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INTRODUCTION

Gates Division of Harris-Intertype Corporation proudly presents one of the
most comprehensive selections of radio broadcast equipment ever assembled
in one catalog. Here you will find a complete line of AM, FM and Short-
wave Broadcast Transmitters together with the world’s most extensive line
of audio control consoles and studio equipment.

Television transmitters, VHF and UHF antennas, studio and film cameras
and video equipment are covered in Part Two of Catalog No. 100.

Harris’ broadcast equipment produced by its Gates Division is noted for its
quality of craftsmanship and excellence of engineering design. Our goal
has always been to set the standards for others to meet. In recent years
this determination has led to the pioneering of such oufstanding products
as: The first FCC type accepted 100% solid-state FM exciter, a 50 kW AM
Transmitter with the patented Gates’ Pulse Duration Modulator, Criterion
tape cartridge equipment, Touch-Control Digital Program Automation Sys-
tems, and the first solid-state Digital AM Frequency Monitor unaffected
by percentages of modulation over 95%. You will find these, and many
more Gates’ “firsts”, on the following pages.

Field sales and service is extensive. Branch offices are located in New York,
Washington, Cleveland, Atlanta, Houston, Chicago, Denver and Los An-
geles. Gates’ Service Centers carry a large inventory of equipment and
service parts, serving the Eastern Seaboard from the Service Center located
in New York City and the entire South and Southwest from the Service
Center located in Houston. In Canada, sales are handled by Gates Canada,
a Division of Harris-Intertype (Canada) Limited. Gates’ International Sales
Department, located in New York City, coordinates all international market
activities with representatives located in most countries of the world.

Gates is a Division of Harris-Intertype Corporation, a world leader in
graphic arts and electronics, and one of the nation’s 500 largest corpora-
tions. The corporation’s electronics divisions, in addition to Gates, include
Radiation Systems, Harris Semiconductor, Harris Control, PRD Electronics,
RF Communications and Intertype. Several research centers within Harris’
electronic group enable Gates to draw from a large staff of scientists and
engineers, as well as from the large engineering organization at Quincy,
to assure our customers that Gates’ broadcasting and communications equip-
ment is synonymous with product leadership.

If your need is for any type of radio or television broadcasting equipment,

we wholeheartedly invite your patronage. Each member of the Gates
organization will do his very best to justify your confidence.

GATES DIVISION

HARRIS-INTERTYPE CORPORATION
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Jur Modern Manufacturing Facilities

Situated on an attractive 40-acre plot in Quincy, lllinois, the
Gates factory has a total floor space of 108,000 square feet
—and is one of the nation’s most modern facilities devoted to

the manufacturing of broadeast and electronics equipment.
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Sales and Service Facilities

NEW YORK—Centralized Eastern Facilities of Gates
Radio and Television Field Sales Offices, Interna-
tional Sales Department, and Gates New York
Service Center are located at:

130 East 34th Street
New York, New York 10016

- Telephone:
New York Service Center—Area (212) 889-0790
International Sales Dept.—Area (212) 725-9800

Gates New York and Houston Service Centers
carry thousands of sundry items just for the broad-
caster. Fast and efficient service from the New
York Service Center to broadcasting stations on the
East Coast and from the Houston Service Center to
broadcasting stations in the South/Southwest, is
available through today’s air transportation system.

HOUSTON-—Gates stock carrying branch.
4019 Richmond Avenve,

Houston, Texas 77027

Telephone: Area (713) 623-6655

WASHINGTON, D. C.—Gates Radio Company.
730 Federal Building, 1522 K Street, N.W.
Washington, D.C. 20005

Telephone: Area (202) 223-5508

LOS ANGELES—Attractive Western field sales office.
1945 South Figueroaq,

Los Angeles, California 90007 .
Telephone: Area (213) 747-7129

CANADIAN SALES

MONTREAL OFFICE—Gates Radio Company
(Canada) Ltd.

212 Brunswick Boulevard,

Pointe-Claire, Quebec, Canada

Telephone: Area (514) 695-3751

TORONTO OFFICE—Gates Radio Company
(Canada) Ltd.

19 Lesmill Road,

Don Mills, Ontario, Canada

Telephone: Area (416) 447-7234

HARRIS

’ GATES DIVISION

Harris-Inlertype Corporauon
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100,000 Watt

Medium Wave Broadcast Transmitter

MODEL VP-100

Gates VP-100 is the most advanced 100 kW medium wave
transmitter in the world. It provides an over-all performance
superior to that of any other AM broadcast transmitter in the
same power range—at lower operating costs. With its amaz-
ingly high efficiency, and advanced cooling system design,
this transmitter represents the latest state-of-the-art in high
power broadcast eguipment.

HIGH EFFICIENCY—EXCEEDS 65%: The modulation system
employed in the VP-100 transmitter is almost 90% efficient
(instead of the usual 50% or 60%), enabling the transmitter
to achieve an unusually high over-all efficiency of greater
than 65%. This means aboul one-third less power consump-
tion than that of other high-level plate modulated 100 kw
fransmitters.

ONLY FIVE TUBES: The enfire transmitter employs just five
tubes—with modern ceramic 4CV100,000C tetrode power
fubes operating well below manufacturer’s dissipation ratings.
All power supplies utilize long-life solid state silicon rectifiers.
Highest quality componenis, conservatively rated, are used
throughout the VP-100 to assure a maximum degree of re-

liability.

CONTINUOUS 100% MODULATION RATING: This con-
tinuous sine wave modulation capability permits a higher
average modulation (such as trapezoidal) o boost signal
strength, without increasing iransmitted carrier power. An-
other feature of this high efficiency modulation system is
convenient front panel carrier power adjustment over a wide
range.

HARRIS

' GATES DIVISION

Harrnis-Inlertype Coiporation

QUIET OPERATION: Cooling by the Vapor Phase method
reduces noise by eliminating the need for large blowers. The
heat exchanger is cooled by a single two horsepower blower,
resulting in whisper-quiet operation. Vapor Phase Cooling
also extends tube life by helping to eliminate “hot spots”
and maintains tube anode temperatures far below those at-
tained by other methods.

GREATLY REDUCED FLOOR SPACE: Due to the high effi-
ciency of the transmitter, and the elimination of large iron
core components such as the modulation transformer and
modulation reactor, the VP-100 requires only 8.8 square
meters (95 square feet) of floor space. The advanced cab-
inet design provides easy accessibility to all components.

VP-100 with heat exchanger.
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100,000 Watt Medium Wave

Broadcast Transmitter—VP-100

RF Output Cabinet.

Power Amplifier and Modulator Cabinet.

AC Control Cabinet.

Rear View of VP-100 with doors removed.

RF SECTION: The RF chain is conventional, using a transis-
torized oscillator, buffer, emitter follower, and a 4CX15008B
tetrode tube amplifier to drive a single 4CV100,000C tetrode
Class C power outpui siage. An automatic drive control limits
the PA screen current to 2.2 amps, eliminating the usual prob-
lem of over dissipating the screen of a tetrode during tune-up.
A convenient efficiency meter peaks as the efficiency of the
transmitter increases, to allow rapid tuning. No “trial-and-
error’ tune-up methods are necessary.

THE MODULATION SYSTEM: This advanced system is char-
acterized by low plate dissipation and low tube peak cur-
rents; peak cathode currents are about one-half that of other
100 kW transmitters. Average plate dissipation runs substan-
tially below rated levels, and all peak voltages are main-

AUDIO WAVE CLIPPED AT
12 dB, THEN REAMPLIFIED

Tropezoidal Modulation.

7

tained well below component ratings. Wide frequency re-
sponse is possible as large reactive components are not used
in the system. Control of the transmiiter power output over
a wide range is by means of a front panel vernier control. No
adjustment is necessary in any high power RF circuits, includ-
ing the loading coil.

PROTECTIVE CIRCUITS: All major components of the VP-100
are protected by circuit breakers. Tubes and transistors are
protected by overload relays or current-limiting devices. A
quick-acling series “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 provided . . . both
forward and reflected power is metered at the front panel.
In case of momentary RF overloads the VP-100 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 thirly seconds, continuous recycling will occur.

TRAPEZOIDAL RESPONSE: Trapezoidal modulation may be
used to gain additional power on the air without increas-
ing transmitted carrier power. To do this the audio input
wave (A), at left, is flattenad at the top, by clipping, then
reamplified to form a trapezoidal wave (B). The shaded areas
in the diagram indicate the pcwer gain. All the additional
power gained by clipping the audio input is delivered at the
output of the transmitter, thus increasing volume al the re-
ceiver.

HARRIS

' GATES DIVISION

Harnis-Interlype Corporation
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100,000 Watt Medium Wave

Broadcast Transmitter—VP-100

DUAL OSCILLATOR AND MODULATOR: Gates has pro-
vided redundancy in all transistor sections to relieve any
concern over solid state circuitry in high-power transmitters.
Although the reliability of transistor circuitry has been proven
in transmitters now operating under extreme conditions, this
duplication is your double assurance of dependability.

DESIGNED FOR A WIDE RANGE OF CLIMATES: The VP-100
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 fre-
quency networks contain silver-plated inductors and vacuum
capacitors.

TRANSMITTER LAYOUT: The standard VP-100 consists of
three cabinets, a heat exchanger designed for mounting on
top of the cabinets, and an external high voltage power trans-
former. Front and rear doors, and meter panel are magneti-
cally latched. External connections to the transmitter are made
through the top of the units so that floor ducts are not
necessary.

FLOOR PLAN HIGH
VP-100 VOLTGAGE | (1)2m)
POWER
TRANSFORMER
)] 1
("3
(8tm) DOOR
RF OUTPUT (TRANSMISSION LINE DUCT)) 5) swiNG
—_ — \
MODULATOR & P A TANK & (1.37.-.)
AC CONTROL POWER AMPLIFIER et 2

| /\ L3k

() () ——

SPECIFICATIONS

POWER OUTPUT: 100,000 watts nominal unmodulated; capable 110,000
watts.

RF FREQUENCY RANGE: 535 kHz to 1620 kHz.

RF QUTPUT IMPEDANCE: 230 ohms, unbalanced. Other output impedances
available as specified.

FREQUENCY STABILITY: =10 Hz of assigned frequency.
CARRIER SHIFT: Less than 4% at 100% modulation.
MODULATION: High level.

TRAPEZOIDAL MODULATION: less than 5% tilt or overshoot 100 Hz to
2,000 Hz.

MODULATION LEVEL: 100% sinusoidal, continuously, over an audio fre-
quency range of 50-5000 Hz.

RF HARMONICS: —80 dB below fundamental (well within CCIR require-
ments).

AUDIO FREQUENCY RESPONSE: 3-1.5 dB from 50 to 10,000 Hz, refer-
enced to 1000 Hz at 95% modulation.

AUDIO FREQUENCY DISTORTION: Less than 3% from 100 to 7500 Hz; 4%
from 50 to 10,000 Hz at 95% modulation.

NOISE: —55 dB below 1000 Hz, 100% modulated level.
AUDIO INPUT IMPEDANCE: 600/150 ohms, balanced or unbalanced.
AUDIO INPUT LEVEL: +10 dBm =2 dB at 1000 Hz for 100% modulation.

POWER CONSUMPTION: 155 kW—No Modulation.
160 kW—30% Modulation.
215 kW—100% Modulation.

POWER INPUT: Any specified voltage 380 V to 480 V, *=5%, 3 phase, 50
or 60 Hz as ordered.

POWER FACTOR: 95%.

VOLTAGE REGULATOR: Built-in electronic voltage regulator for all power
supplies other than high voltage.

CROWBAR RESPONSE: Less than 5 microsecond operate time,
OVER-ALL EFFICIENCY: 65% (@ average modulation.

ALTITUDE: Up to 1829 meters (6000 feet) above sea level (higher on spe-
cial order).

TEMPERATURE RANGE: Ambient air temperature from —20°C to -+50°C
(with Dowanol* in water sysiem).

STORAGE TEMPERATURE: —35°C to +60°C.
HUMIDITY: Up to 95% maximum within the above temperature range.

SIZE: Each of the three 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 ex-
changer adds another 1.21 meters (4 feet) in height. The HV transformer
measures 1.21 x 1,12 x 1.52 meters (48" x 44" x 60"),

WEIGHT: Export packed 8165 kilograms (18,000 lbs.). Main transmitter as-
sembly 5443 kg (12,000 Ibs.). Power transformers 2268 kg (5000 Ibs.).
Heat exchanger 454 kg (1000 lbs.).

CUBAGE: Export packed 39.6 cubic meters (1400 cubic feet). Main trans-
mitter assembly 31.6 cu. meters (1115 cu. fi.). Power transformer 3.8 cu.
meters (135 cu. ft.). Heat exchanger 4.1 cu. meters (150 cu. ft.).

FINISH: Two-tone beige-gray.
TUBES: Two, 4CV100,000C; two, 4CX1500B; one, F-1099 (damper diode).

ORDERING INFORMATION

Model VP-100 with one set of tubes and two crystals
100% set spare tubes for VP-100 transmitter______
Recommended minimum spare tubes for VP-100 transmitter

* Trademark of Dow Chemical Company.

HARRIS
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50,000 Watt Medium Wave Broadcast Transmitter

MODEL MW-50

Gates’ MW-50 is the most advanced 50 kilowait medium
wave fransmitter in the world, providing an overall perform-
ance superior to that of any other AM broadcast transmitter
in the same power range, at lower operating costs. With
Gates' exclusive high level plate modulation, using a Pulse
Duration Modulator (PDM), this transmitter represents the
latest state of the art in high power broadcast equipment.

HIGH EFFICIENCY—EXCEEDS 60%: The Pulse Duration
Modulator employed in the MW.50 is nearly 90% efficient
(instead of the usual 50% or 60%), enabling the transmitter
to achieve an unusually high overall efficiency of greater than
60%. This means less power consumption than that of the
other 50 kilowatt medium wave transmitters currently avail-

able.

ONLY FIVE TUBES: The entire transmitter employs just five
tubes—with modern ceramic 4CX35,000C tetrode power tubes
operating well below manufacturer’s dissipation ratings. Only
three tube types are used, which simplifies the stocking of
spares. All power supplies use long-life solid state silicon rec-
tifiers. Highest quality components, conservatively rated, are
used throughout the MW-50 to assure a maximum degree of
reliability.

CONTINUOUS 100% MODULATION RATING: This contin-

uous sine wave modulation capability permits a higher aver-

age modulation to boost signal strength without increasing
transmitted carrier power. The MW-50 provides 130% posi-
tive peak capability when operating at full 50 kilowatt RF
power output. Another feature of this high efficiency series
type modulator is that the carrier power may be adjusted
from the front panel without changing the loading.

MAXIMUM CARRIER POWER 60 KILOWATTS: The Gates
MW-50 provides a maximum carrier power of 40 kilowatts,
which allows more reserve for driving directional arrays than
any other 50 kilowatt medium wave broadcast transmitter.
The MW-50 uses DC feedback for power output stability,
which insures a minimum RF power output change with «
change of the power line voltage. The MW-50 can be
switched smoothly from high to low power with the carrier on.

EASY TUNING: Output network tuning is accomplished by
PA plate tune and loading control of the power amplifier
stage, which operates as a standard Class C amplifier. Auto-
matic gain control on the power amplifier screen allows tun-
ing of the Type 4CX35,000C tetrode as if it were a triode,
without any risk of over-dissipating the screen. After PA tun-
ing and loading controls are optimized, power output is
controlled in the low level PDM stage. In case of a power
line failure, the MW-50 is equipped to automatically return
to full power operation.

HARRIS

’ GATES DIVISION

Harns-interiype Corporanon
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50,000 Watt Medium Wave Broadcast Transmitter—-MW-50

Low level Pulse Duration Modulator chassis, showing power control,

low level Pulse Duration Modulator and audio input/control board.

Modulator cubicle, showing modulator, modulator driver, 70 kHz
filter, power supplies and control.

HARRIS

’ GATES DIVISION
Harns-inienype Corporanon
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THE MODULATION SYSTEM: Gaies’ exclusive Pulse Duration
Modulation sysiem 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. The Pulse Duration Modulator is char-
acterized by low plate dissipation and low tube peak currents.
Peak cathode currents are aboui one-half that of other 50
kilowatt transmitiers. Average plate dissipation runs sub-
stantially below rated levels, and all peak voltages are
maintained well below component ratings. In addition, the
PDM design allows continuous 100% sine wave modulation.

The modulator efficiency is about 90%, and a 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 control. No adjustment is
necessary in any high power RF circuit, including the loading
capaciior.

RF SECTION: The RF chain is conventional, using a transistor-
ized oscillator, buffer, emitter follower, and a 4CX1500A
tetrode tube amplifier to drive a single 4CX35,000C tetrode
Class C power output stage.

An automatic drive control limits the PA screen current to 1.8
amps, eliminating the usual problem of over-dissipating the
screen of a tetrode during tune-up.

PROTECTIVE CIRCUITS: All major components of the MW-50
are protected by circuit breakers. Tubes and transistors are
protected by overload relays or current-limiting devices.

In case of momentary RF overloads, the MW-50 will recycle
avtomatically. 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, continucus recycling will occur.

QUIET AIR COOLING: Cooling of the MW-50 is accom-
plished by a 3 horsepower blower, 3200 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 oper-
ates at a very low noise level. Provisions are made at the top
of the transmitter for ducting the exhaust air to the outside of
the transmitter building.

EASY ACCESS: All components are readily accessible through
the four rear doors and one front access door. Meter panels

are hinged for easy inspection and maintenance.

TRANSMITTER LAYOQUT: The MW-50 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
flexibitity.
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50,000 Watt Medium Wave Broadcast Transmitter—MW-50
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POWER OUTPUTS: 50,000 watts (rated), 60,000 watts (capable). Con-
venient 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: Any impedance from 50 to 300 ohms unbal-
anced,

RF FREQUENCY STABILITY: =5 Hz.

RF HARMONICS: Exceeds FCC and CCIR specifications.

CARRIER SHIFT: Less than —2% at 100% modulation.

MODULATION CAPABIITY: Positive peaks 130%, negative peaks 100%.

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

AUDIO FREQUENCY DISTORTION: Less than 3%, 20 to 10,000 Hz at 95%
modulation.

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

AUDIO INPUT: 600/150 ohms at +10 dBm =2 dB, for 100% modulation.

POWER INPUT: 380 V, or 480 V *+5%, 3 phase, 50/60 Hz.

POWER CONSUMPTION: 80 kW at 0% modulation
87 kW at 30% modulation
110 kW at 100% modulation

ORDERING

Model MW-50, with one set of tubes and two crystals
100% set of spare tubes for MW-50 transmitter
Recommended minimum spare tubes for MW-50 transmitter

SPECIFICATIONS

OVERALL EFFICIENCY: Better than 60% at average modulation.
POWER FACTOR: 95%

TEMPERATURE RANGE: 0°C to +50°C.

HUMIDITY: 95%.

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

SIZE: 78 inches high, 144 inches wide, 48 inches deep (transmitter cabinet).
External components include high voltage power supply and wall
mounted circuit breaker assembly.

FLOOR SPACE: Main transmitler assembly 48 square feet. Power supply 15
square feet.

WEIGHT: (APPROXIMATE) Main transmitter assembly

Net unpacked 5,000 Ibs.
Domestic packed 6,000 Ibs.
Export packed 7,200 lbs.
Power Supply

Net unpacked 1,650 I|bs.
Domestic packed 1,780 lbs.
Export packed 2,080 Ibs.

CUBAGE: Packed: 700 cubic feet.
FINISH: Beige-gray.
TUBES USED: (2) 4CX35,000C; (2) 4CX1500A; (1) F-1099.

INFORMATION

994-6994
990-0711
990-0712

HARRIS
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20,000 Watt Medium Wave Transmitter

I'Il’,
e

MODEL BC-20H

The BC-20H, 20 kW transmitter consists of two standard
BC-10H 10 kW transmitters, a 20 kW combiner, and a com-
mon drive unit. All components are housed within the trans-
mitter cabinet, eliminating the need for external ducting and
enclosures. Askarel (oil) filled modulation transformers are
provided as standard equipment for added reliability.

SOLID STATE CIRCUITRY: The BC-20H employs transistors
in all circuitry except the RF driver, power amplifier and
modulator for superior performance. Only ten tubes are used
in the entire transmitter.

RF SECTION: In addition to the oscillator/exciter incorpo-
rated in each 10 kW transmitter, a third oscillator is provided
in the BC-20H to permit maximum operating flexibility. This
independent exciter is used as a common drive to each trans-
mitter and is enclosed in the center cabinet. Output of this
unit is split and drives independent buffer amplifiers for iso-
lation and phase adjustment. The RF signal then feeds indi-
vidual oscillators in each 10 kW transmitter, which in turn
excites the 4-400 driver and the high level plate modulated
3CX2500F3 power amplifiers. Overall efficiency of the power
amplifiers is typically 85% or better, a direct benefit of the

HARRIS

' GATES DIVISION

Harnis-Inlertype Corporation

high efficiency RF circuits that are utilized.

RF output of each transmitter is fed into a bridged-tee com-
biner network, housed in the middie cabinet. A 10 kW dummy
load is provided with an in-line RF ammeter for visual indica-
tion of current to the reject branch of the combiner network.
Under optimum conditions, no current will exist in this branch.
No critical adjustments are required and simplified overall
operation is stable.

In the event that maintenance or adjustment, such as initial
tune-up of the transmitters is required, the 10 kW dummy load
may be switched manually so that the output of one power
amplifier feeds the load directly while the other amplifier
can drive the antenna system. While in the combined mode,
monitoring is accomplished by a pickup loop at the combiner
output for indication of modulation level of the entire trans-

mitter system.

AUDIO SECTION: Audio is processed by a transistorized
audio amplifier which drives the Class B 3CX2500F3 modula-
tors. High level plate modulation techniques are used with
enhanced performance obtained by applying audio to the
RF driver stage.

www americanradiohistorv com


www.americanradiohistory.com

20,000 Watt Medium Wave

Transmitter—BC-20H

RELIABILITY: The design philosophy employed in the BC-20H
assures long term operation with ne lost air time. 100%
redundancy of equipment means that a signel can remoin on
the oir with no down time for maintenance. One transmitier
can be turned off while the other continues to operate.

ADDITIONAL FEATURES: Important features include reliable
silicon diodes in all power supplies; built-in circuitry for
remote control; ample cooling for all climotic conditions with
quiet, low-speed blowers; and low operating cost, with only
two tube types used in the BC-20H.

OUTPUT
SOLID STATE
POWER SUPPLY 20,000 WATTS
5000 VDC
TRANSISTORIZED Afcﬁﬁiﬂ%n
AUBIO AMPLIFIERS 0 Tt
r ANO DRIVER OX2500F
HI-EFFICIENCY
RF DRIVER POWER
TRANSISTORIZED 44004 AMPLIMIER TWO
AUDIO OSCILLATORS ANG YETRODE 3CX2500F2
W INTERMEDIATE TRIODES
AMPLIFIERS POWER
COMBINER
RF DRIVER HI-EFFICIENCY
4-4004 POWER
TETRODE AMPUFIER TWO
TRANSISTORIZED ICX2500F3
AUDIO AMPLIFIERS TRIODES
AND ORIVER
cLass B~
MODULATOR
TWO TYPE
3CX2500F3 -
SOLID STATE REJECT
POWER SUPPLY L0aD
5000 vDC
BLOCK DIAGRAM

BC-20H

SPECIFICATIONS

POWER QOUTPUT: (Rated) 20,000 wuits. {Copoble} 21,600 wolts.

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

RF QUTPUT iMPEDANCE: Supplied far 50 ahms, or ather os specified.
RF FREQUENCY STABILITY: =2 Hz.

CARRIER SHIFT: Less than 3% ot 100% modulation.

RF HARMONICS: Meels or excaeds FCC specificotions.

AUDIO FREQUENCY RESPONSE: +1 dB, 50 to 10,000 Hz. +=1% dB8, 30.
12,000 Hz.

AUDIO FREQUENCY DISTORTION: 2.5% or less 50 Hz to 10,000 Hz al
?5% modulatian.

NOISE: (Unweighied} 60 dB or better below 100% modulotion.
AUDIO INPUT: 600/150 ohms ot +10 dBm, =2 dB.

POWER INPUT: 208/2720 volts. 3 phase, 50 or 40 Hz. 37 ¥W no madvulation.
42 kW overoge modulation. 55 kW 100% moduletion.

AMBIENT TEMPERATURE RANGE: —20° 1o +50°C.

ALTITUDE: To 7,500 feet standard (higher oltitudes on special order).

SIZE: 78 high, 177" wide, 32" deep (complelely self-conlained).

WEIGHT: 5200 Ibs. unpacked (opproximote). 6800 [bs. expart pocked
{opproximate).

CUBAGE: 390 cubic feet pocked.

FINISH: Beige-gray.

TUBES USED: (8 3CX2500F3; (2} 4-400A. Tatal: 10.

GENERAL INFORMATION: Monitors: 10 RF volts ovipul at 50/70 ohms
for frequency ond modulation maonitars.

ORDERING INFORMATION

Model BC-20H transmitter, consisting of twa standard BC-10H 10 kW transmitters, a 20 kW

combiner and a common drive wniv ____________

____________________________________ 994-6669

HARRIS
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10,000

Watt Medium Wave Broadcast Transmitter

The most outstanding 10,000 watt AM transmitter on the
market today, the BC-10H has gained wide acceptance and
approval from broadcasters throughout the country since its
introduction. Excellent on-the-air quality, high reliability, and
low operating costs are proven features that have helped to
make the BC-10H so popular.

SOLID STATE CIRCUITRY: The BC-10H uses transistors in
all circuits except the RF driver, power amplifier and mod-
ulator to provide a richer, fuller sound for the listener, and
increased reliability for the broadcaster.

LOW TUBE COST: Ceramic type 3CX2500F3 triode tubes
are used in the power amplifier and modulators, and a type
4-400A tetrode is used as the RF driver. All tubes are operated
well below their maximum ratings for long tube life. This
combination provides the lowest cost tube complement of any
10 kW AM broadcast transmitter on the market today.

HARRIS

’ GATES DIVISION

Harns-Inleriype Corporalion

MODEL BC-10H
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RF SECTION: Two transistor oscillators are instantly switch-
able, and oscillator output is amplified to provide the proper
signal level for the driver, a 4-400A tetrode, which is mod-
vlated to improve the over-all transmitter performance. The
4-400A drives two 3CX2500F3 power amplifiers which are
high level plate modulated. These air-cooled power amplifiers
have an efficiency as high as 0%, and feed a full Tee net-
work, The RF output capability of the BC-10H, 10,800 watts,
easily accommodates complicated multi-tower phasors.

AUDIO SECTION: Four push-pull solid state audio amplifier
stages amplify the audio signal from input level to full drive
power for the modulator stage. The modulator consists of
two 3CX2500F3 triodes, operated Class AB:. Inverse feedback,
and an advanced design low leakage reactance modulation
transtormer/reactor group, results in signal quality of the
highest fidelity. The modulation transformer is oil (Askarel)
filled.
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10,000 Watt Medium Wave Broadcast Transmitter—BC-10OH

antenna coupler. Either of these then be-
comes a bonus factor in harmonic sup-
pression.

EFFICIENT COOLING: Individual low-
speed Rotron blowers in the RF and mod-
ulator stages, and a specially designed
air exhaust, allow only a limited amount
of direct heat to be dissipated into the
interior of the BC-10H—for extra-cool
operation.

OPERATING ECONOMY: Long tube life,
low tube cost, and the highly efficient
tank circuit combine to make economy
of operation an important feature of the

BC-10H.

ACCESSIBILITY: Designed for easy serv-
icing, the transmitter front features 2 full
length doors, with operational controls
located between the two. Meters which
indicate transmitter operating parame-
ters are located across the front of the
cabinet, above the doors. All necessary
tuning controls are adjustable in full
view of these meters, Further access to
the transmitter from the front may be
gained by releasing the catches on vari-
ous front access panels. In addition, 4
panels may be removed from the rear
of the transmitter for 100% accessibility.

The BC-10H is completely self-contained

Front view, interior.
within one cabinet.

INTERCHANGEABILITY: Added tube life may be achieved
from the 3CX2500F3 triodes by interchanging the modulators
and the power amplifiers, as the same tube type is used in
both stages.

SOLID STATE POWER SUPPLIES: Lifetime silicon rectifiers
in all power supplies provide a 2 to 1 voltage and a 5 to 1
current safety factor. This high margin of safety assures
trouble-free performance.

CONTROL CIRCUITRY: Careful attention has been given to
the design of the control circuitry in the BC-10H. Complete
AC and DC overload protection is standard equipment. A
recycling feature, which will automatically turn the trans-
mitter off when an overload occurs, is built-in.

HARMONIC RADIATION: A full Tee network and second
harmonic trap are assurance that the BC-10H can exceed
harmonic reduction regulations within the transmitter itself
without relying on the harmonic attenuation of a phasor or

Rear view, interior.

HARRIS

' GATES DIVISION
Harns-intertype Corporation
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10,000 Watt Medium Wave Broadcast Transmitter—BC-10H

TRANSISTORIZED R R oY
RF DRIVER
OSCILLATORS AND 4.400AE AMPLIFIER TWO QUTPUT 10,000 WATTS
INTERMEDIATE TETRODE ACX2500F3 UNBALANCED
AMPLIFIERS TRIODES
CLASS "'B"

TRANSISTORIZED
AUDIO AMPLIFIERS MO AR

AND DRIVER 3CX2500F3

SOLID STATE
POWER SUPPLY
5000 VDC
BLOCK OIAGRAM

BC-10H

SPECIFICATIONS

POWER OUTPUT: {Raied) 10,000 wolis. {Capoble) 10,B00 watis. Power re-
duction to approximately 2,500 wotts included.

RF FREQUENCY RANGE: 535 kHz to 1620 kHz supplied to one frequency
os ardered.

RF OUTPUT IMPEDANCE: Supplied for 50 ohms, or other as specilied.
RF FREQUENCY STABILITY; +2 Hz.
CARRIER SHIFT; Less than 3% at 100% modulation.

RF HARMONICS: Meets or exceeds FCC specifications.
MODULATION CAPABILITY: Positive peaks 125%, negative peoks 100%.

AUDIO FREQUENCY RESPONSE: =1 dB, 50 1o 10,000 Hz. #1% dB, 30-
12,000 Hz,

AUDIO FREQUENCY DISTORTION: 2.5% or loss 50 Hz to 10,000 H:z oi
95% modulation,

NOISE: (Unweighted} 60 dB or beter below 100% modulation.

AUDIO [NPUT: 600/150 ohms at +10 dBm, *2 d¢B

POWER INPUT: 208/230 volis, 3 phose, 50 or 60 Hz, 1B.5 X' zero modu-
lotion. 21,0 kW oversge modulation. 27.5 kw 100% medulation.

AMBIENT TEMPERATURE RANGE: —20°C to +50°C.
ALTITUDE: To 7,500 [1. stundord (higher altitudes on speciol order).
SIZE: 78 high, 72" wide, 32" deep (completely self-contoined).

WEIGHT: 2,500 lbs. unpacked (approximole). 3,050 lbs. domestic pocked
{upproximote). 3,250 lbs. export puacked {oppraximoie).

CUBAGE: 184 cubic feet packed.
FINISH: Beige-groy.
TUBES USED: {4) 3CX2500F3, (1) 4-400A. Total—5.

GENERAL INFORMATION Monitors: 10 RF volis output ot 50/70 ohms for
frequency and modulation monitors,

ORDERING INFORMATION
Model BC-10H transmitter with one set of tubes end two erystels ____ _____ . ___ __ _____ 994-6522
100% set spare tubes for BC-10H tfremsmiMer _______________ ___ __________________ ____ 990-0539
Set of spare transistors for BC-10H (diades not jncluded}_________________ __  ____________ 990-0540
Kit for remote control of pawer outpot . . _____ ————_ 994-6548

HARRIS

) GATES DIVISION

Harns-Imertype Gorporabon
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5000

Watt Medium Wave Broadcast Transmitter

MODEL BC-5H

Representing the finest in engineering design, the BC-5H pro-
vides superb over-all performance, with top quality audio,
high reliability, and extra low power consumption through
the use of high efficiency power amplifier circvits.

The fransmitter is completely self-contained, and requires a
floor space of only 72 inches (wide) and 32 inches (deep).
The over-all height is 78 inches.

Other features that have helped to make the BC-5H the most
popular broadcast transmitter in its power range are: large
edgewound silver plated tank and Tee network coils; a low
leakage reactance modulation transformer for excellent sound
quality; o design that permits easy attachment of remote
control; unusually high efficiency; and lowest tube cost of
any 5000 watt AM transmitter.

17

TRANSMISSION FIDELITY: Wide frequency response and
low carrier shift are important considerations in the design
of an AM transmitter. The extremely wide audio response
and superior reproduction of audio dynamic range in the
BC-5H testify to its advanced engineering development—evi-
dent to all who hear this transmitter’s excellent broadcast
signal.

RF SECTION: In the RF circuit, a transistor oscillator (instantly
switchable 1o a back-up oscillator), drives a transistorized
amplifier, which provides drive for the type 4-400A tetrode
RF driver. This driver stage is modulated to improve the over-
all performance of the transmitter. The 4-400A drives a single
3CX2500F3 power amplifier tube, which is high level plate
modulated, and uses high efficiency RF circuits to improve the
power amplifier efficiency to 90%. The power amplifier feeds
a full Tee network.

HARRIS

' GATES DIVISION

Harris-Interlype Corporalion
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5000 Watt Medium Wave Broadcast Transmitter—BC-5H

TRANSISTORIZED
OSCILLATORS AND
INTERMEDIATE
AMPLIFIERS

TRANSISTORIZED
AUDIO AMPLIFIERS
AND DRIVER

208/230 VAC _T

|

RF HI-EFFICIENCY
Of
DRIVER POWER AMPLIFIER » 50%T0PL\’AT,ATTS
" 4-400A ONE 3CX2500F3 UNBALANCED
TETRODE TRIODE
CLASS “B”
MODULATOR
TWO TYPE
3CX2500F3
SOLID STATE

POWER SUPPLY

5000 VDC

BLOCK DIAGRAM
BC-5H

Front view, doots open.

HARRIS

’ GATES DIVISION

Hatns-intertype Corporation
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AUDIO SECTION: Four push-pull solid state audio amplifier
stages amplify the audic signal from input level to full drive
power for the modulator stage. The modulator stage, consist-
ing of two Class B type 3CX2500F3 triodes, provides more
than ample power to high level modulate the power ampli-
fier, and modulate the RF driver. Inverse feedback, and an
advanced design low leakage reactance modulation trans-
former/reactor group, results in signal quality of the highest
fidelity. The rugged modulation transformer is oil (Askarel)
filled for additional protection.

TUBE INTERCHANGE: Both the RF power amplifier and mod-
ulator stages use 3CX2500F3 long-life triodes. By periodic ro-
tation many added tube life hours may be gained. Only four
tubes of two different types are used in the entire transmitter,

SOLID STATE POWER SUPPLIES: Five separate power sup-
plies assure fine regulation, and add to reliability. Lifetime
silicon rectifiers in all power supplies provide a 2 to 1 voltage
and a 5 to 1 current safety factor.

HARMONIC ATTENUATION: Harmonic reduction meets rigid
FCC regulations, and is achieved through the use of a Tee
network in the output circuit, and a second harmonic filter.
The harmonic attenuation from the phasor or antenna coupler
thus becomes a bonus for still greater harmonic reduction.

www americanradiohistorv com
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5000 Watt Medium Wave Broadcast Transmitter—BC-5H

REMOTE CONTROL: Use of relays in the transmitter control
circuits makes installation of remote control simple. Terminals
are factory installed in the transmitter, so that circuits to be
remote controlled may be easily connected.

PROTECTIVE CIRCUITS: Relays are provided for overload,
start/stop and interlock circuits, along with pressure type
switches. An output power/VSWR meter is standard equip-
ment, and is interlocked in the transmitter control circuitry as
a protective device against antenna system malfunction.

RECYCLING: In the event of a direct short in the high voltage
supply, the transmitter will recycle three times and then shut
down. In the event of flashover, due to an electrical storm,
the transmitter will momentarily shut down and then return
to the air with no mechanical limit on the number of times
recycling may occur.

EFFICIENT COOLING: One low speed Rotron blower cools
all tubes, and a special air exhaust vents heat directly to the
transmitter exterior to prevent heat circulation within the
transmitter cabinet.

ACCESSIBILITY: The BC-5H is 100% accessible, with full
length front doors, drop down front panels and removable
rear panels. The transmitter control panel is located between
the two front doors, and necessary tuning controls are adjust-
able from the front, in full view of meters which indicate
operating parameters.

Rear view, dust covers removed.

SPECIFICATIONS

POWER OUTPUT: (Rated) 5000 watts. (Capable) 5600 watts. Power reduc-
tion to approximately 1000 or 500 watts available.

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

RF OUTPUT IMPEDANCE: Supplied for 50 ohms, or other as specified.
RF FREQUENCY STABILITY: +2 Haz.

CARRIER SHIFT: Less than 3% ot 100% modulation.

RF BARMONICS: Meets or exceeds FCC specifications.

MODULATION CAPABILITY: Positive peaks 125%, negative peaks 100%.

AUDIO FREQUENCY RESPONSE: =1 dB 50 to 10,000 Hz. ==1% dB 30 to
12,000 Hz.

AUDIO FREQUENCY DISTORTION: 2.5% or less 50 Hz to 10,000 Hz ot
95% modulation.

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

AUDIO INPUT: 600/150 chms at +10 dBm, *+2 dB.

POWER INPUT: 208/230 volts, 3 phase, 50 or 60 Hz. 10.7 kW zero modu-
lation. 11.9 kW average modulation. 15.6 kW 100% modulation.

AMBIENT TEMPERATURE RANGE: —20°C to +50°C.
ALTITUDE: To 7500 feet standard (higher altitudes on special order).
SIZE: 78" high, 72" wide, 32" deep. Completely self-contained.

WEIGHT: 1850 lbs. unpacked (opproximate); 2200 lbs. domestic packed
(approximate); 2450 Ibs. export packed (approximate).

CUBAGE: 120 cubic feet packed.
FINISH: Beige-gray.
TUBES USED: (3)3CX2500F3, (1)4-400A.

GENERAL INFORMATION: Monitors: 10 RF volts output at 50/70 ohms for
frequency and modulation monitors.

ORDERING INFORMATION

Model BC-5H transmitter with one set of tubes and two erystals________________________ 994-6521
100% set spare tubes for BC-5H tr itter___ — N 990-0535
100% set spare transistors for BC-5H {(diodes not included)________________________________ 990-0540
Kit for remote control of power output. 994-6548

HARRIS

’ GATES DIVISION

Harnis-Imeriype Corporation
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1000/500/250 Watt AM Broadcast Transmitter
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MODEL BC-1H

The BC-1H combines high positive peak modulation capability,
long-life 833A power amplifier and modulator tubes for de-
pendability, and unusually low power consumption to bring
you the finest one kilowatt AM transmitter on the market
today. Utilizing only two tube types, the BC-TH transmitter
is completely self-contained in one sturdy steel cabinet only
six feet (72”) high.

HARRIS

’ GATES DIVISION

Harris-interlype Corporanon
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POWER AMPLIFIER TUBES: Chosen for performance, reli-
ability and low cost per hour, 833A tubes are employed for
both RF power amplifier and modulator output circuits. The
833A provides a combined hourly tube cost of approximately
2¢, and has world-wide availability. Also, as a husky triode,
it is free of spurious emissions and tolerant of changing oper-
ating conditions caused by variances in load or fluctuations
in cooling.

SOLID STATE AUDIO: A solid-state amplifier utilizing 8
transistors drives the long-life 833A high level modulator
tubes, providing reserve performance capability to achieve
modulation percentages up to 125% on positive peaks . . .
with distortion products still within FCC specifications. Con-
servative circuit design has achieved excellent audic response
with minimum audio distortion. Distortion is typically under
2% from 50 to 16,000 Hz under normal programming condi-
tions.

RF SECTION: Dual vacuum-type ovenless crystal units and
solid siate components in the frequency determining stages
generate a very stable signal. Frequency adjustment and
crystal changeover are made from the front panel. Four RF
stages provide isolation to assure better frequency stability.
Two long-life 833A tubes feed 1000 watts into a newly de-
signed full “T" output network with excellent tuning charac-
teristics. A second harmonic filter helps provide an unsur-
passed RF signal. The final amplifier and output network are
tuned by large, variable edgewound coils.

POWER REDUCTION: Quick and efficient power reduction
to 500 or 250 watts is another important feature of the BC-
1H. Switching in the primary of the main plate transformer
eliminates power consuming, voltage dropping resistors. Plate
voltage is reduced on both the power amplifier and modula-
tor tubes, resulting in added tube life, as well as savings in
power costs,

REMOTE CONTROL: Designed for remote control operation,
the BC-1H features built-in metering kits for both plate
vollage and plate current. Advance-design control circuitry
permits almost instantaneous adaptation to remote control,
and eliminates the need for outboard attachments. All elec-
trical connections for remote control are brought out to ap-
propriate terminal boards.

BUILT-IN DUMMY LOAD: The BC-1H may be tested at a full
kilowatt output with 100% modulation, using this built-in
feature.

RECTIFIER SYSTEM: The BC-1H has three separate power
supplies, all with large silicon rectifiers for lower power
consumption and lifetime reliability. The three are: (1) main
HV supply, (2) intermediate supply, and (3) bias supply.
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1000/500/250 Watt AM Broadcast Transmitter—BC-IH

OSCILLATOR
SOLID STATE

DRIVER
(2) 807

SOULID STATE

AUDIO
DRIVER

POWER
AMPLIFER 1kw QUTPUT
{2) 833A UNBALANCED

—

MODULATOR
(2) 833A

BLOCK DIAGRAM
BC-TH

RECYCLING: In the event of an overlaad, the transmitter will
recycle up fo three times and then shut down if the overlood
has not been removed.

EFFICIENT COOLING: One low speed blower provides quiet,
efficient cooling of ail tubes. An air exhaust on the top of the
transmitter vents heat to the exterior of the cobinet. The
blower, located af the rear of the transmitter, is interlocked
with the rear door, so thot when the door is opened the
blower shuts aff autamaticolly.

GENERAL DESIGN: The BC-TH is completely self-contained
in o modern, low profile, sturdy steel cobinet. The front door
is hinged on the left, and opens to reveal all tuning cantrols.
Colar-coded switches for stort-stop and power change func-
tions are accessible from the front when the daar is closed.
These switches illuminate to show the fransmitter operoting
siatus at a glance. The lift-up meter panel raises for easy
access to allow inspection and mointenance. The rear door is
also hinged, und offers instant accessibility to all transmitter
components.

SPECIFICATIONS

POWER QUTPUT: 1000/500/250 watts. Capable output o accommodate
phosor loss, etc., 1100 wotts.

FREQUENCY RANGE: 535-1620 kHz (supplied fo one frequency o3 ar-
dered).

OUTPUT [MPEDANCE: 50 ohms. Other avtput impedances cvailoble on
speciel order.

RF HARMONICS: Exceeds FCC requiremeants.

FREGUENCY STABILITY: =2 Hz ar beller.

CARRIER SHIFT: 3% or less with adequoie power moins. Typical is 2%.
MODULATION: High level.

MODULATION CAPABILITY: Positive peaks 125%, negative peaks 100%.
AUDIO RESPONSE: 3-1dB 50-10,000 Hz, 1.5 dB 30-12,000 Hx.

AUDIO DISTORTION: 2.5% or less 50-10,000 Hz, 5% modulotion. Under
practical programming conditions 2% or less 50-16,000 Hz.

NOQISE: (1000 watls) 60 dB or beter below 100% modulation.
AUDIQ INPUT SMPEDANCE: 150 or 400 ohms ot +10 dBm =2 dB.

POWER CONSUMPTION: (1 kW) unmodulated, 2650 wats; average modu-
latian, 3150 waits; 100% modulotion, 3850 watls,

POWER INPUT: 208/230 volts, 1 phase, 3 wire, 50/60 Hz.

DUMMY ANTENMA: 50 chms. Copoble aof dissipating full madulaled
avipul.

TEMPERATURE: —20 degrees to +50 degrees C.
SIZE: 72" high, 31" wide, 31" deep. Front and reor door swing, 327,

WEIGHT: Net, 770 |bs. Domestic packed, 950 Ibs. Export packed, 1,075
lbs. Cubage: 8.7 eubic feet.

TUBES: (2} 807 intermediate driver amplifiers, (2) 833A RF power ompli-
fiers, (2) B33A modulators.

ORDERING INFORMATION

BC-1H transmitter, 1000/500/250 watts_________
Spare 100% tube complement for BC-IH_______

_________ 994-6813

_______________________________________ 990-0703

NOTE; Be sure to specify carrier frequency when ardering.

HARRIS
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500/250/100 Watt AM Broadcast Transmitter

=

MODEL BC-500H

The BC-500H is essentially the same transmitter as the BC-TH,
except only one 833A tube is used as the power amplifier.
This means you get all the features included in the BC-1H,
such as high positive modulation capability, great dependa-
bility from the use of husky 833A’s, and low operating cost.
Other features include: solid-state oscillator, solid-state audio
driver, and silicon rectifiers; built-in dummy antenna rated
for full 100% modulation; and quick and efficient power
reduction to 250 or 100 watts.

Designed for remote control operation, the BC-500H has
built-in metering kits for both plate voltage and plate cur-
rent. Advance design control circuitry permits almost instan-
taneous adaptation to remote control, and eliminates the need
for outboard attachments.

A recycling circuit, normally available only in higher power
transmitters, is included in the BC-500H. This circuit quickly
and automatically restores the transmitter to “On air” opera-
tion should lightning hit the antenna system, or after momen-
tary severely high modulation peaks.

The BC-500H is completely self-contained in one modern,
sturdy steel cabinet only six feet (72”) high.

SPECIFICATIONS

POWER OUTPUT: 500/250/100 waits. Capable output to accommodate
phasor loss, etc., 550 watts.

FREQUENCY RANGE: 550-1620 kHz (supplied to one frequency as
ardered).

OUTPUT IMPEDANCE: 50 ohms. Other output impedances available on
special order.

RF HARMONICS: Exceeds FCC requirements.

FREQUENCY STABIUTY: =2 Hz or better.

CARRIER SHIFT: 3% or less with adequate power mains. Typical is 2%.
MODULATION: High level.

MODULATION CAPABILITY: Positive peaks 125%, negative peaks 100%.
AUDIO RESPONSE: =1 dB 50-10,000 Hz, #1.5 dB 30-12,000 Hz.

AUDIO DISTORTION: 2.5% or less 50-10,000 Hz, 95% modulation. Under
practical programming conditions 2% or less 50-16,000 Hz.

NOISE: (500 watts) 60 dB or better below 1009 modulation.
AUDIO INPUT IMPEDANCE: 150 or 600 ohms at +10 dBm =2 dB.

POWER CONSUMPTION: (500 watts) unmodulated, 1900 watts; average
modulation, 2200 watts; 100% modulation, 2600 watts.

POWER INPUT: 208/230 volts, 1 phase, 3 wire, 50/60 Hz.

DUMMY ANTENNA: 50 ohms. Capable of dissipating full modulated
output.

TEMPERATURE: —20° to -+50° C.
SIZE: 72" high, 31%" wide, 31%" deep. Front and rear door swing, 32”.

WEIGHT: Net, 770 lbs. Domestic packed, 950 Ibs. Export packed, 1,075
Ibs. Cubage: 68.7 cubic feet.

TUBES: (2) 807 intermediate driver amplifiers, (1) 833A RF power ampli-
fier, (2) 833A modulators.

ORDERING INFORMATION

BC-500H transmitter, 500/250/100 watts___.______ __ — s i SR .994-6872
Spare 100% tube complement for BC-500H. . __________________________________ ____ ___990-0705
Recommended minimum spare tube complement for BC-500H.______ e _---_990-0704

NOTE: Be sure to specify carrier frequency when ordering.

HARRIS
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250 Watt AM Broadcast Transmitter

MODEL BC-250GY

Gates 250 watt AM broadcast transmitter is a performance-
plus, high fidelity transmitter, complete in every detail for
today’s modern broadcasting. Features include attractive
shadow mold styling, vacuum crystal, and full size back door
for 100% accessibility. Fully FCC type approved, Gates BC-
250GY transmitter has a world-wide reputation for long,
trouble-free service. From Greenland to the Marianas, broad-
casters acclaim the excellence and simplicity of this most
widely used 250 watt medium wave transmitter.

RADIO FREQUENCY AND AUDIO STAGES: The RF tube
line-up consists of a 12BY7 in an oscillator circuit that utilizes
a vacuum crystal. A second 12BY7 is used as an intermediate
power amplifier to drive a rugged 813, which in turn feeds
the parallel 810 power amplifiers. The audio section is push-
pull with 6L6 driver tubes operating into the Class B 810
modulator tubes. Interchange of power amplifier and modu-
lator tubes gives added economy and longer tube life.

OPERATING FEATURES: The emphasis is on accessibility,
ease of service and well ventilated design. Convection cooling
is employed. As a result, the BC-250GY transmitter is silent
in operation, and may be operated adjacent to a microphone.
Vertical construction permits “walk-in” access. The audio sec-
tion is a hinged sub-section. Seven meters allow direct simul-
taneous reading of all important functions. For a conserva-
tive, superb performing transmitter, the Model BC-250GY
will fill the needs of most discriminating broadcasters.

ARpNNClta
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SPECIFICATIONS

POWER OUTPUT: Rated 250 watts, capable 280 watis.
FREQUENCY RANGE: 540-1620 kHz, as ordered.

RF OUTPUT IMPEDANCE: 30/300 ohms unbalanced, as ordered.
FREQUENCY STABILITY: =5 Hz.

CARRIER SHIFT: 3% or less, 100% modulation.

MODULATION: High-level plate.

AUDIO RESPONSE: =1.5 dB 30-10,000 Hz.

AUDIO DISTORTION: 3% or Jess, 50-7500 Hz at 90% modulation.
NOISE: 55 dB befow 100% modulation.

AUDIO INPUT: 500/600 ohms at +8 dBm =2 dB, 100% modulation.
POWER CONSUMPTION: 1.6 kW at 90% modulation.

POWER INPUT: 230 volts AC, 2 wire, single phase, 50/60 Hz.
POWER FACTOR: Better than 90%.

MONITORS: Will accommodate all modern frequency and modulation mon-
itors.

SIZE: 78 high, 34" wide, 33" deep.

WEIGHT: Domestic, packed—770 Ibs.; export—900 lbs.
CUBAGE: 112,

FINISH: Two-tone beige-gray.

TUBES: (4) 810, (2) 6L6, (2) 12BYZ, (1) 813, (2) 8008, (1) 5Y4G.

ORDERING INFORMATION

BC-250GY Transmitter, 250 watts, complete with one set of

tubes and one vacvum crystal.___________________________ 994-3760
Spare 100% set of tvbes_________________________ 990-0507
Recommended minimum set of spare tubes___________ 990-0508

NOTE: Please state carrier frequency and RF output impedance when

ordering,
HARRIS

' GATES DIVISION

Harns-Imeriype Corporation

www americanradiohistorv com


www.americanradiohistory.com

Antenna Phasing Equipment

Custom-built Phasor for 5 kW,
5-tower directional AM station.

Gates phasing equipment is custom built, utilizing Gates man-
vfactured inductors and other quality components for precise
coverage patterns requiring a minimum of adjustment and
a maximum of stability. Some of the most complex phasing
systems in existence have been built by Gates.

ADVANCED RESEARCH: As the world leader in the design
and manufacture of phasing equipment, Gates engages in
highly advanced phasor research and development. All Gates
phasing systems are computer designed fo assure maximum
accuracy and most efficient circuitry. Phasor construction is
carried out by a group of design and production experts,
with years of experience in specialized phasing equipment.
This group is under the direction of a registered professional
engineer.

HARRIS
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CONSTRUCTION: Antenna tuning units are constructed as
a panel and shelf type for wall mounting in a doghouse, or
in weatherproof metal cabinets. Phasor cabinetry built to your
specifications is available, and becomes an integral planning
factor in the coordination of design and styling to reflect
over-all system compatibility and appearance.

Gates manufactures phasing equipment for any power, for
any number of towers; 250 watt to 250 kilowatt tuning units;
diplexers for medium wave and for 2-30 MHz short wave;
triplexers, rejection filters, and a wide range of radio fre-
guency networks. Each is custom tailored for the particular
application, to assure the broadcaster's complete satisfaction,
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Antenna Phasing Equipment

STABILITY AND EFFICIENCY: All direc-
tional phasing equipment is designed to the
parameters provided by the station’s con-
sulting engineer, and work is not initiated
until the consultant and customer approve
the design. To furnish custom designed
phasors suited for specific broadcasting
needs, Gales provides detailed specifica-
tions for your equipment, so you may de-
termine exactly what you are buying. The
full range of adjusiment can be precisely
determined by computer—before it is de-
livered. This avoids the possibility of having
to replace inadequate components, or make
costly field modifications of design to re-
lieve difficult adjustment.

The careful design and construction prac-
tices maintained by Gates give you more
than reasonable assurance of the best pos-
sible long term stability and efficiency. This
avoids expensive readjustments and reproof
of patiern later on.

Gates phasors are constructed fo give a
safety factor of 1.4 times on RMS current
and four times on maximum RMS voltage

Rear view of Phasor at left, . .
with panels removed. Note based on expected operating adjustments.
the clean mechanical layout.

CUSTOM-BUILT
OPEN PANEL
PHASOR.

10 kW MEDIUM WAVE DIPLEXER
Numerous diplexers, triplexers, RF filters and custom designed
networks are considered normal design and construction activity
at Gates. The above illustrafes a 10 kW mediom wave diplexer
that permits two AM transmitters fo feed o common vertical

radiator.
HARRIS
' GATES DIVISION
25 Harris-intertype Corpacatan

www americanradiohistorv com


www.americanradiohistory.com

Common

Point Impedance Bridge

An instrument for permanent installation in the common point of a directional
antenna system. Permits the common point resistance and reactance to be mea-
sured during normal operation without transmitter shutdown. Panel ammeter
reads common point current so that direct antenna power can be determined.

The Model CPB-1 and CPB-1A Common Point Impedance
Bridges are operating impedance bridges similar to the Model
OIB-1, but designed for permanent installation in your phasing
equipment at the antenna common point. Instruments have
two 4 dials calibrated directly in resistance and reactance.
A panel meter is provided for a null detector. The R & X dials
are manipulated as a normal bridge while the transmitter is
operating at full or reduced power to give a null indication
on the panel meter. The value of the common point resistance
and reactance can then be read directly from the two dials.

It has been found that many directional antennas have com-
mon point impedances which vary from time to time due to
seasonal changes in the ground system and minor tuning drift
of the antenna parameters. On many occasions it was found
from remeasurement of the common point impedance that
the station had been transmitting with somewhat less than
full power for some time because of these changes. The CPB-1
and CPB-TA permit the station operator to determine the
common point impedance at any time, even during normal
operating hours. By minor adjustment of the common point
resistance control, he can maintain his radiated power at the
full license value at all times, He also has a method of de-
tecting changes in his antenna system which affect the com-
mon point. This may alert him to equipment faults and pre-
vent citations for antenna misadjustment.

CPB-1 and CPB-1A bridges are normally supplied mounted
on a standard 19 x 7" rack panel. A cutout can be made in

HARRIS
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the antenna phasing equipment for mounting this panel. Both
bridges are also available without the rack panel. A drill
template is then supplied, permitting the station engineer to
mount the bridge in the existing panel of the antenna phasor.

SPECIFICATIONS

FREQUENCY RANGE: 500-1650 kHz.

POWER RATING: CPB-1—5 kW—100% amp. mod. coniinvous. CPB-1A—50
kW—100% amp. mod. continuous.

RESISTANCE RANGE: 30-100 ohms.
REACTANCE RANGE: =50 ohms (1000 kHz).

ACCURACY: Resistance *+=2% =1 ohm. Reactance -=5% =1 ohm. (Pro-
vision is made for your consultant to adjust the calibration to agree
exactly with your licensed resistance value).

RF SOURCE: Your transmitter operating at normal or reduced power acts as
source—no generafor is required.

DETECTOR: Tuned internal detector with 25 ua panel meter—no external de-
tector is required,

AMMETER: Panel hole is provided for Weston Model 308, 31" square am-
meter. A meter recessing bracket is supplied for high power applications.
A matching meter for your power and resistance can be supplied.

TERMINALS: Screw terminals or standoff insulators at rear of bridge box for
connection to tubing, strap, or jumper to coax is provided.

MOUNTING: Standard 7 x 19" engraved gray rack panel—can be sup-
plied without panel for mounting behind your phasor panel (drill tem-
plate supplied).

DIMENSIONS: Bridge box without panel: Height: 7", Width: 9", Depth:
9¥4". Panel dimensions: 7/ x 19/,

ORDERING INFORMATION

CPB-1 Common Point Impedance Bridge, 5 kW________________ 700-0055
CPB-1A Common Point Impedance Bridge, 50 kW______________ 700-0056
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Operating Impedance Bridge
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* Measures “in circuit” operating impedance—500 kHz to
5 MHz.

« Handles through power up to 10 kW.

* No signal generator or external detector required for mea-
surement under power.

* Can be used with signal generator and receiver as a nor-
mal bridge.

* Measures negative impedance loads.
* ldeal for use in adjusting multi-tower directional antennas.

* Based on new principle.

The Model OIB-1 Operating Impedance Bridge measures the
operating impedance of the individual radiators, networks,
transmission line sections, and common point of directional
antenna systems while they are functioning normally and un-
der power. This “operating impedance” cannot be measured
by normal impedance bridge methods because the system
characteristics are disrupted when the bridge is inserted in the
circuit. The OIB-1 thus satisfies a critical requirement long felt
by consulting and broadcast station engineers. In addition it
has many applications in other fields that cannot be dupli-
cated by any other instrument.

The OIB-1 is inserted directly in series with the transmission
line, network, or antenna. The transmitter power is applied
and a bridge balance is obtained by manipulating the R and
X dials on the face of the bridge. Balance is indicated by o
null reading on the meter which is mounted on the front panel
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of the bridge. Operating resistance and reactance are then
read directly from the bridge dials. The VSWR on a trans-
mission line can be read directly from a scale on the meter.

SPECIFICATIONS

FREQUENCY RANGE: 500 kHz to 5 MHz.

THROUGH POWER RATING: 10 kW, carrier only, no modulation with
VSWR 3:1.

INSERTION EFFECT: Equal to 9 of 150-ohm line.

FUNCTIONS: Direct reading in R, —400 to +400 ohms. Direct reading in X,
—300 to +300 ohms. Measures VSWR, Z;—=0 to 400 ohms. Indicates rela-
tive forward and reflected power.

ACCURACY: R and X, =2% =1 ohm. Dials individually calibrated and en-
graved.

RF SOURCE: Transmitter, transmission line, etc., or signal generator with
adapting connector.

DETECTOR: Internal for high power source. Connector on front panel for
external detector when used with signal generator. Amplifier for internal
detector available as factory installed option if high sensitivity is desired.

TERMINALS: Input and output are large UHF receptacles (UG-357/U). 12"
input and output clip leads are supplied as standard with bridge. 18“
leads optional at no extra cost when specified with order, External de-
tector connection is BNC.

ACCESSORIES: Aluminum polyurethane-lined transport case.

DIMENSIONS: 12" x 9)2" x 5% deep.

WEIGHT: 10 lbs.

ORDERING INFORMATION

Model OIB-1 Operating Impedance Bridge. Specify whether 12’

or 18" leads are desired __ - — 700-0063
D. C. Amplifier. Used to increuase sensitivity of Bridge for use

with power sources as low as 25 watts 700-0064
TC-1 Transport Case. For OIB-1 700-0065
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AM Antenna Couplers

WEATHERPROOF SERIES—FED
ANTENNA COUPLER, 1250 WATTS

e e

A
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Recommended for broadcast transmitter powers
of 1,000, 500 and 250 watts, 100% modulated.
Heavy edgewound micalex insviated silver plated
coil has generous inductance for a full Tee net-
work along with fixed mica capacitors supplied.
Extra room is provided to install either diode or
thermocouple remote metering equipment. Heavy
duty meter shorting switch eliminates antenna
meter from the circuit when not in use for light-
ning protection. Meter is observed through plexi-
glass porthole.

Front door of cabinet has been removed for il-

lustrative purposes.

SPECIFICATIONS

CARRIER POWER: Up to 1250 watts AM.
FREQUENCY: 525-1700 kHz as ordered.
LINE IMPEDANCE: 40-230 ohms as ordered.

TO MATCH: Series-fed tower of from 70° to 95°
electrical length.

CIRCUIT: Full Tee Network.
WEIGHT: 98 Ibs.
SIZE: 20" high, 20%" wide, 18%" deep.

ORDERING INFORMATION

Antenna Coupler with antenna meter_994-3494
NOTE: When ordering, state transmission line
impedance, frequency, tower height, and tow-
er measurements, if known. For remote meters,

SERIES AND SHUNT FED COUPLERS

Bcares

Both series and shunt fed models are constructed
in a non-weatherproof cabinet with slip-off front
door and large lead in bowl at top. Coil is mi-
calex insulated edgewound silver plated and ca-
pacitors are supplied to tune to buyer’s specific
frequency. Size: 21’ high, 10" wide, 9" deep.
Usually mounted in small dog house at base of
tower. Rating 1250 watts, 100% modulated.

*SERIES FEED MODEL: Provides full Tee network
inductance with capacitors 1o match wide range
of input and output impedances. State frequency
line impedance, and tower height when order-
ing. 994-5178
*SHUNT FEED MODEL: Includes inductor and
capacitors to tune out reactance in shunt fed
antenna coupling. f tower measurements are
known, these are always especially helpful.
State line impedance and frequency__994-5179

*NOTE: METER NOT INCLUDED.

ISOLATION COIL

This isolation coil is quickly made to cusiomer’s
order by carrying all basic materials in stock.
The same type of coaxial cable is used in wind-
ing the coil as is used for sampling line. If the
customer used Heliax sampling line, then the
isolation coil would be wound with Heliax co-

axial cable. Nominal inductance 85 uH. Avail-
able in weatherproof or open model. Sizes
(weatherproof model), 20" wide, 12%” high

and 18%2" deep. (Open model), 16" wide, 10"
high and 16" deep. When ordering, please state
type or make of sampling line or preferred co-
axial cable for coil construction. Resonating ca-
pacitor is not included.

WEATHERPROOF 5-10 KW
ANTENNA COUPLING UNITS

Housed in aluminum cabinet with double front
doors. Porthole for meter reading and heavy
duty meter shorting switch operates with doors
closed. Large micalex insulated silver plated cails
combined with copacitors of generous voltage
and current ratings to assure a lifetime of serv-
ice 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 at-
tachment to wooden pales set in ground or for
mounting on wall.

SPECIFICATIONS

CARRIER POWER: M-5309A 5,000 watts AM.
M-5309B 10,000 watts AM.

FREQUENCY: 525-1,700 kHz as ordered.

LINE IMPEDANCE: 40-230 ohms as ordered.

TO MATCH: Series fed tower of from 70° to 95°
elecirical length.

CIRCUIT: Full Tee Network.

WEIGHT: Approximately 200 lbs.

SIZE: 38" high, 37" wide, 214" deep.

ORDERING INFORMATION

Antenna Coupling Unit, 5 kW______ 994-5309A
Antenna Coupling Unit, 10 kW_____ 994-5309B
NOTE: When ordering, state carrier frequency,
transmission line impedance, power, tower
height and tower measurements, if known.
Couplers to match unusuval loads such us short
or tall towers, shunt feed, etc., are available on
special order, at extra cost.

R.F. 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
see below. Couplers to match unusual loads ORDERING INFORMATION Meter, 0-6 R.F. um::eres,__; T 634-0238
such as short or tall towers, shunt feed, etc, Weatherproof isolation unit_________ 994-3073 Meter, 0-8 R.F. amperes____________ 634-0209
are available on special order at extra cost, Open unit coil only, less cabinet______ 994-4561 Meter, 0-10 R.F. amperes___________ 634-0210
N DIODE TYPE REMOTE METER EQUIPMENT
L For remote indication of RF current. Consists of ORDERING INFORMATION
a carefully constructed pickup loop attached . .
through a short coaxial cable to a solid state I?I::tie ;t]z]moie mse;er UT"’OEESSR nFlefer """""""""""" ----994-6112
rectifier assembly. RF current is measured without Meter 3 sq- zu ’ sc(:le 0-5 R'F. amperes
breaking the main lead. No AC power is re- e sd. case, sc Ie § - amperes
quired. May be used with any good 1 MA DC Meter 3” sq. case, SCC"e 0-8 R.F. emperes_______________ ---.632-0420
meter. Power range: 250 watts to 50,000 watts. me:er 2,, 59. case, scale g-;ORRi:F. amperes
ak Frequency range: 540 kHz to 1600 kHz. eter & 5q. case, scale B-3 ®. 7. amperes. .
oY & Meter 4 sq. case, scale 0-8 R.F, amperes______ __ __
‘?&ﬁ“ﬂ Meter 4" sq. case, scale 0-10 R.F. amperes______ . _

HARRIS
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Meter 4 sq.

case, scale 0.15 R. F, amperes_ _ _ .

o __.______ 632-0428

NOTE: Other meter scale ranges available at extra cost. Above for use
with diode remote unit, not thermocouple.
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AM Antenna Coupling Accessories

SOLENOID TOWER CHOKES

(20 AMP AC RATING)

Most popular of all tower light isolation chokes.
Available in 2 or 3 section 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
uH. 3” stand-off insulators are part of coil.
(Weatherproof type), 24" high, 17%" wide,
10%" deep. lllustration to left shows weather-
proof unit with front cover removed.

ORDERING INFORMATION

Tower Choke, 2 wire, weatherproof,

Fig. A_ —— 994-3937
Tower Choke, 3 wire, weatherproof,

Fig. A ______._____ __994-3938
Tower Choke, 2 wire, open type,

Fig. B 9943935
Tower Choke, 3 wire, open type,

Fig. B . 994-3936

RADIO FREQUENCY CONTACTOR

A heavy duty solenoid operated RF contactor
for most switching applications through 50 kw
power. Available in either SPDT or DPDT types
and in two voltage ratings. Will operate on
115/230 volts AC, latching type. Will handle up
to 25 amperes RF per contact.

ORDERING INFORMATION
Contactor SPDT insulated 17 kV peak
voltage_ . _____________ 570-0001

Contactor DPDT insulated 17 kV peak

voltage 570-0002

Contactor SPDT insulated 22 kV peak L4
voltege_ . _____________________ 570-0003

Contactor DPDT insulated 22 kV peak
voltage__ ___ __ . ______ 570-0004

HEAVY DUTY SAMPLING LOOP

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

ORDERING INFORMATION
Heavy duty sampling loop__________ 994-6126

ROTATING SAMPLING LOOPS

’.r" .;.-? I‘Z_'_' - IJ

This model is especially applicable where high
current ratics are to be sampled. May be ro-
tated so that phase monitor amplitude valuves
are nearly equal. Electrostatically shielded and
insulated from tower. May be used with or with-
out isolation coil at base of tower. Coil is single
loop, heavily insulated from base frame. Matches
either 50 or 70 ohm line. Size: 48" wide, 32"
high.

ORDERING INFORMATION
Rotating Sampling Loop_____________ 994-3283
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METER JACK AND SHORTING
BAR-MOUNTING PLUG

A great convenience to allow RF current meas-
urements to be made by simply plugging in a
meter. Will accommodate most 3" or 4" meters.
A "must” in critical RF circuit areas in phasors,
couplers, etc. Rating up to 50 kW on a 50 ohm
line.

ORDERING INFORMATION

Meter jack and shorting bar_________ 994-3280
Meter mounting plog_______________ 994-3281

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 ac-
curacy and durability.

ORDERING INFORMATION

Meter Shorting Switch, rating 15

amperes___ ______.________________ 994-3493
Meter Shorting Switch, rating 40
amperes_ 994-6527

LARGE INVENTORY OF METERS

In the manufacture of transmitting and audio
equipment for broadcasting, communications and
defense, Gates is required to carry thousands of
meters in inventory. Whether AC, DC, or RF, or
microammeter, milliammeter or ammeter, it is
very likely the meter you need in emergency or
expansion is quickly available. Give us desired
case size, range and type of movement and we
will serve you speedily. Many meters are also
carried at our Houston and New York branches.
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AM Modulation Monitor
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CARRIER

AM MODULATION MONITOR

MODEL M-6659

Gates' AM Modulation Monitor is an FCC type-accepted
solid-state instrument designed to meet or exceed all require-
ments for measuring modulation percentages of broadcast
and short-wave stations in the frequency range 540 kHz to 30
MHz. It will provide the accurate and dependable monitoring
required by the FCC, and is suitable for proof-of-performance
measurements.

CONTROLS: Three functional controls are located on the
front panel, and mounted in-line for easy adjustment: (1)
carrier-level setting, (2) a range selector control covering
negative peak percentages, and (3) a modulation meter
switch for choosing either negative or positive peaks. Switches
and terminal connections are mounted on the rear of the
chassis.

MONITOR ACCURACY: Gates monitors are factory cali-
brated by precision instruments and need no further adjust-
ment. The monitor's solid-state circuits are not offected by
ageing and the resulting change in circuit constants that nor-
mally affect calibration accuracy.

HARRIS
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MODULATION METER: Correct positive or negative peak
indications, even on program bursts as short as 40 to 90 milli-

seconds, assure frue peak measurement regardless of the
wave forms encountered.

OVER-MODULATION FLASHER: Operation of the flasher
light is adjusted by the calibrated negative-peak conirol, and
has the same superior accuracy as the meter.

AUDIO OUTPUTS: Proof-of-performance measurements can
be taken from the monitor’s high-fidelity output with abso-
lute assurance that readings of transmitter performance are
accurate. A 600-ohm audio output is also provided to sup-
ply aural monitoring in the control room.

REMOTE OPERATION: Modulation readings by meter and
flasher at a distant location are obtainable with a Gates
optional remote meter panel. Separate output circuits provide
(1) a ballistically correct signal for a remote meter and (2) a

remote flasher, connected by two loops with a length of up
to 2,000 ft. of #22 or larger wire.
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AM Modulation Monitor-M-6659

Am

MORULATION

MONITDR  NIMOTL  PANEL

REMOTE METER AND FLASHER PANEL

SPECIFICATIONS

FREQUENCY RANGE: 540 kHz to 30.0 MHz.
RF INPUT: For 50/75 ohm line at 6 to 20 volis.

MODULATION INDICATION:

METER: 0% to 100% on negative peaks.
0% to 120% on positive peaks.

FLASHER: 50% to 100% in 5% steps on negative peaks. Flashes when
negative modulation is within 2% of dial setting.

ACCURACY: Meter is =2% of full scale at 1000 Hz. Flasher is +2%
ot 1000 Hz.

WITH ADAPTOR PANEL: 0 1o 125% on positive peaks, with adaptor panel
listed below.

RESPONSE TIME:

METER: Responds to within 90% of correct reading with a single 65
(#25) millisecond pulse of modulation. Needle returns to 10% of
reading in 650 (*=150) milliseconds after signal is removed.

FLASHER: Responds to less than one millisecond pulse of modulation and
remains on for about 0.5 second.

AUDIO MONITOR OUTPUT:
FREQUENCY RESPONSE: 0.5 dB from 20 Hz to 20 kHz.
DISTORTION: Less than 0.3% with 600-ohm load at 100% modulation.

OUTPUT VOLTAGE: At 100% modulation, output is 0.55 velts into a 600-
ohm load, approximately —10 dBm overoge.

OUTPUT IMPEDANCE: 600 ohms, unbalanced.

FIDELITY MEASURING OUTPUT:
FREQUENCY RESPONSE: 3:0.5 dB, 20 Hz to 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: 4000 ohms, unbolanced.
NOISE: 70 dB below nominal outputs of both monitoring and fidelity out-
puts.

REMOTE QUTPUT: For meter and flasher indications at another location,
use Gates remote meter panel: 994-6687.

PHYSICAL & MECHANICAL DIMENSIONS:

SIZE: 19" long x 7' high x 6" deep. Will mount in
rack.

WEIGHT: Domestic, 12 lbs. Export, 21 Ibs. Cubage, 3 cu.
POWER SOURCE: 105-125 volts, 50/60 Hz, 10 watts.

SERVICE CONDITIONS:

AMBIENT TEMPERATURE RANGE: —4° to 125° F. (—20° to +52° C.).
AMBIENT HUMIDITY RANGE: 0% to 95% relative humidity.

ALTITUDE: Sea level to 7500 feet.

a standard relay

ft.

ORDERING INFORMATION

Solid-State AM Modulation Monitor
Remote Meter Panel

Positive Peak Adaptor Pamel ____________ L

31

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 994-6659
____________________________________ 994-6687

U 994-7056
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AM Frequency Monitors
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DIGITAL FREQUENCY MONITDR = W

Digital Model

AM FREQUENCY MONITORS

Gates’ medium wave frequency monitors are FCC type ac-
cepted instruments designed to meet or exceed all require-
ments for measuring carrier frequencies of standard AM
broadcast transmitters.

Available in a digital read-out model, or in a version with
conventional analog (meter) display, these frequency moni-
tors employ solid-state integrated circuits throughout, and
feature light-emitting diode (LED) indicators.

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

In the digital model, a two-digit display indicates the magni-
tude of the frequency error, and a plus-minus indicator shows
it the frequency is above or below the assigned frequency.
Above £31 Hz error, the digits are blanked, but the sign
indicator continues to operate.

In the analog version, a zero-center analog meter indicates
the magnitude and sign of the frequency error. With a devi-

ation greater than #=31 Hz, the meter indicates in a red “off
scale” zone. In both models an “Alarm’ indicator and relay
contact closures warn of frequency errors greater than %20
Hz.

After A.C. power is applied, the monitors stabilize to reliable
readings within 5 minutes. There are no delicate thermostats
or heater controls. The reference oscillator is heated by o
proportional oven which maintains the unit’s accuracy at a
constant level over a wide range of ambient temperatures.

Only one crystal is needed to cover the entire broadcast
band. Setting up 1o the station frequency simply entails “pro-
gramming” the counter. The procedure is so simple that it
can easily be accomplished in the field should the station
change frequencies.

A test button, when depressed, checks all LED’s and read-out
tubes (or the meter in the analog model).

Remote indicators for either the digital or the analog unit
may be operated over telephone lines of up to 5000 ohms
loop resistance. The optional remote accessories may be fac-
tory installed or added later in the field. In either case the
remote panel contains an analog meter display. One control
adjusts calibration of the remote meter, and the test button
confirms that the meter is polarized correctly.
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ANALDG FREQUINCY

MONITOR = MW

Analog Model
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AM Frequency Monitors, AM Accessories

SPECIFICATIONS

FREQUENCY RANGE: 540-1600 kHz as ordered.
RF INPUT IMPEDANCE: 50 ohms.
RF INPUT CONNECTOR: BNC.

RF INPUT SENSITIVITY: (Unmodulated) 10 mV to 10 V RMS carrier. (Modu-
lated) 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 @ 540 kHz).

DEVIATION INDICATOR RANGE: =31 Hz deviation.

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

ALARM RELAY: 120 VAC/28 VDC @ 5A N/O & N/C contacts at 20 Hz

or greater deviation.
REMOTE: Maximum remote loop resistance . . . 5000 ohms.
AMBIENT TEMPERATURE RANGE: 0 to 55° C.
AMBIENT HUMIDITY RANGE: 0 to 95% relative humidity.
ALTITUDE: 0 to 7500 feet above sea level.
DIMENSIONS: 19 wide, 3.5 high, 10.25" deep.

WEIGHT: (Domestic packed) 20 Ibs. (Export packed) 45 Ibs. (Cubage) 2.4
cu. ft.

ORDERING INFORMATION

Medium wave frequency monitor, digital read-out ______________ ____________________ 994-6698
Medium wave frequency monitor, analog (meter) display _______________________ I, 994-6865
Remote (analog) meter panel for Model 994-6698 above _________ ____ ____ ___________ 994-6863
Remote (analog) meter panel for Model 994-6865 above __.____ ________ . ___________ 994-6864

PHASE MONITOR

A completely solid state AM phase monitor for directional
systems up to 12 towers. Phase readings are not affected by
modulation, and are accurate to =1°. Silicon transistors and
taut-band meters assure greatest reliability.

The Model AM-19 phase monitor is easy to operate, easy to
read, and it is fully adaptable to remote control operation.

SPECIFICATIONS

FREQUENCY RANGE: 540-1600 kHz.

ACCURACY: *1°, Phase resolution: 0.5°.

INPUT IMPEDANCE: 50 or 75 ohms,

NUMBER OF INPUTS: Up to 12.

INPUT LEVEL: .5 to 20 volts RMS.

POWER REQUIRED: 105/130 VAC, 80 watts, 50/60 Hz.
SIZE: 19" W X 7 H X12%" D.

WEIGHT: 20 pounds.

ORDERING INFORMATION

Model AM-19 Phase Monitor (State number of towers) ______ 731-0239

FIELD INTENSITY METER

The solid state battery operated Model FIM-21 field intensity
meter is universally used to measure field strength in the 540-
1600 kHz broadcast band. Voltage regulation insures that
circuit operation is independent of power supply voltage
changes due to battery aging or extreme temperatures.

SPECIFICATIONS

FREQUENCY RANGE: 535-1605 kHz.

MEASUREMENT RANGE: 10 microvolts to 10 volts per mefer.
ACCURACY: 2%.

OUTPUT INDICATOR: 4" mirrored scale meter. Provision for recorder.
BATTERIES: (6) 1.5 volt flashlight type /D"’ cells.

SIZE: 8%’  H X 114" W X 5%" D,

WEIGHT: 11 pounds.

ORDERING INFORMATION

Model FIM-21 Field Intensity Meter (less batteries) __________ 700-0077
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Dummy Antennas

The dummy antenna is perhaps the most needed test device
in a broadcasting station. Principal use is tune-up and test
without the signal being on the air. For daytime stations, this
means routine work may be done after station sign off instead
of after 1 a.m. The dummy antenna is most valuable in the

event of a transmitting system malfunction. At this time the

5 KW AIR COOLED DUMMY ANTENNA

For use with standard broadcast
transmitters in the 5 kW power
range for tune-up and efficiency
tests. Essentially non-reactive.
Handles 5000 watts 100% sine
wave modulated. For operation
between 200 kHz and 2000 kHz. 27%" X 26" X 10%” high.
Available in 50 ohm (Model DU-551) and 70 ohm (Model
DU-570).

50 KW WATER COOLED DUMMY ANTENNA

The Gates 50 kW water cooled
dummy antenna is available either
for medium wave or short wave
application. The medium wave unit
is essentially non-reactive in the
200-2000 kHz band, and does not
usually require a matching network.
Both models will easily handle a
full 50 kW 100% mcdulated when
provided with suitable water flow.
Water of reasonable purity can be
used; normal required flow is ap-
proximately 15 gallons per minute.
Dual thermometers and flow meter
are provided for precise power
measurement by the calorimetric
method. Available in medium wave
type with 50, 70, 150, 300 or 600
ohms input impedance as ordered.
The high frequency model for op-
erations between 2-30 MHz is
available only for 300 or 600 ohms.
Size: 78" high, 42”7 wide, 48%"
deep.

first problem is always locating the source of the trouble. An
open transmission line, a short in the coupler or phasor, a
short in a tower light, etc., will usually react by operating
the overload relay in the transmitter. By attaching the dummy
antenna, the trouble spot is quickly isolated as either in the

transmitter or elsewhere in the system.

10 KW AIR COOLED DUMMY ANTENNA

An air cooled 10,000 watt dum-
my antenna that will permit
100% sine wave modulation for
long periods of time. Essentially
non-reactive, it can be used at
full rating between 200 kHz and 5
2000 kHz. Resistance, 50 ohms. This air cooled dummy an-
tenna eliminates need for water connections and is a practical
device for tune-up and measurement. 29%" X 26" X 16%"
high. Model M-6107.

75 KW AIR COOLED DUMMY ANTENNA

Designed for high power application, this air cooled dummy
antenna dissipates 75,000 kilowatts AM, and is particularly
useful in the frequency range of DC-2MHz because of the
very low VSWR. A current meter is included to facilitate trans-
mitter tuning. An airflow interlock is supplied to prevent dam-
ame to the transmitter should the airflow be interrupted. Im-
pedance 50 ohms, 230 ohms—unbalanced. Power handling
capability: 75,000 watts average, 150,000 P.E.P. Net weight:
295 lbs. Size: 72" H X 28" W X 28" D. Power requirement:
208/260 V, 60 Hz, 10 amps.

1 KW AIR COOLED DUMMY ANTENNA

This unit may be used for any medium wave transmitter at a
maximum power rating of 1 kW, 100% modulated. Consists
of non-inductive resistors heavily banded together to arrive
at correct load resistance. For 200 kHz to 2000 kHz. 20%"”
X 12%" X 5" high. Available in 50 ohm and 70 ohm models.

ORDERING INFORMATION

DU-551 Dummy Antenna, 5 kW, 50 ohms_________
DU-570 Dummy Antenna, 5 kW, 70 ohms_________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 994-3968-001
__________________________________ 994-3968-002

M-6107 Dummy Antenna, 10 kW, 50 ohms________ . ___ . . . __ 994-6107
M-5497 Dummy Antenna, 50 kW, medium wove (see Note 1)_______ . ________ __ 994-5497-001
M-5497A Dummy Antenna, 50 kW, hgh frequency (see Note 1)_______________ ________ 994-5497-002
Dummy Antenna, 75 kW_________  ___ On Request
DU-151 Dummy Antenna, 1 kW, S0 ohms_____________________ ____ ____ ___ .. 994-4354
DU-170 Dummy Antenna, 1 kW, 70 ohms_______ .  _____ [ 994-3483

NOTE: (1) Be sure to state resistance, such as 50 ohms.
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Solid State "DCFM'" Exciter

MODEL TE-3

Gates’ advance-design solid state TE-3 Exciter, combining the
superior stereo performance of Direct Carrier Frequency
Modulation (DCFM) with the extreme frequency stability of
Digital Automatic Frequency Control (DAFC), is the heart of
every Gates “H3" transmitter.

The “H3” FM transmitter series is FCC type accepted, and
thoroughly field tested. There are nine models, covering all
power ranges:

one tube 250 watt FM transmitier
one tube 1000 watt FM transmitter
two tube 2500 watt FM transmitter
two tube 3000 watt FM transmitter
two tube 5000 watt FM transmitter
two tube 7500 watt FM transmitter
two tube 10,000 watt FM transmitter
three tube 20,000 watt FM transmitter
seven tube 40,000 watt FM transmitter

FULL 10 WATTS OF RF SOLID STATE POWER: The Model
TE-3 Exciter was designed to upgrade FM transmitter reli-
ability by using solid state devices to reduce the greatest
danger to electronic equipment—heat. Only performance-
proven solid state devices and precision temperature-com-
pensated components are used to assure continuous duty
service. A full 10 watts of composite RF signal at carrier fre-
quency is produced easily by this 100% transistorized ex-
citer. The TE-3 can be used to drive most modern FM trans-
mitters requiring 10 waits carrier frequency input.

>>>>>>D>>D>

ADVANCED DESIGN: The oscillator in the Model TE-3 Ex-
citer operates at the carrier output frequency, eliminating
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frequency multipliers. This, combined with Digital Automatic
Frequency Control, means improved carrier stability and ex-
cellent frequency response. With this exciter, phase shift and
distortion resulting from frequency multiplier tuned circuits
are now a thing of the past. There is no longer a need to
retune critical stages, which means more stable and efficient
operation,

STEREO SEPARATION 35 DB MINIMUM: Optimum 35 dB
separation is the result of Direct Carrier Frequency Modu-
lation of the oscillator at the output frequency. As carrier
generation and modulation take place “on frequency,” the
wide bandwidth needed for high fidelity reproduction is easily
attained. The result is better FM stereo separation and mini-

mum crosstalk between main channel and sub channels used
for SCA and FM stereo.

MODULAR CONSTRUCTION: The Model TE-3 is composed
of seven modules, each individually shielded, and connected
within the exciter enclosure by an advanced intercabling
technique. Connections are made at the front of each module
with premium quality quick-disconnect plugs. Test voltage
measurements and adjustments can be made easily by this
advanced modular mechanical design. Modular construction
allows the addition of stereo or SCA at a later date by
simply plugging in the factory adjusted module(s).

SUPERB SCA OPERATION: In the TE-3 Exciter crosstalk from
the main channel to the SCA channel is virtually eliminated

through new filtering techniques, and cancellation of the sec-
ond harmonic of the composite stereo signal.
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Model TE-3 Exciter

Modules
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Modulated Oscillator Module

Operating at carrier frequency, the ultra
stable modified Clapp oscillator is mod-
ulated by the direct application of mono,
stereo and SCA input signals. For the
most precise stability, the oscillator circuit
is constructed with temperature compen-
sated components and isolated by shock
mounts. Gates “DCFM” is generated in
this module, and feeds the solid state
10 watt amplifier module.

Power Amplifier Module

The power amplifier of the Model TE-3
FM Exciter is all solid state and provides
a 10 watt signal at carrier frequency to
the driver or final amplifier of Gates
"H3" Series Transmitters. Amplifier band-
width is approximately 3 MHz, which
assures optimum stereo separation.

Automatic Frequency Control Module

Continuous carrier stability, within +1
kHz (+.001%) of the assigned center
frequency, is provided by a precision
crystal controlled oscillator. Digital de-
vices count down the output of the
modulated oscillator and the crystal fre-
quency for phase comparison. The two
oscillators are then “phase locked” for
error-free frequency control.

Audio Input Control Module

Control, processing and input switching
of mono, stereo and 41 kHz SCA inputs
to the modulated oscillator are provided
in this module. During monophonic op-
eration the right channel is automatically
switched to the 41 kHz SCA input, which
allows use of this program line for SCA
operation.

Stereo Generator Module (Optional)

With Gates solid state stereo generator,
stereo separation left to right and right
to left is always better than 35 dB from
50 Hz to 15 kHz. This performance is
assured by the Gates "DCFM” exciter de-
sign. The modular construction allows
you to order a Gates FM transmitter for
monophonic operation, and add the fac-
tory aligned stereo generator later.

Power Supply Module

The solid state regulated DC power sup-
ply provides 24 volts DC to all modules
in the Model TE-3 Exciter. Temperature
compensated zener diodes are used to
provide constant voltages over a tem-
perature range of —20° C to +70° C,
and power line variations from 85 volts
to 130 volts. Ample power is available
for the optional stereo and SCA modules.

37
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SCA Module (Optional)

Stable, self-excited oscillators are used
to provide 41 kHz or 67 kHz SCA op-
eration of excellent quality, with very
low distortion. Automatic muting is in-
cluded, with provision for control of both
mute level and mute time constant. Fac-
tory pre-aligned SCA modules can be in-
stalled in the Model TE-3 Exciter by
simply plugging into the space provided.
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Dual FM Transmitters

FM-40H3, 40 kW dual FM transmitter, consisting of two FM-20H3, 20
kilowatt transmitters, and a center control cabinet.

DUAL FM TRANSMITTERS

Gates’ dual FM transmitters offer total reliability through
total redundancy. You get complete protection from ex-
pensive “down” time, plus the superb mono or stereo per-
formance of Gates’ “DCFM” design.

Dual FM transmitters from Gates are available in the fol-
lowing power ranges: FM-40H3 (a 40 kilowatt system con-
sisting of two FM-20H3, 20 kilowatt transmitters, and a center
control cabinet); FM-10/10H3 (a 20 kilowatt system consist-
ing of two FM-10H3, 10 kilowatt transmitters, and a center
control cabinet); and the FM-5/5H3 (a 10 kilowatt system
consisting of two FM-5H3, 5 kilowatt transmitters, and a cen-
ter control cabinet). In all three models the center cabinet
contains the exciter(s), plus switching and control equipment.

Each of the three dual FM transmitters is available in three
different configurations. The basic dual system provides re-
dundancy in all areas except the exciter—and provides for
one-quarter normal power output in case emergency opera-
tion is required. With the addition of the Automatic Exciter/
IPA Switching Kit to the basic system, automatic back-up
exciter protection is provided. And with the further addition
of the RF Output Switching System, power output becomes
one-half the normal output, instead of one-quarter, during
emergency operation.
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Either or both of the options may be added to a Gates’ basic
dual FM transmitter system at any time in the field, or may
be included in the original system.

In addition to complete protection from “down’ time, Gates’
dual FM transmitters offer all of the advantages provided by
our standard “DCFM” transmitters . . . including high effi-
ciency, high reliability from extensive use of solid-state cir-
cuitry, and outstanding mono and stereo performance speci-
fications.

Operation of a Gates dual system is as simple as operating a
single transmitter, and the system is readily adaptable to
remote control!

The TE-3 exciter(s) employed in Gates” dual FM transmitters
is 100% solid state and employs Direct Carrier Frequency
Modulation (DCFM) and Digital Automatic Frequency Control
for unsurpassed frequency response and great carrier sta-
bility. Modular construction of the TE-3 allows easy addition
of stereo and SCA at any time by simply plugging in the
appropriate generator modules.

Environmental tests, in conditions surpassing those of any
location a transmitter is likely to encounter, have been im-
posed on Gates’ dual FM systems. The transmitter systems
are capable of operating at altitudes to 7,500 feet, in an
ambient temperature range of —20°C to +45°C.
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Dual FM Transmitters
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GATES’ DUAL FM TRANSMITTER CONFIGURATIONS
Employing two standard FM fransmitters (fess excitars).
P
BASIC DUAL SYSTEM RF OUTPUT SWITCHING
® One TE-3 exciler. For RF swilching af the high-pawer output amplifiers, the following equip-
® One fsolotion amplifier with pawer supply. ment may be odded to the basic system:
® One cenler cobinel. ® One control panel {mounts in center cabinet).
® One high-power hybrid coupler (combiner) with plumbing to intercon- ® 3 cooxial tronsfer switches.
nect two tronsmitlers. ® One kit consisting of rigid cooxial line, elbows ond flanges.
® One low-power hybrid coupler. ® One dummy load required—select from Optional Equipment below.,
® One reject [oad,
® One 50-watt reject load. OPTIONAL EQUIPMENT FOR DUAL FM TRANSMITTERS

AUTOMATIC EXCITER/LP.A. SWITCHING KIT

For exciter redundancy, the following additional equipment may be odded
te the bosic system:

® One TE-3 exciter.

® One isolotion omplifier with pawer supply.

Stereo generatars.

SCA generotors.

Y5SWR averlood protection for each tronsmiter.
Stotys light system for each tronsmitter.

50 kilowalt air-cooled dummy load.
Water-coaled dummy lood.

Thruline wattmeler with element,

® One dummy load for isalation omplifier,
® One avtomafic change-aver contact panel (mounts in center cobinet).

ORDERING INFORMATION

Basic Dual FM System (does not include transmitters) ___ - 994-6875
Autamotic Exeiter/LP.A. Switching Kit _ $94-6876
RF Output Switching s 994-6877
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20,000 Watt FM Transmitter
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MODEL FM-20H3

The pace-setting engineering which produced Direct Carrier
Frequency Modulation (DCFM), as employed in the FM-20H3,
has made possible a three tube, 20,000 watt transmitter with
the ultimate in performance standards. Fully FCC type ac-
cepted for stereo and monaural broadcasting in the 88 to
108 MHz FM band.

ONLY THREE TUBES: Solid state reliability is achieved, as
the transmitter uses only three tubes for 20,000 watts output.
The transistorized model TE-3 exciter delivers ten watts. This
is followed by the only tubes employed—two parallel 4CX250B
drivers and the rugged high-efficiency 4CX15000A single
ended power amplifier.
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POWER AMPLIFIER TUBE: The ceramic type 4CX15000A
output tube assures excellent performance and long tube life
for 20,000 watt FM service. This high power gain tetrode
operates at a leisurely pace, dissipating litlle more than
5000 watts at a full 20,000 watts output.

SOLID STATE “DCFM’’ EXCITER: The 100% solid state model
TE-3 exciter employs an advanced Gates design wherein the
oscillator is modulated at the carrier frequency (DCFM). The
result is improved carrier stability and unsurpassed frequency
response. Modular construction of the TE-3 exciter allows plug-
ging in of the solid state individually shielded stereo and SCA

modules at any time.

PLUG-IN STEREO/SCA GENERATOR MODULES: To equip
your FM-20H3 transmitter for stereo or SCA just plug the ap-
propriate modules into the TE-3 exciter. For SCA you have
your choice of 41 kHz and 67 kHz modules.

OPERATIONALLY TESTED: Environmental tests that surpass
conditions of any location a transmitter is likely to encounter
were imposed upon the FM-20H3 before it entered produc-
tion. In addition, each transmitter is fully tuned and tested to
the assigned frequency before shipment.

PUSHBUTTON OPERATION: On-off functions are controlled
by lighted pushbuttons at the top left of the transmitter. These
are plainly marked “filament on-off”; “plate on-off”.

POWER OUTPUT CONTROL: in the FM-20H3 transmitter,
Gates supplies a built-in motor-operated screen voltage con-
trol, for power output adjustment.

REMOTE CONTROL BUILT IN: All necessary functions can
be remote controlled in the FM-20H3. No additional equip-
ment is required for Gates remote control systems,

AUTOMATIC RECYCLING: In case of momentary overload,
the FM-20H3 will recycle automatically. Should the overload
reoccur in excess of the desired number of times preset in
the transmitter, the transmitter will then remain off the air
until reset locally or remotely.

HV SILICON POWER SUPPLIES: Two separate three-phase
all-silicon power supplies are used in the FM-20H3. The 9000
volt supply, for PA plate voltage, is housed in a separate
high voltage enclosure, and includes a manual switch to allow
power cutback to approximately 5 kW. The other three-phase
power supply, which powers the IPA plate and screen circuit,
and also the PA screen, is housed in the main transmitter
cabinet.

HANDSOME STYLING: The main transmitter cabinet is at-
tractively, yet functionally styled, with double front doors,
and an eye-catching meter panel framed in contoured
brushed aluminum. The finish is in two-tone beige-gray. A
separate enclosure for the HV power supply complements the
main FM-20H3 cabinet,
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20,000 Watt FM Transmitter—FM-20H3

HARMONIC FILTERS STANDARD EQUIPMENT: |ncluded as
standard equipment is a Tee type notch filter for second har-
monic reduction, o micromatch YSWR section for direct meter
reading on the transmitter of both power output and stonding
wave rafio, ond a low pass filter which effectively elim-
inates third and higher order harmonics. Tuning and testing,
which includes adjustment of filters for maximum harmonic
attenuation, is accomplished at the factory on the customer’s
frequency.

EFFICIENT AIR COOLING: A heavy-duty impeller type
blower was selected far use in the FM-20H3 to help increase
component life. This blower moves up to 200% more air than
required for normal heat dissipatian af the transmitter when
operoting at altitudes up to 7500 feet—which means fast, ef-
ficient cooling for all companents.
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SPECIFICATIONS

GENERAL

POWER QUTPUT: 20 k.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to speciflied operating fre-
quency.

RF QUTPUT IMPEDANCE: 50 ohms.

QUTPUT TERMINATION; 3% EIA flange.

FREQUENCY STABILITY: .001% or belter.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.

MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 208/240 ¥, 3-phose 40 Hz. Power consumptica 30,000
watts {apprax.). 115 V single phase, 60 Hz, 300 watts. (50 Hx avoilable
on special order.)

RF HARMONICS: Suppression meets ali FCC requirements.

POWER SUPPLY RECTIFIERS: Silicon.

ALTITUDE: 7,500 feet.

BLOWER: 1,250 c¢fm @ 6.3 inches.

AMBIENT TEMPERATURE RANGE: —20°C to +45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: Transmilter cobinet 42 W x 78" H x 32%" D. HY
power supply cobinet 30" W x 30" D x 49" H,

FRONT DOOR SWING: 217,
FINISH: Two-tone, beige-gray.
WEIGHT & CUBAGE: Export: 2,300 ibs. Domestic: 2,000 [bs. 150 cu. H.

MONAURAL MODE

AUDIC INPUT IMPEDANCE: 600 ohms balonced.

AUDIO INPUT LEVEL: +10 dBm =2 dB for 100% modulation ai 400 Hz.

AUDIQO FREQUENCY RESPONSE: Standard 75 microsecond, FCC pre-em-
phosis curve =1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.

FM NOISE: 65 dB helow 100% madulotion (ref. 400 Hz).

AM NOISE: 50 dB below reference corrier AM modulaled 100%.

STERFOPHONIC MODE (Stereo Generator optional)

PILOT QSCILLATOR: Crysial conirolled.

PILOT STABILITY: 19 kHz =1 Hz.
AUDIO INPUT IMPEDANCE: (lefi and right) 600 ohms balanced.

AUDIO INPUT LEVEL: (left and right) +10 dBm =1 d& for 100% medu-
lation at 400 Hz.

AUDIO FREQUENCY RESPONSE: tlefi ond righl) Standard 75 microsecond,
FCC pre-emphasis curve =1 d8, 50-15,000 Hz.

DISTORTICN: (left or right} 1% or less, 50-15,000 Hz.

FM MNOISE: {left ar right) 60 dB minimum below 100% medulatian, refer-
ence 400 Hz.

STEREQ SEPARATION: 35 dB minimum 50-15,000 Hz.

SUB-CARRIER SUPPRESSION: 42 dB below 909 modulotion.

CROSSTALK: (moin to sub-chonnel or sub 1o main chonnel) 42 df below
?0% modulation,

SCA MODE (SCA Generator optional}

FREQUENCY STABILITY: =500 Hz.

FREQUENCY: Between 25 ond 75 kHz.

OSCILLATOR TYPE: Two Colpilts helerodyned ta produce desired output fre-
quency.

MODULATION: Direct FM.

MODULATION CAPABILITY: +=7.5 kHz.

AUDIO INPUT IMPEDANCE: 600 ohms bolonced.

AUDIO INPUT LEVEL: +8 d8m, +3 dB for 100% modulation ai 400 Hz.

AUDIO FREQUENCY RESPONSE: 41 kHz ond 67 kHz, 50 microsecond, modi-
fied pre-emphasis. 67 kHz respanse modified far proper aperotion when
used with sterea la conlorm lo FCC specifications.

DISTORTION: Less than 1.5% 30.7,000 Hz.

FM NOISE: (main channel not madvioled) 55 JB minimum (ref. 100% mod-
vlotion 400 Hz).

CROSSTALK: (sub-channel ta main channel) —a6 dB or befter.

CROSSTALK: (main chonnel to sub-channel) 50 dB below 100% maodulotion
fref. 400 Hz).

AUTOMATIC MUTE LEVEL: Yorioble from O lo 40 dB below 100% mod-
vlation.

ORDERING INFORMATION

FM-IQH3, 20,000 watt FM broodecast fronsmitter, with TE-3 esciter ____ _______  ___ 994.6745

100% spare tvbe kit__________________________
Stereo generator (add for stereo operafion) ______
SCA svb-carrier generator (add far SCA aoperation)

990-0552

_______________________________________ 994-6533
_______________________________________ 994-6507
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10,000 Watt FM Transmitter

MODEL FM-10H3

Gates FM-10H3 is the most advanced 10,000 watt FM trans-
mitter ever offered. It incorporates the TE-3 solid state “DCFM”
exciter for unsurpassed stereophonic and monaural sound,
and only two tubes are required to produce a full 10,000
watts. Gates model FM-10H3 is fully FCC type accepted for
stereophonic (with optional stereo generator) and monaural
FM broadcasting in the 88 to 108 MHz band.
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TWO TUBES: Only two fubes are used in the en-
tire transmitter. 10 watts is delivered from the
model TE-3 transistorized exciter to the 4CX300A
driver, which supplies a nominal 250 watts to
drive the 4CX10,000D power amplifier. This power
tetrode operates at a leisurely pace, providing
ample power to deliver a high fidelity signal with
proven economy.

TYPE 4CX10,000D POWER OUTPUT TUBE: Use
of the power packed ceramic 4CX10,000D tube
as the final amplifier assures excellent perform-
ance. It was selected because of its 10 kW plate
dissipation, its ability to produce more power . . .
and its proven longer, useful life.

SELF-CONTAINED: Except for the top-mounted
Tee notch and low pass filters, the FM-10H3 trans-
mitter is completely self-contained. The power
transformer, solid state exciter, and optional
stereo/SCA generating equipment are all housed
in one attractively styled cabinet.

"DCFM’’ EXCITER: As in other “H3" series trans-
mitters, the FM-T0H3 employs the 100% solid
state TE-3 exciter. An advanced design used first
by Gates, the exciter employs Direct Carrier Fre-
quency Modulation (DCFM) and Digital Automatic
Frequency Control. This makes possible improved
carrier stability and unsurpassed frequency re-
sponse.

BUILT-IN REMOTE CONTROL: Connect the trans-
mitter control unit to the transmitter, tie in the
telephone line to the studio control unit, and you
are ready for complete remote control operation.
Al necessary functions can be controlled re-
motely—and no additional equipment is required
for a Gates remote control system.

POWER GUARD: The FM-10H3 employs a special
power supply protective circuit, Power Guard, to
assure maximum protection from transient volt-
ages or on-off power surges.

AUTOMATIC RECYCLING: Should a momentary
overload occur, the FM-10H3 will recycle auto-
matically. If the overload reoccurs in excess of the
number of times preset in the transmitter, the
transmitter will remain off the air until it is reset,
either manually or by remote control.

SILICON RECTIFIERS: For increased reliability, silicon power
rectifiers are used in all FM-10H3 power supplies. Operated
well below their rated levels, they provide years of depend-
able service in the transmitter. In the HV power supply, a
generous number of 16 ampere silicon cells operate in «
three phase bridge, and are so rugged that maximum trans-
mitter current demand is only 50% of the peak rating of the
supply. Three solid state power supplies are used; high volt-
age, bias, and exciter.
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SPECIFICATIONS

GENERAL

POWER QUTPUT: 10 kw.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-
quency.

RF OUTPUT IMPEDANCE: 50 ohms.

OUTPUT TERMINATION: 3%’ EIA flange.

FREQUENCY STABILITY: .001% or better.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.
MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 208/240 V, 3 phase, 60 Hz at 17 kW. 115 V, single
phase, 60 Hz, 300 watts, (50 Hz available on special order.)

POWER SUPPLY RECTIFIERS: Silicon.

RF HARMONICS: Suppression meets all FCC requirements.

ALTITUDE: 7,500 feet.

BLOWER: 430 cfm @ 2.6 inches.

AMBIENT TEMPERATURE RANGE: —20°C to -+45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: 42" W x 78" H x 32%’ D.*

*32%" is over-all depth dimension. With rear doar and front door handles
removed, minimum depth is 29%"".

FRONT DOOR SWING: 21",

FINISH: Twa-tane, beige-gray.

WEIGHT & CUBAGE: Export: 975 |bs. Damestic: 825 |bs. 110 cu. ft.

MONAURAL MODE

AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: -10 dBm =2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond, FCC pre-em-
phasis curve =1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.
FM NOISE: 65 dB belaw 100% modulation (ref. 400 Hz).

STEREOPHONIC MODE (Stereo Generator optional)

PILOT OSCILLATOR: Crystal controlled.
PILOT STABILITY: 19 kHz =1 Hz.
AUDIO INPUT IMPEDANCE: (left and right) 600 ahms balanced.

AUDIO INPUT LEVEL: (left and right) -10 dBm =1 dB for 100% modu-
lation at 400 Hz.

AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 microsecond,
FCC pre-emphasis curve =1 dB, 50-15,000 Hz.

DISTORTION: (left or right) 1% or less, 50-15,000 Hz.

FM NOISE: (left or right) 60 dB minimum below 100% modulation, refer-
ence 400 Hz.

STEREO SEPARATION: 35 dB minimum 50-15,000 Hz.

SUB-CARRIER SUPPRESSION: 42 dB below 90% modulatian.

CROSSTALK: (main to sub-channel ar sub to main channel) 42 dB below
90% madulatian.

SCA MODE (SCA Generator optional)

FREQUENCY STABILITY: 3-500 Hz.

FREQUENCY: Between 25 and 75 kHz.

OSCILLATOR TYPE: Two Colpitts heterodyned to produce desired output
frequency.

MODULATION: Direct FM.

MODULATION CAPABILITY: 7.5 kHz.

AUDIO INPUT IMPEDANCE: 600 ohms balanced.

AUDIO INPUT LEVEL: +8 dBm, =3 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 50 microsecond, modi-
fied pre-emphasis. 67 kHz response modified for proper operation when
used with stereo to conform to FCC specifications.

DISTORTION: Less than 1.5% 30-7000 Hz.

EM NOISE: (main channel not madulated) 55 dB minimum (ref. 100% mod-
ulation 400 Hz).

CROSSTALK: (sub-channel to main channel) —60 dB or better.
CROSSTALK: (main channel to sub-channel) 50 dB below 100% modulation

(ref. 400 Hz).
AUTOMATIC MUTE LEVEL: Variable from 0 to 40 dB below 100% mod-

AM NOISE: 50 dB below reference carrier AM madulated 100%. vlation.
ORDERING INFORMATION
FM-10H3, 10,000 watt FM broadcast transmitter, with TE-3 exciter______________ 994-6744
100% spare tube kit____ . ___ S — 990-0551

Stereo generator {add for stereo operation)_________________________________
SCA sub-carrier generator {(add for SCA operation)

43

994-6533
994-6507
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3000-5000-7500 Watt FM Transmitters

/’/1;:
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MODELS FM-3H3—FM-5H3—FM-7.5H3

Gates FM-3H3, FM-5H3 and FM-7.5H3 transmitters provide
3,000-5,000-7,500 watts output with just two tubes—and fea-
ture the performance proven solid state TE-3 exciter, employ-
ing Direct Carrier Frequency Modulation. Quality all the way,
both transmitters combine the reliability of solid state circuitry
and the superb performance of “DCFM” for outstanding
stereo (with optional stereo generator) and monaural transmis-
sion. Each transmitter is FCC type accepted for stereophonic
and monaural FM broadcasting in the 88 to 108 MHz band.

ONLY TWO TUBES: With the transistorized 10 watt model
TE-3 exciter incorporated into these transmitters, only two
tubes are needed. A type 4CX250B tube amplifies the solid
state exciter output and supplies a nominal 250 watts to drive
the ceramic 4CX-5000A final tube. This power tetrode oper-
ates as a single ended amplifier to produce 3, 5 or 7.5 kilo-
watts of power.
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“DCFM’* PERFORMANCE: The superior en-
gineering design of Gates TE-3 exciter in-
cludes Direct Carrier Frequency Modulation
for superior stereo performance and Digital
Automatic Frequency Control for maximum
stability.

In all three transmitters stereo separation is
35 dB minimum from 50 Hz to 15 kHz.

Self-contained within these transmitters, the
“"DCFM” exciter is of modular construction
so that the solid state stereo and SCA mod-
ules may be plugged in at any time.

VARI-LINE TUNING: Field proven for de-
pendability, Gates Vari-Line tuning is used
in the FM-3H3, FM-5H3 and FM-7.5H3 trans-
mitters. This is an advanced method of tuning
a single ended FM amplifier to achieve op-
timum output efficiency.

HARMONIC REDUCTION: Included as
standard equipment in the transmitters is a
Tee type notch filter for second harmonic
reduction, a micro-match VSWR section for
direct meter reading of both power output
and standing wave ratio, and a low pass
filter which effectively eliminates third and
higher order harmonics.

SPECIAL PROTECTIVE CIRCUIT: The trans-
mitters are protected by Power Guard, a
Gates developed power supply protective

& circuit, that provides maximum protection
from transient voltages.

If a momentary overload occurs, the trans-
mitter will recycle automatically up to the
number of times preset.

For increased dependability, solid state rec-
tifiers are standard in these transmitters.

OPERATING CONVENIENCE: “On-oft” functions in the
transmitters are controlled by two lighted pushbuttons at
the top left of the transmitter. The multimeter control switch
is located just to the right of these pushbuttons.

Full metering is provided with four large, front panel meters,
including a VSWR power indicator that permits direct read-
ing of both power output and standing wave ratio.

SELF-CONTAINED: The power supply, exciter, power trans-
formers and optional stereo generating/SCA equipment are
all housed in one cabinet, for simplified transmitter installa-
tion.

REMOTE CONTROL: In the FM-3H3, FM-5H3 and FM-7.5H3,
all functions can be remote controlled. Simply connect the
transmitter control unit of the Gates remote control system
and remote operation is ready.
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3000-5000-7500 Watt FM Transmitters
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GENERAL

POWER OUTPUT: 3, 5 or 7.5 kW.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-
quency.

RF OUTPUT IMPEDANCE: 50 ohms.

OUTPUT TERMINATION: 3%’ EIA {lange.

FREQUENCY STABILITY: .001% or better.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.
MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 208/240 V, 3 phase. 6.8 kW consumption at 3 kW out-
put. 10 kW consumption at 5 kW output. 15 kW consumption at 7.5
kW output. 115 V single phase, 60 Hz 300 watts. (50 Hz available on
special order.)

POWER SUPPLY RECTIFIERS: Silicon.

RF HARMONICS: Suppression meets all FCC requirements.

ALTITUDE: 7,500 feet.

BLOWER: 390 cfm @ 3.2 inches.

AMBIENT TEMPERATURE RANGE: —20°C to +45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: 42 W x 78"'H x 32%" D.*

*32%4" is over-all depth dimension. With rear door and front door handles re-
moved, minimum depth is 2934'".

FRONT DOOR SWING: 21“.

FINISH: Two-tone beige-gray.

WEIGHT AND CUBAGE: Export: 900 Ibs. Domestic: 750 lbs. 110 cu. ft.

MONAURAL MODE

AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: +10 dBm =#+2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond, FCC pre-em-
phasis curve Z=1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.
FM NOISE: 65 dB below 100% modulation (ref. 400 Hz).
AM NOISE: 50 dB below reference carrier AM modulated 100%.

ll SPECIFICATIONS

STEREOPHONIC MODE (Stereo Generator optional)

PILOT OSCILLATOR: Crystal controlled.
PILOT STABILITY: 19 kHz =1 Hz.
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced.

AUDIO INPUT LEVEL: (left and right) +10 dBm =1 dB for 100% mod-
ulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 microsecond,
FCC pre-emphasis curve =1 dB, 50-15,000 Hz.

DISTORTION: (left or right) 1% or less, 50-15,000 Hz.

FM NOISE: (left or right) 60 dB minimum below 100% modulation, refer-
ence 400 Hz.

STEREO SEPARATION: 35 dB minimum 50-15,000 Hz.
SUB-CARRIER SUPPRESSION: 42 dB below 90% modulation.

CROSSTALK: (main to sub-channel or sub to main channel) 42 dB below
90% modulation.

SCA MODE (SCA Generator optional)

FREQUENCY STABILITY: =500 Hz.

FREQUENCY: Between 25 and 75 kHz.

OSCILLATOR TYPE: Two Colpitts heterodyned to produce desired output
frequency

MODULATION: Direct FM.

MODULATION CAPABILITY: *£7.5 kHz.

AUDIO INPUT IMPEDANCE: 600 ohms balanced.

AUDIO INPUT LEVEL: +8 dBm, *3 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 50 microsecond, modi-
fied pre-emphasis. 67 kHz response modified for proper operation when
used with stereo to conform to FCC specifications.

DISTORTION: Less than 1.5% 30-7000 Hz.

FM NOISE: (main channel not modulated) 55 dB minimum (ref. 100% mod-
ulation 400 Hz).

CROSSTALK: (sub-channel to main channel) —60 dB or better.

CROSSTALK: (main channel to sub-channel) 50 dB below 100% modulation
(ref. 400 Hz).

AUTOMATIC MUTE LEVEL: Variable from 0 to 40 dB below 100% modu-
lation.

ORDERING INFORMATION

FM-3H3, 3000 watt FM broadcast transmitter with TE-3 exciter____________ _______________ 994-6574

FM-5H3, 5000 watt FM broadcast transmitter with TE-3 exciter____
FM-7.5H3, 7500 watt FM broadcast transmitter with TE-3 exciter

994-6736
994-6743
990-0549

100% spare tube kit for all of above
Stereo generator (add for stereo operation)

994-6533

SCA sub-carrier generator {add for SCA operation)

- 994-6507
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2500 Watt FM Transmitter

'MODEL EM-2.5H3

The FM-2.5H3 employs only two tubes for an output of 2,500
walts, assuring greater reliability. Driven by Gates’ TE-3 solid-
state exciter, the two stages are a 4X150A intermediate
power amplifier, and the 5CX1500A single-ended final ampli-
fier.

Sophisticated broadband circuitry assures maximum stereo
separation and minimum crosstalk to provide listeners with
the finest sound in FM. The FM-2.5H3 is FCC type accepted
for 2,500 watts output for both monaural and stereophonic
transmission in the 88 to 108 MHz band.

HARRIS
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STABLE, EASY OUTPUT TUNING: Plate tuning of the final
amplifier is stable and easily adjusted. The plate circuit is a
shorted, one-quarter wave-length configuration, with the
plate-line operated at DC ground potential. Coarse plate
tuning is pre-set for the operating frequency on the quarter
wave plate circuit. Fine adjustment is made with the plate
tuning knob on the front panel. Amplifier loading is changed
by o variable output loading control.

POWER OUTPUT CONTROL: The transmitter has a built-in
motor-operated rheostat connected to the screen supply for
adjusting the power output. A built-in reflectometer with «
VSWR power meter makes adjustments of the power output
easy and accurate.

PUSHBUTTON OPERATION: Manual operation of the trans-
mitter is simple. On-Off functions are controlled by lighted,
dual pushbuttons at the top left of the cabinet. They are
clearly marked Filament On and Off, Plate On and Off.
After the filaments of the tubes are turned on, a time-delay
relay allows the cathodes to reach operating temperatures
before the Plate power can be turned on.

AUTOMATIC RECYCLING: In case of momentary overload,
the transmitter will recycle automatically. If the overload re-
peats more than the desired number of times pre-set in the
transmitter, the transmitter will then stay off the air until it is
reset locally or by remote control.

REMOTE CONTROL: All necessary operating functions can
be remote controlled. No additional equipment is required to
adapt a Gates Remote Control System to the transmitter.
Connections are easily made ot a terminal on the side of the
cabinet.

PLUG-IN STEREO AND SCA: A station engineer can equip
the transmitier for siereo and/or SCA operation at any time.
Gates’ unique modular design of the TE-3 solid-state exciter
makes this possible using plug-in units.

Initially, the transmitter can be ordered for monophonic
service. Later, plug-in stereo and SCA can be added.

Stereo separation of 35 dB minimum from 50 to 15,000 Hz
makes the FM-2.5H3 outstanding for stereophonic broadcast-
ing.

HARMONIC FILTERS STANDARD: Supplied with a Gates-
designed harmonic filter, the transmitter fully meets FCC re-
quirements for spurious radiation. All filtering is mounted
inside the transmitter cabinet and provides rapid cut-off of
second and higher order harmonics.

QUALITY COMPONENTS: Every transmitter component is
conservatively operated and chosen to give optimum perform-

ance in continuous duty service. In Gates’ TE-3 exciter, only
performance-proven solid-state devices and precision temper-

ature compensated components are used throughout.
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2500 Watt FM Transmitter—FM-2.5H3
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GENERAL: STEREOPHONIC MODE:

POWER OUTPUT: 1 to 2.5 kW.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-
quency.

RF OUTPUT IMPEDANCE: 50 ohms.

OUTPUT TERMINATION: 13’ EIA flange.

FREQUENCY STABILITY: .001% or better.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.
MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 197/250 V., 50/60 Hz, single phase, two wire.

Power consumption: 4800 watts (approx.) 115 V., 50/60 Hz, 100 watts
for TE-3.

RF HARMONICS: Suppression meets all FCC requirements.
POWER SUPPLY RECTIFIERS: Silicon.

ALTITUDE: 7500 feet.

AMBIENT TEMPERATURE RANGE: —20°C to +45°C.

MAXIMUM VSWR: 1.7 to 1.

OVERALL CABINET SIZE: 29" W. X 78" H. X 33" D.

FRONT DOOR SWING: 29",

FINISH: Two-tone, beige-gray.

WEIGHT & CUBAGE: Export: 700 Ibs. Domestic: 580 lbs. 72 cu. ft.

MONAURAL MODE:

AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: +10 dBm =2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond, FCC pre-empha-
sis curve =1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.
FM NOISE: 65 dB below 100% modulation (ref. 400 Hz).
AM NOISE: 55 dB below reference carrier AM modulation 100%.

PILOT OSCILLATOR: Crystal controlled.
PILOT STABILITY: 19 kHz %=1 Hz.
AUDIO INPUT IMPEDANCE: (left and right) 600 ohms balanced.

AUDIO INPUT LEVEL: (left and right) +10 dBm =1 dB for 100% modu-
lation at 400 Hz.

AUDIO FREQUENCY RESPONSE: (left and right) Standard 75 microsecond,
FCC pre-emphasis curve 31 dB, 50-15,000 Hz.

DISTORTION: (left or right) 1% or less, 50-15,000 Hz.

FM NOISE: (left or right) 60 dB minimum below 100% modulation. Refer-
ence 400 Hz.

STEREO SEPARATION: 35 dB minimum 50-15,000 Hz.
SUB-CARRIER SUPPRESSION: 42 dB below 90% modulation.

CROSSTALK: (main to sub-channel or sub-to main channel) 42 dB below
90% modulation.

SCA SPECIFICATIONS:

FREQUENCY STABILITY: =500 Hz.

FREQUENCY: Between 25 and 75 kHz.

OSCILLATOR TYPE: Two Colpitts heterodyned to produce desired output
frequency.

MODULATION: Direct FM.

MODULATION CAPABILITY: 7.5 kHz.

AUDIO INPUT IMPEDANCE: 600 ohms balanced.

AUDIO INPUT LEVEL: 48 dBm, =3 dB for 100% modulation at 400 Hz,

AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 50 microsecond modi-
fied pre-emphasis. 67 kHz response modified for proper operation when
used with stereo to conform to FCC specifications.

DISTORTION: Less than 1.5% 30-7000 Hz.

FM NOISE: (main channel not modulated) 55 dB minimum (ref. 100% mod-
vlation 400 Hz).

CROSSTALK: (sub-channel to main channel): —60 dB or better.

CROSSTALK: (main channel to sub-channel): 50 dB below 100% modula-
tion (ref. 400 Hz), with main channel modulated 70% by frequencies
30-15,000 Hz,

AUTOMATIC MUTE LEVEL: Variable from 0 to —40 dB below 100% modu-
lation.

ORDERING INFORMATION

FM-2.5H3 2500-watt FM broadcast transmitter with TE-3 exciter __________________________ 994-6871

100% spare tube kit
Stereo generator {add for stereo operation)
SCA generator {add for SCA operation)
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_____________________________________________________________ 990-0587

994-6533

_____________________________________________ 994-6507
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1000 Watt FM Transmitter

MODEL FM-1H3

Superb for stereo, multiplex or monaural sound, the one
tube, 1000 watt model FM-TH3 transmitter incorporates the
all solid state TE-3 exciter, employing Direct Carrier Fre-
quency Modulation. The FM-TH3 is FCC type accepted for
1000 watt output for both monaural and stereophonic trans-
mission in the 88 to 108 MHz band.

ONE TUBE DESIGN: Just one tube—a modern type 4CX1000A
tetrode—is all that is needed to supply 1000 watts output in
the FM-1H3. Driven directly by the 10 watt exciter, the 4CX-
1000A serves as the power amplifier and is operated well
within its ratings. A voltage regulated filament assures longer
useful tube life, and greater on-the-air reliability.
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STABILITY AND EFFICIENCY: Forced air cooled, the 4CX-
1000A power amplifier stage is mounted in a fully shielded
enclosure to eliminate power losses by radiation or interac-
tion. A shorted quarter-wave type plate circuit reduces har-
monics and spurious radiation to a minimum, and the entire
amplifier has a high degree of stability.

ADVANCED TE-3 EXCITER: The 100% solid state Direct
Carrier Frequency Modulation (DCFM) exciter provides a full
10 watts output, and is completely self-contained within the
FM-TH3. With “DCFM” and Digital Automatic Frequency Con-
trol, highly improved carrier stability and excellent frequency
response are assured.

STEREO/MULTIPLEX OPERATION: In the FM-1H3, stereo
separation is 35 dB minimum from 50 to 15,000 Hz. Plugging
in the optional stereo or SCA generators takes only a few
seconds, as pre-wired spaces are provided in the TE-3 exciter
for these modules.

SOLID STATE RECTIFIERS: Silicon rectifiers are standard
equipment in this modern slimline transmitter. These depend-
able rectifiers provide generous voltage and current safety
factors throughout.

HARMONIC FILTERS: Supplied with a Gates designed multi-
section harmonic filter, the FM-TH3 transmitter fully meets FCC
requirements regarding spurious radiation. The Tee filter sec-
tion provides rapid cut off in the second harmonic region,
and is located in the transmitter cabinet. The remaining filter
elements, for further attenuation of the second and higher
order harmonics, are housed in a six foot section of standard
3%-inch transmission line. They may be considered as part
of the over-all transmission line system for installation pur-
poses.

READY FOR REMOTE CONTROL: Remote control capabilities
are built into the FM-TH3 transmitter, including terminations
to attach to most remote control equipment. A motor driven
loading control to vary power output from the remote point
is supplied as standard equipment.

AUTOMATIC RECYCLING: The FM-TH3 recycles and is again
turned on in case of momentary overload. If, after three or
four consecutive overloads, it fails to turn itself on, the trans-
mitter remains off until the “Plate On” function is activated
either locally or by remote control.

STEREO AND SCA MODULES: Operating flexibility is as-
sured by the all solid state stereo and SCA modules. Plugging
directly into the model TE-3 exciter, these units provide un-
excelled performance standards for modern FM broadcasting.
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1000 Watt FM Transmitter—FM-1H3

STEREO AND SCA MODULES: Plugging directly into the
model TE-3 exciter, these units provide unexcelled per-
formance for modern FM broadcasting.
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SPECIFICATIONS

GENERAL
POWER OUTPUT: 1 kW.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-

quency.
RF OUTPUT IMPEDANCE: 50 ohms.
OUTPUT TERMINATION: 1% EIA female flonge.
FREQUENCY STABILITY: .001% or better.
TYPE OF MODULATION: Direct Carrier Frequency Modulation.
MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 208/240 V, 50/60 Hz, single phase, 3 wire. Power con-
sumption 2500 watts (approx.).

POWER SUPPLY RECTIFIERS: Silicon.

RF HARMONICS: Suppression meets all FCC requirements.

ALTITUDE: 7500 feet.

BLOWER: 115 cfm @ .45 inches.

AMBIENT TEMPERATURE RANGE: —20°C to T45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: 29” W x 78" H x 323" D.

FRONT DOOR SWING: 29".

FINISH: Two-tone, beige-gray.

WEIGHT & CUBAGE: Export: 670 lbs. Domestic: 550 |bs. Cubage: 72.

MONAURAL MODE
AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: +10 dBm =2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC pre-emphasis
curve 1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.

FM NOISE: 65 dB below 100% modulation (ref. 400 Hz).
AM NOISE: 50 dB below reference carrier AM modulated 100%.

STEREOPHONIC MODE (Stereo Generator optional)
PILOT OSCILLATOR: Crystal controlled.

PILOT STABILITY: 19 kHz =1 Hz.
AUDIO INPUT IMPEDANCE: (Left and right) 600 ohms balanced.

AUDIO INPUT LEVEL: (left and right) +10 dBm -=1 dB for 100% modu-
lation at 400 Hz.

AUDIO FREQUENCY RESPONSE: (Left and right) standard 75 microsecand,
FCC pre-emphasis curve #1 dB, 50-15,000 Hz.

DISTORTION: (Left and right) 1% or less, 50-15,000 Hz.

FM NOISE: (Left and right}) 60 dB minimum below 100% modulation, ref-
erence 400 Hz.

STEREO SEPARATION: 35 dB minimum 50-15,000 Hz.
SUB-CARRIER SUPPRESSION: 42 dB bhelow ?0% modulation.

CROSSTALK: (Main to sub-channel or sub to main channel) 42 dB below
90% modulation.

SCA MODE (SCA Generator optional)
FREQUENCY STABILITY: =500 Hz.
FREQUENCY: Between 25 and 75 kHz.

OSCILLATOR TYPE: Two Colpitts heterodyned to produce desired output
frequency.

MODULATION: Direct FM.

MODULATION CAPABILITY: =7.5 kHz.

AUDIO INPUT IMPEDANCE: 600 ohms balanced.

AUDIO INPUT LEVEL: +8 dBm, =3 dB for 100% modulatian at 400 Hz.

AUDIO FREQUENCY RESPONSE: 41 kHz and 67 kHz, 50 microsecond, modi-
fied pre-emphasis. 67 kHz response madified for proper operation when
used with sterea to conform to FCC specifications.

DISTORTION: Less than 1.5% 30-7000 Hz.

FM NOISE: (Main channel not modulated) 55 dB minimum (ref. 100% mod-
ulatian 400 Hz).

CROSSTALK: (Sub-channel to main channel) —60 dB or better.

CROSSTALK: (Main channel to sub-channel) 50 dB below 100% madulation
(ref. 400 Hz).

AUTOMATIC MUTE LEVEL: Voriable from 0 to 40 dB below 100% mod-
ulation.

ORDERING INFORMATION

FM-1H3, 1000 watt FM broadcast transmitter with TE-3 exciter P — __994-6740

100% spare tube kit ______ I .
Stereo generator (add for stereo operation)__.___
SCA sub-carrier generator {add for SCA operation)

,,,,,,,,,,,,,,,,,,,,, 990-0550
,,,,,,,,,,,,,,,,, 994-6533

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 994-6507

HARRIS
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250 Watt FM Transmitter

GENERAL

POWER OUTPUT: 250 watts.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-
quency.

RF QUTPUT IMPEDANCE: 50 ohms.

OUTPUT TERMINATION: Type N receptacle.

FREQUENCY STABILITY: .001% or better.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.
MODULATION CAPABILITY: #=100 kHz.

AC INPUT POWER: 115 volts, 60 Hz, 850 watts (approximate).
POWER SUPPLY RECTIFIERS: Silicon.

RF HARMONICS: Suppression meets or exceeds all FCC requirements.
ALTITUDE: 7,500 feet.

MODEL FM-250H3

Only one tube, a 4CX250B tetrode power amplifier, is used
in the FM-250H3 for a full 250 watts power output. This trans-
mitter incorporates Gates exclusive TE-3 exciter, employing
Direct Carrier Frequency Modulation for unsurpassed audio
fidelity in FM broadcasting. The FM-250H3 transmitter is fully
FCC type accepted for stereophonic and monaural trans-
mission in the 88 to 108 MHz FM broadcast band.

The TE-3 exciter is completely self-contained within the trans-
mitter. Modular construction allows the addition of stereo
and/or SCA at any time by simply plugging in the appro-
priate module. Stereo separation in the FM-250H3 is a mini-
mum of 35 dB from 50 Hz to 15 kHz.

SOLID STATE RECTIFIERS: Transmitter reliability is greatly
enhanced by the use of silicon diodes in all power supplies
in the FM-250H3.

HARMONIC OUTPUT FILTER: Provided as standard equip-
ment, the harmonic filter is contained within the FM-250H3
transmitter cabinet. Harmonics are ottenuated well below
FCC requirements.

AUTOMATIC RECYCLING: In case of momentary overload,
the FM-250H3 will recycle automatically—a feature seldom
provided in 250 watt FM transmitters.

REMOTE CONTROL: Wiring for remote control is built in,
including a motor driven control to vary power output. No
outboard components are needed in the transmitter, when
used with a Gates remote control system.

SPECIFICATIONS

AMBIENT TEMPERATURE RANGE: —20°C to +45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: 29" W x 78" H x 32%" D.

FINISH: Two-tone beige-gray.

WEIGHT AND CUBAGE: Export: 620 |bs. Domestic: 600 Ilbs. 6.5 cu. ft.

MONAURAL OPERATION
AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: +10 dBm 2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond, FCC pre-em-
phasis curve #=1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less 30-15,000 Hz.
FM NOISE: 65 dB below 100% modulation (ref. 400 Hz).
AM NOISE: 50 dB below reference carrier AM modulated 100%.

ORDERING INFORMATION

FM-250H3, 250 watt FM broadcast transmitter
Spare tube 4CX250B___ ________________________
Stereo generator (add for sterec operation)._ ____
SCA sub-carrier generator (add for SCA operation)

HARRIS

’ GATES DIVISION

Harnsanteriype Corporauon

~-994-6739

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - .-._-_374-0081
,,,,,,,, e ———— e e 4 994-6533
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 994-6507
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10 and 50 Watt FM Transmitters

The BFE-10G3 and BFE-50G3 are housed
in identical cabinets, as above.

MODEL BFE-10G3
MODEL BFE-50G3

MODEL BFE-10G3: The BFE-10G3 10-watt FM transmitter is
FCC type approved for educational FM broadcasting, and is
equally suitable for STL service, or for any applications where
10 watts FM ouiput is required. A compact, self-contained
unit designed specifically for desk or wall mounting, this 10-
watt model incorporates Gates’ TE-3 exciter, featuring Direct
Carrier Frequency Modulation.

Immediate “full view” access is available by removing the
front grill or the rear full-length slip-off door. This complete
10-watt FM transmitter is used by many schools, colleges, uni-
versities and overseas broadcasters in conjunction with the
Gates’ FM-11 single-ring or the FM-22 double-ring FM an-
tenna.

MODEL BFE-50G3: For 88 to 108 MHz FM service, the BFE-
50G3 is similar in design to the BFE-10G3 transmitter, but
delivers five times as much power, or 50 watts. A 50-watt
power amplifier is added to the 10-watt section to provide
the higher powered output. The amplifier utilizes two 6146
tubes and a separate 600 volt power supply. Identical in ex-
ternal appearance to the standard BFE-10G3 transmitter, the
BFE-50G3 also incorporates the TE-3 exciter.

SPECIFICATIONS

GENERAL

POWER OUTPUT: BFE-10G3, 10 watts; BFE-50G3, 50 watts.

FREQUENCY RANGE: 87.5 to 108 MHz, tuned to specified operating fre-
quency.

RF QOUTPUT IMPEDANCE: 50 ohms.

FREQUENCY STABILITY: .001% or better.

TYPE OF MODULATION: Direct Carrier Frequency Modulation.

MODULATION CAPABILITY: =100 kHz.

AC INPUT POWER: 117 volts, 50/60 Hz.

RF HARMONICS: Suppression meets all FCC requirements.

ALTITUDE: 7500 feet.

AMBIENT TEMPERATURE RANGE: —20°C to +45°C.

MAXIMUM VSWR: 1.7 to 1.

OVER-ALL CABINET SIZE: 26%:" H, 28" W, 14 D.

FINISH: Two-tone, beige-gray.

WEIGHT & CUBAGE: BFE-10G3: 100 Ibs, 15 cu. ft. BFE-50G3: 125 Ibs.,
16 cu. ft.

MONAURAL MODE

AUDIO INPUT IMPEDANCE: 600 ohms balanced.
AUDIO INPUT LEVEL: +10 dBm =2 dB for 100% modulation at 400 Hz.

AUDIO FREQUENCY RESPONSE: Standard 75 microsecond FCC pre-empha-
sis curve =1 dB, 30-15,000 Hz.

DISTORTION: 0.5% or less, 30-15,000 Hz.
FM NOISE: 65 dB below 100% modulation (ref. 400 Hz).
AM NOISE: 50 dB below reference carrier AM modulated 100%.

STEREOPHONIC MODE (Stereo Generator optional)

PILOT OSCILLATOR: Crystal controlled.
PILOT STABILITY: 19 kHz =1 Hz,
AUDIO INPUT IMPEDANCE: (Left and right) 600 ohms balanced.

AUDIO INPUT LEVEL: (left and right) 10 dBm ==1 dB for 100% modu-
lation at 400 Hz.

AUDIO FREQUENCY RESPONSE: (left ond right) standard 75 microsecond,
FCC pre-emphasis curve ==1 dB, 50-15,000 Hz.

DISTORTION: (left and right) 1% or less, 50-15,000 Hz.

FM NOISE: (left and right) 60 dB minimum below 100% modulotion, ref-
erence 400 Hz.

STEREO SEPARATION: 35 dB minimum 50-15,000 Hz,

SUB-CARRIER SUPPRESSION: 42 dB below 90% modulation.

CROSSTALK: (Main to sub-channel or sub to main channel) 42 dB below
90% modulation.

NOTE: SCA specifications are the same as those of the FM-1H3, page 49.

BFE-10G3, 10-watt FM transmitter utilizing TE-3 solid-state exciter_________________________ 994-6737
BFE-50G3, 50-watt FM transmitter utilizing TE-3 solid-state exciter___ ______________________ 994-6738
100% set spare rectifiers, tubes and transistors for BFE-50G3___________________ [, 990-0575

HARRIS
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10 and 50 Watt FM Transmitters

MODEL BFE-10C
MODEL BFE-50C

MODEL BFE-10C
MODEL BFE-50C

Gates has consistently offered the most complete line of low-
powered wide-band FM broadcast transmitters in the industry.
Especially designed for educational FM broadcasting and for
STL (studio-transmitter link) service, two popular modeéls
featuring direct crystal controlled cascade modulation are
available. Included are the 10-watt BFE-10C and 50 watt BFE-
50C versions for the standard FM broadcast band of 88 to
108 MHz. The same low distortion, wide frequency response
and reliability, characteristic of Gates’ higher powered FM
models, will be found in these lower powered units.

Metering consists of an audio level meter to indicate proper
modulation level and individual meters for RF output, plate
current and plate voltage. The transmitters are 100% com-
plete without external accessories other than antenna and
audio equipment.

SPECIFICATIONS

POWER OUTPUT: BFE-10C, 10 watts; BFE-50C, 50 watts.

FREQUENCY RANGE: Models BFE-T0C and BFE-50C, 88-108 MHz, as or-
dered.

STABILITY: 0.001% or better.
MODULATION: Direct crystal controlled cascade modulation.

RESPONSE: Within 1 dB of standard 75 microsecond pre-emphasis curve or
flat #1 dB, 50-15,000 Hz.

Note: Will supply with 75 microsecond pre-emphasis curve unless ordered
for flat curve.

FREQUENCY DEVIATION: =100 kHz; (=75 kHz = 100% modulation in
FM broadcasting).

DISTORTION: 1% or less 30-15,000 Hz. 0.5% 100-10,000 Hz.

RF HARMONICS: Suppression meets or exceeds all FCC requirements,
INPUT: +10 dBm 2 dB at 600 ohms impedance.

POWER: 117 volts, 50/60 Hz. BFE-10C, 120 watts; BFE-50C, 230 watts.

ORDERING

BFE-10C, 10 watt FM transmitter, 88-108 MHz, with tubes and

crystal_ - -~-994-5594
Spare 100% tube kit for BFE-10C 990-0391
Manvufacturer’s recommended minimum tube kit for BFE-10C____990-0488
BFE-50C, 50 watt FM transmitter, 88-108 MHz, with tubes and

_994-5595

HARRIS

GATES DIVISION

Harris-Intertype Corporation

RF OUTPUT: 50 ohms (Type N connector).
OSCILLATOR: Direct crystal controlled.
NOISE: 65 dB below 100% modulation (FM).
TEMPERATURE: —20° to +45°C,
TUBES:
BFE-10C: (6) 6AU6, (3) 6J6, (3) 6201, (3) 7025, (2) OA2, and (1 each)
12AX7, 6AQ5, GZ34/5AR4, 6080, 6360.
BFE-50C: Same as above, with (2) 6146 and (1) 5R4GYA tubes added.
ALTITUDE: 7500 feet.

FINISH: Gates two-tone beige-gray with trim in brushed aluminum and
black.

SIZE: 26'%" high, 28" wide, 14" deep.

WEIGHT: (Packed):
BFE-10C (domestic) 100 lbs.; (export) 205 Ibs.; 15 cu. fi.
BFE-50C (domestic) 125 Ibs.; (export) 230 Ibs.; 16 cu. ft.

INFORMATION

52

Spare 100% tube kit for BFE-50C__________________________ 990-0489
Manvufacturer’s recommended minimum tube kit for BFE-50C____990-0490
FM-11A Single Ring Educational (88-108 MHz) FM Antenna____710-0102
FM-22A Double Ring Educational (88-108 MHz) FM Antenna____710-0103

State carrier frequency when ordering all models and antennas.

www americanradiohistorv com
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FM Antennas, Broadcast Link And

Relay System

EDUCATIONAL FM ANTENNAS

FM-11A

Gates’ FM-11A is a lightweight, horizontally polarized ring
type radiator having a horizontal radiation pattern that is
essentially omni-directional. Power gain is 0.8. Power han-
dling capability up to 500 watts. Weight of antenna element
is approximately 9 Ibs.

ORDERING INFORMATION

FM-11A single ring FM antenna_______ ~-710-0102

Gates’ FM-22A is a 2-ring an-
tenna designed to fulfill the
requirements of low powered
FM stations. It has a hori-
zontal radiation pattern that

\
is essentially omni-directional. {
Power gain is 1.8. Power han- L
dling capability up to 800
watts. Weight of the two ele-
ments is approximately 20

Ibs.
P B,
ORDERING L
INFORMATION
FM-22A 2-ring
FM Antenna__________ 710-0103

FM-22A

53

FM BROADCAST
LINK AND
RELAY SYSTEM

Receiver

0-30 Miles

BFE-50C
Transmitter

NON-DIRECTIONAL: This system is a non-directional 88-108
MHz FM system using a non-directional antenna for trans-
mitting and a high gain directional antenna for receiving.
This system provides a high fidelity studio-to-transmitter link,
and, where regulations permit, allows simultaneous FM broad-
casting of the AM program. The system features the Gates
BFE-50C 50 watt transmitter, which has built-in RF output
indicator and audio level meters. Line-of-sight reception with
50 watt transmitter is estimated at 30 miles.

ORDERING INFORMATION

1—50 watt FM transmitter____ BFE-50C
1—Receiver, 88-125 MHz_____________. ____________________ 731-0003

Alternate Transmitter for shorter distances: 10 watt FM trans-
mitter, 88-108 MHz - ___BFE-10C

1—Two ring FM transmitting antenna, gain 1.6__________________ FM-22

1—FM receiving - LPL-FM-6
100'—Coaxial Cable, for tr itter_ _ RG-8/U
100'—Twin line 300 ohm, for receiver___._____ 8235

Complete 50 watt system as described above________________ FML-50ND

Complete 10 watt system using alternate transmitter described
FML-10ND

HARRIS

’ GATES DIVISION
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Circularly Polarized FM Antenna

The Gates Dual-Cycloid Type FMS antenna transmits circular
polarization as authorized by FCC rules and regulations.
The station’s effective radiated power will still be determined
by the signal radiated in the horizontal plane. This is de-
termined 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 of power gain
for a particular installation. Special antennas with null fill
and beam tilt are available. Radomes or deicers are avail-
able for climates 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 elec-
trically 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 matching balun mating the antenna impedance to the inter-
connecting transmission line.

The vertical sections have adjustable caps for a fine adjust-
ment of the horizontal/vertical radiation ratio. Corona sup-

HARRIS

’ GATES DIVISION

Hains-Interlype Corporation
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Radomes are available with the Dual
Cycloid antennas.

-

pression balls are included as a standard item. Designed 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 wavelength apart
with line sections and feed
through a common system input termination of 50 ohms,
which is a standard 3%’ EIA female flange.

CIRCULARITY: Both the horizontal and vertical radiation
pattern of the Dual-Cycloid antenna have been measured
within =2 dB in free space. When side mounted, the antenna
pattern will be somewhat affected by the supporting structure.

interconnecting transmission

Supplied on a standard 3%” EIA line, the antenna is com-
plete with mounting brackets for standard AM and FM
towers.

FEED POINT: Antennas of 8 bays or less are end fed
through a 6 ft. transmission line section; 9 or more bays are
usually center fed through a 6 ft. transmission line section,
90° elbow and coaxial “T” connector. Antennas with null
fill and/or beam tilt must be center fed.
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Circularly Polarized FM Antenna—Dual-Cycloid

MOUNTING: The antenna is mounted on a specially de-
signed supporting bracket, fabricated to mate with the tower
in a mounting arrangement specified by the purchaser. An-
tennas are usually mounted on the leg or tower face of a
guyed or self-supporting tower. A special quotation will be
made for brackets on TV towers and nonstandard radiators
and poles.

FMS — SPECIFICATIONS

GATES POWER GAIN dB GAIN FIELD GAIN' POWER | APPROX.2 Cv';'l’;:i‘; WIND-

TYPE Horizontal | Vertical | Horizontal | Vertical | Horizontal | Vertical ‘ RATING | LENGTH (Ibs.) LOAD?
FMS-1 0.46 0.46 —3.37 —3.37 0.678 0678 10kw 0 76 124
FMS-2 1.0 1.0 0 0 1.0 1.0 20 kW 10 ft. 168 276
FMS-3 1.5 1.5 1.76 1.76 1.23 1.23 T 30 kw 20 ft. 250 428
FMS-4 2.1 2.1 3.22 3.22 1.45 1.45 40 kW 30 ft. 332 580
ﬁFMS-5 27 2.7 4.31 431 1.64 1.64 40 kW 40 ft. 414 732
FMS-6 3.2 3.2 5.05 5.05 1.79 1.79 40 kW 50 ft. 496 883
FMS-7 3.8 3.8 5.80 5.80 1.95 1.95 40 kW 60 ft. 578 1035
FMS-8 4.3 4.3 6.34 6.34 2.07 2.07 40 kW 70 ft. 660 1187
FMS-9 4.9 4.9 6.87 6.87 2.21 2.21 40 kW 80 ft. 763 1386
FMS-10 5.5 5.5 7.40 7.40 2.35 2.35 40 kW 90 ft. 845 1538
FMS-12 6.6 6.6 8.20 8.20 2.57 2.57 40 kW 110 ft. 1009 1841
FMS-14 7.8 7.8 8.92 8.92 2.79 2.79 40 kW 130 fi. 1173 2145
FMS-16 8.9 8.9 9.49 9.49 2.98 2.98 40 kW 150 ft. 1337 2449

FREQUENCY RANGE: Factory tuned to one frequency in the 88 to 108 MHz
band.

POLARIZATION: Circular, clockwise.

POWER GAIN (Over Dipole): Approximately equal to half the number of
stacked bays for horizontal polarization; same for vertical polarization.
See table above.

AZIMUTHAL PATTERN: Circular #2.0 dB in free space for horizontal polari-
zation; same for vertical polarization. See table above.

VSWR AT INPUT (Without field trimming): Top mounting, 1.1:1 or better.
Side mounting, 1.5:1 or better.

VSWR AT INPUT (With field trimming): Top or side mounting, 1.1:1 or
better over =100 kHz.

Equipment furnished: Antenna elements as required; antenna mounting
hardware (specify tower manufacturer and type); interconnecting rigid coax
transmission line section (6 ft.); standard 3%-inch EIA female flange.

1. To obtain the effective free space field intensity at one mile in mv/m for one kilowatt antenna input power, multiply field gain by 138.

INPUT IMPEDANCE: 50 ohms.
INPUT CONNECTION: 3%-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 Ibs. per square
foot for cylindrical surfaces.

DIMENSIONS: (One bay) 30 in. high, 35% in. long. (FMC-Antenna 45% in.
long.)

FEED POINT: One to Eight bays, end fed. Nine bays and over, center fed
with even number of bays, or at a point ¥2 bay below center with odd
number of bays.

Accessory equipment: RF shielded deicer system, 300 watts per bay, 115
volts, 50/60 Hz . . . complete with conduit boxes and RF shielded interbay
wiring harness. Thermo-switch for control of deicers. AC heater cable.

2. When de-

termining coax line lengths on end feed antenna, add 6’ to allow for matching stub. When determining coax line lengths on center feed antenna, termi-

nation will be 6’ below center due to matching stub.
each Radome added to antenna.

3. Weights given include brackets, interbay line and transformer section. Add 20" pounds for
4. Based on 50 psf wind pressure an flat surfaces, 33 psf on cylindrical surfaces (112 mph actual wind velocity).

HARRIS
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Directional

Dual Cycloid FM Antenna

At station WKZN-FM, Kenosha, Wis., Gates’ Directional Dual Cycloid FM antenna is pole mounted.
Each bay of the directional antenna is equipped with heoters totaling 900 watts.

Gates’ FMC-(X)DA is a directional dual polarized FM an-
tenna designed for pole mounting. The antenna is available
with up to eight bays (the X in the type number indicates
the number of bays—the 4-bay antenna is FMC-4DA, etc.).
The interbay transmission feed line uses 3%-inch rigid coaxial
line. Spacing between bays is one wavelength.

Typical horizontally measured relative field patterns for both
polarizations are shown in the figures on the next page.
Minor variations may be obtained, such as varying the null
at 180°, decreasing or increasing the lobes at 90° and 270°
by a small amount, or increasing or decreasing the lobe at 0°
by a small amount. Any such changes would alter the power
gain figures shown in the chart on the next page by a small
amount, Extensive change of pattern is only available on a
custom basis, and at added cost, since a special study would
be required, including extensive pattern testing on the an-
tenna range.

Each antenna bay uses a circularly polarized type driven
element, plus one horizontal reflective screen and two para-
sitic vertical reflectors used for beam shaping to achieve the
directional radiation pattern for both polarizations. The di-
rectional antenna patterns are developed by mechanical
means, no special phasing lines being used. Thus, keeping the
driven elements and beam shaping elements in good mechani-
cal condition should be all that is required to maintain the
pattern in adjustment.

HARRIS
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Orders for the Gates Directional Dual Cycloid should stipu-
late the desired true azimuth orientation, radiated power
limitations, transmitter power output capability, transmission
line efficiency (or type and length of such line) and complete
dimensions on the size of the pole to be used for the antenna
mount. Antenna pattern requirements are normally stipulated
by the station’s consultant.

Each directional antenna is carefully patterned on an an-
tenna range, not at the customer’s site. A single bay of the
antenna is mounted on a pole essentially identical in cross
section to that on which the antenna is to be finally installed.
Thus, it is necessary that the factory be supplied with com-
plete data on pole diameters, step bolt size and location, and
the location of any conduits and/or coaxial lines so that
they may be duplicated during final testing.

The Directional Dual Cycloid can be equipped with factory
installed heaters, and heaters are recommended for installa-
tions where icing may occur. A total of 900 watts of heat is
used per antenna bay, which should assure proper deicing
and maintenance of the antenna pattern during such weather
conditions. Six 150-watt, 120-volt elements are used in each
heater-equipped bay, and these individual elements may be
replaced in the field. If a 240-volt supply for the heaters is
desired, the order should so state so that heaters may be
properly connected.
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Directional Dual Cycloid FM

Antenna
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Horizontal Relative Field Patterns

Solid line—horizontal polarization
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PATTERN *"‘B*
Horizontal Relative Field Patterns

Solid line—horizontal polarization

VRMS 0.798

Dashed line—vertical polarization

VRMS 0.619

GATES PATTERN “A" PATTERN 'B” APPROX. CALCULATED WIND
TYPE Horiz. Pwr. Gain Vert. Pwr. Guin Horiz. Pwr. Gain Vert. Pwr. Gain WEIGHT* LOAD—50/33 PSF#
FMC-1DA 0.795 ] 0.575 1T 0.878 R 0.564 137 lbs. 354
i FMC-2DA 1.71 i 1.23 1.8% 1.21 284 lbs. 738
FMC-3DA 2.66 - 1.92 2.94 1.89 o 432 1bs. 1122
FMC-4DA 3.63 2.62 —4.02— | 2; 579 Ibs. 1506 |
FMC-5DA 4.61 ] 3.33 5.11 3.28 727 lbs. - 1809
FMC-6DA 5.61 4.05 R —62_0 _5,99 874 Ibs. i - 2274
I FMC-7DA 6.60 4.77 7.30 4.69 _102_2 Ibs. i 2658
7 FMC-8DA 7.60 5.49 8.42 5.41 1169 Ibs. 3042

The above power gain figures will vary with the pattern shape. The pnwer gain figures are given
merely as a guide for roughly determining the number of bays required. Some variance may be
expected in designing a given directional pattern, so that the exact gain figures are not known until
the directional antenna pattern is finally achieved. Using pole mounting, the patterns should be
quite similar to those patterns shown, but minor pattern changes may be achieved to fit given

requirements.

* Weight includes interbay line, transformer section, brackets, heaters, heater junction boxes and
heater wiring.

# 50 PSF wind pressure on flat surfuces, 33 PSF on cylindrical surfaces (110 MPH udctual wind
velocity). Wind load calculations include interbay line, transformer section, brackets, heater junction
boxes and external heater wiring.
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Circularly Polarized FM Antenna

DUAL-CYCLOID i
FOR MEDIUM POWER STATIONS

Gates’ Dual-Cycloid Il circularly polarized FM antenna provides all of
the electrical advantages of the Dual-Cycloid, in a lighter weight, low
silhouette design for minimum windloading. 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 termi-
nation of 50 ohms, with a standard 3'-inch EIA female flange.

The vertical sections have factory adjustable caps for the fine adjustment
of the horizontal/vertical radiation ratio. All antenna elements are fabri-
cated of a durable, weather-resistant brass alloy. Null fill and beam tilt
available. Standard brackets for mounting the antenna on the tower
leg are included with the antenna. Optional deicers consist of two 150-
watt heating elements per bay, replaceable in the field. Interbay wiring
is not included. Order Type FMC-(X)B. (X indicates the number of bays

required.)
SPECIFICATIONS
FREQUENCY RANGE: Factory tuned to one specific frequency in the 88 to adjustment 1.1 to 1 =100 kHz with field tuning.
10BFELE band. POWER GAIN: Horizontal polarization: see table. Vertical polarization:
POLARIZATION: Circular, clockwise. see table. Referred to a half wave dipole in free space and 95%
FREE SPACE PATTERN: Horizontal component circular 2 dB. efficiency.
Vertical component circular =2 dB. POWER INPUT RATING: Maximum of 10 kW,
VERTICAL TO HORIZONTAL POWER RATIO: Fixed at 50/50. INPUT CONNECTION: 3%’ EIA female flange, 50 ohm.
VSWR: 1.2 to 1 or better =200 kHz as tuned at the factory. WINDLOAD: Designed for 50 pst for flat surfaces, 33 psf for cylindrical
VSWR when tower mounted 1.5 to 1 or better ==200 kHz. Capable of surfaces.
GATES POWER GAIN dB GAIN FIELD GAIN' POWER APPROX. 2 WEIGHT 3 WIND-*
TYPE Horizontal Vertical Horizontal Vertical Horizontal Vertical RATING LENGTH (Lbs.) LOAD
FMC-4B 2.025 2.025 3.064 3.064 1.423 1.423 10 kW 30 147 340_
FMC-5B 2.577 2.577 4111 4111 1.605 1.605 10 kW 40 175 412
FMC-6B 3.134 3.134 4.961 4,961 1.770 1.770 10 kW 50 204 485
FMC-7B 3.695 3.695 5.676 5.676 1.922 1.922 10 kW 60 232 557
FMC-8B 4.258 4.258 6.292 6.292 2.063 2.063 10 kW 70 261 629
FMC-9B 4,823 4.823 6.833 6.833 2.196 2.196 10 kW 80 289 7017_
FMC-10B 5.390 5.390 7.316 7.316 2.322 2.322 10 kW 90 318 773
FMC-11B 5.958 5.958 7.751 7.751 2.441 2.441 10 kW 100 346 845
FMC-12B 6.527 6.527 8.147 8.147 2.555 2.555 10 kW 110 375 217

1. To obtain the effective free space field intensity at one mile MV/M for one kilowatt antenna power, multiply field gain by 137.6.
2. The feed point of center fed antennas is 10 ft. below the center of the antenna. Center fed antennas hove a 3!%" line input.

3. The weights given are less brackets, but the interbay transmission line, transformer section, the center fed tee section and elbow, are all included in
the weight.

4. Windload based on 50 psf on flat surfaces and 33 psf for cylindrical surfaces (actual wind velocity 110 mph). Computed for 100 MHz antenna less
mounting brackets and less heater junction boxes and heater cables.
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Circularly Polarized FM Antenna

DUAL-CYCLOID lli
FOR STATIONS UP TO 5 KILOWATTS

Designed for lower power stations, Gates’ Dual-Cycloid Ill circularly
polarized FM antenna is an end-fed version of the Dual-Cycloid ll—it is
lighter in weight, and has less windloading. From one to eight bays
handle transmitter powers through 5 kilowatts.

The antenna consists of a 1%-inch transmission line with individual bays
separated by approximately one wavelength at the operating frequency.
All antenna elements are fabricated of a durable, weather-resistant
brass alloy. Null fill and beam tilt are not available on the Dual-
Cycloid 1.

Deicers consist of two 150-watt heating elements per bay—interbay wiring
is not included. These elements are factory installed, and are replaceable
in the field. Standard brackets 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.)

SPECIFICATIONS

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 better =200 kHz as tuned at the factory. YSWR when
tower mounted 1.5 to 1 or better =200 kHz. Capable of adjustment to
1.1 to 1 =100 kHz with field tuning.

POWER GAIN: Horizontal polarization: see table. Vertical polarization: see
table. Referred to a half wave dipole in free space and 95% efficiency.

POWER INPUT RATING: Maximum of 5 kW for two to eight bays. 3 kW
for single bay.

INPUT CONNECTION: A six foot transformer section is provided on the
bottom of each antenna system which has a 1%"” 50 ohm EIA female
connector.

WINDLOAD: Designed for 50 psf for flat surfaces, 33 psf for cylindrical
surfaces.

WEIGHT: Single bay 24 Ibs., less brackets. 1%’/ interbay coaxial line
weights approximately 10 Ibs. per section.

DIMENSIONS: Single bay height approximately 42, Length approxi-
mately 16",

I Gartes POWER GAIN dB GAIN FIELD GAIN' POWER | APPROX.2 | WEIGHT? WIND- 4
TYPE Horizontal Vertical Horizontal Vertical Horizontal Vertical RATING LENGTH (Lbs.) LOAD
FMC-1A 0.438 _0.438 —3.585 —3.585 0.662 0.662 3 kw 24 54
FMC-2A 0;47 I 0.947 —0.237 —0.237 0.973 0.973 5 kw ’7 10 53 126
FMC-3A 1.480 1.480 1.702 1.702 1.216 1.216 5 kw 20 81 198
FMC-4A 2.025 2.025 3.064 3.064 1.423 1.423 5 kw 30 110 271
FMC-5A 2.577 2.577 4111 4111 1.605 1.605 5 kw 40 138 343
FMC-6A 3.134 3.134 _4.-961 ) 4.961 _1.770 1.770 5 kw 50 167 414
FMC-7A 3.695 3.695 5.676 5.676 1.922 1.922 5 kw 60 196 486
FMC-8A 4.258 4.258 6.292 6.292 2.063 2.063 5 kw 70 225 558

—_

. To obtain the effective free space field intensity at one mile in

. When determining coax length, add six feet to antenna length.

AW N
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MV/M for one kilowatt antenna power, multiply field gain by 137.6.

. The weights given are less brackets, but the interbay transmission line and transformer section are all included in the weight.

. Windload based on 50 psf on flat surfaces and 33 psf for cylindrical surfaces (actual wind velecity 110 mph). Computed for a 100 MHz antenna less
mounting brackets and less heater junction boxes and heater cables.

HARRIS

’ GATES DIVISION

Harnis-Interiype Corporation

www americanradiohistory com


www.americanradiohistory.com

Horizontally

and Vertically Polarized FM Antennas

CYCLOID

Gates’ Cycloid horizontally polarized FM antenna fills the
need for a modern, easy to install and highly efficient an-
tenna, with minimum standing wave ratio for FM stereo and
monaural service. The field-proven Cycloid offers high gain
and high power handling capabilities incorporated in an
electrical design available exclusively from Gates.

The antenna is factory pretuned to the customer’s frequency,
assuring optimum on-the-air performance. Mounting brackets
are supplied as a standard item. The Cycloid antenna is
available with any number of bays from one to sixteen and
with 1%-inch or 3%-inch line. See the price list for complete
listing.

SPECIFICATIONS

FREQUENCY RANGE: Factory tuned to specified frequency in 88-108 MHz
band.

POLARIZATION: Horizontal.

HORIZONTAL PATTERN: Circular, #=1.0 dB in free space.

INPUT IMPEDANCE: 50 ohms, on 1%’ or 3%’ coax.

FEED POINT: 1 to 8 bays inclusive—end feed. 9 to 16 bays inclusive—center
feed.

POWER RATING: 3 kW per section on 1%" line.

VSWR: (With field tuning) Top mounting, 1.1 to 1. Side mounting, 1.1 to 1.
(Factory tuned) Top mounting 1.2 to 1. Side mounting, 1.5 to 1.

WINDLOAD: 20 I|bs. per square foot.

DIMENSIONS: (One bay): Height (over-all), 6 inches. Ring diameter, approx.
18 inches (depends on frequency).

WEIGHT: Antenna, 25 |bs. per ring. 1%’ line, 12% |bs. per 10 ft. section.
3%’ line, 27V2 |bs. per 10 ft. section.

EQUIPMENT FURNISHED: Antenna mounting hardware (specify tower make,
height and type number when ordering). Correct number of antenna ele-
ments as ordered. Interconnecting rigid coax (1%’ or 3%’‘) as ordered.
Standard EIA (1%’ or 3%'’) flanges as ordered.

ACCESSORY EQUIPMENT (Optional): Deicers: 300 watts (FMH-300). 600
watts (FMH-600). Antenna Heater Control.

HARRIS

' GATES DIVISION
Harnis-Interlype Corpotaton
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TYPE 300G

The 300G veriically polarized FM antenna enables an FM
station to transmit a supplemental vertically polarized signal
to achieve elliptical or circular polarization as authorized in
the FCC Rules and Regulations. It may be used in combination
with any type of horizontally polarized FM antenna.

Both the 1%-inch and 3%-inch vertical antennas carry type
number 300G. As these antennas are usually ordered as a
system of several bays with connecting lines and breakers, the
Gates price list is employed for more complete listings. Power
division networks, both variable and fixed, are available to
combine vertical and horizontal antennas, and are listed in
the price list.

SPECIFICATIONS

FREQUENCY RANGE: Factory tuned to specified frequency in 88-108 MHz
band.

POLARIZATION: Vertical.

POWER GAIN: Approximately equal to number of dipoles.
HORIZONTAL LINEARITY: Dipole circular #=1 dB in free space.
INPUT IMPEDANCE: 50 ohms on 1%’' or 3% coax.

FEED POINT: For 9 bays or less, the antenna is end fed. For 10 bays or
more, the antenna is center fed where number of bays is even, and for
odd number of bays feed point is 2 bay length below center.

POWER RATING: 3 kW per dipole.

VSWR: Tuned to 1.1:1 or less; less than 1.5:1 when mounted on side of
tower.

WINDLOAD: 60 psf. on flat surfaces, 40 psf. on cylindrical surfaces (123
mph actual wind velocity).

DIMENSIONS: Length of dipole—3.75 ft. From center of transmission line to
center of dipole—2.83 ft.

WEIGHT: 1%"” dipole—26.5 lbs. 3%’ dipole—34.0 Ibs. Typical mounting
bracket—22.0 Ibs. per bay.

DEICERS: Not required.
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FM lIsolation Transformers, Antenna Accessories

25 kW ISOLATION TRANSFORMER.

The FM isolation transformer is designed to couple FM trans-
mitter power across the base of an insulated tower used
jointly as an AM and FM radiator, without objectionable
mismatch being introduced into the FM transmission line. Sin-
gle AM antennas and antennas which are part of an AM
directional antenna system are not affected when the isolation
transformer is used.

SPECIFICATIONS

(7.5, 10 and 25 kW Units)

FREQUENCY: 88 to 108 MHz (adjusted to the customer’s operating fre-
quency at the factory).

VSWR: Less than 1.05 to 1 on specified frequency, #=0.5 MHz when ter-
minated in a matched 50 ohm load.

INSERTION LOSS: 0.10 dB or less.

INPUT AND OUTPUT: (7.5 kW unit) EIA 13%” flange, male* or female. (10
kW unit) EIA 3%-inch flange, female. (25 kW unit) 3%-inch 50 ohm EIA
male flange will mate with the 3%-inch female flange such as the
Andrew type 78-AR-F used on 3%-inch Heliax cable, or the flange on
Andrew type 562A 50 ohm 3%.inch rigid coaxial transmission line.

*Box has EIA male connector. The male-to-male adapter may be removed

7.5 kW ISOLATION TRANSFORMER.

if box connects to female fitting. Subtract 6" from flange to flange
length for each adapter if removed.

WEIGHT: (7.5 and 10 kW units) 48 lbs. (25 kW unit) 255 Ibs.

LENGTH: (7.5 and 10 kW units) 20" flange to flange. (25 kW unit) 44"
flange to flange.

MOUNTING: (7.5 and 10 kW units) 2’ pipe flange on bottom of box. (25
kW unit) Separate 3’ pipe flange on boitom. Two stainless steel straps
secure tank to cradle.

PRESSURIZATION: Designed for use in a pressure system with gas passing
through the unit.

ORDERING INFORMATION

7.5 kW Isolation Transformer, adjusted to the customer’s op-
erating frequency at the factory. Standard EIA 15 flanges.
For use with a maximum transmitter power of 7.5 kW_______ 620-0397

10 kW lsolation Transformer, adjusted to the customer’s op-
erating frequency at the factory. Standard 3" flanges. For
use with a maximum transmitter power of 10 kW___________ 620-0415

25 kW lsolation Transformer, adjusted to the customer’s op-
erating frequency at the factory. Standard EIA 3% flanges.
For use with a maximum transmitter power of 25 kW________ 620-0444

FM ANTENNA ACCESSORIES

AUTOMATIC ANTENNA HEATER CONTROL SYSTEM:
(shown above). Fully autemated control of FM, TV and other
types of electrically operated broadcast and communications
antenna heater systems, Suitable alarms indicate visually and
aurally existing weather conditions and register partial and
total heater failure.

61

SPECIFICATIONS

POWER INPUT: 115 VAC, 60 Hz.

INPUTS: Temperature sensors; precipitation sensor; heater failure sensor.

INDICATORS: Rain, freeze, low temperature, heaters, heater fail. Se-
lectable aural alarm for any or all of those listed.

MOUNTING: Standard 3% x 19’/ rack panel. 8 inches deep.

OPTIONS: 12 VDC function outputs for telemetering status data. Model
2570-CA calibration box. Power contactors and enclosures.

ORDER NUMBER: (Antenna heater control system)___ _________ 710-0139

REPLACEMENT ANTENNA HEATER ELEMENTS

R === .
\[ ¥
-‘\_ /Iif
Dual-Cycloid Ant (2 el ts per bay) ____________ 710-0136
DualkCycloid 1l (2 elements per bay)______________________ 710-0137
Cycloid Antenna (2 elements per bay)_____________ ______ 710-0138
GATES DIVISION

Hsrnis-inerlype Corporation
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FM Stereo Modulation Monitor

Jilnarnges jw maNEATGS Sumses

MODEL GTM-88S

The GTM-88S measures all modulation characteristics of an
FM stereo or monaural signal in accordance with FCC require-
ments. All normal operating controls are accessible from the
front panel. Instrument outputs for the right and left channels
on the rear of the monitor can be connected to such auxiliary
test equipment as oscilloscopes, distortion analyzers and fre-
quency monitors, which may remain connected without af-
fecting monitor performance or accuracy. Left channel instru-
ment output is switchable to either channel by front panel
control.

Printed circuit construction is used throughout, and, combined
with the tolal solid state design, improves over-all depend-
ability, and assures stable operation even under adverse op-
erating conditions. Space age integrated circuits combine all
circuit components into a single silicon semi-conductor device,
thus eliminating many physical components as well as their
associated interconnections, for the ultimate in performance
and reliability. Provision has been made for the addition of
an SCA adapter to measure SCA modulation in accordance
with FCC rules and regulations.

SPECIFICATIONS

ELECTRICAL

OPERATING FREQUENCY: 87.5 to 108 MHz.

RF INPUT IMPEDANCE: 50 ohms, unbalanced.

RF INPUT SENSITIVITY: 0.1 to 1 watt.

COMP. INPUT SENSITIVITY: 0.7 V peak-to-peak for 100% modulation.
COMP, INPUT IMPEDANCE: 4000 ohms.

COMP. OUTPUT: 3 V peak-to-peak at 100% modulation.

COMP. OUTPUT IMPEDANCE: 600 ohms.

COMP. OUTPUT FREQ. RES.: #0.5 dB, 30 Hz to 100 kHz.

19 kHz OUTPUT: 0.75 V peak-to-peak into 20 K ohms load.

HEADPHONE OUTPUT: Levels for loads from 4 ohms to several megohms
with distortion 1% or less. Separate level control.

POWER REQUIREMENTS: 100-130 VAC, 50/60 Hz, 40 watts.

INSTRUMENT OUTPUT (left or right)

IMPEDANCE: 20,000 ohms.

FREQUENCY RESPONSE: 0.5 dB, 50 Hz, to 15 kHz.

DISTORTION (Stereo): 0.5% or better from 50 Hz to 15 kHz at 100% mod-
ulation.

INTERNAL NOISE: —70 dB or better in mono or stereo below 100% mod-
ulation at 400 Hz.

CHANNEL SEPARATION: 35 dB or better 50 Hz to 15 kHz.

CROSSTALK CAPABILITY

MAIN TO SUB: 50 dB or better.

SUB TO MAIN: 55 dB or better.

SCA TO MAIN OR SUB: 70 dB or better.

SUBCARRIER SUPPRESSION: 50 dB or better with modulation from 5 to
15 kHz.

MODULATION METER

ACCURACY: 5% or better.

BALLISTICS: Conform to FCC rules 73.322 (b).

PEAK MODULATION INDICATOR: Adjustable to indicate from 50% to 120%
modulation,

AM NOISE MEASUREMENT: AM noise up to —70 dB from 30 Hz to 75 kHz.

FCC TYPE APPROVAL: No. 3-144,

MECHANICAL

RF INPUT CONNECTOR: UHF plug.

DIMENSIONS: 19" wide, 8% high, 14%" deep.
WEIGHT: 26 Ibs. (net).

AMBIENT TEMPERATURE: 10°C (50°F) to 55°C (131°F).
AMBIENT HUMIDITY: 0 to 95% relative,

ALTITUDE: Sea level to 10,000 feet.

MOUNTING: Standard 19" rack panel or free standing.

ORDERING INFORMATION

GTM-885 FM Stereo Modulation Monitor, complete with crystal, calibrated to specified

operating frequeney_______._________________

HARRIS

' GATES DIVISION
Harns-Intertype Corporalion

994-6569
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Monaural Modulation

FM

Monitor

=
i

MODEL GTM-88M

Incorporating all of the advanced performance features of
the stereo unit, the GTM-88M monophonic monitor can be
readily converted to stereo operation with full FCC type ap-
proval. Printed circuit modular construction used in the GTM-
88M allows conversion fo stereo operation with no wiring
changes. The conversion is accomplished by plugging in the
appropriate modules and filters, then calibrating for stereo
operation. The design also provides for the addition of an
adapter for measurement of SCA modulation.

Silicon solid state and silicon integrated circuits used in the
monitor were selected for their dependability.

All normal operating controls are on the front panel, with
other controls behind a hinged front panel. When converted
to stereo, the monophonic monitor requires no control changes.
The peak modulation indicator is adjustable in 10 degree
steps from 50% to 120%.

Separate headphone and instrument outputs receive an FM
signal with de-emphasis, while the modulation meter receives
the complete signal with pre-emphasis to provide accurate
modulation readings. Compact in size, the GTM-88M is de-
signed for standard rack mounting.

SPECIFICATIONS

ELECTRICAL

OPERATING FREQUENCY: 87.5 to 108 MHz.

RF INPUT IMPEDANCE: 50 ohms, unbalanced.

RF INPUT SENSITIVITY: 0.1 to 1 wait.

HEADPHONE OUTPUT: Load levels from 4 ohms to several megohms with
1% or less distortion. Separate level control.

POWER REQUIREMENTS: 100 to 130 VAC, 50/60 Hz, 40 waits.

INSTRUMENT OUTPUT

MODULATION METER

ACCURACY: =5%.

BALLISTICS: Meet FCC rule 73.322 (b).

PEAK MODULATION INDICATOR: Adjustable from 50 to 120% modulation.
AM NOISE MEASUREMENT CAPABILITY: —70 dB, 30 Hz to 75 kHz.

FCC TYPE APPROVAL: No. 3-145.
MECHANICAL

RF INPUT CONNECTOR: UHF plug.
DIMENSIONS: 19" wide, 8%" high, 141" deep.

IMPEDANCE: 20,000 ohms.

FREQUENCY RESPONSE: 0.5 dB, 50 Hz to 15 kHz.
DISTORTION: 0.25%, 50 Hz to 15 kHz at 100% modulation.

INTERNAL NOISE: —70 dB below 100% modulatio

GTM-88M FM Monaural
operating frequency

WEIGHT: 24 Ibs. (net).

AMBIENT TEMPERATURE: 10° to 55°C, (50° to 131°F).

AMBIENT HUMIDITY: 0 ta 95% relative.
ALTITUDE: Sea leve! to 10,000 feet.
n at 400 Hz.

ORDERING INFORMATION

Modulation Monitor, complete with crystal, calibrated to specified

994-6581

MOUNTING: Standard 19" rack panel or free standing.

HARRIS
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SCA Modulation Monitor Adapter

MODEL GTA-6741

Gates SCA modulation monitor adapter measures all mod-
ulation characteristics of an SCA signal when used in con-
junction with Gates FM modulation monitors. This adapter
can also be used with the GTA-88F SCA frequency comparator
to measure the accuracy of SCA frequencies as specified by
the FCC. Total solid state circuitry, plus integrated circuits
throughout the GTA-6741, assures trouble-free operation.

A built-in peak modulation flasher provides indication of
peak or over-modulation on the SCA channel. The GTA-6741
is also equipped with an instrument output for connection of
external test equipment without affecting performance of the
adapter. A separate audio output provides a +10 dBm signal
to drive an external amplifier. A separate headphone jack is
also provided.

Measurements that can be made using this SCA modulation
monitor adapter and Gates GTM-88S stereo or GTM-88M
monophonic modulation monitor include:

1. SCA channel modulation (41 and/or 67 kHz).

2. Crosstalk—SCA into main channel.

3. Crosstalk—SCA into stereo channel.

4. Crosstalk—Main into SCA channel.

5. Crosstalk—Stereo into SCA channel.

6. Crosstalk—67 kHz into 41 kHz SCA channel.

7. Crosstalk—41 kHz into 67 kHz SCA channel.

8. FM noise measurements—SCA channel.

9. SCA frequency accuracy (when used with Gates GTA-
88F frequency comparator).

10. Distortion on the SCA channel (with external distortion

analyzer).

SPECIFICATIONS

OPERATING FREQUENCY: 41 kHz and 67 kHz.

SCA PEAK MODULATION INDICATOR: Adjustable to indicate from 50% to
120% modvlation. Meets FCC Rules 73.332D (4).

CROSSTALK CAPABILITY

SCA INTO MAIN OR SUB: (10% SCA) 70 dB or better.

MAIN INTO SCA: (SCA 8:1) 50 dB or better (30 Hz- 15kHz).
STEREO INTO SCA: (SCA 8:1) 40 dB or better (30 Hz-15 kHz).

41 KHZ INTO 67 KHZ: (both SCA at 10%) 45 dB (30 Hz-5 kHz).
67 KHZ INTO 41 KHZ: (both SCA at 10%) 45 dB (30 Hz-5 kHz).

AUDIO OUTPUT

HEADPHONE OUTPUT: Provides sufficient level far headphones from 4 ohms
to several megohms. Separate level control provided. 1 dB 30 to
7,500 Hz.

AUDIO OUTPUT: 110 dBm at 400 ohms (unbalanced).

INSTRUMENT OUTPUT

IMPEDANCE: 20,000 ohms.
DISTORTION: 1% or better (30 Hz-7.5 kHz).
FREQUENCY RESPONSE: +0.5 dB (30 Hz-7.5 kHz),

GENERAL

POWER SOURCE: All DC voltages provided from GTM-88M or GTM-88S FM
modulation monitors.

SIZE: 19" wide, 8%’ high, 11"’ deep. Including knobs and rear connectors,
13" deep.

WEIGHT: 20 lbs. (net).

AMBIENT TEMPERATURE: 10°C to 55°C (50°F to 131°F).

AMBIENT HUMIDITY: 0 to 95% relative.

ALTITUDE: Sea level ta 10,000 feet.

MOUNTING: Standard 19-inch rack panel or free standing.

ORDERING INFORMATION

GTA-6741 SCA Modulation Monitor Adapter_______

HARRIS

’ GATES DIVISION
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FM Accessories

MODEL GTM-88F

FM FREQUENCY MONITOR

Gates all solid state FM frequency monitor measures the
precise operating frequency of the FM transmitter by utilizing
pulse counting techniques. A crystal controlled wide band
pulse signal is compared with the FM transmitter center fre-
quency to determine any frequency deviation from the as-
signed operating channel. The pulse counting technique as-
sures a measurement accuracy of better than 0.0001%, and
full compliance with all FCC requirements.

FREQUENCY RANGE: 88 to 108 MHz (fixed).
POWER: 100 to 130 VAC, 50/60 Hz, 40 watts, 19 W x 7" H x 10" D.

GTM-88F FM frequency monitor, complete with crystal, calibrated
to specified operating frequeney__________________________ 994-6588

PILOT-SCA FREQUENCY COMPARATOR

Gates pilot-SCA frequency comparator determines the accur-
acy of the pilot frequency when used with Gates GTM-88S
stereophonic modulation monitor, and SCA frequencies when
used with the GTA-6741 SCA modulation adapter. Three in-
tegrated circuits, one transistor, and nine diodes (all silicon)
are used for stability and reliability. The GTA-88F is factory
calibrated, and will provide years of dependable service in
full compliance with existing FCC rules.

OPERATING FREQUENCIES: 19, 41 and 67 kHz as supplied.

POWER: 100 to 130 VAC, 50/60 Hz, 10 watts. 19 W x 5%’ H
x 6%’ D. (8%" deep with knobs and rear connectors.)

GTA-88F 19 kHz pilot/SCA 41 and 67 kHz frequency comparator_994-6603

MODEL GTA-88F

MODEL GTM-88R

65

FM RF AMPLIFIER

Designed to operate in conjunction with Gates FM frequency
and modulation monitors, the GTM-88R amplifier is used at
a remote location to provide sufficient RF power to drive the
monitors. This is ideal for applications where the monitors are
located at the studio and the transmitter is at a remote loca-
tion, It permits the operator fo monitor the frequency and
modulation of the transmitter as required by FCC regula-
tions. Solid state silicon circuitry plus extensive use of inte-
grated circuits throughout assures dependable, trouble-free
operation.

FREQUENCY RANGE: 87.5 to 108 MHz.

POWER: 115 V, 50/60 Hz, 12 watts. 19"/ W x 5%’ H x 10" D.

GTM-88R FM RF amplifier complete with antenna, less intercon=
nectingcable ____________________________ 994-6614

HARRIS

’ GATES DIVISION

Harris-interlype Corporalion
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Coaxial Transmission Line

Systems

GATES GATES
CYeLoio TYPE 300-G
FM RING VERTICAL
ANTENNA ANITENNA
[ —oy
1% EIA 314 EIA 1-% £1A 3% BIA
FEMALE FEMALE | rEmALE | remale
i TYPE 1861 TYPE 1861 il TYPE 1861
Ty oA 100 33 EIA TO g 3% BIA TO
1-% EIA % EIA 1.4 EIA
T +
= TYPE 1860 87R
F— 1 E1A TO e 1 %EA
% ElA — FEMALE
% . S | |
) ] |
% EIA o =
FLMALE
y 17-50A
HS-50 n
“ 754R
% ElA
=i FEMALE
'} TYPE 1860 87R |
1.% EIA TO 1% EIA [
% EIA FEMALE
1-% FIA MALE 4_, 1-% EIA MALE
(b
ISOCOUPLER {SOCOUPLER
L 10 kw 10 kW ‘
- (MAX) - (MAX.) I
¥ E1A MALL Al 18 B maLE
. X
T TYPE 1860 ‘ a7R
1.% EIA TO (=
‘} - BiEA [ revarc
75A8 |
7 EIA |
FEMALE
TYPE HJ7-50A
TRE L 1.% IN. HELIAX
# IN. HELIAX
(3439 o~
NS “
75AN :
75AR 87G
”:igsg{";m .l] % EIA 1% EIA FEMALE
ke FEMALL INCLUDES
GAZPARNIER GAS BARRIER
il ‘% i @ TYPE 861
ki TYPE 1860 T £ 34 EATO
| i 1% EIA TO i 1% EIA
TYPE 25832 = % EIA =2
| .- ~.
& F1. JUMPER OF I - ~ =
FH4-50A CABLE M g ~
HAS TYPE N MALE = ~
CONNECTOR ON LACH END :
ouTPUT
TYPE N
FEMALE
8FE-10C | FM-1H3
8FE-50C FM-2.5H3
BFR-50C
FM-250H3 “ INNER CONNECTORS ARE
INCLUDED WITH ALL FEMALE
CABLE CONNECTORS AND ]
I ACCESSORIES |

o]
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Antenna Towers

Avqilable in choice of de-
sign and exaet height for
your frequency and powoer,

RIGID ANCHOR BEAMS: Anchors ore individuolly designed
to meet the requirements of each tower installation. Ukility
uses the [-beom with its proven structural rigidity, When in-
stalled by Ufility tower crews, on normal soil, this beam is im-
bedded in concrete slab reinforced with steel rods and with
earth fill on top.

SOLID BASE INSULATORS: Insulated vertical radiators are
equipped with the lotest Utility 3401 or Utilify 2201 pivol base
insulators for positive insulation between base and ground.
Ukility bose insulators have much higher compression rating
thon hollow insulators of similar size. They are resilient and
shatter-proof. Eoch insulator is proof tested for a load approx-
imately eight times greater than ever carried in normal broad-
cast service.

GALVANIZED HARDWARE: All Utility lower hardware is
hot dipped galvanized to prevent rust and corrosion.

EASY MAINTENANCE: Round members and welded construc-
tion provide smooth surfoces for eosy painting and servicing.
Steps are built into bracing to eliminate need for scaffolding
and to make entire height of tower easy for maintenance men
to reach.

HARRIS

) GATES DIVISION

Harnis-lnterlyne Corporahian

FOR AM, FM AND TV

AM, FM and TV towers are available in the six basic designs
shown here, insulated or non-insulated. All have superior
Utility engineering and workmanship and always meet or ex-
ceed E|A specifications. In the five standard models, round
members are welded together in 20-foot sections except for
top section which is to your measurement. You have choice
of hot dip galvanized or rust-inhibitive primer finish. All mod-
els available in knockdown design for compact export ship-
ping. The Type 170KD tower is of bolted angle iron construc-
tion in 10-foot sections.

— NOTE —
ALL MODELS SHOWN ARE AVAILABLE IN
SOLID ROUND CONSTRUCTION

Leg members are
U-shaped Angle Iron

A 2/: X 211 x 9{6"
3
2
| 27 . | TYPE
340 140 |,
| l'
' | ‘
| “ ! !
SPECIFICATIONS
MAXIMUM TYPE OF
TOWER TOWER WEIGHT
TYpe | RECUMEENDED | winm PER FOOT* | jusULATION
520 500 FT. 36 IN, 31 LBS. LOC‘)CR"E
480 480 FT. 30 IN. 28 LBS. ‘ LAPP
\
UTILITY
380 400 FT. 24 IN, 19 LBS. 3401
UTILITY
340 350 FT, 18 IMN. 17 LBS. 3401
uTILITY
140 200 FT. 12 1IN, 12 LBS. 2201
UTILITY
170KD 320 FT. 1B IN. 17 LBS. 3401

*Tower steel only—Weight of guys, insuloiors, etc., not included.

ORDERING INFORMATION

Specify: Type of tower; lower height; insuloted or non-insulated; galva-
nized or non-golvanized, Self-supporting, tall TV towers, or towers over
520' will be quoted upon request. Installotion services for towers, FM, TV
antennas, transmission line, AC lighting and ground systems also avail-
able on request.

www americanradiohistorv com
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Tower Lights And Accessories

BEACON FLASHERS

NO. OF MAX. RATING HOUSING TAPS WEIGHT {LBS.)

NON-FUS. FUSED DESCRIPTION SWITCHES WATTS/SWITCH TYPE orK.0. [ sHIP NET
BF 60A-1 BF 60F-1 Single Pole, Single Throw QUTDOOR EA 12 1
BF 60A-2 BF &0F-2 ONE 2800 INDOOR 11 10
BF 604.3 BF 60F.3 117 Valt, 60 Hz PANEL 4% 3
BF 61A-1 BF 61F-1 Single Pole, Double Throw CUTDOOR Al 12 1
BF 61A-2 BF 61F 2 {for Lood Balonce Resistor) ONE 1500 INDGOR 11 10
BF 61A.3 BF 61F-3 117 Volt, 60 Hz PANEL 4% 3
BF 62A-1 BF 62F-1 Single Pole, Single Throw QUTDOOR % 12 1
BF 62A-2 BF-62F 2 ONE 2B00 INDOOR i1 10
BF 62A.3 BF 62F-3 240 Volt, 40 Hz PANEL 4% 3
BF 43A-1 BF &3F-1 Double Pole, Single Throw QUTDOOR 14 13 12
BF 63A-2 BF 43F-2 117 Voli, 60 Hz, or WO 2800 INDOOR 11 10

BF 463A-3 BF 43F-3 120/240 Volt, 60 Hz PANEL 5 I
BF &4 A-1 BF 64F-1 Two Circuil QUTDOOR 1+ 13 12
BF 64A-2 BF &4F-2 117 Yoli, 60 Hz, or TWO 2800 INDOQR 1 10

BF 64A-3 BF &44F-3 120/240 Yoli, 60 Hz PANEL 5 3
BF 65A-1 BF 65F-1 Single Pole, Single Throw OUTDOOR LAY 13 12
BF &45A-2 BF &5F-2 ONE 2800 INDOOR 11 10

BF 65A.3 BF 65F-3 240 Volt, 50 Hz PANEL 5 3t
BF 66A-1 BF 646F-1 Single Pole, Single Throw QUuUTCDOOR LA 28 23
BF &6A-2 BF 66F-2 117 Voli, 60 Hz ONE 1500 INDOOR 23 18
BF 46A-3 BF 66F-3 with BY-PASS PANEL 4 [}
BF 47 A1 BF 67F-1 Single Pole, Double Throw QUTDCOOR A 2B 23
BF 567 A-2 BF &7F.2 117 Volt, 60 Hz with BY-PASS ONE 1500 INDOOR 23 18
BF 67A-3 BF 47F-3 {for Lood Balonce Resistor) PANEL G &
BF 68A-1 BF &BF-1 Two Circuit, Double Pole QUTDOOR 1157 34 2¢
BF 6BA.2 BF 68F-2 FOUR 2800 INDCQOR 25 pal
BF 6BA.3 BF 6BF-3 120/240 Volt, 60 Hz PANEL [+ 7
BF 69A-1 BF 69F-1 Three Circuii QUTDQOR 1% 35 28
BF 69A-2 BF 49F-2 120/240 Voli, 40 Hz THREE 2800 INDOQOR 24 20
BF 6%A-3 BF 6%F-3 or 120/208 Volt, 3 PH. PANEL 10 7
BF 70A-1 BF 70F-1 Four Circuit CUTDOOR 1% 34 29
BF 70A-2 BF 70F.2 120/240 Voli, 60 Hz FOUR 2B00O INDOOR 25 21
BF.70A-3 BF 70F.-3 or 120/20B Volt, 3 PH, PANMEL 10 7

ACCESSORIES

TOWER LIGHTS: Single obstruction light, bottom entrance
conduit fitting furnished with lamp receptacle to accommodate
116 watt, 120 V medium screw base lamp, or 1020 lumen
pre-focus series lamp.

Single obstruction light O 710-0012
Single obstruction light, same as above, but side entrance con-
duit fitting. Order_______ - F 710-0013

Double obstruction light, with two lamp receptocles, each
accommodating 116 watts, medium screw base. Bottom en-
tronce fitting type for one-inch conduit.

Double obstruetion light _________________ _______________ 710-0014

Clear iraffic signal lamp. 107 wotit, 115 V.

Signal lemp 107AZ21/TS _____ L 396-0141

69

Code Beocon 300 MM, standard fully approved FCC and
CAA model supplied with two red filters,

For T conduit, 3-wire Grn Ground __________ . ._________ 710-0062
For 1" condvit, 4-wire Grn Ground __________ ___________ 710-0075
Beacon lamp, 620 watt 620PS40 _________________________ 394-0129

PHOTO-CELL AND BEACON FLASHER: A combination unit
in weotherproof housing. Photo-cell may be rotated to north
regordless of mounting position on tower. Turns on at 35 foot
candles and off at 58 foot candles.

Far 1 pole 30 amperes, flashes one cirevit_____ . _________ 710-0058

FISHER-PFERCE PHOTO-CELL UNIT: A unit completely
weatherproof, fully approved for turning on and off tower
lights; has time delay of 5-7 seconds ro prevent operation by
chance.

For 1057130 V, 3000 watt rating, SPST, double break___._______ 670-0007

HARRIS
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Coaxial And Rigid Transmission Lines

FLEXIBLE COAXIAL CABLE

Produced in continuous splice-free lengths, Heliax® low-loss cable is
ideally suited for any application where use of coaxial transmission line
is indicated. For medium wave VHF and UHF applications, long, contin-

vous lengths provide ease of installation and maintenance-free service.
Corrugated copper conductors provide a combination of flexibility and
low loss. Although Heliax connectors and fittings are easily attached,
it is recommended that all cable assemblies be ordered with fittings
factory attached with specialized manufacturing equipment. Please order
by type number.

AIR @ Registered trademark, Andrew Corporation.
DIELECTRIC
SPECIFICATIONS

SIZE: T8 154" 3 5
TYPE NUMBER, JACKETED: HJ5-50 HJ7-50A HJ8-50B HJ9-50
IMPEDANCE: OHMS 50 50 50 50
ATTENUATION @ 100 MHz, dB/100 FT.: 0.37 0.21 0.14 0.080
VELOCITY: %: 91.6 92.1 92.3 93.0
AVERAGE POWER, @ 100 MHz-kW: 6.4 14.5 37.0 73.0
BEND RADIUS (MINIMUM)—INCHES: 10 20 30 50
NET WEIGHT—UNJACKETED: POUNDS/FT.: .43 - — —
NET WEIGHT—JACKETED: POUNDS/FT.: .53 1.04 1.8 3.3

FOAM DIELECTRIC
COAXIAL CABLE

Foam Heliax is used in those broadcast installations requiring
low loss coaxial cable in which pressurizing is not desirable.
A corrugated copper outer conductor and foam dielectric
provide a combination of high strength, low loss and power
handling not available in solid dielectric cables. The flex-
ibility of foam Heliax provides maximum resistance to crush-
ing, kinking or denting, and enables it to be pulled through
conduits and around obstructions. Please order by type

number,

SPECIFICATIONS
SIZE: ' 8"
TYPE NUMBER, JACKETED: FHJ4-50B FHJ5-50A
IMPEDANCE: 50 ohms 50 ohms
ATTENUATION @ 100 MHz, dB/100 FT.: 0.82 0.44
VELOCITY, %: 79 79
AVERAGE POWER, @ 100 MHz, kW 2.3 4.8
BENDING RADIUS (MINIMUM)—INCHES: 5 10
NET WEIGHT—JACKETED: 185 lbs. .42 lbs.

HARRIS

' GATES DIVISION
Harns-Inlgrtype Corporanion

RIGID TRANSMISSION LINES

RIGID LINE

Teflon insulated rigid copper coaxial transmission lines for
broadcast application. Line and connectors meet all EIA ap-
plicable standards. Mitered elbows are compensated to pro-
vide low VSWR. All rigid sections and components include
inner connectors, O’ ring and hardware. Please order by
type number, and specify frequency.

SPECIFICATIONS

SIZE: 15" 3%
TYPE NUMBER: 561 562A
IMPEDANCE: 50 ohms 50 ohms
ATTENUATION @ 100 MHz, dB/100 FT.: 0.20 0.11
VELOCITY, %: 99.8 99.8
AVERAGE POWER, @ 100 MHz: 15.0 kW 48.0 kw
NET WEIGHT—POUNDS/FEET: 1.25 2.75

www americanradiohistorv com
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Coaxial Transmission Line Accessories

Fittings: Flanged items are EIA standard and include inner connector, “O" ring, silicon
grease and hardware kit.

EIA FLANGE

Use with copper

EIA FLANGE

Include; -

REDUCER CONNECTOR

Reduce cable size to

END TERMINAL

For strap connection

TYPE N JACK

Female, mates Use with copper

Heliax cable. gas barrier. EIA flange sizes. to center conductor, with (—). Heliax cable.
FOAM DIELECTRIC
T
V't 44AR ——— _ Th!! 44AT (UG21) 44AN 44AZ
T 45AR —_— —_— TR 45AT (UG21) 45AN 45AZ
AIR DIELECTRIC

— ‘
78" 75AR 75AG —_ 78! 75AT (UG21) 75AN 75AZ
158" 87R 87G 1%”-7"" 878 1%~ 877 (UG21) 87N 87Z
3 78ARM 78AGM 3%"’-158" 78AS 3" (78ARM + 2062) —_ 78AZ
5 79R 79G 638" (79R+1872) 5% (79R + 2073) _ 792

TYPE UHF JACK

NON-INSULATED
HANGER

INSULATED HANGERS

INSULATED HANGERS

HANGER ADAPTERS

INSULATED

Adapters used to mount insulated hang-
ers to tower without drilling.

13555A
13550

Angle Members
Round Members up to 3“

NON-INSULATED

71

www americanradiohistorv com

Female. Kit of 10 hangers. Use on insulated tower Use on insulated tower Kit consists of 10 adapters to mount hang-
. - . ers to tower.
Spacing 3’ for 1% spacing 3 feet apart. spacing 3’ apart for
cables, 5’ for 3" and 1%, 5 for larger sizes.
5 cables. | ‘ ANGLE MEMBER TOWERS
FOAM DIELECTRIC 1% hangers 31768
3" and 5" hangers 33981-1
! 44AU WRAPLOCK 2" 11662-3 —_——
K 45AU 12395-1 " 11662:2 - ROUND MEMBER TOWERS
AIR DIELECTRIC Use With
] Member Diameter 15" 3-5"
%" 75AU WRAPLOCK %' 11662-2 —_ 14—2" 31670-1 -
15" 87V 33598-1 15" —_ 33948-3 2—3" 31670-2 33984-1
3 —_— 33598-3 3 —_ 33948-2 3'—4" 31670-3 41108-1
5" —_— 33598-5 5 —_— 33948-1 4" —5" 31670-4 41108-2
57"—6" 31670-5 41108-3
WRAPLOCK GROUNDING KITS HOISTING
One hundred feet of stain- Cable Size Jacketed Jacketed
less steel wraplock, complete !t 26892-2 _
with 'fcsleners. Use at three- ot 24810-2 19256B
foot intervals for all cables
1%" and smaller, 1" 24811-2 24312A
Type 12395-1 3 28708-2 26985A
5" 30417-2 31031-1
8" 30417-2 31031-2
GATES DIVISION

L

Harnis-Intertype Corporation
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Coaxial

Transmission Line Accessories

Fittings: All flanged items are EIA standard and include inner connector, “O" ring,
silicon grease and hardware kit. All hangers require round member or angle adapters
for attachment to tower.

90° MITER ELBOW

Brass construction with
swivel flanges on both
ends. Includes one inner
connector.

GAS BARRIER

With fixed male connec-
tor on both ends. May
be used as gas inlet fit-
ting.

REDUCER

Reduces line size,

END TERMINAL

For strap connection. Gas
tight with vent plug. [n-
cludes inner connector.

INNER CONNECTOR

With Teflon anchor
bead.

ROUND MEMBER CLAMP

Attaches hangers to tow-
er members up to 3 di-
ameter,

Yo' 1060 " 1260A Yg''- 15" 18604, " — B! 34389A " 13550

198" 1061 158" 12618 155"/-%" 1861 138" 2061 1% 34660 13" 13550

3vs” 1062 3vs" 1262A 3Vs"’-6)p"" 1872 Vs 2062 38" 15093A 31" 13550
RIGID HANGER SLIDING HANGER SPRING HANGERS INSULATED INSULATED ANGLE ADAPTER

Mounts to ¥, diameter
hole with 1%2" bolt or
angle adapfer. Use at
300’ intervals.

1%
3%

13924
13927

7' size use at &' inter-
vals. 1% use at 10 foot
intervals.

156
3’

14378

78" size use at 100’ in-
tervals. 15’ size use at
50’ intervals. 3Vs" size
use at 10° intervals.

1%
3%

14379
13925

SLIDING HANGERS

Same as Type 14378 ex-

cept includes insulator,
14063,
13" 14442
3y —_

SPRING HANGER

Same as spring hangers
except includes insulator,
14063.

1%
Jve”

14441
13926

-

:
o

Galvanized clamp for at-
taching hangers to tow-
er angle members up to
78" thick.

156"
3"

13555A
13555A

INNER CONNECTOR ADAPTER, 50-51 ohms—73'" size, Type 4850A; 1%

, Type 4851; 3%", Type 4852,

HARDWARE KIT for use on one pair of flanges—7%" size, Type 11381-5; 1% size, Type 11381-2, 38" size, Type 11381-3.

“O" RING GASKET, %" size, Type 10683-197; 1%’ size, Type 10683-406; 31" size, Type 10683-405.

I-IAIiRIS

GATES DIVISION
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Coaxial Transmission Line Accessories

PRESSURIZATION EQUIPMENT

Automatic Dehydrators—Types 1920A and 1930 are heat-
less, fully automatic dehydrators capable of delivering con-
tinuous supplies of dry air, No down time is necessary tfo ac-
tivate the dry agent. Both units will operate over an ambient
range of 0° to 120°F with an input humidity of 95%.

TYPE: 1920A 1930
OUTPUT: 1.2 CFM @ 4 psig .2 CFM

POWER: 120V, 60 Hz 120V, 60 Hz
INTERNAL OPERATING PRESSURE: 60 psig 30 psig

OUTLET DEWPOINT: Below —37°F Below —20°F
DIMENSIONS, INCHES: 15% x 24 x 14% 13% x 7% x 14%

DRY AIR HAND PUMP NITROGEN TANK FITTINGS

Type 858C, nitrogen tank fittings — in-
cludes pressure regulator, high and low
pressure gauges and 10 feet of %” O.D.
poly tubing and fittings to fit 78" MPT.

Type 878A, dry air hand pump, pres-
surizes up to 1000 feet of 7" cable or
250 feet of 1%" line. One pound of
silica gel and seven feet of hose is sup-

plled- Please order by type number_____________ 858C

Please order by type number_____________ 878A

COAXIAL SWITCHING EQUIPMENT

These 1% and 3% coaxial transfer switches are used where-
ever RF power must be rerouted quickly and reliably from a
central control point. Since the switches can be controlled from
a remote location, or combined with an automatic switching
system, they are ideally suited for use in unattended transmitier

operations.

The combination of high power capability and guaranteed low

VSWR makes these switches the choice of engineers for routing

RF power quickly and reliably. The switches are of the four-part
transfer type and also can be used as single-pole, double-throw
switches. This allows planning flexibility for present and future

TYPE 6740A

LINE SIZE, SNCHES: 15 3 . .

TYPE NUMBER: 6730E 6740A switching requirements.

FREQUENCY BAND MHz; 0-1000 0-1000

CURRENT REQUIREMENT, AMPS: 0.3 2.0 Transfer switches are available in three basic sizes incorporating
POWER PEAK* kW: 100 400 1%”, 3%" or 6%" EIA flanges. Each size is available for either
VSWR, MAXIMUM: 1.03-500 MHz 1.02-500 MHz

SWITCHING TIME, SECONDS: 2 2 120 or 220/240V., 50/60 Hz operation. In the event of control
DIMENSION, INCHES: 8X8X10 14x14x14  power failure, the switches can be operated manually.

WEIGHT, POUNDS: 13 65

* At unity YSWR and 40°C (104°F) ambient temperature.

HARRIS

' GATES DIVISION
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Transmission Line Pressurization

Systems

All air dielectric cable and rigid line should be pressurized
with dry air or dry gas. Changes in temperature can cause
moisture condensation from outside air and seriously impair
the electrical efficiency of the line. For this reason, cable or
rigid line should be under pressure at all times.

Pressurization can be accomplished by manual or automatic
means, depending upon the amount of line in use at the sta-
tion and whether or not the site is attended. Automatic elec-
tric dehydrators are recommended for unattended sites or
those where larger amounts of cable or rigid line are em-
ployed. A dry air hand pump is usually satisfactory for at-
tended sites using a relatively small amount of cable. A cyl-
inder of dry nitrogen gas can also be used. All installations
of air dielectric cable, line or microwave waveguide should

be purged prior to putting the system in service and af any

HESS&EDAP(M;_%

CONNECTOR

TYPE 19204 OEHYDRATOR TYPE GW MANIFOLD
| (AVAILABLE FROM ONE
TO 30 OUTLETS} |

Automatic Dehydrator
System

® @ ® 25437-2

b 2 b 3816 FT. OF POLYETHYLENE

TUBING (SUPPLIED WITH EACH
- DUTLET)

H ¢

!
i
i
|
3/8™-20 FT POLYEYH‘VLENE \
'
I

TUBING {INCLUOED) @
_V’» S )

ILLUSTRATION B

ILLUSTRATION A

time moist air enters the line. To purge the system, pressurize
at the equipment end of the line (5-10 psig) with the Type
1920A automatic dehydrator, nitrogen gas cylinder, or Type
878 hand pump. Bleed the line using the gas port plug located
at the antenna end of the line and allow the pressure to
drop to zero.

Repeat this procedure three times to ensure that the moist
air is replaced by dry air or dry gas.

When it is too difficult or inconvenient to bleed the air at the
antenna end of the line, let the air escape at the transmitter
or dehydrator end after pressurizing the line three times, al-
lowing an hour each time for the air to mix.

Type 1920A dehydrator will automatically maintain from 3 to
8 psi while gas cylinder output pressure should be set between

2 and 10 psig.

AUTOMATIC DEHYDRATOR SYSTEM

1) 3500 pressure gauge

2) 3028 tee (brass) 1/8 F.P.T. on all three

3) 4944 needle valve (40 P.S.l.) 1/8 male to 1/8 male
4) 25436-5 male fitting (brass) 3/8 tube to 1/8 M.P.T.
5) 9908-2 plug (brass) 1/4 M.P.T. Sq. Hd.

6) 4960 bushing (brass) 1/8 F.P.T. to 1/4 M.P.T.

7) 25436-1 cap (polyethylene) 3/8 0.D.

8) 25436-2 half union (brass) 3/8 tube to 1/8 M.P.T.

NOTE: For reference only. Parts listed are included
with Types 1920A and B600A.

858 NITROGEN

AIR HELIA
NITROGEN CYLINOER® | TaNK FITTING 6600A MANIFOLD CONNE'(ETO)F(?
25437-2,3/8%15"!
Compressed Gas MABFq PT P?&ELE:{ELDENE :
System CYLINDER WITH EACH
VALVE OUTLET)
i /7
7
1/8"MPT . } ,/
178" MPT N/ 178" MPT HEX
/ V NIPPLE
N 1/8"F PT b
PROCURE LOCALLY |z/8"10' POLYETHYLE J PRESSURE ASSEMBLY
TUBING (INCLUDED WITH B58A) REMOVED FROM CONNECTOR
—>  PRESSURE ASSEMBLY
= SUPPLIED WITH
PIPE TEE 4 PRESSURIZED CABLE
'WITH THREE
{ FPT OUTLETS S,
Manual o B R : T AIR HELIAX
System HAND PUMP CONNECTOR

N

7'0F HOSE
SUPPLIED ‘
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¢ AIR INPUT
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Transmission Line

Open Wire

M-2870D Feed-thru Bowl.

M-3327 Bracket,

TRANSMISSION LINE BRACKET
For 5 or 6 wire transmission line. Rating up to 150 kW mod-
vlated. Made of %" steel 3" wide with welded L section on
each side to fully prevent twisting under ice or wind load.
Supplied with 84’ ribbed insulator, wire guides and all hard-
ware. Galvanized throughout.
Line Bracket . _________________ - 994-3327

LINE END PLATE
To terminate the open wire line at each end. Plate is %" thick,
20" square. Fully galvanized. Includes turnbuckles, 25%" strain
insulator and all hardware. Rating up to 150 kW modulated.
End Plate______________ 994-3328

FEED-THRU BOWLS
A large feed-thru bowl with 50 kW modulated rating. Avail-
able 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 weathertight installation.

Solid stud, 2 bowls, for walls to 10%2’* thick______________ ___ 994-2870
Same as above but hollow sfud____ N ____994-3254
Solid stud, single bowl, for walls 1" thick____________________ 994-5280
Same as above but hollow stod________________ __________ 994-5281

M-3864 Center Post,
M-3322 Horn Gap.

HORN GAP

A very desirable item where higher power is employed. Con-
nects to hot side of line and ground to drain off lightning 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

Has variety of uses such as end or corner angling of trans-
mission line, support insulator for two wire line or rhombic an-
tennas, and a guide insulator such as end of building or
coupling unit. Rating 150 kW. Galvanized throughout.

___994-3864

Center Post Insulafor_____

HARD DRAWN WIRE

If desired, when ordering transmission line components, Gates
will gladly supply No. 6, 8 or 10 hard drawn copper wire
at current market prices. State length in feet desired, remem-
bering to multiply the length of line by the number of wires
in line, either 5 or 6.

SPECIAL OPEN WIRE LINES

Gates engineers have designed many special open wire lines
for both short and long distances. Most celebrated was a 30-
mile line supplied for use in the Arctic Circle. Upon receipt
of a sketch or word description of the requirements, Gates
engineers will gladly submit layout and quotation.

DESIGN AND IMPEDANCE CHART

)
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‘ m : o Q*L}
j '7 Jn‘ x 1{ \ AVERAGE SURGE IMPEDANCE FOR
! — - .7 : 6 WIRE TRANSMISSION LINES
| ‘ f
17 . ! : HEIGHT OF WIRE SIZE
1 ] :f\_] Yo ant covbecn r CENTER WIRE | 6 8 10
FROM TRANSMITTER » AND ANTENNA
L O/ PHASOR M 7o Anrena 9 2320 246() 2500)
{—Je—vr —— — —v ¥ W v 10/ 234Q | 250Q | 256Q)
RSN — | ' ~7 , ‘
T i J y i/ |l 12 2400 | 2520 | 260Q
8 TELEPHONE
SEE CHART CIRCUITS
K 2060 FT SPAN { AVERAGE SURGE IMPEDANCE FOR
' 5 WIRE TRANSMISSION LINES
GROUND LINE
| ‘ | I HEIGHT OF WIRE SIZE
o sren oo | Th l i CENTER WIRE [ 6 8 10
T 9! 3300 | 346Q) | 364Q
Chart above illustrates typical five or six wire open type transmission line. Table is provided to show B
impedances with various wire sizes at certain heights above ground. Transmission line brackets are 10 3330) 350€) 3650)
M-3327, end plate M-3328. Horn gap is M-3322. The power, lighting and telephone circuits shown are ’
optional, according to requirements of installation. 12 332Q 348 Q) 3630
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Heavy Duty Inductors and Capacitors

Gates manufactured inductors  put
the emphasis on solid mechanical con-
struction. Variable coils have double
gripping contact wheels. Other sizes
and

order.

ratings available on special

EXPLANATION OF TYPE NUMBER

87 F A 46 3 4
Inductance in F—Fixed AT, No letter Number Pitch of Inside
microhenries. V—Variable B—34 here indicates of winding in diameter
C—1," ribbon. T turns. Yy for in inches.
indicates tubing. ribbon, %8
for tubing.
SPECIFICATIONS AND ORDERING INFORMATION
OVER-ALL OVER-ALL
ORDER NO. TYPE NO. FIG. LENGTH ORDER NO. TYPE NO. FIG. LENGTH
IN INCHES IN INCHES
931-6138-010 87FA4634 A 12 931-6337-003 32FBT1658 B 15
931-6138-039 6FC0854 A 6% 931-6337-004 45FBT2158 B 182
931-6138-040 10FC0855 A 6% 931-6372-002 65FBT2559 B 244
931-6138-041 13FC0856 A 6% 931-6337-001 17FCT1178 B 14
931-6138-025 17FC1654 A 8% 931-6372-001 35FCT1769 B 24y,
931-6138-026 24FC1655 A 8% 931-6583-008 6VC0854 C 8
931-6138-027 32FC1656 A 8% 931-6583-001 15VC1444 C 9
931-6138-036 42FC2266 A 1212 931-6583-002 26VC2144 C 10%
931-6138-030 67FC2856 A 13 931-6583-003 42VC2145 C 10%
931-6337-007 10FBT1066 B 12%2 931-6583-004 62VC2845 C 12
931-6337-002 20FBT1656 B 15
Coil clip for FA coils_______________ _ _____ 402-0029 Counter dial for variable coils reads 1/10 turns.
Coil clip for FC coils . ________ _____ _____ ____ 402-0031 Size: 3" wide, 3%" high. Figure D.
Coil clip for FBT coils__________ 402-0033 With removable crank handle___ _____  ___ ___________ 994-6233-001
Coil clip for FCT coils_____________ 402-0034 With non-removable crank handle______ ____ ___________ 926-5509-003

MICA CAPACITORS FOR TRANSMITTERS AND PHASORS

Designed for continuous service with each sheet of mica carefully gauged for thickness and inspected for absence of
impurities. Tolerance plus or minus 5%. Cast end bells and ceramic insulated. Sizes over-all: Model G1: 3%’ x
22", Model G2: 4% x 3”. Model G3: 62" x 4”. Model G4: 6%" x 5%". Usually all sizes carried in stock. Please
order by type number and copacity. Example: Model G2, capacity .0003 mid. Other sizes and ratings avail-
able on special order.

CAPACITY MODEL G1 MODEL G2 MODEL G3 MODEL G4
mfd. Amps Volts Amps Volts Amps Volts Amps Volts
.0002 3 6000 43 10,000 5.6 20,000 N
.00025 - 5.1 10,000 - 8.2 30,000
.0003 - 5.6 10,000 6.8 20,000 9.1 30,000
.0004 4.7 6000 6.2 10,000 8.2 20,000 -
.0005 5.1 6000 6.8 10,000 9 20,000 12 30,000
.0008 - - 12 20,000 15 30,000
001 7.5 6000 10 10,000 13 20,000 16 30,000
0015 9.1 6000 12 10,000 16 15,000 20 25,000
.002 1 6000 13 10,000 20 15,000 22 20,000
.003 13 6000 16 8,000 24 12,000 27 20,000
.004 15 6000 18 8,000 27 12,000 30 20,000
.005 16 4000 20 6,000 30 10,000 33 15,000
006 18 4000 22 5,000 33 10,000 36 15,000
.008 - [ 36 10,000 39 12,000
.01 20 4000 24 5,000 39 8,000 43 10,000
.02 - - 47 5,000 -
GATES DIVISION
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Television

Audio Control Console

THE TV-15

Gates’ TY-15 audio control console provides extensive facili-
ties for a wide range of audio conirol situations where a
maximum number of inputs and/or mixing channels are re-
quired for a minimum amount of space. It was designed for
all television stations and, because of maximum flexibility,
fulfills a wide range of requirements.

The TV-15 is capable of mixing 15 signals from up to 60
sources. It is a dual-channel console, providing completely in-
dependent program and audition line outputs for simultane-
ous on-air work, rehearsal or production.

MIXING CHANNELS: Six studio-microphone channels, an
identical announce-booth channel, and eight medium-level
channels are provided—for a total of fifteen mixing channels.
Each of these fifteen channels has an illuminated four-station
interlocked pushbutton selector to expand the total number of
inputs to sixty. This means that the same source may appear
on two channels for cross-fading, or 60 different sources may
be accommodated.

All channels contain an isolation transformer with 150/600
ohms on the primary. All channels also have a plug-in card
receptacle to accept a medium level jumper card or plug-in
microphone preamplifier. The 994-6549 preamplifier in the
TV-15 will accept input levels up to —17 dBm without over-
load, and is provided as standard on microphone input chan-
nels 1 through 7. By purchasing additional preamplifiers,
every channel can accommodate microphone inputs if desired.
Each of the 60 inputs will mute any of the 4 studio speakers,
as assigned by simple jumper connectors.

VERTICAL ATTENUATORS: High-quality vertical attenuators
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are used, on 1%” spacing, for operating ease. Every attenu-
ator, including microphone channels, has a cue position feed-
ing the inbuilt cueing amplifier. A complete set of mylar
transparencies with equipment nomenclature is provided for
labeling all inputs and channels.

AUDIO-FOLLOW-VIDEO: Each input channel also has a re-
lay socket wired, and relays can be easily added for audio-
follow-video remote-controlled operation in large systems.

SUB-MASTERS OR DUAL-CHANNEL: The mixing bus of the
TV-15 is split into seven channels on one bus, and eight chan-
nels on the other, to reduce bus loss and maintain satisfactory
signal-to-noise ratios. These bus sections are then fed through
994-6549 booster amplifiers, thence to a combining pad and
into the sub-master control.

Sub-masters can be combined and fed through a program
amplifier or operated independently with the “A” bus feeding
output line 1, and the “B"” bus feeding a second program
amplifier into output line 2. The sub-masters and following
combining pad allow “A+B"” operation for multiple micro-
phone fading. Normal dual-channel operation may be used
for regular programming or simultaneous rehearsals.

TWO MONITOR CHANNELS: Two separate eight-watt moni-
toring amplifiers allow selection from six sources, such as the
main output line A or line B, sub-master channels A or B, or
from two external sources. The control room and studio moni-
fors operate independently from one another. The announce
microphone is considered a booth source, thus the conirol
room speaker remains unmuted. Muting is provided only for
studio speakers in the TV-15.

www americanradiohistorv com
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Television Audio Control Console—-TV-15

AMPLIFIERS: Only the preamplifiers, booster amplifier cards,
and their associated power supply, are contained within the
console cabinet. Program amplifiers, monitor amplifiers, and
other power supplies are rack-mounted in a standard 197
shelf assembly near-by. A completely pre-wired and pre-
formed interconnecting cable {25 f1.) is provided fo intercon-
nect the console proper with its associated rack-mounted com-
ponents.

Gates modular equipment cabinetry provides a functional
and attractive desk assembly for the TV-15, and also provides
space far accessories such as; turntables, cartridge 1tape
equipment, telca gear, ete. (Cabinets are optianal.)

STYLING: The TY-15 styling is handsome ond low silhouette.
The lower panel contains vertical faders and input and chan-
nel selector switches. Input switches are illuminated, and «
complete set of mylor transparencies with equipment nomen-
clature is provided for labeling all inputs and channels,

The top panel contains YU meters, cuxiliary controls and
switches for monitoring, sub-master assignment, master gain,
ete,

A 5% high blank center panel is provided for use by the
customer. Program equalizers, reverberation (echo) controls,
remote cantral, ekc., may be mounted in this area.

SPECIFICATIONS

INPUT CHANNELS: Tolal—15. Insionlly convertible to microphone (=60
dBm) or medium level (—20 dBm) channels by inserfion of preamplifier
or shorting cord. Foctory supplied with preamps in channel 1 thraugh
¢channel 7, jumper cards in chonnel 8 through channel 15,

INPUT CIRCUITS: 460 moximum. Four inlta eoch of the 15 channels, wilh
push-bution selection of desired input. Each input may direct speaker
muting with ony af the four muling relays built into the consale.

OUTPUT CHANNELS: 2 line outpuls with swilching facilities to instontly
convart both A" ond "“B* program busses to either separale output
channels or la combine ATB inta the “A” output chonnei only. 5
speoker outputs, one monitoring amplifier feeding o contrel room
speaker (unmuled} only: tha second monitoring amplifier feeding vp to
4 studie speakers (with selective muting) through the factary supplied
motching tronsfarmers. Individuol monilar amplifier gain controls ollow
independent setting of levels.

SOURCE IMPEDANCE: 30/50-150/250 ohms on mic channels, 150/250-
500/600 ohms on medivm level chonnels, Bolanced bridging on external
mopitor ond air monitor inputs ollows wide lotitude of source imped-
ances on these inpuls.

LOAD IMPEDANCE: 600 ohms {moy be modified to 150 chms) on line
ouipul. 4-16 (B8 chms nominal) ohms tatel menitor load. Four maiching
tronsformers provided 10 allow paralleling up to four speokers off
either monitor amplifier.

GAIN: 110 48 maximum, microphone 1o line. 70 dB moximum, mediem-
level inpuls to line.

RESPONSE: =1,0 dB, 30 to 15,000 Hz progrom circuits. Z=1.5 dB, 30 to
15,000 Hz, monitor cirenits,

DISTORTION: 1% maximem, 30 1o 15,000 Hz, program circvits @ +18
dBm output; monitor circuits @ 138 dBm oufpul.

NCISE: 73 dB below —350 dBm input and +18 dBm oufpul from 30 to
15,000 Hz on micraphane inputs (—123 dBm relative input naise). 75
dB below —10 dBm input ond -+18 dBm avtput from 30 1o 15,000 Hz
on medium level inpuls.

CROSSTALK: Lass than 5 dB out of noise ol narmol contral settings.

AUDIO-FOLLOW-VIDEQ RELAYS: 15 relay sackets provided with jumpers
thai con be removed ta insert relays in every input channel, if desired.

ISOLATION TRANSFORMERS: 15 an the input channels to provide balanced
inputs an every channel, with or withou! preomps.

CUE POSITION: On every chonnel atenuotor and c¢onnecled into cue
amplifier and speoker.

SUB-MASTER CONTRCI1S: Provided to permil goin contrel of “A” bus
seporote from “/B” bus when in the A1B mode. In the individuol out-
put mode, the sub-mosters can be used 1o ride level on the two output
lines. Moster controls are used more for range controls than operoling
controls.

VU METERS: 2—one connected permanently to Progrom line OQul, the
other switchable 1o six points.

INDIVIDUAL MONITOR INPUT SELECTORS: Connect either moniforing
omplifier to: Sub A, Sub B, Line A, Line B, Ext 1 or Ext 2 positions
of front panel switches.

INTERCONMNECTING CABLES: Terminoted in plugs and receptacles fur.
nished with c¢onsole to quitkly connecl the remolsly-locoted, shelf-
mounted progrom amplifiers, monitoring amplifiers ond power supplies.
25-fool inter-connecting coble allows flexibilily of locotion,

FINISH: Cobinet color beige-gray.

SIZE: 31% in. wide, 27 in. deep, 12% in. cbove desk top. {Requires
desk cut-out 29’ wide, 222" front-to-bock, 4” deep.)

SHIFPING DATA: Packed weight, domestic, 400 pounds.

ORDERING INFORMATION

TV¥-15 Audic Cantrol Consale. Complete with housing, 7 mic preamplifiers, 4 booster ampli-
fiers, 2 program amplifiers, 2 monitar amplifiers, 1 cue amplifier, 1 power supply 30V,
1 power supply 33V, 1 power supply 24V, shelf assembly, and 25 feet of inter-

connecting cable __________________________

994-6610
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Dual Programming Eight Channel Transistor Console

THE DUALUX 80

One of the most versatile monaural audio consoles on the
market today, the solid-state Dualux 80 features dual pro-
gramming channels, a wide choice of inputs and excellent
audio.

The extensive capabilities of the Dualux 80 make this console
ideal for the broadcaster who wishes to control AM and mon-
aural FM from the same control point, or who wants a second
programming channel for recording, network feed, etc.
INPUTS: Eighteen inputs can be fed into eight mixing chan-
nels. These include five microphones, four turntables, five
tapes (cartridge or reel-to-reel), three remotes and network.
MIXING CHANNELS: Channels 1 and 2 are to be used with
low-impedance, broadcast-type microphones, and are equip-
ped with low-noise preamplifiers. Each of these channels may
select from two different input signals by means of a front-
panel switch.

Channel 3 is equipped with a low-noise preamplifier and is
also intended for use with a low-impedance, broadcast-type
microphone. This channel, with a single input, functions as
part of the talkback system, and is assigned to the control
room,

Channels 4, 5, 6 and 7 are all medium level inputs and may
be used with turntable preamplifiers, cartridge machines, or
reel-to-reel 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 pre-
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view, 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
avudition positions to permit independent monitoring of any of
the incoming sources without disturbing programming. Chan-
nels 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 micro-
phone 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 “live” micro-
phones are nearby.

UNSURPASSED AUDIO: Audio response is excellent, and
distortion is at an extremely low level. One of the big reasons
for this is the use of Gates’ advanced all sold-state plug-in
amplifiers. The Dualux 80 provides first-class audio quality
for AM, FM, TV broadcasting, and recording studios.
MODULAR CONSTRUCTION: Each amplifier is mounted on
a separate printed circuit board, which in turn mounts in a
card-rack holder. These modules are as follows: three pre-
amplifier modules, three booster amplifier modules, three out-
put amplifier modules and two power supply regulator mod-
ules. Silicon transistors are used to assure the meeting of per-
formance specifications and assure optimum console opera-
tion over a wide ambient temperature range. All amplifiers
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Dual Programming Eight Channel

Transistor Console—Dualux 80

are completely accessible when the top of the console is
opened, simplifying maintenance.

INTERCHANGEABILITY:
amplifiers all have the same electrical design and construc-
tion, and are completely interchangeable. As a result, two

Program, cueing, and monitor

backup program amplifiers are provided as part of the con-
sole.

HIGH LEVEL, HIGH FIDELITY OUTPUT: The dynamic range
of the preamplifiers will accommodate microphone levels to
~—17 dBm without overload or distortion. The program ampli-
fiers deliver 432 dBm output after the 6 dB pad, and the

monitor amplifiers +40 dBm, all with wide frequency response,
low distortion and low noise.

STYLING: The Dualux 80 is handsomely styled with satin-
anodized aluminum front panels, and rich beige-gray Pebble-
Tex cabinet. The modern design will complement any control
room decor.

“"ADD-ON" UNITS: “Add-on” or sub-mixer units are avail-
able with four extra channels each to increase the flexibility
of the Dualux 80. These sub-mixer units may be added at
either or both ends of the console, and are described on Page

83.

SPECIFICATIONS

OPERATING MODE: Dual channel mono with audition positions.

MIXING CHANNELS: Total—8. Three microphones, two turntables, two

tapes and ane remote/network.

INPUT CIRCUITS: Total—18. Five microphones, four turntables, two tape
machines, three cartridge tape machines, three remote lines, one net-
work.

AMPLIFIERS AND POWER SUPPLIES PROVIDED: Three preamplifiers, three
boosters, four output modules—program, monitor and cue (interchange-
able as supplied). Two pawer supply modules.

OUTPUT CIRCUITS: Two program outputs @ +8 VU, one monitor speaker
output unmuted for lobby, three monitor speakers muted, two head-
phone outputs.

MONITOR OUTPUT: +40 dBm @ 8 ohm minimum load. Multi-speaker
operatian shauld 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. Turntable/tape: 600
ohms balanced. Manitor output: 8 ohms unbalanced. Pro-
gram output: 600/150 ohms balanced.

nominal

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 ta 20 kHz @ 418
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
(—125 dBm equivalent input naise, measured 20 Hz to 20 kHz). Medi-
um level inputs: (program) 80 dB below +18 dBm with —10 dBm input.
Monitor circuits: signal/noise — 80 dB below +40 dBm output.

POWER: 117/234 volts, 50/60 Hz, single-phase. Consumption: 60 watts,
maximum.

FINISH: Satin-anodized aluminum panels with lettering in black. Cabinet
color—beige-gray Pebble-Tex.

MECHANICAL SIZE: 45 inches wide, 15% inches deep, 7% inches high.
Weight: 96 pounds.

SHIPPING DATA: Packed weight: domestic, 190 Ibs.; export, 230 Ibs.
Cubage: 17.5 cubic feet.

ORDERING INFORMATION

Dualux 80, dual programming eight-channel
three boosters; four program A/program

able) and two power supplies________ [

console,

complete with three preamplifiers;

B/monitor/cue output modules (interchange-

Speaker matching transformer______________________________ o el 478-0291

Hinged cabinet cover and front panel provide full
accessibility to all components of the Dualux 80.

81
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Dual Programming Eight Channel Transistor Console—Dualux 80
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Side Cabinet

Four Channel
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“ADD-ON” UNIT FOR DUALUX 80,
GATESWAY 80 AND OTHER GATES CONSOLES

Gates’ four channel side cabinet is a high quality mono-
phonic console accessory designed to enable users of consoles
to increase the number of available input channels. The side
cabinet may be installed at either end of the main console, or
at an angle to the console. If eight additional input channels
are required, side cabinets may be installed at both ends of
the main console.

Uniformity of appearance is achieved with external styling

identical to the Gatesway 80 or Dualux 80 consoles. Ease of
service is retained by the use of plug-in circuit modules.

The basic monophonic side cabinet is equipped with four

medium level inputs followed by two booster amplifiers, one
each for a program output and an audition output. In addi-
tion, separate cue outputs for each channel are provided.

Any channel of the side cabinet may be converted to a micro-
phone input by substituting the optional set of plug-in mod-
ules. Muting control circuitry is provided and assignments may
be made within the side cabinet.

DC voltage for operation of the side cabinet circuits is ob-
tained from the main console via the connecting cable. The
upper front panel overlay is left blank to allow custom modi-
fication.

SPECIFICATIONS

NOTE: With respect to Response, Distortion, Noise, and Maximum Gain, the electrical performance is
measured with the side cabinet connected to, and drawing power from, the Dualux 80 or Gatesway 80
consoles. Measurements are made at the appropriate console output using the side cabinet input facilities.

Thus connected, the system will meet the specifications noted below.

INPUT IMPEDANCE: Medium level channels: 600 ohms, balanced.

MICROPHONE IMPEDANCE: Microphone channels: 150 ohms, balanced;
37.5 ohms, no C. T.

FREQUENCY RESPONSE: Program circuit: 1 dB maximum from 20 to
20,000 Hz at +24 dBm autput level. Manitor circuit: =1 dB maximum
fram 30 to 15,000 Hz at +40 dBm (10 watts) output level.

HARMONIC DISTORTION: Program circuit: 0.5% maximum from 20 ta
20,000 Hz at +18 dBm output level. Monitor circuit: 1.0% maximum
from 30 to 15,000 Hz at +40 dBm output level.

RELATIVE INPUT NOISE: Microphane channels: —125 dBm fram 20 to
20,000 Hz.

NOISE LEVEL: Medium level channels: 80 dB below —10 dBm input and
418 dBm output levels fram 20 to 20,000 Hz.

MAXIMUM GAIN: Microphone input to line output: 100 dB, =2 dB. Medi-
um level input to line output: 60 dB, =2 dB.

CROSSTALK: Less than 10 dB above noise level from 30 to 15,000 Hz at
normal console gain settings. :

TRANSIENTS: Degradatian of noise levels will not exceed 15 dB from 30
to 15,000 Hz when any side cabinet switch is operated.

POWER REQUIREMENT: 13.4 mA ot naminal signel level. 34.7 mA @ 45
VDC with 4 preamplifiers and 2 baaster amplifiers.

FINISH: Satin anadized aluminum panels with lettering in black. Cabinet
colar . . . beige-gray Pebble-Tex.

MECHANICAL SIZE: 19%" wide, 15%" deep, 7%’ high. Net weight: 42
Ibs.

SHIPPING DATA: Packed weight: domestic, 100 Ibs.; export, 140 |bs.
Cubage: 10 cubic feet.

ORDERING INFORMATION

Four channel side cabinet_________ ______________ e _994-6868
Low-level transformer card (optional) ___________ I L 994-7052
Microphone preamplifier card (optional)_____ [ I S 994-6911
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Eight Channel Monophonic Transistor Console

THE GATESWAY 80

The Gatesway 80 is the third generation of the world-famous
Gatesway consoles, and combines excellent audio, a wide
choice of inputs, and operating ease in a unit which is at-
iractively 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 ex-
clusively.

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 turn-
tables, 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-imped-
ance, broadcast-type microphones. Each of these channels
may select from two different input signals by means of a
front-panel switch.

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 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 pro-
vided on the various tape inputs.
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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 programming.
Channels 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 o 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 “live” micro-
phones are nearby.
UNSURPASSED AUDIO: Gates’
plug-in amplifiers are one of the many reasons for the excel-
lence of the Gatesway 80. Audio response is excellent, and
distortion is at an extremely low level. The Gatesway 80 pro-
vides first-class audio quality for AM, FM, TV broadcasting,
and recording studios.

MODULAR CONSTRUCTION: Each amplifier is mounted on

a separate printed circuit board, which in turn mounts in a

advanced all solid-state

card-rack holder. These modules are as follows: three pre-
amplifier modules, three booster amplifier modules, three out-
put amplifier modules and two power supply regulator med-
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ules. Silicon transistors are used to assure the meeting of per-
formance 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 construc-
tion, and are completely interchangeable. As a result, two
backup program amplifiers are provided as part of the con-
sole.

HIGH LEVEL, HIGH FIDELITY OUTPUT: The dynamic range
of the preamplifiers will accommodate microphone levels to
—17 dBm without overload or distortion. The program ampli-
fiers deliver +32 dBm output after the 6 dB pad, and the
monitor amplifiers +40 dBm, all with wide frequency re-
sponse, low distortion and low noise.

STYLING: The Gatesway 80 is handsomely styled with satin-
anodized aluminum front panels, and rich beige-gray Pebble-
Tex cabinet. The modern design will complement any control
room decor.

“ADD-ON" UNITS: “Add-on” or sub-mixer units are avail-
able with four extra channels each to increase the capabilities
of the Gatesway 80. These sub-mixer units may be added at
either or both ends of the console, and are described on
Page 83.

Full service accessi-
bifity to the Gates-
way 80 is through
the hinged cabinet
cover and panel.

SPECIFICATIONS

OPERATING MODE: Single channel mono with audition positions.

MIXING CHANNELS: Total—8. Three microphones, two turntables, two
tapes and one remote/ network.

INPUT CIRCUITS: Total—18. Five microphones, four turniables, two tape
machines, three cartridge tape machines, three remote lines, one net-
work.

AMPLIFIERS AND POWER SUPPLIES PROVIDED: Three preamplifiers,
three boosters, three output madules—program, monitor and cue (inter-
changeable as supplied). Two power supply modules.

OUTPUT CIRCUITS: One program output @ +8 VU, one monitor speaker
output unmuted for lobby, three monitor speakers muted, two head-
phone outputs.

MONITOR OUTPUT: +40 dBm @ 8 ohm minimum load. Multi-speaker
operation should use high-impedance speakers (32-45 ohms) ar ac-
cessory speaker matching transformer (48/8 ohms) for minimum load
of 8 ohms.

GAIN: Microphone to line: 100 dB, =2 dB. Medium level to line: 60 dB,
+2 dB.

IMPEDANCES: Microphones: 150/250 ahms balanced. Turntable/tape: 600
ohms balanced. Network/remote: 600 ohms balanced. Monitor out-
put: 8 ohms nominal unbalanced. Program output: 600/150 ohms
balanced.

RESPONSE: Program: #=1.0 dB, 20 Hz to 20 kHz. Monitor: =1.0 dB, 30
Hz o 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 @ 440 dBm
{10 waltts).

NOISE: Program circuits: 75 dB below +18 dBm with —50 dBm input
(—125 dBm equivalent input noise, measured 20 Hz to 20 kHz). Medi-
um level inputs: (program) 80 dB below +18 dBm with —10 dBm input.
Monifor circuifs: signal/noise — 80 dB below +40 dBm ouiput.

FINISH: Satin-anodized aluminum panels with lettering in black. Cabinet
color . . . beige-gray Pebble-Tex.

POWER: 117/234 volts, 50/60 Hz, single-phase. Consumption: 60 watts,
maximum.

MECHANICAL SIZE: 39 inches wide, 15% inches deep, 7% inches high.
Weight: 88 Ibs.

SHIPPING DATA: Packed weight: domestic, 190 Ibs; export, 230 |Ibs.
Cubage: 17.5 cubic feet.

ORDERING INFORMATION

Gatesway 80, eight channel console, complete with three preamplifiers; three boosters; three
program/monitor/cue output modules (interchangeable and two power supplies__________ 994-6699

Speaker Matching Transformer___________ _____

478-0291
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THE YARD 80

Successor to the famous Yard il console, the new Yard 80
offers great versatility with the reliability of total solid-state
design. Just over a yard wide, Gates’ Yard 80 console offers
12 inputs into 8 mixing channels. It is ideal as a full-control
facility for smaller AM and FM monophonic stations, and a
perfect sub-master control or production console in larger
operations. The new low silhouette styling is extremely attrac-
tive and fits in with any studio decor.

Functionally arranged, the eight mixing channels are in the
center of the board, with the meter to the right, near the
Master, Monitor, and Cue gain controls. Preamplifiers used
on microphone channels 1 and 2 may select from two low-
impedance microphones to each channel. Five medium-levei
channels can be used with any sources, such as turntables,
tape recorders, etc. The eighth channel is specifically de-
signed for use with network and two remote sources, and
separate front-panel switches provide selection of any of
these sources.

INDEPENDENT CHANNEL MONITORING AND RECORD-
ING: Any of the 8 input channels may be switched to either
the program or audition position to permit independent moni-
toring or recording of any incoming sources without disturb-
ing programming.

HIGH FIDELITY PERFORMANCE: Frequency response of the
Yard 80 is uniform within =1 dB from 30 to 15,000 Hz. Noise
is better than 73 dB below normal output with crosstalk below
the noise at normal levels and control settings. Distortion is
less than 0.75% from 30 to 15,000 Hz at a +18 dBm output.

LOW-SILHOUETTE STYLING: Only 8% inches high, the Yard
80 offers an excellent over-the-top view, especially good for
television operations,
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ACCESSIBILITY: All components can be quickly reached
through the hinged cover. In addition, the entire console is
hinged at the rear for complete access to the underside of
the cabinet and rear of P-C circuitry.

INPUTS: There are four microphones, five medium-level in-
puts, and three external-line inputs. The cue bus is connected
to mixers 3 through 8 to provide rapid cueing on all six
channels.

CUE AMPLIFIER: The built-in cue speaker in the top of the
console provides cue from channels 3 through 8 to either the
speaker built into the console or through the separate cue
headphone jack.

BOOSTER AMPLIFIER: A monitor booster amplifier is pro-
vided as standard equipment to allow switching the monitor
amplifier from program to audition without changing level.

MUTING RELAYS: Two muting relays are supplied to operate
warning lights as well as muting of the control room and
studio speakers. A terminal strip on the console permits flexi-
ble selection of muting relay operation by simply changing
jumper wires.

VU METER: A new four-inch, illuminated, ‘B’ scale VU meter
with a modern, “flat” scale permits easier recognition for
more accurate level measurement.

COLOR-CODED CONTROLS: Mixer knobs are supplied with
various colored disc inserts to color code controls such as red
for turntables, green for studio A, etc.

COMPACT AND LIGHTWEIGHT: The Yard 80 console is one
of the most compact, full-facility consoles ever produced. It
measures 38'%" wide, 8% high, and 13" deep—and weighs
only 58 pounds.
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Complete access to all components is via the hinged cover of the Yard 80. All input and output

connections can be made through the rear or the bottom of the console. Convenient knock-outs on

the rear apron provide entry for wiring cables.

SPECIFICATIONS

GENERAL

MIXING CHANNELS: Total of eight, all monaural. Two microphone, five
medium level, one network/remote.

AMPLIFIERS PROVIDED: Two preamplifiers, two booster amplifiers, one
program amplifier, one monitor amplifier, and one cue amplifier.

OPERATING MODE: Monaural.

INPUT CIRCUITS: Four for microphones, two for turntables, two for tape,
one utility, three for network/remote.

OUTPUT LINES: One program, two muted speaker, one non-muted speaker,
one cue speaker (:nuted), two headphone (monitor and cue).

MICROPHONE (CH. 1 & 2) TO PROGRAM LINE OUT

MAXIMUM GAIN: 103 =2 dB.
FREQUENCY RESPONSE: =1 dB, 30 to 15,000 Hz.
DISTORTION: Less than 0.75%, 30 to 15,000 Hz, at +18 dBm output.

NOISE: More than 73 dB below +18 dBm outp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>