dB. 
±3" or less relative to blanking. 

1.3 kW at dlplexer oulput. 
50 ohms. Output connector: 31/i " EIA Std. 
+10 dBm, ±2 dB. 
:t:25 kHz. 
800 ohms. 
75 microseconds. 
:!: 0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseconds de-emphasis with ± 25 kHz deviation. 
-80 dB or better rel. to :t 25 kHz dev. 
-55 dB relative to 100% modulation. 
- 46 dB or better relative to ± 25 kHz deviation. 
±250 Hz. 
Power Input: 208/ 240 Volta, :!: 11 Volta, 3 phase, 80 Hz. Typical power 
consumption: 30 kVA, black picture; 27 kVA, average picture. 
Power factor: .97 typical. 

- 10• to +so• c (14• to 122• F). 
0 to 95% relative humidity. 
Sea level to 10,000 leet (3048 meters). 
Transmitter cabinet: 71 In. W x 32.3 In. D x 71 .7 In. H. 
(180 cm x 82 cm x 162 cm). 
Weight: 1,874 lbs. (850 kg). 
Po_, supply: 48 In. W x 24 In. D x 80.7 In. H. (122 cm x 61 cm x 153 cm). 
Weight: 1,477 lbs. (670 kg). 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
'After Initial aging of 80 days. 
1Pedeatal set to 50 IRE Units carrier plus 200 kHz aet to o dB reference. Sweep amplitude set to 20 IRE units peak to peak. Pedealel varied from 20 to 80 IRE units. 
lMaxlmum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percenlege: 10% peak to peak. •Maximum variation of eub-carrler phase with respect to burst for mod. percenlege from 75% to 10%. Sub-carrier mod. percentage: 10% peak to peak. 
•Bridging, loop through Input with -30 dB or better return loss up to 5.5 MHz. 
•After de-emphasis. 
7Rel. to 100% AM modulation at ±50 kHz deviation. 
•Relative to frequency offset by 4.5 MHz (FCC), 5.5 MHz (CCIR) from the visual carrier. 

ORDERING INFORMATION 
TV•10H 10 kW VHF-TV tranamltter for CCIR Syatem "M" "rvlce, 174-211 MHz 208/ 240 volta, 10 Hz, with operating tullff, tranalstors, IC'a, eolld-atate rectJflen, crptala, required pre-correction clrcullry, low ..,,.. sideband titer, i.r-lc ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 
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VISUAIL PERFORMANCE 
POWER OUTPUT: 
COLOR SYSTEM: 
TYPE M10DULATION: 
FREQUE!NCY RANGE: 
VIDEO rn,1PUT IMPEDANCE:1 
VIDEO llt,IPUT LEVEL: 
RF OUTIPUT: 
AM NOU$E;1 

HUM J,ND LOW FREQUENCY: 
PERIOtDIC NOISE 10 kH.1 to 5.2 MHz.: 
TOTAIL RANDOM AND PERIODIC NOISE 
UNWE!IGHED: 

MODUUmON CAPABILITY: 
RF POWER OUTPUT VARIATION: 
FREQUE:NCY RESPONSE VARIATION:' 
LUMINA!NCE NONLINEARITY:4 
VISUAL SIDEBAND RESPONSE: 

DIFFERE:NTIAL GAIN:4 
DIFFERE:NTIAL PHASE:4 
2t K FAC:TOR: 
20t GAlftll a DELAY RESPONSE: 
CHROMANANCE INTERMODULATION:' 
BLANKIHG VARIATION: 
FIELD Fl~EQUENCY SQUARE WAVE TILT: 
INCIDENITAL PHASE MODULATION: 
EQUIVAILENT ENVELOPE DELAY: 
CARRIE!~ STABILITY: 
HARMOl~IC RADIATION: 

AURAL. PERFORMANCE 
TYPE 01' EMISSION: 
POWER OUTPUT: 
CARRIE!~ STABILITY: 

RF OUTl>UT IMPEDANCE: 
AUDIO IINPUT IMPEDANCE: 
AUDIO IINPUT LEVEL: 
FREQUE:NCY DEVIATION: 
FREQUE:NCY RESPONSE: 
AUDIO C>ISTORTION: 

AM NOl!iE: 
FM NOl!IE: 
SYNCHIUONOUS AM NOISE: 

INTERCARRIER NOISE: 
FREQUE:NCY STABILITY: 
ELECTRICAL REQUIREMENTS: 

SERVICE CONDITIONS 
AMBIEN'T TEMPERATURE: 
AMBIEN'T HUMIDITY A.ANGE: 
ALTITUCIE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

TV-10H SPECIFICATIONS 
CCIR System B, 825 Linn, 50 H.1i 

10 kW. 
PAL, SECAM. 
ASC negative. 
174-230 MHz, Band 111, Channels E5-E12. 
75 ohms . 
• 7 to 2.0 volts, peak to peak, sync. negative. 
50 ohms. Output connector: 3¼" EIA, flanged with unflanged adapter. 

- 60 dB or better peak to peak. 
- 40 dB peak to peak. 

- 55 dB RMS or better. 
0o/o, sync equal to 100%. 
Less than 2% total variation for pedestal levels 10% to 75% of sync. 
Less than ::!: 0. 75 dB. 
10% or better. 
- 4.43 MHz ... ... ....... . .. • • .. . ....... . .. . .. ..... ........ -30 dB 
-1 .25 MHz ........ . . . ..... •. ...... ... .... . . ..... . ........ - 22 dB 
- 0.75 MHz to 5.5 MHz .... . • .. ...........•........... • .... . ::!:0.5 dB 
+5.5 MHz ............... • • ...... • . ... .... ... .. ........... - 22 dB 
3% or better. 
::!: 1° or better. 
2% maximum. 
5% or less total baseline disturbance. 
Less than 2% total distortion. 
Less than 2% total variation. 
Less than 2% total variation. 
::!:3° or less relative to blanking. 
Complies with system requirements. 
::!:250 Hz (maximum variation over 30 days). 
-80 dB or better below sync peak. 

FM. 
1 kW at dlplexer output. 
::!: 250 Hz (for 30 days relative to frequency offset from 5.5 MHz 
visual carrier). 
50 ohms output connector: 3¼" EIA, flanged with unflanged adapter. 
600 ohms, balanced. 
Oto + 12 dBm. 
::!:50 kHz. 
± .5 dB relative to 50 microsecond pre-emphasis. 
Less than 1% from 30 to 15,000 Hz with 50 kHz deviation; less than 2% 
for ::!: 70 kHz deviation. 
-55 dB or better relative to 100% modulation. 
- 60 dB or better relative to ::!:50 kHz deviation. 
Less than 1% relative to 100% AM modulation from 30 to 15,000 Hz 
with ::!:50 kHz deviation. 
-46 dB or better relative to ::!: 50 kHz deviation. 
::!:250 Hz. 
Power Input : 380/415 volts, ::!:18 volts, 50 Hz. Typical power 
consumption: 30 kVA, Black picture: 26 kVA Average picture. 
Power factor: .97 typical. 

- 10• to +so• c (14° to 122° F). 
0 to 95% relative humidity. 
Sea level to 3048 meters (10,000 feet). 
Transmitter cabinet: 180 cm W x 82 cm D x 182 cm H. 
(71" X 32.311 X 71.711

) . 

Weight: 850 kg (1,874 lbs.). 
Power supply: 122 cm W x 61 cm D x 153 cm H. (48" x 24" x 60.7"). 
Weight : 670 kg (1,477 lbs.). 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

1Bridging, loop through input with - 30 dB or better return loss up to5.5 MHz. 
2Noise measured with respect to black to white transition. 
1Pedestal set llo 42% of sync, carrier plus 200 kHz set to O dB reference. Sweep amplitude set to 20 IRE units peak to peak. Pedestal var• 
led from 15 t,, 65%. 

•Measured with a 5 step riser signal. Test signal No. 3 CCIR REC 421-3. 
SMeasured with a three level chromanance signal with constant pedestal level. 

ORDERING INFORMATION 
TV-101◄ 10 kW VHF-TV tranunltter for CCIR Sptem "B" Mrvlce, 174-230 MH.I (Band Ill), 380/ 415 vol .. , 
SO Hz, with operating tubH, translflora, IC'• aolkl-atate rectifiers, crystal•, required pre-correction cln:ultr)', 
low l••••I sideband tilter, harmonic filters.. ..... . ... . ...... ..... . .......... .. .... . .... .. . ... .. . . . ... 114-8224-001 

RP-3M-180 © Harris Corpo,,.llon 1980 ADV. 581 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATIONa AND ---...,.TION H<IINDlJNO 

BTD-SOL2 
50- Kilowatt Dual 
VHF Low Band 
Color Television 

Transmitter 

• Two independent, complete 25-kllowatt transmitters 
for total redundancy and on-the-air reliability 

• " Hot" standby exciters, modulators and sideband 
fllter 

• Harris' Dualtran output switching system allows par­
allel, single transmitter or alternate/ main operation 

• Advanced Transversal SideBand (TSB) filters- no 
group delay, no tuning adjustments required 

• IF Modulation of the visual and aural carriers for 
superb color and sound reproduction 

• Latest design for unattended operation 

• Simple solid-state logic control 

• DC filaments on directly heated cathodes 

• Less maintenance 

• Modular pre-wired cabinets for easiest installation 
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TOTAL REDUNDANICY FOR 
COMPLETE RELIABILITY 

The Harris BTO-501.2, SO-kilowatt dual 
low band VHF TV trcJnsmitter, is designed 
for television broadc:asters who want the 
utmost in reliability and performance­
with the flexibility for remote control op• 
eration, attended operation or unat• 
tended/computer operation. This dual 
transmitter consists c,f two completely in­

. dependent 25-kilowcJtt transmitters oper­
ating in parallel, cc>mbined through the 
Harris unique-design Oualtran RF switch­
ing system. 

With the BTO-50L2 you get two aural 
exciter/modulators, two visual exciter/ 
modulators, two TSIB filters, two visual 
and aural IPA's, tv,ro visual and aural 
PA's, and two HV power supplies-in 
short, total redundoincyl Complete reli­
ability! 

The Oualtran switching system is factory 
assembled in one calbinet, and can inter­
face with either a hybrid or a notch 
diplexer. 

IF (intermediate frequency) Modulation, 
low-level sideband ·filtering, true linear 
operation of power ,amplifiers and solid­
state visual and aur01I exciter/modulators 
combine to provide outstanding color and 
sound fidelity. As no envelope delay cor• 
rection or adjustments are required for 
the solid-state Trcmsversal SideBand 
filter(s), stability, mliability and color 
quality are greatly enhanced. 

Frequency adjustmetnt, power output 
control and amplifiel' tuning are straight­
forward and uncomplicated, while de­
sign simplicity and ,conservatively roted · 
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components in the BTD-50L2 assure long­
term "hands-off" operation and minimum 
maintenance. DC filaments in the visual 
and aural stages provide improved 
signal-to-noise ratios. 

The transmitter is FCC type accepted, 
and complete factory power testing as­
sures performance to specifications. 

AUTOMATIC SWITCHING. In the event 
of a malfunction of one-half of the par­
allel combination, the Harris BTD-50L2 
offers automatic and instantaneous re­
duction to one-fourth authorized power. 
This function will occur without inter­
ruption of the carrier. With the touch 
of a button, half-power operation is 
achieved in less than three seconds. 
Visual and aural exciters are connected 
in a hot standby condition, and will auto­
matically switch in less than 10 millisec­
onds in case of failure in either unit. In 
all modes, aural follows visual for simpli­
fied logic control and reliable operation. 

OPERATING VERSATILITY. Four modes 
of operation may be obtained electri­
cally by means of control pushbuttons on 
the output switcher; by control buttons 
on the transmitter control panel; or by 
remote control. These are: 
• Transmitters A and B combined and 

diplexed to the antenna (normal op• 
erating mode). 

• Transmitter A diplexed to the antenna 
and transmitter B to the station loads 
(alternate/main or emergency opera­
tion). 

• Transmitter B diplexed to the antenna 
and transmitter A to the station loads 
(alternate/main or emergency opera­
tion). 

• Transmitters A and B combined to the 
station loads (test mode). 

The switching operation from one mode 
to any other mode requires less than 
three seconds. 

When using a notch diplexer, three other 
operating modes may be selected man­
ually by changing links on the Dualtran 
output switching cabinet: transmitters A 
and B combined and diplexed to the sta­
tion loads; transmitter A diplexed into 
station loads; and transmitter B diplexed 
into station loads. 

CONTROL CABINET. The RF Phasing and 
Control Panel and the Automatic Exciter/ 
Modulator Switcher are standard equip­
ment with the BTD-50L2, and are lo­
cated in a control cabinet that is typically 
placed between the two independent 25-
kilowatt transmitters. The cabinet is the 
same height as the transmitters, and the 
same color, to provide a pleasing instal­
lation. All adjustments for dual opera­
tion may be made at this cabinet. 

The Harris exciter/modulators, with IF 
Modulation, allow phasing of transmit• 
ters for dual operation to be accom­
plished simply and reliably at low power 
levels from the RF Phasing and Control 
Panel. In addition to phasing control, the 
panel has provisions for monitoring total 
combined aural power and total com­
bined visual power in forward and re­
flected modes. 

The Automatic Exciter/Modulator Switch­
er is also a standard part of the con­
trol cabinet, and allows for either manual 
or automatic selection of exciters. 
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CONTROL CABINET OPTIONS. An op­
tional System Control Panel can be used 
to control the transmitter system from the 
control cabinet or from an adjacent 
room. Controls include: transmitter on/ 
off; output switcher mode select; exciter/ 
modulator mode select; transmitter power 
raise/ lower; and power metering. 

Another option, the Input Patch Panel, 
provides additional flexibility by bypass­
ing all of the input switching coaxial re­
lays for single transmitter operation, or 
for maintenance and testing. Coaxial ca­
bles allow patching from any aural or 
visual exciter to any aural or visual trans­
mitter IPA input. The low-level RF flo~ 
is shown on the front of the panel for 
ease of operation. 

The RF Input Bypass Switcher is a valu­
able option where the dual transmitter is 
operating at reduced power in the com­
bined mode, and it is desired to return 
to full power of one transmitter when op­
erating in the single transmitter mode. 
The RF Input Bypass Switcher does this 
automatically, and can be disabled by a 
switch or returned fo manual control. 

Auxiliary, remotely switched correction 
circuits for differential phase and differ­
ential gain are available to optimize 
operation in a single transmitter mode. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Harris solid-state sideband filter is 
an advanced surface acoustic wave 
design, and shapes visual sidebands at 
the IF frequency, rather than "on fre­
quency" at the full output power of the 
transmitter. Unlike conventional VSB 
filters, the TSB filter has an inherent 
linear phase characteristic, which means 
that it requires no group delay correc­
tion. A conventional VSB filter requires 
from 600 to 1,000 nsec of group delay 
correction, and many adjustments-the 
TSB filter requires no correction or ad­
justments-ever! A conventional VSB 
filter needs 6 to 12 tuning controls-the 
TSB filter needs no tuning controls, as it 
requires no tuning adjustment-ever! 

In addition, the TSB filter has steeper 
skirts and higher attenuation outside the 
channel passband for improved VSB 
wave shaping. 

Only 1 ½ square inches in size, the TSB 
filter is mounted on a PC board in the 
visual exciter(s). 

ADVANCE-DESIGN 
VISUAL AND AURAL 
EXCITER/ MODULATORS 

The Harris solid-state MCP visual exciter/ 
modulator is an independent, self-con-

t1,e MC, vituol exciter/modulator (one In each of the two 25-
kllowatt tran,mitten included in the IT0-50l2) 11 o tolicktoto, 
independent 10lf-containod "on-channel" signal 1ource. Harri•' 
TSI ftltor (right) is mounted on a PC board in the vituol ,exciter, 
and -•uros only 1½ tquoro inchH. 

tained unit which provides a fully pro­
cessed on-channel picture signal. Power 
output can be varied up to one watt with 
a single front panel control, or from a re­
mote location, without retuning of any 
kind. 

The master oscillator is located in the 
visual exciter in a proportional controlled 
oven, and master oscillator frequency 
can be varied ± 500 Hz. With one control 
the station engineer can make precise 
frequency adjustments to both the visual 
and aural carriers. Actual frequency de­
termining circuitry is also contained in 
the visual exciter in a proportional con­
trolled oven. Visual modulation tokes 
place at 37.0 MHz. Sidebands ore filtered 
by the Horris TSB filter, which may be 
bypassed easily for transmitter tuning 
and maintenance. 

The visual exciter is mounted in a pull­
out drawer and may be operated outside 
the main transmitter for test purposes. A 
switch and meter mounted on the front 
panel permit monitoring exciter parame­
ters. Power and video gain controls ore 
motor driven with manual override pro­
vision. 

The Horris visual exciter/modulator pro­
vides great reliability and stability, ex­
cellent frequency response, and truest 
color quality. It is also designed for mini­
mum maintenance and set-up time, and 
for remote control and unattended oper­
ation. This is all mode possible through 
the use of the latest design techniques, in­
cluding Harris' solid-state TSB filter. 

The Harris aural exciter/modulator is a 
solid-state self-contained unit which fur­
nishes a fully processed aural signal at a 
level up to 10 watts. Power output can be 
set with a single knob on the front panel, 
or by remote control, with no need for 
retuning. 

Audio information is used to modulate a 
direct FM 32.5 MHz carrier derived from 
the master oscillator in the visual exciter. 

This information is then translated to the 
desired "on channel" signal through sta­
ble frequency determining circuitry 
housed in a proportional controlled oven 
in the visual exciter. A digital phase­
locked loop is also used to guarantee ab­
solute frequency stability. 

The aural exciter/modulator is mounted 
in a pull-out drawer, and may be oper­
ated with the drawer extended for test 
purposes. The exciter has been designed 
for remote control and unattended oper­
ation. 

IF MODULATION 

One of the most important features of the 
BTD-50L2 is its true low-level IF Modula­
tion, which offers a top quality picture, 
and excels in electrical performance, re­
liability and simplicity of operation. 

In the BTD-50l2 the visual and aural ex­
citers generate fully modulated low-level 
IF signals. The output of a common crys­
tal controlled reference oscillator is used 
to raise the individual IF signal to the 
desired "on channel" output frequency. 

As it occurs at much lower power levels 
than conventional designs, intermediate 
frequency modulation needs fewer cir­
cuits to produce a fully processed, quali­
ty picture signal. less than one volt of 
video signal is needed to modulate the 
RF carrier. 

The Harris ring modulator design permits 
modulation percentages to approximately 
2% without compromising transmitter per­
formance-and eliminates most pre-dis­
tortion circuitry. This results in exceptional 
color performance and nearly perfect 
signal linearity. Even such colors as high­
ly saturated yellow and cyan are faith­
fully reproduced with IF Modulation. 

Due to the low-level techniques, .which in­
clude the use of devices such as an ex­
tremely linear broadband diode ring 
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modulator, low-level sideband filtering 
and very linear broadband amplifiers, 
the broadcast signal is a faithful repro­
duction of the si,gnal applied to the 
transmitter input. IF Modulation results 
in low incidental 1phase noise, and the 
elimination of ma1ny transmission prob­
lems at their sourc,e. This means that no 
half-way measure11-such as numerous 
correction, compen1sation and feedback 
circuits-are required to eliminate the 
effects of these pr0,blems later on. 

SOLID-STATE 
CONTROL LOGIC 

Complete and fo0,lproof control of all 
transmitter functions is achieved through 
the use of solid-stat·e memory, timing ·and 
logic circuits. A self-charging emergency 
power source is provided to maintain 
control logic memc1ry during periods of 
power line failure. 

The solid-state conltrol logic and protec­
tive circuitry, in ad,dition to commanding 

142 

normal AC control functions, is also used 
to visually indicate, through indicator 
lights, the operating status of the trans­
mitter system. These indicator lights al­
low easy isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The BTD-50L2's built-in memory circuitry 
enables the entire transmitter to return 
to the air automatically in the stage it 
was operating immediately prior to a 
partial or full power failure. When the 
transmitter returns to "on-air", status 
lights provide visual indication of any 
malfunctions caused by the outage. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir­
cuits have been designed specifically for 

All adjusments for dual 
transmitter operation 
may i.. made from the 
center control cabinet of 
the BTD-50L2. An RF 
Phasing and ·control 
Panel and an Automatic 
Exciter/Modulator 
Switcher are standord 
equipment in the cabinet 
-and several optional 
control panels are 
available. 

remote control and unattended opera• 
tion. The power controls are motor driv­
en and the necessary remote control 
sampling points are built-in on accessible 
terminal boards. High and low power 
switching functions may also be remote 
controlled. 

Today, Harris TV transmitters are being 
operated successfully worldwide in an 
unattended mode, with and without re­
mote control access. In addition, Harris' 
transmitter design is consistent with an­
ticipated automatic transmitter needs in 
the future. 

POWER SUPPLIES 

The HY power supplies ore multi-phase, 
full wove rectifying systems exhibiting 
very low ripple content prior to output 
filtering. They are designed for excel­
lent regulation and low video impedance 
for optimum picture performance. Each 
power supply, including transformer and 
solid-state rectifiers, is housed in a single 
assembly, mounted externally from the 
transmitter. Routine maintenance access 
is provided by a removable panel. 

Directly heated vacuum tube filaments 
are fed with DC to maximize the output 
signal-to-noise ratio. Grid and screen 
supplies use solid-state regulators. 

The l 300-watt driver cabinets have inde­
pendent solid-state HY power supplies, 
and the visual and aural exciters hove 
their own independent, solid-state, regu­
lated power supplies. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility 
is provided, front and back. Visual and 
aural exciters slide out and can operate 
independently from the transmitter out­
side the exciter/ driver cabinet. Various 
exciter circuits, such as oscillators, modu­
lators and processing circuitry, are of 
modular construction and can be removed 
for maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters are 
used to monitor required transmitter func­
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. A complete system of over­
load indicators is also provided in each 
cabinet for monitoring transmitter oper­
ation. In the event of a transmitter mal­
function, an examination of the indicators 
will locate the problem area. 

The transmitter has been built in a mod­
ular fashion so that cabinets may be 
separated into convenient, easy-to-handle 
sub-assemblies to facilitate installation. 
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BTD-50L2 SPECIFICATIONS 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY: 1 

REG. OF RF OUTPUT POWER (Block to white pie.): 
· VARIATION OF OUTPUT (over one frame): 

VISUAL SIDE~ND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:2 

VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN,:. 
LINEARITY (LOW FREQUENCY): 
DIFFERENTIAL PHASE:4 

SIGNAL-TO-NOISE RATIO: 
K-FACTOR$: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:5 

HARMONIC RADIATION: 
INTERCARRIER PHASE MODULATION (noise): 

FCC 
50 kW peak. 
50 ohms. Output connector: 3% EIA standard. 
5'4-88 MHz (Channels 2-6). 
±250 Hz (maximum variation over '.30 days). 
3% or le11. 
Leu than 2%. 

-3.58 MHz - ----------------- - ---------------- --42 di or better 
-1.25 MHz and lower ------------- - ------------ -26 di or b.tter 
Carrier to 0.75 MHz ------------- ----------------------- ±0.5 di 
Carrier ------------------------------------------ 0 dB reference 
Carrier to + 4.20 MHz ----------------------------------- ± 0.5 dB 
+-4.75 MHz and higher ------------------- - - ----- -30 dB or better 
±0.75 dB. 
3% or better. 
3% or better. 
0.5 dB or better. 
± 1 ° or better. 
-55 di or better (RMS) below sync level. 
2t 2%, 12.5t leu than 5% baseline disturbance. 
.05 to 2.1 MHz: ± 40 ns 
at 3.58 MHz: ± 30 ns 
at -4.18 MHz: ± 70 ns 

(reference d to standard curve-FCC) 
75 ohm system. 
-80 dB. 

ltlGH FREQUENCY TRANSIENT RESPONSE, 15 kHz and 250 kHz: 
(Not applicable). 
(Nat applicable). 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FM NOISE: 
AM NOISE:6 

SYNCHRONOUS AM NOISE:7 

FREQUENCY STAIILITY:1 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

10 kW at diplexer output. 
50 ohms. Output connedor: 3%" EIA Std. 
+ 10 dlM, ±2 dB. 
±25 kHz. 
600 ohms: 
75 microseconds. 
±0.5 dB rel. la pre-emphasi, (30-15,000 Hz). 
0.5% or le11 after 75 microseconds de-emphasis with ± 25 kHz deviation. 
-60 dB or better rel. to ± 25 kHz dev. 
-55 dB relative ta 100% modulation. 
(Not applicable). 
±250 Hz. 

-10° ta + 50°C (1-4° ta 122° F). 
0 to 95% relative humidity. 
Sea level to 7500 ft. 
Transmitters (2): Each 9-4½"W x 31 ½"0 x 72"H. Weight, each 2195 lbs. 

Input Switcher Cabinet (1): 22%"W (without , ide panels) x 2-4~" 0 (with 
front and rear doon) x 72" H. Weight, 300 lbs. RF Output Switcher (1): 
-48' 'W x 3-4"0 x 72"H. Weight, 1350 lbs. Power Supplies (2): Each -48' 'W 
x 2-4"0 x 60¾"H. Weight, each 1-475 lbs. 

Power input: 208/240 Volt,, ± 11 Volts, 3 phase, 50/ 60 Hz. Power con• 
sumption: 11-4 kVA, black pidure; 98 kVA, ave rage picture. Power foe• 
tor: .97 typical. 

1 After initial aging of 60 days. 
2 Measured at 65% and 15% of modulation. Referenct> 100% = peak of sync. 
:a Maximum variation of sub-carrier amplitude from 75~K, to 10% of mod. Sub-carrier mod. percentage: 10% peak ta peak. 
• Maximum variation of sub-carrier phase· with respect Ito burst far mod. percentage from 75% to 10%. Sub-carrier mod. percentage: 10% peak to peak. 
5 Bridging, loop through input with -30 dB or better return Ion up ta 5.5 MHz. 
6 After de-empha,is. 
7 Rel. ta 100% AM modulation at ± 50 kHz deviation . 

. • Relative to frequency offset by 4.5 MHL 

ORDERING INFORMATION 

ITD-50l2 50 kW VHF-TV transmitter for FCC standards Hrvice, Channels 2-6, with operating tubes, transistors, 
IC's, solid-state rectifiers, crystals, required pt-orrectlon circuitry, low-level vestigial sideband fllter, harmonic and 

color notch fllters ------------------------··--------------------------------------------------------------------994-8039-001 

SPCO-3M-377 ADV. -479 PTO. IN U.S.A. 
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HARRIS 
COMMUNICATIONS ANO 
INFORMATION HANOUNG 

BTD-36L2 
36-Kilowatt Dual 

VHF Low Band 

Color Television 

Transmitter 

• Two independent, complete 18-kilowatt transmitters for 
total redundancy 

• "Hot" standby exciters, modulators and sideband filter 

• Harris' Dualtran output switching system allows parallel, 
single transmitter or alternate/ main opttration 

• More than a two-to-one improvement iri color perform­
ance specifications 

• Advanced Transversal SideBand (TSl!I) filter(s)-no 
group delay correction, no tuning adjust·ments required 

• IF Modulation of the visual and aural ca1rriers for superb 
color and sound reproduction 

• Latest design for unattended operation 

• Simple solid-state logic control 

• DC filaments on directly heated cathode1s 

• Less maintenance 

• Modular pre-wired cabinets for low-cost installation 
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TOT AL REDUNDANCY FOR 
COMPLETE RELIABILITY 

The Harris BTD-36L2, 36-kilowatt dual low 
ba nd VHF TV transmitter, is designed for 
television broadcasters who want the ut­
most in relia bility and performance-with 
the flexi bility for remote control operation, 
attended operation or unattended/ com­
puter operation. This dual t ransmitter con­
sists of two completely independent 18-
kilowatt t ra nsmitters operating in parallel, 
combined through the Harris unique-design 
Dualtran RF switching system. 

With the BTD-36L2 you get two aural ex­
citer / modulators, two visual exciter/ 
modulators, two TSB filters, two visual and 
aural IPA's, two visual and aural PA's, and 
two HV power supplies-in short, total 
redunda ncy! Complete reliability! 

The Dualtran switching system is factory 
assembled in one cabinet, and can inter­
face with either a hybrid or a notch diplex­
er. 

IF {intermediate frequency) Modulation, 
low-level sideband fi ltering, true linea r 
operation of power amplifiers and solid­
state visual and aural exciter/ modulators 
are employed to provide outstanding color 
and sound fidelity. In the MCP-l V visual ex­
citer/ modulator, Harris has combined IF 
Modulation and Transversal SideBand 
filtering to achieve better than two-to-one 
improvements in the important color 
para meters of differential phase, differen­
tial gain and frequency response! 

Frequency adjustment, power output con­
trol and amplifier tuning are st raight-
146 

forward and uncomplicated, while design 
simplicity and conservatively mted com­
ponents in the BTD-36L2 assure long-term 
" hands-off" operation and m1n1mum· 
maintenance. DC filaments in the visual 
and aural stages provide improved signal-· 
to-noise ratios. 

The transmitter is FCC type acCEtpted, and 
complete factory power testing assures per­
formance to specifications. 

AUTOMATIC SWITCHING. In the event of 
a malfunction of one-half of the parallel 
combination, the Harris BTD-36L2 offers 
automatic and instantaneous reduction to 
one-fourth authorized power. This function 
will occur without interruption of the 
carrier. With the touch of a buitton, half­
power operotion is achieved in, less than 
three seconds. 

Visual and aural exciters are connected in 
a hot standby condition, and will a uto­
matically switch in less than 10 milli­
seconds in case of failure in either unit. In 
all modes, aural follows visual for simpli­
fied logic control and reliable <>peration. 

OPERATING VERSATILITY. Four modes of 
operation may be obtained elec:trically by 
means of control pushbuttons on the output 
switcher; by control button!; on the 
transmitter control panel; or by remote 
control. These are: 

• Transmitters A and B combined and 
diplexed to the antenna {normal 
operating mode). 

• Transmitter A diplexed to the antenna 
and t ransmitter B to the sta tion loads 

{alternate/ main or emergency opera­
tion). 

• Transmitter B diplexed to the antenna 
and transmitter A to the station loods 
{a lternate/ main or emergency opera­
tion). 

• Transmitters A and B combined to the 
station loads {test mode). 

The switching operation from one mode to 
any other mode requires less than three 
seconds. 

When using a notch diplexer, three other 
operating modes may be selected manually 
by changing links on the Dualtran output 
switching cabinet: transmitters A and B 
combined and diplexed to the station 
loads; transmitter A diplexed into station 
loads; and transmitter B diplexed into sta­
tion loads. 

CONTROL CABINET. The RF Phasing and 
Control Panel and the Automatic Ex­
citer/ Modulator Switcher are standard 
equipment with the BTD-36L2, and are 
located in a control cabine t that is typically 
placed between the two independent 18-
kilowatt transmitters. The cabinet is the 
same height os the t ransmitters, and the 
same color, to provide a pleasing installa­
tion. All adjustments for dual operation 
may be made at this cabinet. 

The Harris exciter/ modulators, with IF 
Modulation, allow phasing of transmitters 
for dual operation to be accomplished 
simply a nd reliably at low power levels 
from the RF Phasing and Control Panel. In 
addition to phasing control, the panel has 
provisions for monitoring total combined 
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aural power and total combined visual 
power in forward and reflected modes. 

The Automatic Exciter /Modulator Switcher 
is also a standard part of the control 
cabinet, and allows for either manual or 
automatic selection of exciters. 

CONTROL CABINET OPTIONS. An op­
tional System Control Panel can be used to 
control the t ransmitter system from the con­
trol cabinet or from on adjacent room. 
Controls include: transmitter on/off; output 
switcher mode select; exciter/modulator 
mode select; transmitter power raise/lower; 
ond power metering. 

Another option, the Input Patch Panel, 
provides additional flexibility by bypassing 
all of the input switching coaxial relays for 
single transmitter operation, or for 
maintenance and testing. Coaxial cables 
allow patching from any aural or visual ex­
citer to any aural or visual transmitter IPA 
input. The low-level RF flow is shown on the 
front of the panel for ease of operation. 

The RF Input Bypass Switcher is a valuable 
option where the dual transmitter is 
operating at reduced power in the com· 
bined mode, and it is desired to return to 
full power of one transmitter when 
operating in the single transmitter mode. 
The RF Input Bypass Switcher does this 
automatically, and con be disabled by a 
switch or returned to manual control. 

Auxiliary, remotely switched correction cir­
cuits for differential phase and differential 
gain are available to optimize operation in 
a single transmitter -mode. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Horris solid-state sideba nd filter is an 
advanced surface acoustic wove design, 
and shapes visual sidebands at the IF fre­
quency, rather than "on frequency" at the 
full output power of the transmitter. Unlike 
older VSB filters, the TSB filter hos on in­
herent linear phase characteristic, which 
means that it requires no group delay cor­
rection. A conventional VSB filter requires 
from 600 to 1000 nsec of group delay cor­
rection, and many adjustments-the TSB 
filter requires no correction or ad­
justments-ever! A conventional VSB filter 
needs 6 to 12 tuning controls-the TSB 
filter needs no tuning controls, as it requires 
no tuning adjustment- ever-! 

In addition, the TSB filter hos steeper skirts 
and higher attenuation outside the channel 
passband for improved VSB wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual ex­
citer(s). 

The MCP-lV visual exciter/ modulator (one in each of the two 18-
kilowatt transmitters included in the BTD-36L2) is a solid-state, in­
dependent self-contained "on-channel" signal source. Harris' TSB 
f ilter (right) is mounted on a PC board in the visual exciter, and 
measurH only 1 Y.t square inches. 

ADVANCED-DESIGN 
VISUAL AND AURAL 
EXCITER/ MODULA TORS 

The Horris solid-state maximum color per­
formance MCP-1 V visual exciter / modulator 
is on independent, self-contained unit 
which provides a fully processed an­
cho nnel signal. Combining IF Modulation 
and recent breakthroughs in filtering 
technology, the MCP-1 V offers the best 
color performance specifications ever 
offered in VHF-TV transmitting equipment! 

Power output of the visual exciter/ 
modulator con be varied with a single front 
panel control, or from a remote location, 
without retuning of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, 
and master oscillator frequency con be 
varied ±500 Hz. With 'one control the sta­
tion engineer con make precise frequency 
adjustments to both the visual and aural 
carriers. Actual frequency de.termining cir­
cuitry is also contained in the visual exciter 
in a proportional controlled oven. Visual 
modulation tokes place at 37.0 MHz. 
Sidebands are filtered by the Horris TSB 
filter, which may be bypassed easily for 
transmitter tuning and maintenance. 

The visual exciter is mounted in a pullout 
drawer and may be operated outside the 
main transmitter for test purposes. A switch 
and meter mounted on the front panel per­
mit monitoring exciter parameters. Power 
and video gain controls are motor driven 
with manual override provision. 

The Harris visual exciter / modulator pro­
vides great reliability and stability, excel­
lent frequency response, and truest color 
quality. It is also designed for minimum 
maintenance and set-up time, and for 
remote control and unattended operation. 
This is all made possible through the use of 
the latest design techniques, including 
Horris' solid-state TSB filter. 

The Horris aural exciter/modulator is a 
solid-state self-contained unit which fur­
nishes a fully processed ,aural signal at a 
level up to 10 watts. Power output can be 
set with a single knob on the front panel, or 
by remote control, with no need for retun­
ing. 

Audio information is used to modulate a 
direct FM 32.5 MHz carrier derived from 
the modulated oscillator in the aural ex­
citer. This information is t hen translated to 
the desired "on channel" signal through 
stable frequency determining circuitry 
housed in a proportional controlled oven in 
the visual exciter. A digital phase-locked 
loop is a lso used to guarantee absolute 
frequency stability. 

The aural exciter/ modulator is mounted in 
a pull-out drawer, and may be operated 
with the d rawer extended for test purposes. 
The exciter hos been designed for remote 
control and unattended operation. 

IF MODULATION 

One of the most important features of the 
BTD-36L2 is its true low-level IF Modula­
tion, which offers a top quality picture, and 
excels in electrical performance, reliability 
and simplicity of operation. 

In the BTD-36L2 the visual and aural ex­
citers generate fully modulated low-level IF 
signals. The output of a common crystal 
controlled reference oscillator is used to 
raise the individual IF sig,nol to the desired 
"on channel" output frequency. 

As it occurs at much lower power levels 
than other designs, intermediate frequency 
modulation needs fewer circuits to produce 
a fully processed, quality picture signal. 
Less than one volt of video signal is needed 
to modulate the RF carrier. 

The Harris ring modulator design permits 
modulation percentages to approximately 
2% without compromising transmitter per­
formance-and eliminates most pre-
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distortion circuitry. This results in excep­
tional color performance and nearly 
perfect signal linearity. Even such colors as 
highly saturated yellow and cyan are 
faithfully reproduced with IF Modulation. 

Due to the low-level techniques, which in­
clude the use of devices such as an extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the broadcast 
signal is a faithful reproduction of the 
signal applied to the transmitter input. IF 
Modulation results in low incidental phase 
noise, and the elimination of many 
transmission problems at their source. This 
means that no half-way measures-such as 
numerous correction, compensation and 
feedback circuits-are required to elim­
inate the effects of these problems later on. 

SOLID-ST A TE 
CONTROL LOGIC 

Complete and foolproof control of all 
transmitter functions is achieved through 
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the use of solid-state memory, timing and 
logic circuits. A self-charging emergency 
power source is provided to mai1ntain con­
trol logic memory during periods of power 
line failure. 

The solid-state control logic and protective 
circuitry, in addition to commanding nor­
mal AC control functions, is als,o used to 
visually indicate, through indicator lights, 
the operating status of the t1ransmitter 
system. These indicator lights allow easy 
isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The BTD-36L2's built-in memor)' circuitry 
enables the entire transmitter to return to 
the air automatically in the sta,ge it was 
operating immediately prior to a partial or 
full power failure. When the t1ransmitter 
returns to "on-air", status lights provide 
visual indication of any malfundio,ns caused 
by the outage. 

-

All adjustmentn for dual 
transmitter oporation 
may be made from the 
center control ;:abinet of 
the BTD-36L2. An RF 
Phasing and Control 
Panel and an ,Automatic 
Exciter / Modulo1tor 
Switcher are sllandard 
equipment in tlhe cabinet 
- and several optional 
control panels are 
available. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir­
cuits have been designed specifically for 
remote control and unattended operation. 
The power controls are motor driven and 
the necessary remote control sampling 
points are built-in on accessible terminal 
boards. High and low power switching 
functions may also be remote controlled. 

Today, Harris TV transmitters are being 
operated successfully worldwide in an un­
attended mode, with and without remote 
control access. In addition, Harris' trans• 
mitter design is consistent with anticipated 
automatic transmitter needs in the future. 

POWER SUPPLIES 

The HV power supplies are multi-phase, full 
wave rectifying systems exhibiting very low 
ripple content prior to output filtering. They 
are designed for excellent regulation and 
low video impedance for optimum picture 
performance. Each power supply, including 
transformer and solid-state rectifiers, is 
housed in a single assembly, mounted ex­
ternally from the transmitter. Routine main­
tenance access is provided by a removable 
panel. 

Directly heated vacuum tube filaments are 
fed with DC to maximize the output signal­
to-noise ratio. Grid and screen supplies use 
solid-state regulators. 

The 1300-watt driver cabinets have in­
dependent solid-state HV power supplies, 
and the visual and aural exciters have their 
own independent, solid-state, regulated 
power supplies. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility is 
provided, front and bock. Visual and aural 
exciters slide out and can operate in­
dependently from the transmitter outside 
the exciter/driver cabinet. Various exciter 
circuits, such as oscillators, modulators and 
processing circuitry, are of modular con­
struction and can be removed for main­
tenance or replacement. 

Easy-to-read, eye-level 4-inch meters are 
used to monitor required transmitter func­
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. A complete system of 
overload indicators is also provided in each 
cabinet for monitoring transmitter opera• 
tion. In the event of a transmitter malfunc­
tion, an examination of the indicators will 
locate the problem area. 

The transmitter has been built in a modular 
fashion so that cabinets may be separated 
into convenient, easy-to-handle sub­
assemblies to facilitate installation. 
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BTD-36L2 SPECIFICATIIONS 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY: 1 

REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (over one frame): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:' 
VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:• 
LINEARITY (LOW FREQUENCY): 
DIFFERENTIAL PHASE:• 
SIGNAL-TO-NOISE RATIO: 
K-FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:• 
HARMONIC RADIATION: 
INTERCARRIER PHASE MODULATION (noise): 
HIGH FREQUENCY TRANSIENT RESPONSE, 1 SkHz and 250 kHz: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FM NOISE: 
AM NOISE:• 
SYNCHRONOUS AM NOISE:' 
FREQUENCY STABILITY:• 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

' After initiol aging of 60 days. 

FCC 
36.kWpeak. 
SO ohms. Output c,onnector: 3 ¼ EIA standard. 
54-88 MHz (Channels 2-6). 
:!::250 Hz (maximum variation over 30 days). 
3% or less. 
Less than 2%. 
-3.58 MHz ... . .......... • ....................... --42 d8 or better. 
-1.25 MHz and lc>wer ..... , ........................ -26 dB or better. 
Carrier to -0.75 l~Hz ... . . •• .. • ... .. ................ . ..... :!::0.5 dB. 
Carrier .............................. . .............. 0 dB reference. 
Carrier to + 4.20 MHz . .. . ................................. ±0.5 dB. 
+4.75 MHz and hiigher ............................. -30 dB or better. 
±0.75 dB. 
3% or better. 
3% or better. 
0.5 dB or better. 
:I: 1 ° or better. 
- 53 dB or better ,(RMS) below sync level. 
21 2%, 12.51 less tlhan 5% baseline d isturbance. 
.OS to 2.1 MHz, ± 40 ns. 
at 3.58 MHz: ± 30 ns. 
al 4.18 MHz: :I: 60 ns. 

(referenced to s1·andard curve-FCC). 
75 ohm system. 
-80 dB. 
(Not applicable). 
(Not applicable). 

7.2 kW at diplexer output. 
50 ohms. Output c,onnector, 3¼'' EIA Std. 
+ 10 dBM, :!::2 dB. 
:!::25 kHz. 
600ohms. 
75 microseconds. 
:!::0.5 dB rel. to pm-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseconds de-emphasis with :!::25 kHz deviation. 
-60 dB or better irel. to ±25 kHz dev. 
-55 dB relative te> 100% modulation. 
(Not applicable). 
±250 Hz. 

-10° to +so0 c ( 14° to 122°F). 
0 to 95% relative !humidity, 
Sea level to 7500 ft. 
Transmitters (2): E:ach 94½"W x 31 ½"Ox 72"H. Weight, eoch 2195 lbs. Input 

Switcher Cabinet (1): 22¼''W (without side panels) x 24%"0 (with front and 
rear doors) x '.72"H. Weight, 300 lbs. RF Output Switcher (1), 48"W x 34"0 x 
72"H. Weight, 1350 lbs. Power Supplies (2), Each 36"W x 24"0 x 601/a"H. 
Weight, each 950 lbs. 

Power input, 208/ 240 Volts, ± 11 Volts, 3 phase, 50/60 Hz. Power consumption: 
86 kVA, black picture; 72 kVA, average picture. Power factor: .97 typical. 

' Meosured at 65% and 15% of modulation. Reference 1000/o=peak of sync. 
' Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percentage, 10% peak to peak. 
• Maximum variation of sub-carrier phase with respect lo burst far mod. percentage from 7!>% lo 10%. Sub·carrier mod. percentage, 10% peak lo peak. 
' Bridging, loop through input with -30 dB or better return loss up to 5.5 MHz. 
• After de•emphasis. 
' Rel. to 100% AM modulation at ±50 kHz deviation. 
• Relative to frequency offset by 4.5 MHz. 

ORDERING INFORMATION 

BTD-36L2 36 kW dual VHF-TV transmitte r for FCC standard• service, Channels 2-6, w ith operating tubes, semi-conductors, 
crystals, VSB filter, harmonic and color notch filte rs, input and output switchers ............................. . ...... 994-8037-001 

JK-3.5M-777 ADV. 504 PTO. IN U.S.A. 
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m ••• HARRIS 
COMMUNICATIONS ANO 
INFORMATION HANDLING 

BT-35L2 
35-Kilowatt VHF 

Low Band 
Color Television 

Transmitter 

• More than a two-to-one improvement in color per­
formance specifications 

• Advanced Transversal SideBand (TSB) filter-no 
group delay correction, no tuning adjwstments re­
quired 

• IF Modulation of the visual and aural ,carriers for 
superb color and sound reproduction 

• Latest design for unattended operation 

• Outstanding long-term stability and reliability 

• Low power consumption 

• Solid-state control logic 

• DC filaments on directly heated cathodes 

• Less maintenance 

• Modular, pre-wired cabinets for easiest !Installation. 
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Harr is' BT-35L2 is the most advanced 
35 kilowatt low band VHF television 
transmitter on the market. Designed 
to meet the high performance stan­
dards demanded by today's dis­
criminating broadcaster, this trans­
mitter incorporates the latest state-of­
the-art features, such as Harris' solid­
state Transversal SideBand (TSB) 
filter. 

IF (intermediate frequency) Modula­
tion, low-level sideband filtering, true 
linear operation of power amplifiers 
and solid-state visual and aural ex­
citer /modulators combine to provide 
outstanding color and sound fidelity. 
As no envelope delay correction or 
adjustments are required for the VSB 
filter, stability, reliability and color 
quality are greatly enhanced. Fre­
quency adjustment, power output 
control and ampl ifier tuning are 
straightforward and uncomplicated, 
while design simplicity and conserv­
atively rated components in the BT-
35L2 assure long-term "hands-off" 
operation and minimum mainten­
ance. 

Parallel visual PA's (8807's) provide 
for redundancy In operation and ex­
cellent cancellation of antenna and 
transmission line reflections. DC fila­
ments in the visual and aural stages 
provide Improved signal- to- noise 
ratios. 

The BT-35L2 consists of a 1.3-kilowatt 
exciter/driver; an aural power 
amplifier; a visual driver; and two 18-
kilowatt visual power amplifiers. 
There are two external HV power sup­
plies. The transmitter Is FCC type ac-

cepted, and meets or e)(ceeds CCIR 
specifications (furnished on request). 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 
The Harris solid-state VS:B filter is an 
advanced surface acoustic wave 
design, and shapes visu1:1I sidebands 
at the IF frequency, rattler than "on 
frequency" at the full output power of 
the transmitter. Unlike previous VSB 
filters, the TSB filter has, an inherent 
linear phase characteristic, which 
means that it requires no group delay 
correction. Formerly, VSB filters re­
quired from 600 to 1,000 nsec of 
group delay correction,, and many 
adjustments-the TSB filter requires 
no correction or adjustments-ever! 
Previous VS B filters neetded 6 to 12 
tuning controls-the TSEI filter needs 
no tuning controls, as it requires no 
tuning adjustment-ever! 

In addition, the TSB filter has steeper 
skirts and higher attenuation outside 
the channel passband for improved 
VSB wave shaping. 

Only 1 ½ square inches in size, the 
TSB filter is mounted oni a PC board 
in the visual exciter. 

SOLID-STATE 
VISUAL AND AURAL 
EXCITER/MODULATORS 
The Harris solid-state visual 
exciter/modulator is an independent, 
self-contained unit whiclh provides a 
fully processed on-channel picture 
signal. Power output can be varied up 
to one watt with a singh~ front panel 
control, or from a remote location, 

without retuning of any kind. 

The master oscillator Is located in the 
visual exciter in a proportional con­
trolled oven, and master oscillator fre­
quency can be varied ± 500 Hz. With 
one control the station engineer can 
make precise frequency adjustments 
to both the visual and aural carriers. 
Actual frequency determining cir­
cuitry is also contained in the visual 
exciter in a proportional controlled 
oven. Visual modulation takes place 
at 37 .0 MHz. Sidebands are filtered by 
the Harris TSB filter, which may be 
bypassed easily for transmitter tuning 
and maintenance. 

The visual exciter is mounted in a 
pull-out drawer and may be operated 
outside the main transmitter for test 
purposes. A switch and meter 
mounted on the front panel permit 
monitoring exciter parameters. Power 
and video gain controls are motor 
driven with manual override provi­
sion. 

The Harris visual exciter /modulator 
provides great reliability and stability, 
excellent frequency response, and 
truest color quality. It is also designed 
for minimum maintenance and set-up 
time, and for remote control and unat­
tended operation. 

The Harris aural exciter/modulator is 
a solid-state, self-contained unit 
which furnishes a fully processed 
aural signal at a level up to 10 watts. 
Power output can be set with a single 
knob on the front panel, or by remote 
control, with no need for retuning. 

Audio information is used to modulate 
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a direct FM 32.5 MHz carrier derived 
from the modulated oscillator in the 
aural exciter. This information is then 
translated to the desired "on channel" 
signal through stable frequency 
determining circuitry housed in a 
proportional controlled oven in the 
visual exciter. A digital phase-locked 
loop is also used to guarantee ab­
solute frequency stability. 

The aural exciter/modulator is 
mounted in a pull-out drawer, and 
may be operated with the drawer ex­
tended tor test purposes. The exciter 
has been designed for remote control 
and unattended operation. 

IF MODULATION 

One of the most important features of 
the BT-35L2 is its true low-level IF 
(intermediate frequency) Modulation, 
•yhich offers a top quality picture, and 
excels in electrical performance, 
reliability and simplicity of operation. 

Due to the low-level techniques, 
which include the use of devices such 
as an extremely linear broadband 
diode ring modulator, low-level side­
band filtering and very linear broad­
band amplifiers, the broadcast signal 
is a faithful reproduction of the signal 
applied to the transmitter input. IF 
Modulation results in low incidental 
phase noise, and the elimination of 
many transmission problems at their 
source. This means that no half-way 
measures-such as numerous cor­
rection, compensation and feedback 
circuits-are required to eliminate the 
effects of these problems later on. 

SOLID-STATE 
CONTRO.L LOGIC 

Complete and foolproof control of all 
transmitter functions is achieved 
through the use of solid-state 
memory, timing and logic circuits. A 

AMPLIFIER 
AURAL 1122 

EXCITER/ 
MODULATOR 

POWER 

self-charging emergency power 
source is provided to maintain control 
logic memory during periods of 
power line failure. The solid-state 
control logic and protective circuitry, 
in addition to commanding normal AC 
control functions, is also used to 
visually indicate, through indicator 
lights, the operating status of the 
transmitter system. These indicator 
lights allow easy isolation of circuit 
faults. 

AUTOMATIC 
RECYCLING 

The BT-35L2's built-in memory cir­
cuitry enables the entire transmitter to 
return to the air automatically in the 
state it was operating immediately 
prior to a partial or full power failure. 
When the transmitter returns to "on­
air", status lights provide visual in­
dication of any malfunctions caused 
by the outage. 

REMOTE CONTROL, 
UNATTENDED ANO 
AUTOMATIC OPERATION 

All control, metering and monitoring 
circuits have been designed specifi­
cally for remote control and unat­
tended operation. The power con­
trols are motor driven and the neces­
sary remote control sampling points 
are built-in on accessible terminal 
boards. Also, Harris' transmitter 
design is consistent with anticipated 
automatic transmitter needs in the 
future. 

POWER SUPPLIES 

The HV power supplies are multi­
phase, full wave rectifying systems 
exhibiting very low ripple content 
prior to output filtering. They are 
designed for excellent regulation and 
low video impedance tor optimum 
picture performance. Each power 

AMPLIFIER AMPLIFIER 

1792 8807 

POWfR 
SUPPLY 

I 

SUPPLY --- - -J 

AMPLIFIER 
8807 

V1SUAL AMPLIFIER AMPLIFIER 

EXCITER/ 7219 1106 

MODULATOR 1122 

,own AMPLIFIER 
SU,,LY 1807 

BT-35L2 BLOCK DIAGRAM 

supply, including transformer and 
solid-state rectifiers, is housed In a 
single assembly, mounted externally 
from the transmitter. Routine main­
tenance access is provided by a re­
movable panel. 

Directly heated vacuum tube fila­
ments are fed with DC to maximize 
the output signal-to-noise ratio. Grid 
and screen supplies use solid-state 
regulators. 

The 1300-watt driver cabinet has an 
independent solid-state HV power 
supply, and the visual and aural ex­
citers have their own independent, 
solid-state, regulated power supplies. 

EASE OF MAINTENANCE 
ANO INSTALLATION 

Total transmitter component acces­
sibility is provided, front and back. 
Visual and aural exciters slide out and 
can operate independently from the 
transmitter outside the exciter/driver 
cabinet. Various exciter circuits, such 
as oscillators, modulators and pro­
cessing circuitry, are of modular con­
struction and can be removed for 
maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters 
are used to monitor required trans­
mitter functions. Meter panels are of 
double-hinged construction for con­
venient access during maintenance. A 
complete system of overload in­
dicators is also provided in each 
cabinet for monitoring transmitter 
operation. In the event of a transmitter 
malfunction, an examination of the In­
dicators will locate the problem area. 

The transmitter has been built in a 
modular fashion so that cabinets may 
be separated into convenient, easy­
to-handle sub-assemblies to facilitate 
installation. 

HARMONIC 
FUTER 7KW 

AURAL 

HARMONIC 
COLOR 
NOTCH 3SKW 

FILTER FILTER VISUAL 
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BT-35L2 SPECIFICATIONS 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY:' 
REG. OF RF OUTPUT POWER (Black to whlta pie.): 
VARIATION OF OU PUT (ovar ona frama): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:• 
VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:• 
LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE:• 
SIGNAL-TO-NOISE RATIO: 
K FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:• 
HARMONIC RADIATION: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
D/STORTION: 

FM NOISE: 
AM NOISE:• 
FREQUENCY STABILITY:7 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL ANO MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

FCC 
35kW peak. 
50 ohms. Output connector: 3 111 EIA standard. 
54-88 MHz (Channels 2-6). 
± 250 Hz (maximum variation over 30 days). 
3•;. or less. 
Less than 24/e. 
- 3.58 MHz .. . . . •. .. . ... . .. . .. . , .... - 42 dB or better 
- 1.25MHz andlower . . .. . ..... .. . . . . - 26dBorbetter 
Carrier to - 0. 75 MHz . ... .... .. . ... ... . ..... ± 0.5 dB 
Carrier .• . ... . .. . .... .. .. . .... .•... .. 0 dB reference 
Carrier to +4.20 MHz . . ..... . .. .. ........... ±0.5 dB 
+4.75 MHz and higher ... . .. . ... • .. . . - 30 dB or better 

± 0.75dB. 
3% or better. 
3% or better. 
1.0 dB or better 

± 1° or better. 
- 53 dB or better (RMS) below sync level. 
2t 2"/e, 12.5t less than 5% baseline disturbance. 
.05 to 2.1 MHz: ± 40 ns 
at 3.58 MHz: ± 30 ns 
at 4.18 MHz: ± 60 ns 
(referenced to standard curve-FCC). 
75 ohm system. 
- 80dB. 

7kW at dlplexer output. 
SO ohms. Output connector: 3 111" EIA Std. 
+ 10dBm, ± 2dB. 
± 25 kHz. 
600ohms. 
75 microseconds. 
±0.5 dB rel. to pre-,emphasls (30-15,000 Hz). 
0.5% or less alter 75 microseconds de-emphasis 

with ± 25 kHz deviation. 

- 60 dB or better rel. to ± 25 kHz dev. 
- 55 dB relative to 100% modulation. 
± 250 Hz. 

- 10° to +so•c (14° to 122°F). 
Oto 95% relative hu mldlty. 
Sea level to 7500 It. 
157'h"W x 31 'h"O x 72"H. Weight: 4,415 lbs. Power 

Supplies (2): each 36"W x 24"0 x 60"'H. 
Weight each: 950 lbs. 

Power Input: 208/230/380 volts, ± 11 volts, 3 phase, 50/60 Hz. 
Power consumption: 82 kVA, black picture: 68 kVA, 
average picture. Power factor: .95 typical. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

' After Initial aging of 60 days. 
• Measured at 65% and 15% of modulation. Reference 100% s peak of sync. 
• Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-Carrier mod. percentage: 10% peak to peak. • Maximum variation of sub-carrier phase with respect to burst for mod. percentage from 75•;. to 10%. Sub carrier mod. percen-tage: 10% peak to peak. 
• Bridging, loop through Input with - 30 dB or better return loss up to 5.5 MHz. 
• After de-emphasis. 
' Relative to frequency offset by 4.5 MHz from the visual carrier. 

ORDERING INFORMATION 

BT-35L2 35 kW VHF-TV tran,mlttff for FCC 1tandard1 H rvice, Channels 2-8, with operating tubes, Hml-conductor1, cryltals, VSB filter, color notch filter and harmonic filters .. ....... .... ........ .... .. . .... . ..... 994-8032-001 

ADV. 530 PTO. IN U.S.A 
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HARRIS 
C OMMUNIC ATIONS ANO 
INFORMATION HANDL.tNG 

BT-25L2 
25-Kilowatt VHF 

Low Band 

Color Television 

Transmitter 

• Advanced Transversal SideBand filter -- no group 
delay, no tuning adjustments required 

• IF Modulation of the visual and aural carriers for 

superb color and sound reproduction 

• Latest design for unattended operation 

• Outstanding long-term stability and re,liability 

• Low power consumption 

• Simple solid-state logic control 

• DC fllaments on directly heated catho,des 

• Less maintenance 

• Modular, pre-wired cabinets for easie1,t installation 
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UNSURPASSED PERFORMANCE 

Harris' BT-25L2 is the most advanced 25-
kilowatt low band VHF television trans­
mitter on the market. Designed to meet 
the high performance standards de­
manded by today's discriminating broad­
caster, this transmitter incorporates the 
latest state-of-the-art features, such as 
Harris' solid-state Transversal SideBand 
(TSB) filter. 

IF (intermediate frequency) Modulation, 
low-level sideband filtering, true linear 
operation of power amplifiers and ;olid­
state visual and aural exciter/modulators 
combine to provide outstanding color and 
sound fidelity. As no envelope delay cor­
rection or adjustments are required for 
the VSB filter, stability, reliability and 
color quality are greatly enhanced. Fre­
quency adjustment, power output con­
trol and amplifier tuning are straightfor­
ward and uncomplicated, while design 
simplicity and conservatively rated com-

156 

ponents in the BT-25l2 assure long-term 
"hands-off" operation and minimum 
maintenance. 

Low power consumption and a more com­
pact transmitter design result from the 
use of a single ended visual PA (8916 
tetrode). DC filaments in the visual and 
aural stages provide improved signol-to­
noise ratios. 

The BT-25L2 consists of a 1.:l kilowatt 
exciter/driver, on aural power amplifier, 
a visual power amplifier, and a 1n external 
HV power supply. It is FCC type ac­
cepted, and meets or exceeds CCIR speci­
fications. Complete factory testing assures 
performance to specifications. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Horris solid-state VSB filter is c;in ad-

vanced surface acoustic wave design, 
and shapes visual sidebands at the IF 
frequency, rather than " on frequency" 
at the full output power of the transmit­
ter. Unlike conventional VSB filters, the 
TSB filter hos on inherent linear phase 
characteristic, which means that it re­
quires no group delay correction. A con­
ventional VSB filter requires from 600 to 
1000 nsec of group delay correction, and 
many adjustments-the TSB filter requires 
no correction or adjustments-ever! A 
conventional VSB filter needs 6 to 12 
tuning controls-the TSB filter needs no 
tuning controls, as it requires no tuning 
adjustment ever! 

In addition, the TSB filter has steeper 
skirts and higher attenuation outside the 
channel passband for improved VSB 
wove shaping. 

Only 1 ½ square inches in size, the TSB 
filter is mounted on a PC board in the 
visual exciter. 
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ADVANCE-DESIGN 

VISUAL AND AURAL 

EXCITER/ MODULA TORS 
The Harris solid-state MCP visual e,tciter/ 
modulator is an independent, self-con­

tained unit which provides a fully pro• 
cessed on-channel picture signal. Power 
output can be varied up to one watt with 

a single front panel control, or from a re­
mote location, without retuning of any 

kind. 

The master oscillator is located in the vis­

ual exciter in a proportional controlled 
oven, and master oscillator frequency can 

be varied ±500 Hz. With one control the 
station engineer can make precise fre­

quency adjustments to both the visual 
and aural carriers. Actual frequency de­
termining circuitry is also contained in 

the visual exciter in a proportional con­
trolled oven. Visual modulation takes 

place at 37.0 MHz (38.9 MHz for CCIR 
B). Sidebands are filtered by the Harris 
TSB filter, which may be bypassed easily 

for transmitter tuning and maintenance. 

The visual e,tciter is mounted in a pull­
out drawer and may be operated out­

side the main transmitter for test pur­
poses. A switch and meter mounted on 
the front panel permit monitoring e,tciter 

parameters. Power and video gain con­
trols are motor driven with manual over­

ride provision. 

The Harris visual e,tciter/modulator pro­

vides great reliability and stability, e,t• 
cellent frequency response, and truest 

color quality. It is also designed for mini­
mum maintenance and set-up time, and 
for remote control and unattended oper­

ation. This is all made possible through 
the use of the latest design techniques, 

including Harris' solid-state TSB filter. 

The Harris aural exciter/modulator is a 
solid-state self-contained unit which fur­
nishes a fully processed aural signal at 

a level up to 10 watts. Power output can 
be set with a single knob on the front 
panel, or by remote control, with no need 

for retuning. 

Audio information is used to modulate a 
direct FM 32.5 MHz (33.4 MHz for CCIR B) 
carrier derived from the modulated oscil­
lator in the aural exciter. This informa­

tion is then translated to the desired "on 
channel" signal through stable frequency 
determining circuitry housed in a propor• 

tional controlled oven in the visual ex­
citer. A digital phase-locked loop is also 

used to guarantee absolute frequency 
stability. 

The aural exicter/ modulator is mounted 
in a pull-out drawer, and may be oper­
ated with the drawer extended for test 

purposes. The exciter has been designed 
for remote control and unattended oper­

ation. 

Th• MCP visual exciter/ modulator (above) is ,a solid-stale, ind•· 

pendent, self-contained "on-channel" signal source. Harris' advanced 

TSB fHter (right) is mounted on a PC board in the, visual exciter, and 

measurH only 1 'h square inches. 

IF MODULATION 

One of the most important features of the 

BT-25L2 is its true low-level IF Modula­
tion, which offers a top quality picture,, 

and excels in electrical performance, re .. 
liability and simplicity of operation. 

In the BT-25L2 the visual and aural ex .. 

citers generate fully modulated low-leve I 

IF signals. The output of a common crys•• 
tol controlled reference oscillator is used 
to raise the individual IF signal to the de•• 

sired "on channel" output frequency. 

As it occurs at much lower power level:s 
than conventional designs, intermediot1, 

frequency modulation needs fewer cir­

cuits to produce a fully processed, qualitJf 
picture signal. Less than one volt of vide<> 
signal is needed to modulate the RF 

carrier. 

The Harris ring modulator design permits 
modulation percentages to approximate­

ly 2% without compromising transmitter 
performance-and eliminates most pre­
distortion circuitry. This results in excep­

tional color performance and nearly per­
fect signal linearity. Even such colors as 
highly saturated yellow and cyan ore 

faithfully reproduced with IF Modulation. 

Due to the low-level techniques, which in­
clude the use of devices such as on ell:• 

tremely linear broadband diode rin,g 

modulator, low-level sideband filterin,g 
and very linear broadband amplifier:;, 
the broadcast signal is a faithful reprc,­

duction of the signal applied to the trani;­
mitter input. IF Modulation results in low 

incidental phase noise, and the eliminci­
tion of many transmission problems cit 

their source. This means that no half-way 
measures-such as numerous correction, 
compensation and feedback circuits-are 

required to eliminate the effects of these 

problems later on. 

SOLID-STATE 

CONTROL LOGIC 

Complete and foolproof control of all 

transmitter functions is achieved through 
the use of solid-state memory, timing and 

logic circuits. A self-charging emergency 
power source is provided to maintain con­

trol logic memory during periods of 
power line failure. 

The solid-state control logic and protec­

tive circuitry, in addition to commanding 
normal AC control functions, is also used 

to visually indicate, through indicator 
lights, the operating status of the trans­
mitter system. These indicator lights al­

low easy isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The BT-25L2's built-in memory circuitry 
enables the entire transmitter to return 

to the air automatically in the stage it 
was operating immediately prior to a 
partial or full power failure, When the 

transmitter returns to "on-air", status 
lights provide visual indication of any 

malfunctions caused by the outage. 

REMOTE CONTROL, 

UNATTENDED AND 

AUTOMATIC OPERATION 

All control, metering and monitoring cir­

cuits hove been designed specifically for 

remote control and unattended opera­
tion. The power controls ore motor driven 

and the necessary remote control som• 
piing points ore built-in on accessible 
terminal boards. 
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Today, Harris TV transmitters are being 
operated successfully worldwide in an un­
attended mode, with and without remote 
control access. In addition, Harris' trans­
mitter design is consistent with Qnfic;ipated 
automatic transmitter needs in the future. 

EXCITER/ DRIVER 
CABINET 

The exciter/driver cabinet is an entire 
1300-watt transmitter and can be used as 
such should it be desirable. This feature 
is most valuable during an emergency 
when the whole cabinet can be operated 
from a 5-kilowatt, 3-phase, 230-volt gen­
erator. 

STABILITY 

One factor assuring RF stability is the use 
of conservatively-roted Type 8792 and 
8916 ceramic tetrodes operating as VHF 
linear amplifiers. The amplifier stages op­
erate in a common grid and screen con­
figuration and tube neutralization is not 
required. 

POWER SUPPLIES 

The HY power supply is a multi-phase, 
full wove rectifying system exhibiting 
very low ripple content prior to output 
filtering. It is designed for excellent reg­
ulation and low video impedance for op­
timum picture performance. This power 
supply, including transformer and solid­
state rectifiers, is housed in a single as­
sembly, mounted externally from the 
transmitter. Routine maintenance access 
is provided by a removable panel. 

Directly heated vacuum tube filaments 
ore fed with DC to maximize the output 
signal-to-noise ratio. Grid and screen 
supplies use solid-state regulators. 

The 1300-wott driver cabinet hos on in­
dependent solid-state HY power supply, 
and the visual and aural exciters have 
their own independent, solid-state, regu­
lated power supplies. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility 
is provided, front and bock. Visual and 
ourol exciters slide out and con operate 
independently from the transmitter out­
side the exciter/driver cabinet. Various 
exciter circuits, such as oscillators, mod­
ulators and processing circuitry, ore of 
modular construction and con be re­
moved for maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters ore 
used to monitor required transmitter 
functions. Meter panels ore of double­
hinged construction for convenient access 
during maintenance. A complete system 

of overload indicators is also provided in 
each cabinet for monitorin!g transmitter 
operation. In the event of a transmitter 
malfunction, on exominotion1 of the indi­
cators will locate the proble,m area. 
The transmitter hos been buiilt in a mod-

ulor fashion so that cabinets may be 
separated into convenient, easy-to-handle 
sub-assemblies to facilitate installation. 
Additionally, the compact design of the 
BT-25L2 minimizes spac;e requirement$ in 
the transmitter building. 

Visu,~I and aural exciter/modulators and IPA. 

Rf mon,itoring, metering and status light system. 
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VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY: 1 

REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (over an• frame): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. IRIGHTNESS:2 

VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:3 

LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE:4 

SIGNAL-TO.NOISE RATIO: 
K FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:5 

HARMONIC RADIATION: 
INTERCARRIER PHASE MODULATION (noise): 
HIGH FREQUENCY TRANSIENT RESPONSE, 

15 kHz and 250 kHz: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 

FM NOISE: 
AM NOISE:6 

SYNCHRONOUS AM NOISE:7 

FREQUENCY STAIILITY:1 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

1 After initial aging of 60 days. 

BT-25L2 SPECIFICATIONS 
FCC 

25 kW peak. 
SO ohms. Output connector: 3%" EIA stondord. 
54-88 MHz (Channels 2-6). 
± 250 Hz (maximum variation over 30 days). 
3% or less. 
less than 2%. 
-3.58 MHz -------·-··-···· - 42 dB or better 
-1.25 MHz and lower ______ - 26 dB or better 
Carrier to - 0.75 MHz ------ -·-··-- ± 0.5 dB 
Carrier -----·-·--············ 0 dB reference 
Carrier to + 4.20 MHz ·········--·-- ± 0.5 dB 
+4.75 MHz and higher ·--··· - 30 dB or better 

±0.75 dB. 
3% or better. 
3% or better. 
0.5 dB or better. 

± 1 ° or better. 
- 55 dB or better (RMS) below sync level. 
21 2%, 12.51 less than 5% baseline disturbance. 
. 05 ta 2.1 MHz: ± 40 ni 
at 3.58 MHz: ± 30 ns 
at 4.18 MHz: ± 60 ns 
(referenced to standard curve-FCC) 
75 ohm system. 
-80 dB. 
(Not applicable). 
(Not applicable). 

5 kW ot diplexer output. 
50 ohms. Output connector: 3%" EIA Std. 
+ 10 dBm, ±2 dB. 
±25 kHz. 
600 ohms. 
75 microseconds. 
± 0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseconds de .. mphosis 

with ± 25 kHz deviation. 

-60 dB or better rel. to ± 25 kHz dev. 
-55 dB relative to 100% modulation. 
(Not applicable). 
±250 Hz. 

-10° la + S0°C (14° to 122° F). 
0 to 95% relative humidity. 
Sea level to 7500 ft. 
94½"W x 31½"0 x 72" H. Weight: 2195 lbs. 

Power iupply: 48''W x 24" 0 x 60W'H. 
Weight: 1475 lbs. 

Power Input: 208/ 240 Volts, ± 11 Volts, 3 phase, 
50/ 60 Hz. Power consumption: 57 kVA, black 
picture; 49 kVA, average picture. Power factor: 
• 96 typical. 

2 Measured ol 65% and 15% of modulation. Reference 100% = peak of ,ync. 

CC:IR (System "B") 
21 kW peak. 
50 ohms. Outpull connector: 3%" EIA standard. 
54-68 MHz (Channels 3 and 4, Band 1 ). 
±250 Hz (moxl,-num variation over 30 days). 
3% or less. 
less than 2%. 
-4.43 MHz --····---·-····- - 30 di or better 
-1.25 MHz -···-·-··-----·· - 26 dB or better 
- 0.75 MHz --··- ·--··---- ··-··· +o.5, -3 di 
-0.50 MHz --··---·--·-- -----·- +0.5, - 1 di Carrier ______________________ +o.5, -0.5 dB 
+ 1.5 MHz ________________________ Reference 

+3.0 MHz - --·-----···-·--··-·------ ±0.5 di 
+ 4.43 MHz ---------·--····--- +o.5, - 1 di +5.0 MHz ___________________ +o.5, -2.5 di 
+5.5 MHz ____ ____________ - 26 dB or better 
±0.75 dB. 
3% or better. 
3% or better. 
Amplitude dev. " min/s max better tha n 0.85 mod. 

with signal No. 3 CCIR, from 10% to 85% in 
frequency ron•11e I to 5 MHz. 

± 1 ° or better. 
-40 dB pp belo·w black to white transition. 
21 2%, 201 3% or better • 
up to 4.5 MHz: ::!:SO ns. 
from 4.5 MHz to 4.8 MHz: ± 100 ns. 
(measured with Nyquist demodulator meeting ARD 

speci/;cotions). 
75 ohm ,ystem. 
-80 dB. 
-40 dB or better with ref. to ± 50 kHz dev. 
±75 ns -10% ±200 ni + 7% 
±100 ns + 11 % ± 400-1000 ns ±5% 
400-1000 ns ± 3% for LF variation 

Up to 5 kW at diplexer output. 
SO ohms. Output connector: 3%" EIA Std. 
+ 10 dBm, ±2 d!I. 
±50 kHz. 
600 ohms. 
SO microsecond, :±:5 microseconds. 
±0.5 dB rel. to p,re .. mphosi, (30-15,000 Hz). 
Len than 1 % from 30 to 15,000 Hz with ±50 

kHz dev. (Len than twice measured amount ot 
70 kHz deviation). 

-60 dB or better· rel. to ± 50 kHz dev. 
-55 dB relative Uo 100% modulation. 
-40 dB or better·. 
± 250 Hz. 

-10° to +so•c. 
0 to 95% relative humidity. 
Seo level to 2400 meters. 
240cm W x 80cm D x 183cm H. Weight, 998 k9. 

Power supply: 122cm W x 61cm D x 153cm H. 
Weight: 670 k9. 

Power input: 380/ 415 Volts, 3 phase, 50/ 60 Hz. 
Power consumption: 53 kVA, black picture; 45 
kVA, overage 1picture (10:1 vision to sound ra• 
tlo). Power fact,,r: .96 typical . 

3 Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod. percentage: 10% peak to peak .. • Maximum variation of sub..:orrier phase with respect to burst for mod. percentage from 75% lo 10%. Sub-carrier mod. percentage: 10% peak ta peak. S Bridging, loop through input with - 30 dB or better return Ion up to 5.5 MHz. 
• After d ... mphasi,. 
7 Rel. to 100% AM modulation at ± 50 kHz deviation. 
1 Relative to frequency offset by 4.5 MHz (FCC), 5.5 MHz (CCIR) from the visual carrier. 

ORDERING INFORMATION 
IT-25L2 25 kW VHF-TV transmitter for FCC standards service, Channels 2-6, with operating tubes, transistors, IC's, solid-state ,edifiers, crystds, required pr .. corre<tion c.ircuitry, low-level vestigial sideband filter, harmonic and cc,lor notch filters ___________ - -------------------------• • _________ _________ ------------------_________ . •••......•• __ 994-8030-001 IIT-25L2 21 kW VHF-TV transmitter for CCIR System " II" service, 54 to 68 MHz [Band I), 380/ 415 volts, 50/ 60 !Hr, •quipped as above -------·-··-----··--------•-·--·-----------·----·------·-· _________ ______________ ••• ______ 994-8030-003 

CP-1 .SM-977 AOV. 472 PTO. IN U.S.A. 
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m 
HARRIS 
C OMMIJN IC ATIONS AN(> 
INFORM/\T ION HI\N(>l tN<i 

BT- l 8L2 
18-Kilowatt VHF 

Low Band 

Color Television 

Transmitter 

• More than ct two-to-one improvement in color perform­
ance specific:ations 

• Advanced Transversal SideBand (TSB) filter- no group 
delay corree'tion, no tuning adjustments required 

• IF Modulatio,n of the visual and aural carriers for superb 
color and sound reproduction 

• Latest desig111 for unattended operation 

• Outstanding long-term stability and reliability 

• Low power consumption 

• Simple solid-state logic control 

• DC filaments on directly heated cathodes 

• L~ss mainterriance 

• Modular, pr,e-wired cabinets for easiest installation 
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UNSURPASSED PERFORMANCE 

Incorporating the latest state-of-the-art 
features, such as Harris' solid-state Trans­
versal SideBand (TSB) filter, the BT- l 8L2 is 
the most advanced VHF-TV transmitter on 
the market in its power range. 

Designed to meet the high performance 
standards demanded by today's dis­
criminating broadcaster, Harris' BT- l 8L2 
employs IF (intermediate frequency) 
Modulation, low-level sideband filtering, 
true linear operation of power amplifiers 
and solid-state visual and aural ex­
citer /modulators to provide outstanding 
colo.r and sound fidelity. In the MCP- lV 
visual exciter/modulator, Harris has com­
bined IF Modulation and Transversal 
SideBand filtering to achieve better than 
two-to-one improvements in the important 
color parameters of differential phase, 
differential gain and frequency response! 

Frequency adjustment, power output con­
trol and amplifier tuning are straight-
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forward and uncomplicated, while design 
simplicity and conservatively, rated com­
ponents in the transmitter assure long-term 
"hands-off" operation and minimum 
maintenance. 

Low power consumption and a more com­
pact transmitter design result from the use 
of a single ended visual PA (8807 tetrode). 
DC filaments in the visual and aural stages 
provide improved signal-to-noise ratios. 

The BT- l 8L2 consists of a 1 .:3 kilowatt ex­
citer / driver, an aural power amplifier, a 
visual power amplifier, and an external HY 
power supply. It is FCC type c1ccepted, and 
meets or exceeds CCIR :specifications. 
Complete factory testing assures perform­
ance to specifications. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Harris solid-state vest ii~ial sideband 
filter is an advanced surface acoustic wave 
design, and shapes visual sidebands at the 

IF frequency, rather than "on frequency" at 
the full output power of the transmitter. 
Unlike conventional filters, the TSB filter 
has an inherent linear phase characteristic, 
which means that it requires no group 
delay correction. An older model filter re­
quires from 600 to 1000 nsec of group 
delay correction, and many adjust­
ments-the TSB filter requires no correction 
or adjustments-ever! A conventional filter 
needs 6 to 12 tuning controls-the TSB 
filter needs no tuning controls, as it requires 
no tuning adjustment ever! 

In addition, the TSB filter has steeper skirts 
and higher attenuation outside the channel 
passband for improved wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual ex­
citer. 

ADVANCED-DESIGN 
VISUAL AND AURAL 
EXCITER-MODULATORS 

The Harris solid-state maximum color per• 
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formonce MCP- 1 V visual exciter /modulator 
is on independent, self-contoined unit 
which provides a fully processed on· 
channel signal. Combining IF Modulation 
and recent breakthroughs in filtering 
technology, the MCP- 1 V offers the best 
color performance specifications ever 
offered in VHF-TV transmitting equipment! 

Power output of the visual exciter/ 
modulator con be varied with o single front 
ponel control, or from a remote location, 
without retuning of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, 
ond master oscillator frequency con be 
varied ±500 Hz. With one control the sta­
tion engineer con moke precise frequency 
adjustments to both the visual ond aural 
carriers. Actual frequency determining cir• 
cuitry is olso contained in the visual exciter 
in o proportional controlled oven. Visual 
modulation takes place at 37.0 MHz (38.9 
MHz for CCIR B). Sidebands ore filtered by 
the Horris TSB filter, which moy be by­
passed easily for transmitter tuning and 
maintenance. 

The visual exciter is mounted in o pull-out 
drawer ond may be operated outside the 
moin transmitter for test purposes. A switch 
ond meter mounted on the front ponel per· 
mit monitoring exciter parameters. Power 
ond video gain controls are motor driven 
with monuol override provision. 

The Harris visual exciter / modulator pro· 
vides greot reliability ond stability, ex· 
cellent frequency response, ond truest color 
quality. It is also designed for minimum 
mointenonce ond set-up time, ond for 
remote control ond unattended operation. 
This is oll mode possible through the use of 
the latest design techniques, including 
Horris' solid-stote TSB filter. 

The Horris aural exciter/ modulator is a 
solid-stote self-contained unit which fur· 
nishes o fully processed aurol signal ot o 
level up to 10 wotts. Power output can be 
set with o single knob on the front panel, or 
by remote control, with no need for retun­
ing. 

Audio information is used to modulate a 
direct FM 32.5 MHz (33.4 MHz for CCIR B) 
carrier derived from the modulated os· 
cillotor in the oural exciter. This informa· 
tion is then tronsloted to the desired "on 
channel" signal through stable frequency 
determining circuitry housed in o propor­
tional controlled oven in the visual exciter. 
A digital phase-locked loop is olso used to 
guorontee absolute frequency stability. 

The ourol exciter/ modulator is mounted in 
a pull-out drawer, ond may be operated 
with the drawer extended for test purposes. 
The exciter hos been designed for remote 
control ond unattended operation. 

The MCP-lV visua l exciter/ modulator (above) is 01 solid-sta te, in• 
dependent, self-contained "on-channel" signal souorce. Harris' a d­
vanced TSB filter (right) is mounted on a PC board i,n the visual ex­
citer, and measures only 1 \, square inches. 

IF MODULATION 

One of the most important features of the 
BT-18L2 is its true low-level IF Modulation, 
which offers a top quality picture, and ex· 
eels in electrical performance, reliability 
ond simplicity of operation. 

In the BT-18L2 the visual and aural exciters 
generate fully modulated low-level IF 
signals. The output of o common crystal 
controlled reference oscillator is used to 
raise the individual IF signal to the desired 
"on channel" output frequency. 

As it occurs at much lower power levels 
thon older designs, intermediate frequency 
modulation needs fewer circuits to produce 
o fully processed, quality picture signal. 
Less thon one volt of video signal is needed 
to modulate the RF carrier. 

The Harris ring modulator design permits 
modulation percentages to approximately 
2% without compromising transmitter per­
formance- and eliminates most predistor­
tion circuitry. This results in exceptional 
color performance and nearly perfect 
signal linearity. Even such colors as highly 
saturated yellow ond cyan ore faithfully 
reproduced with IF Modulation. 

Due to the low-level techniques, which in­
clude the use of devices such as an extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the broadcast 
signal is a faithful reproduction of the 
signal applied to the transmitter input. IF 
Modulation results in low incidental phase 
noise, ond the elimination of many 
transmission problems ot their source. This 
meons that no holf-woy measures- such as 
numerous correction, compensation and 

feedback circuits-are required to elim­
inate the effects of these problems later on. 

SOLID-ST A TE 
CONTROL LOGIC 

Complete and foolproof control of oil 
transmitter functions is achieved through 
the use of solid-stote memory, timing and 
logic circuits. A self-charging emergency 
power source is provided to mointoin con­
trol logic memory during periods of power 
line failure. 

The solid-stote control logic ond protective 
circuitry, in addition to commanding nor­
mal AC control functions, is also used to 
visually indicate, through indicator lights, 
the operating status of the transmitter 
system. These indicator lights allow easy 
isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The BT-18L2's built-in memory circuitry en· 
ables the entire transmitter to return to the 
oir outomotically in the state it wos op­
erating immediately prior to a partial or 
full power failure. When the transmitter re­
turns to "on-air", status lights provide visual 
indication of any malfunctions caused by the 
outage. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering ortd monitoring cir­
cuits have been designed specifically for 
remote control and unattended operation . . 
The power controls ore motor driven and 
the necessary remote control sampling 
points are built-in on acc~ssible terminal 
boards. 
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Today, Harris TV transmitters are being 
operated successfully worldwide in on un· 
attended mode, with and without remote 
control access. In addition, Harris' t rans­
mitter design is consistent with anticipated 
automatic transmitter needs in the future. 

EXCITER/ DRIVER 
CABINET 

The exciter /driver cabinet is an entire 
1300-watt transmitter and can be used as 
such should it be desirable. This feature is 
most valuable during an emergency when 
the whole cabinet can be operated from a 
5-kilowatt, 3-phase, 230-volt generator. 

STABILITY 

One factor assuring RF stability is the use of 
conservatively-rated Type 8792 and 8807 
ceramic tetrodes operating as VHF linear 
amplifiers. These amplifier stages operate 
in a common grid and screen configuration 
and tube neutralization is not required. 

POWER SUPPLIES 

The HV power supply is a multi-phase, full 
wave rectifying system exhibiting very low 
ripple content prior !o output filtering. It is 
designed for excellent regulation and low 
video impedance for optimum picture per• 
formance. This power supply, including 
transformer and solid-state rectifiers, is 
housed in a single assembly, mounted ex­
ternally from the transmitter. Routine 
maintenance access is provided by a 
removable panel. 

Directly heated vacuum tube filaments are 
fed with DC to maximize the output signal­
to-noise ratio. Grid and screen supplies use 
solid-state regulators. 

The 1300-watt driver cabinet has an in· 
dependent solid-state HV power supply, 
and the visual and aural exciters have their 
own independent, solid-state, regulated 
power supplies. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility is 
provided, front and back. Visual and aural 
exciters slide out and can operate in­
dependently from the transmitter outside 
the exciter /driver cabinet. Various exciter 
circuits, such as oscillators, modulators and 
processing circuit ry, are of modular con­
struction and can be removed for 
maintenance or replacement. 

Easy-to-read, eye-level 4-inch meters are 
used to monitor required transmitter func­
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. A complete system of 
overload indicators is also provided in each 
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cabinet for monitoring transmitter opera­
tion. In the event of a transmitter molfunc· 
tion, an examination of the indicators will 
locate the problem area. 

The transmitter has been built in a modular 

fashion so that cabinets may be separated 
into convenient, easy-to-handle sub· 
assemblies to facilitate installation. Ad­
ditionally, the compact design of the BT-
18L2 minimizes space requirements in the 
transmitter building. 

Visual and aural exciter / modulators and IPA. 

The aural exciter/ modulator is a solid-state, self-contained unit. 
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VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 
CARRIER STABILITY: 1 

REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (over one frame): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS:' 
VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:' 
LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE:• 
SIGNAL-TO-NOISE RATIO: 
K FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:• 
HARMONIC RADIATION: 
INTERCARRIER PHASE MODULATION (noise): 
HIGH FREQUENCY TRANSIENT RESPONSE, 

1 S kH1 and 250 kHz: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 

FM NOISE: 
AM NOISE:• 
SYNCHRONOUS AM NOISE:' 
FREQUENCY STABILITY:• 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 

. PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

1 After initial aging of 60 days. 

BT-18L2 SPECIFICATIONS 
FCC 

18 kW peak. 
50 ohms. Output connector: 31/o EIA standard. 
54-88 MHz (Channels 2-6). 
±250 Hz (maximum variation over 30 days). 
3% or less. 
Less than 2%. 
-3.58 MHz ................. -42 dB or better 
- 1.25 MHz and lower . .. ... .. -26 dB or better 
Carrier to -0.75 MHz ................ ±0.5 dB 
Carrier . ....................... 0 dB reference 
Carrier to + 4.20 MHz ................ ±0.5 dB 
+4.75 MHz and higher ....... - 30 dB or better 

±0.75 dB. 
3% or better. 
3% or better. 
0.5 dB or better. 

± 1 ° or better. 
-53 dB or better (RMS) below sync level. 
21 2%, 12.51 less than 5% baseline disturbance. 
. OS to 2 .1 MHz, ± 40 ns 
at 3.58 MHz: ±30 ns 
at 4.18 MHz: ±60 ns 
(referenced to standard curve-FCC). 
75 ohm system. 
-80 d8. 
(Not applicable). 
(Not applicable). 

3.6 kW ot diplexer output. 
50 ohms. Output connector: 3 \lo" EIA Std. 
+ 10 dBm, ±2 dB. 
±25 kHz. 
600 ohms. 
75 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less ofter 75 microseconds de-emphasis 

with ± 25 kHz deviation. 

- 60 dB or better rel. to ±25 kHz dev. 
- 55 dB relative to 100% modulation. 
(Not applicable). 
±250 Hz. 

- 10° to + 50°C (14° to 122°F). 
0 to 95% relative humidity. 
Seo level to 7500 ft. 
94½"W x 31 ½"D x 72"H. Weight: 2195 lbs . 

Power supply, 36"W x 24"0 x 60¾"H. 
Weight, 950 lbs. 

Power input, 208/240 Volts, ± 11 Volts, 3 phase, 
50/60 Hz. Power consumption, 43 kV A, block pie· 
lure; 36 kVA, overage picture. Power factor: .97 
typical. 

CCIR (System " 8") 
15 kW peak. 
50 ohms. Output connector: 3 \lo" EIA standard. 
54-68 MHz (Channels 3 and 4, Bond 1 ). 
:1:250 Hz (maximum variation over 30 days). 
3% or less. 
Less than 2%. 
- 4.43 MHz ................. -30 dB or better 
-1.25 MHz ................. - 26 dB or better 
- 0.75 MHz .................... +0.5, -3 dB 
- 0.50 MHz . : ........... . ...... +0.5'. -1 dB 
Carrier ....................... +0.5, - 0.5 dB 
+ 1.5 MHz .............. . ... . ...... Reference 
+3.0 MHz ... .... .. ........ . ........ :1:0.5 dB 
+ 4.43 MHz .......... . ......... +0.5, -1 dB 
+5.0 MHz .................... +0.5, -2.5 dB 
+5.5 MHz ......... . ........ - 26 dB or better 
±0.75 dB. 
3% or better. 
3% or better. 
Amplitude dev. 'min,'mox better than 0.85 mod. with 

signal No. 3 CCIR, from 10% to 85% in frequen­
cy range 1 to 5 MHz. 

± 1 ° or better. 
-53 dB or better (RMS) below sync level. 
21 2%, 20t 3% or better. 
up to 4.5 MHz, ±50 ns . 
from 4.5 MHz to 4.8 MHz; ± 100 ns. 
(measured with Nyquist demodulator meeting ARD 

specifications). 
75 ohm system. 
-80 dB. 
- 40 dB or better with ref. to ±50 kHz dev. 
:l:75ns-10% :l:200ns +7% 
±100ns+ 11% :l:400-1000ns±5% 
400-1000 ns :1:3% for LF variation. 

Up to 3.6 kW at diplexer output. 
50 ohms. Output connector: 3 \lo" EIA Std. 
+10 dBm, ±2 dB. 
::1:50 kHz. 
600 ohms. 
50 microseconds ± 5 microseconds. 
:1:0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
Less than l % from 30 to 15,000 Hz with ±50 kHz 

dev. (Less than twice measured amount a t 70 
kHz deviation). 

-60 dB or better rel. to ±50 kHz dev. 
- 55 dB relative to 100% modulation. 
- 40 dB or better. 
± 250 Hz. 

-10° to +50°C. 
0 to 95% relative humidity. 
Seo level to 2400 meters. 
240cm W x 80cm D x 183cm H. Weight: 998 kg. 

Power supply: 92cm W x 61cm D x 153cm H. 
Weight: 430 kg. 

Power input, 380/415 Volts, 3 phase, 50/ 60 Hz. 
Power consumption, 43 kVA, block picture; 36 
kV A, overage picture (10: 1 vision to sound ratio). 
Power factor: .97 typical. 

' Measured at 65% and 15% of modulation. Reference 100% = peak of sync. 
3 Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-Carrier mod. percentage, 10% peak to peak. 
• Maximum variation of sub-carrier phase with respect to burst for mod. percentage from 75% to 10%. Sub carrier mod. percentage: l 0% peak to peak. 
• Bridging, loop through input with- 30 dB or better return loss up to 5.5 MHz. 
• After de-emphasis. 
7 Rel. to 100% AM modulation at ±50 kHz deviation. 
• Relative to frequency offset by 4.5 MHz (FCC), 5.5 MHz (CCIR) from the visual carrier. 

ORDERING INFORMATION 
BT -18L2 l BkW VHF-TV transmitter for FCC standards service, Channels 2-6, with operating tubes, transistors, IC's, solid­
stole rectifiers, crystals, required pre-correction circuitry, low-level vestigial sideband filter, harmonic and color notch 
filters ............................. .. ..... .. ........................ . ....................................... 994-8028-001 
8T-18L2 15 kW VHF-TV transmitter for CCIR System " 8" service, 54 to 68 MHz [Band I], 380 / 415 volts, 50/ 60 Hz, 
equipped as above ......... . ............... ....... ............................ . ....... . .............. . ...... 994-8028-003 

JK-3.5M-777 ADV. 500 PTO. IN U.S.~ 
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m 
HARRIS 
COMMUNICATIONS AND 
INFOAMATION HANDLING 

MCP-1V 
VHF-TV Visual 

Exciter/ Modulator 
• More than a two-to-one Improvement In color 

performance specifications 

• TSB (Transversal SldeBand) Hiter requires no group 
delay correction, no adjustments-only 1 ½ Inches 
square 

• Exciter Interfaces with all Harris' VHF IF Modulation 
transmitters 

• Excellent rellablllty and stablllty 

• Easy servlceablllty 

With the Introduction of the MCP-1V visual exciter/modulator, 
Harris presents the television Industry with the best color 
performance specifications ever offered In VHF-TV transmitting 
equipment! Thrs dramatic advancement In color performance Is 
made possible through the use of IF Modulation, pioneered In 
the United States by Harris, and through the use of recent break­
throughs In filtering technology. In the MCP-1V, Harris has 
combined IF Modulation and Transversal SldeBand filtering to 
achieve better than two-to-one Improvements In the Important 
color parameters of differential phase, differential gain and 
frequency response. 

TRANSVERSAL SIDEBAND FILTER. The Harris solid-state 
vestigial sideband filter Is an advanced surfac:e acoustic wave 
design, and shapes visual sidebands at the IF 1'requency, rather 
than "on frequency" at the full output power o1' the transmitter. 
Unlike conventional fllters, the TSB filter has a1n Inherent llnear 
phase characteristic, which means that It reiqulres no group 
delay correction. A conventional filter requires from 600 to 1000 
nsec of group delay correction, and many adjustments-the 
TSB filter requires no correction or adjust:ments-everl A 
conventional fllter needs 6 to 12 tuning control:s-the TSB filter 
needs no tuning controls. As no envelope dellay correction or 
adjustments are required, color quality, stability and rellablllty 
are greatly enhanced. The TSB filter also offers great 
temperature stability, and Is unaffected by a1Jlng. 

In addition, the TSB fllter has steeper sk:lrts and higher 
attenuation outside the channel passband for Improved wave 
shaping. 

Only 1 ½ square Inches In size, the fllter Is mounted on a PC 
board In the MCP-1V. 

IF MODULATION. The refined IF Modulation te1:hnlques used In 
the MCP-1V offer Inherently low values In differential phase and 
differential gain without the use of complex precorrectlon or 
feedback circuits. Addltlonal gain and phase corrector boards 
may be plugged Into the exciter to permit optimum performance 
at either of two transmitter power levels. 

INDEPENDENT, SELF-CONTAINED UNIT. The maximum color 
performance MCP-1 V Is an Independent, self-contained unit 
which provides a fully processed on-channel picture signal. 
Power output can be varied up to one watt with a single front 
panel control with no adjustment of transmitter' tuning controls. 

The exciter Is mounted In a pull-out drawor, and may be 
operated outside the main transmitter for test purposes. It Is 
designed for minimum maintenance and set-up time, and for 
remote control and unattended operation. 

The MCP-1V Is standard In all of Harris' L2 and H2 TV 
transmitters-and Interfaces easily with any Harris VHF IF 
Modulation transmitter. See the reverse side f,or specifications 
and ordering Information. · 
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Sideband re1ponu of MCP-1V exciter (In blue) 1howlng Improvement 
over typlcal re1ponu of older excltera (Ihown In g ray). 

Waveform, of 12.5\, 2t and window pulu1 1howlng re1ponu through 
the MCP-1V vl1ual exciter. 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
FREQUENCY RANGE: 

CARRIER STABILITY: 1 
REG. OF RF OUTPUT POWER (lll• ck to white 
pie.): 

VARIATION OF OUTPUT (over one frame): 
VISUAL SIDEBAND RESPONSE: 

FREQUENCY RESPONSE VS. BRIGHTNESS: 2 

VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN: 3 
LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE: 4 
SIGNAL-TO-NOISE RATIO: 
K FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT: 5 
HARMONIC RADIATION 8 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL ANO MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

1 Aft« Initial aging of eo daya. 
2 MNsured at 10% and 90% APL relatlve to reponN et 50% APL 

MCP-1V SPECIFICATIONS 

FCC 
One watt peak of sync. 
50 ohms unbalanced. Output connector: BNC. 
Channels 2-6 (54-88 MHz) or Channels 7-13 (174-

216 MHz). 
:I: 250 Hz (maximum variation per month). 

1% or less. 
1 % or less. 
-1.25MHzand lower .. . .. ... . . ........ -30dB 

Carrier to-0.75 MHz . . ... . .. . ... . . :1:0.5 dB 
Carrier .. . ...... . ... . . . ... .. . 0 dB reference 
Carrier to + 4.20 MHz ... . . .. .. . .... :I: 0.5 dB 
+ 4.75 MHz and higher . . . . ....... . .. -30 dB 

:1:0.25 dB. 
3 % or better. 
3% mulmum. 
0.5 dB or better. 

:I: 1 • maximum. 
-58 dB or better (AMS) below sync level. 
2t 2%, 12.5t less than 5% baseline disturbance. 
0.5 to 2.1 MHz: :I: 40 ns 
at 3.58 MHz: :I: 30 ns 
at 4.18 MHz: :I: 60 ns 
(referenced lo standard curve-FCC) 
75 ohm, terminated. 
-20 dB. 

-10• to + 60" C (14" to 1 ◄0• F). 
O to 95% relative humidity. 
Sea level to 10,000 feet. 
24" W x 22" 0 x 5.25" H. Weight: 38 lbs. 

105-125 VAC or 210-250 VAC, 50160 Hz. Power 
consumption: 150 VA maximum. 

a Maximum varlatlon of tu~rrler amplitude from 76% to 10% of mOd~ Sub-carrier mod. percentage: 10% puk to peak. 
4 Maximum 'tlrlatlon ot aub-catrler ph ... with retpect to burst for mod. percentage from 1,% 10 10%. Sut>-carrlar mod. percentage: 10% pMk to peak;, 

5 .3() dB or bett.,. return 1011 up to 5.0 MHz. 

CCIR (System "B") 
One watt peak of sync. 
50 ohms unbalanced. Output connector: BNC. 
Band I:E3-E4 (54-68 MHz) or Band lll : E5-E11 
(174-223 MHz). 
:I: 250 Hz (maximum variation per month). 

1 % or less. 
1 % or less. 
-1 .25 MHz and lower . . . . . . ... . ... . .... -30 dB 

+ 1.5 MHz to -0.75 MHz .. .......... :I: 0.5 dB 
+ 1.5 MHz ..... . ............ 0 dB reference 
+1 .5 MHzto5.0 MHz ............ :l:0.5dB 
+ 5.5 MHz and higher .. ... • .......... -30 dB 

:I: 0.25 dB. 
3% or better. 
3% maximum. 
Amplitude dev. Smin/S max. better than 0.5 dB 
mod. with signal No. 3 CCIR, from 10% to 85% 
In frequency range 1 to 5 MHz. 
:I: 1• maximum. 

-40 dB pp below black to white transition. 
21 2%. 20t 3% or better. 
0.5 to 4.5 MHZ: :I: 50 ns 
4.5 to 4.8 MHZ: :I: 100 ns 
(measured with Nyquist demodulator meeting 
ARO specifications). 
75 ohm, terminated. 
-20 dB. 

·10° to + 60" C. 
O to 95% relative humidity. 
Sea level to 3000 meters. 
61 cm W x 55.9 cm Ox 13.3 cm H. Weight: 17.3 

kg. 
105-125 VAC or 210-250 VAC, 50160 Hz. Power 
consumption: 150 VA maximum. 

8 Thi MCP4 1V bcl11t doff not provide 1ulflcf1nt Mlectlvlty In th1 1xcltoer &lone to mHt FCC and CCIR tr&nemlUtr 1peclf1Cflllon1 for •3.58 MHz 1uppr111lon or harmonic radiation, How1Y1r, when the MCP4 1V II 
used In• Harris IF modulated 1ran1m1tt.,., FCC and CCIA performance requirement, In u,,.,. arN1 wm be met or 1xcffde<1. 

CP-3.5M-677 
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ORDERING INFORMATION 
MCP-1V vl1ual exi:1ter/modul1tor for FCC 1tandard1 HrYlce, Channel, 2-8 ...................... 894-7•1•002 
MCP-1V retrofit vl1ual exciter/modulator for FCC 1tanclard1 HrYlce, Channell 2-8 .... . . • .... . .... "4-8131-001 
MCP-1V ,11ual exciter/modulator for FCC 1tanclard1 HrYlce, Channell 7-13 ............ • ......... "4-7H1-003 
MCP-1V retrofit , 11ual exciter/ modulator for FCC 1tanclard1 HrYlce, Channel, 7-13 . ............. "4·8135-001 
MCP-1V vl1ual exciter/ modulator tor CCIR Sy1tem "II" HrYlce, Band I (54-81 MHz) ................ "4•7H1-005 
MCP-1V ,11ual exclter/modulttor for CCIR Sy1tem "B" HrYlce, llancl Ill (174-223 MHz) ............ "4•7H1-0CNI 
P19CIH Frequency Control (optlonal) .. ... .. . .. . ................ . .................. . • . . .... 194-1780-001 
PhaH Conwctor PC lloard (optl-onal) ....... . . . . .......................... .. . . ........ • . ... .. 112-4717-001 
Gain Corrector PC Board (optlollal) .• . ..................•.•...... ... : . ...... . ....... . ...... 112-4718-001 
Automatic Exciter/ Modulator Bwltcher(optlonal) .............. .. ....•. • . .. .......... . ....... "4-7018-001 
RAK-N baalc rack (24") for mount1119 backup exciter, automatic exciter twitcher ... . .•. . .... . ..... 448-0e38-000 
Side penel kit for RAK•N. lncluclet two panel1 In Hantt' whlta llnl1h .... . ...........•.. . .. • , . . .. 448-0511-000 
Front trim kit for RAK-N. Trim I n bru1hed aluminum with Hant,• blua lnHl1 .... . .. . ..... .. ....... 448-0137-000 
Door htnclle with lock for reer door of RAK-N .. .... .. . .......... . . . ........... • ...... . ....... 448-0551-000 

ADV. 502 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATION AND 
tNFOftMATION PROCS:SSINO 

TV-110U 
110-Kilowatt UHF 
Color Television 

Transmitter 

• Advanced Transversal SldeBand fllter--no group · 
delay, no tuning adjustments required 

• Highly linear IF Modulation of the visual and aural 
carriers for superior color and sound reproduction 

• Easily Interfaced with ATS and remote control 
systems 

• Outstanding long-term stability and reliability 

• High-efficiency 5-cavlty klystrons (Ch. 1•4-51) 

• Mod Anode Pulser for Increased transmitter effi­
ciency (Ch. 14-51) 

• Simple solid-state logic control 

• Modular pre-wired cabinets for fast ,and easy 
Installation 
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HARRIS' TV-110U PROVIDES SUPERB COLOR QUALITY, 
LONG-TERM RELIABILITY 

UNSURPASSED PERFORMANCE. Harris' 
TV-110U is the most advanced 110-kilowatt 
UHF television transmitter on the market. De­
signed to meet the high performance 
standards demanded by today's discriminat­
ing broadcaster, this transmitter incorpo­
rates the latest state-of-the-art features, 
such as Harris' solid-state Transversal 
SideBand (TSB) filter. 

IF (intermediate frequency) Modulation, low­
level sideband filtering, true linear operation 
of power amplifiers and solid-state visual and 
aural exciter/modulators combine to provide 
outstanding color and sound fidelity. As no 
envelope delay correction or adjustments are 
required for the sideband filter, stability, re­
liability and color quality are greatly en­
hanced. Frequency adjustment, power out­
put control and amplifier tuning are 
straightforward and uncomplicated, while 
design simplicity and conservatively rated 
components in the TV-110U assure long­
term " hands-off" operation and minimum 
maintenance. 

The three five-cavity, vapor-cooled klystrons 
employed as visual and aural amplifiers in 
the TV-110U require less than one watt of 
drive power each to develop full power out­
put. The klystrons are housed in separate 
cabinets, containing identical control logic, 
magnetic supplies and overload sensors, 
and operate independently of one another. 
Installation or replacement can be accomp­
lished rapidly by one man. Except for the 
klystrons, the transmitters are totally solid 
state for stable operation and highest 
reliability. 

TRANSVERSAL SIDEBAND (TSB) FILTER. 
The Harris solid-state sideband filter is an 
advanced surface acoustic wave design, and 
shapes visual sidebands at the IF frequency, 
rather than "on frequency" at the full output 

170 

power of the transmitter. Unlike other VSB 
filters, the TSB filter has an inherent linear 
phase characteristic, which means that it re­
quires no group delay correction. Other VSB 
filters require from 600 to 1000 nsec of group 
delay correction, and many adjustments­
the TSB filter requires no correction or 
adjustments-ever! Other VSB filters need 6 
to 12 tuning controls-the TSB filter needs no 
tuning controls, as it requires no tuning 
adjustment-ever! 

In addition, the TSB filter has steeper skirts 
and higher attenuation outside the channel 
passband for improved VSB wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual 
exciter. 

ADVANCED-DESIGN VISUAL AND AURAL 
EXCITER/MODULATORS. The Harris solid· 
state MCP-1 U visual exciter /modulator is an 
independent, self-contained unit which pro­
vides a fully processed on-channel picture 
signal. Power output of the visual exciter/ 

....... 
"""""' """""'""' 

-.... .. ,..,,.,. -· 

modulator can be varied with a single front 
panel control, or from a remote location, with­
out retuning of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, and 
master oscillator frequency can be varied 
±500 Hz. With one control the station en­
gineer can make precise frequency adjust­
ments to both the visual and aural carriers. 
Actual frequency determining circuitry is also 
contained in the visual exciter in a propor­
tional controlled oven. Visual modulation 
takes place at 37.0 MHz (38.9 MHz for CCIR 
B). Sidebands are filtered by the Harris TSB 
filter, which may be bypassed easily for 
transmitter tuning and maintenance. 

The visual exciter is mounted in a pull-out 
drawer and may be operated outside the 
main transmitter for test purposes. A switch 
and meter mounted on the front panel permit 
monitoring exciter parameters. Power and 
video gain controls are motor driven with 
manual override provision. 

The Harris visual exciter/modulator provides 
great reliability and stability, excellent fre­
quency response, and truest color quality. It 
is also designed for minimum maintenance 
and set-up time, and for remote control and 
unattended operation. 

The Harris aural exciter/modulator is a solid­
state self-contained unit which furnishes a 
fully processed aural signal at a level up to .5 
watts. Power output can be set with a single 
knob on the front panel, or by remote control, 
with no need for retuning. 

The aural exciter/modulator is mounted in a 
pull-out drawer, and may be operated with 
the drawer extended for test purposes. The 
exciter has been designed for remote control 
and unattended operation. 

-.. ,.. 
'---, 1 ..... , --· 1---f 110KW """'"-· -,----J L~ 

..... , ''"""""" "'°""""' """'""-"" ..... 
I -- -... ,.,,.,.. 
I 

,,_,.,. __ .... -- I .....,, 
I 
I 
I ___ J 
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MOONIOOI TV-110U BLOCK DIAGRAM ........ 
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IF MODULATION. One of the most important 
features of the TV-110U is Its true low-level 
IF Modulation, which offers a top quality 
picture. and excels in electrical pertormance, 
reliability and simplicity of operation. 

Due to the low-level techniques. which in­
clude the use of devices such as an ex­
tremely linear broadband diode ring mod­
ulator, low-level sideband filtering and very 
linear broadband amplifiers, the broadcast 
signal is a faithful reproduction of the signal 
applied to the transmitter input. IF Modula­
tion results in low incidental phase noise, 
and the elimination of many transmission 
problems at their source. This means that no 
half-way measures-such as numerous cor­
rection, compensation and feedback cir­
cuits-are required to eliminate the effects 
of these problems later. 

SOLID-ST ATE CONTROL LOGIC. Com­
plete and foolproof control of all transmitter 
functions is achieved through the use of 
solid-state memory, timing and logic cir­
cuits. A self-charging emergency power 
source is provided to maintain control logic 
memory during periods of power line failure. 

The solid-state control logic and protective 
circuitry, in addition to commanding normal 
AC control functions, is also used to visually 
indicate, through indicator lights. the operat­
ing status of the transmitter system. These 
indicator lights allow easy isolation of circuit 
faults. 

AUTOMATIC RECYCLING. The TV-110U's 
built-in memory circuitry enables the entire 
transmitter to return to the air automatically in 
the state it was operating immediately prior to 
a partial or full power failure. When the trans­
mitter returns to "on-air", status lights pro­
vide visual indication of any malfuctions 
caused by the outage. 

REMOTE CONTROL, UNATTENDED AND 
AUTOMATIC OPERATION. All control, met­
ering and monitoring circuits have been de­
signed specifically for remote control and 
automatic operation. The power controls are 
motor driven and the necessary remote con­
trol sampling points are built-in on accessible 
terminal boards. In addition, Harris" transmit­
ter design is consistent with anticipated auto­
matic transmitter needs in the future. 

KLYSTRONS. High gain klystrons, contain­
ing five Internal cavities, amplify the exciter 
outputs to the proper power levels. The 
klystrons are vapor cooled, and are mounted 
in special assemblies which pivot to allow 
easy installation. A klystron carriage is 
provided. 

MOD ANODE PULSER. The Mod Anode 
Pulser provides a means of operating the 
High Efficiency Klystrons at reduced beam 
current during the video portion of the signal, 
and high beam current during sync. This fea­
ture provides a significant reduction in trans­
mitter input power requirements. The Mod 
Anode Pulser is generally used only with 
High Efficiency Visual Klystrons. 

HEAT EXCHANGERS. Each of the two un­
itized heat exchangers employed in the TV-
110U contains a cooling core, blower and 
motor, circulating pump, spare pump, stor­
age tank and control devices. The cooling 
system is a departure from conventional de­
signs which use individual components 
which must be installed separately. 

HV POWER SUPPLIES. There are two HV 
power supplies, which are multi-phase, full 
wave rectifying systems exhibiting very low 
ripple content prior to output filtering. They 
are designed for excellent regulation. Each 
power supply, including transformer and 
solid-state rectifiers, is housed in a single 
assembly mounted externally from the 
transmitter. Routine maintenance access is 
provided by a removable panel. 

EASE OF MAINTENANCE AND INSTALLA· 
TION. Total transmitter component accessi­
bility is provided, front and back. Visual and 
aural exciters slide out and can operate inde­
pendently from the transmitter outside the 
exciter/driver cabinet. Various exciter 
circuits such as oscillators, modulators and 
processing circuitry, are of modular con­
struction and can be removed for mainte­
nance or replacement. 

TRANSMITTER CONFIGURATION. The TV-
110U consists of: a visual amplifier (which 
can become an aural amplifier with the touch 

TV-110U 
UNITIZED RF SYSTEM 

'""" \ll$UAI. 

"' 
0 

"""' IIISIAlJR 
v, 

"""' AUfW. 
V, 

COAX SWITCHES 

of a button in an emergency-an optional 
feature); a control cabinet containing excit­
ers, plus splitting, phasi1rig and balance 
networks; a second visual a1mplifier; a second 
control cabinet which can be used to mount 
optional spare exciters; and an aural amp­
lifier. The transmitter has been built in a 
modular fashion so that c:abinets may be 
separated into convenient, easy-to-handle 
sub-assemblies to facilitat1J installation. 

DIPLEXER/RF SYSTEM. The standard TV-
11 OU is supplied with a waveguide assembly 
that includes the visual combiner, notch di­
plexer and color notch filter. This assembly is 
factory tested and optimizod to provide ex­
cellent pertormance and ea1sy installation. 

To provide flexibility during abnormal condi­
tions (such as a klystron failure), an optional 
Unitized RF System is availlable. In addition 
to the waveguide combiner, diplexer and 
color notch filter, the Uni1!ized RF System 
contains coax and waveguide switches and 
patch panels. 

This switching system permits bypassing the 
combiner to increase the visual output power 
from 25% to 50% with onl)r one visual klys­
tron operating. This syste1m also provides 
the capability of using one of the visual 
klystrons for aural service .. All switches are 
motorized and can be opurated by remote 
control. Dummy loads and patch panels per­
mit testing of any individual klystron and the 
combined output of all thre,e klystrons. 

The entire Unitized RF Sys•tem is factory as­
sembled, tested and op,timized to one 
channel. 

The Unitized RF System provides maximum 
utilization of the flexibility and redundancy 
inherent in the TV-11 OU, providing max­
imum power and performance at all times. 

MOTORIZEDWAVEGUIOE 
swm::,, 

() 

WAVEGUIDE 
OIPLEXEA 

ANO 
COLOANOTCH 

FILTER 

WAVEGulOE 
PATCH 
PANEL 
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VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT NPEOANCE: 

FREQUENCY RANGE: 
CARRIER STABILITY: 1 

REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATlON OF OUTPUT (ovw-frwM): 
VISUAL SIDEBAND RESPONSE: (IINeured at output 

of dlplexer and color notch tllw) 

FREQUENCY RESPONSE VS. BRIGHTNESS:2 
VISUAL MODULATlON CAPABILITY: 
DIFFERENTIAL GAIN:3 

LINEARITY (LOW FREQUENCY.): 
DIFFERENTIAL PHASE:4 

SIGNAL• To-NOISE•RATIO: 
K•FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:5 

HARMONIC RADIATION: 

AURAL PERFORMANCE 
POWER OUTPUT: 

OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT INPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FMNOISE: 
AMNOISE:11 

FREQUENCY STABIUTY:7 

SERVICE CONDmONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 

PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS:1 

TV-110U SPECIFICATIONS 

FCC 
110kWpeak. 
From cabinet: 6-¼" EIA flanged, 50 ohm (Channels 14-51) Waveguide 
(Channels 52-69). Output to antenna: Waveguide (Channels 14-69). 
470-806 MHz (Channels 14-69). 
± 500 Hz (maximum variation over 30 days). 
3o/oorless. 
Less than 2%. 
-3.58 MHz ........................................................................................... -42 dB or better 
• 1.25 MHz and lower ........................................................................... -20 dB or better 
Carrier lo -0. 75 MHz ....................................................................................... ± 0.5 dB 
Carrier ................................................... ............................................... 0 dB reference 
Carrier to +4.18 MHz ...................................................................... .. + 0.5 dB,-2.0 dB 
+4.75 MHz and higher ........ ............................................. .................. -30 dB or better 
± 0.75dB. 
1 % or better. 
0.5 dB or better. 
1.0 dB or better. 
± 4° or better. 
-50 dB or better (RMS) below sync level. 
212%, 12.51 less than 10o/o baseline disturbance. 
.05102.1 MHz: ±40ns. 
at3.58 MHz: ± 30 ns. 
at4.18 MHz: ± 60 ns. 

(referenced to standard curve-FCC). 
75 ohm system. 
·80dB 

22 kW at diplexer output (Channels 14-51 ). 11 kW at diplexer output (Channels 
52-69). 
50 ohms. Output oonnector: 6-¼" E IA standard (from cabinet). 
+ 10 dBm, ± 2 dB. 
± 25 kHz for 100o/o modulation 
600ohms. 
75 microseconds. 
± 0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseconds de-emphasis with ± 25 kHz deviation. 
-59 dB or better rel. to± 25 kHz deviation. 
•55 dB relative to 1 OOo/o modulation. 
± SOOHz. 

+2° c to + so• c (36° to 122° FJ. 
O to 95% relative humidity. 
Sea Level to 7500 ft. (2286 meters). 

Transmitter cabinet: 157½" W x 63" 0 x 72" H. (400cmW x 160cm O x 183cmH). Note: hoodsand 

steam weirs are higher than cabinet (height varies wtth channel). Approximate weight: 6500 lbs. (2948 
kg). 

Power supplies (2): each 73" W x 62" 0 x 58" H. (185 cm W x 157 cm O x 150 cm H). Approximate 
weight: each 7450 lbs. (3380 kg.). 

Heat exchangers (2): each 96" w x 48" o x 79" H (plus ducting). (244 cm W x 122 cm O x 201 
cm HJ. Approximate weight: each 4,000 lbs. (1815 kg.). 

Power input: 440/460/ 480 volts, 3 phase, 50/ 60 Hz. Power consumption (typical): Channels 14-51-
329 kW (10% aural), 377 kW (20o/o aural); Channels 52-69-465 kW (10% aural). Power factor: better 
than 90o/o. 

SPECIFICATIONS SUBJECT TO CHANGE WITiiOUT NOTICE. 

1 Alter inrtial aging of 60 days. 
2 Measuredat65%and 15%of modulation. Reference 100%• pellkofsync. 
3 Maximum variation of sub-carrier amplitude from 75% to 10% ol mod. Sub-canier mod. percentage: 10% peak to peak. 
4 Maximum variation of sub-carrier phase with reaped to burst for mod. percentage from 75% to 10% . SutH:arrief mod. percentage: 10% peak 10 peak. 
5 Bridging, loop through input with -00 dB or better return loea up to 5.5 MHz. 
6 After de-emphasis. 
7 Relative to frequency offset by 4 .5 MHz from the visual earner. 
8 Wrth pulser (Channels 14·51); oonsult Harris for Ch. 52-69 pul9er appllcalions. 

ORDERING INFORMATION 

TV• 110U 110 KW UHF• TV tranemltterfor FCC stancwda ~Ice, Channel• 14-51, with operating klystrons, Nml-condu~ c,yatala, VSB filter, 
Mod Anode Put-, harmonic and color notch ti...,_, notc:h dlaplexer .... . .... ....... . . .. ............ .......... . . ... ... . . .. .. . 994 8480001 
TV-110UA, aubove axcept without Mod Anode Pul-, for Channels 14-69 ......... . ........................................ . 994 8008-Cl01 
FOi' optional Unitized RF Syatam contact Harris.. 

CP-3M·180 © Harris Corporation 1980 ADV. 546A PTO. IN USA 
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m 
HARRIS 
COM M UNICATI ON A N O 
~~ 

TV-60U 
60-Kilowatt UHF 
Color Television 

Transmitter 

• Advanced Transversal SldeBand fllter"-nO gro 
delay, no tuning adjustments required 

• Highly linear IF Modulation of the vlsu:al and aun 
carriers for superior color and sound reproduction 

• Easily Interfaced with ATS and rem1ote control 
systems 

• Outstanding long-term stability and rellablllty 

• High-efficiency 5-cavlty klystrons (Ch. 14-51) . 

• Mod Anode Pulser for Increased transmlttter efficiency 
(Ch.14-51) 

• Simple solid-state loglc control 

• Modular pre-wired cabinets for fast and easy 
Installation 
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HARRIS' TV-60U PRC)VIDES SUPERB COLOR QUALITY, 
LONG-TERM RELIABIILITY 

UNSURPASSED PERFORMANCE 

Harris' TV-60U is the most advanced 60-
kilowatt UHF television transmitter on the 
market. Designed to meet the high perform­
ance standards demanded by today's dis­
criminating broadcaster, this transmitter in­
corporates the latest state-of-the-art fea­
tures, such as Harris' solid-state Transversal 
SideBand (TSB) filter. 

IF (intermediate frequency) Modulation, low­
level sideband filtering, true linear operation 
of power amplifiers and solid-state visual and 
aural exciter/modulators combine to provide 
outstanding color and sound fidelity. As no 
envelope delay correction or adjustments are 
required for the sideband filter, stability, re­
liability and color quality are greatly en­
hanced. Frequency adjustment, power out­
put control and amplifier tuning are 
straightforward and uncomplicated, while 
design simplicity and conservatively rated 
components in the TV-60U assure long-term 
" hands-off" operation and minimum 
maintenance. 

The three five-cavity, vapor-cooled klystrons 
employed as visual and aural amplifiers in 
the TV-60U require less than one watt of 
drive power each to develop full power out­
put. The klystrons are housed in separate 
cabinets, containing identical control logic, 
magnetic supplies and overload sensors, 
and operate independently of one another. 
Installation or replacement can be accomp-
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lished rapidly by one man. Except for the 
kly:strons, the transmitters are totally solid 
state for stable operation and highest 
reliability. 

TRANSVERSAL 
SIDEBAND (TSB) FIL TEA 

Tho Harris solid-state sideband filter is an 
advanced surface acoustic wave design, and 
shs1pes visual sidebands at the IF frequency, 
rather than "on frequency" at the full output 
power of the transmitter. Unlike other VSB 
filtEtrs, the TSB filter has an inherent linear 
phase characteristic, which means that it re­
quiIres no group delay correction. Other VSB 
filtE>rs require from 600 to 1000 nsec of group 
del:ay correction, and many adjustments­
the TSB filter requires no correction or 
adjIustments-ever! Other VSB filters need 6 
to 12 tuning controls-the TSB filter needs no 
tuning controls, as it requires no tuning 
adj1ustment-ever! 

In addition, the TSB filter has steeper skirts 
and higher attenuation outside the channel 
passband for improved VSB wave shaping. 

Onlly 1½ square inches in size, the TSB filter 
is mounted on a PC board in the visual 
exc:iter. 

ADVANCED-DESIGN 
VISUAL AND AURAL 
EXCITER/MODULATORS 

The Harris solid-state MCP-1 U visual 
exciter/ modulator is an independent, sell­
contained unit which provides a fully proces­
sed on-channel picture signal. Power output 
of the visual exciter/modulator can be varied 
with a single front panel control, or from a 
remote location, without retuning of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, and 
master oscillator frequency can be varied 
± 500 Hz. With one control the station en­
gineer can make precise frequency adjust­
ments to both the visual and aural carriers. 
Actual frequency determining circuitry is also 
contained in the visual exciter in a propor­
tional controlled oven. Visual modulation 
takes place at 37.0 MHz (38.9 MHz for CCIR 
8). Sidebands are filtered by the Harris TSB 
filter, which may be bypassed easily for 
transmitter tuning and maintenance. 

The visual exciter is mounted in a pull-out 
drawer and may be operated outside the 
main transmitter for test purposes. A switch 
and meter mounted on the front panel permit 
monitoring exciter parameters. Power and 
video gain controls are motor driven with 
manual override provision. 

The Harris visual exciter/modulator provides 
great reliability and stability, excellent fre-



www.SteamPoweredRadio.Com

quency response, and truest color quality. It 
is also designed for minimum maintenance 
and set-up time, and for remote control and 
unattended operation. 

The Harris aural exciter/modulator is a solid­
state self-contained unit which furnishes a 
fully processed aural signal at a level up to .5 
watts. Power output can be set with a single 
knob on the front panel, or by remote control, 
with no need for retuning. 

The aural exciter/modulator is mounted in a 
pull-out drawer, and may be operated with 
the drawer extended for test purposes. The 
exciter has been designed for remote control 
and unattended operation. 

IF MODULATION 

One of the most Important features of the 
TV-SOU is its true low-level IF Modulation, 
which offers a top quality picture, and excels 
in electrical performance, reliability and sim­
plicity of operation. 

Due to the tow-level techniques, which in­
clude the use of devices such as an ex­
tremely linear broadband diode ring mod­
ulator, low-level sideband filtering and very 
linear broadband amplifiers, the broadcast 
signal is a faithful reproduction of the signal 
applied to the transmitter input. IF Modula­
tion results in low incidental phase noise, 
and the elimination of many transmission 
problems at their source. This means that no 
half-way measures-such as numerous cor­
rection, compensation and feedback cir­
cuits-are required to eliminate the effects 
of these problems later. 

SOLID-STATE 
CONTROL LOGIC 

Complete and foolproof control of all trans­
mitter functions is achieved through the use 
of solid-state memory, timing and logic 
circuits. A self-charging emergency power 
source is provided to maintain control logic 
memory during periods of power line failure. 

The solid-state control logic and protective 
circuitry, in addition to commanding normal 
AC control functions, is also used to visually 
indicate, through indicator lights, the operat­
ing status of the transmitter system. These 
indicator lights allow easy isolation of circuit 
faults. 

AUTOMATIC RECYCLING 

The TV-SOU's built-in memory circuitry en­
ables the entire transmitter to return to the air 
~utomatically in the state it was operating 

immediately prior to a partial or full power 
failure. When the transmitter returns to "on­
air", status lights provide visual indication of 
any malfuctlons caused by the outage. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring circuits 
have been designed specifically for remote 
control and automatic operation. The power 
controls are motor driven and the necessary 
remote control sampling points are built-in on 
accessible terminal boards. In addition, Har­
ris' transmitter design is consistent with anti­
cipated automatic transmitter needs in the 
future. 

KLYSTRONS 

High gain klystrons, (Ch. 14-51 ), containing 
five internal cavities, amplify the exciter out­
puts to the proper power levels, The kly­
strons are vapor cooled, and are mounted in 
special assemblies which pivot to allow 
easy installation. A klystron carriage is 
provided. 

MOD ANODE PULSER 

The Mod Anode Pulser provides a means of 
operating the High Efficiency Klystrons at re­
duced beam current during the video portion 
of the signal, and high beam current during 
sync. This feature provides a significant re­
duction in transmitter Input power require­
ments. The Mod Anode Pulser is generally 
used only with High Efficiency Visual 
Klystrons. 

HEAT EXCHANGER 

The unitized heat exchanger employed in the 
TV-SOU contains a cooling core, blower and 
motor, circulating pump, spare pump, stor-

-U COUI 
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age tank and control devi,ces. The cooling 
system is a departure from conventional de­
signs which use individ,uat components 
which must be installed separately. 

HV POWER SUPPLY 
The unitized HV power supply Is a multi­
phase, full wave rectifying 13ystem exhibiting 
very low ripple content pric>r to output filter­
ing. It is designed for exc,ellent regulation. 
The power supply, includinn transformer and 
solid-state rectifiers, is housed in a single 
assembly, mounted externally from the 
transmitter. Routine maintonance access is 
provided by a removable panel. 

EASE OF MAINTENANICE 
AND INSTALLATION 

Total transmitter component accessibility is 
provided, front and back. Visual and aural 
exciters slide out and can 1:>perate indepen­
dently from the transmitter outside the 
exciter/driver cabinet. 'Various exciter 
circuits such as oscillators,. modulators and 
processing circuitry, are ,of modular con­
struction and can be remc,ved for mainte­
nance or replacement. 

TRANSMITTER CONFIClURATION 

The TV-SOU consists of: et visual amplifier 
{which can become an au1ral amplifier with 
the touch of a button in an emergency); a 
control cabinet containin1~ exciters, plus 
splitting, phasing and balatnce networks; a 
second visual amplifier; a1 second control 
cabinet which can be used 110 mount optiona~ 
spare exciters; and an aural amplifier. The 
transmitter has been built in a modular fas­
hion so that cabinets may be separated into 
convenient, easy-to-handle, sub-assemblies 
to facilitate installation. 

-..... 
.... -

TV-60U BLl)CK DIAGRAM 
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VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 

FREQUENCY RANGE: 
CARRIER STABIUTY:1 

REG. OF RF OUTPUT POWER (Black to while pie.): 
VAAIAT10N OF OUTPUT (owr one flwM): 
VISUAL Sl>EBANO RESPONSE: (IIINaurecl at output 

of dlplexw and color notch flltlll') 

FREQUENCY RESPONSE VS. BRIGHTNESS:2 
VISUAL MODULAT10N CAPABUTY: 
DIFFERENTIAL GAIN:3 

UNEARrTY (LOW FREQUENCY): 
DIFFERENTIAL PHASE:4 

SIGNAL-To.NOISE-RATIO: 
K-FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:5 

HARMONIC RADIAT10N: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIAT10N: 
INPUT INPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FMNOISE: 
AMNOISE:1 

FREQUENCY STABIUTY:7 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDfTY RANGE: 
ALTITUDE: 

PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS:1 

TV-60U SPECIFICATIONS 

FCC 
60kWpeak. 
From cabinet: 3-V." EIA flanged (Channels 14-51), 6V." EIA flanged 
(Channels 52-69). Output to antenna: 6V.", 50 ohm, EIA flanged. 
470-806 MHz (Channels 14-69). 
± 500 Hz (maximum variation over 30 days). 
3%orless. 
Less than 2%. 
-3.58 MHz ........................................... : .................. ............................. -42 dB or better 

· 1.25 MHz and lower ............................................................. .............. -20 dB or better 
Carrierto-0.75 MHz .............................................................. ......................... ±0.5dB 
Carrier ................................................................................................... 0 dB reference 
Carrier to +4. 18 MHz ........................................................................ + 0.5 dB.-2.0 dB 
+4. 75 MHz and higher ................... .................................................... -30 dB or better 
± 0.75dB. 
1% or better. 
0.5 dB or better. 
1.0 dB or better. 
± 4° or better. 
·50 dB or better (RMS) below sync level. 
21 2%, 12 .51 less than 1 Oo/o baseline disturbance. 
.05102.1 MHz: ± 40ns. 
at3.58 MHz: ± 30ns. 
at4.18MHz: ± 60ns. 

(referenced to standard curve-FCC). 
75 ohm system. 
-80dB 

12 kW at diplexeroutput. 

50 ohms. Output connector: 3V." EIA standard (from cabinet). 
+ 10dBm, ± 2 dB. 
± 25 kHz for 100% modulation 
600ohms. 
75 microseconds. 
± 0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less after 75 microseoonds de-emphasis with ± 25 kHz deviation. 
-59 dB or better rel. to ± 25 kHz deviation. 
•55 dB relative to 100% modulation. 
± 500Hz. 

+ 2°C to + 50" C (36°to 122° F). 
0 to 95% relative humidity. 
Sea level to 7500 ft. (2286 meters). 

Transmitter cabinet: 157½" W x 63" D x 72" H. (400cmW x 160cmD x 183cmH). Note:hoodsand 
steam welrs are higher than cabinet (height varies with channel). Approximate weight: 6500 lbs. (2948 
kg.). 

Power supply: 73" W x 62" D x 58" H. (185 cm W x 157 cm D x 150 cm H). Approximate weight: 
7450 lbs. (3380 kg.). 

Heatexchanger: 96" W x 48" D x 79" H(plusducting). (244cm W x 122cm D x 201 cm H).Approxi• 
mate weight: 4,000 lbs. (1815 kg.). 

Power input: 440/460/480 volts, 3 phase, 50/60 Hz. Power consumption (typical): 215 kW (10% aural), 
236 kW (20% aural). Power factor: better than 90%. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

1 After initial aging of 60 days. 
2 Measuredat65% and 15%olmodulation. Reference 100%• peakolayr,,c. 
3 Maximumvarialionolaub-carrierampltudetmm 75%to 10%olmod. Sub-canlermod. percentage: 10%peaktopeak. 
4 Maximum variation olsub-camerphuewlth respect to burst for mod. ~roentage Imm 75% 1010%. Sul>-catrier mod. percentage: 10%peak to peak. 
5 Bridging, loop through input with-00 dB or betle< relum losa up to 5.5 MHz. 
6After~. 
7 Relative to frequency offset by 4.5 MHz Imm the visual canier. 
8 Wrth pulser (Channels 14-51); consuM Hams for Ch. 52-$1 pulser applications. 

ORDERING INFORMATION 
TV-60U 80 KW UHF-TV tranemtttw for FCC atand.-da ....... CtlanMls 14-51, with operating klystrons, a.11-conductora, crystals, VSB fltter, 
Mod Anode Pu'-, ti.monlc and color notch t1Hen, notch dlaplexer . .... . ... .. ... . . . ..... . .. . . . .................. . . .. . . ..... 994-8459-0CU 
TV-60UA, • above except without Mod Anode Put-, for Channels 14-69 ..•.• •. •............... . .. ..•. ..... •................ 994-8007-001 

CP-2M· 180 © Harris Corporation 1980 

176 

ADV. 550 PTO. IN USA 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

m 
HARRIS 
COMMUNICATION AND 
..-c:Jll9tVION.-O Ill ilO 

TV-55U 
55-Kilowatt UHF 
Color Television 

Transmitter 

• Advanced Transversal SldeBand filter-no group delay, 
no tuning adjustments required 

• Highly linear IF Modulation of the visual and aural car-
riers for superior color ::!nd sound reproduction 

• Easily Interfaced with ATS and remote control 1y1tem1 

• Outstanding long-term stability and reliability 

• High-efficiency 5-cavlty klystrons (Ch. 14-51) 

• Mod Anode Pulser for Increased transmitter efficiency 
(Ch. 14-51) 

• Simple solid-state logic control 

• Modular pre-wired cabinets for fast and easy Installation 

http://www.SteamPoweredRadio.Com
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UNSURPASSED PERFORMANCE 

Harris' TV-55U is the most advanced 55-
kilowatt UHF television transmitter on the 
market. Designed to meet the high per­
formance standards demanded by today's 
discriminating broadcaster, this transmitter 
incorporates the latest state-of-the-art 
features, such as Horris' solid-state 
Transversal SideBand (TSB) filter. 

IF (intermediate frequency) Modulation, 
low-level sideband filtering, true linear 
operation of power amplifiers and solid­
state visual and aural exciter/modulators 
combine to provide outstanding color and 
sound fidelity. As no envelope delay correc­
tion or adjustments are required for the 
sideband filter, stability, reliability and 
color quality are greatly enhanced. Fre­
quency adjustment, power output control 
and amplifier tuning are· straightforward 
and uncomplicated, while design simplicity 
and conservatively rated components in the 
TV-55U assure long-term " hands-off" 
operation and minimum maintenance. 

178 

The two five-cavity, vapor-cooled klystrons 
employed as visual and aural amplifiers in 
the TV-55U require less than one watt of 
d rive power each to develop full power 
output. The klystrons a re housed in 
separate cabinets, containing identical con­
trol logic, magnetic supplies and overload 
sensors, and operate independently of one 
another. Installation or replacement can be 
accomplished rapidly by one man. Except 
for the klystrons, the transmitters are totally 
solid state for stable operation and highest 
reliability. 

TRANSVERSAL 
SIDEBAND (TSB) 
FILTER 

The Harris solid-state sideband filter is an 
advanced surface acoustic wave design, 
and shapes visual sidebands at the IF fre­
quency, rather than "on frequency" at the 
full output power of the transmitter. Unlike 
conventional VSB filters, the TSB filter has 

an inherent linear phase characteristic, 
which means that it requires no group 
delay correction. A conventional VSB filter 
requires from 600 to 1000 nsec of group 
delay correction, and many adjust­
ments-the TSB filter requires no correction 
or adjustments-ever! A conventional VSB 
filter needs 6 to 12 tuning controls-the 
TSB filter needs no tuning controls, as it 
requires no tuning adjustment-ever! 

In addition, the TSB filter has steeper skirts 
and higher attenuation outside the channel 
passband for improved VSB wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual ex­
citer. 

ADVANCED-DESIGN 
VISUAL AND AURAL 
EXCITER/ MODULATORS 
The Harris solid-state MCP visual ex­
citer / modulator is an independent, self-
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contained unit which provides a fully 
processed on-channel picture signal. Power 
output of the visual exciter/ modulator can 
be varied with a single front panel control, 
or from a remote location, without retuning 
of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, 
and master oscillator frequency can be 
varied ±500 Hz. With one control, the sta· 
tion engineer can make precise frequency 
adjustments to both the visual and aural 
carriers. Actual frequency determining cir• 
cuitry is also contained in the visual exciter 
in a proportional controlled oven. Visual 
modulation takes place at 37.0 MHz (38.9 
MHz for CCIR 8). Sidebands are filtered by 
the Harris TS8 filter, which may be by· 
passed easily for transmitter tuning and 
maintenance. 

The visual exciter is mounted in a pull-out 
drawer and may be operated outside the 
main transmitter for test purposes. A switch 
and meter mounted on the front panel per· 
mit monitoring exciter parameters. Power 
and video gain controls are motor driven 
with manual override provision. 

The Harris visual exciter/modulator pro• 
vides great reliability and stability, excel• 
lent frequency response, and truest color 
quality. It is also designed for minimum 
maintenance and set-up time, and for 
remote control and unattended operation. 
This is all made possible through the use of 
the latest design techniques, including 
Harris' solid-state TS8 filter. 

The Harris aural exciter/modulator is a 
solid-state self-contained unit which fur• 
nishes a fully processed aural signal at a 
level up to .5 watts. Power output can be 
set with a single knob on the front panet, or 
by remote control, with no need for retun• 
ing. 

Audio information is used to modulate a 
direct FM 32.5 MHz (33.4 MHz for CCIR 8) 
carrier derived from the master oscillator in 
the visual exciter. This information is then 
translated to the desired "on channel" 
signal through stable frequency deter• 
mining circuitry housed in a proportional 
controlled oven in the visual exciter. A 
digital phase-locked loop is also used to 
guarantee absolute frequency stability. 

The aural exciter/modulator is mounted in 
a pull-out drawer, and may be operated 
with the drawer extended for test purposes. 
The exciter has been designed for remote 
control and unattended operation. 

IF MODULATION 

One of the most important features of the 
TV-55U is its true low-level IF Modulation, 

The MCP-1 U visual exciter / modulator (above) Is a sallcf•state, 
Independent NH-contained "on-channel" signal source. Harris' 
advanced TSB flltor (right) Is mounted on a PC board In the 
vl•ual exciter, and measuros only 1 Y. lnchos 1quaro. 

which offers a top quality picture, and ex• 
eels in electrical performance, reliability 
and simplicity of operation. 

In the TV-55U the visual and aural exciters 
generate fully modulated low-level IF 
signals. The output of a common crystal 
controlled reference oscillator is used to 
raise the individual IF signal to the desired 
"on channel" output frequency. 

As it occurs at much lower power levels 
than conventional designs, intermediate 
frequency modulation needs fewer circuits 
to produce a fully processed, quality pie· 
ture signal. Less than one volt of video 
signal is needed to modulate the RF carrier. 

The Harris ring modulator design permits 
modulation percentages to approximately 
1 % without compromising transmitter 
performance- and eliminates most pre• 
distortion circuitry. This results in excep· 
tional color performance and nearly 
perfect signal linearity. Even such colors as 
highly saturated yellow and cyan are 
faithfully reproduced with IF Modulation. 

Due to t~e low-level techniques, which in• 
elude the use of devices such as an extreme• 
ly linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the broadcast 
signal is a faithful reproduction of the 
signal applied to the transmitter input. IF 
Modulation results in low incidental phase 
noise, and the elimination of many 
transmission problems at their source. This 
means that no half-way measures-such as 
numerous correction, compensation and 
feedback circuits--are required to elim• 
inate the effects of these problems later on. 

SOLID-ST ATE 
CONTROL LOGIC 

Complete and foolproof control of all 

transmitter functions is achieved through 
the use of solid-state m,emory, timing and 
logic circuits. A self•ch,arging emergency 
power source is provided to maintain con· 
trol logic memory durin,1 periods of power 
line failure. 

The solid-state control 10,gic and protective 
circuitry, in addition to commanding nor• 
mal AC control functions, is also used to 
visually indicate, throug1h indicator lights, 
the operating status c,f the transmitter 
system. These indicator lights allow easy 
isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The TV-55U's built-in memory circuitry 
enables the entire transmitter to return to , 
the air automatically in the state it was 
operating immediately p,rior to a partial or 
full power failure. Wh,en the transmitter 
returns to "on-air", st01tus lights provide 
visual indication of any malfunctions caused 
by the outage. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERA TIC)N 

All control, metering and monitoring cir­
cuits have been design,ed specifically for 
remote control and automatic operation. 
The power controls are motor driven and 
the necessary remote control sampling 
points are built-in on c1ccessible terminal 
boards. 

Today, Harris TV tram;mitters are being 
operated successfully w,orldwide with and 
without remote control. lln addition, Harris' 
transmitter design is consistent with antici• 
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pated automatic transmitter needs in the 
future. 

KLYSTRONS 

High gain klystrons, containing five internal 
cavities, amplify the exciter outputs to the 
proper power levels. The klystrons are 
vapor cooled, and are mounted in special 
assemblies which pivot to allow easy instal• 
lotion. A klystron carriage is provided. 

MOD ANODE PULSER 

The mod anode pulser provides a means of 
operating High Efficiency Klystrons at 
reduced beam current during the video 
portion of the signal, and high beam cur• 
rent during sync. This feature provides a 
significant reduction in transmitter input 
power requirements. The mod anode pulser 
is generally used only with High Efficiency 
Visual Klystrons. 

HEAT EXCHANGER 

The unitized heat exchanger employed in 
the TV-55U contains the cooling core, 
blower and motor, circulating pump, spare 
pump, storage tank and control devices. 
The cooling system is a departure from con• 
ventional designs which use individual com· 
ponents which must be installed separately. 

HV POWER SUPPLY 

The HV power supply is a multi-phase, full 
wave rectifying system exhibiting very low 
ripple content prior to output filtering. It is 
designed for excellent regulation. This 
power supply, including transformer and 
solid-state rectifiers, is housed in a single 
assembly, mounted externally from the 
transmitter. Routine maintenance access is 
provided by a removable panel. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility is 
provided, front and back. Visual and aural 
exciters slide out and can operate in• 
dependently from the transmitter outside 
the exciter/driver cabinet. Various exciter 
circuits, such as oscillators, modulators and 
processing circuitry, are of modular con· 
struction and can be removed for main• 
tenance or replacement. 

Easy-to-read, eye-level 4-inch meters are 
used to monitor required transmitter func· 
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. A complete system of 
overload indicators is also provided in each 
cabinet for monitoring transmitter opera· 
tion. In the event of a transmitter malfunc· 
180 

tion,, an examination of the indicators will 
locc1te the problem area. 

The transmitter has been built in a modular 
fashion so that cabinets may be separated 

into convenient, easy-to-handle sub• 
assemblies to facilitate installation. Ad­
ditionally, the compact design of the TV· 
55U minimizes space requirements in the 
transmitter building. 

The aural exciter/ modulator It a ..tld-state, ..tf-contalned unit. 

TV-SSU, rear view. 
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TYPICAL EQUIPMENT' PLACEMENT 
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TV-55U SPECIFICATIONS 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 

FRl!OUl!NCY R.ANGE: 
CAHIERSTAIIUTY:1 

HG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (ovoroneframe): 
VISUAL SIDEBAND Rl!SPONSI!: (moasurod at outp,~t 

of dlploxer and color notch filter) 

Fll!QUl!NCY Rl!5'0NSE VS. BRIGHTNl!SS:2 

VISUAL MODULATION CAPABILITY: 
DIFFl!HNTIAL GAIN:• 
LINEARITY (LOW FHQUl!NCY): 
DIFFl!HNTIAL PHASE:• 
SIGNAL-TO-NOISE RATIO: 
K-FACTORS: 
l!QUIVALl!NT ENVELOP! Dl!LAY: 

VIDl!O INPUT:• 
HARMONIC RADIATION: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
Fll!OUl!NCY DEVIATION: 
INPUT IMPIDANa: 
PH~PHASIS: 
Fll!QUl!NCY HSPONSI!: 
DISTORTION: 
FMNOISI!: 
AMNOISE:' 
FRl!OUENCY STABILITY:' 

SERVICE CONDITIONS 
AMBIENT Tl!MNRATUH: 
AMlll!NT HUMIDITY RANGE: 
ALTITUDE: 

PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS:• 

FCC 
55kWpeak. 
From cabinet, 6-J;'' EIA flanged (Channel, J.4-51). Waveguide 
(Channels 52-69). Output to antenna, 6-J;'', 50 ohm, EIA flanged (Channels 14-69). 
470-806 MHz (Channels 14·69). 
±500 Hz (maximum variation over 30 days). 
3% or less. 
less than 2%. 

- 3.58 MHz . .... . .. . .. ... ... . ............ .. ....... - 42 dB ar better 
-1 .25 MHz and lower . .. .. ..... .................. ... -20 dB or better 
Carrier to -0.75 MHz ...... ... ............. ..... ... ......... ±0.5 dB 
Carrier ..... . ....... . ......... . .. ................... 0 dB reference 
Carrier to + 4.18 MHz .............. • .. . .......... .. +0.5 dB, -2.0 dB 
+4.75 MHz and higher ................ • ..... . ....... - 30 dB or better 
±0.75dB. 
1 % or better. 
0.5 dB or better. 
1.0 dB or better. 
±4° or better. 
- 50 dB or better (RMS) below sync level. 
21 2%, 12.St less than 10% baseline disturbance. 
.OS to 2.1 MHz, ± ,40 ns. 
at 3.58 MHz, ± 30 ns. 
at4.18MHz: ± 60ns. 

(referenced to standard curve- FCq. 
75 ohm system. 
-80dB. 

11 kW at diplexer output. 
50 ohms. Output connector, 3 Iii'' EIA ,tandard (from cabinet). 
+10d8m, ±2dB. 
::l:25kHz. 
600ohms. 
75 microseconds. 
::1:0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% or less ofter 75 microseconds de-emphasis with ±25 kHz deviation. 
- 59 dB or better rel. to ± 25 kHz dev. 
- SS dB relative to 100% modulation. 
::l:500Hz. 

+2°Cto +50°C (36° to 122° F). 
0 to 95% relative humidity. 
Sea level to 7500.ft. (2286 meters). 

94½1'' W x 63" 0 x 72" H (240cm W x 160cm Ox 183cm H). Weight: 4100 lbs. 
(1864 kg.). Power supply, 73" W x 62" 0 x 58¼" H (185cm W x 157cm Ox 
148cm H). Weight, 7450 lbs. (3380 kg.). 

Heat exchanger: 96" W x 48" 0 x 78" H (244cm W x 122cm Ox 198cm H). 
Weight: ,4000 lbs. (1816 kg.). 

Power input, 440/ 460/"80 volts, 3 phase, 50/60 Hz. Power consumption 
(typical): (Channels 14-51)- 169 kW (10% aural), 185 kW (20% aural); 
(Channels 52-69)-249 kW (10% aural), 269 kW (20% aural). Power fac­
tor: better than 90%. 

SPECIF111:ATIONS SUBJECT TO CHANGE WITHOUT NOTICI!. 

1 After initial aging of 60 days. 
2 Measured at 65% and 15% of modulation. Refe,rence 100%=peak of sync. 
' Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-ca{rier mod. percentage: 10% peak to peak. 
' Maximum variation of sub-carrier phase with respect to burst for mad. percentage from 75% to 10%. Sub-carrier mad. percentage: 10% peak to peak. 
' Bridging, loop through input with - 30 dB or bet1er return loss up to 5.5 MHz. 
• After de-emphasis. 
7 Relative to frequency offset by 4.5 MHz from the visual carrier. 
• With pulser (Channels 14·51); consult Horris for Ch. 52-69 pulser applications. 

ORDERING INFORMATION 
TV-55U 55 kW UHF-TV transmitter for FCC 1tandard1 Mrvlce, Channel, 14-51 , with operating klystron,, somiconducton, 
cry1tal1, Mod Anode Pulsor, VSB filter, harmoni4: and color notch filters, notch diploxer .. . . . .... • .. • ...............••. 994-1451-001 
TV-55UA, 01 above except without Mod Anode Pulser, for Channel, 14-69 .•....•.....•.•..•.•..•..........••....•. 994-1006-001 

JK-2M-180 ©HARRIS CORPORATION 1980 ADV. SS 1 PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION AND --------

TV-30U 
30-Kilowatt UHF 
Color Television 

Transmitter 

• Advanced Transversal SideBand filter--no group delay, 
no tuning adjustments required 

• Highly linear IF Modulation of the visu,al and aural car-
riers for superior color and sound reprclduction 

• Easily interfaced with A TS and remote control systems 

• Outstanding long-term stability and re-liability 

• High-efficiency 5-cavity klystrons (Ch. 14-51) 

• Mod Anode Pulser for increased trannmitter efficiency 
(Ch. 14-51) 

• Simple solid-state logic control 

• Modular pre-wired cabinets for fast and easy installation 
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UNSURPASSED PERFORMANCE 

Harris' TV-30U is the most advanced 30-
kilowatt UHF television transmitter on the 
market. Designed to meet the high per­
formance standards demanded by today's 
discriminating broadcaster, this transmitter 
incorporates the latest state-of-the-art 
features , such as Harris' solid-state 
Transversal SideBand (TSB) filter. 

IF (intermediate frequency} Modulation, 
low-level sideband filtering, true linear 
operation of power amplifiers and solid­
state visual and aural exciter/ modulators 
combine to provide outstanding color and 
sound fidelity. As no envelope delay correc­
tion or adjustments are required for the 
sideband filter, stability, reliability and 
color quality are greatly enhanced. Fre­
quency adjustment, power output control 
and amplifier tuning are straightforward 
and uncomplicated, while design simplicity 
and conservatively rated components in the 
TV-30U a ssure long-term " hands-off" 
operation and minimum maintenance. 

184 

TV-30U 

The two five-cavity, vapor-cooled klystrons 
employed as visual and aural amplifiers in 
the TV-30U require less than one watt of 
drive power each to develop full power 
output. The klystrons are housed in 
separate cabinets, containing identical con­
trol logic, magnetic supplies and overload 
sen:;ors, and operate independently of one 
ano,ther. Installation or replacement can be 
acc,omplished rapidly by one man. Except 
for the klystrons, the transmitters are totally 
solid state for stable operation and highest 
reli4:1bility. 

TR,~NSVERSAL 
SIDHAND (TSB) 
FIL1rER 

The· Harris solid-state sideband filter is an 
advanced surface acoustic wave design, 
and shapes visual sidebands at the IF fre­
qu,mcy, rather than "on frequency" at the 
full output power of the transmitter. Unlike 
con,ventional VSB filters, the TSB filter has 

an inherent linear phase characteristic, 
which means that it requires no group 
delay correction. A conventional VSB filter 
requires from 600 to 1000 nsec of group 
delay correction, and many adjust­
ments- the TSB filter requires no correction 
or adjustments- ever! A conventional VSB 
filter needs 6 to 12 tuning controls- the 
TSB filter needs no tuning controls, as it 
requires no tuning adjustment- ever! 

In addition, the TSB filter has steeper skirts 
and higher attenuation outside the channel 
passband for improved VSB wave shaping. 

Only 1 ½ square inches in size, the TSB filter 
is mounted on a PC board in the visual ex­
citer. 

ADVANCED-DESIGN 
VISUAL AND AURAL 
EXCITER/ MODULATORS 

The Harris solid-state MCP visual ex­
citer / modulator is an independent, self-
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contained unit which provides a fully 
processed on-channel picture signal. Power 
output of the visual exciter/ modulator can 
be varied with a single front panel control, 
or from a remote location, without retuning 
of any kind. 

The master oscillator is located in the visual 
exciter in a proportional controlled oven, 
and master oscillator frequency can be 
varied ±500 Hz. With one control, the sta­
tion engineer can make precise frequency 
adjustments to both the visual and aural 
carriers. Actual frequency determining cir­
cuitry is also contained in the visual exciter 
in a proportional controlled oven. Visual 
modulation takes place at 37.0 MHz (38.9 
MHz for CCIR B). Sidebands a re filtered by 
the Harris TSB filter which may be by­
passed easily for transmitter tuning and 
maintenance. 

The visual exciter is mounted in a pull-out 
drawer and may be operated outside the 
main transmitter for test purposes. A switch 
and meter mounted on the front panel per­
mit monitoring exciter parameters. Power 
and video gain controls are motor driven 
with manual override provision. 

The Harris visual exciter / modulator pro­
vides great reliability and stability, excel­
lent frequency response, ·and truest color 
quality. It is also designed for minimum 
maintenance and set-up time, and for 
·remote control and unattended operation. 
This is all made possible through the use of 
the latest design techniques, including 
Harris' solid-state TSB filter. 

The Harris aural exciter/ modulator is a 
solid-state self-contained unit which fur­
nishes a fully processed aura.I signal at a 
level up to .5 watts. Power output can be 
set with a single knob on the front panel, or 
by remote control, with no need for retun­
ing. 

Audio information is used to modulate a 
direct FM 32.5 MHz (33.4 MHz for CCIR B) 
carrier derived from the modulated os­
cillator in the aural exciter. This informa­
tion is then translated to the desired "on 
channel" signal through stable frequency 
determining circuitry housed in a propor­
tional controlled oven in the visual exciter. 
A digital phase-locked loop is also used to 
guarantee absolute frequency stability. 

The aural exciter/modulator is mounted in 
a pull-out drawer, and may be operated 
with the drawer extended for test purposes. 
The exciter has been designed for remote 
control and unattended operation. 

IF MODULATION 

One of the most important features of the 
TV-30U is its true low-level IF Modulation, 

TV-30U ~----- -------

The MCP-lU viaual exciter/ modulator (above) I• a solid-atate, 
independent, self-contained "on-channel" aignal aource. Harri•' 
advanced TSB filter (right) i• mounted on a PC board in the 
viaual exciter, and measure• only 1 ½ inches square. 

which offers a top quality picture, and ex­
cels in electrical performance, reliability 
and simplicity of operation. 

In the TV-30U the visual and aural exciters 
generate fully modulated low-level IF 
signals. The output of. a common crystal 
controlled reference oscillator is used to 
raise the individual IF signal to the desired 
•:on channel" output ·frequency. 

As it occurs at much lower power levels 
th.an conventional designs, intermediate 
frequency modulation needs fewer circuits 
to produce a fully processed, quality pic­
ture signal. Less than one volt of video 
signal is needed to modulate the RF carrier. 

The Harris ring modulator design permits 
modulation percentages to approximately 
1 % without compromising transmitter 
performance-and eliminates most pre­
distortion circuitry. This results in excep­
tional color performance and nearly 
perfect signal linearity. Even such colors as 
highly saturated yellow and cyan are 
faithfully reproduced with IF Modulation. 

Due to the low-level techniques, which in­
clude the use of devices such as an extreme­
ly linear broadband diode ring modulator, 
low-level sideband filtering and very linear 
broadband amplifiers, the broadcast 
signal is a faithful reproduction of the 
signal applied to the transmitter input. IF 
Modulation results in low incidental phase 
noise, and the elimination of many 
transmission problems at their source. This 
means that no half-way measures- such as 
numerous correction, compensation and 
feedback circuits- are required to elim­
inate the effects of these problems later on. 

SOLID-STATE 
CONTROL LOGIC 

Complete and foolproof control of all 

transmitter runct1ons is CJchieved through 
the use of solid-state memory, timing and 
logic circuits. A self-cha,rging emergency 
power source is provided to .maintain con­
trol logic memory during periods of power 
line failure. 

The solid-state control log1ic and protective 
circuitry, in addition to c:ommanding nor­
mal AC • control functiom,, is also used to 
visually indicate, through, indicator lights, 
the operating status of the transmitter 
system. These indicator llights allow easy 
isolation of circuit faults. 

AUTOMATIC 
RECYCLING 

The TV-30U's built-in memory circuitry 
enables the entire transniitter to return to 
the air automatically in the state it was 
operating immediately prior to a partial or 
full power failure. When the transmitter 
returns to "on-air", stat·us lights provide 
visual indication of any malfunctions caused 
by the outage. 

REMOTE CONTROL, 
UNATTENDED AND 
AUTOMATIC OPERATION 

All control, metering and monitoring cir­
cuits have been designe,d specifically for 
remote control and automatic operation. 
The power controls are motor driven and 
the necessary remote control sampling 
points are built-in on accessible terminal 
boards. 

Today, Harris TV transmitters are being 
operated successfully wmldwide with and 
without remote control. In addition, Harris' 
transmitter design is consistent with antici-
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pated automatic transmitter needs in the 
future. 

KLYSTRONS 

High gain klystrons, containing five internal 
cavities, amplify the exciter outputs to the 
proper power levels. The klystrons are 
vapor cooled, and are mounted in special 
assemblies which pivot to allow easy instol• 
lotion. A klystron carriage is provided. 

MOD ANODE PULSER 

The mod anode pulser provides a means of 
operating High Efficiency Klystrons at 
reduced beam current during the video 
portion of the signal, and high beam cur· 
rent during sync. This optional feature 
provides o significant redu,ction in transmit• 
ter input power requirements. The mod 
anode pulser is generally used only with 
High Efficiency Visual Klystrons. 

HEAT EXCHANGER 

The unitized heat exchanger employed in 
the TV-30U contains the cooling core, 
blower and motor, circulating pump, spore 
pump, storage tonk and control devices. 
The cooling system is a departure from con· 
ventionol designs which use individual com• 
ponents which must be installed separately. 

HV POWER SUPPLY 

The HV power supply is o multi-phase, full 
wave rectifying system exhibiting very low 
ripple content prior to output filtering. It is 
designed for excellent regulation. This 
power supply, including transformer and 
solid-state rectifiers, is housed in a single 
assembly, mounted externally from the 
transmitter. Routine maintenance access is 
provided by o removable panel. 

EASE OF MAINTENANCE 
AND INSTALLATION 

Total transmitter component accessibility is 
provided, front and bock. Visual and aural 
exciters slide out and can operate in· 
dependently from the transmitter outside 
the exciter/driver cabinet. Various exciter 
circuits, such as oscillators, modulators and 
processing circuitry, are of modular con• 
struction and can be removed for main• 
tenonce or replacement. 

Easy-to-read, eye-level -4-inch meters ore 
used to monitor required transmitter func• 
tions. Meter panels are of double-hinged 
construction for convenient access during 
maintenance. A complete system of 
overload indicators is also provided in each 
cabinet for monitoring transmitter opera· 
tion. In the event of o transmitter malfunc· 
186 

TV-30U 
tion,, an examination of the indicators will 
locc1te the problem area. 

The transmitter hos been built in a modular 
fashion so that cabinets may be separated 

into convenient, easy-to-handle sub• 
assemblies to facilitate installation. Ad· 
ditionolly, the compact design of the TV· 
30U minimizes space requirements in the 
transmitter building. 

The aural exciter/modulator is a solid-stale, Hlf-contained unit. 

TV-30U, rear view. 
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TY-30U SPECIFICATIONS 
VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 

FREQUENCY RANGE: 
CARRIER ST ABILITY: 1 

REG. OF RF OUTPUT POWER (Black to white pie.): 
VARIATION OF OUTPUT (over one frame) : 
VISUAL SIDEBAND RESPONSE (Measured at output 
of diploxer and color notch filter): 

FREQUENCY RESPONSE VS. BRIGHTNESS: 2 

VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN:' 
LINEARITY (LOW FREQUENCY): 
DIFFERENTIAL PHASE:• 
SIGNAL-TO-NOISE RA TIO: 
K-FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT:' 
HARMONIC RADIATION: 

AURAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE: 
AUDIO INPUT: 
FREQUENCY DEVIATION: 
INPUT IMPEDANCE: 
PRE-EMPHASIS: 
FREQUENCY RESPONSE: 
DISTORTION: 
FM NOISE: 
AM NOISE:• 
FREQUENCY STABILITY:' 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 

PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS:• 

FCC 
30kWpeak. 
From cobinet: 3-W' EIA flanged (Channels 14-51 ). 6 ¼" EIA flanged 
(Channels 52-69). Output ta antenna: 6· ¼", 50 ohm, EIA flanged. 
470-806 MHz (Cha nnels 14-69). 
±500 Hz (maximum variation over 30 days). 
3% or less. 
less than 2%. 

-3.58 MHz ........ . .. • . • ........ . .......... . .... . -42 dB or better 
-1.25 MHz and lawer ... . . •• . • ..... . .......... . ..... -20 dB or better 
Carrier to -0.75 MHz ... • . • .. • ............ .. .. . ............ ±0.5 dB 
Carrier ................. • .. • • .......... . .... . ....... 0 dB reference 
Carrier to + 4.18 MHz ........ •• .................... +0.5 dB, -2.0 dB 
+ 4.75 MHz and higher . ....... • ..................... -30 dB or better 
±0.75dB. 
1 % or better. 
0.5 dB ar better. 
1.0 dB or better. 
±4° or better. 
-50 dB or better (RMS) below sync level. 
21 2%, l 2.5t less than 10% baseline disturbance. 
.05 to 2.1 MHz: ± 40 ns. 
at 3.58 MHz, ± 30 ns. 
at 4.18 MHz: ± 60 ns. 

(referenced to standard curve- FCC). 
75 ohm system. 
-80dB. 

6 kW at diplexer output. 
50 ohms. Output connector: 3 ¼" EIA stondard (from cabinet). 
+ 10 dBm, ±2 dB. 
±25 kHz for 100% modulation. 
600ahms. 
75 microseconds. 
±0.5 dB rel. to pre-emphasis (30-15,000 Hz). 
0.5% ar less after 75 microseconds de-emphasis with ±25 kHz deviotion. 
-59 dB or better rel. to ±25 kHz dev. 
-55 dB relative to 100% modulotion. 
±500 Hz. 

+2°Cto +50°C(36° to 122°F). 
0 to 95% relative humidity. 
Seo level to 7500 ft. (2286 meters). 

94 ½" W x 63" D x 72" H (240cm W x 160cm D x 183cm H). Weight, 4 100 lbs. 
(1864 kg.). Power supply, 63" W x 47" D x 51" H (160cm W x 119cm D x 
130cm H). Weight: 4700 lbs. (2133 kg.). 

Heat exchanger, 96" W x 48" D x 78" H (244cm W x 122cm D x 198cm H). 
Weight: 4000 lbs. (1816 kg.). 

Power input: 440/460/ 480 volts, 3 phase, 50/60 Hz. Power consumption 
(typical): 146 kW (20% aural); 137 kW (10% oural) Channels 14-69. Power 
foctor, better than 90%. 

SPECIFl(;A TIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
' Alter initial aging of 60 days. 
' Measured ot 65% and 15% of modulation. Reference 100%=peak of sync. 
' Maximum variation of sub-carrier amplitude from 75% to 10% of mod. Sub-carrier mod . percentage: 10% pea k to peak. 
• Maximum variation of sub-carrier phase with respec1· to burst for mod. percentage from 75% to 10%. Sub-carrier mod. percentage: 10% peak to peak. 
' Bridging, loop through input with -30 dB or better return loss up ta 5.5 MHz. 
• After de-emphasis. 
' Relative to frequency offset by 4.5 MHz from the visual carrier. 
1 Optional pulser reduces power consumption apprc,ximately 16 kW. 

ORDERING INFORMATION 
TV-30UA, 30 kW UHF-TV transmitter for FCC 1tar1dard1 service, Channels 14-69, with operating klystrons, somiconducton, 
cry1tol1, VSB filter, harmonic and color notch filt·en, notch dlploxer .. . . .. . .. . . ................... ... .. . ............ 994-1004-001 
TV-30U, as above except with Mod Anode Pulsm, for Channels 14-51 •..•.....• . . .. . .. . . .. . ..••.......•. . . . .• ... .• 994-8485-001 

JK-2M-180 ©HARRIS CORPORATION 1980 
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HARRIS 
COMMUNICATIONS AND 
tNFORMATION HANDLING 

MCP-1U 
UHF-TV Visual 

Exciter/ Modulator 
• More than a two-to-one Improvement In color 

performance specifications 

• TSB (Transversal SldeBand) filter requires no group 
delay correction, no adjustments-only 1 ½ Inches 
square 

• Exciter Interfaces with all Harris' UHF IF Modulation 
transmitters 

• Excellent reliability and stability 

• Easy servlceablllty 

With the introduction of the MCP-1 U visual exciter/ modulator, 
Harris presents the television industry with the best color 
performance specifications ever offered In UHF-TV transmitting 
equipment! This dramatic advancement in color performance Is 
made possible through the use of IF Modulation, pioneered in 
the United States by Harris, and through the use of recent break­
throughs in filtering technology. In the MCP-1 U, Harris has 
combined IF Modulation and Transversal SideBand filtering to 
achieve better than two-to-one Improvements In the important 
color parameters of differential phase, differential gain and 
frequency response. 

TRANSVERSAL SIDEBAND FILTER. The !Harris solid-state 
vestigial sideband filter Is an advanced surface acoustic wave 
design, and shapes visual sidebands at the IF frequency, rather 
than "on frequency" at the full output power of the transmitter. 
Unlike conventional filters, the TSB filter has an Inherent linear 
phase characteristic, which means that It requires no group 
delay correction. A conventional filter requlrea from 600 to 1000 
nsec of group delay correction, and many adjustments-the 
TSB filter requires no correction or adjui3tments-ever! A 
conventional filter needs 6 to 12 tuning contrc,ls-the TSB filter 
needs no tuning controls. As no envelope d,elay correction or 
adjustments are required, color quality, stability and reliability 
are greatly enhanced. The TSB filter a.lso offers great 
temperature stability, and Is unaffected by ,aging. 

In addition, the TSB filter has steeper skirts and higher 
attenuation outside the channel passband for Improved wave 
shaping. 

Only 1 ½ square Inches In size, the filter Is mounted on a PC 
board in the MCP-1 U. 

IF MODULATION. The ref ined IF Modulation t,echnlques used In 
the MCP-1 U offer Inherently low values In dlff,erentlal phase and 
differential gain without the use of comple>, precorrectlon or 
feedback circuits. 

INDEPENDENT, SELF-CONTAINED UNIT. Thie maximum color 
performance MCP-1 U is an Independent, s,elf-contained unit 
which provides a fully processed on-channel picture signal. 
Power output can be varied up to one watt with a single front 
panel control with no adjustment of transmlttor tuning controls. 

The exciter Is mounted In a pull-out drawer, and may be 
operated outside the main transmitter for test purposes. It Is 
designed for minimum maintenance and set-up time, and for 
remote control and unattended operation. 

The MCP-1 U Is st'lndard In all of Harris' "U2" series of TV 
transmitters-and interfaces easily with any Harris UHF IF 
Modulation TV transmitter. See the riaverse side for 
specifications and ordering information. 
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Sideband response of MCP-1U exciter (In blue) showln,g Improvement 
over typlcal response of older exclte111 (shown In gray). 

Waveforms of 12.51, 21 and window pulses showing responses through 
the MCP-1U visual exciter. 

VISUAL PERFORMANCE 
POWER OUTPUT: 
OUTPUT IMPEDANCE : 
FREQUENCY RANGE: 
CARRIER STABILITY: 1 
REG. OF RF OUTPUT POWER(Black to while 
p ie.): 

VARIATION OF OUTPUT (over one frame): 
VISUAL SIDEBAND RESPONSE : 

FREQUENCY RESPONSE VS. BRIGH"(NESS : 2 
VISUAL MODULATION CAPABILITY: 
DIFFERENTIAL GAIN: 3 
LINEARITY (LOW FREQUENCY): 

DIFFERENTIAL PHASE: 4 
SIGNAL-TO-NOISE RATIO: 
K FACTORS: 
EQUIVALENT ENVELOPE DELAY: 

VIDEO INPUT: 5 
HARMONIC RADIATION 6 

SERVICE CONDITIONS 
AMBIENT TEMPERATURE: 
AMBIENT HUMIDITY RANGE: 
ALTITUDE: 
PHYSICAL AND MECHANICAL DIMENSIONS: 

ELECTRICAL REQUIREMENTS: 

After lnlllal aging of 60 days. 
Measured at 10% and 90% APL relative to 50% APL. 

MCP-1U SPECIFICATIONS 
FCC 

0. 7!5 watt peak of sync. 
50 ohms unbalanced. Output connector: BNC. 
Chunnels 14-69 (470-806 M Hz). 
:t !>00 Hz (maximum variation per month). 

1 % or less. 
1 % or less. 
-1.;!5 MHzandlower .... • . . . .......... -30dB 
Ca,rrler to-0.75 MHz .... . ....... . . ± 0.5 dB 
Ca,rrier . . . . . . . . . .. . . . .. O dB reference 
Ca,rrier to + 4.20 MHz ... .. . . ....... ± 0.5 dB 
+ 4.75 MHz and higher ... . . .... ... . . -30 dB 

:t 0 .25 dB. 
3 % or better. 
3% maximum. 
0.5 dB or better. 

± :z• maximum. 
-58 dB or better (RMS) below sync level. 
2t 2 %, 12.5t less than 5% baseline disturbance. 
0.5 to 2.1 MHz: ± 40 ns 
at a.58 MHZ: ± 30 ns 
at '1.18 MHz: ± 60 ns 
(ref,erenced to standard curve-FCC) 
75 ,ohm. terminated. 
-20 dB. 

-10" to + so• (1 4' to 140" F). 
0 to 95% relative humidity. 
Sea. level to 10,000 feet. 
24" W x 22" D x 5.25" H. Weight : 38 lbs. 

105··125 VAC or 210-250 VAC, 50/60 Hz. Power 
consumption: 150 VA maximum. 

Maximum varlallon of sub-carrier amplitude 1rom 75% to 10% ot mod. Sub-carrier mod. percentage: 10% pe-ak to peak. 
4 Maximum variation of sub-carrier phase with respect to burst for mod. percentage from 75% 10 10%. Sub-carrier mod. percentage: 10% peak lo peak. 
5 a30 dB or btller return loss up 10 5.0 MHz. 

CCIR (System "G") 
0. 75 watt peak of sync. 
50 ohms unbalanced. Output connector : BNC. 
Bands IV & V: E21-E68 (470-806 MHz). 
± 500 Hz (maximum variation per month). 

1% or less. 
1% or less. 
-1.25 MHzandlower .. . ...... ......... ·30dB 

+ 1.5 MHz to-0.75 MHz . . ..... ..... ± 0.5 dB 
+ 1 .5 MHz ... . . ....... .. ... . 0 dB reference 
+1.5MHzto5.0 MHz . . . . ....... ±0.5dB 
+ 5.5 MHz and higher ...... . . . ....... -30 dB 

± 0.25 dB. 
3% or better. 
3% maximum. 
Ampllt~de dev.Smln / S max. better than 0.5 dB 
mod. w ith signal No. 3 CCIR, from 10% to 85% 
In frequency range 1 to 5 MHz. 

± 2• maximum. 
-40 dB pp below black to white transition . 
2t 2%, 20t 3% or better. 
0.5 to 4.5 MHz: ± 50 ns 
4.5 to 4.8 MHz: ± 100 ns 
(measured with Nyquist demodulator meeting 
ARD specifications). 
75 ohm, terminated. 
-20 dB. 

-10· to +so• c. 
0 to 95% relative humidity. 
Sea level to 3000 meters. 
61 cm W x 55.9 cm D x 13.3 cm H. Weight : 17.3 

kg. 
105-125 VAC or 210-250 VAC, 50/ 60 Hz. Power 
consumption: 150 VA maxi mum. 

I The MCP-1U exciter does not provide sufficient selecllvity In the eiccller alone to meet FCC and CCIR transml1ter specifications for •3.~ MHz suppression or harmonic radlallon. However, when the MCP-lU iS 
used in a Harrie. IF modulated ttanemiUt r, FCC and CCIR performance requlrem11nts In these areas wlll be met or exceeded. 

CP-3.5M-677 
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ORDERING INFORMATION 
MCP-1 U vlaual exciter/ modulator lior FCC alandarda aervlce, Channel• 14•89 ........... . ........ 994-8003-001 
MCP-1U retrofit vlaual exclter/ moclulator lor FCC 1tandard1 Hrvlce, Channel• 14-89 ... .. . ........ 994=1137-001 
MCP-1 U vlaual exciter/ modulator tlor CCIR Syatem " G" Hrvlce, Banda IV• V (E21-E88) ............ 994-8003-002 
Aulomatlc exciter/ modulator awll,:her (optional) ....... . . .... .. . ... . . . .............. .• ...... 994-7078-001 
RAK-96 baalc rack (24") for mounting backup exciter, automatic exciter awllcher ....... . . . ........ 448-0438-000 
Side panel kit for RAK-98. lncludeu two panel• In Harri•' whit• flnlah ...... .. ... . .... ... .... ... .. 448-0589-000 
Front trim kit for RAK-98. Trim In ~,ruahed aluminum with Harri•' blue lnHrt .... • .......... •• ..... 448-0637•000 
Door handle with lock for raardoor-of RAK-98 .... ......................... . . .......... . . ..... 448-0559·000 

ADV. 503 PTO. IN U.S.A. 
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m 
HARRIS 
COM MUN ICATION A N D 
fNFORf\llAT10N PROCSSSINO 

CPV 
CIRCULARLY POLARIZED 

TELEVISION ANTENNA 

• Tower loading comparable to Batwing and traveling 
wave antennas 

• Top mount design 

• Excellent axial ratio-reduces ghosting effects 

• High power handling capabilities 

• Requires no electrical deicing 

• Superb horizontal circularity 

• Excellent control of vertical pattern 

• Horizontal plane pattern directional capability 

• Antenna elements are at DC ground potential for 
lightning protection 

Harris' new c ircularly polarized television broadcast antenna, the 
CPV, features a top mount design with windtoading specifications 
comparable to Batwlng and traveling wave antennas. Now a 
broadcaster may simply replace his present antenna with a CPV­
wlth only minor modifications to his tower! 

In addition to its outstanding mechanical specifications, the CPV 
antenna also features excellent circularity (standard omnldlrec­
tional pattern varies less than ±2 dB); low axial ratio (less than 
2 dB); VSWR less than 1.05:1 at visual carrier and below 1.1:1 
over each channel; directional horizontal pattern capability; and 
a variety of vertical patterns that may be tailored to specific 
coverage requirements. Harris has spent years in research and 
development of the CP concept for TV broadcasting, so that the 
current design now combines optimum circularly polarized per­
formance with all of the regular features of the Harris line of 
television antennas. 

With the Harris CPV, picture quality may be improved through 
ghost reduction. Also, Increased signal-to-noise ratios may be 
achieved whether the viewer uses a CP receiving antenna, con­
ventional rabbit ears or an ordinary outside receiving antenna. 

DESIGN. Each bay of the CPV consists of three crossed vee 
dipoles mounted at 120° intervals around a vertical mast. These 
dipoles are separated by three vertical grids which Isolate the 
vee dipoles and provide horizontal beam shaping. Each set of 
crossed dipoles is fed In phase quadrature to produce rotating RF 
energy. The signal emanating from each set of dipoles Is con­
sidered right hand circular when the field rotation Is c lockwise 
as viewed In the direction of propagation. 

The Harris CPV is available with power ratings up to 100 kilo­
watts, and a special wideband flat dipole is used to safely handle 

the required power levels. Each dipole is mechanically sup­
ported and fed from special baluns for both vertical and 
horizontal polarization. Because of their independent nature, 
either the horizontal or both sets of elements may be driven 
to provide horizontal or circular polarization. In addition, the 
baluns provide DC ground potential to each dipole element 
for lightning protection for antenna and transmitter. 

Radomes are standard with the CPV, and eliminate the need 
for electrical deicing in virtually all environments. This can 
result in substantial savings each year in electrical heating 
costs-in addition to the initial savings in not having to pur­
chase heater elements, transformers and wiring. 

AXIAL RATIO. The CPV has superb axial ratio characteristics 
as a direct result of the precise tailoring of the radiated 
pattern of the vee dipoles. Axial ratio, the ratio of the major 
and minor axes of the polarization elipse, critically defines 
the quality of a radiating element. When circularly polarized 
receiving antennas are used by the viewer, reflected signals 
are attenuated, thereby reducing ghosting effects. 

VERTICAL PATTERN. Vertical pattern contouring to introduce 
beam tilt and null fill may be provided by means of standard 
phase distribution techniques-such as those used In many 
successful Batwing installations. Control of the vertical pat­
tern Is accomplished with no degradation of the axial ratio. 
Therefore, contoured vertical patterns are available much the 
same as in conventional horizontally polarized TV antennas. 

HORIZONTAL CIRCULARITY. For omnidirectional stations, 
the shape of the horizontal pattern will vary from omni by 
less than ±2 dB. Stations employing directional arrays will 
find one of the several patterns available to be Ideally suited 
to their specific need. 
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Preliminary mechanical specifications for typical CPV models 
are shown In the charts below. These values are based on a 50 
lb. / sq. ft. EIA wind. From the comparisons listed below each 
chart, it is apparent that, bay for bay, the tower loading of the 

CPV Low Band-gain 2.7 per polarization (allows for 15% null fill) 

CHANNEL NO.OF HEIGHT RAD.CENTER 
BAYS (FEET) (FEET) 

2 6 100.5 47.3 
3 6 95.0 44.8 
4 6 82.9 38.2 
5 6 76.8 35.8 
6 6 71.5 33.3 

CPV Is usually below that of the Batwing. Also, tower loading of 
the CPV is below that of the corresponding traveling wave an­
tenna in most cases. 

SHEAR MOMENT WEIGHT 
(LBS.) (FT.-LBS.) (LBS.} 

10,200 388,170 17,800 
9,235 334,500 16,900 
7,625 236,160 12,500 
6,675 191,975 11,320 
6,280 166,950 10,100 

(For a six-bay Batwlng for Channel• 2·3, the overturn moment Is 3:35,720 IL-Ibo., and the weight 11 16,900 Iba. For a 1lx-bay Batwlng for Channel1 4-1, the overturn moment Is 229,110 
IL•lbl., and the weight 11 12,000 Ibo,) 

CPV High Band-gain 5.7 per polarization (allows for 15% null fill) 

CHANNEL NO. OF HEIGHT RAD. CENTER SHEAR MOMENT WEIGHT 
BAYS (FEET) (FEET) (LBS.) (FT.-LBS.) (LBS.) 

7 12 70.3 33.7 4,965 156,592 8,553 
8 12 70.3 33.7 4,952 156,156 8,543 
9 12 66.2 31.6 4,698 139,000 7,459 

10 12 66.2 31.6 4,673 138,810 7,441 
11 12 61 .9 29.5 4,394 121,426 6,869 
12 12 61 .9 29.5 4,372 120,779 6,854 
13 12 61.9 29.5 4,353 120,210 6,841 

(For a 12-bay Batwlng for Channel• 7-13, the overturn moment 11 1!;1,300 ft .• Ib1., and the weight 11 12,200 Ibo. For a TW-12 traveling wave antenna for Channel 12 the overturn moment 
11 144,400 ft.-lba. with 1101 covera, and 187,000 IL-lbs. with radome,1.) 

RP•2.5M•379 
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CPV 
TYPICAL AZIMUTHAL Pl."NE 

MEASURED CIRCULARITY 
HORIZONTAL POLARIZA1r1ON 

CPV 
SINGLE DIPOLE ELEMENT 

VSWR 
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HARRIS 
COMMUNICATIONS AND 
INFORMATION HANDLING 

CIRCULARLY 
POLARIZED 
TELEVISION 
ANTENNA 

• Excellent axial ratlo--reduces ghosting effects 

• Wide bandwidth permits multiplexing of all V.H.F. high-
band T. V. channels 

• High power handling capabilities 

• Requires no electrical de-icing when used with radomes 

• Wire-mesh cavity design m!nimizes wlndloadlng 

• Superb horizontal circularity 

• Excellent control of vertical pattern 

• Antenna elements are at D.C. ground potential for 
lightning protection 

• Horizontal elements may be driven independent of 
vertical elements 

The new Harris Cavity Backed Radiator (CSR) circularly 
polarized television broadcast antenna offers the ultimate in 
television signal transmission and reception. Whether the 
viewer uses a circularly polarized receiving ant~nna, convention­
al rabbit ears or ordinary outside receiving antenna, picture 
quality may be improved with the reduction of ghosting and/or 
increased signal to noise ratios. 

In addition, the extremely wide bandwidth inherent in Harris' 
CBR antennas permits multiplexing of any two or more stations 
in the VHF high-band channels. All cavity backed radiators are 
designed, built and tested at the Harris antenna test facility, 
assuring the optimum in axial ratio, horizontal circularity and 
vertical pattern shape. 

CBR DEVELOPMENT. Harris has spent more than 2 years in 
research and development of the circular transmission concept 
for television broadcasting. Basic design objectives of the CP 
antenna stressed optimum circularly polarized performance, 
combined with all of the conventional features of the Harris line 
of television antennas. Theoretical design followed by extensive 
prototype testing has proven the CBR to be the t>est approach to 
circularly polarized transmission to date. 
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The Harris Cavity Backed Radiator consists of a crossed dipole 
radiator fed in phase quadrature and mounted within a circular 
cavity director. Rotating AF energy is produced wlhen the cavity 
is excited by the dipole elements. The signal eminating from the 
cavity is considered right-hand circular when the fi,eld of rotation 
is clockwise as viewed in the direction of propanatlon. Cavity 
size is principally determined by beamwldth requirements. A 
beamwidth of 90 degrees is required for a 4-around array and 120 
degrees Is required for a 3-around array, (mea1sured at the 
half-voltage coordinates). 

GRID CAVITY. The cavity used in the Harris circularly polarized 
television antenna is welded steel grid which is !hon galvanized. 
The cavity grid is supported from a center mountln1~ plate, which 
also serves as a mounting for the dipole assembly and for 
attachment of the unit to the supporting structure. 

Radomes, standard with the Harris CBR circular!)• polarized TV 
antenna, eliminate the need for electrical de-icing In virtually all 
environments. This can save hundreds of dollars per year in 
electrical heating costs--ln addition to the savings in not having 
to purchase heater elements, transformers andl wiring. The 
combination of grid cavities and aerodynamically designed 
radomes minimizes wlndloadlng of the Harris C P antenna. 

DIPOLE ELEMENTS. A special wideband flat dlpa,le Is used for 
excitation of the cavity and to safely handle the mqulred power 

El H PLANE RADIATION✓ 
PAmRN COMPARISON I-::_ . 

. . ' . 

HARRIS ~ 
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levels. Each dipole is mechanically supported and fed from 
special baluns for both vertical and horizontal polarization. 
Because of their independant nature, either the horizontal or 
both sets of elements may be driven to provide horizontal or 
circular polarization. In addition, the baluns provide D.C. ground 
potential to each dipole element for lightning protection for 
antenna and transmitter. 

AXIAL RATIO. The Harris CBR antenna has superb axial ratio 
characteristics as a direct result of the precise tailoring of the 
radiated pattern by the cavity. Axial ratio, the ratio of the major 
and minor axes of the polarization elipse, critically defines the 
quality of a radiating element. When circularly polarized 
receiving antennas are used by the viewer, reflected signals are 
attenuated, thereby reducing ghosting effects. 

WIDE BANDWIDTH. Maximum utilization of antenna aperture Is 
realized with the Harris CP antenna because two, three or more 
VHF high-band stations may feed one structure. Multiplexing 
has become a significant factor in reducing station costs in view 
of the recent increases in the price of tower structures. The 
broadband radiating element used in conjunction . with 
conventional high power hybrid junctions assures excellent 
performance over all channels from 7-13. VSWR is 1.1 :1 or 
better at any frequency between channels 7 and 13 as Illustrated 
in the measured VSWR graph on the facing page. 

HORIZONTAL FIELD PAmRN 
' 4-AROUNO ARRANGEMENT 

4 n. SQUARE TOWER 
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HIGH POWER CAPABILITIES. The Harris CP antenna is 
designed for multiplex applications as well as single station 
operation. Up to 100kW power ratings are available for single 
transmitter operation . For dual station operation, up to 150kW 
input may be accommodated. For applications requiring the 
multiplexing of more than two stations, special high power feed 
systems are available. 

VERTICAL PATTERN. Vertical pattern contouring to introduce 
beam tilt and null fill may be provided by means of standard 
phase distribution techniques such as has been used in many 
successful Batwing installations. Control of the vertical pattern 
is accomplished with no degradation of the axial ratio. 
Therefore, contoured vertical patterns are available much the 
same as in conventional horizontally polarized TV antennas. 

HORIZONTAL CIRCULARITY. For omnidirectional stations, the 
shape of the horizontal pattern will vary from omni by less than 
± 2dB for three-sided tower configurations. With a four-around 
antenna array, the typical circularity will be comparable. 

Stations employing directional arrays w ill find one of the several 
patterns available to be ideally suited to their specific need . 

The Harris Cavity Backed Radiator circularly polarized antenna 
marks a new dimension in television broadcasting. The excellent 
axial ratio, superb horizontal and vertical patterns and 
application flexibility make it a technically superior antenna. 
Careful design consideration of important mechanical details 
assures a long and dependable lifespan . No matter what your 
VHF high band television antenna requirements may 
be ... Harris has a circularly polarized antenna to meet them. 

MEASURED HORIZONTAL 
RADIATION PATTERN 

MECHANICALLY ROTATING 
DIPOLE ILLUMINATION 

MEASURED YSWR OF A SINGLE HIGH POWER CAVITY 

VSWR 

2.0 
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CPMODE 

CHANNELS 

7-13 1---

1.0 .._ ________________________ _ 
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HARRIS w C OMMVNOCATOOHI A N O 
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CHANNEL 

7 
7 
7 
7 

8 
8 
8 
8 

9 
9 
9 
9 

10 
10 
10 
10 

11 
11 
11 
11 

12 
12 
12 
12 

13 
13 
13 
13 

CP-3.5M-977 

iW 

Single radiating element of 
the Harris C P antenna 

WINDLOADING 
[Triangular Mast with Radomes] 

Radomes eliminate the need 
for electrical de-icing equipment 

NO.OF MAST LENGTH SHEAR @ 50 PSF MOMENT WEIGHT 
BAYS (FEET] [LBS] [FT. LBS.] [LBS.) 

6 34.0 4,885 83,045 5,425 
8 45.3 6,550 148,360 7,350 

10 56.5 8,350 235,890 9,300 
12 67.7 10,205 345,440 11 ,500 

6 33.2 4,770 79,185 5,300 
8 44.0 6,355 139,810 7,150 

10 55.0 8,130 223,575 9,075 
12 65.8 9,925 326,535 11 , 175 

6 32.2 4,625 74,465 5,150 
8 42.7 6,175 131 ,840 6,950 

10 53.2 7,875 209,475 8,775 
12 63.7 9,600 305,760 10,825 

6 31.4 4,510 70,810 5,025 
8 41.6 6,010 125,010 6,750 

10 51 .7 7,650 197,775 8,525 
12 62.0 9,350 289,850 10,525 

6 30.7 4,410 67,700 4,900 
8 40.6 5,865 119,060 6,600 

10 50.5 7,475 188,750 8,325 
12 60.4 9,110 275,125 10,250 

6 30.0 4,310 64,650 4,800 
8 39.5 5,710 112,775 6,425 

10 49.1 7,260 178,250 8,100 
12 58.7 8,850 259,750 9,975 

6 29.3 4,210 61,680 4,675 
8 38.7 5,590 108,200 6,275 

10 48.0 7,100 170,400 7,900 
12 57.3 8,640 247,550 9,725 

SPECIFICATIONS 

SINGLE CHANNEL MULTIPLEX 

VSWR 1 .1 : 1 1 .1 : 1 

GAIN / BAY UNITY UNITY 
CIRCULARITY (Top Mount) ± 2dB ± 3dB 
AXIAL RATIO < 2dB < 2dB 
POWER RATING 100 kW 150 kW 

ADV. 456 PTO. IN U.S.A. 
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m 
HARRIS 
COMMUNICATIONS A N D 
INFORMATION HANDl.fNG 

TRAVELING 

WAVE 
HELICAL 

TV ANTENNA 

• High quality performance 

• Simple, reliable, economical design 

• Maximum pattern versatility 

• Low VSWR 

• Low impedance. non-resonant radiating element 

• Maximum lightning protection 

• Superior pattern stability under adverse wind conditions 

• Easy to de-ice-no internal heaters or radomies required 

• Actual factory measurements of horizontal ,and vertical 
patterns provided for each antenna 

• Heavy duty mechanical construction 

• Low maintenance costs 
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The Harris traveling wave Helical television t ransmitting anten­
na is noted for its uncomplicated design that g1reatly enhances 
reliability. while providing maximum pattern versatility and 
stability. The antenna employs the traveling-wave principle. 
which results in a smoothly contoured. low sidetband single bay 
pattern. and excellent VSWA characteristics. V:SWA is typically 
1.08 or better across the band. 1.05 or better at visual carrier. 
When used in a multi-bay array. the Helical can provide an in­
finite variety of patterns. Typical VHF high band vertical and 
horizontal patterns are shown below. 

HELICAL DESIGN. The traveling wave Helic,al antenna con­
sists of a right-and-left-hand helix wound arouInd a conducting 
mast with the feed point at the center. The antenna uses the 
traveling-wave principle to excite a large portion of the aperture 
from a single feed point on each bay. The AF current. because 
of the radiation loss. is attenuated as it approaches the ends of 
the conductor. Since only a small amount of ernergy remains at 
this point. the ends of the helices may be left open or grounded 
to the mast. rather than terminated. with negliigible effects on 
performance. 

The helix is designed to meet certain dimensional requirements 
as necessitated by the frequency so that the currents at like 
points in each of its turns are in phase. Thus. as the current 
progresses from turn to turn. it is delayed for each turn an 
amount of time equal to that consumed by an integral number 
of cycles. Each turn is made an integral nu1mber of wave­
lengths in helical circumference as measured a1t the velocity of 
propagation along the helix. Most frequently. t-.,~o wave-lengths 
per turn are used. 

The spacing of the helix radiating element from the steel mast 
is such that an appreciable amount of radiation loss per turn oc-

.. 
> .. 
C 

HAI- ;))== 

TAH-15H 

3 BAY 

HELICAL TV ANTENNA 

CHAUNELS 7-13 

Typical CaJculated 
Vllf11call Fleld Pattern 

~~ NuU FIii 
.s• Beam Tilt 

curs along the helix. The desig(l objective for this radiation loss 
is about 4 dB per turn. Since there are approximately six turns 
on the helix. the energy remaining at the ends is down 24 dB. 
The total length of the helix has been adjusted commensurate 
with the loss per turn so that resonance effects due to end 
reflections are avoided. This reduces partial clover-leafing of the 
horizontal pattern to meet horizontal-pattern requirements. 

LOW-IMPEDANCE, NON-RESONANT RADIATING ELE­
MENT. A right- and left-hand helix are used in each section to 
effectively cancel the vertically polarized radiation components 
due to the helix pitch angle. The two helices are placed end to 
end and are fed by a common feed point at their junction 
located at the section's center. This reduces the feed-point im­
pedance to approximately 1 00 ohms. This low impedance. and 
consequent low AF voltages. minimizes dielectric breakdown 
problems. and results in an antenna design inherently immune 
to moderate icing conditions. This basic design characteristic. 
coupled with the fact that the Helical antenna is fundamentally 
a non-resonant circuit. contributes to reliable. stable perform­
ance under extreme weather conditions. In addition. each feed 
point is provided with a shorted quarter-wave stub that 
prevents coupling lightning surges into the transmission line 
and the transmitter. 

ANTENNA PATTERNS. Since the gains achieved with most 
Helical antennas are usually high. the need for pattern con­
touring must be carefully considered. The Helical is designed 
especially for ease of contouring. and almost any pattern 
desired is obtainable. Also. beam tilt and null fill are tailored to 
the customer's specific requirements. and simple modifications 
of both may be accomplished in the field to compensate for 
shifting population densities. Each Helical is tested at the Harris 

TAH·20H 

4 BAY 

HELICAL TV ANTENNA 

CHANNELS 7•13 

Typieet Celcute1ed 
Venjeal Field Panern 

20% Nutt Foll 

.5° Bean Tilt 
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TV antenna test range before shipment. and the customer is 
furnished the measured horizontal and vertical patterns. 

BEAM TILTING. Simple beam tilting without appreciable null 
fill-in may be achieved on the Helical antenna by introducing 
phase shift between successive sections. This is accomplished 
by using a different length of feed line between the power 
divider and feed elbow of each section on a VHF Helical. Simple 
beam tilt in the range of zero-to-one degree does not basically 
change the vertical pattern shape as compared to a standard 
vertical pattern. Nor do simple beam tilts of this order reduce 
the peak-power gain appreciably. 

NULL FILL. Null fill-in is often desirable and may be obtained 
by proper power distribution and current phase in each bay. 
Large degrees of null fill-in will reduce the antenna gain. 
However. the advantage of a higher signal level over the close­
in area will often just ify this loss in gain. 

EASY DE-ICING. De-icing is accomplished by a low-voltage, 
high current fed through the radiating helix-no internal 
heaters or radomes are required. This current is supplied by a 
thermostatically controlled transformer (for each bay), which is 
included when de-icing is ordered. The dissipation is a nominal 
1.5 watts per square inch of helix element surface. Because of 
the relat ively small area. only 2 .5 kilowatts of power per section 
is required for effective de-icing on VHF high band Helicals. 

HEAVY-DUTY CONSTRUCTION. All Harris traveling wave 
Helical antennas are of heavy-duty construction and are de­
signed to operate in areas where heavy winds and/or heavy ice 

o.e 

TAH· 10H 

2-BAY 

VHF HELICAL ANTENNA 

KUID-TV CHANNEL 12 
MOSCOW. IDAHO 

Typical Vertical 
Field Pattern 

Measured __ _ 
Calculated - - -

20% Null fill 

loading may be encountered. The extra stiffness; and strength of 
the Helical mast minimizes antenna sway, and enables the 
Helical to withstand a pressure on projected flat surfaces of 50 
pounds per square feet of windloading- whichi corresponds to 
an actual wind velocity of 112 miles per hour. All hardware is 
weather resistant stainless steel or zinc plated. 

COMPLETE MECHANICAL ACCESS, LOW MAIN­
TENANCE COSTS. All radiating elements are totally accessi­
ble on the outside of the mast. and pole steps are provided on 
the mast for easy inspection and maintenance. Due to the con­
venient element accessibilit y and the simplicity of the antenna 
design, maintenance costs are typically very ltJw. 

measured circularity 
;I: 1 28 dB from 
•~er•v• circle 

MEASURED HORIZONTAL FIELD PATTERN 

TAH•10H VHF HELICAL ANTENNA 

KUIO•TV CHANNEL 12 

MOSCOW, IDAHO 
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HELICAL VHF SPECIFICATIONS CHANNELS 7 -13 
For information on VHF low band and UHF Helicals contact Harris 

Antenna Rad. 
Antenna Null Height Center 
Type Fill H ft. (c) R ft. (d) 

CHANNEL7 

TAH -10H 20% 67.67 35.51 
TAH-15H 20% 97.25 53.74 
TAH-15H 15% 97.25 50.88 
TAH-20H 15% 127.25 67,90 

CHANNELS 

TAH·10H 20% 67.67 35.51 
TAH-15H 20% 97.25 53.74 
TAH-15H 15% 97.25 50.88 
TAH-20H 15% 127.25 67.90 

CHANNEL 9 

TAH -10H 20% 63.33 33.24 
TAH -15H 20% 91 .25 50.25 
TAH-15H 15% 91 .25 47.61 
TAH -20H 15% 119.25 63.70 

CHANNEL10 

TAH-1 OH 20% 63.33 33.24 
TAH -15H 20% 91 .25 50.25 
TAH -15H 15% 91 .25 47,61 
TAH -20H 15% 119.25 63.70 

CHANNEL 11 

TAH -10H 20% 63.33 33.24 
TAH-15H 20% 91 .25 50.25 
TAH -15H 15% 91 .25 47.61 
TAH-20H 15% 119.25 63.70 

CHANNEL12 

TAH -10H 20% 59.25 30.97 
TAH-15H 20% 85.25 46.77 
TAH-15H 15% 85.25 44.31 
TAH-20H 15% 111 .25 59.50 

CHANNEL13 

TAH -10H 20% 59.25 30.97 
TAH -15H 20% 85.25 46.77 
TAH-15H 15% 85.25 44.31 
TAH -20H 15% 111 .25 59.50 

HELICAL NOTES: 
1. G1ins shown in th1 II bits: An11nn11 hiving .5 ° b11m tilt ind 1ith11 15% or 20% 

null fill. Other p1tt1rns 1v■il1bl1 on r1qu11t 
2. Horizont■I p■t111n circul1rity: ± 1.5 dB or b11111. 
3. Input connections: St1nd11d single 6\t" EIA fl1ng1d lin1. 50 ohm. 

IIEY TO DATA: 
1. Tht 1n11nn11 1r1 d11ign1d in 1ccord1nc■ with th■ Uniform Building Codi ind th■ 

Amlfic1n N■tion■I S11nd11d of Building Codi R1quir1m1nts for Minimum Design 
lo1ds in Buildi1111 ind Other Structum (ANSI A58.1 -1972). Thi lo1ding d1t1 
shown in th■ table is based on I wind pr111ur1 of 50 lbs. p1r aq. h. acting nor­
mil to 1111 surflces. 

b. for ell 1nt1nn■1 listed, inst1ll1d 1bov1 500 1111 AAT. the rlfllin field II the 
R■dio Horizon is gr1111r thin 90% of mix. ind thus. p■r FCC 73.884 (cl 1. n11d 
not be given 11p1r1t1ly. 

c. H: height 1bov1 tower top including 4.00 It. of lightning protector. 
d. R: height of r1di1tion cenllr above tow■r top. 
•· P11k viauel pow■r r1ting: for av1r191 bltck level power including 20% aural. 

multiply by .8. 

Power Gain M 
Input Power (el Maximum (b) Moment 

kW dBk Ratio dB ft.-lbs. (a) 

56 17.48 9.0 9.54 159.540 
67 18.26 12.6 11 .00 330.480 
72 18.57 13.5 11 .30 330.480 

123 20.90 17.4 12.41 587.650 

55 17.40 9.2 9.64 159.540 
66 18.20 13.0 11.14 330.480 
71 18.51 14.0 11.46 330.480 

121 20.83 18.0 12.55 587.650 

54 17.32 8.9 9.49 131.410 
65 18.13 12.5 10.97 272.610 
70 18.45 13.5 11.30 272.610 

118 20.72 17.4 12.41 472.450 

53 17.24 9.2 9.64 131.410 
64 18.06 12.9 11.11 272.610 
69 18.39 13.9 11 .43 272.610 

115 20.61 17.4 12.41 472.450 

52 17.16 9.4 9.73 131.410 
63 17.99 13.3 11 .24 272.610 
68 18.33 14.3 11 .55 272.610 

113 20.53 17.4 12.41 472.450 

51 17.08 9.1 9.59 102.980 
62 17.92 12.7 11 .04 219,310 
67 18.26 13.7 11.37 2 19.310 

111 20.45 17.7 12.48 379.030 

50 16.99 9.2 9.64 102,980 
61 17.85 12.8 11 .07 219.310 
66 18.20 13.8 11 .40 219.310 

109 20.37 17,7 12.48 379.030 

I. 0111 shown is th111 tabl11 is typic■I. Specific d1t1 m1y b1 ob11in1d on r1qu111 
from H1rri1 Corporation. 8ro1dc111 Products Division. 

g. Anttnnn 1r1 d11iv111d complotely n11mbled to tho customer F.0.8 Harris T11t 
Range and 11 tho cu1tom1(s option may bo p11ti1lly dius11mbl■d to facilitate 
11ansport11ion. Ro-assembly of th, 1nt1nn1 11 inst1ll1tion sit■ is tho r11ponsibili-
ty of tho customer. Supervision of r1-1ss■mbly and imp1denc1 1111 c■n bo 
suppli1d at th1 cu1tom1(s r1qu11t. 
Supporting structure necessary to support 1n11nna during r1-1s11mbly and 1111 
must be supplied by th1 customer. Construction prints of tho supporting structure 
will bo supplied by tho company. 

h. Tho boacon lighting cable to tho bottom of tho 1nt1nn1 is includ1d. 
Ant■nne will be supplied with a coat of prot1ctiv1 prim■r only. Customtr to paint H 
color r1qui11d 11 time of instillation. 

j. All mechanical perts are fabricated from hot dipped g1lv1nizod 11111 or other 
m111ri1ls that 11si11 corrosion such II copper, brass. bronze and 111inl111 11111. 

It Demonstration of p1111rn 1111 et the tut r1ng1 1v1il1bl1 11 extra coat. 
I. Supervision of installation and testing of 1n11nn1 and transmission lin1 11 th1 

custm■r's site is 1v1il1bl1 II ■xiii cost. 
m. Nominal amounts of null fill ind b11m tilt avail1bl1 11 no incr1111 in price. 

TAH-10H 2 Sections 
TAH-15H 3 Sections 
TAH-20H 4 Sections 

s 
Shear 
lbs. (a) 

4.950 
7,030 
7.030 
9,250 

4,950 
7.030 
7.030 
9,250 

4.310 
6.190 
6.190 
8.140 

4,310 
6,190 
6.190 
8.140 

4.310 
6.190 
6,1 90 
8,140 

3,670 
5,340 
5.340 
7,010 

3,670 
5.340 
5.340 
7.010 

R 

w 
Weight 

lbs. 

7.500 
13.000 
13.000 
19,500 

7,500 
13.000 
13.000 
19,500 

6.500 
11.000 
11.000 
17.800 

6,500 
11.000 
11 ,000 
17.800 

6,500 
11.000 
11.000 
17.800 

5,900 
10.000 
10.000 
15.500 

5,900 
10.000 
10.000 
15,500 

Radiat ion 
center 

JK-1.SM-977 
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m 
HARRIS 
COMMUNICATION AND 
IIWOfWIATION f'fWX:a.-0 

TC-BOA 
Automatic Live 

Color TV Camera 

• Available with Diode Gun Plumbicon® pick-up tubes 

• Exclusive Highlight Handling system 

• Complete remote set-up saves time and money 

• High signal-to-noise ratio for quiet pictures 

• Automatic color balance, automatic iris and 
automatic timing are standard 

• Versatile add-on modular Triax system 

• Efficient switching power supply greatly reduces 
power consumption 

• Master-gamma allows picture contrast control flex-
ibility . 

• Rugged construction; designed for use with any 
quality lens 

• Stability of camera settings means controlled, 
repeatable performance. 

201 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

TC-SOA ... a s,ignificant advance • 1n 

As an evolution In TV camera design 
from previous Harris successes with the 
TC-50 and TC-80. the TC-BOA offers you 
the most recent developments in TV 
camera technology- including Diode 
Gun Plumbicon · • pick-up tubes and 
Highlight Handling- to bring you superb 
picture quality in the studio or in the 
most demanding remote si tuations. 

Harris' broadcast cameras are now 
being used in a variety of markets in the 
U.S .. ranging from large markets such as 
Los Angeles (ADI No. 2), through 
medium size markets such as Dayton, 
OhlO (ADI No. 49), to small markets such 
as Quincy. Illinois (ADI No. 138). The 
continuing development of new features 
by the Harris video engineering staff has 
added to our cameras· usefulness to 
broadcasters throughout the country. All 
of these features have now been 
combined with a breakthrough in pick­
up technology to produce the Harris TC-
80A. As a result. color fidelity and picture 
integrity of this top-of- the-line model set 
a new standard of excellence for live 
color cameras. 

A philosophy of complete remote set-up 
and operation has guided the 
development of the TC-BOA. from the 
add-on Triax feature. to the location of all 
set-up and operational controls at the 
Camera Control Unit (CCU). When more 
than one TC-BOA is being used, the 
remote set-up provides consistency 
across camera chains for uniform video 
throughout a production. Also. operate 
panels for several TC-BOA cameras may 
be centrally located so that one person 
can control the video. freeing the 
cameramen to follow the action. Now you 
can have network quality pictures in the 
field as well as the studio, with high 
camera sensitivity and a master gamma 
contrast control that provides sharply 
defined pictures under all types of 
lighting conditions. 

'Trademark of NV. Ph1l1ps of Holland 
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Standard automatics in the TC-BOA 
include digital black and white balance. a 
thrne-speed automatic iris and 
aut,omatic timing. Automatic full-time 
horizontal and ver tical centering is 
optional. These automatic features. 
connbined with the TC-80A's inherent 
stalbility, allow camera operation by non­
teclhn1cal personnel, freeing your 
en9ineers for other station duties. The 
stalbiltty has been engineered in. so that 
most controls for the TC-BOA. under 
normal studio conditions. seldom 
require resetting. 

All lenses designed for the one-inch 
image format may be used with the TC-
80A. from the largest 42: 1 to 10: 1, or 
smaller. All standard lenses use a 
hanging. self-positioning mount and 
positive lock. and may be connected or 
d isconnected quickly. 

With its outstanding picture quality, low­
l1ght-level capability. true ease of set-up 
and operation. and unique flexibility, the 
TC-BOA offers you a positive way to 
improve the quality of your live telecasts 
and commercial productions. while 
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broadcast television camera d~:!sign 

holding the hne on operating costs. This 
camera reflects Harris' many years of 
broadcast experience. and is another 
industry leader in the Harris video 
product line. 

Advances In Pick-Up Technology. 
Topping the long 11st of TC-BOA features 
are 

• Diode Gun Plumbicon camera 
tubes. the most useful recent 
development in broadcast pick-up 
technology. 

• Highlight Handling at the flick of a 
switch. a revolutionary. easy-to-use 
circuit that reduces comet tailing 
10· 11 

Diode Gun PlumbIcon tubes demon­
strate better resolution. overbeam 
capability and lag. The standard 1-inch 
Plumbicon has always demonstrated 
better lag than the 1 'l•-inch tube, but now 
the performance gap is even wider. 
Modulation depth at 400 TV lines has 
been improved to better than 65% in 
Green. 65% in Blue and 60% in Red. 

The adjustment-free Highlight Handling 
system makes objectionable comet-tails 

from picture highlights virtually 
disappear on Diode Gun Plumbicon 
tubes. and substantial improvement is 
seen on standard XO1070 Plumbicon 
tubes as well. Able to handle up to 4F 
stops of highlights In any color, this 
circuit dramatically pulls crisp detail out 
of shots with difficult exposures by 
eliminating blooming. The duty cycle of 
increased beam current in the 
Plumbicon tube is extremely low so that 
the lifetime of the tubes is not materially 
affected. 

The TC-BOA IS available with Diode Gun 
or regular Plumblcon tubes: and 
changing tubes, or even tube types, is an 
amazingly simple field operation taking 
only minutes and requiring no tools. 

Highlight Handling and Diode Gun 
Plumbicon tubes provide clean. sharp 
video under the most severe conditions 
of extreme contrast with brilliant 
specular reflections: or in action 
situations under low-light-level 
conditions. Take this camera into any 
situation and you'll get the shots you 
want. 

Automatic Color Balance. Color 
balance is simply and easily achieved at 
the touch of a button, with modern digital 
circuitry providing error-free whi te and 
black alignment in a matter of seconds. 
During white balance. the TC-BOA 
viewffnder provides a window area for 
aiming the camera at a white reference 
target. 

Similarly, black balance Is achieved by 
pushbutton control. Capping the lens 
provides the camera with Its reference 
black. and agaln, the camera 
automatically indicates balance 
completion. 

While balancing. the camera's paint 
controls are disabled, meaning that 
artistic effects can be preserved even 
though color balance is retouched. 

Automatic Centering. With this optional 
feature. independent digitlal electronic 
circuitry In the TC-BOA provides constant 
sensing of scene content for registration 
errors and automatically compensates 
horizontal and vertical centering. These 
circuits operate continuously on picture 
information and do not require special 
charts. scenes or operator intervention. 

Automatic Iris Control1. Special 
weighting and frequency discriminating 
digital circuitry prevents specular 
reflections or momentary errors from 
upsetting an otherwise !Properly exposed 
picture. High iris speeds are used to 
correct big errors fast--then, as the 
proper exposure is approached. slower 
speeds are used to reach. and never 
overshoot, the proper setting. Several 
front panel response controls permit 
tailoring automatic performance to 
specific requirements. 

Super-Quiet Pre-Amps1. I he front end of 
each pre-amp is a lolcled-cascode 
configuration utilizing the lowest-noise 
field effect transistors available. This 
provides a wideband 11'ideo amplifier 
which Is the heart of the transresistance 
pre-amplifier. D.C. couipling from the 
tllbe and through the pre-amplifier 
eliminates low frequency break points 
for clean, smear-free video. 

Low-light-level performance is enhanced 
by these low-noise pre-amplifiers in 
conjunction with bias light. efficient 
prism optics and a master gain control. 
The master gain contr,ol switches m 
steps of • 6. , 12 and 6 dB. and has 6 
dB of continuous vernier adjustment for 
up to , 18 dB of gain. 

Pictures are surprlsing1ly noise free at 
five foot-candles or less! The electronic 
color temperature corrector, in 
con1unctIon with the automatic color 
balance feature, is especially useful 
when color temperature shifts 
accompany changes in light level 
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The pre-amps are 1dent1cal in all three 
channels and may be interchanged 
easily for troubleshooting. 

Contrast Control. The unique master 
gamma control on the CCU/operate 
panel allows you to either increase or 
decrease contrast for interesting shots in 
d1ff1cult lighting condi tions. The master 
gamma control can reduce contrast 
under condIt1ons of severe lighting 
differences such as shadows on a 
football field. but can also increase 
contrast for pleasing shots from very flat 
scenes such as skylines with ground 
haze or fog. 

Linear Color Matrix . True color masking 
allows accurate compensation for optical 
color-sphtt1ng def1ciencIes, and for 
phosphor inadequacies In receiver 
tubes. Positive and negative add ition of 
the three primary colors Is accomplished 
prtor to encoding of the color signal to 
optImIze the camera takmg 
characteristics. Flesh tones. deeply 
saturated reds and pale yellows- the 
truest test of a camera's accuracy-are 
faithfully reproduced by the TC-BOA. 

Electronic Color Temperature 
Corrector. This exclusive feature 
provides lIghtIng temperature 
equalization in four calibrated 
mcrements. without reduction of pick-up 
tube face plate IllumInatIon. This means 
that the camera's excellent signal-to­
noIse ratm 1s ma111ta1ned even when a 
long zoom lens Is employed. 

Aperture Correction. A hortzontal and 
2-line vertical aperture corrector. 
employing both comb fi lter and noise 
cormg techniques. provides a new 
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The TC-80A remote set-up philosophy is evident from the set-up and operate 
panels which allow complete centralized picture control, even 3-channel re­
mote picture rotation. The TC-SOA CCU has four 19" rack unit components­
the processor frame, the set-up and operate panels, an intercom panel and the 
main power supply. A modern console-type cabinet is available from Harris to 
house the CCU. 

dimension 111 picture quality. Some 
unique features of this system include: 
fully gamma corrected detail 
enhancement to maintain resolution 
ev,en In the low-light areas; and 
adiustable horizontal boost frequency 
and single control horizontal/vertical 
ra1II0 adJustment to allow tailoring the 
picture cnspness to the scene material. 

Calibrated Beam Set. The TC-BOA uses 
a 1:alibrated electronic attenuator to 
reiduce sensitivity in all three channels by 
50% at the turn of a knob. ensuring 
consistent registration 

Fllue Compensation . Individual front­
panel controls are provided for f lare 
compensation mall three color channels. 
This ensures accurate reproduction of 
blacks. even with scenes of extreme 
co,ntrast 

Muter Blanking. Blanking levi Is 
readily adJusted with a black le el 
co,ntrol. and a unique electroni null 
provides the operator with easy eturn to 

correct set-up level. Master blanking Is 
unaffected by the electronically 
independent contrast control. 

Encoder Flexlblllty. The TC-BOA's new 
integral encoder emphasizes more 
versatility for the video engineer. Output 
options include: three· individually 
selectable composite/non-composite 
signals: and front panel choice of color. 
mono or mono with burst. 

The inserted sync is an AGC'd replica of 
the incoming signal from the station sync 
generator . so that the t inting and 
controlled rise and fall times of the 
incoming sync signal are maintained. 
Burst flag Is internally generated with 
controlled r ise and fall times. and is 
timed from the leading edge of sync to 
conform to the proposed EIA standard. 

The built-in color bar generator is 
mserted before encoding for accurate 
veri fication of system performance, and 
can be activated either locally or from 
the operate panel. Color bar options 
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include: 75% bars or 75% bars with 
100% white; and full field or split field 
format. Color bars are produced by 
synchronous switching. with shaping 
controlled by active fillers. to generate 
an exceptionally clean signal. 

Add-On Trlax. An optional Triax 
accessory offers maximum versatility in 
field operations. Eliminating bulky and 
costly mu1t1core cable on runs of up to 
one mite, the Triax system extends 
operation without picture degradation or 
loss of the TC-80A's fine automatics and 
other features. 

Sync Generator. The modular optional 
NTSC sync generator plugs into the 
processor frame of the CCU. Color 
genlock. with protection for loss of 
reference. is a standard feature. With 
this accessory. single cable 
synchronization of camera chains is 
simply and inexpensively accomplished. 
Sync. blanking and subcamer outputs 
are available at the rear of the CCU for 
driving other cameras or ancillary 
equipment. 

Special Effects. Various optical 
accessories such as star filters. ciose-up 
adapters. additional color and neutral 
density filters. etc. are available for use 
in the filter wheel to create special visual 
effects. Linear red. blue and green 
outputs are standard with the camera for 
use with Chroma Keyers or other special 
effects generators. 

Waveform And Picture Monitoring. The 
TC-80A provides the following waveform 
outputs: sequential R.B.G; 
superimposed R.B.G; R-G; B-G: and 
encoded output. These signals are 
routed to the waveform monitor by 
pushbutton control. Video signals to the 

picture monitor. also selected by 
pushbutton. are: R.B.G. G: and 
encoded output. 

Cameraman Conveniences. The TC-
80A camera head is a cameraman's 
delight. with numerous conveniences. 
including advance design for smooth 
panning and tilting, a tilting, detachable 
viewfinder: lour tally lights; two-way 
signaling; and a spring-loaded script 
clip. The intercom system has two 
independent channels with a separate 
channel for program audio. 

Planned For Serviceability. With its 
designed-in reliability. the TC-80A will 
provide long-term. trouble-free 
operation wi th minimal servicing. When 
service is required. however. many 
useful features such as easy tube 
change. interchangeable pre-amps. 
readily accessible components and 
extensive use of test points and voltage 
status lights have been included to cut 
maintenance time and costs. 

14 ti 5 

TC-80A shown in a typi­
cal field configuration. 
with Trlax and extended 
range zoom Ions. 

High-Efficiency Switching Power 
Supply. The TC-80A power supply uses 
high-efficiency switching regulators for 
both camera head and processor frame 
power. Switching lrequenc1, has been 
optimized to reduce weight while 
increasing elf1c1ency to insure reliable, 
cool operation without nee<j for forced­
air cooling. Size. weight and heat 
reductions for the sw1tching1 supply, and 
a wide-input-lines spec of 90-1301180-
260 VAC, make this supply ideal for 
operation in remote vans or under 
" brown-out" conditions. 

Mechanical Integrity. The :all-aluminum 
TC-80A camera case and the '~-inch­
th1ck aluminum optical mounting plate 
are combined in a solid, precision­
machined and stress-relieved unit. This 
provides stable operation even under the 
most demanding field conclitions. All 
optics, yoke assemblies and lens are 
precision-mounted in this integral unit to 
give the TC-BOA a truly adjustment-free 
optical system. 

The camera head weighs only 85 pounds 
with viewfinder, enhancing lits portability 
yet maintaining enough wei1ght for 
smooth panning and tilting. Swing-out 
carrying handles add to thE! TC-80A's 
portability. The removable viewfinder. 
with indoor and outdoor vietwing hoods, 
has an advanced tilt mechanism with 
TEFLON· · · impregnated btiarings and 
improved tension adjustment for 
smoother tilt ing action. 

For complete information on the TC-80A. 
contact your Hams TV District Manager 
or Harris' TV Sales Departrnent In 
Quincy. Illinois (phone: 2171222-8200). 

.. Registered Trademark of DuPont 
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Electrical Scan Standards 
EIA ........... 525/60 
CCIR .. . . . . . . . .. .. . . . 625/50 

Power Requirements 
Voltage ....... 90 to 130V or 180 to 260V 
Frequency ................... 47 to 63Hz 
Power Load ... , .... 500W (exclusive of 

monitoring) 

Inputs (Loop-Through, Bridging) 
Sync . . . . . . ....... 2 to 8 Vpp, negative 
Blanking . . . . . . . 2 to 8 Vpp, negative 
Sub Carrier . . . .. . . . . ..... 1 to 4 Vpp 
VF External Video.. 1.0 Vpp Composite 
External video or black burst with 

optional sync generator ... . 1.0 Vpp 

Outputs 
Program Video . 3 separately selectable 

for composite or non-composite 
Chroma Key (R, B, G) .. 0.7 Vpp across 

75 ohms 
Picture Monitor Video .. 0.7 Vpp across 

75 ohms 
Waveform Monitor 

Video ................ 0.7 Vpp across 
75 ohms 

Monitor Switching Fac1llt1es 
Ptcture ...... . A. B. & G or - G separately 

or combined; color output (program) 
Waveform ........ A. B, G sequential or 

superimposed; R-G; B-G; color output 
(program) 

V1ewf1nder . . . • .. R, B or G : Y video; 
external video 

Sensitivity (Typical tubes) 
M1n1mum Incident Light for full output 

with f 1.6 lens ..................... 6 fc 
Incident Light for rated Signal/ Noise 

at 12.8 ........................ 80 fc 
Signal/ Noise Ratio 

NTSC .......... , ............... 52 dB 
PAL ........... . ......... , ..... 49 dB 

(300 na green signal current; 1.0 
gamma; bandwidth NTSC - 10 kHz 
to 4.2 MHz. PAL - 10 kHz to 5.5 
MHz: masking. aperture & chroma -
off) 

Resolution (no aperture 
correction ) .............. 600 TV lines 

Optical System 
Color Separation .. Single unit prism with 

Integral Bias Light 
Correction Filters , . 5 position filter wheel 

Pick-Up Tubes 
Red . S73XQER or XO1073R 
Blue .. . ........ S73XQB or XQ1070B 
Green , ....... .. S73XQG or XQ1070G 

ACT tubes also available. 

J&K 2 SM,279 
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rc:-BOA Specifications 

Registration Accuracy 
Zoine 1 (circle .8V) . . . . . . .... 0.05% 
Zoine 2 (circle 1.0V) ....... ., . 0. 1% 
Zoine 3 (circle 1.0V) ............ 0.2% 
Zoine 4 (all other) ................. 0.4% 

Picture Geometry 
Zo1ne 2 . . . ......... 1.0% 
Zoine 4 ................•........ 1.0% 

Camera Cable Length 
With O 65 Inch {17mm) diameter 

cable ....... . ........ 2000 tt. (610m) 
With 1.1 inch (28mm) diameter 

cable ................ 3000 ft. (914m) 
Wi th 0.5 inch (13mm) diameter 

Triaxial Cable and optional Triax 
:System ............. 5000 ft . (1524m) 

Over 5000 feet with larger diameter 
Triax Cable. 

Operating Environment 
Temperature 

Camera Head -20 to 1 50 degrees C 
Control Unit .... O to • 50 degrees C 
Humidity ................ 0 to 95% RH 
Altitude ...... 0 to 10.000 ft. (3048m) 

Shading Provisions 
H & V sawtooth and parabola modula­
tion. H & V sawtooth and parabola ad­
ditive. for Bias Light. 

Aperture Correction 
Combined horizontal and vertical aper­
ture correction derived from green with 
Comb filtering and noise coring. Primary 
horizontal boost frequency 6 MHz. with 
ad1ustable 2.5 MHz secondary boost. 

Gamma Correction 
Each Channel .... Continuously variable 

from linear to 0.35 
Master Gamma .. Continuously variable 

from linear to 0.35 independent of 
channel controls 

Intercom 
Caimera Head & CCU ..... Two headsets; 

Production. Engineering & 
Cue circuits 

Party line . . Accepts up to three party 
llines; selectable impedance matching 

Pr,ogram Audio ............ Unbalanced 
bridging for cue audio 

Signaling System 
CCU to Camera ..... Pushbutton flashes 

camera tally lights 
Cc:1mera to CCU Pushbutton operates 

audible signal 

V1ewf1nder 
Screen Diagonal ........ 6.1 in. (155mm) 
Picture Brightness O to 150 fl. lamberts 
Resolution ..... better than 600 TV lines 
Picture Timing ..................... AFC 
Video Equalization .... Full Cable length 
Controls .... Contrast, Brightness. Input 
Select and Response (flat. peak, notch) 
Focal Length Indicator ... White bar top 

of picture 

Mechanical 
Camera Head (Less lens) 

Height ............. 19.5 in. (495 mm) 
Width .............. 10.5 in. (267 mm) 
Depth ....... . ....... 21 in. (533 mm) 
Weight ................ 85 lbs. (38 kg) 

Processor Frame 
Height . .. .. . . . . . 8.75 In. (222 mm) 
Width ............... 19 in. (483 mm) 
Depth .............. 15.5 in . (393 mm) 
Weight ................. 30 lbs.(14 kg) 

Operate & Set-Up Panel 
Height ..... . ........ 7.0 in. (178 mm) 
Width ................ 19 in. (483 mm) 
Depth ............... 7.0 in. {178 mm) 
Weight ............... , . 11 lbs. (5 kg) 

Intercom Panel 
Height .............. 1.75 in. (44 mm) 
Width ................ 19 in. (483 mm) 
Depth .............. 7.25 in. (184 mm) 
Weight ................. 3 lbs. ( 1.4 kg) 

Main Power Supply 
Height ............. 5.25 in. (133 mm) 
Width ................ 19 in. (483 mm) 
Depth .... . ........... 20 in. (508 mm) 
Weight ................ 56 lbs. (25 kg) 

Interconnect Panel 
Height ................ 7 In. (178 mm) 
Width ................ 19 in. (483 mm) 
Depth ....•........... 6 in. (142 mm) 
Weight ............... , .8 lbs. (3.6 kg) 

Accessories 

Triax System 
NTSC Sync Generator Module 
All one-inch format zoom lenses from 
Angenleux. Canon, Fujinon. Rank and 
Schneider. 
Camera Cable, std. length 50 ft. . 75 ft. , 
100 ft.. 150 ft.. 200 ft.. 250 ft. , 300 ft. , 400 
ft .. 500 ft . 
Triax Cable, std. length 100 ft. . 250 ft. . 
500 tt.. 1000 ft. 
Headset. single or dual . carbon mic 
Conrac SNA9 9-in. Picture Monitor 
Tektronix 528 or 1480 Waveform Monitor 
Cam Heads and Pedestals from Vlnten. 
ITE and Quick-Set (Houston-Fearless). 
Vinyl Rain Cover 

ADV 538 PTO IN US A 
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HARRIS 
COMMUNICATIONS ANO 
INFORMATION HANDLING 

TC-80 
ADD-ON 

TRIAX CABLE 
SYSTEM 

• Extends range of camera operation up to 5,000 
feet 

• Maintains all operational features of the Harris 
TC-80 color camera, including automatic 
features 

• Reduces camera cable costs for remotes 

• Triax cable is easier to transport, install, repair 
and use on remotes 

• Allows camera use in previously inconvenient 
locations for more interesting coverage 

2.07 
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TC-80 (above). shown in a typical field confi,gura­
tion. with Triax and extended range zoom lens. 
Complete Triax system is made up of components 
at right : camera head unit, Triaxial cabl e. and 
CCU interface drawer. 

The Harris Triax Cable System provides 
a new dimension in versatility and flex­
ibility for field operation of the Hams TC-
80 camera. Easily added. with no special 
tools or camera modifications. the Triax 
system eliminates bulky, multi-con­
ductor camera cable. and greatly ex­
tends the camera·s range of operation 

Careful development of the Triax system 
has allowed Harris to offer this modern 
camera convenience with all of the basic 
TC-80 camera's fine automatic features. 
The Triax system itself is fully automatic 
and has no operational controls of any 
kind. The system automatically com ­
pensates for any change of Triax cable 
length. 

Additional Triax advantages include a 
significant cost reduction in long cable 
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nuns And. since the system operates 
with smaller cable. not only will there be 
less weight to carry. but cable will take 
up less space in storage. There will also 
be sizeable cost reductions 1n permanent 
cable installations such as sports arenas. 
college campuses. or industrial complex­
es 

The TC-80 1s the first American-built TV 
camera to offer you triax1al operation as 
an option without compromises in set­
up or operation- a significant advance­
ment m camera design. 

M ULTIP LEXI N G S YSTEM . The 
positioning of all set-up and operate 
controls remote from the camera head 
allows convenient camera set-up. saving 
ti rne and money. The remote set-up 
philosophy requires 40 channels of con-

. .. - . . . 
• <'.> • • -

tmuously variable control information 
and 9 channels of switch information to 
be transferred from the CCU to the 
camera head. 

The frame update rate is fast. so that the 
operator feels he has solid wire control 
from the set-up panel. and is unaware of 
the signal processing. 

The red. blue and green camera video 
signals are returned to the CCU 1n­
div1dually. on AM carriers. rather than as 
one encoded signal. This allows separate 
RBG outputs for clear. sharp chroma 
keying. 

Table 1 shows the information which 
must be transmitted on the triaxial cable 
to maintain all of the fine features of the 
TC-80 camera. 
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CAMERA CABLE. The Triax system 
functions completely automatically on 
7 5 ohm triaxial cable. The second shield 
of the trrax1al cable provides added safe­
ty by maintaining an equal potential 
between the CCU and the camera head 
chassis. Cable lengths are limited only by 
DC resistance of the center conductor­
shield loop and/ or the RF attenuation of 
the coaxial cable. The Triax system will 
compensate for as much as 25 ohms of 
loop resistance and an RF attenuation of 
55 dB at 50 MHz. The camera system is 
designed to operate using any of the 
Trrax cables available. 

Table 2 (on back page) shows typical 
cable types and maximum operating 
cable lengths. The Triax unit is supplied 
with a male bulkhead Kings Tri -Loe® 
connector at the camera head and a 4 -
foot pigtail with a female Kings Tri-Loe® 
cable connector at the CCU. The p,gtarl 
allows increased flexibility for installa­
tion in studio or van racks. 

SERVICEABILITY. With its designed-in 
reliability. the Triax system will provide 
long-term. trouble-free operation with 
minimal servicing. When service rs re­
quired. many useful features such as 
plug-rn modules. use of common elec­
tronic components. IC sockets. readily 
accessible components. the drawer­
withrn-drawer concept of the CCU. 
voltage status lights and front panel test 
points at the CCU have been included to 
cut maintenance time and costs. The 
CCU drawer has been designed so that 
the unit can be extended. exposing all 
circuitry for troubleshooting without 
removal from the rack. and without the 
use of extender boards. In addition. 23 
test points on the front panel monitor 
the operation of all subsystems and 
verify correct operation without opening 
the unit. 

TC-80 
With Triax 

/\{ l:.t 2 ooo· ~j~ IM1n1 TV 81 cablel 
~ -\ _ l - - ---3-00_0 __ -----~ 

TC-80 !Standard TV 81 cablel ------

CCU 

CCIU 

5.000' (Triu c1bt1) 
TRIAX 1/ F 

TC-80 remote capabilities with Triax 
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TABLE 2 
TYPICAL CABLE FOR USE WITH TRIAX SYSTEM 

WEIGHT 

CABLE 
MAXIMUM Per Per 

OUTSIDE DIAMETER CABLE LENGTH 1,000ft. 100m 
lnch■s (mm) TYPE MANUFACTURER JACKET F■et (Meters) in lbs. On kg) 

0 36 (9 1) 9267 Belden Neoprene or 2.000 (650) 74 (54) 
TV20 BIW Hypelon 

TRIAX 0 52 ( 13.2) 9232 Belden Neoprene or 5,000 ( 1,640) 135 (98) 
TV14 BIW Hypelon 

1,03 (26.2) - Belden Neoprene or 7.700 (2,520) 550 (401) 

- BIW Vinyl 

MULTI -
CONDUCTOR 0 65 (17) TV81 - Vinyl 2.000 (610) 375 (2731 
(Shown for M1n1 
comparison 1 1 (28) TV8 1 - Vinyl 3.000 (914) 875 (638) 

purposes only) 

TC-80 TRIAX SYSTEM SPECIFICATIONS 

See the Hams TC 80 brochure for spec1flcations of the camera. 

ELECTRICAL SCAN STANDARDS 

EIA 
CCIR 

POWER REQUIREMENTS 

Supplied completely by Harris TC-80 camera 

525/ 60, 
625/50 

INPUTS AT CCU · Signals on 81 conductor cable connectc11 and 14 pin tr,ax 
accessory connector 

INPUTS AT HEAD. Signals on 81 conductor cable connec1,01 and 13 pin tnax 
audio connector 

CHANNEL BANDWIDTH 

GREEN VIDEO: 1 dB at 5 MHz 

RED VIDEO, 1 dB at 3 MHz 

BLUE VIDEO. 3 dB at 3 MHz 

VIEWFINDER VIDEO 1 dB al 5 MHz 

OPERATI NG ENVIRONMENT 

TEMPERATURE. Camera Head - 20 to +50° C Conlrol UM O 10 +50° C 

JK 2M 977 
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HUMIDITY; 0 to 95% RH. non-condensing 

ALT IT UDE· 0 to 10.000 ft 

M ECHAN ICAL 
CAMERA HEAD: Height 12 5 m (31 Semi Width 9 1 In (23 1 cm) excluding 

camera cable Depth 12 8 In (32 5 cm). Weight 17 lbs (7 7 kg) 

CCU · Height 7 In ( 17 7 cm) Width 19 in (48 3 cm) Depth 21 In (53 3 cm) 
Weight 40 lbs ( 18 1 kg) 

CABLE AND CONNECTOR 
ORDERING INFORMATION 

T11ax cable may be ordered in standard lengths of 
50 feel ( 15 2m) 

100 feet (30 5m) 
250 feet (76 2ml 
500 feet ( 1 52 4ml 

1 000 feet (304 8m) 

The above include connectors Triax cable may also be ordered in 1,000 foot 
(304 8ml rolls. without connectors 

Connec1ors available ,nclude 
Connec1or. male 
Connector. female 
Connector female bulkhead 
Connector relro-111 kits 

Spec1f1ca11ons sub1ect to change w11hou1 no11ce 

ADV 491APTD INUSA 
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m ••• HARRIS 
COMMUNICATIONS AND 
1NFORMATK>N t-tANOLING 

TC-50 
Live Color 

Television 

Camera 

• Top-of-the-line camera performance 

• Bias light for low light level capability 

• Triple voltage regulation for excellent 
stability 

• Sealed prism optics 

• Rugged, cast aluminum frame for 
precision alignment 

• Electronic picture rotation 

• Integral encoder with color bars 

• Designed to accept long. heavy lenses 

.. 
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. . . a first line broadcast quality prism camera 
In the TC-50, Harris has applied 
its extensive experience in 
broadcast equipment to offer you 
a camera with excellent color 
fidelity, superb picture quality, and 
great flexibility-all at a much 
lower price than you would expect. 
for top grade broadcast perform­
ance. To accomplish this, we have 
concentrated on basics, and 
eliminated frills and seldom used 
automatic features. 

For operating convenience, a 
remote control philosophy has 
guided the design of the TC-50. 
The camera can be set up and 
operated from the Camera Control 
Unit. Cameraman controls are 
minimized. 

The system has been designed 
throughout to provide excellent 
stability and reliability in 
performance. 

Superb color performance 
The TC-50 is a prism camera using 
three 1-inch Plumbicon · tubes. 
The prism, which includes all color 
separation surfaces, is built and 
installed as a sealed package unit 
in the camera. Thjs assures 
uniformity from camera to camera, 
and optimum colorimetry. 

filter whee\ 

I 

~ 
lens 

re1arda1 ion plate 

color 
separation 
prism 

U11enr color 111ntri.r: Superb 
colorimetry is achieved through the 
use of a linear color matrix. 

A p<>rt tir<' corrf'ct io11: An integral 
horizontal aperture corrector 
produces sharp, clear pictures. For 
added crispness an integral contours­
from-green image enhancer with 
comb filter is provided. 

"'Reg. trademark N. V . Philips 
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Anti-polarization: The TC-50 
optical system incorporates a 
1retardation plate, which eliminates 
color shift or distortion resulting 
from polarized light produced 
by sources such as polished floors 
or hair spray. 

Color correction: A 5-position 
color correction filter wheel is 
incorporated in the optical system 
t:o allow for varying light 
conditions. 

Low-light capability: The TC-50 
is designed for outstanding 
capability under low-light-level 
conditions . Through the use of 
a single master gain control, 
correct color balance is maintained 
with optimum signal to noise. 

Integral bias light: The optical 
system includes an integral bias 
light which reduces lag when 
operating at low light levels. This 
improves picture quality and 
a voids "smear." 

\ 

Stability 
and reliability 
A basic objective of outstanding 
stability and reliability of operation 
has been achieved through rugged, 
imaginative design. 

For example, the color 
separation prism is a sealed, 
adjustment-free unit. All optical 
components are mounted on a 
rigid cast-aluminum plate and case 
to assure long-term stability. 

The TC-50 is light enough to 
be transpor table, yet solid and 
rugged for durability and relia­
bility. Strong handles attached to 
the camera frame swing out to 
permit easy carrying. 
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Cast aluminum mounting 
plate and case comprise a solid, 
precision-machined, stress-relieved, 
integral unit. The lens interface 
surface is machined after assembly 
to assure adjustment-free optical 
alignment. The rigidity of construc­
tion permits the camera to 
accommodate long, heavy lenses 
where desired. 

Precision yoke assemblies: Each 
of the Plumbicon · tubes is mounted 
in a printed coil yoke. Each yoke 
assembly is precisely located on the 

I 
J 

rigid optical bed by a self-aligning 
quick-release mechanism. 

Triple regulation: All critical 
voltages are regulated-not once 
but three times- lo assure excel­
lent stability of operation. 

Interference protection: Shielding 
is incorporated throughout the 
camera to minimize effects of radio 
frequency interference. 

Keeps cool and dry: A fan is 
mounted in the bottom of the 
camera to provide forced air 
ventilation and positive air 
pressure inside the case. This 
assures increased reliability of 
camera and viewfinder. Camera 
head is designed for 'dependable 
outdoor operation. 
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Cue inleNXJm volump 

Red. blue and green 
blanking controls 

Red, blue and green 
beam controls 

Red and blue horizontal cen!J!ring 

Designed for 
convenient set-up 
and control 
A remote conlrol philosophy has 
guided the design of the TC-50. 
Controls are centralized at the 
CCU (Camera Control Unit), thus 
the camera can be set up and 
operated from the CCU. Control 
and set-up procedures have 
been designed to eliminate control 
i11ter-action. 

SC71 II I 
•-0 ti I 

" "tJ., " 

The CCU has three components: 
operate panel. set-up panel control 
drawer, and power supply. These 
can be conveniently rack mounted 
in one location, or lhe operate 
panel can be remoted to another 
location. 
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Mounting: Control units can be 
mounted in a standard 19-inch 
rack occupying only 8 rack units 
(14 inches) or in a compact 
field case. 

Picture rotation: A unique 
design feature provides an adjust­
ment at the CCU for ele<.:tronic 
rotation of the red and blue 
pictures. This eliminates the need 
for mechanical yoke rotation. 

Master gain control: Under 
insufficient light conditions, the 
master gain control provides 
for boosting video gains while 
mainlaining correct color balance. 
The master gain control is 
continuously variable, providing 
smooth transition and optimum 
signal-to-noise ratio. 

Push-button beam set: The beam 
can be adjusted easily by using 
a push-but.ton circuit which 
momentarily redul'es sensitivity in 
each channel by 50% . This -6 dB 
gain feature facilitates following 
the recommended beam setting 
procedure. 

Red and blu~ t¥!rtirol centering 

Flare compensation: Controls are 
provided for flare compensation in 
all three color channels. This 
circuitry maintains blacks even 
under extremes of contrast. 

Master blanking: The video 
operator can readily adjust the 
black level of the pieiure over a 
wide range with the mast.er 
blanking control. The normal 
operating point is locaLed readily 
by an electronic null at the 
..:enter position of the control. 

Video meter: A small video 
meter on the front panel of the 
control drawer provides quick, 
simple set-up of while balance and 
black balance and can substitute 
for a waveform monitor . 

Integral encoder: Camera system 
includes NTSC encoder in the 
control drawer. A built-in color 
bar generator facilitates encoder 
alignment. 

Lens cap: Lens cap is remotely 
operable for ease of set-up, and for 
standby periods. 
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Cameraman 
convenience 

Filter wheel: A color correction 
filter wheel, particularly desirable 
for outdoor use, is incorporated 
in the optical system. To simplify 
use, the wheel is accessible without 
opening camera head doors. 

Clip control: To simplify set-up, 
the camera is equipped with a 
master white clip control. 

1M 

Camera operation is enhanced by 
its weight and size, assuring 
smooth panning and tilting. With 
controls centralized at the CCU, 
a technical man is not required 
at the camera head. Likewise, 
adjustments in the camera head 
are minimized. 

For the cameraman's con­
venience, the following controls are 
provided at the camera head: 

Special effects: Many visual 
effects can be created with various 
optical accessories including star 
filters, close-up adapters, additional • 
color and neutral density filters, • 
etc. These are available off-the­

• High peaking control, activated 
by push-button, to aid in 
focusing. 
Selectable viewfinder display. 
Viewfinder brightness and 
contrast. 

• Intercom volume-one for each 
headset. shelf for use with the TC-50. 

Red, blue, and green outputs 
are provided for use with Chroma 
Keyers or other special effects 
generators. 

• Main tally "off-on" switch. 
• Call button. 

Versatile viewfinder display: The 
integral viewfinder is designed 
for versatility, with a three-position 
selection of display. 

The encoded output position 
displays properly framed output 
of the camera. The CCU monitor 
switch output position presents 
individual red, blue, green, or 
difference pictures. The external 

--

video position displays. special 
effects such as split screen. 

Separate viewing hoods for 
indoor and outdoor service are 
included. 

Tallys: The main camera head 
tally light is large, bri1~ht, and 
located on top of the unit for 360-
degree visibility. Anotlher tally 
is located on the viewfinder for 
convenience of the canrieraman. 

A two-way signaling system is 
provided between the ,camera 
and the CCU. A push-button at 
the camera head energizes an 
audible signal and the tally light at 
the CCU. A push-button at the 
operate panel lights the camera 
tallys. 

Intercom: An intercom system 
links the camera and the CCU. 
Facilities are provided at the 
camera head for two headsets. 

A bridging input is provided so 
that program audio can be inserted 
in the intercom system. A volume 
control for this input is localed 
at the CCU. 

Script clip: As an added 
convenience feature fo1r the camera­
man, a script clip is provided at 
the rear of the camera .. 
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Planned for serviceability 
The TC-50 has a rugged mech­
anical design, and numerous 
innovative features to prnvide 
exceptional reliability. When 
service is required, however, t.he 
system is designed for ready 
accessibility and simplified 
service. 

Camera head can be serviced 
without use of extenders; circuit 
boards can be checked without. 
removing. 

Interchangeable pre-amps: 
Because of differences in sensi­
tivity in the three channels, 
selectable pre-amp gain is provided 
to assure matched pre-amp 
outputs. Pre-amps are interchange­
able, simplifying maintenance 
and stocking of parts. 

Pick-up tubes: Replacement is 
quickly accomplished without 
use of tools, and does not require 
removal of other camera head 
components. Each precision yoke 
assembly is attached with a self-
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aligning quick-release mechanism. 
A s ingle connector provides 
connections for Lhe pre-amp, the 
tube, and the yoke. 

Captivated hardware: All covers 
and camera head circu it. boards 
are fastened with captivat.ed 
thumbscrews. 

Removable viewfinder: The 
viewfinder is detachable. A long 
extension cable is provided lo 
facilitate servicing. 

Status lights: Seven indicator 
lig'11ts inside t.he camera show 
availability of necessary volt.ages 
from t.he CCU to assisl in 
fault. isolation. 

Test points are provided at all 
critical locations Lo simplify 
maintenance. 

Hour meter: The camera head 
inclludes an elapsed time meter as 
an aid to preventive 
maintenance. 

User connections: Tally light. 
and intercom connections are 
rea1di.ly accessible and identified at 
thE! rear of the CCU. 

-
\ 

\ 

Camera will handle a variety of 
standard lenses. These are inter­
changeable, and are attached with 
a quick-disconnec t. bayonet mount. 
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CCU rontrol drawer extends 
and ti lts fo r ready access and 
scrviei ng. 

Flexibility in 
accessory selection 
Lenses: The camera aC'commoclates 
a wide choice of s tandard, readily 
a, ai )able lenses offered by all 
leading lens manufact11Jrers. 
These range from the bas ic 10/ 1 
zoom, up through fas t,er, more 
versat il e lenses with ci(tended zoo m 

Commonly used le,nses 
which interface with 'TC-50: 

chne ide r TV-38. 
lOX (l 7-l 70mm f/2.0) 

Canon PV10Xl5B-JE. 
lOX (15-150mm f/1.8) 

Fuj i non K IOX16RW-2 
IOX ( J6-l60mm f/ 2.0) 

In additio n, most othe r 
sta ndard broadcast lcinses available 
for t he 1-inch format can readi ly 
be used with the ca mera. 

Compatible ped estals : All 
popu lar cam heads and ped estals 
can be used . 

Optional plug-in module 
accessories in CCU: 
• Integral cable comp,cnsator 

modul e for up to l:>00 feet. 
• Integral NT C sy nc 

generator mod u le. 
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TC-50 Specifications 

f:lec-lrical Scan S tandards 
E IA 525/ 60 

625/ 50 ccm 
Power Requirem ents 

Voltage 90 to 130V or 180 lo 260V, 

l'ower Load 
60 Hz (50 H z on request) 

260 VA texclusive 
of monitoring) 

Inputs (Loop- Through, Bridging) 
Sync 2 to 8Vpp, negative 
H Drive 2 to 8Vpp, negative 
V Drive 2 to 8Vpp, negative 
S ub Carrier 1.5 to 4Vpp 
VF External Video l.0Vpp composite 

Outputs 
Program 

Video 

Chroma Key 

Two Composite, 
1 Vpp across 75 ohm 

(R,B,G) non-composite , 0.7Vpp 
across 75 ohm 

Monitor Video 
non-composite 0.7Vpp 

across 75 ohm 
M onitor Swit ching Facilities 

Picture and 
Waveform R ,B, & G separat.ely 

or combined with -G or 
- 8 ; color output (program) 

output of picture & 
waveform monitor switch; 

Y video; exte rnal video 
Sensit ivity (Typical tubes) 

Viewfinder 

Minimum Incident Light for full out.put 
with f2.0 lens 12fc 
with fl .6 lens . . 8fc 

l00fc at f2.8 
Incident Light for 

rated Signa11 Noise 
Signal/ Noise 

Ra lio ........... . . heller than 48 dB 
(300 na green signal current ; 

LO Gamma: handwidth 10 kHz to 
4.2 MHz: m asking, ape r ture and 

chroma- off) 
Ccnrer Resolution: typically 40%@, 5MHz 
at program oulput- corrcctable to 100% 

Optical S ystem 
Color Separation single unit prism 

with Integral Bias Light 
Correction Filters . 5 position 

Depolarization 

l'ick- up Tubes 

filter wheel 
re tardation plate 

at prism input 

Red Amperex XQ1073 extended red 
Blue Amperex XQ10708 
Green Amperex XQ1070G 

J K-3M-977 
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Regis trat ion Accuracy 
Zone l (Circle = .8V) 0.05% 

0.1% 
0.2% 
0.4 % 

Zone 2 (Circle = 1.0V) 
Zone 3 (Circle = LOH) 
Zone 4 (All Other) 

Picture Geometry 
Zone 2 0.5% 

1.0% Zone 4 
Camera Cable L eng/ h 

Without Optional 
Module 

With Optional 
to 300 ft. (91M ) 

Module to 1500 ft. (457M ) 
Operating Environment 

Temperature 
- Camera Head -20 to +so 

degrees C 
0 to +50 

degrees C 
0 to 95% R H 

0 to 10,000 ft. (3048m) 

- Control Urut 

Humidity 
Altitude . 

S tability 
After a 30 minute warm-up the camera 
will perform within specifications for 8 
hours, provided the temperature change 
does not exceed ± 10 degrees C or the 
specified limits. 

Shading Provisions 
H&V sawtooth and parabola modulation, 
H&V sawtooth and parabola additive, 
for Biaa Light. 

Aperture Correct ion 

Combined hor izonta l and vertical aper­
ture correction derived from green with 
comb filtering and no ise co r ing. 

Gamma Correction 
Continuously variable from linear to 0 .35, 
each channel. 

Intercom 
Party Line 

Camera Head 

Operate Pa nel 

Program Audio 

Signaling System 
CCU to Camera 

600 ohm ba lanced 
to ground 

accommodates 
two headsets; 

separate amps 
& controls 

one headset, 
amp & controls 

bridging input 
(u nbalanced with 

level control) 

push-button 
operates camera 

tally lights 
push-button 

operates tally Hghts 
and audible signal 

Camera to CCU 

Yiewfinder 
Screen Diagonal ........ 7 in. (178 mm) 
Pic ture Brightness ..... .. . . 0 to 150 ft. 

lamberts 
Resolution .... better than 600 TV linee 
P icture Timing .. . ... . .. . .... .. . . AFC 
Video Equalization ....... Automatic to 

maximum cable length 
Controls . ..... .... Contrast, Brightnells, 

Mechan ical 

Video Peaking and 
Input Select 

Camera Head (Lesa lens) 
Height 19.5 in. (495 mm ) 
Width 10.5 in. (267 mm) 
Depth 21 in. (533 mm) 
Weight Approximately 

Control Drawer 
Height 
Width 
Depth 
Weight 

Operate P anel 
Height . 
Width 
Depth 
Weight 

Main Power Supply 
Height 
Width . 
Depth 
Weight 

Accessories 

75 lbs. (34 kg ) 

5.25 in. (133 mm ) 
19 in. (483 mm ) 
22 in. (559 m m ) 

20 lbs. (9 kg ) 

1.75 in. (45 mm) 
19 in. (483 mm ) 

7.25 in. (184 mm ) 
2 lbs. (.9 kg ) 

7 in. (178 mm) 
19 in. (483 mm ) 
18 in. {457 mm ) 

38 lbs. (17 kg ) 

NTSC Sync Generator Module 
Cable Compensation Module 
Zoom Lenses 

Canon PV10Xl5B-IE. 15-150mm, fl.8 
Schneider TV-38, 17-170mm f2.0 
Fujinon K10Xl6RW-2, 16-160mm, £2.0 

Most other one-inch format lenses from 
Angenieux, Canon, Fuji non, Rank and 
Schneider 

Camera Cable , std. lengths 50 ft. , 100 ft .. 
150 ft. , 200 ft ., 250 ft .• 300 ft., 
400 ft., 500 ft. 

Operate Panel Extension Cable, std. 
lengths 25 ft. , 50 ft., 100 ft ., 200 ft. 

Headset , single and dual 
Conrac SNA9, 9-inch Picture Monitor 
Tektronix 528 Waveform Monito r 
ITE Cam H ead, H2 or HJ; ITE P4 or PS 

Studio Pedestal 
lTE-WA Wed ge Adapter; !TE-WP Wedge 

Plate 
Quick-Set (Houston-Fearless) and Vinten 

Cam Heads, Pedes tals, etc. 
Vinyl Rain Cover 

ADV. 495 Ptd. I U.S.A. 
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~~□~~~ 
Compiuter versatility with less hardware overhead 
The CVS EPIC is a complete, 
software-basecj system that provides 
everything you need for fast, accurate, 
on-line or off-line editing with mul­
tiple VTRs-from quadruplex and 1" 
units to¾" ca:sette units. Unlike other 
editing system:s, EPIC puts as many 
functions as possible into software, 
to reduce total system costs while 
giving you more editing versatility 
and convenience. 

With EPIC, functions that, before, 
required separate, costly hardware, 
such as time c,ode generation, are 
now done in software. In addition, all 
necessary interface circuitry is on 
plug-in circuit cards (See Figure 2) 
housed in a sing le, rack mounted 
chassis. Figure 1 (see flap page) 
compares a typical " hardware­
oriented" system with EPIC. 

What's more, EPIC comes w ith a 
completely developed software 
package. You don 't need computer 
experience or a knowledge of pro­
gramming. Commands and displays 

are in simple English, and operator 
training time is minimal. 

The flexibility of a software 
approach also allows customizing 
many aspects of the system to your 
special requirements at little, or no, 
extra cost. Future capabilities are 
also easily implemented in existing 
systems. And, of course, reliable 
performance and service is assured 
because Harris is an establ ished 
leader in video signal processing for 
the television industry. 

Wide Range of VTRs 
Generally speaking, any VTR with 
remote control can be used in the 
EPIC system. Plug-in interface cards 
are avai lable for a large number of 
VTRs, from ¾ " to 2" , and you can 
mix formats. VTR interface requires 
only minimal modification with no 
loss of VTR capabili t ies. 

VariShuttle'" VTR Control 
Many newer VTRs feature variable· 
speed play and shuttle modes. With 
VariShuttle, you don't give up any 
of these features. You keep com­
plete control of al l VTR functions, 
such as shuttle speeds, slow motion 
and so on. Whatever the VTR wil l do, 
EPIC wil l do. 

Figure 2: Circuitry for 4 time code 
generators is contained on one EPIC 
plug-in card. 
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Time Saving Thru Multi-Tasking 
A major advantage of the EPIC 
system is multi-tasking: the ability 
to do more than one thing at a lime. 
This feature alone saves hours over 
other editing systems. 

For example, while you're execut­
ing one edit decision, you can be 
storing another and be printing out 
previous edits. Or while you're using 
some VTRs for editing, you can, at 
the same time, be writing time code 
on others and searching out the 
next take on still another. 

Works With Most Video Switchers 
EPIC can be interfaced easily to 
almost any computer-compatible 
video switcher, with virtually no loss 
of video switcher capability. CVS's 
unique capability to control two 
mix/effects buses and up to 16 input 
crosspoints adds flexibility and 
makes editing much faster. Wipe 
keys, dissolves, split screens ... 
whatever the switcher can do, EPIC 
will do. 

Figure 3: A single. re-usable EPIC mini 
floppy disc automatically stores 2.000 
edits. 

Full Audio Capability 
EPIC is available with an 8 x 2 audio 
switcher that has both mix and posi­
tion capabilities. Split audio/video 
edits, with no limit on in-out times, 
is also part of EPIC. Many audio 
tape recorders may also be readily 
interfaced. 
A Complete Software Package 
The Standard EPIC software pack­
age includes everything you need for 
fast, accurate professional editing 
with multiple VTRs. Computer pro­
gramming experience isn't required. 

All of the following functions are 
EPIC standard. 

• Rapid Entry of Edit Data: Edits 
can be entered from floppy discs, 
optional paper tape, on line video 
tapes or manually. Edits can be 
modified the way you want, with­
out addition or subtraction. 

• Flexible List Management: Modify 
decisions, insert new ones any­
where on the list and move or 
delete existing ones. Changes are 
verified immediately on the display. 
Pushbutton selection of ripple or 
non-ripple is also standard. 

• Look Ahead: VTRs are positioned 
ahead of time (with staggered 
start) to set up edits as switcher 
transitions. This allows smooth 
A /8 rolls without need for a 
matched edit. 

• Continuous Editing: A long chain 
of edits can be entered at one t ime, 
then executed without interruption. 
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• Multi-Tape SMPTE or EBU Time 
Code Generation and Reading: 
Permits coding of 4 tapes simulta­
neously, saving hours of produc­
tion time. Also. a time code reader 
is included on each VTR interface 
card. You don't need expensive, 
stand-alone time code generators 
or readers for each VTR. 

• Jam Time Code: Allows rewriting 
missing or poorly recorded time 
code. 
Adjustable Cue Time: Variable 
from 3 seconds to 2 minutes to 
match pre-roll times to varying 
VTR requirements or different 
tape condi tions. 

-·o 
• -

Figure 4: All EPIC components, except 
the compact keyboard, can be housed 
In a single 19" rack. 
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Color Framing: EPIC wri tes time 
code at pre-established color 
phase, thus reducing color frame 
discontinuities. An optional color 
framing accessory will soon be 
available to look at off-tape color 
burst and provide absolute framing. 

• Ulser Bit Reel Identification: Reel 
numbers are put on tapes in user 
bits. EPIC reads the tape, and the 
ri:el number appears on display. 

• P'review Single or Multiple Edits: 
On the master, on the source or 
on both together. 

• Mix Drop & Non-Drop Frame Tapes: 
An added convenience for pro­
duction, if necessary. 

• Text Notations: Notes are re­
corded with edits and will appear 
on the display when the edit is 
n~called. 

Software Expansion 
DuH to the software-based design 
of E:PIC, it is anticipated that new 
software routines-adding even 
moire flexibility to the system-will 
be developed. Because of this, the 
bas.ic EPIC system price includes a 
full year of software updates. Subse­
quemt updates wil l be made available 
at nominal cost. 

Figure 5: EPIC uses standard video 
monitors to display editing data on 
unc !uttered formats. 

Almost Unlimited Edit Storage 
EPIC discs give you essentially un­
lim1ited capacity, plus millisecond 
access to stored edits. A single, 
reusable disc holds 2,000 edits (See 
Figure 3). In addition, EPIC automat­
ically stores edits on disc, as you 
make them, wilhout slowing down 
yoLir editing. This protects against 
the loss of your edit decision list if 
there·s a power failure or other 
malfunction. 

Direct Action Keyboard 

EPIC is designed !or editors who 
know what they want. When you 
press a key on the EPIC keyboard, 
the related function happens 
instantaneously. 

Figure 6: ''Slide-out" rack mount chassis 
provide easy access to all circuitry. 

Choice of Outputs 
In addition to a floppy disc list out­
put, the EPIC system can be supplied 
with a printer, TTY and a CMX­
compatible paper tape punch/reader. 

Multiple Display Formats 
Instead of jamming everything onto 
one display format, EPIC can pro­
vide several different. uncluttered 
displays. One of these is shown in 
Figure 5. And. since the display is 
a standard TV monitor, updates and 
changes are displayed almost 
instantly. 
Reliability Backed By Service 
Since EPIC has less electronic hard­
ware than most other systems, there 
are fewer things that can go wrong. 
And that means less downtime. In 
addition, every EPIC system is 
checked out completely, using the 
most stringent standards in the in­
dustry. Along with this, an established 
worldwide network of authorized 
sales and service distributors 
provides unequaled service support. 
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A complete system for on or off-line editing 
EPIC provides everything you need 
for professional, multiple VTR edit­
ing. The basic 3-VTR system can be 
easily expanded to 8 VTRs (or more) 
by merely adding plug-in interface 
cards. In addition to a complete soft­
ware package (described on facing 
page), the standard EPIC system 
consists of a keyboard, a proven, off­
the-shelf minicomputer, a disc stor­
age unit and one or (optional) two, 
1 O½" high, 19" wide chassis. The 
chassis hold printed circuit boards 
which contain all necessary circuitry. 

Customizing 
Since many EPIC functions are in 
software, the system can be readi ly 
tailored to your way of doing things. 

Initialization, for example, is an 
easily changed software routine. What 
cue time do you want? Do you want to 
look at all VTRs immediately? Do you 
want time code with drop frame or 
non-drop frame? The versatility made 
possible by EPIC is almost unlimited. 

EPIC Fits Your Facility 
With EPIC, the only thing you interact 
with is the free standing keyboard. 
Electronic chassis and the computer 
fit in a customer-supplied 19" rack 
(See Figure 4). And, since the key­
board is compact, you can put it 
anywhere you like: on a desk or in 
your own custom console. You can 
also put the display anywhere you 
want because EPIC uses a standard 
video monitor to display the edit list. 

Figure 1: Comparison of typical "hardware-oriented" system with 
EPIC software-oriented system. 

A "hardware" system needs separate 
units for such th ings as time code 
generating and reading. 
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CONDENSED SPECIFICATIONS 
Digital Chassis ............ . 10.5" (26.7cm) high 

19" (48.3cm) wide 
20 11 (50.8cm) deep 

Audio/Video Chassis ....... 10.5" (26.7cm) high 
19" (48.3cm) wide 
20" (50.8cm) deep 

Computer ............. . .... 5.25" (13.3cm) high 
19" (48.3cm) wide 
23" (58.4cm) deep 

Keyboard (stand-alone or 
panel mountable) ......... 4" (10.2cm) high 

25.75" (67.3cm) wide 
11 .5'' (29.2cm) deep 

Power . . . . . . . . . . . . . . ...... 117 VAC 50/ 60 Hz, 500 W 
approx. 

Video Input/Output (Time 
Code Character Insertion) .. 1 V p-p @ 75 ohms (opt.) 

Video Output, Display . . .. ... Compatible with 525/60 
T.V. Monitor 

Audio Input (8) . . ........ . .. + 4 dBm balanced or 
unbalanced bridging (opt.) 

Audio Output ....... . . . .... + 4 dBm balanced, low 
impedance (opt.) 

Spec,hca1oons sub1 ec1 10 change wllhoul nollce 

THE COMPANY BEHIND EPIC 
EPIC is just one of the ways Harris 
Video Systems (formerly Consolidated 
Video Systems) uses modern digital 
and analog technology lo make your 
video production look better. Besides 
being the acknowledged world leader 
in digital time base correction, Harris 
also manufactures other advanced 
products using video and digital tech­
niques for professional television. 

Worldwide customers include all 
major TV networks, many indepen­
dent commercial and educational 
stations, most large duplicating 
facilities and a large number of 
educational , industrial and CATV 
organizations. All Harris products are 

backed by a worldwide network of 
Authorized Sales and Service Dis­
tributors. For a demonstration of the 
CVS EPIC, or any other Harris prod­
uct, contact your local Authorized 
Distributor. 

3M 12/79 lllho in U.S .A 
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IC\I~ 516 Digital nme Base Corrector 

' • 0 0 

CVS-5~6: the ideal TBC for heterodyne VTRs 

GENERAL 

The CVS 516 is a broadcast quality, NTSC digital time 
base corrector made and priced to give users of non­
segmented, het13rodyne VTRs all the proven advantages of 
modern digital video processing. It works with 525/60 
monochrome and NTSC color heterodyne video signals 
rrom helical VTRs to give both broadcast and non­
broadcast video users expanded creative versatility for 
ENG, teleprodui::t ion, studio VTR backup and much more. 
Based on the field proven experience of over 3000 CVS 
digital TBCs, thE~ CVS 516 comes with features that, before, 
were found only· in units costing up to twice as much. 
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The CVS .516 is more than a digital TBC­

it is a total video signal corrector. 

STANDARD FEATURES 

• "Gyrocomp" Memory Organization - allows correction 
of large time base errors (such as gyroscopic errors), 
without breakup or hue shift, to make ENG tapes 
broadcast compatible. 

• Bypass Record Mode - automatically routes gen lock 
video to the VTR advanced sync output. This allows the 
VTR to record the live gen lock signal without changing 
connectors. 

• Automatic Advanced VTR Sync - automatically 
monitors off-tape and local sync to correctly position 
vertical blanking. 

• Adjustable H & V Blanking - allows signal to be 
tailored to user needs. Provides added assurance of 
compliance with FCC rules. 

• Digital Color Averaging - lowers chroma noise by 
3 dB and reduces velocity errors by using digital 
variable delay lines lo average chroma. 

• Compact Size - advanced electronic circuitry makes 
the CVS 516 exceptionally compact, a key advantage 
for field production. Height is just 3½ inches (8.9 cm); 
weight is only 35 lbs (15.9 Kg). 

• Convenient, Front Panel Operation - makes possible 
pushbutton selection of operating mode. Controls have 
a preset unity position to reduce the possibility of 
misalignment. Secondary controls and switches are 
behind a sliding cover - easy to get at but protected 
from accidental use. 

• One Cable Gen Lock Sync Generator with Outputs -
simplifies system interface. 

• Built-In Color Dropout Compensator - cleans 
up " dirty" tapes. 

• Built-in Processing Amplifier - provides clean, stable 
outputs. 

• Digital Chrominance-to-luminance Delay Adjustment -
compensates for a common heterodyne VTR defect. 

• Frame Locked Vertical Interval Edits - smooths out 
rough edits . 

• VTR Versatility - works with Capstan Servo and Non-
Capstan Servo VTRs. 

TESTED RELIABILITY 

Each CVS 516 is individually tested before shipment using 
the toughest quality control in the industry. This includes 
computer checking of components and individual testing 
of each board. Units are then vibration tested, baked out 
for 100 hours and checked by inspectors who are inde­
pendent of manufacturing. The result? A TBC that stands 
up to the most demanding operation , backed by a 
worldwide network of distributors and service centers. 
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APPLICATIONS 
The CVS 516, with its advanced features and ease of 
operation, opens up entire new application areas for the 
use of video, from Field Production to closed circuit 
instruction. Listed below are just a few of the uses for 
this versatile TBC. 
Electronic Journalism 
The CVS 516 plays an integral part in field production 
applications, like Electronic Journalism. You can use a 
relatively inexpensive, portable VTR for remote coverage, 
documentaries, news, commercials and special features. 
Additionally, the built-in sync generator gives you field 
production capability, field editing and mixing of sources, 
and direct feedback to the studio via microwave. 
Back-Up Operations At The Studio 
Instead of using an expensive, non-segmented or quad VTR 
for back-up recording requirements, use the CVS 516 with 
an inexpensive, V lock heterodyne VTR. This allows you to 
make better and more efficient use of your expensive 
machines to do in-house production. Overall savings can 
be significant. 
General Playback, Dubbing, Editing & Problem 
Tape Correction 
The CVS 516 effectively handles many chores related to 
broadcast, cable and closed circuit TV operations, whether 
monochrome or heterodyne color. Among other things, it 
ensures high picture quality playback for special review. 
training or CCTV distribution systems. It also gives you 
the ability to do quality dubbing or editing. This latter 
application is where the full signal correction potential of 
the CVS 516 is realized. With the CVS 516, problem tapes 
no longer need to be a problem. 

The unique "I/at-pack" design of the CVS 516 makes all com­
ponents easfly accessible for last, easy maintenance. testing 
and troubleshooting. 

THE COMPANY 
Harris Video Systems (formerly Consolidated Video 
Systems, Inc.) is located in Sunnyvale, California, U.S.A. 
Customers include all four major U.S. TV networks (ABC, 
CBS, NBC and PBS) , major international networks, inde­
pendent commercial and educational stations, most 
duplicating facilities and a large number of educational 
and industrial organizations worldwide. 

HVS received the coveted Emmy Award for "outstanding 
achievement in engineering development'· in May, 1974. 
HVS has been issued a basic U.S. patent covering the 
general technique of correcting certain video signals by 
means of a digital time base corrector. 

OPTIONS 
Image Enhancer/ Noise Reducer 
The CVS 516 Image Enhancer/Noise Reducer is a plug-in 
board that reduces noise in both the luminance and 
chroma channels. It also provides a 3 to 5 dB reduction 
in noise of the input signal, and horizontal enhancement. 
These picture quality improvements are accomplished 
without any degradation or compromise of other specifi­
cations. including differential phase and gain. Switches 
for adjustment of noise reduction and enhancement 
levels, and an Enhancer on/off switch, are located behind 
the sliding panel on the front of the TBC. 
16 Line Window 
This increased memory is available for special "worst 
case" applications. With a ±8 line correction range, it 
further minimizes the effect of gyroscopic errors. 
Fiberglass Carrying Case 
Unique packaging and minimal weight (35 lbs.) make the 
CVS 516 easy to take anywhere. With this specially de­
signed fiberglass carrying case, the unit is fully protected 
-a special advantage when doing field productions. 

BASIC OPERATION 

Operationally, the Model CVS 516 accepts an input video 
signal, digitizes it and stores it. The signal is then clocked 
out at a corrected rate and referenced to either an 
external or internal sync generator. The result is a time 
base corrected video signal. 
Capstan Servo VTR 
When the input signal to the CVS 516 is a heterodyne type 
recording from a capstan servo VTR, the output signal 
is a broadcast stable, fully interlaced and color framed 
video signal. 

GEN LOCK 
(COMPOSITE VIDEO 

OR DRIVES) COLOR OR MONOCHROME 
BROADCAST STANDARD 
VIDEO OUT 

CAPSTAN 
SERVO VTR 

UNSTABLE 

VIDEO 

ADV. VTR SYNC 

CVS 516 

Note: For DOC, the CVS 516 requires R.F. carrier from VTR. 

Non-Capstan Servo VTR 
When the input signal to the CVS 516 is a heterodyne type 
recording from a non-capstan-servo VTR, the output signal 
ls a stabilized color signal. Dub to quad capability is also 
available at the flip of a switch. 

NON-CAPSTAN 
SERVOVTR 
(INCLUDING 

BATTERY 
MACHINE) 

UNSTABLE 
VIDEO 

CVS 516 

~ 
STABILIZED 
VIDEO OUT 

Note: For DOC, the CVS 516 requires R.F. carrier from VTR. 

525/60 Monochrome Signal 
When the input signal to the CVS 516 is a wideband 
525/60 monochrome signal, the output is a stabilized 
signal with bandwidth of 5 MHz. 
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CVS 516 NTSC 
SPECIFICATIOINS 

t;.r,.f: 

Television Signal 
Standard ........... Accepts monochrome or hetero­

dyne NTSC standard 525 line 
60 Hz signals. 

Recorder Interface . . .Requires signal from capstan 
servo or line lock VTR. Not de­
signed to work with quadruplex 
or segmented VTRs. 

Window of Correction .. 2 Horizontal lines. 
Resultant Time Base 

Correction· ......... Video luminance: ±20 nsec. 
Video Chrominance: ± 2 nsec 
relative to burst. 

K-Factor (2T Pulse) .. .. 4% color, 2% monochrome. 
Differential Phase ..... Less than 1.5% at 0.280 V sub.­

carrier. 
Differential Gain ....... Less than 1.5% at 0.280 V sub-

carrier. 
Signal-to-Noise Ratio .. 55 dB (peak-to-peak signal to rms 

noise) as measured on Rohde and 
Schwarz noise meter. 

Bandwidth, Coli::>r ...... 3 dB down at 2.5 MHz. 
Bandwidth, 

Monochrome ........ Less than 3 dB down at 5.5 MHz. 
Color/Mono 

Compatibility ........ If burst is not present, the CVS 
516 automatically selects mono 
mode. 

lock Time ............ Color lock within one millisecond 
after capstan servo VTR has 
obtained V-lock. Approximately 2 
seconds after line lock VTR has 
reached operating speed. 

Processing Amplifier ... Reinserts sync, blanking and 
color burst (color burst deleted 
on monochrome signals). 

Frame Lock ..... ...... Will automatically frame lock seg­
ments edited randomly at vertical 
interval. 

Gen Lock Range ....... Adjustable 2 ,,sec. 

Input Reference 
(Gen Lock) ...... • ... 1 V p-p composite video with 

burst or composite sync and sub­
carrier. 

Input Video .......... . Composite video from VTR, 1 V 
p-p @ 75 Ohms. 

Input D.O.C. Reference .. R.F. from VTR for drop out com­
pensator, 0.5 V p-p (nominal) @ 
75 Ohms. 

PL 5 
Video ................ Composite video output, 1 V p-p 

@ 75 ohms. 
Advanced VTR Sync . ... For V-lock VTR: Advanced com­

posite sync ± 10 lines, 1 V@ 75 
ohms; automatic or manual. 

Sync ................. Horizontal, vertical, composite 
sync, composite blanking, burst 
flag, 4 V @ 75 ohms. Subcarrier 
2 V @75ohms. 

I• AL 
Size ................. 48.3 cm (19") wide x 8.9 cm (3.5") 

high x 48.3 cm (1911
) deep. Ship­

ped as stand alone unit with rack 
ears. 

Power .. . ........... . Approx. 175 W: 100, 120,220,240V. 
48-66 Hz 

Weight ............... 35 lbs. (15.9 kg) 
Ambient Temperature ... 50°F • 104°F (10° - 40°C) 
Ambient Humidity ...... 10% - 80% 

-, "') jC 

Image Enhancer/ Noise Reducer 
16 Line Memory 
Fiberglass Shipping Case 

• Note: Recorder and tape signal to noise capab1lit1es affect time 
base stability. A decrease In signal-to-noise ratio below approxi­
mately 40 dB will cause an increase in residual time base error 

Speclflca1lons sublect to chenge without no t,ce. 

c · 
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CVS 517 PAL/SECAM 
Digital Video 
Time Base Corrector 

HA.RRIS ~ COMMUNICATION AND \a., INFORMATION PROCESS,NG 
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~ VS] 517 OigltalTlmeBaseCOfrector 

-> • - - I • 0 0 

CVS 5~17: the ideal TBC for PAL/SECAM 

GENERAL 

The CVS 517 is a broadcast quality, PAL (and optional SECAM) 
digital time basu corrector made and priced to give users of 
non-segmented,. heterodyne VTRs all the proven advantages of 
modern digital V'ideo processing. It works w ith 625/50 mono­
chrome and color heterodyne video signals from helical VTRs to 
give both broadcast and non-broadcast v ideo users expanded 
creative versatility for ENG, teleproduction, studio VTR backup 
and much more. Based on the field proven experience of over 
3000 HVS digital TBCs, the CVS 517 comes with features that, 
before, were found only in units costing up to twice as much. 

~" . 
~ - . -. ~ .. .. 

Y.-'-r'-:-.::·· . :-~~ -

TESTED RELIABILITY 

Each CVS 517 is individually tested before shipment using 
the toughest qu1al ity control in the industry. This includes 
computer chectking of components and individual testing 
of each board. !Units are then vibration tested, baked out 
for 100 hours and checked by inspectors who are inde• 
pendent of mar1ufacturing. The result? A TBC that stands 
up to the most demanding operation, backed by a world· 
wide network of distributors and service centers. 
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STANDARD FEATURES 

• "Gyrocomp" Memory Organization-allows correction 
of large time base errors (such as gyroscopic errors), 
without breakup, to make ENG tapes broadcast com­
patible. Standard memory has a 2 horizontal lines 
correction window. 

• Improved Bandwidth-improved input circuitry allows 
tapes from new " high band" ¾" cassette recorders to 
be processed without picture degradation. 

• Digital Color Averaging-lowers chroma noise by 3 dB 
and reduces velocity errors by using digital variable 
delay lines to average chroma. 

• Compact Size-advanced electronic circuitry makes the 
CVS 517 exceptionally compact. a key advantage for 
field production. Height is just 8.9 cm (3½"); weight is 
only 15.9 Kg (35 lbs). 

• Convenient, Front Panel Operation-controls have a 
preset unity position to reduce the possibility of mis­
alignment. Secondary controls and switches are behind 
a sliding cover-easy to get at but protected from 
accidental use. 

• One Cable Gen Lock Sync Generator with Outputs­
simplifies system interface and maintains 25 Hz PAL 
offset in all modes. 

• Built-in Color Dropout Compensator-cleans up "dirty" 
tapes. 

• Built-in Processing Amplifier-provides clean, stable 
outputs. 

• Digital Chrominance-to-luminance Delay Adjustment­
compensates for a commo:1 heterodyne VTR defect. 

• Frame Locked Vertical Interval Edits- smooths out 
rough edits. 

• VTR Versatility-works with Capstan Servo and Non­
Capstan Servo VTRs. 

AP.,LICATIONS 

The CVS 517, with its advanced features and ease of 
operation, opens up entire new application areas for the 
use of video, from Field Production to Closed Circuit 
Television distribution. Listed below are just a few of the 
uses for this versatile TBC. 

Electronic Journalism 
The CVS 517 plays an integral part in field production 
applications, like Electronic Journalism. You can use a 
relatively inexpensive, portable VTR for remote coverage, 
documentaries, news, commercials and special features. 
Additionally, the built-in sync generator gives you field 
production capability, field editing and mixing of sources, 
and direct feedback to the studio via microwave. 
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APPLICATIONS (cont.) 

Back-Up Operations At The Studio 
Instead of using an expensive, direct color VTR for back-up 
recording requirements, use the CVS 517 with an inexpen­
sive, V lock heterodyne VTR. This allows you to make 
better and more efficient use of your expensive machines 
to do in-house production. Overall savings can be 
significant. 

General Playback, Dubbing, Editing & Problem 
Tape Correction 
The CVS 517 effectively handles many chores related to 
broadcast, cable and closed circuit TV operations, whether 
monochrome or heterodyne color. Among other things, it 
ensures high picture quality playback for special review, 
training or CCTV distribution systems. It also gives you the 
ability to do quality dubbing or editing. This latter appli­
cation ls where the full signal correction potential of the 
CVS 517 is realized. With the CVS 517, problem tapes no 
longer need to be a problem. 

The unique "flat-pack" design of the CVS-517 makes all com­
ponents easily accessible for fast, easy maintenance, testing 
and troubleshooting. 

OPTIONS 

SECAM 
The SECAM option allows the CVS 517 to accept hetero­
dyne or direct color inputs from non-segmented SECAM 
VTRs, and provides PAL to SECAM and SECAM to PAL 
transcoding. 

When the input signal is from a vertical lock VTR, the 
output signal will be broadcast stable. When the input 
signal is from a mains lock VTR, the output will be a 
stabilized signal. RGB outputs are available on the back 
panel for routing to RGB switching systems or to an 
external, customer supplied SE CAM encoder. 

PAL/ SECAM Image Enhancer/ Noise Reducer 
The Image Enhancer/Noise Reducer provides a total of 
5 dB of noise reduction in both the luminance and chroma 
channels. Also included: a 3 to 5 dB reduction in ringing 
of the input signal, and horizontal enhancement. The level 
of noise reduction and enhancement is adjustable. An 
Enhancer on/off switch Is located behind the sliding panel 
on the front of the TBC. 

The picture quality improvements are accomplished 
without any degradation of specifications. 

Increased Memory 
A 16 line memory ls available for special "worst case·• 
applications. This :t:8 line correction range further mini­
mizes the effect of gyroscopic errors. 

Direet Color 
This option is specifically designed to function with slide 
store devices. It allows processing of any direct color sig­
nal. However, bandwidth is limited to that of the CVS 517. 

OPTIONS (cont.) 
Dub-to-quad 
This option allows PAL mains lock or remote VTRs to be 
dubbed to direct color video recorders such as quadru­
plex, type "C" and BCN. 

Fiberglass Carrying Case 
Unique packaging and minimal weight (11.4 Kg) make the 
CVS 517 easy to take anywhere. With this specially 
designed fiberglass carrying case. the unit is fully pro­
tected-a special advantage when doing field productions. 

BASIC OPERATION 

Operationally, the Model CVS 517 accepts an input video 
signal, digitizes it and stores it. The signal ls then clocked 
out at a corrected rate and referenced to either an external 
or internal sync generator. The result is a time base 
corrected video signal. 

Capstan Servo VTR 
When the Input signal to CVS 517 is a heterodyne type 
recording from a capstan servo VTR, the output signal is 
a broadcast stable, fully interlaced and color framed 
video signal. t 

GEN LOCK 
(COMPOSITE VIDEO 

OR DRIVES) 

CAPSTAN UNSTABLE 
SERVO VTR VIDEO CVS 517 

ADV. VTR SYNC 

COLOR OR MONOCHROME 
BROADCAST STANDARD 
VIDEO OUT 

I RGB OUTPUTS I 
(SECAM ONLY) 

Note: For DOC, the CVS 517 requires R.F. carrier from VTR 

Non-Capstan Servo VTR 
When the input signal to the CVS 517 is a heterodyne type 
recording from a non-capstan-servo VTR. the output signal 
is a stabilized color slgnal.t Dub-to-quad capability is also 
available at the fl ip of a switch (optional). 

NON-CAPSTAN UNSTABLE 
SERVO VTR VIDEO 
(INCLUDING 1-----CVS 617 

BATTERY 
MACHINE) 

STABILIZED 
VIOEO OUT 

I RGB OUTPUTS! 
(SECAM ONLY) 

Note: For DOC, the CVS 517 requires R.F. carrier from VTR. 

625/50 Monochrome Signal 
When the input signal to the CVS 517 ls a wideband 625/50 
monochrome signal, the output is a stabilized signal with 
bandwidth of 5 MHz. 

tin SECAM. CVS 517 has limo base corrected PAL and synchronized ROB 
outputs. For compos,te t,me base corrected SECAM video out signal, reed 
RGB outputs through a SECAM enc.:ider, 

THE COMPANY 

Harris Video Systems, Inc. is located in Sunnyvale, California. 
U.S.A. Customers include all four major U.S. TV networks (ABC, 
CBS, NBC and PBS). major international networks, independent 
commercial and educational stations, most duplicating facilities 
and a large number of educational and industrial organizations 
worldwide. 

HVS received the coveted Emmy Award for "outstanding 
achievement in engineering development" in May, 1974. HVS 
has been issued a basic U.S. patent covering the general techni ­
que of correcting certain video signals by means of a digital time 
base corrector. 

Other HVS products Include the CVS 630 Series Digital 
Framestore Synchronizer and the EPIC™ computer-assisted 
videotape editor. 
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CVS-517 PAL/SECAM 
SPECIFICATIONS 

GENERAL 
Television Signal 

Standard . , ..... , .. . Accepts monochrome, hetero­
dyne PAL or SECAM standard 625 
line 50 Hz signals. 

Recorder Interface ..... Requires signal from capstan 
servo or mains lock VTR. Not de­
signed to work with quadruplex 
or segmented VTRs. 

Window of Correction .. 2 Horizontal lines. 
Resultant Time Base 

Correction· . . . . . ... Video Luminance: :!: 20 nsec. 
Video Chrominance: :!: 2 nsec 
relative to burst. 

K-Factor (2T P1Jlse) .... 4% color, 2% monochrome. 
Differential Phase ..... Less than 1.5% at 0.280 V 

subcarrier. 
Differential Gain ....... Less than 1.5% at 0.280 V 

subcarrier. 
Signal-to-Noise Ratio .. 55 dB (peak-to-peak signal to rms 

noise) as measured on Rohde and 
Schwarz noise meter. 

Bandwidth, Coller ...... ± 1 dB, 50 Hz to 3.3 MHz. 
- 3 dB at 3.5 MHz. 

Bandwidth, 
Monochrome: ........ Less than 3 dB down at 5.5 MHz. 

Color/Mono 
Compatibilit}' ....... . If burst is not present, the CVS-

517 automatically selects mono 
mode. 

Lock Time .... . _ . .... . Color lock within one millisecond 
after capstan servo VTR has 
obtained V-lock. Approximately 2 
seconds after line lock VTR has 
reached operating speed. 

Processing Am1Plifier ... Reinserts sync, blanking and 
color burst (color burst deleted 
on monochrome signals). 

Frame Lock . . . _ .. .... Wilt automatically frame lock seg­
ments edited randomly at vertical 
interval. 

Gen Lock Rangie ....... Adjustable 2 µsec. 

INPUTS 
Input Reference 

(Gen Lock) ... .. .... 1 V p-p composite video with 
burst o r composite sync, sub­
carrier and PAL I.D. Pulse. 

Input Video ........... Composite video from VTR, 1 V 
p-p @ 75 Ohms. 

Input D.O.C. Reference .. R.F. from VTR for drop out com­
pensator, 0.5 V p-p (nominal) @ 
75 Ohms. 

OUTPtJTS 
Video ................ Composite video output, 1 V p-p 

@ 75 Ohms. RGB (SECAM option 
only)-separate Red, Green and 
Blue outputs, composite or non­
composite. t 

Advanced VTR Sync ... . For V-lock VTR: Advanced com­
posite sync :!: 9 lines, 1 V @ 75 
Ohms. 

Sync ....... • .. . ...... H., V., composite sync, composite 
blanking, burst flag, PAL I.D. 
Pulse, 4 V @ 75 Ohms. Subcar­

PHYSICAL 
rier 2 V @ 75 Ohms. 

Size .. ..• ............ 48.3 cm (19") wide x 8.9 cm (3.5" ) 
high x 48.3 cm (19") deep. Ship­
ped as stand alone unit with rack 
ears. 

Power ....... . ....... Approx. 175 W: 100,120,220,240V. 
48-66 Hz 

Weight ............... 15.9 Kg. (35 lbs) 
Ambient Temperature . .. 10° - 40° C 
Ambient Humidity ...... 10% - 80% 

OPTIONS 
• SECAM 
• PAL/SECAM Image Enhancer/Noise Reducer 
• 16 Horizontal Line Memory 
• Direct Color 
• Dub-To-Quad 
• Fiberglass Shipping Case 

·Note: Recorder and tape signal to noise capabilities affect time 
base stability. A decrease in signal-to-noise ratio below approxi­
mately 40 dB will cause an increase 1n residual time base error. 

tin SECAM. CVS-517 has limo base correcled PAL and synchronized RGB 
outpu1s. ~or composite time base corrected SECAM video out signal, feed RGB 
outpuls through a SECAM encoder. 

------ --

L11ho ,n U.S /\ 
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More than a superb TBC­
a compleite 
signal pr1ocessing system. 

2T pulse r-■ponse 

mulllburst reapon■e 

The 520, in addition to the industry's most advanced lime base 
correction, gives you a complete, self-contained, digital signal 
processing system. Extra-cost options and accessories have 
been all but eliminated-those capabilities have been built into 
the basic package. For example: 
Line-by-hne look-ahead velocity compensation is standard; the 
520 gives you a highly effective digital system that greatly 
reduces chroma phase errors within each video line. It functions 
with both heterodyne and direct color signals. 
A digital dropout compensator, also standard, continually 
monitors RF carrier information from the VTR. In the event of a 
tape dropout. video information from the preceding line-in the 
correct color phase-is inserted in place of the missing 
information. RF automatic gain control (AGC) Insures that 
high- and low-energy tapes can be intermixed without a need 
for any readjustment. 
Switching on the Color Interlace system permits a feed from a 
non-capstan-servo recorder to be dubbed to a production 
recorder-a quadruplex VTR, for example. The 520 does this 
without resorting to any kind of auxiliary equipment-external 
amplifiers, for example. 

What does nine-bit, four-times-subcarrier, PCM digital 
technique mean for you? 
In any digital television system, the rate at which the video 
signal is sampled and the number of digital bits available to 
describe the video signal are critical. They establish theoretical 
limits for such key specifications as K factor, signal-to-noise 
ratio, differential gain and phase, and bandwidth. By increasing 
the sampling rate from three-times-subcarrier to four-times­
subcarrier, the CVS 520 has made significant improvements in 
all these key areas. And by increasing the number of available 
digital bits from eight to nine, it has improved linearity and 
signal-to-noise ratio-while providing additional headroom for 
those occasions when "hot" video-at excessively high levels 
-is fed to the TBC. 
How do these improvements affect what you see on the 
monitor? 
Picture quality Is better. The differences are evident even on 
first-generation program material, and they become more 
pronounced and obvious on multi-generation tapes To look at 
the improvement another way, here are actual, unretouched 
photographs of two measurements of the 520's performance: 

Tames even the wildest errors. 
The 520 handles even the most severe errors with its wide 
correction range-three honzontal lines. Of course, a window of 
this size guarantees that even random edits, if made on a 
vertical interval editor, will be clean and smooth, without picture 
breakup or disturbance. The output of the 520 will always be 
a fully framed signal. 
What happens to the output signal when errors exceed the 
width of the correction window-for example, when sudden 
movement of a portable VTR sets up gyroscopic errors? The 
520's exclusive Gyrocomp circuitry is activated as soon as the 
window is exceeded. The picture then moves gently upward in 
one line steps-creating the subjective impression that the 
camera has been tilted downward slightly. The image does not 
break up; both horizontal movement and hue shift are held to 
the minimum. 

Even noisy tapes are no problem for the 520. Normally, no,se 
on the input signal tends to reduce the stability of the output 
signal; but Harris has designed an extra degree of noise 
Immunity into all 520 circuitry. The result is superior time base 
stability-even with noisy tapes. 
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Better looking pictures from your ENG tapes. 
Digital time base correction is what made ENG a reality. Now 
it has come into widespread use, and has been joined by more 
sophisticated Electronic Field Production techniques. The CVS 
520 offers some special benefits for both of these appl ications. 
The 520 does more than just correct the signals from all ENG 
recorders-ii can actually improve picture quality. For example: 
most VTRs commonly used for ENG suffer from chrominance­
to-luminance delay problems. The 520 lets you program these 
problems out of your playbacks by way of internal jumpers. 
The 520 also provides regenerated or "jittered" 3.58 MHz 
subcarrier; you can feed this signal to the playback VTR, 
standardizing the output and permitting the 520 to be used in 
the Direct mode. The result will be better resolution and 
improved K factor. 
The 520's size and power consumption are important benefits 
for ENG work. It weighs just 35 pounds (15.9 kg) and measures 
just 19 x 3.5 x 19 inches (48.3 x 8.9 x 48.3 cm). 

Operation: Simple and straightforward. 
There's nothing complicated about operating the 520. 
Select the operating mode you want by pushbutton; if you want, 
the 520 will even select automatically between Direct and 
Heterodyne color-making the mode change without changing 
the hue! Status lights on the front panel confirm that the system 
is functioning properly. 
The 520 gives you five operator controls: Video Level, Chroma 
Level, Hue, Set-Up, and V Phase. Three of these-Video Level, 
Chroma Level, and Set-Up-have a preset unity position to 
reduce the possibility of misadjustment. The Chroma Level 
control is operational in all modes; improper chroma levels from 
playback tapes can be corrected to give correct reproduction. 
Secondary controls and switches are located behind a sliding 
cover-easy to get at but protected from inadvertent contact. 

Maintenance made easy. 
If testing and troubleshooting become necessary, the 520's 
concise, straightforward maintenance manual will make them 
easier. All components are readily accessible, and a number of 
thoughtful touches make it easy to work on the 520: 
• Test points and components are easy to identify. Black test 

points are Ground; white test points are Signal. 
• When an oscilloscope ground clip is put on a black test point, 

it is always in close proximity to a Signal test point. 
• An internal test generator makes it easy to check the 

analog-to-digital and digital-to-analog circuitry: simply lift the 
520's cover, move a jumper, and the 520 delivers a ramp 
signal for scope display that will identify the location of any 
errors in the system. 

• Moving a set of jumpers makes the Most Significant Bit the 
Least Significant Bit-and vice versa. This provision lets the 
operator quickly locate problems relating to the LSB, which 
would otherwise be difficult to identify in the nine-bit system. 

Interconnects easily with any television system. 
The 520's advanced design makes for an easy interface with 
any system. 
The genlock sync generator (with a complete set of outputs) 
has timing adjustable from four-microsecond advance to 
two-microsecond delay. It can be timed into virtually any system. 
An additional advance of one horizontal line Is available to 
compensate for such external equipment as the CVS-310 
Image Enhancer Noise Reducer 
Pulse widths of the processing amplifier are set to nominal FCC 
values: they can be adIusted precisely to match those of your 
facility by means of internal jumpers. 
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Any of the last eight lines of the vertical interval may be 
unblanked to pass VITS and VIRS 1nformat1on. H Blanking Is 
also variable 
Adjustable advanced sync or vertical drive, for use with capstan 
servo recorders, makes it simple to connect the 520 to your 
VTR. The 520 readily uses front porch switch and tach pulse 
signals for segmented recorders (such as quadruplex). The 
dropout compensator uses RF feed for dropout sensing. 

The 520 is reliable. 
Every manufacturer, of course, claims to put out a reliable 
product. But Harris backs its claim with the most stringent 
quality control in the industry. 
Several visual checks during assembly start the inspection 
process. Key components are pre-checked by computer before 
being installed. 

Each circuit board is then "cooked"-connected to power for 
a period of time-and individually tested. Only then is it 
installed in the TBC. 

The assembled TBC is subjected to a vibration test and placed, 
under power, in an environmental chamber where the temper­
ature Is cycled from + 50°C to + 10°C over a 100-hour period. 
Finally, 11 is checked by an inspector who Is independent of the 
rest of the manufacturing/test organization. The inspector is 
under orders to behave like a customer-deciding whether the 
product is acceptable for purchase. If absolutely anything is 
substandard-including scratches on the front panel-it is 
rejected. 
The result? A product that will stand up under even the most 
arduous day-to-day use-and that is backed by a worldwide 
network of distributors and service centers. 
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CVS Model 520 
Specifications 

General 

Televmion Signal Standard 

Recorder Interface 

Lock Time 

W1ndo w or Correclion 

ResulUnl Time Base Corroct,on • 
Monochrome 
D1irec1 Color 
H1?te,odyne Color 

K Factor, 2T Pulse 

0I1feren11al Phase 

OHlerenllal Gain 

Signal -10-No,sc Aal!o (P·P signal to 
RMS n,o,se) 

Bandwidth, Dlrecl Color & Mono 

Bandwidth, V-Lock. Heterodyne Color 

Genloc:k Range 

Inputs 

Input V,deo 

Input fleference (Genlock) 

Input D.O.C Reference 

Tach Pulse Input 

Oulpul:a 

Video Ou1pu1 

Sync 

Advanced VTR Sync 

VTA 3 1,8 

F P. SW"llch 

Phyalcnl 

Ambient Temperature 

Ambien1 Humidity 

Power 

Weight 

Accepts NTSC or NTSC·tvpe 525-lme/60 Hz s,gnal 

Requ,res a signal lrom any segmented or non-segmented VTR with or 
wllhout capstan servo, heterodyne or d11ec1 color or monochrome. 

One millisecond alter ven,cal lock (capstan servo VTR), appr. 2 seconds 
alter line lock VTR reaches operating speed . 

.t I SH 

±20ns 
±2n~ 
±3ns relative to burst 

1 % Mono & Direct Color 
3% Heterodyne Color 
4% Line Lock 

2' Wllh 40 IRE subcarrlor 

2% with 40 I RE subcarr1er 

Greater than 60dB as measured on Rohde & Schwarz noise meter w,th 
10kHz hlghpass and 3.58MHz subcamer !laps engaged 

±0.5dB lrom DC. to 4.2MHz: - tdB @ 5 0MHz 

- 3d8 @ 2.5MHz 

Advance of 4 µsec, delay ol 2 µsec 

0.5610 1.78V p-p (IV nominal@ 75 Ohm) torm,nallng inpul. 

Compos,te video w,th bu 1st O 3 to 2 0 P·P @ 75 Ohm. High impedance 
looping input 

A.F. carrier, 3MHz to tOMHz nominal. 0.5V lo 2.0V @ 75 Ohm 

TTL mpul O 10 + 4 OV lorminated ,n 75 Ohm 

One compos,te output available In all modes except bypass. One com• 
posI1e or non.compos,Ie output ava,lable In all modes. IV P·P nominal 
,n10 75 Ohm. 

H Dnve, V D11ve, Sync, Blank,ng and Burst Flag 4 OV P·P rn•o •r 1.,n,.. 
Subcairler 2.0V P·P inlo 75 Ohm. 

Vertical d11ve or composI1e sync (seleclable) 4.0V P·P Into 75 On, 

Regenerated 3.58MHz subcarrier con1ainIng time base errors of lnpul 
video signal, IOV P·P (minimum) ,n10 75 Ohms 

Hoad switching pulse for segmented VTR 3V P·P 

10-C lo 40"C (SO'f to 104'Fl 

10% to 80% 

150W@ 100. 120. 220 or 240V 50 or 60 Hz. 

15 9 Kg (35 ll>s l 

Dimensions W H,D 48.3 x a 9 x 48 3 cm 
19 x3.5x19 inches 

• Recorder and 1ape s1gna1-to-noise capab,hI,es alfect time base s1abll1iy A decrease on s1gnal•IO•nolse ralio below 
appro~:lmately 40dB will cause an Increase ,n residual ume base error 
Specifications subject to change with0u1 notice. 
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CVS 6,30 Series: A family of superb 
frame synchronizers, and much more 
With the introduction of the CVS 630 Series, video users 
can now have a combination of signal processing capa­
bilities that havi~ never before been available in a single 
instrument. 

Although this brochure specifically describes the CVS 
630 NTSC unit. the features and options listed are also 
included in PAL, SECAM and PAL-M models. 

First of all, th,e CVS 630 is a superb synchronizer that 
locks any non-s;ynchronous video source-satellite, micro­
wave, portable ,camera or studio feed-to any television 
system. And it cloes this as well as, or better than, any 
competi tive unit. 

Superb synchronization, however, is just the start of 
CVS 630 capabiilities. Its combination of features, 
versatility and e·conomy puts it in a class by itself. 

A New Digital t~rchitecture 
The CVS 630 de,parts from other digital systems by using a 
unique 8 bit, 14 MHz coding system that processes 
the video signal in component form instead of in 
composite form. 

In operation, when a signal is received, the CVS 630 
captures it, digitizes it in component form and stores it in 
a modern, 16 KRAM-based frame memory. Then , using a 
PROM-actuatecl memory controller, it reads out the signal 
in precise syncl1ronization, re-codes ii and sends it out in 
correct vertical, horizontal and color synchronization. 

VIOEO-§NPlJT 
INPUT PROC 

OATA 
PATH 

MOOUlE 
..___ .... 

0 IGIT Al AUX OUl 
VIDEO ----------+! AUX 1/0 
04TA 

MEMORY 
CONTROL 

SV>IC 
GEN& 
RCG 

OOM· 
PRESSOR 
OPTION 

DATA. 
PATH 

MODULE 

DIA& 
OUTPUT 
PROC 

001 

~--<"°B 

Figure 1: Basic Block Diagram CVS 630 Frame Synchronizer 
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This component coding technique, already thoroughly 
proven in over 1000 CVS digital time base correctors, 
results in simplification of digital circuitry and, conse­
quently, more flexibility. It also allows a "universal" 
memory architecture that makes the CVS 630 much more 
than just a superb synchronizer. 

Also, because component coding is inherently immune 
to color phasing problems, "cycle jump" and horizontal 
picture shift are both theoretically and actually impossible. 
The 4 field (NTSC). 8 field (PAL) or 12 field (SECAM) color 
sequence is always maintained without horizontal picture 
shift. 

Adaptable to all TV Standards 
Because the CVS 630 does have a universal memory, its 
basic design is applicable to all world TV standards­
NTSC, PAL, SECAM and PAL-M. Furthermore, all models 
in the CVS 630 Series have a high degree of commonality 
in parts and plug-in circuitry, to provide additional cost 
and reliability benefits for all users. 

Time Base Correction 
Outstanding time base correction is a bu1ft-in feature of the CVS 
630. Because Harris originated the digital TBC, and is still the 
world leader. HVS engineers have been able to incorporate the 
knowledge gained from more than 3000 digital TBCs now in use 
worldwide. As a result, you get a time base corrector that op­
erates smoothly and efficiently under noisy .,nd less than ideal 
condit ions, w ithou t loss o f output qualit\ In fact. its performance 
1s actually superior to stand-alone TBC s. 

Special Effects 
Another advantage of the CVS 630 is an outstanding 
effects capability. Picture freeze (field or frame) is stand­
ard, and several other effects, like video compression and 
positioning (see facing page), are available as options. 

In addition, because of the flexible memory architecture 
used in the CVS 630, many planned-for "optical" effects 
can be readily supported. 

Digital Noise Reduction 
To even further expand the capability of the CVS 630, a 
digital noise reducer is available as a simple and eco­
nomical option. Designed to complement the built-in TBC, 
this option is described more fully on the facing page. 

Future Expansion 
Besides offering all of the performance features described 
above, the CVS 630 has been specifically designed to 
encourage and permit digital interface. As a result, the 
potential addit ional applications for the CVS 630 are 
virtually limitless: digital graphics ... real time picture 
analysis ... multiple picture effects ... digital still 
store ... and more. 
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FEATURES 
• Stable or Unstable Inputs: Operator attention is not 

needed because stable and unstable inputs can be 
intermixed without switching from "normal" to "TBC" 
modes. 

• "Dual Mode" Hot Switching: Exclusive circuitry permits 
switching of input sources without disruption of output 
video. It also provides smooth handling of odd field 
edits (see below). 

• Smooth Handling of Odd Field Edits: At the flip of a 
switch, the CVS 630 is converted to a framestore/field 
action synchronizer. This allows odd field edits to "slide 
through' ' without freezing, eliminating the jerky, "1920's 
movie" effect often encountered in other synchronizers. 

• Compensation For Lost Video: If input video is lost, the 
CVS 630 either automatically freezes on the last good 
picture or cuts to black, depending on the setting of a 
board-level switch. 

• Picture Freeze: Increases production versatility by 
providing front panel-selectable field or frame freeze. 

• High Noise Immunity: Built-in circuitry extracts maximum 
information from even the poorest quality tapes; signals 
with severe hum and noise pass through without 
difficulty. 

• Exceptional Write Clock Range: Ensures that normal 
tapes, tapes with ''gyro" errors and even off-speed 
tapes will play back with proper correction. 

• RGB Mode: A unique RGB mode, is selectable from the 
front panel of the CVS 630. This mode allows use of 
the CVS 630 with a number of video processing devices 
already available, such as encoders, enhancers, color 
correctors and the like. 

OPTIONS 

Video Compressor/ Positioner 
This plug-in circuit card and remote control panel package 
allows you to reduce, in real time, synchronous or non­
synchronous video input signals to ¼ of their normal size. 
The resulting reduced picture can then be placed in any of 
5 preset positions on the video screen or, through use of 
a joystick control, it may be positioned anywhere the 
operator desires. Horizontal and vertical joystick control of 
full-size pictures Is also included. 

Correct Color D.O.C. 
Also contained on a plug-in card, this option is especially 
useful for local tape playback applications. It monitors off 
tape R.F., detects dropouts, reinserts correct color video 
from the previous line and stores corrected video in the 
frame memory. This ensures that even "frozen" video is 
dropout corrected. 

• Digital Interface: In addition to the normal video inputs 
and outputs, the CVS 630 incorporates a direct memory 
access (OMA) digital 1/0. This opens the door to a wide 
range of digital video processing capabilities. 

• Convenient Front Panel Operation: Operating modes are 
pushbutton selectable, and all operating controls are 
on the front panel. All controls are preset/variable 
so a ''standard'' setting ls always achievable. 
Secondary controls are behind the sliding front panel. 
Included are chroma/ luma delay adjustment and split 
screen for use in comparing input and output signals, 

• Easy Maintenance: The use of plug-in cards for all 
circuitry makes maintenance and/or service of the CVS 
630 simple and fast. Usually it will only involve swapping 
a board. A built-in test generator makes troubleshooting 
easy, and all technical adjustments and test points are 
located behind the front filter grill: readily accessible 
but out of the way. 

• Tested Reliability: Outstanding reliability is achieved for 
the CVS 630 through a combination of careful design 
and thorough testing, using some of the most stringent 
quality assurance standards in the industry. All com­
ponents are de-rated to ensure long life operation, even 
under extreme conditions. Additionally, air flow has 
been maximized to reduce the possibility of hot spots. 

Furthermore, each CVS 630 is put through a 100 hour 
operating burn in. It is then inspected and operationally 
checked by a Customer Acceptance group that reports 
only to the company President. If the CVS 630 doesn't 
pass inspection in every detail, it isn't shipped. 

Digital Noise Reducer 
The flexibility of the unique memory architecture in the 
CVS 630 makes Digital Noise Reduction {DNA) a simple, 
economical plug-in option rather than an expensive, 
separate add-on. You don't even have to buy a O.O.C. 
because the DNA option includes it. 

Through the use of X, Y and Z domain processing, 12 dB 
of noise reduction is readily achievable by the CVS 630 
DNA without the motion artifacts and resolution loss 
common to other noise reduction devices. The DNA even 
reduces quad "banding" to help you sal11age older tapes. 
And, since not all signals have the same kind of noise, the 
CVS 630 DNA has separate controls for luminance and 
chroma noise reduction. As a result, the achievement of 
quiet chroma no longer means over-reduction of the 
luminance. 
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CVS 630 SERIE:S SPECIFICATIONS 

GENERAL 
Signal Inputs 
Video ............... 1 V p-p composite, stable Interlaced or 

unstable heterodyne. 75 ohm 
terminating. 

Genlock ........... . 1 V p-p composite video or composite 
sync. subcarrier and (625 only) PAL 
pulse. High impedance looping. 

D.O.G. . .............. 1 V p-p R.F .. 75 ohm terminating 
RGB ................ 0.7 Vea, 75 ohm terminating 
Signal Outputs 
Video # 1 ............ 1 V p-p composite. by-passable 
Video # 2 .......•.... 1 V p-p composite 
RGB ............ , ... 0.7 Veach 
Sync & Blanking ... , .. 4 V p-p 
Stability 
Residual luma TB,E . , .. :!: 7 nsec with 50 dB S/ N input signal 

:!:20 ns with 40 dB SI N input signal 
Residual chroma TBE .. :!: 1 ° with 50 dB SI N Input 

:!:4° with 40 dB SIN input 

ABOUT HARRIS VIDEO SYSTEMS 
The CVS 630 is just one of the ways HVS uses modern d1g1tal and 
analog technolo!n to make your video production look better. 
Besides being th,e acknowledged world leader in digital time base 
correction, HVS ,3lso manufactures other advanced products us• 
rng video and difJital techniques for professional television. 
Among these are the EPIC™ Computer-Aided Editing System 
and the CVS 310 Image Enhancer/ Noise Reducer. 

Worldwide customers include all major TV networks, many 
independent connmercial and educational stations, most large 
duplicating facilities and a large number of educational, indust• 
rial and CA TV or1;ianizations. All HVS products are backed by a 
w orldwide network of Authorized Sales and Service Distributors. 

525/60 625/ 50 
Performance NTSC/ PAL-M 

Video bandwidth ..... :!: 0.5 dB de 
to 4.2 MHz 

SIN ratio p-p video 
to RMS noise, R/S 
noise meter with 
bandpass filter, 
S.G. Trap & 10 
kHz LPF .•........ 57 dB (ave) 

Differential phase ... , 1.5° 
Differential gain .. , .. 1.5% 
2T K factor ......... 1% 
GIL delay .......... 17 ns max. 
Physical & Electrlcal 

PAL SECAM 

:!:0.5 dB de :!:0.5 dB de 
to 5.0 MHz to 3.6 MHz 

55 dB (ave) 
20 
2% 
1% 
17 ns max. 

55 dB (ave) 
N/A 
NI A 
2% 
17 ns max. 

Dimensions .......... 10.5" (26.7 cm) H x 19" (48.3 cm) W x 
2211 (55.9cm) D 

Weight •............. 50 lb (22.7 kg) 
Ambient temperature .. 10° -40° G 
Humidity ............. 10%-90% non-condensing 
A.G. voltage ......... . 95-125V; 190-250V 50160 Hz 
A.G. power .....•..... 350 W 

Litho in US.A. Specllicalions subiecl to change wlthoul nolice. 3M 6179 
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HARRIS 9100 
FACILITIES 
CONTROL 
For Radio Or TV 

• Bulldlng block concept allows a wide variety of appllca­
tlo ns , from complete automatic facllltles control 
(Including ATS), to slmple remote or local control 

• Reduces operating expenses 

• Improves transmission quallty 

• Improves transmission system rellablllty 

• Offers automatic security measures to protect your 
capital Investment 

• Allows automatic control of bulldlng environment 

• Handles time-related functions automatlcally-tower 
lights on/ off, etc. 
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The Harris 9100 
Facilities Control Provides 
Protection ... And Significant Savings! 
The Harris 9100 Is a facllllles control system 
designed to Improve your performance, 
protect your Investment and cut your 
operating cosIs. The Harris 9100 In Its various 
conllgurallons can provide Intelligent remote 
control; automatic transmitter control: 
automatic logging; plant protection through 
Intrusion and lire alarms; automatic control ol 
such items as tower lights and building 
temperature: and automatic exercising of 
standby equipment. 

In short, the Harris 9100 Facilities Control 
provides surveillance over your transmission 
system and your physical plant, and offers 
protection from costly !allures wherever they 
may occur. 

The system Is composed ol a family of micro­
computer controlled ··building blocks" which 
determine the configuration, based on a 
specific application. Whether your need Is to 
monitor and control a single co-located site or 
to operate up to thr1te remote sites from a 
single location, the Harris 9100 Facllltles 
Control has the llexlblllty to meet your re­
quirements. No matter what the size ol your 
operation-whether you·re AM, FM or TV­
you will find many benellclal applications for 
the Harris 9100 Facilities Control to help 
improve your prolltablllty. 

WHAT HARRIS 9100 
CAN DO FOR YOU 
There are three major areas where Harris 
9100 Facilities Control can provide significant 
savings and/or improvements In a station's 
operation-1) manpower allocation, 2) 
protectlon, and 3) equipment performance. 
Let's take a closer look at each of these for 
specific examples. 

Improved Manpower Allocatlon. The FCC 
requires monitoring and adjusting the broad­
cast transmission to assure compliance with 
technical standards. In addition, It is Impera­
tive that optimum use be made ol the equip­
ment while simultaneously protecting it from 
catastrophic failure. These requirements have 
been complicated by the Increasing use of re­
mote transmitter sites which, while Ideal for 
transmission, are not conducive to manned 
operation. 

The trend in both radio and television has 
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been toward delegatlon or the transmission 
system to operations personnel. Remote con­
trol equipment has been used Increasingly as 
the only acceptable alternative to a full-time 
staff at the remote site. This has been a cost­
effective approach for management, consist­
ent wilh the Increased stabililY and reliability 
of transmitting equipment, However. this ap­
proach does not provide the continuous 
monitoring which can spol !rouble about to 
happen, which can provide trend analysis 
through careful parameter logging and which 
can allow operation at peak performance 
without rule violation. 

The first responslblllty ol operations person­
nel is usually to the program chain. The com­
bo operator often signs the transmitter log-in 
radio It's the announcer, In television It's the 
first-phone switcher. Even In those stations 
with a full-time transmitter engineering stall, 
monitoring the transmitter system may give 
way to higher priorities ol equipment 
maintenance and repair. 

The Harris 9100 Facilities Control meets all 
existing and currently proposed FCC regula­
tions governing the monitoring, adjustment 
and remote control of radio and television 
transmitters. It can ofler very valuable as­
sistance to your operators for flawless trans­
mission monitoring. adjustment and log­
ging-freeing them for more effective work 
elsewhere. 

Operation, Equipment and Plant Protection. 
The broadcaster is faced with potentially cost­
ly mishaps on a daily basis. One such area is 
violation of FCC rules and the resulting fines. 
particularly since Congress has dramatically 
raised the amount of maximum lines. This 
potential for higher fines has also Increased 
as more stations operate their equipment at 
the legal maximum power and modulation 
levels, and operate with lower skilled, often 
untrained operators. 

The transmission system also must meet Its 
own rules In terms ol what constitutes safe 
operation. Careful monitoring together with 
lhe proper action and associated alarms as 
provided by the Harris 9100 Facilities Control 
can help prevent operation outside the legal 
limits, or costly equipment failures with 
resulting lost air time. 

Additional protection can be provided for the 

entire physical plant with monitoring and 
alarms for intrusion or fire which may lead to 
reduced Insurance premiums for these sites. 

Improved Performance. Maximizing equip­
ment life and minimizing FCC violations are 
not the only advantages ol Harris 9100 
Facilities Control. In an increasing number ol 
markets, large and small, operating equip­
ment at the maximum levels is a key to the 
successful competition for higher ratings and 
Increased revenues. Even the most stable 
transmission system needs the attention of 
the Harris 9100 to operate at peak perform­
ance over extended periods of time with 
minimum equipment problems, and without 
FCC rule violations. 

Another area for Improved performance with 
the Harris 9100 Is In trend analysis. Long­
range tracking of very accurate readings helps 
locate problem areas ln the transmission 
system and pinpoint areas for Improvement. 

HOW HARRIS 9100 
FACILITIES CONTROL 
IS USED 
Remote Control. The traditional remote 
control system provides commands to the 
transmission system and feeds back a limited 
amount of Information to the control point. 
Such a system has command channels to 
raise, lower and turn ott or on; status channels 
for on-off indication: and analog channels to 
measure such parameters as 1101tage. current, 
temperature. etc. The Harris 9100 Facilities 
Control opens a new d imension in remote 
control, providing Intelligent surveillance and 
decision-making. Channels are automatically 
scanned and compared with pre-pro­
grammed limits: and alarms are initiated or 
corrective action taken. as appropriate. Power 
can be computed using the Indirect method ol 
power determination and the Harris 9100 can 
serve either as an efficiency monitor or as the 
primary means of power control. 

Automatic logging of all parameters can be 
performed on a regular basis, eliminating 
periodic interruptions of station personnel. 
Also. the logger fully records out-of-limits 
conditions when they occur. 

Time-initiated switching may be employed for 
power levels, changing control limits, check-
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Ing tower lights. and other time-oriented func­
tions. 

Automated Trensmlulon System (ATS). 
The Harris 9160 Automatic Control Unit (ACU) 
provides for A TS operation with Its power and 
modulatlon control. yielding additional 
benefits to management. Relaxed operator 
restrictions will give greater flexlblllty in the 
selection of staff and duties; the FCC require­
ment for a person to be present tor monitoring 
can now easily be met by utilizing a recep­
tionist, switchboard operator or guard. Under 
existing and currently proposed ATS rules. 
there will be a reduction In requirements for 
routine Inspections, meter readings and log­
ging requirements. And there will be much 
less anxiety concerning the reliability of 
switching power modes In AM stations. very 
often a problem where "combo" operators are 
employed. 

To sum it up, the Harris 9100, operating under 
A TS rules. will provide cost savings con­
siderably beyond those provided by remote 
control. through more efficient use of man­
power. 

Facllltlea Control. The Harris 9100 Facilities 
Control Is a true systems approach to the 
transmission system and related physical 
plant. Up to three remote sites can be con­
trolled from a single common control unit at 
the studio. In addition to control of the trans­
mission system. related functions can be sur­
veyed and controlled. Heating, air condition­
Ing and ventilation equipment can be 
monitored. Backup equipment can be exer­
cised and performance logged, all on an 
automatic basis. And temperature sensors 
and Intrusion alarms can be constantly on 
guard for plant protection. By combining the 
monitoring and control o f all functions, the 
Harris 9100 Facilities Control will profitably 
produce greater consistency, precision end 
reliability of operation than Is obtainable with 
existing manually operated equipment. In ad­
dition, The Harris 9100 will allow maximum 
operation of the transmission system to 
provide the most competitive broadcast 
signal In your market. 

The Harris 9100 Facilities Control design Is 
based on over half-a-century of experience by 
Harris In the broadcast equipment field-and 
the quality Is backed by the most experienced 
service organization In the Industry. 

u 

•• 

Studio Unit (9120) 

Transmitter Unit (9130) 

Automatic Control 
Unit (9180) 

lllllillilit•-----•la8llllil 
~~~ 
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Channel Expansion Panel 

Logger 

Harris 9100 
Facllltles Control 
Components 

Studio Unit (9120). Location: 
studio facility. Function: com­
municates with the Transmit1er 
Unit (9130) or the Automatic 
Control Unit (9160) to provide 
monitoring and control of the 
transmitter facility. 

Transmitter Unit (9130). Loca­
tion: transmitter site. Function: 
provides remote control of the 
transmission facility when used 
with a Studio Unit (9120) or an 
Automatic Control Unit (9160). 
Allows remote control from a 
studio facility or from another 
transmitter facility. Alternate 
function: provides local control 
of the transmission facility. 

Autom,tlc Control Unit (9180). 
Location: transmitter or studio 
site. Function: provides 
automatic facility control-i.e., 
automatic control of transmitter 
(ATS), building environment, 
security measures, etc. 

Options 
Channel Expansion Panel. Olfers additional 
channels for the Transmitter Unit (9130) and 
the Automatic Control Unit (9160). Each panel 
adds 8 telemetry, 16 status and 16 command 
functions. Up to 7 Channel Expansion Panels 
may be added to each 9130 and 9160 unit. 

Multi-Site Module (not shown). Allows a 
Studio, Transmitter or Automatic Control Unit 
to communicate with up to three remote sites. 

Logger. Provides printout of all analog and 
status channels from up to three remote si tes. 

Monitor and Alarm Panel. Used in conjunc­
tion with the Automatic Control Unit (9160), 
provides minimal monitoring and control in 
compliance with FCC ATS rules for monitor 
and alarm points. 

--- -· - - i -0 -
•• ~ ' - 31--- -- ----- . 

-
Monitor and Alarm Panel 
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From a co1mplete multi-site automatic facilities control system ... 
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....... to basic automatic control 

.... to remote or local control, the 
Harris 9100 Facilities Control can 
be configured to fit your requirements. 

For complete information and assistance in 
meeting your system needs, please contact 
your Harris Radio or Television 
District Sales Manager, or Harris' 
Domestic Sales Department in Quincy, 
Illinois (phone: 217 /222-8200). 

ADV 542 PTO IN U S A 
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HARRIS 
C OMMUNICATION AND 
~TION..-oc:a......a 

THE 
HARRIS 9000 

PROGRAM CONTROL 
SERIES 

• Three distinct systems available, offering the broadcaster a complete selection to meet his particular 
requirements • MUL Tl-FILE'" Program Memory saves you time ... and money • Easy-to-understand 
video display of current system status • Conversational messages • No special skills required to 
operate system • Live-assist features and ease of operation meet the needs of today's fast-paced 
combo operator • Advanced micro-computer design • Operationally and environmentally proven ... 
hundreds of Harris' systems in field use. 
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The Harris 9000 Program Control 
The purpose of radio program control 

equipment Is to maximize station profits 
through greater operating efficiency and 
through the presentation of a more saleable 
program product. That's pretty basic, but that's 
what it's all about ... saving time ... improving y-our 
product ... increasing your profits. 

That's what the Harris 9000 Program Control 
is all about, too. It has been designed to give 
you the best tool available to increase the 
efficiency and effectiveness of your staff, while 
providing the opportunity to improve your 
sound-whatever your format may be. 

As the originator of micro-computer 
program automation, Harris has drawn on its 
years of experience, and taken the next step 
forward to give you more flexible. more 
convenient, more reliable. and easier to 
operate systems than any available before. 
Harris 9000 systems will handle any format 
flawlessly, yet are so easy to understand, and 
so easy to program that even the most non­
technical person in your station will readily see 
how they work and appreciate their help. 

With many exclusives, from live-assist 
features to the truly advanced MUL Tl-FILE'· 
Program Memory, the Harris 9000 Series rs 
definitely the most advanced concept in 
program automation, and the best there is at Its 
job-helping you improve your results, on the 
air and on the bottom line. 

UNLIMITED 
FLEXIBILITY 
TO HANDLE 
ANY FORMAT .... 

With the wide variety of program formats that 
are on the air today, a system must have great 
versatility i f it is to be able to handle any one of 
them. Harris' 9000 systems have that versatil ity. 
No programming is too complicated-or too 
simple. They will faultlessly handle everything 
from fast-paced "lots-of-music, lots-of-talk" 
programming to a more simple sequence of 
reel-to-reel events integrated with commercials 
at the proper times. In addition, the Harris 9000 
enables management to achieve its goal of 
minimizing the time and errors associated with 
entering commercials and other schedule 
changes. 
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EFFICIENCY AT 
EVERY ST AGE .. . 

The Harris 9000 aggressively pursues 
maximum efficiency at every stage of station 
operation. The video terminal provides 
necessary information-very complete yet very 
simple-for schedule entry and review. Even 
during editing. a status display Informs the 
operator of the on-air situation, alerting him 
to possible problems. Conversational 
messages provide easy-to-understand 
prompting regarding the nature of errors. The 
keyboard layout, developed from Harris' 
experience in hundreds of installations. is 
aimed at fast and reliable scheduling. 

SIMPLIFIED SCHEDULE 
ENTRY WITH 
MULTI-FILE 
PROGRAM MEMORY .... 

The need to separate commercials from 
repetitive format elements was partially 
satisfied with the use of sub-routines. a concept 
developed by Harris and now widely copied 
throughout the industry. With the MULTI-FILE 
Program Memory, Harris' 9000 has vastly 
improved on a good idea, providing a real 
solution to an error-prone, time-consuming 
problem. 

Commercial schedules, music rotations, 
repetitive format elements and special 
programs are all independent schedules which 
must be integrated to create the broadcast day. 
MUL Tl-FILE Program Memory provides 
independent files for these schedules, 
eliminating the need to refer to unrelated 
material. Traffic, for instance, no longer needs 
to know where to go after a commercial cluster. 
Traffic keeps the commercial fife, the music 
director keeps the playlist file, etc. This is a real 
time-saver. 

The Harris 9000 with MUL Tl-FILE Program 
Memory keeps things simple by integrating 
these various schedule files, according to plan 
and always on time. The operator can highlight 
on the video screen the look-ahead display of 
entries from any particular file; in addition, a 
bar graph can be displayed. distinctly 
illustrating the integration of upcoming 
schedule files. The innovative use of graphics 
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MORE VERSA TILE, MORE EFFICIENT 
THAN ANYTHING YOU'VE SEEN BEFORE 

in the Harris 9000 is not only of great assistance 
to the operator, but minimizes effort in the area 

of operator training. 

IMPECCABLE 
EXECUTION .... 

Today's competitive operation can 't afford to 
waste time deciding whether or not a format 
change is possible. The Harris 9000 Program 

Control knows that any format is possible, and 
concentrates on impeccable execution. 
"Tighter playlist control. .. more consistent air 
sound ... increased ratings" are broadcaster 

The 9000 
Series 
Control 
Electronics 

At right is a typical system for 
use with a program service. 
Music Is on reel- to-reel. Com­
mercials (and other cartridge 
material) are in the Instant ac­
cess lnstacart (5) and the ran­
dom access Go-Carts (6 & 7). 
When time-announce Is used, 
deck 14 has even numbered 
minutes and deck 15 has odd 
numbered minutes. The system 
electronics require only hall of a 
standard rack for mounting. 

A. The computer mainframe In­
cludes the monitor panel and 
control electronics. 

B . The solid-state Aud io 
Switcher houses source 
modules, dual silence sen­
so rs, program amplifiers, 
faders and 25 Hz filters. 

C. Computer-grade power sup­
ply. 

0 . Dual flexible-disk drives for 
Increased memory storage 
capabilit ies (9002 and 9003). 

comments that are frequently made about 
Harris' program control equipment. 

Live or automated operation is no longer the 
issue when the end result is a significant 
advantage in ratings and revenues. The Harris 

9000 provides multiple overlaps. dependable 
voice-track synchronization. plus solid support 
for the fast-paced live announcer. 

Live-assist means never having to keep a 
program log, stack carts or cue records. A 
countdown timer, complete with a ten-second 

warning, helps maintain a tight sound. Insertion 
of unscheduled material is easy. This is live­

assist that really aids your on-air talent and 
encourages more creative performance. 
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The 9000 Series Control Terminal 
Programming and operating instructions are communicated to the 
system from a terminal that may be located up to 150 feet from the system 
electronics. The terminal provides continuous video display of various 
operational functions, and is also used for editing purposes. 

Upper area shows on­
air status, r,eal time, 
and the nex.t sched­
uled event. 

Lower area shows, in 
the var ious opera­
tional displays, a list of 
upcoming s:chedule 
entries. In the editing 
modes, this !ierves as 
a "work area". 

A lull typ19wrlter 
keyboard Is 1provlded 
lor entering log mes­
sages for enc,oding. In 
the 9003, the ~;eyboard 
is also used for titles 
and for live copy inser­
tions. 

In the 9003, up to 3 
lines may be used for 
bulletins or other copy 
for live insertions. For 
instance, this copy 
may be typed on the 
news room terminal 
and will appear on the 
studio terminal video 
display. 

The Mode Control 
Keys are used to de­
termine what data is to 
be entered (sched­
uling, set clock, log 
encoding, etc.). Man­
ual operation keys are 
used for remote con­
trol (START, STOP, 
FADE, etc.). 

The Data Entry Key­
board is used for en­
tering instructions. It 
includes dedicated 
function keys to elim­
inate typing frequent­
ly used instructions 
(PLAY, INTRO, LINK, 
etc.). 

"6: -. ... -~- .... -
•... -··· -·· . . . 

•is- --

- - - ~ - - - - - - - -- - -- -- - - - - - ------=-------=------=-==---- - -- ,... ---- - -
--. -- _- -- . . --- ·•JI ... ~ 

YOUR CHOICE OF SYSTEMS TO MEET 
YOUR PARTICULAR REQUIREMENTS. The 
Harris 9000 Series is composed of three 
distinct systems. each showing a progressive 
increase In programming capability. The 9001 
is a basic prngram control system which can 
be used for any automation requirement. It 
uses a single video terminal, and has a 1,999-
event memory, which Is expandable up to 
9,999 events. The 9002 fills all program 
control requirements. plus has the ability to 
interface with an external business system, 
and can be programmed from totally 
independent !terminals. It has a 1,999-event 
memory, expandable up to 9,999 events. The 
9003 handles even the most sophisticated 

format faultlessly-plus has the ability to 
generate a programming schedule! 

The Harris 9000 Series has been designed 
to expand as your needs expand. All 9000 
Series models can easily be upgraded in the 
field to a higher numbered model. 

THE HARRIS 9001. The 9001 has the full 
mainframe, audio switcher and heavy-duty 
power supply already in use in hundreds of 
installations worldwide. The 1,999-event 
memory (expandable to 9,999 events) and the 
7-day clock allow you to program for a 
weekend or an entire week ahead. The simple 
keyboard and plain-text programming assure 
mastery of system operation by most station 
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personnel in less than a day. Dual-intensity 
video allows highlighting of the schedule 
items chosen by the operator. The types of 
highlighted entries could be commercial 
clusters, music sets, contest/promos-any 
file from the MUL Tl-FILE'" Program Memory. 

Among the many other important 9001 
features are: automatic power failure restart, 
time announce control, network Join, ready 
sensing to prevent dead air, remote control 
and countdown clock for live-assist, bulletin 
insertion, "coffee pot" function relays, self­
testing for on-site troubleshooting, and 
MUL Tl-FILE Program Memory. 

THE HARRIS 9002. In addition to the many 
features of the 9001, the 9002 Includes dual 
flexible-disk drives to increase the memory 
capability and to provide a permanent 
memory storage medium. 

Another key Innovation is the ability of the 
9002 to support totally independent terminals. 
Using MULTI-FILE Program Memory, the 
traffic director and program director can have 
their own files in the program memory. Now 
they can both edit their respective areas of 
event memory simultaneously! And, while this 
Is happening, data can be received or 
transmitted to an external business system 
using the port provided for this purpose. 

THE HARRIS 9003. The Harris 9003 has 
revolutionized the role of program control In 
radio broadcasting by Integrating the 
program system into the planning process­
extending the benefits of program control 
beyond the operations level to everyone 
concerned with the on-air product. 

The traffic director can enter scheduling 
requirements on any 9003 terminal; the 
system either accepts the entry and 
determines where the source material should 
be placed In the system, or advises the traffic 
director of a conflict. Back-to-back 
sc.heduling problems, formerly possible using 

random-access source equipment, are now 
avoided in the Harris 9003. For example, the 
system will alert you that deleting the airline 
spots, because of a plane crash, will result In a 
beer commercial adjacent to the Alcoholics 
Anonymous PSA. 

With the plain-text title display feature, the 
music director no longer has to wonder if the 
system will air the recurrent record he wants 
following a commercial break. With Harris 
9003 in charge of a random access music 
library, it is now possible to specify the names 
of the music selections. Instead of a "Play 05-
27" indication, an operator will see that the 
scheduled selection Is " Sara by Fleetwood 
Mac", along with other information, on the 
same line, such as intro/running time and 
chart position. 

As more stations seek to better localize 
their syndicated programming. there is a need 
for periods of live programming; this may be 
for drive time or news blocks. In any case, the 
Harris 9003 is ideal for the live operator. The 
display shows the name of a song or 
commercial that is on the air, plus the names 
and starting times of upcoming scheduled 
events ... and the countdown timer 
automatically gives the time remaining for the 
on-air event. 

The system software is contained on the 
disk. In the unlikely event of disk failure, the 
system defaults to programmed Read-Only 
Memory (EPROM) chips located on the single 
8080 CPU board; it would then operate 
similarly to the Harris 9002. 

Going beyond the traditional role of the 
program system, the Harris 9003 brings 
significant benefits to the broadcaster-cost 
reduction due to reduced workload at the 
planning stage; improved on-air performance 
from scheduling flexibility; reduction in lost 
revenue due to scheduling errors; and 
improved operator performance due to easier 
system operation. 

MAJOR SYSTEM CAPABILITIES 

t .~ ~ 
~ 

... ~§ J' ,f ~ ~ ~" ., S' 
• it ~ ·S-o.or:, •f 

,._e c7 ~ 
" ~* j....,. . ~ ...... 

.:. oc.; #;:; ~,f~ .,,.•,~ 
()Ocf "o"'- Q.~ rJ' ct ct ..:;($ 

9001 3• 15" No Program-
mable 

No Yes Manual Yes No No 

9002 3-1 s· 15-31 • Yes 
Program- Yes 

mabte (Optional) Yes Manual Yes No No 

31 .. Not Auto- Yes Auto-
9003 Appll- Yes Yes Yes Yes Yes 

(Minimum) cable matlc (Option al) matlc 

·eased on average ot 50 events per hour ·•eased on average ol 110 events per hour 
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 251 
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STANDARD FEATURES 
IN ALL HARRIS 9000 
SYSTEMS ... 

• Video editing and display 

• MUL Tl-FILE '" Program 
Memory 

• Jock-assist countdown 
clock with 1 0-second warn­
ing 

• Automatic power failure 
restart 

• Internal dlagInostic program 
for on-air troubleshooting 

• Built-in time announce con­
trol 

• Interfaces to all popular ran­
dom access machines 

• Ready sensing to prevent 
dead air 

• Crystal-controlled 7-day 
clock 

• Simple one-ltime bulletin in­
sertion 

• Operator "error sensing" 

• Automatic vI:>ice track con­
trol 

• Programmable fade-under 
for talk-over 

• Software logic - your 
safeguard agIainst future ob­
solescence 

• Front panel access to test 
points and adjustments 

• Full function monitoring and 
audition 

• Optional lc,gging, which 
provides discrepancy 
diagnostics 

• 25 Hz detection included for 
all reel-to-re,el sources 

• Ready for miost syndicated 
programmin!~ services 

• Four "coffee, pot" function 
relays included 

• Micro-complJter versatility 

• Complete system remote 
control 

• Dual silence sensors 

• Stereo and sum -channel 
mono outputs 

• Emergency back-up opera­
tion panel 

All processing is accomplished by a single CPU board. Harris 9000 Series circuit boards 
are designed and tested by computer-controlled equipment. 

A COMPLETE LINE ... 
The Harris 9000 Series has been 
designed for easy plug-in expansion 
to accommodate the growth you ex­
pect for your station. Starting with 
the Harris 9001 , which is the basic 
control system. on through the Har­
ris 9002 and 9003, you have a choice 
of models, depending on your initial 
application requ irements. Each 
model is easily upgraded in the field 
to any higher model number. The 
9001 features the same mainframe. 
audio switcher and heavy-duty 
power supply already in use in 
hundreds of Installations worldwide. 
The 9002 adds dual-drive flexible­
disk storage, independent-terminal 
circuitry. and business system inter­
face hardware. The Harris 9003 in­
tegrates the program system into 
the planning process to extend the 
benefits of program automation to 

the management level. Additional 
sources may be added to all models, 
as may the sophisticated Harris log­
ging system. 

BUILT AND BACKED 
TO PROVIDE 
LONG-TERM VALUE .... 

The Harris 9000 Program Control is 
built using the latest computer­
assisted techniques to assure out­
standing reliability in the field. The 
quality of Harris' micro-computer 
program control is backed by the 
most experienced service organiza­
tion in the industry, and is proven 
with the largest users' group in the 
country. Benefit from the experience 
of others. It all adds up to make the 
Harris 9000 Program Control a very 
secure investment for your station. 

For a complete evaluation of your requirements. and a 
system proposal, please contact your Harris Radio District 
Sales Manager. or the Harris Radio Sales Department in 
Quincy. Illinois (217 / 222-8200). 

JK•J SM -280 HARRIS CORPORATION 1980 ADV 554 PTO IN U S A 
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HARRIS 
C OMMUNICATIONS ANO 
INFORMATION HANDLING 

M90 

Modular Audio 

Control 

Console 

• Sophisticated audio control for the radio and television 
broadcaster 

• High RFI / EMI immunity 

• Factory pre-wired and tested, but field expandable 

• Two, four and eight output configurations 

• Combined monaural output standard 

• Up to twenty-six mixing positions 

• Up to fifty-two inputs- more on special order 

• Customer selected module placement 

• Patented linear motion attenuators- five year warranty 

• Optional EQ on each input 

• Switchable Hi Pass/ lo Pass filter on each input 

• Input level of -70 dBm to + 20 dBm with gain trim 

• LED function indicators 

• Independent monitor feeds 

• Input and output monitoring 
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M90 control board, showing typical 4-output channel configuration. 

One of the most veri;otile audio consoles 
available today, Horris' Model M90 is on 
expandable, completely modular, pro­
fessional on-air / production/ reinforcement 
unit. The console pmvides 2 or 4 output 
channels with up to 26 mixing positions (52 
inputs), or up lo 24 miixing positions (48 in• 
puts) in the 8 oulpul channel version. Com­
bined monaural oulpul is standard in all 
versions. 

Customization of each M90 is readily oc· 
complished by seleclin,g, from a wide varie­
ty of plug-in module:,, those that exactly 
meet your requirements. In addition, there 
ore o number of eo,sily altered console 
functions lhol ore "programmed" by the 
use of jumper wires.. creating a brood 
choice of operating clhoroclerislics. 

The M90 provides coimplele VU metering, 
two echo send/ return channels, tolkbock 
communications, programmable control 
room and studio muling, optional EQ at 
each input, two foldb,ock mix outputs (one 
is optional), a slate/ test oscillator, optional 
stereo inputs, and a full line of matching 
accessories that includes a plug-in patch 
boy. 

A fvll capacity syslem, the M90 fills the gap 
between conventional broadcast consoles 
and sophisticated recording consoles, with 
odditonol flexibility Ito meet demanding 
requirements of quo I ity conscious broad­
casters. 
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Depending on the choice of modules, the 
M90 is ready to be used in many different 
applications. 

ON-AIR 
The M90, in the 2, 4 or 8 channel versions, 
functions as either a mono or stereo on-air 
broadcast console. It may be used to 
provide simultaneous discrete mono and 
slereo feeds (rather than limiting the mono 
output to on inferior combine of the stereo 
program). Combined mono is available, 
primarily for checking phase compatibility 
(or where time does nol allow o discrete 
mono mix to be established). Monitor 
muting is interfaced to the input module 
On/ Off and Mic/ Line switches in typical on­
air fashion, except that reprogramming of 
muting is vastly simplified and improved by 
the use of T ronsistor-T ronsistor logic (TTL) 
circuitry instead of relay logic. 

PRODUCTION 

The M90 also functions in the four channel 
configuration as o production console, with 
discrete program outputs suitable for pro­
fessional multi-track recording and broad­
cast production. For these applications, the 
console is equipped with completely in· 
dependent monitor feeds for the control 
room, studio, and foldbock headphones. 
An important monitoring function is served 
by the built-in, 2-section, 4 -chonnel over· 
dub/ foldbock mixer which permits sync 
playback of previously recorded tracks 

with the program output of the console. In 
television, the foldback mix is valuable for 
re-recording (looping). With many more 
monitoring features, and the capability of 
mono and stereo monitoring, owkword 
outboard mixers ore no longer a necessity. 
With optional lone oscillator and high poss 
filter sections, th is console becomes on out­
standing production unit for automation 
lopes. 

Pon pols ore standard on most input 
modules for creative effects. High and low 
pass filters con be useful in cleaning up 
poor recordings. Channel input equalizers 
provide up to 12 dB of boos! or cut at 6 
selectable frequencies. 

An 11 position input gain trim provides an 
additional 40 dB attenuation or 25 dB 
boost to handle unexpected input level 
variations, and accommodates input levels 
of -70 to +20 dBm. This feature is 
available on all input modules except the 
stereo line input module set. 

Complementing the monitor system, a full 
input SOLO system permits preview of all 
inputs for cueing with for greater flexibility 
than conventional cue systems. Control 
room monitor speakers ore automatically 
muted when a SOLO button is depressed. 

CONSOLE MAIN FRAME 

The M90 main frame provides housing for 
all modules, terminations, and interconnec· 
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tions required in the console. The oll 
oluminum enclosure is furnished with 
wolnut formica sides. The system concept is 
one using a motherboard with plug-in 
modules containing amplifiers and 
associated controls. Behind the hinged 
meter panel are plug-in line output 
amplifier cards used as outputs for 
program, echo send, monitor and fold­
back. 

The main frame is exceptionally rugged, 
and lightweight enough to be practical in 
portable applications. Blank space on the 
meter panel can be used for installation of 
digital clocks or other accessories, and 
space is available on the console top panel 
for installation of tape remote controls, etc. 

An illuminated VU meter appears for each 
of the 2, 4 or 8 program outputs in the con­
sole. 

The main frame motherboard will accept 
input modules with or without EQ in any of 
the input positions. Unused positions ore 
covered with matching blank panels. 
Positions to the extreme right are allocated 
to moni tor and master control modules. 

A fully protected rack-mount power supply 
is provided. Designed to work from 230 or 
115 volt AC, 40-60 Hz line source, it is 

regulated and protected against over 
voltage, excessive current, and line voltage 
variations. Power drain is less than 100 
watts. A current limited, fully protected 48-
volt phantom microphone power supply, 
wired to microphone inputs, is included for 
central powering of condenser micro­
phones while retaining dynamic micro­
phone compatibility. 

TYPICAL INPUT 

A typical input position provides a linear 
motion ottenuator and stepped sensitivity 
control to accommodate levels from -70 
dBm to +20 dBm. An optional 3 knob, 6 
frequency equalizer provides 12 dB boost 
or cut at 80 Hz or 150 Hz, 1 .8 kHz or 4 
kHz, and 7 .5 kHz or 12 kHz; In/ Out switch 
with LED indicator; plus Hi-lo filters. 

Switch selection between two inputs which 
may be either microphone or line level is in­
cluded. Solo function with LED indicator at 
each position may be used without in­
ter ruption of program. A simple stropping 
change on the input module PC board per­
mits altering solo function to a pre-foder 
cue function for broadcast applications. An 
On-Off switch with LED indicator and con­
trols for echo send A and B appear on each 
input. 

Frequency 
response: 

PERFORMANCE SPECIFICATIONS 

Noise: 

Distortion: 

Crosstalk: 

Maximum 

± 1 dB 20-20,000 Hz, measured any input to any output at any 
level up to + 18 dBm out. 
Measured from any microphone input to any output channel is 
not less than 74 dB below + 4 dBm output, with a - 50 input, 
nominal gain settings, 20-20,000 Hz unweighted. Measured from 
any line input to any output channel is not less than 80 dB below 
+4 dBm output, with +4 dBm input, nominal gain settings, 20-
20,000 Hz unweighted. 
THD less than 1/10 of 1 %, 30-20,000 Hz at any level up to + 18 
dBm output. less than 5/10 of 1 % 30-1 5,000 Hz at levels + 18 to 
+24 dBm output. Measured any input to output. IM distortion 
less than 0.5% at +18 dBm output. 
Not in excess of -80 dBm at 1,000 Hz and - 65 dBm at 10,000 
Hz. Measured worst case condition, any input to any output, ad­
jacent busses. 

Output level: +24 dBm, transformer isolated. 

Patented linear motion fader is imperviou1 to 
liquid or 1olid foreign matter- warranted for live 
year1! 

U4f 

Rear view, M90, 
1howing input and 
output connection• 
through standard 
multi-pin connectou. 
XLR connectou are 
optional. 

I ., . . . 
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HARRIS' M90 MODULAR AUDIO CONSOLE MAIN FRAME AND MODULES 

The following listings cover the major components available lo customize the M90 audio console to your own 
requirements. Order numbers ore listed in parentheses following the descriptions. A complete chart of these 
components is shown on the following two pages for your ordering convenience. 

MAIN FRAMES 
The M90 series includes four configurations 
of main frames involving two sizes- all 
constructed of heavy aluminum extrusions. 
Each- main frame is supplied with support 
legs to make it free standing or it may be 
flush mounted in a desk or table top. 

All plug-in modules and components, with 
the exception of the power supply, ore 
housed in the main frame . Signal inter­
connect, logic and power distribution for 
all modules is provided by a mother board. 
Potch points, input and output terminations 
ore located ot the back of the main frame 
through multi-pin connectors; however, XLR 
terminations are also available. 

M90-2MF TWO CHANNEL OUTPUT 
MAIN FRAME (MAXIMUM 18 FADERS). 
Main frame for 2 channel output console. 
Includes master faders, moster control 
module (MC4), talkback module (TB), 2 line 
amplifiers (A30), 2 VU meters, power supp· 
ly, logic circuits and wired for maximum 
number of inputs. Accommodates up to 18 
faders (mono, stereo or combination) and 
12 line amplifiers. Size: 38 inches wide, 
32 ½ inches deep and 29 ½ inches high 
(floor to podded arm rest). (740-0201 -
000.) 

M90-4MF FOUR CHANNEL OUTPUT 
MAIN FRAME (MAXIMUM 18 FADERS). 
Main lrame for 4 channel output console, 
Some size and facil ities as 2 channel output 
main frame except it is supplied with 4 VU 
meters and 4 line amplifiers. (740-0202-
000.) 

M90-4MFS FOUR CHANNEL OUTPUT 
MAIN FRAME (MAXIMUM 26 FADERS) . 
Same facilities os 4 channel output main 
frame except it will accommodate 26 
faders. Size: 49 ½ inches wide, 32½ inches 
deep and 29½ inches high (floor to podd­
ed orm rest). (740-0225-000.) 

M90•8MF EIGHT CHANNEL OUTPUT 
MAIN FRAME (MAXIMUM 24 FADERS). 
Main frame for 8 channel output console. 
Accommodates up to 24 faders (mono, 
stereo or combinations). Includes master 
faders, 2 talkbock modules (TB), 2 master 
control modules {MC4 and MC8), l fold• 
back master control module (FBM), 8 VU 
meters, and 11 line amplifiers (A30). Frame 
will house up to 18 line omplifiers. Size: 
49 ½ inches wide, 32 ½ inches deep and 
29½ inches high (floor to podded arm 
rest ). (7 40-0226-000.) 
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MIXING MODULES 
The general term "mixing modules" encom­
passes a wide variety of plug-in modules, 
both mono and stereo, including faders, in­
put modules (with or without equalization) 
and switching modules. 

M90-A 1 A LINEAR MOTION MONO 
FADER. Smooth linear action attenuator 
with over 4 inches of travel. Adjustable ten­
sion. Sealed e lements ore impervious to 
dust, dirt , liquids. Warranted 5 years! 
(7 40-0215-000.) 

M90-A2 LINEAR MOTION STEREO 
FADER. Some as mono fader, except 
stereo. (7 40-0216-000.) 

M90-IME MONO INPUT MODULE WITH 
3 SECTION EQUALIZER. Plug-in mono in­
put module for use in any main frame. On­
Off switch with LED indicator. Automatic 
muting . Two inputs, mic or line, selected by 
interlocked pushbutton; supplied for 1 mic 
and l line input, but can be easily stropped 
for 2 mic and 2 line. Gain trim accom­
modates inputs from - 70 to + 20 dBm; 
patch points; switchable High Pass and Low 
Poss filters independent of equalizers. Solo 
selected by latching type pushbutton with 
LED indicated for " Cue" or "Preview", with 
option for pre-equalizer, pre-fader or post­
equalizer, post-fader operation. Three sec­
tion equalizer- each section fully ad­
justable and each individually selected by 
latching pushbutton, and two echo send 
controls for assigning an adjustable por­
tion of the module output to either one or 
both of two "Echo" or effects busses. (7 40-
0206-000.) 

M90 - IM INPUT MODULE ( NO 
EQUALIZER) . Same os M90-IME module, 
but less the 3 section equalizer. (740-0207-
000.) 

M90-SIM STEREO LINE LEVEL INPUT 
MODULE (NO EQUALIZER) . Accepts left 
and right inputs at line level. Has module 
On-Off switch with LED indicator and 
provides SOLO feed as a combination of l 
and R. (740-0208-000.) 

M90-SPF4 FOUR CHANNEL BUSS AND 
PAN MODULE WITH FOLDBACK t;l. 
Used with 4 channe l output models only. 
Provides method of assigning output from 
mono input module (IME and IM) to any 
one or all of the four output busses. Also 
contains PAN pot and foldbock On-Off 
switch and foldbock level control. (740-
0210-000.) 

M90- SPF2 TWO CHANNEL BUSS 
ASSIGN AND PAN MODULE WITH 
FOLDBACK 12. Performs same function as 
M90-SPF4 module, but for use with 2 
channel output console. (7 40-0213-000.) 

M90-8SPF8 EIGHT CHANNEL BUSS 
ASSIGN AND PAN MODULE WITH 
FOLD8ACK 2 MIX. Performs same lune· 
tion as M90-SPF4 module, but for use with 
8 channel output console. (7 40-0230-000.) 

M90-SSM4 STEREO SWITCHING/ BUSS 
ASSIGN MODULE- FOUR CHANNEL. 
Used with 4 channel output models only. 
Assigns left and right output from stereo in­
put module (SIM) to output busses. (740-
0211 -000.) 
M90- SSM2 STEREO SWITCHING 
MODULE- TWO CHANNEL. Some func­
tion as M90-SSM4 module, but used only 
with 2 channel output models. (7 40-0214-
000.) 
MONITORING MODULES 
Ten different monitoring modules ore 
available, offering relatively simple to very 
extensive monitoring for both loudspeakers 
ond headsets. 

M90-CRM CONTROL ROOM MONITOR 
MODULE. This is o basic monitor select and 
control module for 2 and 4 channel output 
consoles. Facilities include: mono or stereo 
operation; monitor level control; seporote 
pushbutton switches for on-off operation of 
left and right control room speakers; 8 
position interlocked pushbutton switch 
providing monitor inputs from 4 channel 
mix, 2 channel program, 2 !rock lope, 
mono program, mono tape, sum (L + R), 
foldback and auxiliary; LED indicators for 
control room mic and SOLO and SOLO 
buss level control. (7 40-0203-000.) 

M90- 8CRM CONTROL ROOM 
MONITOR MODULE FOR 8 CHANNEL 
OUTPUT CONSOLE. Some operation os 
M90-CRM module, but used only with 8 
channel output console. (740-0227-000.) 

M90-SM STUDIO MONITOR MODULE. 
Used with 2 ond 4 channel output consoles. 
Provides the source for left and right studio 
monitoring speakers. Facilities include: 
level controls for monitor, tolkback and 
foldback ; talkback microphone; LED warn­
ing light for live studio microphone; man• 
ual pushbutton 5witch for studio muting 
with LED indicator and 6 position pushbut­
ton switch for feeding studio monitor from: 
control room monitor, 2 track tape, mono 
tape, foldbock 1 and 2 and on auxiliary in­
put. (7 40-0204-000.) 
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M90-8SM STUDIO MONITOR MOD­
ULE- 8 CHANNEL. Provides some func· 
lions as M90-SM module, but used only 
with 8 channel output console. (7 40-0228-
000.) 

M90-HPC STEREO HEADPHONE CON­
TROL MODULE. Contains headphone level 
control and 6 position pushbutton switches, 
permitting heodphone monitoring of: con­
trol room monitor, SOLO, foldbock l and 
2, and auxiliary inputs. (7 40-0218-000.) 

M90-FM4 FOUR CHANNEL FOLDBACK 
#1 AND MONITOR MIX MODULE. This 
module is employed mainly in overdub 
recording where it is necessary to feed the 
performer a foldbock mix from up to four 
sources al a different mix ratio than the 
control room operator. (7 40-0217-000.) 

M90- 8FB 1 / 8 FOLD BACK 1 Ml X 
MODULE. 
(7 40-0231-000.) 
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M90- 8FB1 / 16 FOLDBACK 1 MIX 
MODULE. 
(7 40-0232-000.) 

M90-8MM8 MONITOR MIX MODULE. 
(7 40-0233-000.) 

M90-8MM 16 MONITOR MIX MODULE. 
(7 40-0234-000.) 

The four modules above perform the some 
function as the M90-FM4, but apply to 8 
channel output operation. 

SPECIAL PURPOSE MODULES 

M90-TO TEST OSCILLATOR MOD­
ULE- 2/ 4 CHANNEL OUTPUT. This 
module provides 8 fixed frequency sine 
waves from 50 Hz to 15 kHz for level set· 
t ing plus a pushbutton operated 30 Hz 
slate tone. The output may be d irected by 
pushbutton switches to any one or all of the 
mixing busses. (740-0220-000.) 

M90-8TO TEST OSCILLATOR MOD­
ULE- 8 CHANNEL OUTPUT. Performs 
some function as M90-TO module, but 
applies to 8 channel output operation. 
(7 40-0235-000.) 

M90-ERM ECHO RETURN ASSIGN 
MODULE PROGRAM AND MON­
ITOR- 2/ 4 CHANNEL OUTPUT. This 
module allows the assignment of the echo 
return (delayed oudio, reverb or special 
effects) to any one or all of the mixing 
busses. Echo return may also be directed 
only to the monitor circuit. Echo master 
goin control and pan control is also includ· 
ed. (7 40-0205-000.) 

M90- 8ERM ECHO RETURN ASSIGN 
MODULE PROGRAM AND MON­
ITOR- 8 CHANNEL OUTPUT. Performs 
some function as M90-ERM module, but 
applies to 8 chonnel output operation. 
(7 40-0229-000.) 
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HARRIS' M90 MODULAR AUDIO 

ORDER NO. TYPE NO. DESCRIPTION 

740-0201-000 M90-2MF 2 Channel Output Main Frame* 1 

7 40-0305-000 M90-2MFX 2 Channel Output Main Frame with XRL Connectors* 1 

7 40-0202-000 M90-4MF 4 Channel Output Main Frame (1 8 input p,os. max.)* 1 

7 40-0306-000 M90-4MFX 4 Channel Output Main Frame (18 Pos.) with XLR Connectors* ' 

7 40-0225-000 M90-4MFS 4 Channel Output Main Frame (26 input pios. max.)* 1 

7 40-0307 -000 M90-4MFSX 4 Channel Output Main Frame (26 Pos.) with XLR Connectors* 1 

7 40-0226-000 M90-8-MF 8 Channel Output Main Frame* 1, *2 

7 40-0308-000 M90-8MFX 8 Channel Output Main Frame with XLR Connectors* 1, *2 

740-0213-000 M90-SPF2 2 Channel Buss Assign & Pan Module w/ foldback #2 

7 40-0214-000 M90-SSM2 Stereo Switching Module- 2 Channel 
7 40-0210-000 M90-SPF4 4 Channel Buss Assign & Pan Module w / foldback #2 

7 40-0211 -000 M90-SSM4 Stereo Switching/ Buss Assign Module-4 Channel 

7 40-0203-000 M90-CRM Control Room Monitor Module*3 

7 40-0204-000 M90-SM Studio Monitor Module* 3 

7 40-0205-000 M90-ERM Echo Return Assign Module Pgm & Monito,ru 

7 40-0206-000 M90-1ME Input Module with 3 Section Equalizer 

740-0207-000 M90-1M Input Module-No Equalizer 

7 40-0208-000 M90-S1M Stereo Line Level Input Module-No Equcilizer 

7 40-0215-000 M90-A1A Linear Motion Mono FaderH 

7 40-0216-000 M90-A2 Linear Motion Stereo Fader 
7 40-0217-000 M90-FM4 4 Channel Foldback #1 & Monitor Mix Module 

7 40-0218-000 M90-HPC Stereo Headphone Control Module 

7 40-0219-000 M90-A30 Plug-in Line Output Amplifier Card 

7 40-0220-000 M90-TO Test Oscillator Module 
7 40-031 0-000 M90-TBS T alkbock/ Slate Switch Module 
7 40-0236-000 M90-B Input Position Blank Panel Kit* 5 

7 40-0227-000 M90-8-CRM Control Room Monitor Module* 3 

7 40-0228-000 M90-8-SM Studio Monitor Module* 3 

7 40-0229-000 M90-8-ERM Echo Return Assign Module Pgm & Monitc>r*• 

7 40-0230-000 M90-8-SPF8 8 Channel Buss Assign & Pan Module w/ Foldback 2 Mix 

NOTES 
* 1Eoch main frame includes floor stand, housing, external power supply witlh 

phantom (48V) microphone power, master control module talkback switch, 
program line amplifiers, master faders, VU meters, logic circuits; completely 
wi.red for maximum number of inputs. 

*21ndudes M90 30/ MS Power Supply, eleven A30 Line Amp. Cards, MC4 I~ 
MC8 Master Control Modules and FBM Foldbock Master Control ModulEt. 
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CONSOLE ORDERING INFORMATION 

00 00 ,() V - - N ('I - - - -N V V ao 
I ' • ' 0 0 0 0 

c,,. c,,. c,,. c,,. 

ORDER NO. TYPE NO. DESCRIPTION ~ ~ ~ ~ 

7 40-0323-000 M90-8-HPC 8 Channel Stereo Headset Control Module ✓ 

7 40-0309-000 M90-8-SSM 8 Channel Stereo Buss Assign Module .J 
7 40-0231-000 M90-8-FB 1 / 8 Foldbock 1 Mix Module (Ch. 1 thru 8 ) .J 
7 40-0232-000 M90-8-FB1 / 16 Foldbock 1 Mix Module (Ch. 9 thru 16) ✓ 

7 40-0233-000 M90-8-MM8 Monitor Mix Module (Ch. 1 thru 8) ✓ 

7 40-0234-000 M90-8-MM16 Monitor Mix Module (Ch. 9 thru 16) ✓ 

7 40-0235-000 M90-8-TO Test Oscillator Module ✓ 

7 40-0237-000 M90-VU Extra VU Meter Installed When Console Built ✓ ✓ ✓ ✓ 

7 40-0313-000 M90-VUB VU Meter w/ Buffer Amp. Installed at time of manufacture ✓ ✓ ✓ .J 
7 40-0314-000 M90-VUP VU Meter w/ Peak Indicator Installed at time of manufacture ✓ ,J ✓ ✓ 

7 40-0238-000 M90-TRC Tape Transport Remote Control ✓ ✓ ✓ ✓ 

7 40-0239-000 M90-PB Plug-in Patch Boy- Inc. Desk Top Cabinet ✓ .J ✓ ✓ 

7 40-0241-000 M90-EX6 6" Extender Module ./ ,J " ✓ 

7 40-0242-000 M90-EX9 9" Extender Module ✓ ✓ " ./ 
7 40-0243-000 M90-30-MS Spare Power Supply (115 or 230 Volt) ./ ✓ ✓ ./ 
7 40-0263-000 M90-DC Digital Clock Mounted in Console ✓ ✓ .J ✓ 

7 40-0264-000 M90-DT Digital Timer Mounted in Console ✓ ./ ✓ ./ 
7 40-0265-000 M90-QS Cue Speaker and Amplifier Mounted in Console ./ ./ ,J ,J 

7 40-0315-000 M90-15AM 4 Pos. Input Selector Module • Mono ./ ./ .J ✓ 

7 40-0316-000 M90-154TM 4 Pos. Input Selector · Mono · Mounted in Tray ✓ ./ t/ ✓ 

7 40-0317-000 M90-15AS 4 Pos. Input Selector Module · Stereo ✓ ✓ ✓ ✓ 

7 40-0318-000 M90-154TS 4 Pos. Input Selector - Stereo - Mounted in Troy " .J .J ✓ 

7 40-0311 -000 M90-ABP2T 2 Channel Transformer Isolated Plug-in Amp.• Line level ✓ 

7 40-0312-000 M90-AMP-2 2 Channel Transformer Isolated Plug-in Amp. - Mic Level ✓ 

7 40-0319-000 M90-0MM 4 Channel to Mono Mix Down Module ✓ ./ 
740-0320-000 M90-5-PS 4 Channel Program Output On/ off Switch Module ✓ ./ 
7 40-0321-000 M90-PSM 4 Channel Program Output Solo Module " " 7 40-0322-000 M90-BMS 8 Channel Mono Mix Down Module ✓ 

250-0288-000 Patch Cord for use with M90-PB patch boy. Switchcroft "Tini-telephone" " ,J ./ ✓ 

patch cord type TT-/742; 1 ft. long, 2 conductor shielded with tip-ring 
sleeve plug , Type TT-253, on each end. 

NOTES 
* 3Requires one Model M90-A30 Line Amp. for each of 2 Outputs. If only 

Mono Monitoring is used, one Model M90-A30 is sufficient. 
*'Requires one Model M90-A30 as Line Amp. 
* 1One Blank Kit required for each unused input position. 
*"Must be used with Model M90-SIM Stereo Input Module. 
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HARRIS 
COMM U N ICATION A N O 
IN ~TION Pfl!OCaSSINO 

M90 

Modular Audio 
On-Air 

Console 

• Program stereo output, Audition ste reo output, plus select­

able PGM or AUD sum channel 

• Simple stereo bus a ssign pushbutton s witches 

• Monitor selector switches for typical broadcast functions 
(PGM, AUD, AIR, etc.) 

• Multiple studio speaker muting 

• Available w ith 1 8 or 26 input channels 

• Incorporates most of the features of the M90 two, four and 
eight output channel consoles 

The Horris M90 ON-AIR oudio console is an extremely versatile, 
highly flexible duol stereo modulor unit with o selectable sum 

channel output. The console is available with an 18 or 26 input 

mainframe to mount the plug-in modules required for your opera· 
lion. Except for the output bus switching and monitoring modules, 

most of the standard M90 modules can be installed in your M90 
ON-AIR console to customize your board to your exact require­
ments. 

M 1iWi?R,i# *' - - -
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Designed specifically for on-a ir use , the 
modules described below feature simplified 
sw,tch,ng and ease of operation. The od­
d it,onol modules needed to complete your on­
a ir console conl,guro1,on ore covered in our 
eight-page M90 Modular Audio Control Con­
sole brochure 

The M90-SS-4B PGM/ AUD Bu, Anign 
Module is used in stereo input channels wi th 
associated M90-SIM Input and M90-A2A 
Foder Modules. These three units ore required 
for each stereo input channel. An engaged 
switch button will release when the other one is 
actuated on the M90-SS4B Module. 

The M90-SSP48 PGM AUD PAN Bu, As-
119n Module ,s similar to the M90-SS4B 
Module except for the pan pot. This is used to 
feed o mono input to the stereo output busses, 
panning the signal from stereo left to center lo 
stereo right An associated M90-IME or M90-
IM Input and M90-A1A Foder Module com· 
pletes o mono input channel. 

The M90-MS48 Moue, Control Module 
contains receued screwdriver od1ustoble 
program and audition stereo controls (in­
d ividual leh ond right), o pushbutton selector 
to feed the sum channel from the program or 
audition outputs, ond the sum gain control. 
The screwdriver pots provide for initial setup 
and d,scouroge operator changes. The Mono 
PGM, or sum goin control , con be adjusted by 
the operator for center buildup ond other sum• 
m,ng problems. 

The M90 -HPCB Headphone Control 
Module hos o 6 -position input selector with a 
unique feature on the top pushbutton. This 
pushbutton interrupts the cue feed into the 

J&I( 1 5M 979 
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M90-CRMB Module ond the control room 
speaker muting. The second cue pos,tion per­
mits normal control room monitoring. Mix A 
oncl Mi>< B ore feeds from the optional line 
omps ,n the Echo Send A ond B circuits, 

The M90-CRMB Control Room Monitor 
Module hos the ,nput selectable to console 
output channels, oir feed, network feed ond 
on auxiliary input. Other facilities include: 
mono or stereo operation; monitor level con• 
trol ; and separate pushbullon switches for on· 
off operation of left ond right control room 
speakers. 

The M90-SMB Stud,o Monitor Module hos 
oll but Mix A and Mix B inputs appearing on 
the M90-CRMB Module. It contains o high 
quality studio tolkbock microphone that is oc· 

tuoted by o switch located on the e><lreme 
right ponel ,n the fader row. An external 
tolkbock microphone may be used if desired. 
A studio speaker feed ON OFF switch ond 
LED indicator provide additional operator 
control. In oddit,on to the stud io monitor level 
control , there ore talkbock level controh for 
studio speakers and foldbock- 1. 

The studio tolkbock feeds into the left studio 
speaker with oppropriote muting control. 
Foldbock-1 is seldom used in on a ir board, but 
the feed is ovoiloble for any special require 
ment The Mix A ond Mix B outputs may be 
used for ony special requirements as well . 
They ore ovoiloble from mono input channels 
only. 

Other optional items such 01 the digital t imer, 
digito l clock, cue amplifier ond speaker con 
be obro,ned in the M90 ON-AIR Console. The 
cue function in this boord replaces the solo 
function ,n the o ther M90 consoles, and the in­
put and monitoring modules hove the funct ion 
designated a s "cue" on the module panels 
There is no reason to odd the cue ampl ifier 
ond speoker lo the M90 consoles unless o d if­
ferent quality of sound is desired for cue than 
thot obtained from the control room monitor 
speaker. The cue circuits ore connected into 
the left control room speaker in boards 
without the cue amplifier. 

A studio muling cord is ovoiloble for ony of 
the M90 consoles with two individual muting 
relay driver circuits for external relays. 24-volt 
power for the relays is token from the M90 
power supply. Several M90-RSM Remote 
Studio Muting Cords may be mounted in the 
M90 cabinet with the relay coil connections 
oppeoring on reor panel plugs, 

The very logical placement of the M90 
modules, and the controls on the modules, 
make th is board comfortable for the operator 
almost immediately ofter he sees it for the first 
time. Yet it hos all the versatility ond flexibility 
found on highly complicated looking boards. 

Improve your operation with on M90 ON-AIR 
Console! 

ORDERING INFORMATION 
Order No. Description 

7 40-0326-000 M90-4MFB Moinfrome, 5 VU 
meters, 18 input channels 

7 40-0336-000 M90-4MF58 Moinfrome, 5 
VU meters, 26 input channels 

740-0327-000 M90-MS4B Module 

7 40-0328-000 M90-5S4B Module 

7 40-0329-000 M90-SSP4B Module 

7 40-0331 -000 M90-CRMB Module 

7 40-0332-000 M90-SMB Module 

7 40 -0333-000 M90-HPCB Module 

7 40-0330-000 M90-RSM Cord 

ADV 545 PTO IN U.S A 
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m 
HARRIS 
COMMUNICATION AND 
INFOAfli.'LA.TION PROCE.S&INQ 

EXECUTIVE 
10-Channel 

Stereo 
Audio Control 

Console 

• 1 O full-stereo mixing channels 

• 29 inputs to the mixers 

• All solid-state plug-in amplifiers 

• Low distortion 

• Excellent frequency response 

• Provision for plug-in sum channel amplifier 

The Executive is one of the most versatile audio con­
soles available today, offering 29 inputs into 10 full­
stereo mixing channels. This highest-quality console 
offers excellent audio performance, and has built a 
solid reputation for long-term reliability. In addition, the 
board layout has been "human engineered" to provide 
great operating convenience. 

MIXING SYSTEM: This ten-channel stereo mixer 
utilizes low impedance ladder type controls in a paral­
lel, minimum loss type, mixing circuit. 

MICROPHONE CHANNELS: Three microphone chan­
nels can be individually switched from the front panel to 
either full stereo operation or fully isolated monophonic 
feed from one microphone into the stereo mixer. There 
are two separate preamplifiers in each of the three 
microphone channels, operated in parallel for stereo 
use. The second preamplifier is bridged off the first 
when a single microphone is used to feed the stereo 
program, simplifying disc jockey, control room or news 
room microphone insertions. 

263 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Microphone transfer switches are 
located imm~diately above the 
microphone mixing channels for in­
stantaneous changes In program­
ming requirements. A second switch 
for each microphone channel allows 
the selection of two sets of stereo 
microphones into each of the three 
channels. This permits the use of six 
sets of stereo microphones without 
patching. 

TURNTABLE CHANNELS Channels 
4 and 5 have switching to accom­
modate four turntables into either 
channel in any sequence. A cue 
position on these two channels per­
mits cueing In the channel not In use. 

TAPE CHANNELS. Channels 6 and 7 
have switching to accommodate four 
tape machines into either channel in 
any sequence. There is a cue posi­
tion on channels 6 and 7 to permit 
previewing and cueing of all 
recorder material before feeding it to 
the transmitter 

REMOTE CHANNEL Four remote 
lines are switched into channel 8 
when mixed into either stereo or 
monophonic programming. The 
stereo mixer in channel 8 has a split­
ting pad on the input to permit 
feeding a monophonic source to 
both sides of the stereo mixer. 

NETWORK CHANNEL Channel 9 is 
the network channel. It is also a 
stereo mixer with a splitting pad on 
the input. since most network 
facilities are monophonic at the pre­
sent time. Should this condition 
change. you simply remove the split­
ting pad and the full stereo facilities 
are restored . An occasional stereo 
network program could be patched 
into one of the stereo channels. A 
cue position permits previewing the 
network, then smoothly fading it into 
the program channel. 

AUXILIARY CHANNEL· Channel 10 
is the auxiliary channel, with two 
Isolation transformers on the input of 
the stereo mixer to prevent any in­
teraction or grounding problems 
with almost any input source. 

CUE-INTERCOM SYSTEM: The cue­
intercom system provides flawless 
network monitoring, remote over-
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ride, remote talk-back, studio inter­
com, turntable cueing, tape cueing 
and general previewing and cueing 
on all but the microphone channels. 
The control room and studio speak­
ers are muted by the channel keys 
and muting relays when there Is a 
live microphone in any of these loca­
tions. 

The cue signals from channels 4 
through 10 are fed into the cue­
Intercom amplifier regardless of the 
position of the cue selector switch. 

PROGRAM SWITCHING FUNC 
TIONS · One front panel switch 
changes the master operation of the 
Executive console from stereo to 
simultaneous or separate operation, 
as desired by the operator. Stereo 
program busses and stereo audition 
busses are designated: "Program 
Left," "Program Right," "Audition 
Left,'' and "Alldition Right." The 
" Program Left" bus is permanently 
connected to the "Master Left" chan­
nel. 

In the STEREO position. the Input of 
the "Master Right" channel is con­
nected directly to the "Program 
Right" bus. Thus, each half of the 
dual attenuators feed through a 
program amplifier to the stereo out­
put line. 

If the optional program amplifier is 
used during stereo programming, Its 
input is bridged across the output of 
both the ''Master Left" and "Master 
Right" channels. The output of the 
optional amplifier is then equal to 
L + R, the compatible stereo signal. 
and may be used to feed an AM 
tramsitter. 

In the SIMULTANEOUS position, the 
input of the "Master Right" channel 
is bridged off the output of the 
"Master Left" channel. This allows 
simultaneous programming of an 
AM and FM transmitter. If the op­
tional program amplifier is used, its 
input can also bridge the output of 
the "Master Left'' channel for 
simultaneous feed . 

In the SEPARATE position, the input 
of the "Master Right" channel for the 
optional program amplifier Is con­
nected to the "Audition Left" bus. so 

separate programming may be fed 
to the AM and FM transmitters. 

The left hand VU meter is connected 
to the output of the "Master Left" 
channel at all times. This is the "Left" 
channel In stereo programming. The 
right hand meter can also be 
switched to the output of the "Master 
Left" channel for a calibration check. 
It may also be switched to the output 
of the "Master Right" channel for 
stereo metering. In addition, it may 
be switched to the output of the op­
tional program amplifier to check the 
level of the compatible stereo. or 
separate programming, to the AM 
transmitter. The next position on this 
switch connects the meter to the 
network feed to check the level of 
the network at any time. The last 
position is for external measure­
ments. 

STEREO MONITORING AMPLIFI­
ERS· Two 8 watt amplifiers are built 
in the Executive for complete stereo 
monitoring. An input switch on the 
stereo monitoring amplifiers permits 
them to be connected to the output 
of the master channels, the output of 
the audition bus booster amplifiers, 
or to an external stereo input. Two 
sets of muting contacts on each 
relay permit muting of the stereo 
speakers-In the control room and 
the studios. These relays are com­
pletely encased, and plug-in for 
complete reliability and 
maintenance. 

TRANSISTOR AMPLIFIERS: The Ex­
ecutive stereo console is completely 
transistorized. All amplifiers are 
plug-in type. with the exception of 
the stereo monitor amplifiers. The 
standard amplifier complement con­
sists of: 

6 preamplifiers (3 pairs for stereo) 
2 booster amplifiers (1 pair for 

stereo) 
2 program amplifiers (1 pair for 

stereo) 
2 monitor amplifiers (1 pair for 

stereo) 
1 cue-intercom amplifier 

In addition. there is the regulated 
transistorized power supply and 
provisions for a third compatible 
program amplifier. 
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EXECUTIVE SPECIFICATIONS 

MIXING CHANNHS 
10 Full stereophonic each with stereo low Impedance ladder at­

tenuator 

INPUTS 
12 Stereo microphones lo 6 preamps. 
9 Stereo turntables. 1ape and projector inputs into 5 stereo mixers. 
4 Remotes Into 1 stereo mixer. 
1 lnd1v1dual steireo network channel 
3 Stereo monitor Inpu1s 

OUTPUTS 
3 Program IIne:; 

2 Stereo pro!~ram lines-simultaneous or stereo. 
1 Monophonic compatible or Independent program line. 

8 Stereo muted monitor outputs. 
2 Stereo unmuled monitor outputs. 
4 Stereo recorcllng outputs. 

10 or more Steq30 speaker outputs. 
2 Interlocked s tudio lnlercom outputs 
2 Headphone oulputs. 

AMPLIFIERS 
10 Plug-In transistor preampliflers 

6 mIcrophonc3 preamplifiers. 
2 Optional microphone preampllfiers (where ordered). 
2 Booster amplifiers. 

3 Plug-in transistor program amplifiers 
2 Program amplll1ers feeding stereo/simultaneous outputs. 
1 Optional ccimpalible or Independent 

1 Plug-in transistor cue/intercom amplifier 
2 Full level tranmstor monitor amplifiers with ganged level controls. 

POWER SUPPLY 
1 Full regulated . electronlcally protected transistor power supply. 

GAIN 
Microphone to program line: 102 dB , 2 dB. Turntable/tape/projec­

tor/remo1e 10 program line: 56 dB, , 2 dB. 
Turntable/tape/projector/remote to speaker output: 70 dB 

FREQUENCY RESPONSE 
(Typical) :- 1.5 dB from 20 to 20,000 Hz in all regular program circuits. 
, 1.0 dB from 30 to 15,000 Hz in all regular program circuits 

(Typical) : 2,0 dB from 20 to 20,000 Hz in all monitor speaker circuits. 
· 1 5 dB from 30 to 15,000 Hz in all monitoring speaker circuits. 

HARMONIC DIS I ORTION 
(Typical) 0.5% Maximum, 20 to 20,000 Hz at +8 dBm output In all 

regular program circuits. 
0 .5% maximum, 30 to 15,000 Hz al +8 dBm output in all regular 

program circuits. 
0.5% maximum. 50 to 15,000 Hz at + 18 dBm output In all regular 

program circuits. 
(Typical) 1.0% Maximum, 20 to 20,000 Hz at + 38 dBm in all monitor 

speaker circuits. 
1.0% maximum. 50 to 15.000 Hz at + 39 dBm (8 watts) In speaker out­

puts. 

INT ERMOOULA TION DISTORTION 
(Typical) 0 .5% maximum, 20 to 20,000 Hz at +8 dBm output In all 

regular program circuits. 
0.5% maximum, 30 to 15,000 Hz at l 8 dBm output in all regular 

program circuits. 
(Typical) 0.5% maximum, 20 to 20,000 Hz at + 18 dBm output In all 

regular program circuits. 
0,5% maximum. 30 to 15,000 Hz at + 18 dBm output in all regular 

program circuits. 
(Typical) 1.0% maximum, 20 to 20,000 Hz at + 38 dBm In all monitor 

speaker circuits. 
1 0% maximum. 50 to 15,000 Hz at + 39 dBm (8 watts) In all monitor 

speaker circuits. 

SOURCE IMPEDANCE 
Microphones-30/50 or 150/250 ohms. 
Turntable/tape/projector/remote/network-600 ohms. 
LOAD IMPEDANCE 
All program llnes-600 ohms. 
Speaker outputs-4 to 16 ohms. 
Recording outputs-600 ohms. 
NOISE 
-122 dBm equivalent Input noise-microphone to program line. 
CROSSTALK 
Below noise level in all channels. 

STEREO ISOLATION 
Below noise level in all channels. 

TRANSISTOR COMPLEMENT 
10 Industrial type totaling 76. 
POWER CONSUMPTION 
Approximately SO watts at 110/ 1171125 volts, 50/60 Hz. 
SIZE & WEIGHT 
53'1>" long, 11 'h" high and 17't." deep. 107 lbs. net wt., 220 lbs. 

domestic. 270 lbs. export, 27 cu. It. 
FINISH 
Satin anodized black nomenclature on natural anodized aluminum 

background panels. white cabinet. blue trim. 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

JK-1.SM-1 80 
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ORDERING INFORMATION 
Executive 10-channel transistor stereo audio control console, complete with 2 
monitor amplifiers, 6 preampllflers, 2 booster amplillers, cue-intercom ampllller, 
2 program amplifiers and power supply ......................................... 994-6158-002 

Optional preampllller .................. ... ................... ................... 994-6034-001 
Optional program amplifier ................ , ..................................... 994-5700-003 
Speaker matching transformer ............. . ..................................... 478-0291-000 
Optional 3rd VU meter .......................................................... 994-6208-001 
Intercom sub•station .... . ................. • .............•.•................•.... 994-6424-001 

AOV. 107F PTO IN US.A. 
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HARR.IS 
COMMUNICA.TtON ANO 
~T'IOH ~.....,g 

S EREO 80 

Eight Channel Stereophonic 

Transistor Audio Console 

FEATURES 
• Eight stereo mixing channels 

• Eighteen inputs to the mixers 

• High program output capability 

• Interchangeable cue, monitor and 
program amplifiers 

Cue amplifier and speaker built in 

• All solid state plug-in amplifiers 

• Talkback to and from two studios and 
remote lines, built in 

• Excellent frequency response and low 
distortion 

• Audition output for recording 

• Concealed master gain controls 

Harris' Stereo 80 is designed for the FM stereo 
broadcaster who is looking for great flexibility and 
superb audio quality. The console features a wide 
choice of inputs and such outstanding performance 
specifications as: frequency response, 20 to 20,000 
Hz with less than 1 dB variation ; and distortion less 
than 0 .5% at all frequencies. 

INPUTS : Eighteen inputs may be switched into 
eight stereo mixing channels to provide a degree of 
flexibility that will satisfy virtual ly any stereo 
requirement. Inputs include five microphones, four 
turntables, five tapes (cartridge or reel-to-reel), three 
remotes and network. 

MIXING CHANNELS : Channels 1 and 2 are equipped 
with low-noise preamplifiers, and are to be used 
with low-impedance, broadcast-type microphones. 
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Each of these stereo channels may select from two 
different pairs of input signals by means of a 
front-pane l switch. 

Channel 3 is also equipped with low-noise 
preamplifiers, and is also intended for use with 
low-impedance, broadcast type microphones. This 
channel has a stereo input and is assigned to the 
control room since these microphones function as 
part of the talkback system. 

Channels 4, 5, 6 and 7 are all medium level inputs 
and may be used with stereo turntab le preamplifiers, 
reel-to-reel tape, or cartridge machines. All channels 
have input transformers whose center taps may or 
may not be grounded, depending upon the given 
installation. They are shipped with the center taps 
ungrounded . A nominal level of -20 dBm or + 4 
dBm at 600 ohms is required. Input pads for the + 4 
dBm are provided on the various tape inputs. 

Channel 8 is specifically designed to function with 
network and remote lines as sources. Various 
combinations of preview, talkback, and program cue 
are possible using the front panel switches. A 
nominal input of at least -20 dBm at 600 ohms is 
required for remotes and -14 dBm for the network. 

All eight channels may be switched to either the 
program or audition positions to permit independent 
recording and monitoring of any of the incoming 
sources without disturbing programming. Channels 
4 through 8 have a cue position associated with the 
channel attenuator which provides s ignal to the 
amplified cue system. This signal can be monitored 
by an internal speaker or external headphones. On 
Channels i and 2, the center position of the program 
audition key switch provides a microphone cue 
signal to the cue selector switch. On Channel 3 this 
position is used with the control room microphones 
for talkback. 
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SPEAKER MUTING :A protective system of warning 
lights and relay speaker muting is provided to 
prevent acoustic feedback and broadcasting of cue 
signa l when "live" microphones are nearby. 

AMPLIFIERS : Each solid-state plug-in amplifier is 
mounted on a separate printed circu it board, which 
in turn mounts in a card-rack holder. These modules 
are as follows: six preamplifier modules, five 
booster amplifier modules, five output amplifier 
modules and one power supply regulator panel. 
Silicon transistors are used to assure the meeting of 
performance specifications and assure optimum 
console operation over a wide ambient temperature 
range. All amplifiers are completely accessible when 
the top of the console is opened, simplifying 
maintenance. 

Program , cueing and monitor amplifiers all have the 
same electrical design and construction, and are 
interchangeable. As a result , two backup program 
amplifiers are provided as part of the console. 

HIGH LEVEL, HIGH FIDELITY OUTPUT : The 
dynamic range of the preamplifiers will accom­
modate microphone levels to -17 dRm without 
overload or distortion. The program amplifiers 
deliver + 32 dBm output and the monitor amplifiers 
+ 40 dBm, all with wide frequency response , low 
distortion and low noise. 

STYLING :The Stereo 80 is handsomely styled with 
sat in anodized aluminum front panels, and white 
Pebble-Tex cabinet. The modern design will comple­
ment any control room decor. 

The hinged top of the Stereo 80 ,., ... and the front panel lowen to provide 
usy access to all conlOI• components. Th• plug-In modular components 
are easily removed for Hrvlce. 
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I LOCIC DIAGRAM 
STU ED 10 CONSOLE 

Specifications 
Operating Mode: Single output stereo programming with 

aud1t1on positions. 
Mixing Channels: Total-8. Three for microphones. two for 

turntables, two for tapes and one for remote/ network. 
Input Circuits: Total-18. Five stereo pairs of microphones. 

lour turntables, two tape machines, three cartridge tape 
machines, three remote lines and one mono network. 

Amplifiers and Power Supplies Provided : Six preampllliers, 
five boosters, five output modules-program, monitor and 
cue (Interchangeable as supplied). One rack-mount power 
supply panel. 

Output Circuits: One stereo program output@ +8 VU , one 
stereo audition output@ -26 VU, one monitor speaker pair 
unmuted for lobby, three monitor speaker pairs muted, one 
mono and one stereo headphone output. 

Monitor Outputs : + 40 dBm @ 8 ohm minimum load . 
Multi-speaker operation should use high impedance 
speakers (32-45 ohm) or accessory speaker-matching 
transformer (48/8 ohm) for minimum load of 8 ohms. 

Gain : Microphone to line : 100 dB. ± 2 dB. Medium level to 
line: 60 dB/36 dB, ± 2 dB. 

Impedances: Microphones: 150/250 ohms balanced. Turn­
table/tape : 600 ohms balanced. Network /remote : 600 

ohms balanced. Monitor output : 8 ohms nominal 
unbalanced. Program output: 600/ 150 ohms balanced. 
Audition output: 600 ohms built out. 

Response : Program: ± 1.0 dB. 20 Hz to 20 kHz. Monitor· 
1.0 dB, 30 Hz to 15 kHz. 

Distortion : Program circuits: 0.5% maximum, 20 Hz to 20 
kHz@+ 18 dBm. Monitor circuits: 1.0% maximum, 30 Hz 
to 15 kHz @ + 40 dBm (10 watts). 

Noise: Program circuits: 75 dB below + 18 dBm with -50 
dBm input(-125dBmequivalent input noise, measured 20 
Hz to 20 kHz). Medium level inputs : (program) 78 dB below 
+ 18 dBm with -10 dBm input. Monitor circui ts : 
signal/ noise = 78 dB below + 40 dBm output. 

Finish : Satin anodized alumlnum panels with lettering in 
black. Cabinet color .... white Pebble-Tex. 

Power: 117 / 234 vol ts, 50/60 Hz. single-phase. Consumption : 
120 watts. maximum. 

Mechanical Size : (Console) 45" wide, 15¾" deep. 7¾" high. 
Weight : 105 lbs (Powersupplypanel)19" wide, 7¾ .. deep, 
7" high. Weight : 21 lbs. 

Shipping Data: Packed weight : domestic. 210 lbs.; export , 
250 lbs. Cubage : 19 cubic feet 

Ordering 
Information 

Stereo 80 eight channel stereo console. complete with six preampliliers ; live boosters; five 
program / monitor/ cue output modules (interchangeable); and one power supply panel . . 994-6867-001 

CP-3M-279 
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Speaker matching transformer . . . 478-0291-000 

ADV 355D PTO IN U.S.A 
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STEREO 5 

Sol id-State 

5-Channel Stereo 

Audio Control 

Console 
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Thirteen inputs into five stereo mixing 
channels 

Compact size saves control room space 

Quiet "push-on / push-off" input switches 

Extensive use of integrated circuits 

All solid state . .. silicon transistors 

Great versatility at a modest price 

Harris' Stereo 5 is a solid-state, stereophonic 
audio control console that provides a high degree 
of flexibility through the use of thirteen inputs 
into five mixing channels. Although compact in 
size, and economical in price, the Stereo 5 offers 
facilities and performance specifications compar­
able to many larger, more expensive consoles. 
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In medium and smaller size FM 
stereo stations, the Stereo 5 is 
ideal as a main ,console. In larger 
stations, the Stereo 5 will find 
application as a production con­
sole, or may be used for inde­
pendent programming from a 
second fac ility. 

VERSATILE INPUT SWITCHING: 
Thirteen inputs can be switched 
into the five mixing channels in a 
manner to satisfy most stereo 
programming requirements. These 
inputs can include four stereo 
microphone paiirs , three stereo 
turntables , three stereo cartridge 
reproducers , om~ stereo reel-to­
reel reproducer, one network and 
one auxil iary stmeo source. The 
thirteen front panel input switches 
are of the "push-,on / push-off" type 
for quiet control room operation. 
There are isolation transformers on 
all program inputs and outputs. 

MICROPHONE CHANNELS (1 & 
2): These two channels are 
equipped with 10,w-noise preampli­
f iers for use with low-impedance, 
broadcast-type microphones. Each 
of these channels may select from 
two different input signals by use 
of front panel switches. 

HARRIS 
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MEDIUM LEVEL CHANNELS (3, 4 
& 5): These three channels are 
designed for medium level inputs 
and may be used with turntables , 
cartridge tape machines, or reel-to­
reel machines. Remote, network or 
auxiliary sources may be assigned 
to any of the nine medium level 
inputs. 

PROGRAM , AUDITION AND CUE 
SELECTION : Any of the five 
mixing channels may be switched 
to the Program Channel or Audi­
tion to permit independent moni­
toring or recording of incoming 
sources without disturbing pro­
gramming. Channels 3, 4 and 5 
also have cue positions, which 
provide signal to the amplified cue 
system . This signal can be moni­
tored by an internal speaker or 
external headphones. Switching is 
by telephone-grade lever-type keys 
that provide maxium durability and 
reliabi llty. 

PROGRAM CHANNELS: The left 
and right program channels are 
identical--each consisting of a 
summing type booster amplifier, 
audio output ampl ifier, VU meter, 
and a master gain control . The 

master gain control , an internal 
adjustment , is prese t at the 
factory to provide 16 dB of reserve 
gain for the console, and is the 
optimum setting for providing 
adequate operating margins of 
signal-to-noise and " headroom". 
The 4-inch VU meters are stand­
ard volume indicators and are 
used in conjunction with the 
mixing channel attenuators to 
establish a reference volume of 
"O" VU, which is equivalent to an 
output level of + 8 dBm. 

ADDITIONAL FACILITIES : A 
three-position monitor selector 
switches the monitoring amplifier 
input to (1) program circuit, (2) 
terminals for an external source, 
and (3) audition circuit. Front panel 
controls also include monitor gain 
and cue gain, and conventional 
high impedance cue and program 
headset jacks for stereophonic 
headphones are provided. 

A protective system of warning 
lights and speaker muting is 
included in the Stereo 5 to prevent 
acoustic feedback and broadcast­
ing of a cue signal when live 
microphones are nearby. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

t 
~ 

;; 

• 
, 
= 

~ ~ 
;: . : . 

~ 

;; = h 

nl .i • J I' l -

r -:• ½ 
B ~ 
~ ::! 

~ 

------- -= 

5 s: 

HARRIS 

:E 
ct 
a: 
c., 
ct 
c 
...J 
ct 
z 
0 
~ u 
z 
:::::, 
u. 
in 

0 
UJ 
a: 
UJ 
I­
en 

273 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

STEREO 5 SPECIFICATIONS 

OPERATING MOOE: Single-channel , stereo­
phonic. 

MIXING CHANNELS : Total-5 . Two microphone 
channels, three medium level (turntable, tape, 
remote, network) channels. Cue positions on 
medium level channel switches. 

INPUT CIRCUITS : Total-13. Four microphone 
inputs, nine medium level (turntable, tape, 
remote, network) inputs. 

OUTPUT CIRCUITS : Totaf-5 . Program, audition, 
two muted monitor for control room and studio, 
one unmuted monitor for lobby. 

AMPLIFIERS ANO POWER SUPPLY : Four pre­
amplifiers, two program, one cue and two 
monitor amplifiers. Self-contained power sup­
ply . 

IMPEDANCES : Microphones: 150/600 ohms, 
balanced. Medium level: 150/600 ohms, bal­
anced. Program output: 150/ 600 ohms, bal­
anced. Audition output: 1,400 ohms maxi­
mum . Monitor outputs : 8 ohms nominal. 
Audition and monitor outputs are unbalanced . 

GAIN : Microphone input to line output : 100 
dB, ± 3 dB. Medium level input to line 

output : 60 dB , ± 3 dB. Medium level input to 
moni tor output : 80 dB , ± 4 dB. 

RESPONSE : Program circuits : 
30-15.000 Hz. Monitor circuits : 
30-15,000 Hz. 

:!: 1 dB , 
± 1.5 dB , 

DISTORTION : Program circuits : 0.5% maxi­
mum (ti ± 8 dBm ; 1.0% maximum @ ±:18 
dBm output level , 30-15,000 Hz. Monitor 
circuits : 3 .0% maximum (ll 6 watts output 
level (lobby output only). 

NOISE : Program circuits : at least 70 dB below 
-+- 18 dBm output with -50 dB input to mic 
channels or -10 dBm input to medium level 
channels. Monitor circuits: at least 70 dB below 
6 watts output level with same input levels. 

FINISH : Beige-gray Pebble-Tex cabinet , natural 
aluminum front panel. 

POWER : 117 / 234 volts, ± 10% , 50 / 60 Hz, 
single phase. 55 watts maximum. 

SIZE : 30 inches long , 8½ inches high, 17½ 
inches deep (76.2 cm x 21 .6 cm x 44.5 cm) . 

WEIGHT : 44 pounds (20 kg). 

SHIPPING DATA : Packed weight, domestic, 54 
pounds: export . 104 pounds (47.2 kg) . 

ORDERING INFORMATION 

Stereo 5, five-channel stereophonic audio console , complete with preamplifiers , 
program amplifiers, cue amplifier, monitor amplifiers, and self-contained power 
supply .. .. . .......................... ..... ... . .............. 994-7691-001 

CP·2.SM•879 ADV. 439C PTO. IN U.S.A. 
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GATESWAY80 
8-Channel 
Sol id-State 

Audio Control 
Console 

• Eight monaural mixing channels 

• Eighteen Inputs to the mixers 

• Extremely low distortion 

• Interchangeable cue, monitor and program amplifiers 

• All solld state plug-In amplifiers 

• Excellent frequency response 

• User servlceablllty 

The Gatesway 80 combines excellent audio, a wide choice of in­
puts, and operating ease In a unit which is attractively and 
functionally styled. 

This is a high-quality monophonic console which provides all 
necessary studio functions and facilities for the typical AM, FM, 
or TV station that broadcasts monophonic programs exclusively. 

INPUTS. The flexibility of the Gatesway 80 is in its wide choice 
of inputs. Eighteen inputs can be switched into eight mixing 
channels. These include five microphones, four turntables, five 
tapes (cartridge or reel-to-reel), three remotes and network. 

MIXING CHANNELS. Channels 1 and 2 are equipped with low­
noise preamplifiers, and are to be used with low-impedance, 
broadcast-type microphones. Each of these channels may select 
from two different input signals by means of a front-panel 
switch. 
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WIDE CHOICE OF INPUTS, UNSURPASSED SOUND 

Channel 3 is equipped with a low-noise 
preamplifier and is also Intended for use 
with a low-Impedance, broadcast-type 
microphone. This channel has a single 
Input and Is assigned to the control room 
since this microphone functions as part of 
the talkback system. 

Channels 4, 5, 6 and 7 are all medium level 
Inputs and may be used with turntable 
preampllflers, reel-to-reel tape, or cart­
ridge machines. All channels have Input 
transformers whose center taps may or 
may not be grounded, depending upon the 
given Installation. They are shipped with 
the center taps ungrounded. A nominal 
level of - 20 dBm or + 4 dBm at 600 
ohms Is required . Input pads for the + 4 
dBm are provided on the various tape 
Inputs. 

Channel 8 Is specifically designed to 
function with network and remote lines as 
sources. Various combinations of preview, 
talkback, and program cue are possible 
using the front panel switches. A nominal 
Input of at least - 20 dBm at 600 ohms Is 
required . 

All eight channels may be switched to 
either the program or audition positions to 
permit Independent monitoring of any of 
the incoming sources without disturbing 

HARRIS 
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SERVICEABILITY 

Full service accessibility to the 
Gatesway 80 ls through the 
hinged cabinet cover and pan­
el. All plug-in modular com­
ponents are easily removed lor 
service. 

programming. Chanels 4 through 8 have a 
cue position associated with the channel 
attenuator which provides signal to the 
amplified cue system. This signal can be 
monitored by an internal speaker or 
external headphones. On Channels 1 and 
2, the center position of the program 
audition key switch provides a microphone 
cue signal to the cue selector switch. On 
Channel 3 this position Is used with the 
control room microphone for talkback. 

SPEAKER MUTING. A protective system 
of warning lights and relay speaker muting 
Is provided to prevent acoustic feedback 
and broadcasting of cue signal when "llve" 
microphones are nearby. 

UNSURPASSED AUDIO. Harris advanced 
all solld state plug-In amplifiers are one of 
the many reasons for the excellence of the 
Gatesway 80. Audio response Is excellent , 
and distortion Is at an extremely low level. 
The Gatesway 80 provides first-class audio 
quality for AM , FM, TV broadcasting, and 
recording studios. 

MODULAR CONSTRUCTION. Each clmpll­
fier is mounted on a separate printed 
circuit board, which In turn mounts In a 
card-rack holder. These modules are as 
follows : three preamplifier modules, three 

booster amplifier modules, three output 
amplifier modules and two power supply 
regulator modules. High quality solid­
state devices are used to assure the 
meeting of performance specifications and 
assure optimum console operation over a 
wide ambient temperature range. All 
amplifiers are completely accessible when 
the top of the console Is opened, 
simplifying maintenance. 

INTERCHANGEABILITY. Program, cueing, 
and monitor amplifiers all have the same 
electrical design and construction, and are 
completely Interchangeable. As a result , 
two backup program amplifiers are provi­
ded as part of the console. 

HIGH LEVEL, HIGH FIDELITY OUTPUT. 
The dynamic range of the preamplillers 
will accommodate microphone levels to 
- 17 dBm without overload or distortion. 
The program amplifiers deliver + 32 dBm 
output and the monitor amplifiers + 40 
dBm, all with wide frequency response, 
low distortion and low noise. 

STYLING. The Gatesway 80 Is handsomely 
styled with satin-anodized aluminum front 
panels, and neutral white cabinet with blue 
trim. The modern design will complement 
any control room decor . 
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GATESWAY 80 SPECIFICATIONS 

OPERATING MODE: Single channel mono with audition 
positions. 

MIXING CHANNELS: Total-8. Three microphones, two turn• 
tables, two tapes and one remote/network. 

INPUT CIRCUITS: Total-18. Five microphones, four turntables, 
two tape machines, three cartridge tape machines, three remote 
lines, one network. 

AMPLIFIERS AND POWER SUPPLIES PROVIDED: Three 
preampllfiers, three boosters, three output modules-program, 
monitor and cue (interchangeable as supplied). Two power sup· 
ply modules. 

OUTPUT CIRCUITS: One program output@ + 8 VU, one monitor 
speaker output unmuted for lobby, three monitor speakers 
muted, two headphone outputs. 

MONITOR OUTPUT: + 40 dBm @ 8 ohm minimum load. 
Multi-speaker operation should use high-impedance speakers 
(32-45 ohms) or accessory speaker matching transformer (48/8 
ohms) for minimum load of 8 ohms. 

GAIN: Microphone to line: 100 dB ± 2dB. Medium level to line: 60 
dB ± 2 dB. 

IMPEDANCES: Microphones: 150/250 ohms balanced. 
Turntable/tape: 600 ohms balanced. Network/ remote: 600 
ohms balanced. Monitor output: 8 ohms unbalanced. 

RESPONSE: Program: ± 1.0 dB, 20 Hz to 20 kHz. 
Monitor: ± 1.0 dB, 30 Hz to 15 kHz. 

DISTORTION: Program circuits: 0.5% maximum, 20 Hz to 20 kHz 
@+ 18dBm. 
Monitor circuits: 1.0% maximum, 30 Hz to 15 kHz @ + 40 dBm 
(10 watts.) 

NOISE: Program circuits: 75 dB below + 18 dBm with - 50 dBm 
input ( · 125 dBm equivalent input noise, measured 20 Hz to 20 

kHz). Medium level inputs: (program) 80 dB below + 18 dBm 
with · 10 dBm input. Monitor circuits: signal/noise = 80 dB below 
-40 dBm output. 

FINISH: Satin-anodized aluminum panels with lettering in black. 
Cabinet color ... neutral white, blue trim. 

POWER: 117/234 volts, 50/60 Hz, single-phase. Consumption: 
60 watts, maximum. 

MECHANICAL SIZE: 39 inches wide, 15:Y• inches deep, 7¾ 
inches high. Weight: 88 lbs. 

SHIPPING DATA: Packed weight: domestic, 120 lbs.: export, 170 
lbs. Cubage: 12.8 cubic feet (domestic). 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

ORDERING INFORMATION 

CP-2.SM• 1279 
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Gatesway 80, e ight channel console, complete with three preampllflers; three boosters; 
three program/ monitor/cue output modules (Interchangeable) and two power 
suppllea ................................................................... 994·6699·001 
Speaker Matching Transformer . . .......... ... ....... .... ...... ..... .... .. . 478•0291-000 

ADV. 485A PTO. IN U.S.A. 
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COMMUNICATION ANO 
INFORMATION PAOCESSING 

MONO 5 
Sol id-State 

5-Channel 

Audio Control 

Console 

.. . ----------••• -------

• Thirteen inputs into five mixing channels 

• Compact size saves control room space 

• Quiet " push-on / push-off" input switches 

• 

• 

• 

Extensive use of integrated circuits 

All solid state . .. silicon transistors 

Great versatility at a modest price 

Harris' Mono 5 is a solid-state audio control 
console that provides a high degree of flexibility 
through the use of thirteen inputs into five 
monaural mixing channels. Although compact in 
size, and economical in price, the Mono 5 offers 
facilities and performance specifications compar­
able to many larger, more expensive consoles . 

... 
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MONO•S .. 

' .. .. ·• ... .,. ·• 
. . .. . t; .·. c,· ff •·C> . · .-

ai -

. .. 
------------- · -·- ~.t:,ee 

In medium and smal ler size AM 
and monaural FM stations, the 
Mono 5 is ideal as a main console. 
In larger stat ions, the Mono 5 will 
find application as a production 
console, or may be used for 
independent programming from a 
second facility. 

VERSATILE INPUT SWITCHING : 
Thirteen inputs can be switched 
into the five mixing channels in a 
manner to satisfy most program­
ming requirements. These inputs 
can include four microphones, 
three turntables, three cartridge 
reproducers, one reel-to-reel repro­
ducer, one network and one 
auxiliary source. The thirteen front 
panel input switches are of the 
"push-on/ push-off" type for quiet 
control room operation. There are 
isolation transformers on all pro­
gram inputs and outputs. 

MICROPHONE CHANNELS (1 & 
2) : These two channels are 
equipped with low-noise preampli­
fiers for use with low-impedance, 
broadcast-type microphones. Each 
of the channels may select from 
two different input signals by use 
of front panel switches. 

,. 
------- . ''" "" ,. .. .. 

MEDIUM LEVEL CHANNELS (3, 4 
& 5): These three channels are 
designed for medium level inputs 
and may be used with turntables, 
cartridge tape machines, or reel-to­
reel machines. Remote, network or 
auxiliary sources may be assigned 
to any of the nine medium level 
inputs. 

PROGRAM, AUDITION AND CUE 
SELECTION : Any of the five 
mixing channels may be switched 
to the Program Channel or Audi­
tion to permit independent moni­
toring or recording of incoming 
sources without disturbing pro­
gramming. Channels 3, 4 and 5 
also have cue positions, which 
provide signal to the amplified cue 
system. This signal can be moni­
tored by an internal speaker or 
external headphones. Switching is 
by telephone-grade lever-type keys 
that provide maximum durabi lity 
and rel iability. 

PROGRAM CHANNEL : The pro­
gram channel consists of a sum­
ming type booster amplifier, audio 
output amplifier, VU meter, and a 
master gain control. The master 
gain control, an internal adjust-

ment, is preset at the factory to 
provide 16 dB of reserve gain for 
the console, and is the optimum 
setting for providing adequate 
operating margins of signal-to­
noise and "headroom". The 4-inch 
VU meter is a standard volume 
indicator, and is used in conjunc­
tion with the mixing channel 
attenuators to establish a refer­
ence of "O" VU, which is equiva­
lent to an output level of + 8 dBm. 

ADDITIONAL FACILITIES : A 
three-position monitor selector 
switches the monitoring ampl ifier 
in put to (1) program circuit, (2) 
terminals for an external source, 
and (3) audition circuit. Front panel 
controls also include monitor gain 
and cue gain, and conventional 
high impedance cue and program 
headset jacks are provided. 

A protective system of warning 
lights and speaker muting Is 
included in the Mono 5 to prevent 
acoustic feedback and broadcast­
ing of a cue signal when live 
microphones are nearby. 
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MONO 5 SPECIFICATIONS 

OPERATING MODE: Single channel , mono­
phonic. 

MIXING CHANNELS: Total-5. Two microphone 
channels , three medium level (turntab le, tape, 
remote, network) channels. Cue positions on 
medium level channel switches. 

INPUT CIRCUITS: Total-13. Four microphone 
inputs, nine medium level (turntable, tape, 
remote. network) inputs. 

OUTPUT CIRCUITS : Total-5. Program, audition, 
two muted monitor for control room and studio, 
one unmuted monitor for lobby. 

AMPLIFIERS AND POWER SUPPLY: Two pre­
amplifiers, one program , one cue and one 
monitor amplifier. Self-contained power sup­
ply. 

IMPEDANCES: Microphones : 150/600 ohms, 
balanced. Medium level : 150/600 ohms, 
balanced. Program output : 150/ 600 ohms, 
balanced. Audition output : 1,400 ohms. 
Monitor outputs : 8 ohms nominal. Audition 
and monitor outputs are unbalanced. 

GAIN : Microphone input to line output : 100 
dB, = 3 dB. Medium level input to line 
output : 60 dB, ± 3 dB. Medium level input to 
monitor output : 80 dB, ± 4 dB. 

RESPONSE: Program circuits : -1- 1 dB, 30-
15,000 Hz. Monitor circuits: + 1.5 dB, 
30-15,000 Hz. 

DISTORTION : Program circuits: 0.5% maxi­
mum @ + 8 dBm ; 1 .0% maximum @ + 18 
dBm output level , 30-15,000 Hz. Monitor 
circuits : 3.0 % maximum @ 6 watts output 
level (lobby o,utput only) . 

NOISE: Program circu its : at least 70 dB below 
+ 18 dBm oiutput with -50 dB input to mic 

channels or •·10 dBm input to medium level 
channels. Monitor circuits: at least 70 dB 
below 6 watts output level with same input 
levels. 

POWER : 117/:234 volts , ::1: 10%, 50/ 60 Hz, 
single phase, 37 watts maximum . 

FINISH : Beige-gray Pebble-Tex cabinet, natural 
aluminum fro1nt panel . 

SIZE : 30 inchHs long, 8½ inches high, 17½ 
inches deep (76.2 cm x 21 .6 cm x 44.5 cm). 

WEIGHT : 41 pounds (18.6 kg). 

SHIPPING OATA1 : Packed weight, domestic, 51 
pounds ; expo-rt, 101 pounds (45.8 kg). 

ORDERING INFORMATIC>N 

Mono 5, five-channel monaural audio console, completie with preamplifiers, 
program amplifier, cue amplifier, monitor amplifier, and self-contained power 
supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 994-7699-001 

CP-2.SM• 1179 ADV. 438C PTO. IN U.S.A. 
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IN ~MATION HANDt..fNG 

MSP-100 
Audio 

Processor 
for 

AM/FM/TV 

• Insures maximum signal power with minimum 
distortion 

• Replaces six to eight separate processors 

• Automatic audio processing 

• Asymmetrical limiting to achieve 126% positive 
peak modulation for AM 

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

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

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

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

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

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

284 

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

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

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

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

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

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

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

A two-quadrant multiplicatton technique 
similar to that employed in the AGC sec­
t ion is used to control limiter gain 
Automatic attack circuitry analyzes the 
signal density in six separate frequency 
bands and selects faster attack times 
when significant high frequency energy is 
present. Automatic recovery Is based on 
the detection of syllabic rate Pulsing 
signals. such as voice. have a waveform 
envelope containing many more pulses 
per second than smooth signals. such as 
certain musical selections. Recovery time 
is selected by a hm1ted bandwidth pulse 
counter to eliminate extreme recovery 
selection errors on very rapid pulses such 
as drum rolls. 

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

FM PROTECTION SYSTEM. High fre­
quency energy can cause significant over­
drive conditions in pre-emphasized 
systems such as FM. TV and SCA broad­
casting, and tape recording. Modificatton 
of the signal is required to eliminate in­
stantaneous overdrive when high frequen­
cies a re present 
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A split-spectrum approach Is used. Low 
frequency signal components have little 
overdrive potential but contribute signifi ­
cantly to signal loudness. High frequency 
signal components affect overdrive great• 
ly. therefore they are controlled to a far 
more significant degree than low-fre­
quency signals. 
Input signal from the limiter ,s pre­
emphasized and split into two bands 
above and below 400 Hz. The high fre­
quency band feeds a parallel clamp circuit 
and fast limiter. The output signal may be 
adjusted to combine any combination of 
limited or clamped signal with the un­
processed low-frequency signal. A final 
broadband clamp circuit controls transient 
peaks and summation errors. De-empha• 
sis after the clamping sections minimizes 
audible harmonic distortion. LED's are 
used to indicate operation of the high 
frequency limiting and clamping. 

AM PROTECTION SYSTEM. To convert 
from FM to AM. simply replace the FM 
Protection Module with an AM Protection 
Module- this Is the only change that is 
needed. 
The AM Protection Module works in con­
junction with the broadband peak limiter 
featuring low distortion and low noise. 
Asymmetrical limiting of the signal is 
achieved through the use of innovative 
circuitry to allow 125% positive peak 
modulation. A polarity reversal circuit. 

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

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

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

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

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

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

MECHANICAL. Modular construction 
allows easy access to all circuit elements. 
All plug-in modules are easily serviced 
through the use of an extender card. 
Metering modules lift out for accessibility 
and the power supply is easily accessed 
by removing the top cover. Ease of 
maintenance and an extremely clean 
appearance have been achieved through 
the use of a mother board and plug-in 
card concept. Most maintenance and ser• 
vice is easily performed without removing 
the unit from its rack. 
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MSP-100 SPECIFICATIONS 
PERFORMANCE SPECIFICATIONS 

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

HARMONIC DISTORTION (TOTAL): 0 25% or less, 20 Hz to 15 kHz 81 + 10 
dBm output with control funo11ons disabled. 

INTERMODULATION DISTORTION: 0 5% or less. 60 Hz and 7 kHz mixed 
4 1 al + 10 dBm output with control functions disabled 

NOISE: 65 dB below + 10 dBm output over 30 Hz to 15 kHz bandwidlh for 0 
dBm input with control functions disabled. 

GAIN: Switch selected. 23 dB or 4 3 dB, ± 2 dB (111pu1 and OUIPUI controls 
allow liner ad1us1mentl 

MAXIMUM OUTPUT LEVEL: + 18 dBm 

GENE RAL 

SOURCE LOAD IMPEDANCE: 600 ohms, balanced or unbalanced 

AC INPUT POWER: 115/ 230 volls, 50/ 60 Hz. single phase. 40 watts. 

TEMPERATURE RANGE: Ope1a1ing, 0° to +55° C. 
storage. -40° to + 85° C, 

HUMIDITY RANGE: Non-condensing. 5% to 95% relative 

ALTITUDE RANGE : To 10.000 feet AMS L 

DIMENSIONS: 17.6" (44 8 cm) W x 14" (35.5 cm) H x 15.1" (38 .4 cm) D 

OPERATIONAL SPECIFICATIONS 

AGC Section 

CROSSOVER FREQUENCIES: Switch selectable. ± 10% 
Low 75, 95. 106. 135. 160. 230 , 320 Hz. 
High 1 7 2.2, 2.5, 3 1. 3 7 5 3 . 7 2 kHz 

ATTACK TIME: (Applicable to each of 3 bands) : Compression or expansion. 
switch selecred .25, 8. 2 .5. 8. 25 milliseconds 

RECOVERY TIME (Applicable to each of 3 banda): Compression or expan­
sion. switch selected O 4 10 6 seconds: dual recovery mode (when used) 
dynamically increases period recovery time up to 11 umes selected 

COMPRESSION RATIO (Applicable to each of 3 bands): Switch selecred. 
12 4, 12 2 : 12 1. 12.0 .5 (dB/dBi at center of range. 

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

COMPRESSION THRESHOLD (Applicable to each of 3 bands): Ad1ustable 
over 12 dB range 

EXPANSION THRESHOLD (Applicable to each of 3 bands): -30 dB 
relative. ad1ustable ± 12 dB. 

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

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

Limiter Section 

ATTACK TI ME: Au1oma11c mode. 25 microseconds to 3.6 milliseconds deter• 
mined by program signal. manual mode. 0.0 4 10 3.6 m1lhseconds. 

RECOVERY TIME: Automatic mode, 40 m1ihseconds to 10 seconds deter• 
m1ried by program signal. manual mode, 0 .4 10 6 5 seconds. Dual recovery 
mode fwheri used) dynamically increases recovery time up 10 11 times 
selecled period 1n either mode 

LIMITING RATIO: 12 0 5 (dB/dBi. minimum 

LIMITING RANGE: 12 dB 

FM Protection Section 

COMPENSATION CURVES: Flet. 25. 50 and 75 microsecond 

ATTACK TIME, H.F. LIMITER; 100 microseconds 

RECOVERY TIME, H.F. LIM ITER: 100 milliseconds 

OPERATIONAL MOOE: Parallel spltt-band w1lh HF control only Crossover 
frequency· 450 Hz High frequency control 1nf1n,tely variable from lull 
clamp 10 full gain-reduction hm111ng 

AM Protection Section 

ASYMMETRICAL LIMITING: 100% to 133%. continuously variable 

LIMITER ATTACK TIME : Automa1,c mode. 25 microseconds to 3 6 
m1ll1seoonds. determined by program signal : manual mode. 0 .04 10 3 6 
milliseconds. 

LIMITER RECOVERY TIME: Automatic mode, 40 milliseconds to 10 
seconds. determined by program signal . manual mode. 0 .4 to 6.5 seconds 
Dual recovery mode (when used) dynamically increases recovery 11me up 10 
11 11mes selected period tn either mode 

ASYMMETRICAL SENSITIVITY: 5% 

SWITCHING TIME: Less than 1 microsecond. 

SWITCHING ACTIVATOR: Pause detector and zero crossing detector 

PAUSE DETECTOR SENSITIVITY: 10 dB. 20 dB. 30 dB below llmtling 
threshold (swuch selecrable) 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE, 

ORDER ING INFORMATION 
MSP-100 FM/TV Audio Processor (stereo) ......... .. ... , ..... ....... ... . , . 
MSP-100 FM/TV Audio Processor ! mono) , .• ,, •. . , 
MSP-100 AM Audio Processor (mono) • . , ,.,,, ..• ,, , , , 

JK-6 5M, 1277 
286 

.994-7967-001 

. . 994-7968-001 
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HARRIS 
COMMUNICATION AND ...,_....TION .....,.,._ 

MSP-90 
Audio 

Processor 

• "Tailor" your sound to your format 

• AM positive peak modulatlon adjustable 100% to 
130% 

• All In 3½ Inches of rack space 

• Extensive LED metering 

• RFI protection ... permits use In transmitter room 

• Maximum processing flexlblllty 

The Harris MSP-90 Is an advanced audio processor that allows 
you to "tailor" your sound to your station's format. Reflecting to­
day's latest design techniques, the MSP-90 otters unsurpassed 
audio performance plus convenient modular construction. And, 
due to the modern manufacturing techniques employed, in­
cluding computerized testing, Harris Is able to otter this audio 
processing series at surprisingly low prices. 

Through Its great flexibility, the Harris MSP-90 can be ordered In 
many configurations: as a mono or a stereo AGC ampllller; an AM 
limiter; a dual AM limiter; a mono or stereo FM limiter; an AGC 
amplifier/AM limiter; or an AGC amplifier/FM limiter. The main 
frame, which includes the power supply, Is designed to accept any 
two of three plug-In modules (AM limiter, FM limiter, AGC 
amplifier) to provide the various configurations. 

Performance specifications of the MSP-90 are excellent In all con­
figurations. As the unit employs the most advanced circuitry 
available, It allows the highest possible modulation levels with 
minimum distortion. 

The MSP-90 incorporates Integrated circuit amplifiers with no dis­
crete transistors. Audio transformers have been eliminated 
through the use of active Instrumentation-type circuits, allowing 
the flexibility of balanced or unbalanced Inputs, and eliminating 
distortion, ringing and the frequency and transient response 
problems normally associated with transformers. 

Precision LED metering Is provided on all modules for accurately 
measuring gain control and for indicating modulation percentage 
and output level. Dual regulation has been provided in the power 
supply for highest reliability. The supply Is fully regulated to 
eliminate problems associated with high line voltages or brown­
outs. 

Special attention has been given to RFI protection through the use 
of shielding, filtering, grounding and special circuit design. The 
main frame utilizes extruded construction for extreme rug­
gedness, and the modular design allows easy servicing with the 
use of an optional extender card. 
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11 
MSP-90 AM LIMITER MODULE 

The MSP-90 AM limiter Is designed lor 
125% positive peak modulation perlor­
mance, allowing the loudest possible 
signal with minimum distortion . It 
eliminates the annoying " thumping", 
"pumping" and "clicks" associated with 
many low-priced ltmlters. Gain is control• 
led by a monolithic Integrated circuit, and 
this modern fast limiter assures excellent 
noise and distortion specifications. Selec­
table recovery time Is provided for 
"tailoring" the sound to station needs. 

True asymmetrical limiting for 125% 
positive peak modulation Is achieved 
through Innovative circuit design. A 
polarity reversal circuit, employing digital 
detection techniques, reverses polarity 
only when the program waveform goes 
through a zero crossing. This allows very 
rapid, Inaudible switching. Rapid recovery, 
with minimum low frequency distortion. Is 
provided by a unique integrated circuit. 
This eliminates audio "holes" produced by 
most other techniques. 

An input selector allows gain changes In 10 
dB steps lor up to a 30 dB Increase In sen­
sitivity, while a fine adjustment control al• 
lows an additional 10 dB range. An LED in• 
dicator Is provided to show excessive drive 
Into the first instrumentation amplifier. 
LED's are also provided on the front panel 
for readout of audio polarity and asym­
metrical limiting. 

Positive peak modulation Is adjustable 

from 100¾ to 130¾ to match your tran­
smitter's capability. 

AM LIMITER 
SPECIFICATIONS 

INPUT: 600 ohms terminating. Maximum 
Input level + 15 dBm. 0 dB limiting 
threshold, + 10 dBm to -30 dBm with 
switching level and Input level control. 

OUTPUT: 20 ohms for 600 ohm load. 
Nominal output level + 10 dBm. Max­
imum output level +24 dBm. 

GAIN: 20 dB ± 1 dB with Input amp set !or 
O dB gain. 

FREQUENCY RESPONSE: ± 1 dB, 20 Hz 
to 20 kHz. 

HARMONIC DISTORTION: ( ~ 10 dBm out­
put) 0.15% maximum, 20 Hz to 20 kHz, 
limiter disabled; 1.0% maximum, 20 Hz 
to 20 kHz, 10 dB limiting, slow recovery. 

INTERMODULATION DISTORTION: [60 
Hz and 7 kHz mixed 4:1 at + 10 dBm out­
put (P. Eq)] 0.30% maximum. limiter dis­
abled; 0.75% maximum, 10 dB limiting, 
single recovery. 

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

LIMITING RANGE: 15 dB. 

LIMITING SLOPE: 18:1. 

LIMITING ATTACK TIME: Less than 40 
microseconds. 

LIMITING RECOVERY TIME: Switch 
selectable from 1.3 seconds to 7 .5 se­
conds. 

LIMITING CONTROL: On-011. 

ASYMMETRICAL CONTROL RANGE: 
100¾ to 130%. 

PAUSE CONTROL: -t AUTO -

PAUSE DETECTOR LEVEL: -10 dB, -20 
dB, -30 dB below limiting level. 

PHASE SWITCHING TIME: Less than one 
microsecond. 

PHASE ACTIVATION TIME: Minimum of 
50 milliseconds, program dependent. 

AC INPUT POWER: 117/234 volts ±10%, 
50/60 Hz, 25 watts. 

DC VOLTAGES: Dual series regulation at 
:!:20 vdc and ± 15 vdc. 

TEMPERATURE RANGE: Operating: -20° 
to + 55° C. Storage: -40° to + 85° C. 

HUMIDITY RANGE: Non-condensing, 5% 
to 90% relative. 

ALTITUDE RANGE : To 10,000 leet 
A.M.S.l. (3048 meters). 

DIMENSIONS: 16.6" (42.2 cm) W x 1.2" 
(3.0 cm) H x 10.3" (26.2 cm) D. 

WEIGHT: 3 lbs. 2 oz, (1.42 kg). 

- -~ - --~--- - - -
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MSP-90 FM LIMITER MODULE 
The MSP-90 FM limiter is designed to pre­
vent FM overmodulatlon while retaining 
maximum loudness with excellent clarity 
and fidelity. This Is accomplished through 
a split spectrum limiting approach which 
prevents high frequency overdrive for pre-
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emphasized systems such as FM, TV and 
SCA. 
The gain controlling section Is a fast 
limiter, which Includes adjustable recovery 
time. It Is designed to minimize noise and 
distortion. 

After this precision high-speed limiter the 
signal Is split Into two audio bands. above 
and below 400 Hz. The high frequency 
band then feeds a parallel clamp circuit 
and another fast limiter. and LED's are 
used to indicate operation or the clamping 
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and limiting. Adjustable de-emphasis alter 
the clamping sections minimizes audible 
harmonic distortion. As high frequencies 
affect overdrive greatly, they are controlled 
to a far more significant degree than the 
low frequency audio components, which 
have little overdrive potential. 

The output signal may be adjusted to com­
bine any ratio of limited or clamped high 
frequency signal with the unprocessed low 
frequency signal. After combining, a final 
broadband clamp circuit controls transient 
peaks and summation errors. 

FM LIMITER 
SPECIFICATIONS 

INPUT: 600 ohms terminating. Maximum 
Input level + 15 dBm. 0 dB limiting 
threshold, + 10 dBm to -30 dBm with 
switching level and input level control. 

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

GAIN: 24 dB ± 1 dB with Input amp set for 
O dB gain. 

FREQUENCY RESPONSE: ± 1 dB, 20 Hz 
to 20 kHz. 

HARMONIC DISTORTION: ( 1- 10 dBm out­
put) 0.25% maximum, 20 Hz to 20 kHz, 
limiter disabled: 1.0% maximum. 20 Hz 
to 20 kHz, 10 dB limiting, slow recovery. 

INTERMODULATION DISTORTION: (60 
Hz and 7 kHz mixed 4:1 at + 10 dBm out­
put (P. Eq)] 0.25% maximum, limiter d is­
abled. 

NOISE: (20 Hz to 20 kHz) Signal-to-noise 
better than 70 dB below limiting 
threshold, FM In hard mode. 

LIMITING RANGE: 15 dB. 

LIMITING SLOPE: 30:1. 

LIMITING START TIME: Less than 40 
microseconds. 

LIMITING RECOVERY TIME : Switch 
selectable from 1.3 seconds to 7 .5 se­
conds. 

LIMITING CONTROL: On-011. 

FM PROTECTION: Split band • dual 
mode. 

PRE-EMPHASIS: 0, 25, 50, 75 microse­
conds. 

DE-EMPHASIS: 0. 25, 50, 75 microse­
conds. 

AC INPUT POWER: 117/ 234 volts :!: 10%. 
50/ 60 Hz. 25 watts. 

DC VOLTAGES: Dual series regulation et 
+ 20 vdc and ± 15 vdc. 

TEMPERATURE RANGE: Operating: -20° 
to + 55° C. Storage: -40° to ➔ 85° c. 

HUMIDITY RANGE: Non-condensing. 5% 
to 90% relative. 

ALTITUDE RANGE : To 10,000 feet 
A.M.S.L. (3048 meters). 

DIMENSIONS: 16.6" (42.2 cm) W x 1.2" 
(3.0 cm) H x 10 3" (26.2 cm) D. 

WEIGHT: 3 lbs. 2 oz. ( 1.42 kg). 

MSP-90 AGC AMPLIFIER MODULE 

The Harris MSP-90 AGC amplifier Is the 
most versatile automatic gain control unit 
available today, with a wide range of con­
trols to ensure maximum processing flex­
ibility. It Is designed to Ideally complement 
the MSP-90 AM or FM limiters. 

The gain controlling section provides up to 
12 dB of expansion and 24 dB of compres­
sion. Adjustments Include: separate attack 
end recovery times for the expander and 
the compressor; a threshold control for ex­
pansion; a selector switch for adjusting the 
expansion level In 3 dB Increments; and a 
tour-position slope control. An advanced 
integrated circuit used for gain control 
minimizes noise and d istortion, and 
provides exact tracking between left and 
right channels when used for stereo. 

An Input sensitivity switch allows gain 
changes In 10 dB steps up to a 30 dB In­
crease In sensitivity. while a fine adjust­
ment control provides an additional 10 dB 
range. 

An overdrive Indicator is provided to show 
excessive drive to the Input amplifier, and 
LED indicators are provided for both gain 
control and output level. The gain control­
ling LED's show both el(panslon and com­
pression operation, while separate LED's 
show actual output level. 

AGC AMPLIFIER 
SPECIFICATIONS 

INPUT: 600 ohms terminating. Maximum 

Input level + 18 dBm. Compression 
threshold +4 dBm to -36 dBm with 
switching level and Input level control. 

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

GAIN: 19 dB ± 1 dB with Input amp set for 
O dB gain, expansion and compression 
functions disabled. 

FREQUENCY RESPONSE: ± 1 dB, 20 Hz 
to 20 kHz. 

HARMONIC DISTORTION: ( + 10 dBm 
ouput) 0.25% mal(lmum. 20 Hz to 20 kHz. 
AGC disabled; 1.0% maximum. 20 Hz to 
20 kHz, AGC on, SLOW. 
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AGC Amplifier Module (continued) 

INTERMODULATION DISTORTION: (60 
Hz and 7 kHz mixed 4: 1 at + 1 O dBm out­
put {P. Eq)J 0.25% maximum, AGC dis­
abled; 1.5% maximum, AGC on, SLOW. 

NOISE: (20 Hz to 20 kHz) Signal-to-noise 
better than 75 dB below compression 
threshold. 

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

EXPANSION SLOPE: Approximately 
2.5:1. 

EXPANSION ATTACK TIME: Selectable 
at 1 second, 500, 300, 200 or 100 millise­
conds. 

Only 3'h Inches of vertical 19-inch rack 
space is required to mount the MSP-90 
main frame, which supplies Input/output 
connections and regulated DC power for 
two MSP-90 modules. Heavy aluminum 
extruded construction is used throughout 
for ruggedness and durability. The 

EXPANSION RECOVERY TIME: Selec-
table at 15, 5, 2.5 or 1 second(s). 

EXPANSION THRESHOLD: ± 5 dB. 

COMPRESSION RANGE: 24 dB. 

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

COMPRESSION ATTACK TIME: Selec• 
table at 250 microseconds, 1, 2.5 or ap­
proximately 25 mllllseconds. 

COMPRESSION RECOVERY TIME: 
Selectable at 3.5 or 1.4 seconds, 750 or 
580 mllllseconds. 

MSP-90 MAIN FRAME 
conservatively-rated. welt-regulated 
primary power supply will operate on 115V 
or 230V, while protecting the modules 
from brownouts and severe overvoltage 
surges. Well-ventilated aluminum top and 
bottom covers keep modules cool and 
dust free. Nylon guide rails and gold-

AC INPUT POWER: 117/234 volts ± 10%, 
50/60 Hz, 25 watts. 

DC VOLTAGES: Dual series regulation at 
± 20 vdc and ± 15 vdc. 

TEMPERATURE RANGE: Operating: -20° 
to + 55° C. Storage: -40° to +es• C. 

HUMIDITY RANGE: Non-condensing, 5% 
to 90% relative. 

ALTITUDE RANGE: To 10,000 feet 
A.M.S.L. (3048 meters). 

DIMENSIONS: 16.6" {42.2 cm) W X 1.2" 
{3.0 cm) H x 10.3" (26.2 cm) 0 . 

WEIGHT: 3 lbs. 2 oz. ( 1.42 kg). 

plated sockets Insure excellent 
mechanical and electrical connections !or 
all modules. Dimensions: 19.0" (48.3 cm) 
W x 3.5" (8.9 cm) H x 15.5" (39.4 cm) D. 
Weight: 12 lbs. 13 oz. (5.81 kg). 

MSP-90 ORDERING INFORMATION 
The MSP-90 may be ordered In the configurations listed below. 
Optional modules are listed as spares or to allow you to recon­
figure a unit. For Instance, you could order an FM limiter module, 

and use It to turn an MSP-90 mono FM limiter Into a stereo unit II 
your station goes stereo at a later date. 

CP-3.SM-279 
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MSP-90 AM Limiter . , ..... , ................. , ......................................... 994-8200-001 
MSP-90 Duel AM Limiter ............................ ................................. 994-8336-001 
MSP-90 FM Limiter (Monaural)., . .. ............... , .......... , .. ,,, . .. . .... . ......... . 994·8201-001 
MSP-90 FM Limiter (Stereo) ........................................................ .. 994-8202-001 
MSP-90 AGC Ampllfler (Monaural) ................ . .........•....••.....•..•.•.••..•.. 994·8203·001 
MSP-90 AGC Ampllfler (Stereo) ...•.•....•.....•...••....•....••...••..•.•.•....•..... 994-8204-001 
MSP-90 AGC Ampllflar/ AM Limiter .............................. ................. ..... 994-8205·001 
MSP-90 AGC Ampllfler/ FM Limiter •.•....••.•.•.••.••..••..•••••.•••..••.•.•••...•••.. 994-8206-001 

NOTE: An extender card la Included with each of the above. 

MSP-90 OPTIONAL SPARE MODULES 

AM Limiter Modula ......................................................•..........•. 992-5235-001 
FM Limiter Module ..•..•......... .. .. • . ................... . •..•.. . ••. .• ••. . .. . ...•... 992-5236-001 
AGC Ampllfler Module ................................................................ 992-5237-001 

ADV 529A PTO. IN U.S.A. 
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HARRIS 
COMMUNICATION A ND 
INFORMATION PROCESSIN G 

MSP-90 
TRI BAND 

AGC 
Audio 

Processor 

, ··•• · 

m-

. ·• · ..... 

. ·• · 

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

• Time averaged true RMS power control 

• Phase coherent filtering with adjustable band to 
band crossover frequencies 

• Program dependent attack t ime 

• Front panel output mix controls enable 
equalization of audio chain for optimum results 

• Ease of setup and operation 

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

Characterized by outstanding reliability, total flex­
ibility, modular construction , and state-of-the-art c ir­
cuitry, the Tri Band AGC boasts a performance level 
previously unattainable in a stand alone unit. In addi­
tion , the Tri Band AGC provides high quality and low 
distortion while maintaining the Harris reputation for 
cost sensitivity. 

,_ 

I .... 
I 

u-~ L 
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With a performance level far 
beyond old gated compressor 
type models, the Tri Band AGC is 
a true Automatic Gain Control 
amplifier system based upon 
complementary expansion and 
compression which totally elim­
inate irritating noise swish-up. 

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

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

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

parent operation possible. 

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

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

MSP-90 TRI BAND AGC SPECIFICATIONS 
INPUT: 600 ohm terminating. Maximum 

level , 28 dBm. Compression threshold 
• 4 dBm to 26 dBm 

OUTPUT: 600 ohm for 600 ohm load. 
Nominal output level 1 10 dBm. Max­
imum output level • 18 dBm. 

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

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

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

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

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

EXPANSION SLOPE: 2:1. 

EXPANSION THRESHOLD: t 5 dB from 
normal 20 dBm. 

EXPANSION ATTACK TIME: 0. 1, 0.2. 0.3. 
0.5 or 1 second. 

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

COMPRESSION RANGE: 24 dB. 

ORDERING INFORMATION 

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

COMPRESSION TYPE: True RMS power 
control 

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

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

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

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

MSP-90 TRI BAND AGC with main frame (monaural) ............................................................ 994-8357•001 

JK-4M-679 
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MSP-90 TRI BAND AGC with main frame (1tereo) ............................................................. 994-8358-001 
MSP-90 TRI BAND AOC Module ....................................................................................... 992-5603-001 

ADV. 544 PTO. IN U.S.A. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

HARRIS 
COMMU NICATION AND 
INFORMATION PROCESSING 

CRITERION 90-1 
CRITERION 90-2 

Tape 
Cartridge 
Systems 

• Meet or exceed NAB specifications 

• Design simplicity for top reliability 

• Superb audio performance 

• Very quiet operation 

• Hysteresis synchronous direct capstan drive motor 
for speed accuracy and stability 

• Completely solid-state electronics for extra reliability 

• Computer testing of components and assemblies 

• Individual testing of each unit 

• Plug-in printed circuit cards 

• Minimum hand wiring 

• Heavy steel chassis construction 
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Crllerlon 90-2 record/ plarback, top .t.w, cover off, allowing modular conatructlon 
and eaar component access. 

CRITERION 90-1 AND 
CRITERION 90-2 

With Criterion 90, Harris provides the most 
reliable, the most rugged, the best per­
fo. ming line of tape cartridge systems ever 
put on the market. No detail has been 
overlooked to insure that your Criterion 90 
will give you top service, year after year, 
from the very first day of delivery. 

Starting with the heavy steel chassis con­
struction and the half-Inch thick aluminum 
tool plate deck that provides a rugged, 
warp-resistant, precisely fiat base for the 
Micro-Set head assembly-on through the 
specially-designed hysteresis synchronous 
motor with direct capstan drive for un­
matched speed accuracy and stability, the 
Criterion 90 line is precision-built to meet 
or exceed exacting performance specifi­
cations. 

The manufacturing process Is followed up 
by rigorous testing of each unit in Harris' 
laboratories. No Criterion 90 is shipped 
until II Is thoroughly tested-and a quali­
fication sheet with key measurements, 
signed by a test technician, is enclosed 
with your unit. 

And finally, the Criterion 90 series is regu­
larly undergoing road tests-sample units 
are put on delivery trucks and allowed to 
bounce around for days. Then the units are 
tested to see how well they hold up under 
typical shipping conditions. 

This practical type of testing played a part 
in the design of Criterion 90, showing what 
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areas might present problems, and helped 
us come up with extremely rugged units 
that can stand up under any type of hand­
ling tape cartridge machines might en­
counter. 

In addition, both Criterion 90-1 and Cri­
terion 90-2 have been designed in space­
saving sizes for convenient Installation in 
today's crowded studios. For instance, two 
Criterion 90-1 playbacks may be mounted 
side by side In a standard 19-inch equip­
ment rack, occupying the same space nor­
mally required for a single playback. The 
Criterion 90-2 record/ playback fits handily 
In only 7 inches of standard rack space. 

HYSTERESIS 
SYNCHRONOUS MOTOR 

The heart of Criterion 90-1 / 90-2 is a hys­
teresis synchronous motor, with direct 
capstan drive, built exclusively for Harris, 
to Harris specifications. This motor assem­
bly, along with the full swing pressure 
roller, offers speed accuracy and stability 
comparable to a reel-to-reel machine. 
Sealed instrument-type ball bearings are 
used to keep transport wow and flutter to 
less than 0.15% NAB weighted peak, while 
full motor shielding helps maintain a great­
ly improved signal-to-noise ratio. 

The motor Is precisely located to help in­
sure correct tape path guidance, correct 
pinch roller pressure and minimum wow 
dnd flutter. 

HEAD ASSEMBLY 
AND DECK 

The high quality, laminated heads are built 
with all-metal hyperbolic faces, providing 
tor long wear and low oxide accumulation. 
These quality heads provide optimum co­
linearlly to assure the best possible stereo 
phase relationship. Three tape guides fur­
ther control the tape path guidance to In­
sure constant output quality, and full audio 
response from cartridge to cartridge. In 
the playback only units a dummy head 
replaces the record head to maximize per­
formance. 

The Micro-Set head bracket is easily ad­
justable for accurate height, zenith and 
azimuth. An air-damped pressure roller 
solenoid is adjuslable from 0.06 to 0.5 
seconds for rapid or slow cueing, and the 
plunger is Teflon® coated tor quiet, easy 
operation. 

The head and motor assemblies are mount­
ed on a heavy-duty, precision-machined, 
half-inch bar stock aluminum deck that 
helps provide proper cartridge alignment 
on the Micro-Set head for optimum per­
formance. 

ELECTRONICS 

Criterion 90 electronics are completely 
solid state for greatest reliability, and tem­
perature and gain stablllty. The Improved 
design allows Criterion 90-1 and Criterion 
90-2 to achieve better than NAB standards 
for frequency response, distortion and 
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signal-to-noise. Audio output capability is 
+18 dBm (O dBm nominal) to accommo­
date losses in complex studio or system 
installations. Full automatic muting of all 
audio outputs provides better than - 75 
dBm noise on standby. 

In all Criterion 90 units, a motherboard 
philosophy has reduced hand wiring to a 
minimum tor long-term reliability and bet­
ter overall performance. Only two printed 
circuit cards carry all of the electronic cir­
cuitry for mono or stereo playback units, 
and these plug-in cards are identical tor 
Criterion 90-1 and Criterion 90-2, for card 
interchangeability. Cards, heads, switches 
and motor all have provisions for quick, 
easy access. 

Criterion 90-2 record/ playback, wllh optional rack adapter. 

A complete remote control capability is 
standard in all units, and ground switching 
of external control functions provides pro­
tection for equipment and personnel. All 
Criterion 90 circuits have been RFI proofed 
to make them highly resistant to strong RF 
fields. 

Primary and secondary cue sensing are 
standard features in all Criterion 90 play­
back machines. All Criterion 90-2 record/ 
playback machines have primary and sec­
ondary cue generators and sensors as 
standard features. The tertiary function is 
added as a standard feature on the -003 
and - 004 versions of the Criterion 90-1 / 
90-2 units. Logging input and output con­
nections are standard for interfacing with 
automation systems, in full conformance 
with NAB standards. 

High-reliability, contoured illuminated push­
button switches provide visual indication of 
machine status. Typical bulb life is over 
30,000 hours. 

TESTING 

The most sophisticated computer-con­
trolled test equipment available is used for 
testing individual printed circuit boards and 
components. In addition, each Criterion 90 
is given individual attention in final tests, 
and a qualification sheet with key measure­
ments is included with each unit. Extensive 
road and shake testing is performed reg­
ularly on sample units to assure that your 
Criterion 90 will arrive in top operating 

Heevy-cluty hall-Inch aluminum tool 
plate deck, with air-clamped IOI-Id, 
direct cap1tan drive motor and prac:1-
llon head auambty. 

condition, and perform reliably over a long 
period of time. 

MODELS AND TYPES 

Criterion 90-1 is available in playback only, 
and accommodates A, AA, B and BB size 
cartridges. Criterion 90-2 is available in 
record / playback or playback only models, 
and handles A, AA, B, BB, C and CC size 
cartridges. Both Criterion 90-1 and Cri­
terion 90-2 may be ordered in mono or 
stereo-and mono models are readily con­
vertible to stereo. Ail models are mounted 
in desk top cabinets, with optional rack 
adapters available. 

The Criterion 90 series features modern 
cabinet styling in an attractive combination 
of white, brushed aluminum and black. 
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CRITERION 90-1 AND CRITERION 90-2 SPECIFICATIONS 

POWE'R: 117 VAC, 60 Hz or 117 VAC, 50 Hz. EQUALIZATION: NAB or CCIR. 

FREQUENCY RESPONSE: Record or playback: + 1 to - 4 dB, 50 to 
149 Hz: +1 to -2 dB, 150 to 314 Hz; ±1 dB, 315 Hz to 10 kHz; 
+1 to -2 dB, 10 kHz to 16 kHz. 

HEADS: Standard NAB stereo or mono with cue track. 

CUE SYSTEM: All cue sensing and generation conform to 1976 
NAB standards. 1 kHz primary cue tone and 150 Hz secondary 
cue tone are standard. Also. models are available with the 8 
kHz tertiary cue function. All units are capable of reproducing 
3.5 kHz logging signals at NAB standard levels. 

SIGNAL-TO-NOISE: Ref 1000 Hz NAB standard level of 160 nW/ M: 
mono, -53 dB minimum, - 58 dB typlcal; stereo, - 50 dB mini­
mum, - 55 dB typical. 

CROSSTALK: Better than 50 dB at 1 kHz. 
REMOTE CONTROL: All control functions operated by ground 

switching. All lamp circuits are also available from the remote 
sockets. 

MUTED NOISE LEVEL: Better than - 75 dBm into 600 ohms. 

SYSTEM DISTORTION: Less than 1.5% at NAB standard reference 
level at 1 kHz. BIAS OSCILLATOR: 85 kHz balanced push-pull oscillator. 

AUDIO OUTPUT: O dBm nominal, adjustable to + 18 dBm maximum 
with standard NAB level tapes. Transformer coupled: 600 ohms 
balanced with 150 ohm optional connection. Independent output 
for each channel. 

TAPE CARTRIDGE SIZES: (Criterion 90-1) Accepts NAB sizes A, 
AA, B, BB; (Criterion 90-2) accepts NAB sizes A, AA, B, BB, C, 
cc. 

AUDIO INPUT: (Record) 600 ohms balanced line, input levels from 
-22 to + 18 dBm, matching; + 10 lo + 40 dBm bridging (20K). 

AMBIENT TEMPERATURE: 4° to 55° C (40° to 130° F). 

EXTERNAL CONNECTORS: Latching type. Mating plugs furnished. 

MOUNTING: Desk mount standard, rack mount optional. 

DIMENSIONS AND WEIGHTS: Criterion 90-1 playback (desk mount): 

TAPE DRIVE SYSTEM: Hysteresis svnchronous motor, direct cap-
stan drive, sealed ball bearings. Vapor blasted capstan. 

TAPE SPEED: 19 cm/s (7.5 inches per second). 

SPEED ACCURACY: 0.1% or better. 
8.6 Inches (21 .8 cm) wide, 5.3 inches (13.5 cm) high, 14.1 Inches 
(35.8 cm) deep. Net weight 23 pounds. Criterion 90-2 playback 
(desk mount); 10.3 inches (26.1 cm) wide, 5.3 Inches (13.5 cm) 
high, 14.1 inches (35.8 cm) deep. Net weight 25 pounds. Criterion 
90-2 record / playback (desk mount) : 17.3 Inches (43.9 cm) wide, 
5.3 Inches (13.5 cm) high, 14.1 Inches (35.8 cm) deep. Net weight 
35 pounds. 

WOW AND FLUTTER: 0.15% or better (NAB weighted peak). 

TAPE START TIME: Adjustable from 0.08 seconds to 0.5 seconds. 

TAPE STOP TIME: .08 second minimum (adjustable). 

Specifications subject to change without notice. 

ORDERING INFORMATION 
HOW TO ORDER: Order optional rack adapters for rack mounting. NAB equollzatlon standard. CCIR equallz:atlon on special order. 

Criterion 90-1 playback, mono, wilh 1000/ 150 Hz cue function,, 60 Hz , .. , ........ , •.•........ , , , , ...... .... ... .. .. ... 994-7993-001 
A, above, except 50 Hz............ . ....................................... .... ... ... .. .... 994-7993-002 
Criterion 90-1 playback, mono, with 1000/ 150/8000 Hz cue lunotlons, 60 Hz ... , .......••.• •. . , ... . .. . . . •..• . , .. . .. .... . 994-7993-003 
As above, except 50 Hz.... . . . . . . . . . . ... , ......... , ... , ........•••••..... . .......... . . . ... , ••.. . . 994•7993-004 
Criterion 90-1 playback, stereo, with 1000/ 150 Hz cue !unctions, 60 Hz .,.,. , . , .•• , ••••••• . . • , . , , .. . . . .... . , , ... . .. .. . 994-7994-001 
As above, except 50 Hz . . . • • . . . ...... . ........... .. ....................• .. , • .......... , • . .......... 994-7994-002 
Crilerlon 90-1 playback, stereo, with 1000/ 150/ 8000 Hz cue functions, 60 Hz ....... , ........ . . . . ...... ... .. ........ .. .. 994-7994-003 
As above, ucept 50 Hz . . . , . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... , ..• , , ........•......•.• . .... ....... , . . . • 994-7994-004 
Crilerlon 90-2 playback, mono, with 1000/ 150 Hz cue functions, 60 Hz •...•.....•.•............ . •. . • . ... . . .. . . . .. . .. . 994-7995-001 
Ae above, except 50 Hz .. . .. . . . . . .. .. .. .. .. .. .. . .. ... ... . ................. .. .... .. . .. ... 994-7995-002 
Criterion 90-2 playback, mono, with 1000/ 150/ 8000 Hz cue functions. 60 Hz. • • ..•.. , • .. .. • ..•.......•...•. , . .. 994-7995-003 
As above, except 50 Hz . . . . . . . . . . . . . . . . . . . . . •. . . , ... . ..•.•• , • .. . . .• • •• •........ .. . . . . . . . . . .. •... 994-7995-004 
Criterion 90-2 playback, stereo, with 1000/ 150 Hz cue funclions, 60 Hz ..... , ................ , .•• , . . . . . . . . , • • , , . , . • , , ... , 994-7996-001 
As above, except 50 Hz . . •... , . . . . . . . . . . . . . . ..... . ... . , . . . , . , ... , .... , , , . , .... .. .•• , •.. • , . , , . . • , •.. , . • . , , . , • • 994-7996-002 
Criterion 90-2 playback, stereo, with 1000/ 150/ 8000 Hz cue functions, 60 Hz .... , .•.. .. . . .. . . . .. . .. .. .. . ... . . . . ... .•... . 994-7996-003 
As above, except 50 Hz . . ..... ,,,.. .. ...... . ........ , ................................ .. . . .. .. .. ..... ..... .... . . 994-7996-004 
Criterion 90-2 record/playback, mono, with 1000/ 150 Hz cue functions, 60 Hz ., ...... . .. ,, . .. , . . , ...•.••..... . ..• . • . .... . 994-7997-001 
A• above, ucept 50 Hz . . . . . . . • . . . . . . . . . . . . . . . . . . . . . , , , , , .. , .... . ..... , , , , . , • , ••• , . . • , ••••••.• . . • .. . ... • . . 994, 7997-002 
Criterion 90-2 record/playback, mono, with 1000/ 150/ 8000 Hz cue functions, 80 Hz . . ...•..•....... " .....•...... . ... ..... 994-7997-003 
As above, except 50 Hz........ . . . . . . . . . ............. . ..... .. . . . , ... . .• .. • ..... . ... . . • .. , ... . • , •. . 994-7997-004 
Criterion 90-2 record /playback, stereo, with 1000/ 150 Hz cue tunctlons, 60 Hz ...... . .. . .......... . ..... . . . .... . . . ..... . . 994-7998-001 
A• above, except 50 Hz ........ ,,,,.,. • . .... . . . •. , , .. . ..... , ............•......• .. ..... .. .. . .. . . . , . . .... 994-7998,002 
Criterion 90·2 record/ playback, stereo, with 1000/ 150/ 8000 Hz cue functions, 60 Hz .. , .... . .... . ....• .. . . . .... . ... . .. . .. 994-7998-003 
As above, except 50 Hz . . , , . , .. , , , . . . . ...•••...... , , , ... . ..... . .•.•..•.........• •• .. •. .•.... •. .. . . . . . .. .. . •. . .... 994-7998-004 
Rack mounting kit for Criterion 90-1 playback unit ...................................... . ............ ... ...... ... .... 994-81111-001 
Rack mounting kit lor Criterion 90-2 playback unit .... . .... . .....•... . , ••... .. .. .. . . .•...........• .. . ... . .. • .... . , . .. 994-8160-001 
Rack mounting kit for Criterion 90-2 record/playback unit or two Criterion 90-1 playback units ........ , , , , .•.•• . •• , . ,, . ,, . 994-8182-001 

ADV 511C PTO IN U.S A 
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m ••• HARRIS 
COMMU NICATIO N S A N D 
fNFORMATION HANDt..lNG 

• Combines three playback decks In a slngle unit 

• Two Criterion 90-3's may be mounted side 
by side In a standard rack 

• Meets or exceeds NAB specifications 

• Design slmpliclty for top reliability 

• Superb audio performance 

• Quiet operation CRITERION 90-3 
Tape 

Cartridge 
Playback 

• Hysteresis synchronous direct capstan drive motor for 
speed accuracy and stability 

• Completely solid-state electronics 

• Computer testing of components and assemblies 

• Individual testing of each unit 

• Plug-In printed circuit cards 

c■ 

, . . I j
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Two Criterion II0-3'1 may be mounted aide by 11de In I allndlrd llldl IO 
pfOYlcle 1lx pl1ybecll unite In I rack ,.,_ 11111 wlll hold only two N9Ullr 
1ln pl1yblclll. 

Harris' Criterion 90-3 combines three play­
back decks In a single space-saving unit­
and offers the very best In audio 
performance and reliability. No detail has 
been overlooked to Insure that your 
Criterion 90-3 will give you top service, 
year after year, from the very first day of 
delivery. 

Starting with the half-Inch thick aluminum 
tool plate decks that provide rugged, warp-
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Euy IICONI lo ,.., componenta .. 
lhnNlfh the IMIOWlble ,_, panel. 

resistant, precisely flat bases for the 
Micro-Set head assemblies-on through 
the specially-designed hysteresis synch­
ronous motor with direct capstan drive for 
unmatched speed accuracy and stability, 
the Criterion 90-3 Is precision bullt to meet 
exacting performance specifications. 

The manufacturing process Is followed up 
by rigorous testing of each unit In Harris' 
laboratories. No Criterion 90-3 Is shipped 

until It Is thoroughly tested by sophisti­
cated computer-controlled test equipment. 
In addition, each Criterion 90-3 Is given 
individual attention In final tests, and a 
qualification sheet with key measure­
ments, signed by a test technician, Is 
enclosed with your unit. 

And finally, the Criterion 90-3 Is regularly 
undergoing road tests-test units are put 
on delivery trucks and allowed to bounce 
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around for days. Then the test units are 
examined to see how well they held up 
under typical shipping conditions. 

THREE DECKS IN ONE UNIT 
Each of the three decks of the Criterion 
90-3 operates as a separate playback unit, 
with separate controls. One deck may be 
operated alone-or two or three decks may 
be operated at the same time, each feeding 
a different program input. 

The top and center decks slide out for 
maintenance, and are easily removed by 
opening the hinged front panel and 
unplugging head and solenoid connect­
ions. Only the motor capstan Is common 
to the three decks, and the Criterion 90-3 
may be operated with the top, center or 
both decks removed without affecting the 
remaining deck(s). 

The motor is precisely located to the lower 
deck to insure correct tape path guidance, 
correct pinch roller pressure and minimum 
wow and flutter. 

Top and center decks have vernier 
adjustment of deck to motor relationships, 
with a strong center post reference. This Is 
superior to referencing to the front panel. 
A locking screw, Independent of the 
vernier adjustment screw, permits removal 
and replacement of the top and center 
decks without affecting the deck-to-motor 
relationship. 

Head alignment and other adjustments are 
typically performed first on the lower fixed 
deck, then on the center deck, and finally 
on the top deck. However, adjustments 
can be performed In any sequence. 

HYSTERESIS 
SYNCHRONOUS MOTOR 
The heart of the Criterion 90-3 Is a 
hysteresis synchronous motor, with direct 
capstan drive, built exclusively for Harris, 
to Harris specifications. This motor 
assembly, along with the full swing 
pressure roller, offers speed accuracy and 
stability comparable to a reel-to-reel 
machine. Sealed Instrument-type ball 
bearings are used to keep transport wow 
and flutter to less than 0.2% rms, whlle 
full motor shielding helps maintain a 
greatly Improved signal-to-noise ratio. 

QUALITY HEAD ASSEMBLIES 
The high quality, laminated heads are bullt 
with all-metal hyperbolic faces, providing 
long wear and low oxide accumulation. 
These quality heads provide optimum 
collnearlty to assure the best possible 
stereo phase relationship. Three tape 
guides further control the tape path 
guidance to insure constant output 
quality, and full audio response from 
cartridge to cartridge. With each of the 
three playback decks, a dummy head 

replaces the record head to maximize 
performance. 

The Micro-Set head bracket on each deck 
is easily adjustable for a&curate height, 
zenith and azimuth. An air-damped 
pressure roller solenoid Is adjustable from 
0.08 to 0.5 seconds for rapid or slow 
cueing, and the plunger Is Teflon @ coated 
for quiet, easy operation. 

SUPERIOR ELECTRONICS 
Criterion 90-3 electronics are completely 
solid state for greatest reliability, and 
temperature and gain stability. The 
Improved design allows the Criterion 90-3 
to achieve better than NAB standards for 
frequency response, distortion and slgnal­
to-nolse. Audio output capability Is + 18 
dBm (0 dBm nominal) to accommodate 
losses In complex studio or system 
Installations. Full automatic muting of all 
studio outputs provides better than -75 
dBm noise on standby. 

Program, cue, control, status and logging 
Information Is available on rear connectors 
for remote operations and program auto­
mation use-and ground switching of 
external control functions provides pro­
tection for equipment and personnel. All 

Criterion 90-3 circuits have been RFI 
proofed to make them highly resistant to 
strong RF fields. 

Cue and program amplifier cards are 
convenient plug-In design. To detect a 
secondary cue tone, only one additional 
cue card Is plugged in to handle all three 
decks. For a third tone, only one tertiary 
card is added. 

A Criterion 90-3 monaural unit may be 
changed to stereo operation by changing 
the head assembly In each deck, and 
adding only one program amplifier card for 
the entire unit. 

MODELS AND TYPES 
The Criterion 90-3 Is available in mono or 
stereo playback models. The units are 
desk mounted, but an optional rack 
adapter Is available for mounting two 
Criterion 90-3's side by side In a standard 
19-inch rack. This gives you six playback 
decks In only 12¼ Inches of rack space! Or 
the rack adapter may be used to mount one 
Criterion 90-3 and one optlonal cartridge 
storage rack that holds up to twenty size 
"A" or " AA" cartridges. The Criterion 90-3 
accepts " A", "AA", "B" and "BB" 
cartridges. 

The front panel of the Criterion 90-3 drope down, and lhe 
center and top deck• slide out for convenient malntenane11. 
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CJi One Criterion 90-3 may be rack mounted 
with an opllonal cartridge rack that holde 
up to 20 size "A" or "AA" cartridges. 

CRITERION 90-3 SPECIFICATIONS 

POWER : 117 VAC, 60 Hz or 117 VAC, 50 Hz. EQUALIZATION : NAB or CCIR. 
FREQUENCY RESPONSE: + 3, -2 dB 50 to 300 Hz; ± 2 dB 300 Hz to 15 

kHz. 
HEADS: Standard NAB stereo or mono with cue track. 

CUE SYSTEM: All cue sensing and generat ion conform to 1976 NAB 
standards. 1000 Hz primary cue. 150 Hz secondary and 8 kHz tertiary 
cue sensing cards optlonal.AII units are capable ol reproducing 3.5 
kHz logging signals at NAB standard levels. 

SIGNAL-TO-NOISE: Ref. 1000 Hz NAB standard level ol 160 nW / M : 
mono, -53 dB nominal ; stereo, -50 dB nominal. 

CROSSTALK: Better than 50 dB at 1 kHz. 

MUTED NOISE LEVEL: Better than -75 dBm Into 600 ohms. 

SYSTEM DISTORTION : Less than 2.0% at NAB standard reference level 

REMOTE CONTROL: All control functions operated by ground 
switching. All lamp circuits are also available from the remote 
sockets. at 1 kHz (160 nW/ M). 

AUDIO OUTPUT: dBm nominal, adjustable to + 18 dBm maximum. TAPE CARTRIDGE SIZES: Accepts NAB sizes A, AA, B , BB. 

AMBIENT TEMPERATURE: 4• to 55• c (40• lo 130• F). Transformer coupled : 600 ohms balanced with 150 ohm opt ional 
connect ion . Independent output for each channel. 

TAPE DRIVE SYSTEM: Hysteresis synchronous motor, direct capstan 
EXTERNAL CONNECTORS: Latching type. Mating plugs furnished. 

MOUNTING : Desk mount standard, rack mount optional. 

DIMENSIONS: Desk mount : 11- V. Inches high, 8-"l\, lnches wide, 13½ drive, sealed ball bearings. Vapor blasted capstan. 

TAPE SPEED : 19 cm / s (7.5 Inches per second). 

SPEED ACCURACY: 0.1 % or better. 
Inches deep, Standard rack mount (2 units): 1211, Inches high, 19 
Inches wide, 13½ Inches deep. 

wow AND FLUTTER : 0.2% RMS or better (unweighted). 

TAPE START TIME: Set at 0.1 seconds (adjustable). 

NET WEIGHT : 38 pounds. 

CP6.5M- 278 
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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

ORDERING INFORMATION 

HOW TO ORDER : Order option■! cue cards for ■econd ■nd third tones. 
Order rack adapters for rack mounting. 

Criterion 90-3 pleybeck, mono, desk mount, 1000 Hz cue, 60 Hz ................................ 994-7999-001 

As above, except 50 Hz •......••..................................•....•.................. 994-7999·002 

Criterion 90-3 playbeck, stereo, desk mount, 1000 cue, 80 Hz .........................•• • ...... 994-6001-001 

As above, except 50 Hz ................... . ................ , ..•...... • ............ . ..... , . 994-8001-002 

Rack mount adepter for two Criterion 90-3 units, or one 
Criterion 90-3 and one cartridge reek (■ee below) ............................................ 994-8045-001 

Certrldge rack for one elde of rack edapter (holds up to 20 
size "A'' or "AA" cartridges) ...................................•................ • ........ 994-7897-001 

Secondary cue card to sense 150 Hz cue tone .....................• • , ...•• • ...... . . .• ........ 992-4822-001 

Tertlery cue card to ■enae 8 kHz cue tone ......••.......... • ................. . ............... 992•4827-001 

ADV. 524 PTO. IN U.S.A. 
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HARRIS 
C OMMU NIC ATION A N O 
~TION .....ocasll'NO 

CB-1201 
Precision 

Professional 
Turntable 

• Stereo rumble better than -45 dB 

• Rugged precision construction ... only 3 rotating 
parts 

• Full speed In less than 1/ 16 revolutlon 

• Front panel controls 

• Three speeds 

• No 45 RPM spindle required 

• Speed may be changed with turntable operating 

• Unique Teflon® coated sleeve on speed change 
lever 

The Harris CB-1201 offers the ultimate In engineering excellence, and 
a high standard of accuracy In disc reproduction for on-air use and 
production work. In addition, operation and maintenance are 
simplified, as there are only three rotating parts in the unit. 

The CB-1201 professional transcription turntable chassis provides 
both short and long term speed accuracy over a wide temperature and 
voltage range through the use of an extremely well balanced hysteresis 
synchronous motor and a low-friction dual olllte center bearing. The 
rugged motor, the simplified motor mounting, and an advanced shift 
mechanism all combine to provide top reliability, even with 24-hour-a­
day use. 

RUMBLE BETTER THAN .45 DB. Exceptionally low rumble has been 
achieved in the CB-1201 through precision engineering of the drive 
system. The motor Is precision balanced with a ground steel three-step 
driving surface held to an accuracy of ± 0.0003". The Idler wheel has 
an exclusive "shear action" to allow maximum drive torque with 
minimum vibration. The bearing of the Idler Is oil-impregnated sintered 
bronze rotating on a 10 micro-Inch polished steel shaft held to an ac­
curacy of ± 0.00015", further reducing rumble and wow and flutter. 

The well-balanced platter rotates on a dual sintered, Impregnated 
bronze bearing made with the same high precision as the Idler rotating 
surfaces. 

Measured below NAB reference of 1 kHz recorded at 3.54 cm/sec rms 
velocity, stereo rumble In the CB-1201 Is better than -45 dB at 33'/2 
rpm, which compares with the best in the Industry. 

WOW & FLUTTER LESS THAN 0.1 % (NAB unweighted). The heavy 
(6.9 lb.) machined aluminum platter In the CB-1201 provides for op­
timum flywheel action to help reduce wow and flutter while permitting 
very tight cueing. The virtually friction-free drive components further 
reduce the speed variations that also contribute to wow and flutter. 

An exclusive innovation, the Teflon-sleeved speed change lever, allows 
frictionless "breathing" of the Idler mechanism, and accounts for the 
exceptional sound reproduction quality. 

SPEED ACCURACY BETTER THAN ± 0.3%. Because o f the 
sophisticated bearing and drive surfaces, long term speed variations 
are reduced to a negligible level for the life of the turntable. Short term 
speed variation. sometimes misinterpreted as wow and flutter. is In the 
order of 0.001%. 

RUGGED, DURABLE CONSTRUCTION. The rugged main frame is 
constructed of a one-piece machined casting of aluminum alloy. It Is 
attractively styled In otf-whlte. with front die-cast panel and heavy felt 
platter cover in contrasting blues. 

The platter is recessed Into the base for maximum protection, and is 
offset from the center of the base to allow plenty of clearance for arm 
swing. The platter Is also specially designed to play 45's with no acces­
sory spindle. 

Specifications, ordering information, accessories on reverse side. 
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CB-1201 SPECIFICATIONS 

TURNTABLE PLATTER: Cast aluminum; diameter, 12" ; weight, 6.9 lbs. 
CHASSIS SIZE: 16" x16" x2¼". Motor hangs 5 '/z'' below bottom of 

chassis. 
FINISH: Base In off-white, with blue front panel. Platter cover in blue 

heavy felt. 
CENTER BEARING: ¾" diameter dual oilite bearings. 
MOTOR: Hysteresis synchronous, single phase. 1800 rpm. 117V 60 Hz. 

117V 50 Hz, 220V 50 Hz. 
CUEING: With dead motor start: at 33 1/2 rpm. less than 1 / 16 (22.5°) 

turn: at 45 rpm, 1/ 10 turn; at 78 rpm, 1/2 turn. 
NOISE OR RUMBLE: Stereo (below NAB reference of 1 kHz recorded 

at 3.54 cm/ sec. rms velocity); - 45 dB at 33 1/2 rpm. 
WOW AND FLUTTER: Less than 0.1 ¾. NAB unweighted at 33 1/2 rpm. 
MOTOR START: By pushbutton switch on front panel. 

SPEED CHANGE: To 33 ½, 45, or 78 rpm by single Teflon sleeved index 
lever control. 

SPEED ACCURACY: Better than :t0.3¾ at 33½ rpm. 
IDLER WHEEL: Shear action, concentric ground Neoprene, self. 

aligning. 
POWER: 115 volts, !' 10¾. 60 Hz, 35 watts maximum (50 Hz model for 

117V or 220 V available). 
WEIGHT: 21 lbs. Net. Packed: domestic, 26 lbs; export, 50 lbs. Cubage: 

1.3 cubic feet. 

ORDERING INFORMATION 
CB-1201 Turntable, chassis only, 60 Hz, 117V ... . ..... 994-7866-001 
CB-1201 Turntable, chassis only, 50 Hz, 117V . . . . . .. 994-7866-002 

TRANSISTORIZED IC TURNTABLE PREAMPLIFIER 
Single-channel transistorized turntable preamplifier features low d istortion 
and excellent frequency response. Designed for use in broadcasting, 
record ing and for general sound requirements. Harris' IC preamp·s input 
impedance of 47,000 ohms makes it compatible with virtually all magnetic 
cartridges (Including stereo). It is self-equalized to the standard AIAA/NAB 
frequency response curve. Special mounting holes have been provided on 
the top of the preamplifier housing to "piggyback" a second unit for stereo 
operation. 

The preamplifier is completely self-contained in an aluminum housing. and 
includes an Integrated circuit, current booster and associated components, 
plus the output transformer and power supply. 

SPECIFICATIONS 
INPUT IMPEDANCE: 47,000 Ohms. 
MAXIMUM INPUT: 150 mv @ 1 kHz (clip point), 60 mV @ 1 kHz ( + 15 dBm 
output). 

OUTPUT: 2 dBm with 9 mV Input @ 1 kHz (typical cartridge level). 
RESPONSE: Within • 1 dB of AIAA/NAB standard curve. 
DISTORTION: Less than 0.5% at + 15 dBm output, 30- 15,000 Hz. Typically 

less than 0.1%. 
NOISE: At least 85 dB below + 15 dBm output, 20 Hz to 20 kHz. Typically 

below 93 dB. 
LOAD IMPEDANCE: 600 ohms or 150 ohms, floating for grounded or un-

grounded loads. 
OPERATING AMBIENT TEMPERATURE RANGE: o· to + 60° C. 
POWER: 117/ 234 volts, 50/ 60 Hz, 1 watt. 
SIZE: 7-7/ 16" long, 3- 111'' deep. 2-1/16" high. Net weight, 1 lb. 

ORDERING INFORMATION 
Monaural IC Turntable Preamplifier ..... . .... .. . . . .. . .. . . . . 994-6690-003 
Stereo IC Turntable Preamplifier .. ... .. .... . .... . ...... . . 994-6977-002 

MONAURAL 

' •OtM.l lllO f'lfAM"1.llftt• -·. 

STEREO 

12-INCH SYSTEM COMPONENTS 
The following components are recommended to make up your 12-lnch turntable system. 

Monophonic System 
CB-1201 turntable ............ ................................... 994-7868-001 
303 Micro-Trek tone arm .................................... 723·0268·000 
Shure M44•7 1tereo dynatlc cartridge with .0007" 

diamond 1tylu1 ............................................... 723·0236-000 
IC turntable preampllfler .................................... 994-6690-003 

CP•3M· 1179 
302 

Stereo System 
CB-1201 turntable ............................................... 994-7866·001 
303 Micro-Trek tone arm .................................... 723-0268-000 
Shure M44•7 1tereo dynellc cartridge with .0007" 

diamond 1tylu1 ............................................... 723-0236·000 
IC turntable preampllfler .................................... 994-6977-002 
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C O MMUNICATIO N A N D 
INFORMATION PM>Ca~ 

RACK CABINETS 
AND ACCESSORIES 

994-8477-001 

994-8478-001 

448-0702-000 
994-8444-001 
994-8444-002 
994-8444-003 
944-8444-004 
994-8471-001 

994-8430-002 

994-8433-001 

994-8444-001 
994-8444-002 
994-8444-003 
994-8444-004 
994-8471-001 

448-0648-000 

448-0649-000 
448-0650-000 

448-0559-000 
448-0591-000 
448-0592-000 
448-0593-000 
448-0594-000 

448-0636-000 

RAK-80B Basic Rack, textured black finish 72" high, 25'h" 
deep and 22'/a" wide with louvered top, louvered rear door. 
rear top cowling, two (2) sets of panel mounting angles with 
new EIA standard panel mounllng hole spacing and panel 
mounting hardware. Less front trim and sides, 64¼" panel 
mounllng space. 
RAK-80B Side Panel Kit tor above, two panel included rn kit 
(Harris white finish), 
Lock w/key 
Front Trim Kit for single cabinet·· 
Front Trim Kit for two (2) cabinets .. 
Front Trim Kit for three (3) cabinets· · 
Front Trim Kit for tour (4) cabinets .. 
Louver Closure Panel tor rear door. 
• ·Front lnm finished in brushed aluminum with Harris blue In­
sert 
RAK-90 Basic Rack. textured black finish, 78" high. 22" deep, 
22',f," wide with louvered top, louvered rear door. two (2) sets 
of panel mounting angles (One set fixed and one set movable) 
with EIA standard hole spacing and panel mounting hardware 
70" panel mounting space. Less trim and sides. 
RAK-90 side panel kit. two panels and mounting hardware In 
kit (Harris white finish). 
Front Trim Kit tor single cabinet .. 
Front Trim Kit tor two (2) cabinets .. 
Front Trim Kit tor three (3) cabinets .. 
Front Trim Kit for four (4) cabinets .. 
Rear door louver closure kit, contains two (2) panels and 
mounting materials 
.. Front trim finished In brushed aluminum with Harris blue In• 
sert 
RAK-86 Basic Rack. textured black finish. 78' ,. .. high, 25'h" 
deep and 221/11" wide with louvered top, louvered rear door, 
rear top cowling, two (2) sets of panel mounting angles with 
new EIA standard panel mounting hole spacing end panel 
mounting hardware Less front trim and sides 70" panel 
mounhng space 
Same as above but with non-louvered rear door 
RAK-86 Side Panel Kit. two panels mcluded In kit (Harris White 
finish) 
Door Handle w/Lock 
Front Tr,m Kit tor single cabinet .. 
Front Trim K•l tor two (2) cabinets.· · 
Front Trim Kit lor three (3) cabinets ... 
Front Trim Kit tor lour (4) cabinets ... 
· ·Front trim finished In brushed aluminum with Harr,s blue m­
sert 
RAK-96 Bas,c Rack. (tor mounting 24" wide panels) textllred 
black finish. 69'"••" high, 25'~" deep and 27" Wide with 
louvered top, louvered rear door. rear top cowling, two (2) sets 
of panel mounhng angles with new EIA standard panel 
mounting hole spacing and panel mounting hardware Less 
front trim and sides 6 t 'I.'' panel mounting space 

JK-1 M-180 HARRIS CORPORATION 1980 

448-0637-000 
448-0638-000 
448-0559-000 

448-0640-000 

994-5527-003 

265-0061-000 
432-0214,000 
432-0225-000 

992-2539-00 t 
994-6890-002 

994-6891 -001 

831-5483-003 
831-5483-011 
831-5483-019 
831-5483-027 
831-5483-035 
83 t -5483-043 

994-7001-001 

=-

I I 
I 

I· I I 

·11 Ii I , I 

I I! 

Front Trim Kit tor single RAK-96 cabinet .. 
Front Tnm Kit for two 121 RAK-96 cabinets" 
Door Handle ,1/ Lock 

I 
' 

I I 

I 

·1 
I 

··Front trim finished In brushed aluminum with Harns blue ,n. 
sert . 
RAK-9 Rak Cabinet. 78 high, 22' wide and 18 deep 71 1, 
panel mounllng space Complete with s,des, non-louvered top, 
louvered rear door and panel mounting hardware Standard 
EIA hole spacing. Black textured finish 
RAK- 7 Rak Cabinet, 78 high, 23'," wide and 191

,· deep 
711. panel mounting space Complete with s,des. non­
louvered top, louvered rear door end panel mounting 
hardware Standard EIA hole spacmg White textured hnish 

ACCESSORIES 
Ptugmold 110 out) w/Ent Fit 
Blower/ Panel Assembly (150 CFM) 
BlowerlPanetl FHter Assembly 150 elm panel size 5' , " x 19 , 
t 15 VAC. 50/ 60 Hz 
NOTE Blower/ Panel Assemblies are 19' wide 3' , high and 

12'"" deep F1n1shed bright chrome 
Panel Mounllng Hardware 
Terminal board mounting k11 lor RAK series of racks mounts 
AOC PJ-100 & Thomas & Belts CB-120 terminal boards 
Pre-wired Iack panel and terminal board 

BLANK PANELS 
Blank panel, 19" x t>,' WI HF-88 126 Black Pebbletex F,n1sh 
Blank panel . 19 x 3', W/HF-88 126 Black Pebbletex F1n1sh 
Blank panel 19" x 5' , WI HF-88 126 Black Pebbletex F,n,sh 
Blank panel. 19 x 7 WI HF-88 126 Black Pebblelex FmIsh 
Blank panel 19" x 8' , ' WI HF-88 126 Black Pebblete• F1n1sh 
Blank panel. 19" x 10' , W/ HF-88 126 Black Pebbletex Ftmsh 
OTHER 
Power Control Panel Provides on-ofl switching of 1 tO VAC 
and/or VAC, 19" x 3' , x 3' , 

ADV-560 PTO IN U.S.A. 
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Chronology of Contents 

POM Pulse Duration Modulation 
PSM Progressive Series Modulator 

Medium Wave Broadcast Transmitters 
VP-1 OOA 100,000 watt 
MW-SOA 50,000 watt 
MW-10 10,000 watt 
MW-SA 5,000 watt 
MW-1 A 1,000 watt 

Antenna Phasing Equipment 
AM-80 MW modulation monitor 
AF-80 MW frequency monitor 
MW Transportable completely assembled MW 

Transmitting Station 

Short Wave Broadcast Transmitters 
SW-100 100.000 watt 
SW-50 50.000 watt 

FM Broadcast Transmitters 
FMD-50K 50 kilowatt 
FM ·40K 40 kilowatt 
FM-25K 25 kilowatt 
FM-20K 20 kilowatt 
FM-10K 10 kilowatt 
FM-SK 5 kilowatt 
FM-2.5K 2.5 kilowatt 
FM 1 K 1 kilowatt 
FM-300KO/FM-300K 300 watt 

MS-15 maximum signal FM exciter 
MS-15A FM stereo generator 

Circularly Polarized FM Antennas 
FMH Super Power 
FML low power 
FMP self-supporting 
FMS Dual Cycloid 

D1rect1onal Dual Polarized FM Antennas 
FM Antenna Accessories/ Isolation Transformers 
Service & Training 
Cyclotran System for CP TV Signal Transmission 
Transmitter Powers - AM-FM-TV 

VHF Color TV Transmitters 
TV-SOH/TV0-1 OOH 50 ki lowatt/ 100 ki lowatt dual high band 
TVO-SOH 50 kilowatt dual high band 
TVD-36H 36 kilowatt dual high band 
TV-25H 25 kilowatt high band 
TV-18H 18 kilowatt high band 
TV-10H 10kilowattCCIABandlll 
8TD-50L2 50 kilowatt dual low band 
BTD-36L2 36 kilowatt dual low band 
BT-35L2 35 kilowatt low band 
BT-2 5L2 25 kilowatt low band 
BT· 18L2 kilowatt low band 

304 

MCP-IV VHF-TV Visual Exciter/ Modulator 

UHF Color TV Transmitters 
TV-1 lOU 110 kilowatt 
TV-60U 60 kilowatt 
TV-55U 55 kilowatt 
TV-30U 30 ki lowatt 

MCP 1 U Vusual Exciter/ Modulator 

Circularly Polarized TV Antennas 
CPV 
CBR cavi ty backed radiator 

Traveltng Wave Helical Antenna 

Live Color TV Cameras 
TC-80A (automatic) 
TC-80 add -on triax cable system 
TC-50 

Digital Video Equipment 
Epic computer-aided editing system 
CVS 516 d igital TBC 
CVS 517 digital TBC 
CVS 520 digital TBC 
CVS 630 digital frame synchronizer 

Audio 
Hams 9100 fac1llt1es control for raa10 or TV 
Harris 9000 program control 
M90 modular control console 
M90 modular on-air control console 
Executive 10-channel stereo control console 
Stereo 80 a-channel stereo control console 
Stereo 5 solid-state 5 channel control console 
Gatesway 80 solid -state 8-channel control console 
Mono 5 solid-state 5-channel control console 
MSP- 100 audio processor for AM -FM• TV 
MSP-90 audio processor 
MSP-90 tr, band AGC audio processor 
Criterion 90-1 & 90-2 tape cartr idge systems 
Criterion 90-3 tape cartridge playback 
CB- 1201 precision professional turntable 

Rack Cabinets and Accessories 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The mechanical and electrical design of the equipment de­
scribed herein is subject to change without notice as deemed 
necessary by the Broadcast Products Division of Harris 
Corporation or its suppliers, in the interest of advancing 
industry requirements or the state of the art. 

HA.RRIS m 
\&I 

COMMUNICATION ANO 
INFORMATIO N PROCESSING 

© HARRIS CORPORATION, 1980 
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