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ABOUT THIS CATALOG 

This catalog provides information on RC FM Radio Transmitting Equipment. 
Other RCA Broadcast Equipment Catalogs supply information on TV camera, 
TV film, TV tape, Terminal and Switching, and Audio equipment; also on 
AM, VHF, and UHF TV transmitters, antennas, and transmission line. 

The information contained in this catalog is intended to serve as a buying guide 
for the user. Complete specifications and ordering information are supplied. 
Readers who desire more information or individual bulletins on particular 
equipment item · are invited to write to their RCA Broadcast Representative. 

OTHER RCA TECHNICAL PRODUCTS 
RCA also manufactures many other electronic products, including: two-way radio 
and microwave relay communications equipment; optical and magnetic film 
recording equipment; sound systems of all types; 16mm projectors and magnetic 
recorders; industrial in pection and automation equipment; scientific instru­
ments, such as the electron micro cope; closed-circuit television systems; and 
many types 0£ custom-built equipment for industry, the military, educational 
and medical services. Information describing thee products may be obtained 
from RCA Sales Offices in the United States and Canada or internationally from 
local RCA Distributors or RCA International Division. 

PRICES 
Domestic prices of the equipment shown in thi catalog are provided in a separate 
price list. Equipments are identified by type and Ml (Ma ter Item) numbers 
which are used to identify apparatus on invoices and packing slip. International 
prices for the various equipment items shown in this catalog are available from 
RCA Distributors or RCA International Division. 

HOW TO ORDER 
The RCA FM Radio Transmitting Equipment shown in this catalog is sold 
through RCA Broadcast Repre entatives, who are familiar with broadcast equip­
ment and related problems. These RCA Representatives are located in convenient 
offices throughout the United tates. Domestic orders for equipment, or requests 
for additional information, should be directed to the neare t RCA Sales Office. 
lnternationali Readers are invited to contact their local RCA Distributor or the 
RCA International Division Office. 
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B.6500 

1-KW FM Broadcast Transmitter, Type BTF-lEl 

• "Direct FM" exciter 

• High quality stereo with 
optional BTS-lA Generator 

• Designed for remote control 

• Silicon power supplies 

• Voltage regulating filament 
transformer 
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RCA "Direct FM" Multiplex Exciter is extremely stable. RF cavity with shielded cover removed. 

Description 
RC 's Type BTF-IEI FM Trans­

mitter provides 1,000 Watts output 
for tations operating in the 88 to 
108 MHz band. It is designed to pro­
vide the finest possible performance 
and reliability, and is specifically 
built to meet the stringent require­
ments of multiplex and stereo service 
transmission. It is a simple and com­
pact unit ea y to install. 

The BTF-IE I Transmitter sup­
plies the latest in FM broadcast tech­
nique . Only one tube beyond the 
exciter i required to supply 1000 
Watts output. No IPA stage is re­
quired. The transmitter is extremely 
stable becau e it incorporate RCA's 
time-proven "Direct FM" Exciter. 
This exciter requires no special tun­
ing or setting up for standard or for 
multiplex operations. It also reduces 
the number of components and tube 
required. All circuits are single 
tuned. Cro s-talk and noise are kept 
to an absolute minimum. 

Easy to Install and Operate 
Other features incorporated in the 

BTF-IEI include silicon rectifiers 
which provide long life with a mini­
mum of maintenance. Accessibility 
is a sured both front and rear by 
vertica l chassi construction, surface 
mounting of components, and 
hinged mounting of the exciter. 
Mechanical and electrical overload 
prote tion is provided. All tubes 
operate at onservative rating for 

long life. The BTF-IE I is also de­
signed o that a minimum number 
of tubes and components are re­
quired in the transmitter. To as­
sure performance in accordance with 
FCC requirements, the transmitter 
i supplied with harmonic filter. Pro­
visions for remote control have been 
provided in the transmitter. 

High quality FM stereo trans­
mi sion can be obtained by the ad­
dition of an RCA BTS-IA Stereo 
Generator. SCA programming may 
be transmitted simultaneously with 
stereo by the u e of the optional 
BTX-IA ubcarrier generator. The 
BTF-IEI is type accepted for such 
simultaneous program transmission. 

Single Cabinet 
The Type BTF-IEI FM Transmit­

ter is completely housed in one cabi­
net with total floor dimensions of 
only 26 by 21 inches. The cabinet is 
functionally styled to present a pleas­
ing appearance. All meters and oper­
ating controls are conveniently lo­
cated. Front and rear hinged doors 
give easy access to all portions of the 
transmitter. 

Lo ated at the front are the over­
load relays, the I kw· amplifier and 
RF box containing tuning dials for 
the amplifier. control panel and 
s reen supply are lo ated next, fol­
lowed by the hinged mounted ex­
citer. Concealed in the bottom of the 
transmitter are the high voltage rec-

tifier and power transformer. The 
rear of the transmitter gives acces to 
the bias resistors, metering circuitry 
and blower, followed by the rear of 
the control panel and screen supply. 
A voltage regulati ng filament trans­
former is mounted on the control 
panel. 

Multiplex Exciter 
The Type BTE-I0C FM Ex­

citer, which is the heart of RCA's 
new line of FM transmitters, is the 
simplest ever offered. The direct RF 
circuitry consists of the FM o cillator 
and buffer followed by a doubler 
stage and the final PA stage which 
provides a 10 Watt output. A built-in 
meter is provided for reading the 
plate current of the final amplifier. 
The self-contained power supply for 
the BTE-I0C employs semiconductor 
rectifiers throughout. An AFC on-off 
toggle switch and implified controls 
including the power on-off switch 
are all easily accessible on the chassis 
of the exciter. 

Frequency Modulated Oscillator 
The frequency modulated o cil­

lator: operates from 44 to 54 MHz at 
one half the final frequency. This fre­
quency i ampled after the buffer 
amplifier and fed into a mixer. A 
second frequency, 130 Hz higher, is 
obtained from a highly stable crystal 
o cillator as shown in the block dia­
gram. Thus an output frequency of 
I 30 H z i obtained. Any variation 
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in frequency of the FM oscillator 
will immediately cau e a correspond­
ing change of the 130 Hz beat fre­
quen y. The 130 Hz frequency i 
;1pplied to the input of a Schmitt 
trigger circuit that transforms the 
I 30 kHz sine wave input signal into 
a quare wave signal to make the 
following counter-type detector in­
dependent of possible amplitude 
variations of the I 30 Hz beat fre­
quency. The counter-type detector 
ha a I 30 Hz crossover frequency. 

n opposite polarity error signal 
will be obtained with opposite fre­
quency departures of the 130 Hz 
quare wave. This error voltage is 

amplified by a magnetic amplifier 
causing a total open-loop gain of the 

FC loop of about 40 dB. The error 
signal, a DC voltage depending on its 
magnitude and polarity on the FM 
oscillators frequency, is then fed 
back into a capacitive diode which 
controls the frequency of the FM 
oscillator. Thi lo es the FC loop. 

Frequency Stability 
Frequency stability of the ounter­

type detector is better than ±250 
Hz over a temperature range from 
- 20 to +45 degrees Centigrade. 
This amount, multiplied by two 
(due to ubsequent doubling of the 
RF portion of the BTE-IOC) repre­
sents the major amount of possible 
carrier hift. High loop gain and 
excellent initial stability of the FM 
oscillator reduces the carrier fre­
quency shift from these ources to 
not more than 25 percent of the 
contribution of the counter-discrimi­
nator. These variations are well 
within FCC requirements. 

lie 
MONO OR 
STEREO FM 

SCA OSCILLATOR 

AFC 
½ 6922 

AFC 

"o---11• 
OFF-ON 

½ lc+l30KC 

REFERENCE 
MAGNETIC CRYSTAL 

AMPLIFIER OSCILLATOR 
(DC AMPU 6922 

COUNTER-
SOUARE·WAVE 

AMPLIFIER 
DETECTOR 6227 

CENTER FREQUENCY 

ADJUSTMENT 

With the FC operating, the cen­
ter frequency an be adjusted man­
ually over a range of approximately 
± 20 kHz by a calibrated IO turn 
potentiometer. Thus calibration tol­
eran es of the reference crystal can 
be com pen ·ated and the carrier fre-
4uency can be adjusted to agree 
exactly with the assigned frequency. 

Power Amplifier 
The output of the exciter is fed 

to the input of the ceramic 4CX­
IO00 amplifier tube. The amplifier 
input circuit is a simple parallel 
re onant circuit, tuned by a variable 
inductance with resistance wamp­
ing for tability of operation. Thi 
tage is neutralized by varying in­

ductance in serie with the- s reen. 
The output circuit is a modified pi 
network, having a variable induct­
ance across the tube capacity-which 
is used to adjust the loading. All 
capacitors in the final stage are of 
the fixed ceramic type. A blower 
mounted on the back of the RF com­
partment provide sufficient fi l tered 
a ir for cooling at stations operating 
below 7500 feet. The filament trans­
former is of the automati regu lator 
type and keeps fi lament voltage con-
tant within one percent. 

The power amplifier is new in 
many respects. The variable induc­
tors use no sliding conta t . There 
are no variable capacitors in the 
power amplifier. A single tube, the 
4CXI000 , i u eel in the BTF-IE I 
power amplifier and it is driven 
directly by the output of the exciter 
in an exclusive RCA ircuit. Conse­
quently, the transmitter can be oper-

le 

BUFFER OOUBLER PA 

6686 6686 8156 

MIXER EXCITER 

6AS6 
POWER 

SUPPLY 

130KC 
AC INPUT 

SCHMITT 
TRIGGER 

6922 

ated with only eight tube · if there 
should be a failure in the FC cir­
cuit of the exciter. 

Neutralizing Probe 
neutralizing probe is furnished 

with the transmitter. lt utilizes the 
multimeter to indicate corre t neu­
trali£ation of the power amplifier. 

The high voltage and screen power 
supplies make use of ilicon rectifiers 
in a bridge ircuit. This combined 
with hoke input and adequate 
filtering results in an excellent well­
regulated power source. variable 
transformer is used in the primary 
of the screen power upply to con­
trol power output of the transmitter. 
Filament voltage regulation is pro­
vided for the 4CX I 000 power am­
plifier tube. 

Harmonic Filter 
The harmonic filter supplied with 

all RCA FM transmitters is not a 
simple harmonic trap. The filter 
consists of an £-derived half-T ec­
tion, everal low-pa filter ections, 
and a con tant-K, half-T section. 
The M-derived section provides 
rapid cut-off in the second harmonic 
region, and a termination impedance 
at one end of the filter of 50 Ohms. 

ttenuation of the harmonics is ac­
complished by the low-pass filter 
se tion , while the onstant-K, half-T 
ection serve to give a termination 

impedance of 50 Ohms at the other 
end of the unit. The use of u h 
a filter a sure ompliance with 
FCC requirement regarding puri­
ous radiation, as all harmoni s 
through the seventh are effectively 
attenuated. 

le 

4CXIOOOA TO 
POWER HARMONIC FILTER 

AMP. AND ANTENNA 

HIGH 
VOLTAGE 
POWER 
SUPPLY 

AC INPUT 

Simplified block dia~ram 
of BTF-lEl Transmitter. 
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Protective Circuits 
Power circuits are protected by 

magnetically tripped circuit break­
ers as well as overload relays. An 
interlock relay prevents application 
0£ plate power until the 4CXIO00A 
filament has heated and the exciter 
has reached a stable operating con­
dition. Overload relays are used in 
the high voltage and screen power 
supplies. There is also an interlock 
in the air blower circuit. If the blow­
er should fail or air flow be reduced 
below the proper level, the trans­
mitter is taken off the air thus 
avoiding possible damage. 

place. All relays are easily accessible. 
Access to high voltage areas is pro­
tected by built-in high voltage short­
ing devices. 

ment on-off, plate on-off, and over­
load reset. The variable power coR­
trol is also mounted on the front as 
are the overload indicator and plate 
power-on lights. The use of latching 
relays make it possible to control 
the transmitter with one button. 

Control Features 

The overload relays are reset re­
motely or by means of an instan­
taneous key switch on the front 
panel. An overload indicator lamp 
signals when an overload has taken 

The BTE-l0C exciter has a self­
contained multimeter. It is used to 
read modulator cathode current, 
second and third multiplier grid 
current, PA cathode and plate cur­
rent, AFC control voltage and plate 
voltage. In the amplifier of the 
transmitter, provision is made for 
metering PA plate current, plate 
voltage, output power and VSWR; 
a probe is furnished for neutralizing 
the transmitter and is used in con­
nection with the multimeter. All 
tuning controls are located on rhe 
front panel for easy accessibility. 
They include key switches for fila-

Remote Control Provisions 
The BTF-lEl transmitter incorpo­

rates connections for remote control 
and remote meter reading when com­
bined with a remote control system 
such as the BTR-1 IB or BTR-20C. 
Terminals for transmitter on-off, 
plate on-off, overload reset, plate 
voltage, cathode current, and power 
output are provided. To control 
transmitter power output remotely, 
an accessory motor drive may be con­
nected to the screen supply control. 

Specifications 
Performance 
Type of Emission .................................................................. .. F3 and F9 
Frequency Range ............................................................ 88 to 108 MHz 
Power Output... ............................................................. 250-1000 Watts 
Output Impedance (1%" O.D. Line) ........................ 50/51.5 Ohms 
Frequency Deviation, 100% modulation .......................... ±75 kHz 
Modulation Capability .......................................................... ±100 kHz 
Carrier Frequency Stability ...................................... ±1000 Hz max. 
Audio Input lmpedance ................................... ............. 600/150 Ohms 
Audio Input Level-1(100% mod.) ........................... .+10±2 dBm 
Audio Frequency Response-2(30 Hz-15 kHz) ........ ±1 dB max. 
Harmonic Distortion-8(30 Hz-15 kHz) ........................ 0.5% or less 
FM Noise Level (referred to 100% FM mod.) ........ - 65 dB max. 
AM Noise Level (referred to 100% AM mod.) ........ - 50 dB max. 
Subcarrier Input Level (30% mod. of Carrier) ............ 5 Volt max. 
Subcarrier Input lmpedance ........................................ 10,000 Ohms 
Subcarrier Frequency ............................................................ 30-67 kHz 

Electrical 
Main-to-Subchannel Crosstalk ........................ - 53 dB referred to 

±7.5 kHz deviation of the subcarrier by a 400 Hz tone. 
Main channel modulation 70% by 30-15,000 Hz tones. 

Sub-to-Main-Channel Crosstalk ......... .. ......... - 65 dB referred to 
±7.5 kHz deviation of the main carrier by a 400 Hz tone. 
Subchannel modulated 100% (±7.5 kHz/s) by 30-6000 Hz 
tones. Subcarrier modulated 30% on main carrier. 

Power Line Requirements: 
Line ............ ............................ 240/208 Volts, single phase, 60 Hz4 

Slow Voltage Variation .............................................................. ±5% 
Power Consumption .................................... 2800 Watts (approx.) 
Power Factor (approx.) ................................................................ 80% 

i level measured at input to pre-emphuis network . 

: Audio Frequency response referred to 75 or 50 micro-second pre-emphasis 
curve. · 

• Distortion includes all harmonics up to 30 kHz and is measured following 
a standard 75 or 50 micro•second de•emphasis network. 

• .'IU•Hz operation requires Ml .34316•20 regulator. 

Ordering Information 

Crystal Heaters: 
Line ............................................ 117 Volts, single phase, 50/60 Hz 
Power Consumption ............................................................ 7.5 Watts 

Tube Complement 
Excit~r: 
½ 6922 Frequency Modulated 1 6922 Crystal Oscillator 

Oscillator 1 6AS6 Mixer 
½ 6922 Cathode Follower 1 6922 Schmitt Trigger 

1 6686 Buffer Amplifier 1 6227 Square Wave 
Amplifier 

1 6686 Doubler 1 OG3 Reference Voltage 
1 8156 Final Amplifier Regulator 

Power Amplifier: 
1-4CX1000A 

Mechanical 
Dimensions (overall) .......... .......... 26" wide, 77" high, 20'{/ deep 

(66.04 cm, 195.58 cm, 52.23 cm) 
Weight... ....................................................................... 790 lbs. (3.58 kg.) 
Finish ...................................... Textured vinyl in midnight blue and 

shadow blue, satin aluminum trim 
Altitude ............................................................. .7500 ft. max. (2290 ml 
Ambient Temperature Range ............................... ... - 20° to +45°C 

Accessories 
Set of Spare Tubes for BTE-lOC Exciter .............. .. M 1-560301 
Spare Amplifier Tube for BTF-lEl ............................ M 1-34709 
Remote Power Control .................................................. M 1-27558 
Type BTR-llB Remote Control System ...................... ES-34280 
Type BTS-lA Stereo Subcarrier Generator ................ ES-560202 
Type BTX-lA Subcarrier Generator ...... .. ...................... ES-27295 
Filter for BTX-lA, 

if used during stereo transmissions .. ...................... M 1-560003 
BW-73A Modulation and Multiplex Monitor .............. ES-560200-A 
Frequency Monitor .......................................................... TBM-3000 

Type BTF-lEl 1-kW FM Broadcast Transmitter ........ ES-27279-A 

Please specify assigned frequency, power-line frequency 
and altitude of installation. 
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B.6505 

5-KW FM Transmitter, Type BTF-5E 

• Ultra stable-easy to tune 

• High quality stereo 
with SCA 

• Power increase with 
minimum change 

• Ready for remote control 
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5-KW FM Broadcast Transmitter 

Ready for 
remote control 

Tilt down chassis 
for easy maintenance --

----0 
. . • . . 
·-·. • · • •·• 
• (' 

I I I 
. 

-' " 
• . 

. . 

Rack Space 
for Optional Stereo 

Sub-Carrier Generator 

" 

• 0 0 

• . . . . • 

•• . 

• 

, .. 

.. 

" .. 
. 0 

:- 4 

<9 

Eye-level 
metering 

Complete 
Accessi bi I ity 

Two StaTes Follow 
Exciter- PA and PA 

"Filter-Minder" 
Manometer 

Fully 
---- Air Cooled 
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Full-Fidelity FM Transmitter, Type BTF-5E 

RCA's Type BTF-5E FM Broadcast 
Transmitter provides 5,000 Watts output 
for stations operating in the 88 to 108 
MHz band. It is designed to provide the 
finest possible performance and relia­
bility, and is specifically built to meet or 
exceed the stringent requirements of mul­
tiplex service transmission. The equip­
ment is FCC type accepted and meets all 
requirements for harmonic and spurious 
emission. 

the transmitter) is ideally suited for mul­
tiplex and stereo programming. 

The exciter in the BTF-5E uses built-in 
silicon-rectifier power supplies for long 
life and great dependability. For ease of 
tuning, the exciter has a built-in mul­
timeter and highly-accessible test points 
permitting convenient metering and check­
ing while operating. All RF circuits are 
single tuned for utmost tuning simplicity. 

The BTF-5E employs a new exciter that 
uses the time-tested and field-proven direct­
FM system. The circuit uses capacitive 
diodes as modulators of an oscillator to 
produce direct FM. Automatic frequency­
control maintains oscillator frequency to 
close tolerances under virtually all operat­
ing conditions. 

Frequency response of the transmitter's 
main channel is 30 to 15,000 Hertz(± I dB 
maximum) and the distortion over the 
same bandwidth is less than one-half of 
one percent. 

The BTF-5E is designed specifically to 
be field-expandable to a 10- or 20-kW 
transmitter. It is noteworthy that this 
expansion is substantially electrical and 
there is virtually no increase in floor-space 
requirements. 

Because of its wide frequency response 
and extreme stability, the exciter (and 

Description 
Mono or Stereo 

The transmitter features a new ex­
citer designed for stereo and multi­
plex. The exciter, including its self­
contained semiconductor-equipped 
power supply, is mounted on a single 
vertical chassis. 

Two Stages Follow Exciter 
From the IO-Watt output of the 

exciter, only two tubes generate the 
full 5-kW signal. A harmonic filter i 
included to reduce spurious radia­
tion. Vacuum capacitors are used to 
tune the IPA plate and the P grid. 

Ready for Remote Control 
The transmitter is designed and 

built for remotely-controlled opera­
tion. Internal wiring and terminals 
are provided for remote control of 
these transmitter functions: trans­
mitter on/ off; raise/lower output 
power and overload reset. Remote 
metering facilities for the PA in­
clude: cathode current; plate voltage 
and power output. 

New Styling 
Fui:rctional styling combined with 

fewer tubes permits the BTF-5E to 

be housed in a single, double-door 
abinet in a new midnight blue and 

shadow blue vinyl finish. For con­
trast, the meter panel is in bright 
aluminum and the cabinet is trim­
med in satin-finished aluminum. The 
swing-out doors in the front and rear 
afford the excellent accessibility for 
which RCA transmitters are famous. 

All operating controls and meters 
are mounted on a panel above the 
front doors. 

"Direct FM" Exciter 
The RCA Type BTE-IOC Exciter 

is a compact, self-contained unit 
which provides a modulated r-f 
output of ten watts at any specified 
frequency in the FM-broadcast band. 
Its simplified design provides 
superior performance under stereo­
phonic, monophonic and subcarrier 
conditions. 

The design em ploys the direct-FM 
modulation system with particular 
design emphasis placed on adjust­
ment ease and reliable operation. All 
RF stages use simplified single-tuned 
circuits. A built-in multimeter and 
easily-accessible te t points permit 
convenient metering and checking 
during air time. 

Premium tubes designed for long 

life, are used to extend reliability. 
The exciter is particularly well 
suited to unattended, remote-from­
the studio duty. 

Simplified Circuitry 
The FM exciter consists of only 

nine tubes, four of which are r-f, and 
four in the AFC loop. The ninth 
tube is a voltage-regulator type. A 
master oscillator, operating at one­
half the carrier frequency, is fre­
quency-modulated by a capacitive 
diode. A buffer amplifier, a fre­
quency doubler and a power ampli­
fier raise the power level to IO Watts. 

The four-tube AFC section main­
tains preci ion ontrol of the ma ter 
oscillator to within tight tolerances. 
Sin e the exciter applies modulation 
at one-half carrier frequency, the sys­
tem avoids the critical adjustment 
tedium of ca caded modulator . 

Precision AFC 
The frequency-modulated o cil­

Iator operates at a frequency between 
44 and 54 MHz (one half the carrier­
frequency). Its accuracy is preci ely 
controlled through an AFC system 
that uses a counter-detector and a 
magnetic amplifier. The noteworthy 
point is that the AFC system oper-

11 
www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


12 

Select Features 

• • 
0 © 

BTF-5E Control Panel. Tally lights and push-button controls simplify operation. 

e 
• • 

0 i ✓.: 

The large-diameter m~ltimeter knobs 
speed log-keepir1g and minim_ize error. 

Nine-tube, direct-FM exciter provides 
unparalleled multiplex performance. 

ates entirely without tuned ircuits. 
This results in exceptional long-term 
tabi li ty. 

The master oscillator offers excel­
lent frequency stability even when 
•'free-running." This stabi lity per­
mit manual control of center fre-
9uen y in the rare event of FC 
failure . 

Magnetic-Amplifier AFC 
The "error" signa l developed in 

the FC ounter-detector is ampli­
fied through the u e of a magnetic 

amplifier. This devi e provide a DC 
voltage gain of approximately 40 dB. 
Thi amplified "error" signa l (DC) 
pulls (or pushes) the oscillator fre­
quency to within tolerances. 

Class "C" Power Amplifiers 
Two implified, single-ended am­

plifier operating class "C" follow 
the exciter. The 250-V, att driver 
stage u e a Type 7203/ 4CX250B 
tube, and the final power amplifier 
u e a Type 4CX5000A (ceramic 
tetrode). The driver stage i tuned 
by pi-network input-and-output cir-

p,its. Vacuum-dielectric variable 
capacitors tune the pi networks. The 
power amplifier, too, u es pi-network 
circu itry and tuning is accomplished 
by variable inductors operating at 
ground potential. 

5-kW Class "C" Final Amplifier 
The output tube, a ceramic tet­

rode, 4 CX5000A, offers very high 
power-gain with little drive. Using 
this tube, only two stages of ampli­
fication are reouired between the 
exci ter and the antenna for the 
5,000-, 1\'att output. Fewer compo-
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nents result in .improved reliability. 
Actual operating records have shown 
that the 4CX5000A give excellent 
performance and long l ife. 

Motor-Driven Power-Output Control 
Power output is controlled by 

means of a motor-driven variable 
transformer which controls the low­
rnltage power supply. This supply 
controls the driver-plate and the 
screen voltages of both stages simul­
taneously. A separate grid bias 'Sup­
ply inc:reases transmitter stability 
and reliability. The use of semi­
conductor (silicon) rectifiers reduces 
operating and maintenance costs. 

Harmonic Filter Standard 
Equipment 

To keep spurious emission to a 
minimum, a harmonic filter is stand­
ard equipment with the BTF-5E. 
The filter consists of an "M"-derivecl 
"half-T" ection, several low-pass 

filter sections, and a constant-"K" , 
"half-T" section. ttenuation of the 
harmonics through the seventh is 
accomplished by the passband of the 
low-pass filter sections, while the 
constant-"K", "half-T" section serves 
as a 50-Ohm termination impedance. 

Self-Protected Against Overload 
Power circuits are protected by 

magnetically-tripped circuit breakers 
in addition to overload relays. An 
interlock system prevents turn-on of 
plate power until all filaments have 
heated and the exciter has reached 
a proper operating condition. In 
addition, a latching relay automati­
cally re-applies power to the trans­
mitter once before locking-out in the 
event of brief overloacis or power 
interruptions. The overload relays 
are re et by illuminated push button 
switches on the front panel. Sepa­
rate tally-light indicators are pro­
vided for overloads in the driver, 
power amplifier and low-voltage rec­
tifier circuits. 

Fully Air-Cooled 
Cooling air for the BTF-5E is sup­

plied by a blower mounted below 
the amplifier stages. Heavy sound 
insulation rerluces blower noise to a 
minimum. The blower supplies 
forced air to both the IPA and PA 
stages. 

Simplified Control 
The transmitter has all operating 

controls and meters located on a 
panel just above the front doors. 
The push-button controls include: 
transmitter on/ off, plate on/ off, 
overload re et and power raise/ 
lower. A cabinet disconnect switch, 
low-voltage circuit breaker, and fila­
ment control circuit breakers are lo-· 
cated behind the left-hand door. The 
main- and low-power circuit breakers 
are located in the unitized rectifier 
cabinet. When servicing the BTE-5E, 
operation of the disconnect switch 
removes all voltages from the trans­
mitter ca binet. Personnel are also 
protected by fully interlocked rear 

Simplified Block Diagram of the BTF-5E Transmitter. 
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CENTER FREQUENCY 
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door in addition to intetlo ked 
doors on the P cubicle. 

Full Metering . 
Five easy-to-read front-panel meters 

are provided. One for P -plate volt­
age, another for P -plate current, 
and a third for line and filament 
\'Oltage. The remaining two are a 
rcficctometer and a multimeter. The 
reflectometer measures the forward 
power or VSWR. The multimeter 
reads grid current, screen current 
and creen voltage of both power 
tu bes. In addition the exciter has 
its own self- ontained multimeter. 
This one provide complete infor­
mation on operating conditions in 
the exciter. 

Ready for Remote Control 
Remote control provision are in-

luded in the tran mitter, and ter­
minals are provided for use with re­
mote control units su h as the Type 
BTR-1 IB or BTR-20C and Auto­
mati Logging Equipment. Addi­
tional terminals are provided for 
remote control of transmitter on/ 
off, plate on/ off, raise/ lower power, 
and overload reset. Remote meter­
ing conne tions in the final amplifier 
for plate current, plate voltage, and 
power output are al o provided. 

High-Voltage Power Supply 
The high-voltage power supply i 

hou ed in a unitized cabinet mea -

uring 27 inches wide, 23 inches deep 
and 43 inche high. It can be in­
stalled at any onvenient site in the 
station. The cabinet houses the high­
voltage-plate transformer, a bank of 
plug-in emiconductor rectifiers, a 
Jin -cir uit breaker, a high-voltage 
cir uit breaker, and the plate contac­
tor. Personne_l are fully protected 
from shock through interlo k and 
grounding switches. 

The rectifier section ompri es sili­
con-junction diode (with equalizing 
resistor and apacitors) in a three­
phase, full-wave-bridge circuit. Cir­
rnit breakers are used instead of 
fuses in the transmitter adding to 
d1e dependability, particularly when 
operating remote control. 

ONLY TWO TUBES BETWEEN EXCITER AND OUTPUT- View 
showing interior of PA and IPA cabinet with the 4CX5000A 
ceramic tet rode and one 7203/ 4CX250B IPA tube below shelf. 

COMPLETE ACCESSIBILITY-Rear view of the BTF-5E re­
vealing the clean, vertical construction of PA cavity to left 
and control panel to right. 
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UNITIZED HIGH VOLTAGE POWER SUPPLY­
With location not tied to the transmitter the 
unitized power supply affords many installa­
tion and operating economies. 

MODULAR SILICON RECTIFIERS-Quality 
components such as this plug-in silicon high­
voltage rectifier are important elements in the 
BTF-5E's superior performance. 

Specifications 
Performance 
Type of Emission .......................................................................................... F3 and F9 

Frequency Range ......... ................................................... 88 to 108 MHz 

Power Output ................................................................... .< ............. 5 kW 

Output Impedance .................................................... ........... 50 Ohms 

Frequency Deviation 100% modulation ........................ ± 75 kHz 

Modulation Capability ...................................................... ± 100 kHz 

Carrier Frequency Stability .................................... ± 1000 Hz max. 

Audio Input Impedance ............................................ 600/ 150 Ohms 

Audio Input Level-*(100% mod.) .......................... + 10 ± 2 dBm 

Audio Frequency Response-** (30-15,000 Hz) ...... .. ± 1 dB max. 

Harmonic ,Distortion-***(30-15,000 Hz) .................... 0.5% or less 

FM Noise Level (referred to 100% FM mod.) ........ - 65 dB max. 

AM Noise Level (referred to 100% AM mod.) ............ - 50 dB max. 

Subcarrier Input Level (30% mod. of Carrier) ........ 5 Volts max. 

Subcarrier Input I mpedance ........................................ 10,000 Ohms 

Pre-emphasis Network Time Constant.. .... 75 or 50 µS , as desired 

Electrical 
Main-to-Subchannel Crosstalk .... - 55 dB referred to ± 7.5 kHz 

deviation of the subcarrier by a 400 Hz tone. Main chan­
nel modulation 70% by 30-15,000 Hz tones. 

Sub-to-Main-Channel Crosstalk .... - 65 dB referred to ± 75 kHz 
deviation of the main carrier by a 400 Hz tone. Subchan­
nel modulation 100% (±7.5 kHz) by 30-6000 Hz tones. 
Subcarrier modulated 30% on main carrier. 

Power Line Requirements: 
Line ............................................ 240/ 208 Volts, 3 phase, 50 / 60 Hz 
Combined Line Voltage Variation and Regulation ............... ± 5% 
Power Consumption ............ .. ..................... .10,000 Watts (approx.) 
Power Factor (approx.) ....................................................................................... 90% 

Crysta I Heater: 
Line ........................................ 117 Volts, single phase, 50/ 60 Hz 
Power Consumption .......... ................................................ 7½ Watts 

Tube Complement 
Exciter: 

3-6922 or E88CC 
2- 6686 or E81L 

1- 8156 
l - 6AS6 

1- 6227 or E80L 
1-0G3 or 85A2 

Driver: 
1-7203/ 4CX250B 

Power Amplifier: 
1-4CX5000A 

Mechanical 
Dimensions (overall): Transmitter 

Width .............. ___ ... 48½" (123 cm) 
Height ....................................... 77" (195.6 cm) 
Depth .......................................... 32½" (82.5 cm) 
Weight (approx.) .......... 1250 lbs. (567 kg.) 

High-Voltage 
Power Supply 
27" (68.6 cm) 
43" (109.2 cm) 
23" (58.5 cm) 

590 lbs. (267.6 kg.) 

Finish ___ Textured Vinyl in midnight blue and 
shadow blue, satin-aluminum trim. 

Alt itude ...................................................................... 7500 ft.t (2290 M) 

Ambient Temperature Range ................................................ - 20° to + 45°C 

• Level measured at input terminal J 1. 
•• Audio Frequency response referred to 50. or 75-m icrosecond pre-emphesis 

curve . 

••• Distort ion includes all harmonics up to 30 kHz and is measured 
following a standard 50- or 75-microsecond de•emphasis network . 

t Blowers can be provided for operation at h igher alt itudes . 
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12" MINIMUM 
36" RECOMMENDED 

l :g._:;i_c~~~E 
~~~·H2, .. 7 r 

__ J ti T 

ti 
:, 
0 ... 
"' 3 

POWER 5 23., 

SUPPlY ::I 7 .--- 3 
I 

LOCATION I 6" I 
OPTIONAL I° '1 

2~" MINIMUM 
36" RECOMMENDED 

~+ 

EXHAUST FAN 
5000 CfM 

32Ya" HARMONIC ALTER _l_~~·~~~===================~:::3-, - -- TO ANTENNA 

DIRECTION OPTIONAL 
TRANSMITTER 

Space-saving floo_r plan of the BTF-5E. T~e separate, u.nitized power supply may be installed in 
the basement, attic, closet, or other comenIent place. (Wire duct and fan shown are not furnished.) 

Optional Accessory Equipment 
Set of Spare Amplifier Tubes for BTF-5E .............................. ES-560226 
Set of Spare Tubes for BTE-lOC Exciter .......................... M 1-560301 
Spare Crystal .for BTE-lOC Exciter .................................... M 1-560302 

(Specify channel frequency) 
Type BTS-lA Stereo Generator (Silver Gray finish) ...... ES-560202 
Spare Set of Tubes for BTS-lA. ....................................................... M 1-560005 

Ordering Information 

Type BTX-lA Subcarrier Generator (for SCA) ........................ ES-27295 
Comp!ete Set of Spare Tubes for BTX-lA ................................. Ml-34514 
Recommended Minimum Spare Tubes for BTX-lA. ........... Ml -34519 
53-kHz Filter (required when transmitting stereo 

and SCAl... ................................................................................... ___ Ml-560003 
Type BTR-118 Remote Control System ................. M 1-27537 / 27538-A 
Type BW-73A FM Multiplex Monitor ...................................... ES-560200-A 

Complete BTF-5E FM Broadcast Transmitter.... . ........ .... ES-560223 
(Please specify assigned frequency, power-I ine frequency 
and altitude of installation) 
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B.6510 

10-KW FM Transmitter, Type BTF-lOE 

• Ultra stable-easy to tune 

• High quality stereo 
with SCA 

• Power increase with 
minimum change 

• Ready for remote control 
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10-KW FM Broadcast Transmitter 

Centralized 
Controls ~ 

Ready for 
remote control - • 

Self-protected _.,,,. 
against overload 

Tilt down chassis 
for easy maintenance -

18 

Direct-FM / 
Exciter 

Q.li-o 

·- . • .. 

I I I 

Optional Stereo 
Sub-Carrier Generator 

•' j 

Eye-level 
metering 

- Complete 
Accessibility 

- Two Stages Follow 
Exciter- IPA and PA 

"Filter-Minder" 
- Manometer 

Fully 
" Air Cooled 
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Full-Fidelity FM Transmitter, Type BTF-lOE 

RCA's Type BTF-lOE FM Broadcast 
Transmitter provides 10,000 Watts output 
for stations operating in the 88-to-108 
MHz band. It is designed to provide the 
finest possible performance and reli­
ability, and is specifically built to meet 
or exceed the stringent requirements of 
multiplex service transmission. The 
equipment is FCC type accepted and 
meets all requirements for harmonic and 
spurious emission. 

ing, the exciter has a built-in multimeter 
and highly-accessible test points permitting 
convenient metering and checking while 
operating. All RF circuits are single tuned 
for utmost tuning simplicity. 

Frequency response of the transmitter's 
main channel is 30 to 15,000 Hertz ( ± 1 dB 
maximum) and the distortion over the 
same bandwidth is less than one-half of 
one percent. 

The BTF-lOE employs a new exciter 
that uses the time-tested and field-proven 
direct-FM system. The circuit uses capaci­
tive diodes as modulators of an oscillator to 
produce direct FM. Automatic-frequency­
control (AFC) maintains oscillator fre­
quency to close tolerances under virtually 
all operating conditions. 

A new feature of the transmitter is the 
built-in manometer. This device mdicates 
air-filter efficiency and warns of reduced 
cooling-air supply over the power tubes. 
Properly used, the manometer can add 
hundreds of hours to power-tube life. 

The BTF-lOE is designed specifically to 
be field-expandable to a 20-kw transmitter. 
It is noteworthy that this expansion is sub­
stantially electrical and there is no increase 
in floor-space requirement. 

The BTF-1 OE exciter uses a built-in sili­
con-rectifier power supply for long life 
and great dependability. For ease of tun-

Description 
Mono or Stereo 

The transmitter features a new ex­
citer designed for stereo and multi­
plex. The exciter, including its self­
contained semiconductor-equipped 
power supply, is mounted on a single 
vertical chassis. Coaxial connectors 
simplify connection of the appro­
priate accessory gear for stereo and 
SCA subcarrier. 

Two Stages Follow Exciter 
From the IO-Watt output of the 

exciter, only two tubes are required 
for full IO-kW output. A harmonic 
filter is included to reduce spurious 
radiation. Vacuum capacitors are 
used to tune the IPA plate and the 
PA grid. In the power amplifiers, 
all adjustments are at ground 
potential. 

Ready for Remote Control 
The transmitter is designed and 

built for remotely-controlled opera­
ion. Internal wiring and terminals 
are provided for remote control of 
these transmitter functions: transmit­
ter on/ off; output power raise/ low~r 
and overload reset. Remote metering 
faci lities for the PA include: cath­
ode current; plate voltage and power 
output. 

New Styling 
Functional styling combined with 

fewer tubes permits the BTF-IOE to 
be housed in a single, double-door 
cabinet in a new midnight blue and 
shadow blue textured vinyl finish. 
For contrast, the meter panel is in 
bright aluminum and the cabinet is 
trimmed in satin-finished aluminum. 
The swing-out doors in the front 
and rear afford the excellent accessi­
bility for which RCA transmitters 
are famous. 

All operating controls and meters 
are mounted on a panel above the 
front doors. 

Field Expandable to 20 kW 
Since the BTF-IOE is, basically, a 

20-kW ,transmitter operating at IO 
kilowatts, it is readily modified, after 
installation, to a 20-kW output. It is 
noteworthy that this expansion in 
power capability requires no addi­
tional floor space. 

Expansion of the power output 
is particularly valu able if the station 
using a BTF-IOE decides to combine 
horizontally- and vertically-polarized 
signals. This feature avoids any 
change in floor plan as a result of 
the power increase. 

"Direct FM" Exciter 
The RCA Type BTE-IOC Ex­

citer is a compact, self-contained 
unit which provides a frequency­
modulated RF output at any speci­
fied frequency in the FM-broadcast 
band. Its simplified design provides 
u perior performance under stereo­

phonic, monophonic and subcarrier 
conditions. 

The design employs the direct-FM 
modulation system with particular 
design emphasis placed on adjust­
ment ease and reliable operation. 
All RF stages use simplified single­
tuned circuits. A built-in multimeter 
and easily-accessible test points per­
mit convenient metering and check­
ing during air time. 

A self-contained, silicon-rectifier­
equi pped power supply provides all 
filament and plate power for the 
exciter. 

Premitim tubes, designed for long 
life, are used to extend reliability. 
The exciter is particularly well 
suited to unattended, remote-from­
the-studio duty. 

Simplified Circuitry 
The FM exciter consists of only 

nine tubes, four of which are RF, 
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Select Features 

I 

• • 
1--10 © 

BTF-lOE Control Panel. Tally lights and push-button controls simplify operation. 

·e 
• • 

0 I . 

The large-diameter multimeter knobs 
speed log-keeping and minimize error. 

Nine-tube, direct-FM exciter provides 
unparalle led multiplex performance. 

and four in the AFC loop. The ninth 
tube is a voltage-regulator type. A 
master oscillator, operating at one­
half the carrier frequency, is fre­
quency-modulated by a capacitive 
diode. A buffer amplifier, a fre­
quency doubler and a power ampli­
fier raise the power level to 10 Watts. 

Precision AFC 
The four-tube AFC section main­

tains precision control of the master 
oscillator to within tight tolerances. 
Since the exciter applies modulation 
at one-half carri_er frequency, the 
system avoids the critical adjust­
ment tedium of frequency multiplier 
stage . In addition, the design avoids 
critical modulation-level adjustment. 

The frequency-modulated oscil-

lator operates at a frequency be­
tween 44 and 54 MHz (one half the 
carrier-frequency). Its accuracy is 
precisely controlled through an AFC 
~ystem that uses a counter-detector 
and a magnetic amplifier. The note­
worthy point is that the AFC system 
operates entirely without tuned cir­
cuits. This results in exceptionally 
good long-term stability. 

The master oscillator offers ex­
cellent frequency stability even when 
"free-running." This stability per­
mits manual control of center fre­
quency in the rare event of AFC 
fai lure. 

Magnetic-Amplifier AFC 
The "error" signal developed in 

the AFC counter-detector is ampli-

fied through the use of a magnetic 
amplifier. This device provides a DC 
voltage gain of approximately 40 dB 
This amplified "error" signal (DC) 
pulls (or pushes) the oscillator fre­
quency to within tolerances. 

Since the magnetic amplifier is a 
transformer-like device, it offers ex­
tremely long life. This, of course, 
simplifies the circuitry in the AFC 
system and sets a new level of de­
pendability. 

Class "C" Power Amplifiers 
Two simplified, single-ended am­

plifiers, operating in class "G", fol­
low the exciter. The 250-Watt IPA 
stage uses a Type 7203/4CX250B 
tube, and the final power amplifier 
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uses a Type 4CX10000A (ceramic) 
tetrode. The driver stage is tuned 
hy pi-network input-arid-output cir­
cuits. Vacuum-dielectric variable 
capacitors tune these pi networks. 
The power amplifier, too, uses pi­
network circui try and tuning is ac­
complished l:,y variable inductors 
operating at ground potential. 

10-kW Class "C" Final Amplifier 
The output tube, a ceramic tet­

rode, 4CXIO000A, offers very high 
power-gain with little drive. Using 
this tube, only two stages of ampli­
fication are required between the ex­
citer output and the antenna for the 
10,000-Watt output. Fewer compo­
nents result in improved reliability 
arid less tuning error. Actual operat­
ing records have shown that the 
4CXIO000A gives excellent perform­
ance and long life. 

Motor-Driven Power-Output Control 
Power output is controlled by 

means of a motor-driven variable 
transformer which controls the low-

MONO OR ---+-
2 

voltage power supply. This supply 
controls the driver-plate and the 
screen voltages of both stages simul­
taneously. A separate grid bias sup­
ply increases transmitter stability 
and reliabil ity. The use of semicon­
ductor (si licon) rectifiers reduces 
operating and maintenance costs. 

Harmonic Filter Standard 
Equipment 

To keep spurious emission to a 
minimum, a harmonic filter is stand­
ard equipment , with the BTF-IOE. 
The filter consists of an "M"-derived 
"half-T" sections, several low-pass 
filter sections, and a constant-"K;', 
"half-T" section. Attenuation of all 
harmonics through the seventh is 
accomplished by the passband of the 
low-pass filter ections, while the con­
stant-" K", "half-T" section serves as 
a 50:Ohm termination impedance. 

Self-Protected Against Overload 
Power circuits are protected by 

magnetically-tripped circuit break­
ers in addition to overload relays. 

Simplified block diagram of BTF-lOE. 

An interlock system prevents turn-on 
of plate power until all filaments 
have heated and the exciter has 
reached a proper operating condi­
tion. In addition, a latching relay 
automatically re-applies power to the 
transmitter once before locking-out 
in the event of transient overloads or 
power interruption . The overload 
relays are reset by illuminated push 
button switches on the front panel. 
Separate tally-light indicators are 
provided for overloads in the driver, 
power amplifier and low voltage rec­
tifier circuit . 

Fully Air-Cooled 
Cooling air for the BTF-I0E is 

supplied by a squirrel-cage blower 
mounted below the amplifier stages. 
Heavy sound insulation reduces 
blower noise to a minimum. The 
blower supplies forced air to both 
the IPA and PA stage . 

Since the "drag" of a clogged air 
filter can reduce power-tube life, the 
transmitter monitors this drag with 

fc 

STEREO FM BUFFER DOUBLER PA 
SCA---+- OSCILLATOR -+- -+- -~ 
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a high-resolution manometer. This 
device sen es the relative air pressure 
at the fan "side" of the gla s-fiber 
filter in inches of water. Properly 
monitored, the manometer indicates 
when fil ter clog has redu eel the 
volume of cooling air supplied to 
the power tubes. Maintenance of 
filter. efficiency is very important in 
realization of the potential life of 
the power tubes. 

Simplified Control 
The transmitter ha all operating 

control and meters lo ated on a 
panel just above the front door . The 

pu h-button controls include: trans­
mitter on/ off, plate on/ off, overload 
reset and power raise/ lower. A cabi­
net disconne t switch, low-voltage 
ircuit breaker, and filament control 

circuit breakers are located behind 
the left-hand door. The main- and 
low-power ircuit breakers are lo­
cated in the unitized rectifier cabi­
net. '" hen servicing the BTE-I0E, 
operat,ion of the di connect switch 
removes all voltages from the trans­
mitter cabinet. Personnel are also 
protected by fully interlo ked rear 
doors in addition to interlocked 
doors on the P cubicle. 

Full Metering 
Five easy-to-read front-panel meters 

are provided. One for PA-plate volt­
age, another for PA-plate current, 
and a third for AC line and fi lament 
voltage. The remaining two are a 
reflectomete1· and a multimeter. T he 
reflectometer measures the forward 
power or VSWR. The multimeter 
reads grid current, screen current 
and screen voltage of both power 
tubes. In addition to this metering, 
the exciter has its own elf-contained 
multimeter. This one provides com­
plete information on operating con­
ditions in the exciter. 

ONLY TWO TUBES BETWEEN EXCITER AND OUTPUT-View show­
ing interior of PA and IPA cabinet with the 4CX10000A ceramic 
tetrode and one 7203/ 4CX250B I PA tube below shelf. These supply 
the necessary power for the full fidelity BTF-lOE. 

COMPLETE ACCESSIBILITY- Rear view of the BTF-20E reveal­
ing the clean, vertical construction of PA cavity to left and 
control panel to right. 
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UNITIZED Hlt.H VOLTAGE POWER SUPPLY­
With location not tied to the transmitter, the 
unitized power supply affords many installation 
and operating economies. 

MODULAR SILICON RECTIFIERS- Qual ity components 
such as this plug-in silicon high voltage rect ifier are im­
portant elements in the BTF-lOE's superior performance. 

Specifications 
Performance 
Type of Emission .................. .............. .. ........................................................ F3 and F9 

Frequency Range ........................................................ 88 to 108 MHz 

Power Output ................................................................................ 10 kW 

Output lmpedance ..... ............................................................. 50 Ohms 

Frequency Deviation 100% modulation ................... ..... .. .. ± 75 kHz 

Modulation Capability ....................................................... ± 100 kHz 

Carrier Frequency Stability .................................... ± 1000 Hz max. 

Audio Input lmpedance .............................................. 600/ 150 Ohms 

Audio Input Level-*(100% mod.) .. .......................... + 10 ± 2 dBm 

Audio Frequency Response-**(30-15,000 Hz) ...... .. ± 1 dB max. 

Harmonic Distortion-***(30-15,000 Hz) .................... 0.5% or less 

FM Noise Level (referred to 100% FM mod.) ............ - 65 dB max. 
AM Noise Level (referred to 100% AM mod.) ........ - 50 dB max. 

Subcarrier Input Level (30% mod. of Carrier) ............ 5 Volt max. 

Subcarrier Input lmpedance ....................................... .10,000 Ohms 

Pre-emphasis Network Time Constant... ... 75 or 50 µ.s, as desired 

Electrical 
Main-to-Subchannel Crosstalk .... - 55 dB referred to ± 7.5 kHz 

deviation of the subcarrier by a 400 Hz tone. Main chan­
nel modulation 70% by 30-15,000 Hz tones. 

Sub-to-Main-Channel Crosstalk .... - 65 dB referred to ± 75 kHz 
deviation of the main carrier by a 400 Hz tone. Subchan­
nel modulation 100% (± 7.5 kHz) by 30-6000 Hz tones. 
Subcarrier modulated 30% on main carr ier. 

Power Line Requirements: 
Line ........... .. .... .. ......................... 240/ 208 Volt, 3 phase, 50/ 60 Hz 
Combined Line Voltage Variation and Regulation ............... ± 5% 
Power Consumption ............... .................... .19,000 Watts (approx.) 
Power Factor (approx.) ................................................ ...................................... 90% 

Crystal Heater: 
Line ............................................ 117 Volt, single phase, 50/ 60 Hz 
Power Consumption .......................................................... 7½ Watts 

Tube Complement 
Exciter: 

3-6922 or E88CC 
2-6686 or E81L 

Driver: 

1- 8156 
1-6AS6 

1- 6227 or E80L 
l-OG3 or 85A2 

1- 7203/ 4CX250B 
Power Amplifier: 

1-4CX10000A 

Mechanical 
Dimensions (overall) : Transmitter 

Width .......................................... 48½" (123 cm) 
Height ....................................... 77" (195.6 cm) 
Depth ................................ .......... 32½" (82.5 cm) 
Weight (approx.) .......... 1300 lbs. (589.7 kg.) 

High-Voltage 
Power Supply 
27" (68.6 cm) 
43" (109.2 cm) 
23" (58.5 cm) 

840 lbs. (381 kg.) 
Finish ....................................... ...... Textured Vinyl in midnight blue and 

shadow blue, satin-aluminum trim. 

Altitude ..................................................................... .7500 ft.t (2290 M) 

Ambient Temperature Range ................................................ - 20• to + 45°C 

• Level measured at input terminal JI. 
• • Aud io Frequency response referred to 50. or 75•microsecond pre-emphasis 

curve . 
••• Distort ion includes all harmonics up to 30 kHz and is measured 

follow ing a standard 50· or 75•microsecond de•emphasis network . 
t Bl owers can be provided for operation at hig her altitudes. 

Specifications subject to change without notice. 
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12" MINIMUM 
36" RECOMMENDED 

POWER SOURCE 

1 
TO INCOMING 
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POWER 5 23 .. 

SUPPLY ::,: 7 
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I 

LOCATION I 6" I 
OPTIONAL t" °1 

24" MINIMUM 
36" RECOMMENDED 

~+ 
TRANSMITTER 

EXHAUST FAN 

5000 CFM 

HARMONIC FILTER 

DIRECTION OPTIONAL 

Space-saving floor plan of the BTF-l0E. The separate, unitizea power supply may be installed in 
a basement, attic, closet or other convenient place. (Wire duct and fan shown are not furnished .) 

Accessories 
Set of Spare Amplifier Tubes for BTF-l0E .............................. ES-560227 
Set of Spare Tubes for BTE-lOC Exciter ................................. Ml-560301 
Spare Crystal for BTE-l0C Exciter .................................... M 1-560302 

(Specify channel frequency) 
Type BTS-lA Stereo Generator (Silver Gray finish) ...... ES-560202 
Spare Set of Tubes for BTS-lA ......................................................... M 1-560005 

Ordering Information 

Type BTX-lA Subcarrier Generator (for SCA) ........................ ES-27295 
Complete Set of Spare Tubes for BTX-lA. ................................ M 1-34514 
Recommended Minimum Spare Tubes for BTX-lA. ........... Ml -34519 
53-kHz Filter (required when transmitting both 

stereo and SCA) .................................................................. M 1-560003 

Type BTR-118 Remote Control System. ............... M 1-27537 / 27538-A 
Type BW-73A FM Multiplex Monitor ....................................... ES-560200-A 

Complete BTF-lOE FM Broadcast Transmitter .................. ES-560224 
(Please specify assigned frequency, power-l ine frequency 
and altitude of installation) 
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B.6520 

20-KW FM Transmitter, Type BTF-20E 

• Ultra stable-easy to tune 

• High quality stereo 
with SCA 

• 100 KW ERP with 6-section 
antenna 

• Ready for remote control 
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20-KW FM Broadcast Transmitter 

Ready for 
remote control 

Tilt down chassis .-­
for easy maintenance 

26 
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Complete 
Accessibility 

Two Stages Follow 
--Exciter- I PA and PA 

"Filter-Minder" 
Manometer 

Fully 
1---- Air Cooled 
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Full-Fidelity FM Transmitter, Type BTF-20E 
The RCA Type BTF-20E 20-kW FM 

Broadcast Transmitter is designed for high­
power operation in the standard FM band, 
88-108 MHz, and is specifically engineered 
to meet and exceed the stringent require­
ments of multiplex service transmission. 
The transmitter features a Type 4CX-
15000A power amplifier driven by two 
7203/ 4CX250B tubes in the IP stage. In 
all, there are only three tubes between the 
exciter output and the antenna feed, and 
only a total of 7 in the RF chain. Except 
for the high voltage power supply, the 
transmitter is housed in a single, modern­
styled, two-door cabinet. 

Because of its wide frequency response 
and extreme stability, the exciter is ideally 
suited for multiplex and stereo program­
ming as pecified by the FCC. 

The BTF-20E uses silicon-rectifier power 
supplies for long life and great depend­
ability. For ease of tuning, the exciter has 
a built-in multimeter and accessible test 
points permitting metering and checking 
during operation. All RF circuits are 
single tuned for utmost tunino- simplicity. 

The BTF-20E employs a new exciter 
that uses the time-tested and field-proven 
direct FM system. The circuit uses capaci­
tive diodes as modulators of an oscillator 
to produce direct FM. Automatic fre­
quency control (AFC) maintains oscil­
lator frequency to close tolerance under 
virtually all operating conditions. 

Frequency response of the transmitter's 
main channel is 30 to 15,000 hertz(± l dB 
maximum) and distortion over the same 
range is 0.5 percent or less. 

A new feature of the transmitter is the 
built-in manometer. This device indicates 
air filter efficiency and warns of reduced 
cooling-air supply over the power tubes. 
Properly used, this device can add hun­
dreds of hours to tube life. 

Description 

Mono or Stereo 
The transmitter features a new 

exciter designed for stereo and multi­
plex. The exciter, including its self­
contained, semiconductor-equipped 
power supply, is mounted on a single 
vertical chassis. 

Two Stages Follow Exciter 
From the IO-Watt output of the 

exciter, only three tubes, two in the 
IPA and a ceramic-tetrode 4CX-
15000A PA generate the full 20-kW 
signal. A harmonic filter is furnished 
to reduce purious radiation. 

Vacuum capacitors are used to 
tune the IPA plate and PA grid. In 
the power amplifier, all adjustments 
are at ground potential. 

Ready for Remote Control 
The transmitter has been designed 

and built for remote controlled op­
eration. Terminals are provided for 
remote control of transmitter on/ 
off, raise/ lower power and overload 
reset, while remote metering connec­
tions for the PA include cathode cur­
rent, plate voltage and power output. 

New Styling 
Functional styling together with 

fewer tubes and components has per­
mitted the new BTF-20E transmitter 
to be housed in a single, double-door 
cabinet, in a new midnight blue and 
shadow blue finish, set off with alum­
inum meter panel and trim. Maxi­
mum accessibi lity is afforded by 
swing-out doors on the front and 
rear of the cabinet. All operating con­
trols and meters used for rapid check 
of transmitter functions are located 
on a panel above the front doors. A 
separate unitized high-voltage power 
supply may be located anywhere in 
the FM station. 

"Direct FM" Exciter 
The RCA Type BTE-IOC FM 

Multiplex Exciter is a compact, self­
contained unit which provides a 
modulated RF output of ten Watts at 
any specified frequency in the FM 
broadcast band. Its simplified design 
provides superior performance under 
stereophonic, monophonic, and SCA 
concli tions. 

The design employs the direct-FM 

modulation system with particular 
design emphasis being placed on ad­
justment ea e and reliable operation. 
All RF stages use simplified single­
tuned circuits. A built-in multimeter 
and easily accessible test points allow 
convenient metering and checking 
during operation. 

A self-contained silicon-rectifier­
equipped power supply is used. 

Premium tubes designed for long 
life are used for extended reliability. 
The BTE-IOC lends itself partic­
ularly well to unattended, remote 
operation. 

Simplified Circuitry 
The BTE-IOC FM Multiplex Ex­

citer is the simplest ever offered. I t 
has nine tubes of which only four 
are required to give full performance 
with a dependable on-air signal 
(four are in the AFC system and the 
ninth is a voltage-regulator type). 
There are no series or cascaded 
modulators to adjust for low fre­
quency re ponse, nor are there criti­
cal modulation-level adjustments. 

27 
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Select Features 

I I I 

•--•o 0 0 

BTF-20E Control Panel. Tally lights and push-button controls simplify operation . 

.... -··-~-,,., 
• ... ~ 

"
. •.....:• ~ .., .. 

•tcf(1(111ft9 

• 

•0 0 . . 

The large-diameter multimeter knobs 
speed log-keeping and minimize error. 

Nine-tube, direct-FM exciter provides 
unparalleled multiplex performance. 

Precision AFC 
The frequency modulated oscil­

lator operates at a frequency between 
44 and 54 MHz (one-half final fre­
quency) . Its accuracy is precisely 
ontrolled through an AFC system 

that u es a DC discriminator and a 
magnetic amplifier. The noteworthy 
point is that the AFC system oper­
;ites entirely without tuned circuits. 
This results in long-term stability. 

Magnetic-Ampl ifier AFC 
The error si~nal developed in the 

AFC counter-detector is amplified 
through the use of a magnetic ampli-

fier that provides a voltage gain of 
approximately 40 dB. This amplified 
"error" signal (DC) pulls the oscil­
lator frequency to within tolerance. 

Single-Ended Driver Amplifier 
Two simplified, single-ended am­

plifiers (operating Class "C") follow 
the exciter. The IPA stage consists 
of two ceramic 7203/ 4CX250B tet­
rodes operating in parallel, and the 
final power amplifier is Type 4CX­
l 5000A tube. The IPA stage is tuned 
by pi-network input and output cir­
cuits. Variable vacuum capacitors are 
used to tune the interstage network. 

20-kW Class "C" Final Amplifier 
The power amplifier also uses 

pi-network circuitry, however, the 
tuning of this stage is accomplished 
by variable. inductors operating at 
ground potential. The output tube 
is designed for very high power gain 
with little drive. Power output is con­
trolled by means of a motor-driven 
variable transformer connected in 
the primary of the low voltage power 
supply for the driver amplifier. This 
controls the IPA-plate and the PA­
screen voltages simultaneously. 

Ft)r increased transmitter stability 
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and reliability, a separate grid b ias 
supply is incorporated in the BTF-
20£. This supply, too, uses semi­
conductor rectifiers. 

Harmonic Filter Standard 
Equipment 

To keep spurious emission at a 
minimum, the BTF-20£ is furnished 
with a 6,¼ -inch harmonic fi l ter as 
standard equipment. The filter con­
sists of a series of transmission line 
elements with a uniform outer di­
ameter conductor, a. stepped inner 
conductor, and a shunt stub. The 
conductors are fabricated of a high-­
grade copper alloy. Attenuation of 
all harmonic radiation above chan­
nel limits is accomplished in an "M­
clerivecl" section, and a series of "con­
stant-K" T-sections. This design pro­
vide a broad passband with a sharp 
high-frequency cut-off and excellent 
attenuatiory of frequenc ies above the 
passband. 

Self-Protected Against Overload 
Power circuits are protected by 

magnetically-tripped circuit breakers 
in addition to overload relays. An 
interlo ked system prevents turn-on 
of plate power unti l all fi lament 
have heated and the exciter has 
reached a proper operating condi­
tion. In addition, a latching relay 
automatically re-applies power to 
the transmitter once before locking­
out in the event of brief overloads 
or power interruptio.ns. The over­
load relays are reset by illuminated 
push-cutton switches on the front 
panel. Separate tally-light indicators 
are provided for overloads in the 
driver, power amplifier and low volt­
age rectifier circuits. 

Fully Air-Cooled 
Cooling air for the BTF-20£ is 

supplied by means of a blower 
mounted below the amplifier stages. 

A manometer indicates the efficiency 
of the fiber glass fi lter at the inlet 
and heavy sound insulation reduces 
blower noise to a minimum. The 
blower supplies forced air to both 
the IPA and PA stages. 

Simplified Control 
The transmitter has all operati110 

controls and meters located on a 
panel just above the front doors. The 
push-button controls include: trans­
mitter on/ off, plate on/ off, overload 
reset and power raise/ lower. A cabi­
net di connect witch, low-voltage 
circuit-breaker, and filament- and 
control-circuit breakers are located 
behind the left-hand door. The 
main- and low-power circuit breaker 
are lo ated in the rectifier unitized 
cabinet. When servicing the BTF-
20E, operation of the "disconnect" 
switch removes all voltages from the 
transmitter cabinet. Personnel are 

Simpl ified Block Diagram of BTF-20E FM Transmitter. 

lie le 

MONO OR 
STEREO FM BUFFER DOUBLER PA 

SCA OSCILLATOR 
½ 6922 6686 6686 8156 

AFC 

AFC IOW 

~I• 87-IOBMC 

OFF- ON 
½ le+l30KC DRIVER PA 

REFERENCE 
7203/4CX250B 4CX15000A 

MAGNETIC 
CRYSTAL MIXER 

AMPLIFIER 
(DC AMPL.) OSCILLATOR 6AS6 

6922 

DRIVER 20KW BTF-20E 

7203/4CX250B 
130KC 

+300V. 

COUNTER- SQUARE-WAVE n .. n. SCHMITT POWER +lBOV. 

AMPLIFIER +86 TRIGGER 
DETECTOR 6227 6922 SUPPLY ll5VAC 

AC 13.5VAC 
INPUT 6.3VAC 

1800V 900V 25<:N 7500V -2oov 

CENTER FREQUENCY 

ADJUSTMENT 
VARIABLE HIGH VOLTAGE PA 

LOW VOLTAGE 
SUPPLY SUPPLY BIAS SUPPLY 
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protected by fully interlocked rear 
doors, in addition to interlocked 
doors on the RF PA cubicle. 

Full Metering 
Five easy-to-read front-panel meters 

are provided. One for PA-plate volt­
age, another for PA-plate current, 
and a third for ac-line and filament 
voltage. The remaining two are a 
reAectometer and a multimeter. The 
reAectometer measures either the for­
ward power or VSWR. The multi­
meter reads the grid current, the 
screen current and the screen voltage 
of both power tubes. In addition, the 
exciter has its own self-contained 
multimeter. This one provides com­
plete information on operating con­
ditions in the exciter. 

Ready for Remote Control 
Remote control provisions are in­

cluded in the transmitter and termi­
nals are provided for use with re­
mote control units such as the Type 
BTR-1 lB (or BTR-20E) and Auto­
matic Logging Equipment. Ad­
ditional terminals are provided 
for remote control of transmitter 
on/ off, plate on/off, raise/lower 
power, and overload reset. Remote 
metering connections in the final 
amplifier for plate current, plate 
voltage, and power output are also 
provided. 

High-Voltage Power Supply 
The high-voltage power supply is 

housed in a unitized cabinet measur-

ing 32 inches wide, 23 inches deep 
and 49 inches high. It can be in­
stalled at any convenient place in 
the station. The cabinet houses the 
high-voltage-plate transformer, a 
bank of plug-in semiconductor recti­
fiers, a line-circuit breaker, a low­
power circuit breaker, and the plate 
contactor. Personnel are fully pro­
tected from shock through interlock 
and grounding switches. 

The rectifier section comprises sili­
con-junction diodes (with equalizing 
resistors and capacitors) in a three­
phase, full-wave-bridge circuit. Cir­
cuit breakers are used instead of 
fuses in the transmitter adding to 
the dependability particularly when 
operating by remote control. 

• • • ... •• 
• .. • • • .. • • • • • • • 

• .. • • • • • • • • • 
• • • " .. • • • •• • • 

• • • • • •.. • • • .. 
• • •• • • • • •• • • 

ONLY THREE TUBES BETWEEN EXCITER ANO OUTPUT­
View showing interior of PA and IPA cabinet with the 
4CX15000A ceramic tetrode and two IPA tubes below shelf. 

COMPLETE ACCESSIBILITY-Rear view of the BTF-20E re­
vealing the clean, vertical construction of PA cavity to left 
and control panel to right. 

www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


UNITIZED HIGH VOLTAGE POWER SUPPLY­
With location not tied to the transmitter, the 
unitized power supply affords many installation 
and operating economies. 

.. 
I I I ..... • • ... ...... 

: I 

EASE OF MAINTENANCE-Full access to all transmitter sec­
tions is an important feature in the mechanical design of 
the BTF-20E. 

Specifications 
Performance 
Type of Emission ..... ................. .................................................................... F3 and F9 
Frequency Range ......................................... ............... 88 to 108 MHz 
Power Output ........... .. .. .................... ........ .. ...... ...................... ....... 20 kW 
Output lmpedance .................................................................. 50 Ohms 
Frequency Deviation 100% modulation ............ ................ ± 75 kHz 
Modulation Capability ........................................................ ± 100 kHz 
Carrier Frequency Stability .................................... ± 1000 Hz max. 
Audio Input lmpedance ............................................. . 600/ 150 Ohms 
Audio Input Level-*(100% mod.) ........................... .+10 ± 2 dBm 
Audio Frequency Response-**(30-15,000 Hz) ........ ± 1 dB max. 
Harmonic Distortion-*** (30-15,000 Hz) ........... ......... 0.5% or less 
FM Noise Level (referred to 100% FM mod.) ...... ...... - 65 dB max. 
AM Noise Level (referred to 100% AM mod.) ........ - 50 dB max. 
Subcarrier Input Level (30% mod. of Carrier) ............ 5 Volt max. 
Subcarrier Input lmpedance ................................... .. ... 10,000 Ohms 
Pre-emphasis Network Time Constant... .. .75 or 50 µS, as desired 

Electrical 
Main-to-Subchannel Crosstalk .... - 55 dB referred to ± 7.5 kHz 

deviation of the subcarrier by a 400 Hz tone. Main chan­
nel modulation 70% by 30-15,000 Hz tones. 

Sub-to-Main-Channel Crosstalk .... - 65 dB referred to ± 75 kHz 
deviation of the main carrier by a 400 Hz tone. Subchan­
nel modulation 100% (± 7.5 kHz) by 30-6000 Hz tones. 
Subcarrier modulated 30% on main carrier. 

Power Line Requirements: 
Line ............................................ 240/ 208 Volt, 3 phase, 50/ 60 Hz 
Combined Line Voltage Variation and Regulation ............... ± 5% 
Power Consumption ................................ 36,000 Watts (approx.) 
Power Factor (approx.) ....................................................................................... 90% 

Crystal Heater: 
Line ........................................ 117 Volt, single phase, 50/ 60 Hz 
Power Consumption ....................... ............. ................. .. ... 7½ Watts 

Tube Complement 
Exciter: 

3-6922 or E88CC 
2-6686 or E81L 

Driver: 
2- 7203/ 4CX250B 

Power Amp I ifier: 
1-4CX15000A 

Mechanical 

1- 8156 
1-6AS6 

· 1-6227 or E80L 
1-0G3 or 85A2 

High-Voltage 

Dimensions (overall): Transmitter Power Supply 
Width .......................................... 48½" (123 cm) 32" (81.3 cm) 
Height ...................... .. .......... ..... 77" (195.6 cm) 49" (124.5 cm) 
Depth .......................................... 32½" (82.5 cm) 23" (58.5 cm) 

Weight (approx.) .............. 1425 lbs. (646.4 kg.) 1025 lbs. (164.9 kg.) 

Finish ........ .................... ................ .Textured Vinyl in midni~ht blue and 
shadow blue, satin-aluminum trim. 

Altitude ..................................... ........................ .. .... .. .7500 ft. t (2290 M) 

Ambient Temperature Range .............................. .. ................ -20° to + 45°C 

* level measured et input te rm inal J 1. 
• • Audio Frequency· response refe rred to 50- or 75-microsecond pre-emphasis 

curve. 

••• Distortion includes all harmon ics up to 30 kHz and is measured 
follow ing a standard 50. or 75•microsecond de•emphasis network. 

1· lllowers can be provided for operat ion at higher alt itudes. 

Specifications subject to change without notice. 
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12" MINIMUM 
36" RECOMMENDED 

1 
TO INCOMING 

POfWER SOURCE 12"H32" 
MIN J 

6"7 

.------r-__ ----.J----, ~ T 
POWER O 23

,. 

... 
V 
=> 
0 

SUPPLY 7 
~:-~ ! LOCATION 

OPTIONAL 

H " MINIMUM 
36" RECOMMENDED 

0 

EXHAUST FAN 

5000 CFM 

~ + 0 

37 \S" ~ r HARMONIC _l '° FILTER - ~n-..L.L-1--_-_ 'lJ._-~~-=....:..::~ 
TO 

ANTENNA 

TRANSMITTER 
DIRECTION OPTIONAL 

Space-saving floor plan of the BTF-20E. The sei::arate, unitized power supply may be installed in 
a basement, attic, closet or other convenient place. (Wire duct and fan shown are not furnished.) 

Accessories 
Set of Spare Amplifier Tubes for BTF-20E ........................... ES-560228 

Set of Spare Tubes for BTE-lOC Exciter ................................. M 1-560301 

Spare Crystal for BTE-lOC Exciter .................................... M 1-560302 
(Specify channel frequency) 

Type BTS-lA Stereo Generator (Silver Gray finish) ...... ES-560202 

Spare Set of Tubes for BTS-lA ......................................................... Ml-560005 

Ordering Information 

Type BTX-lA Subcarrier Generator (for SCA) ........................ ES-27295 

Complete Set of Spare Tubes for BTX-lA ................................. Ml-34514 

Recommended Minimum Spare Tubes for BTX-lA ............ Ml-34519 

53-kHz Filter (required when transm_itting both 
stereo and SCA) .................................................................. M 1-560003 

Type BTR-11B Remote Control System .................. Ml-27537/ 27538-A 

Type BW-73A FM Multiplex Monitor .............. .. ..................... .. ES-560200-A 

Complete BTF-20E FM Broadcast Transmitter .................. ES-560225 
(Please specify assigned frequency, power-line frequency 
and altitude of installation) 
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40-KW FM Transmitter, Type BTF-40E 

• Ultra stable-easy to tune • Reliable dual RF amplifiers 

• High quality stereo with SCA • Ready for remote control 
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40-KW Full-Fidelity FM Transmitter, Type BTF-40E 
The RCA Type BTF-40E, 40 kilowatt 

FM Broadcast Transmitter is designed for 
high-power operation in the standard FM 
band, 88-108 megahertz and is specifically 
engineered to meet and exceed the require­
ments of multiplex service transmission. 

to tolerance under virtually all operating 
conditions. 

Because of its wide frequency response 
and extreme stability, the exciter is ideally 
suited for multiplex and stereo program­
ming, as specified by the FCC. 

The transmitter consists of two twenty 
kilowatt units driven from a single exciter. 
The use of exciter switching and an output 
diplexing system assures continuous opera­
tion even when one power amplifier or 
exciter is removed from service for main­
tenance or repair. The transmitter is 
housed in two cabinets separated by a 
control panel and the diplex assembly. 

The BTF-40E uses silicon-rectifier power 
supplies for long life and dependability. 
For ease of tuning, the exciter has a built­
in multimeter and accessible test points 
permitting metering and checking during 
operation. All RF circuits are single tuned 
for utmost tuning simplicity. Built-in ma­
nometers can add hundreds of hours to 
tube life by indicating air filter efficiency 
and warning of reduced cooling-air supply 
over the power tubes. 

The BTF-40E employs exciters that use 
the time-tested and field-proven direct FM 
system. Direct FM is produced in a circuit 
that uses capacitive diodes as modulators 
of an oscillator. Automatic frequency con­
trol (AFC) maintains oscillator frequency 

Frequency response of the transmitter's 
main channel is 30 to 15,000 hertz (±1 dB 
maximum) and distortion over the same 
range is 0.5 percent or less. 

Description 
The BTF-40E is a diplexed trans­

mitter consisting of two 20E trans­
mitters united by a mid-combining 
panel. The diplexed output com­
biner, a 3 dB Hybrid Coupler, MI-
560309, and one 6¼-inch Harmonic 
Filter, MI-561506, are external to the 
cabinets of the 40E. 

The combining panel consists of 
five sections, the first of which con­
tains the following control and 
metering functions: six illuminated 
pushbuttons for operating the com­
bined unit on, off, plate on, plate 
off, and to indicate transmitter over­
load, and output line VSWR over­
load. Also located here are three 
meters essential for operation of the 
40E. A "Reject Power" meter is used 
to indicate power into the two 5-
kilowatt air cooled reject loads. The 
second, a "Reflected Output Power 
Meter," serves to indicate reflected 
power and to protect the transmitter 
from an unusually high value in case 
of a ·line or antenna fault. The con­
trol can be adjusted to any value of 
VSWR. The third meter indicates 
"Power Output." 

The second section in the com­
bining panel is used to mount the 
set point module of the meter­
control and to mount the re­
flectometer adjustments and controls. 
Below this, a third seotion contains 
illuminated switches for Exciter I or 
2, control circuit line breaker, and a 
meter indicating reject power in the 
input balun. The fourth section has 
a control for adjustment of the line. 
stretcher used for phasing the input 
circuits of the combined 20E units. 
The · last section is a blank panel. 

On the top of the combiner unit 
is a blower, thermostatically con­
trolled, so that in case of failure of 
either of the 20-kilowa tt transmitters, 
the heat from the IO-kilowatt reject 
loads will be removed from the 
cabinet. Each air cooled 5-kilowatt 
load is also equipped witH a thermo 
controlled fan for cooling. 

The transmitter can be controlled 
as a 40-kilowatt unit from the com­
bining cabinet panel, or as indi­
vidual 20-kilowatt transmitters from 
their own control positions. If suf­
ficient controls on a remote system 
are available, the whole transmitter, 
or the individual 20-kilowatt sec­
tions can be operated separately. 

Relays automatically switch all in­
puts, that is, stereo and two SCA 
channels from one exciter to the 
other. The primary power to each 
exciter is always fed from the trans­
mitter that is not shut down. The 
exciters are modified to eliminate 
the doubler, and the IPA stage of 
two 4CX250B's are operated as 
doublers. This results in sufficient 
drive to saturate all stages with some 
margin .. and permits stable opera­
tion without driver neutralization. 

Mono or Stereo 
The transmitter features a new 

exciter designed for stereo 'and multi­
plex. The exciter, including its self­
contained, semiconductor-equipped 
power supply, is mounted on a single 
vertical chassis. 

Two Stages Follow .Exciter 
From the IO-Watt output of the 

exciter, only three tubes, two in the 
IPA and a ceramic-tetrode 4CX-
15000A PA, generate ,the full 20-kW 
signal from each amplifier. A har­
monic filter reduces spurious radia­
tion. Vacuum capacitors tune the 
IPA plate and PA grid. All PA 
adjustments are at ground potential. 
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Control Panel of one of the diplexed 20-kW transmitter units. Tally lights and pushbutton 
controls permit operation of BTF-40E even when one power amplifier or exciter is removed 
from service. The large diameter multimeter knobs speed log keeping and minimize error. 

New Styling 
Functional styling together with 

fewer tubes and components has per­
mitted the new BTF-40E transmitter 
and a control panel to be housed in 
two double-door cabinets. They 
employ the new midnight blue and 
shadow blue finish, set off with alum­
inum meter panel and trim . Swing­
out doors on the front and rear of 
the cabinet give maximum acce si­
bility. Two separate unitized high­
voltage supplies may be located any­
where in the FM station. 

"Direct FM" Exciter 
The RCA Type BTE-IOC FM 

Multiplex Exciter is a compact, self­
contained unit which provides a 
modulated RF output of ten watts at 
any specified frequency in the FM 
broadcast band. Its simplified design 
provides superior performance under 
stereophonic, monophonic, and SCA 
conditions. 

The design employs the direct-FM 
modulation system with particular 
design emphasis being placed on ,Jd-

Bloc k diagram of the BTF-40E FM Transmitter. BH-2OE 
POWER 
SUPPLY 

I 
BTE - IOC 

~ EXCITER 
BTF-2OE 

justment ease and reliable operation. 
All RF stages use simplified si ngle­
tuned circuits. A built-in multimeter 
and easi ly accessible test points allow 
convenient metering and cl~ecking 
during operation. 

A self-contained, silicon-rectifier­
equi pped power supply is used. 
Long life premium tubes provide 
extended reliability. The BTE- lOC 
has been particularly designed for 
unattended, remote operation. 

ANTENNA 

LU 

HARMONIC 
FILTER -

MI-5615O6 

DUMMY 
HYBRID RING 3 DB HYBRID 

LOAD - , __ 
POWER - COUPLER 

SPLITTER MI-56O309 

- BTF-2OE REJECT 

BTE-IOC ---o--; LOAD 

EXCITER 0--
REJECT 

LOAD 

I 
BTF-2OE 
POWER 
SUPPLY 
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MONO OR 
STEREO FM BUFFER PA 

SCA OSCILLATOR 
½ 6922 6686 8156 

AFC 

AFC 
l tc IOW lie 

2 2 

"o----,1• 
OFF-ON 

½ tc+130KC DOUBLER PA 

REFERENCE 
7203/4CX250B 4CX15000A 

MAGNETIC 
CRYSTAL MIXER 

AMPLIFIER 
(DC AMPL.) OSCILLATOR 6AS6 

6922 

DOUBLER 20KW BTF-20E 

7203/4CX250B 
130KC 

+300V. 
SQUARE-WAVE n..Jl. SCHMITT POWER + 180 V. 

+86 COUNTER­

DETECTOR 
AMPLIFIER 

6227 
TRIGGER 

6922 AC 
SUPPLY ll !IVAC 

I3.!IVAC 

CENTER FREQUENCY 

ADJUSTMENT 

,__ ___ __, INPUT 

1800V 900V 25011 7500V 

HIGH VOLTAGE 
' 

6.3VAC 

-200V 

PA 

Block diagram of one of the diplexed 
20-kW units of the BTF-40E Transmitter. 

VARIABLE 
LOW VOLTAGE 

SUPPLY SUPPLY BIAS SUPPLY 

Simplified Circuitry 
The BTE-IOC FM Multiplex Ex­

citer i the simplest ever offered. I t 
h as eight tubes of which only th ree 
are required to give full performance 
with a dependable on-air signal. 
Four are in -the AFC system and the 
eighth is a voltage-regulator type. 
There are no series or cascaded 
modulators to adjust for low fre­
quency response, nor are there criti­
cal modulation-level adjustmen ts. 

RCA's "direct FM" ex­
citer provides excellent 
multiplex performance. 

Precision AFC 
T he frequency modulated oscil­

lator operates at a frequency be­
tween 44 and 54 megahertz (one-half 
fi nal freque ncy). Its accuracy is pre­
cisely con trolled through an AFC 
system that uses a DC discriminator 
and a magnetic amplifier. T he note­
worthy point is tha t the AFC system 
operates en tirely withou t tuned cir­
cuits. This resul ts in long-term 
stability. In the even t the AFC sys-

tern can not con trol the oscillator 
frequency to with in tolerance, it 
immediately moves the frequency to 
beyond the passband of the buffer 
amplifier and, thus, removes the 
carrier from the a ir. 

Magnetic-Amplifier AFC 
T he error signal developed in the 

AFC coun ter-detector is amplified 
through the use of a magnetic ampli­
fier . that provides a voltage gain of 
approximately 40 decibels. T his 
ampl ifi ed "error" signal (DC) pulls 
the oscillator freque ncy to with in 
tolerance. 

Single-Ended Driver Amplifier 
Two simplified, single-ended am­

plifi ers (operati ng Class "C") follow 
the exciter in each 20-kW un it. The 
IPA stages consist of two ·ceramic 
7203/ 4CX250B tetrodes operating in 
parallel, and both fin al power ampli­
fiers are Type 4CX l 5000A tubes. 
The I PA stages are tuned by pi­
network inpu t and outpu t circuits. 
Variable vacuum capacitors are used 
to tune the in terstage network. 
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20-kW Class "C" Final Amplifier 
The power amplifiers al o use pi­

network circuitry, however, •the tun­
ing of these stages is accomplished 
by variable inductors operating at 
ground potential. The output tubes 
are designed for very high power 
gain with little drive. Power output 
i controlled by means of motor­
driven variable tran formers con­
nected in the primary of the low 
voltage power supply for the driver 
amplifiers. This controls the IPA­
plate and the PA-screen voltages 
imultaneou ly. 

For increased tran mitter stability 
and reliability, separate grid bias 
supplies are incorporated in the 
BTF-40E. These supplies also use 
semi-conductor rectifiers. 

Harmonic Filter is 
Standard Equipment 

To keep spurious emis ion at a 
minimum, the transmitter is fur­
nished with a 6½ -inch harmonic 
filter. The filter consists of a eries 
of transmis ion line elements wi-th a 
uniform outer diameter onductor, a 
stepped inner conductor, and a 
shunt stub. The conductors are 
fabricated of a high-grade copper 
alloy. Attenuation of all harmonic 
radiation above channel limits is 
accomplished in an "M-derived" 
ection , and a series of "constant-K" 

T -sections. This de ign provide a 
broad passband with a harp high­
frequency cut-off and excellent at­
tenuation of frequencies above the 
pas band. 

' 

Self-Protected 
Against Overload 

Power circuits are protected by 
magnetically-tripped circuit breakers 
in addition to overload relays. An 
interlocked system prevents turn-on 
of plate· power until all filaments 
have heated and the exciter has 
reached a proper operating condi­
tion . In addition , a latching relay 
automatically re-applies power to 
the transmitter once before locking­
out in the event of brief overload 
or power interruption . The over­
load relays are reset by illuminated 
push-button witches on the front 
panel. eparate tally-light indicators 
are provided for overloads in the 
driver, power amplifier and low 
voltage rectifier circuits. 

View showing interior of one of t he two identical PA and 
IPA cabinets with the 4CX15000A, ceramic tetrode and two 
IPA tubes below shelf. 

Complete accessibility. Rear view showing one of the 
amplifiers of the BTF-40E revealing the clean, vert ical con­
struction of PA cavity to left and control panel to right. 
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Fully Air-Cooled 
Cooling air for the BTF-40E is 

supplied by the use of two blowers 
mounted below the amplifier stages. 

fanometers indicate the efficiency 
of the fiber glass filter at the inlet 
and heavy sound insulation reduces 
blower noise to a minimum. The 
blowers supply forced air to all IPA 
and PA stages. 

Simplified Control 
In addition to the combining con­

trol panel already described, each 20-
kilowatt unit has operating controls 
and meters located on a panel just 
above the front doors. The push­
button controls include: transmitter 
on/ off, plate on/ off, overload reset 
and power raise/ lower. A cabinet dis­
connect switch, low-voltage circuit­
breaker, and filament- and control­
circuit breakers are located behind 
the left-hand door. The main- and 
low-power circuit breakers are 
located in the rectifier unitized cab­
inet. When servicing the BTF-40E, 
operation of the "disconnect" switch 
removes all voltages from the trans-

Specifications 
Performance 

mitter cabinet. Personnel are pro­
tected by fully interlocked rear 
doors, in addition to interlocked 
doors on the RF PA cubicles. 

Full Metering 
Five easy-to-read front-pane 1 

meters are provided for each ampli­
fier. One for PA-plate voltage, an­
other for PA-plate current, and a 
third for AC line and filament volt­
age. The remaining two are a reflect­
ometer and a multimeter. The 
reflectometer measures either the 
forward power or VSWR. The multi­
meter reads the grid current, the 
screen current and the screen voltage 
of both power tubes. In addition, the 
exciter has its own self-contained 
multimeter, that provide complete 
information on operating conditions 
in the exciter. 

Ready for Remote Control 
Remote control provisions are in­

cluded in the transmitter. Termi­
nals are provided for use with re­
mote control units such as the Type 
BTR-20C and BTG Series Auto­
matic Logging Equipment. Addi-

Electrical 

tional terminals are supplied for 
remote control of transmitter on/ off, 
plate on / off, raise/ lower power, and 
overload reset. Remote metering 
connections in the final amplifier for 
plate current, plate voltage, and 
power output are also provided. 

High-Voltage Power Supply 
The high-voltage power supplies 

are housed in unitized cabinets each 
measuring 32 inches wide, 23 inches 
deep and 49 inches high. They can 
be installed at any convenient place 
in the station. The cabine ts house 
the high-voltage-plate transformers, 
a bank of plug-in semiconductor 
rectifiers, a line-circuit breaker, a 
low-power circuit breaker, and the 
plate contactor. Personnel are fully 
protected from shock through inter­
lock and grounding switches. 

The rectifier section comprises sili­
con-junction diodes (with equalizing 
resistors and capacitors) in a three­
pha e, full-wave-bridge circuit. Cir­
cuit breakers are used instead of 
fuses in the transmitter adding to 
the dependability, particular! y 
when operating by remote control. 

Type of Emission ................................... ....................... .. F3 and F9 Power Line Requirements: 
Frequency Range .......................... .................. ...... .. 88 to 108 MHz 
Power Output ......... .. ................................................................... 40 kW 
Output Impedance ................................................................ 50 Ohms 
Frequency Deviation 100% modulation ........................ ±75 kHz 
Modulation Capability ...... .... .. .. .......................................... ±100 kHz 
Carrier Frequency Stability .................................. ±1000 Hz max. 
Audio Input Impedance .. .... .. .................................... 600/ 150 Ohms 
Audio Input Level-*(100% mod.) ........................... .+10 ± 2 .dBm 
Audio Frequency Response-**(30-15,000 Hz) ...... ±1 dB max. 
Harmonic Distortion-***(30-15,000 Hz) ................ 0.5% or less 
FM Noise Level (referred to 100% FM mod.) ........ - 65 dB max. 
AM Noise Level (referred to 100% AM mod.) ........ - 50 dB max. 
Subcarrier Input Level (30% mod. of Carrier) ........ 5 Volt max. 
Subcarrier Input Impedance ...... .. ............................... .10,000 Ohms 
Pre-emphasis Network Time Constant....75 or 50 µs, as desired 

Tube Complement 
Exciter: 

~922 or E88CC 
4-6686 or E81L 

Driver: 
4-7203/ 4CX250B 

Power Amplifier: 
2-4CX15000A 

2-8156 
2-6AS6 

2-6227 or E080L 
2--0G3 or 85A2 

Line ............................................ 240/208 Volt, 3 phase, 50/60 Hz 
Combined Line Voltage Variation and Regulation ........ +5% 
Power Consumption ............................... .72,000 Watts (approx.) 
Power Factor (approx.) ............................ .............................. 90% 

Crystal Heater: 
Line ........................................ 117 Volt, single phase, 50/60 Hz 
Power Consumption ........................................................ 15 Watts 

Mechanical High-Voltage 
Dimensions (overall): Transmitter Power Supply 

Width .......... ........... ......... 114¼" (288.2 cm) 64" (162.6 cm) 
Height .......................... .. 77" (195.6 cm) 49" (124.5 cm) 
Depth .............................. 32½" (82.5 cm) 23" (58.5 cm) 

Weight (approx.) ............ 2950 lbs. (1336.4 kg) 2050 lbs. (329.8 kg.) 

Finish ............... .. ............... Textured Vinyl in midnight blue and 
shadow blue, satin-aluminum trim. 

Altitude ................................................................... .7500 ft. (2290 m)t 

Ambient Temperature Range ............................ - 20° to +45°C 

• Level measured at input to pre•emphasis network. 
•• Audio Frequency response referred ·to 50- or 75•micrbsecond pre•emphasis 

curve. 
••• Distortion includes all harmonics up to 30 kHz and is measured following 

a standard 50• or 75•microsecond de-emphasis network . 
t Blowers can be provided for operation at higher altitudes. 

Specifications subject to change without notice. 
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Accessories 

TO INCOMING 
POWER SOURCE 

EXHAUST FAN 6800 CFM 
(NOT SUPPLIED) 

TO INCOMING 
POWER SOURCE 

J ,2~32---J I 
N16 i j6 r l 

l­
o 
:::> 
0 

w 
a: 
i 

I 

--1POWER 
lsuPPLY 

Ml - 560342-3 r--

l­
o 
:::> 
0 

w 
a: 
i 

I 

--1POWER 
SUPPLY 

Ml - 560342·3 r-

l­
o 
:::> 
0 

w 
a: 
i 

HARMONIC FILTER 61/e O.D. 

- TO ANTENNA 

~-----Ml- 561506·1 129.90 (88 TO 98MC) UNPRESSURIZED-I 
Ml - 561506· 2 129.90 (98 TO 108MC) UNPRE$SURIZED 
Ml - 561S07·1 130.12 (88 TO 98MC) PRESSURIZED 

l=:f:::±:l~==:::::::l===~Ml-561507- 2 130.12 (98 TO 108MC) PRESSURIZED 

NOTE :HARMONIC FILTER MAY BE 
ROTATED ABOUT TRANSMITTER 
OUTPUT LINE AS REQUIRED 

Space-saving floor plan of the BTF-40E. The separate, un itized power supply may be installed 
in a basement, attic, closet or other conven ient place. (Wire duct and fan shown are not furnished.) 

Type BTX-lA Subcarrier Generator (for SCA) ........ ES-27295 

Set of Spare Amplifier Tubes for BTF-40E ............ ES-560233 Complete Set of Spare Tubes for BTX-lA ................ M 1-34514 

Set of Spare Tubes for BTE-lOC Exciter ... .. ........... M 1-560301 

Spare Crysta I for BTE-lOC Exciter .. .... .. .... .... .. .. .. .... .. M 1-560302 
(Specify channel frequency) 

Type BTS-lA Stereo Generator (Silver Gray finish) ES-560202 

Spare Set of Tubes for BTS-lA ............. .. .. .. .... ......... M 1-560005 

Ordering Information 

Recommended Minimum Spare Tubes for BTX-lA Ml -34519 

53-kHz Filter (required when transmitting both 
stereo and SCA) .............................................. .... .. .. .. M 1-560003 

Type BTR-118 Remote Control System ........ M 1-27537 / 27538-A 

Type BW-73A FM Multiplex Monitor ...................... .. ES-560200-A 

Complete BTF-40E FM Broadcast Transmitter ........ ES-560229 
(Please specify assigned frequency, power-line frequency 
and altitude of installation) 
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B.6541 

• Ideal transmitter 
for educational stations 

• Incorporates "Direct FM" 
exciter requiring minimum 
of tubes and parts 

• Easy to install and operate 

• Extremely stable 

• Meets all FCC requirements 

10-Watt FM Transmitter, Type BTE-lOCT 

Description 
The BTE- I0CT 10-\'\ att F 1 

Broadcast Transmitter conforms to 
FCC requirements for educational 
transmitters providing JO \Vatts out­
put for stations operati ng in the 88 
to 108 MHz band. lt is de ignecl to 
provide the fin est po sible perform­
ance and reljability, and will meet 
the tringent requirements of stereo 
and multiplex ervice tran mis ion . 
Low distortion, wide frequency re­
sponse, ease of adjustment and re­
liable operation are characteristic of 
the tran mitter. 

The BTE-1 OCT consists of a BTE-
10C Exciter and a Jeter Panel. A 
specia lly tyled cabinet, MI-560304 
i an ac e sory for mounting the ex-
iter and panel , or they may be 

mounted in standard broadcast 
equipment racks. For stereo opera­
tion the transmitter may be u ed 

with the BT -I0A tereo ubcarrie r 
Generator. If, in addition , SCA op­
eration is desired, the BTX-IA Sub­
carrier Generator may be specified. 

The BTE-IOCT Tran mitter i a 
simplified "Di rect FM" de ign, with 
nine tubes. Only four tube are used 
to generate the RF signal, thus tun­
ing and reliability is va tly improved. 
The RF chain use only one fre­
quency multiplier. Frequency divid­
er, and tuned circuit have been 
avo ided in the AFC (automatic fre­
quency control) sy tern. The BTE-
10 CT requires only 150 Vhllt power 
and the simplified ci rcuitry provide 
ea e of main tenance a well as more 
economit al operation. 

The tran mitter can be tuned 
without additional or external 
equipment. A built-in meter serves 
as indi cator and the crysta l oscil-

la tor as a freq uency reference source. 
The unit is extremely simple to tune 
:ince on l six adj ustmen ts are re­
quired for the five steps involved. 
P rem ium, long-li fe tube used in the 
tra n mitter can be expected to give 
long time reli ability and require a 
minimum of servici ng. 

The 'f eter Panel, MI -560303, in­
clude a pl ate voltage meter, a ca li­
brated program level meter, and a 
plate current meter, in accorda nce 
wi th F C requirements. The plate 
rnltage meter indicate the pla te 
rn!tage of the fin al tage; the pro­
gra m meter (or V meter) indicates 
degree of modulation; and the plate 
current meter reads current in the 
plate ir uit of the voltage output 
stage of the transmitter. These 
meters are in add ition to the built-in 
multimeter. 
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lie le 

MONO OR 
STEREO FM BUFFER DOUBLER PA 

SCA OSCILLATOR 
I0W 

i 6922 
66B6 66B6 Bl56 87-108 MC 

AFC 

AFC 

"'o---11· 
OFF·ON ½ le+ f30KC 

REFERENCE 
+300V. 

MAGNETIC CRYSTAL 
MIXER + 180V. 

AMPLIFIER 
+86 

(DC AMPI.J 
OSCILLATOR 6AS6 ll5VAC 

6922 13.5VAC 
6 .3VAC 

130KC 
AC INPUT 

COUNTER-
SQUARE-WAVE .n.n. SCHMITT 

AMPLIFIER TRIGGER 
DETECTOR 6227 6922 

CENTER FREQUENCY 

ADJUSTMENT 

Block diagram of the BTE-lOCT FM Transmitter. 

Specifications 
Electrical 
Type of Emission .. .. ...................................................................... F3--F9 
Frequency Range ......................... ................................... 88-108 MHz 
Power Output ................................................................ .......... 10 Watts 
Output Impedance ................................................................ 50 Ohms 
Modulation Capability ... ....................................................... ± 100 kHz 
Carrier Frequency Sta bi lity ...................................... ± 1000 Hz max. 
Aud io Input lmpedance .... 600/ 150 Ohms (pre-emphasis 75 µS) 

(50 microseconds if desired) 
Audio Input Level (100% Mod.) ............................ + 10 ± 2 dBm 

(400 Hz tone applied Jl) 
Audio Frequency Response (30-15,000 Hz) ............ ± 1 dB max. 

(referred to 75 µs pre-emphasis curve) 
Harmonic Distortion (30-15,000 Hz) ............ 1 % max. (includes all 

harmonics up to 30kHz and is measured following stand­
ard 75 µs de-emphasis network) 

FM Noise Level (referred to 100% FM Mod.) ................ - 65 dB 
AM Noise Level (referred to carrier voltage) ................ - 50 dB 
SCA Sub-Carrier Input Level 

(30% Mod. of carrier) ............. ............................... 5 Volts max. 
SCA Sub-Carrier Input Impedance .............. .............. 15,000 Ohms 
Main-Channel to Sub-Channel Crosstalk ........ - 55 dB (relative 

to 400 Hz per second tone deviating sub-carrier by 
± 7.5 kHz main channel modulated 70% by 30 to 15,000 
Hz tones) 

Sub•to,Main-Channel Crosstalk .................... - 65 dB (relative 
to 400 Hz per second tone deviating main-carrier 
± 75 kHz, sub•carrier modulated ± 7.5 kHz by 30 to 6000 
Hz tones, main-carrier modulated 30% by sub-carrier.) 

Power Line Requirements .............. .............. 240/ 208 or 117 Volts, 
single phase, 50/ 60 Hz 

Slow Voltage Variations .......... .. .. ...... ............................................ ± 5% 
Power Consumption .............................. ......... .150 Watts (approx.) 
Altitude ................ ............................................... .7500 ft. max. (2290 ml 
Ambient Temperature Range .................................... - 20° to + 45 °C 

Mechanical 
Overall Dimensions: 

BTE-l0CT Chassis ........ ............. ...... .19" wide, 14" high, 9" deep 
(48.5 cm wide, 35.5 cm high, 23 cm deep) 

Ml-560304 Optional Cabinet... ... 24" wide, 14¾" high, 15" deep 
(61 cm wide, 37.5 cm high, 38 cm deep) 

Weight.. ............................................................................. .40 lbs. (18 kg) 
Finish .............................................................................. Blue and Silver 

STEREOPHONIC OPERATION 
All applicable requirements of Section 3.322 of the FCC 
Rules and Regulations wi II be met when used in conjunc­
tion with the BTS-lA Stereo Subcarrier Generator. Simul­
taneous stereo and SCA requires the use of 67 kHz for the 
SCA channel. 

Accessories 
Complete Set of Spare Tubes 

for FM Broadcast Exciter, M 1-560300-A .................... M 1-560301 
Cabinet for BTE-lOCT FM Broadcast Exciter ........ M 1-560304 
Type BTS·lA Stereo Subcarrier Generator ...... .. ........ ES-560202 
Set of Spare Tubes for BTS-lA .................................... M 1-560005 
BTX-lA Subcarrier Generator ... ....................................... ES-27295 
Spare Tubes for BTX-lA .................................................. M 1-34514 
53 kHz Filter for use with BTS-lA when 

transmitt ing stereo and SCA service ... ................... M 1-560003 

Ordering Information 
BTE-lOCT 10-Watt FM Broadcast Transmitter .......... ES-560236 

comprising the following: 
1 Type BTE-l0C FM Broadcast Exciter .................. M 1-560300-A 
1 Crystal Unit .......................................... .................... M 1-560302* 

( · Crysta l Unit to be ordered to suit customers assigned frequency) 

1 Meter Panel .................... .. .................................... .... M 1-560303 
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• 
BTE-lOC 
Mult iplex Exci ter 

• "Direct FM" modulation • No spurious frequencies generated 
by modulation process 

• Exciter requires no special tuning 
when setting up for Multiplex • Self-contained silicon power supply 

FM Multiplex Equipment 

Description 
RCA FM Multiplex Equipment 

provides on-air FM stations with an 
inexpensive means of broadca ting 
two or more ervices simultaneously 
over their regularly as igned broad­
ca t channel. With this equipment 
station can offer background mu ic 
services while retaining presently 
scheduled FM broadcast program­
ming. The u e of the equipment 
for ubsidiary communications and 
stereo is type accepted by the FCC. 

B.6552 

Multiplexing is the simultaneous 
tran mission of two or more sepa­
rate program channels on the same 
RF carrier. By employing the RCA 
BTE-lOC Multiplex Exciter and one 
or two Type BTX-IA Subcarrier 
Generator , one or two additional 
program hannels can be trans­
mitted along with the regular FM 
program channel. This is accom-

plished by transferring the sub­
channel programs into the super­
sonic frequency range and frequency 
modulating the subchannel pro­
grams on 30-67 kHz ubcarriers. The 
FM supersonic carriers are then used 
to modulate the RF carrier. 

Stereophonic programming re­
quires the use of an optional Stereo 
Generator, Type BTS-lA. lt can be 
used simultaneously with one SCA 
Generator, Type BTX-IA. 

BTE-10C Multiplex Exciter 
The RCA Type BTE-IOC FM 

Multiplex Exciter, ES-560217, is a 
wmpact self-contained unit which 
provides an RF output of ten Watts 
at any specified frequency in the F 1 
broad ast band. Its new, simplified 
design provides superior perform­
ance under stereophonic, mono­
phonic, and SCA conditions. 

The design retains RCA's Direct­
FM modulation with par·ticular 
emphasis being placed on ease of 
adjustment and reliable operation. 

11 RF stages use single-tuned cir­
cuits. A built-in meter, and easily 
accessible te t points allow metering 
and checking during operation. A 
elf-contained silicon power supply 

is used. Premium tubes, carrying a 
10,000 hour guarantee, have been 
used for reliability and long life. 
T he BTE-IOC lends itself particu­
larly well to unattended and remote 
operation. The unit is designed for 
mounting in a standard 19-inch rack. 

Circuits 
The BTE-IOC FM Multiplex Ex­

citer, which is the heart of RCA's 
new line of FM transmitter , is the 
simplest ever offered. It has nine 
tubes of which only four are re-
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quired to give full performance 
with a dependable on-air signal. 
There are five total RF circuits, of 
which only four ingle-tuned RF cir­
cuits can effect the performance of 
the ignal. There are no series or 
ca caded modulators to adjust for 
low frequency response, and the 
unit can be overmodulated without 
breakup. 

The frequency modulated oscil­
lator operates from 44 to 54 MHz at 
one half the final frequency. This 
frequency is sampled after the buffer 
amplifier and fed into a mixer. A 
second frequency, 130 kHz higher, 
i~ obtained from a highly stable crys­
tal oscillator as shown in the block 
diagram. Thu an output frequency 
of 130 kHz is obtained. Any varia­
tion in frequency of the FM oscil­
lator will immediately cause a cor­
responding change of the 130 kHz 
beat frequency. The 130 kHz fre­
quency is applied to the input of a 
Schmitt trigger circuit that trans­
forms the 130 kHz ine wave input 
signal into a square wave signal to 
make the following counter-detector 
independent of possible amplitude 
variation of the 130 kHz beat fre­
quency input. 

The counter-detector has a 130 
kHz cros over frequency. An oppo­
site polarity error signal will be 
obtained with opposite frequency 
departures o[ the 130 kHz square 
wave. This error voltage is ampli­
fied by a magnetic amplifier causing 
_a total open-loop gain of the AFC 
loop of about 40 dB. The error sig­
nal, a DC voltage depending on its 
magnitude and polarity on the FM 
oscillators frequency, is then feel 
back into a capacitive diode which 
controls the frequency of the FM 
oscillator. This closes the AFC loop. 

Frequency tability of the counter­
detector is better than ± 250 Hz 
over a temperature range from - 20 
to + 45 degree Centigrade. This 
amount, multiplied by two (due to 
ubsequent doubling of the RF por0 

tion of the BTE-l0C) represents the 
major amount of possible carrier 
shift. High loop gain and excellent 
initial stability of the FM o cillator 
reduce the carrier frequency shift 
from the e sources to not more than 
2.5 percent of the contribution of the 
counter-detector. These variations 
are well within FCC requirements. 

Muting and cut-off protective cir­
cuits provide built-in protection of 

the exciter since, should a failure 
occur in the AFC loop the resulting 
unbalance of the input of the mag­
netic amplifier will saturate the mag­
netic amplifier. This will detune the 
FM oscillator to such a large degree 
that no RF signal output will be 
present at the output terminal. This 
action provides for an automatic off­
frequency protection. Failure of the 
stages which are not connected di­
rectly with the AFC automatically 
remove the carrier. 

With the AFC operating, the cen­
ter frequency can be adjusted man­
ually over a range of approximately 
+ 20 kHz by a calibrated 10 turn 
potentiometer. Thus calibration tol­
erances of the reference crystal can 
be compensated and the carrier fre­
quency can be adjusted to agree 
exactly with the a signed frequency. 

The direct RF circuitry consists of 
the FM oscillator and buffer men­
tioned before followed by a dou bier 
tage and the final PA stage which 

provides a 10 Watt outpu.t. A built-in 
meter is provided for reading the 
plate current of the final amplifier. 
The self-contained power supply for 
the BTE-l0C employs semiconductor 
rectifiers throughout. An AFC on-off 
toggle switch and simplified controls 
including the power on-off switch 
are all easily accessible on the chassis 
of the exciter. 

BTX-1A Subcarrier Generator 
The BTX-lA Subcarrier Gener­

a tor i designed to provide a fre­
quency modulated RF signal having 
a center frequency in the range of 
30 to 67 kHz. When used in con­
junction with the RCA BTE-lOC 
FM Exciter, an FM station can mul­
tiplex up to two channel in addi­
tion to the regular program channel 
on a single RF carrier. Crystal units 
providing a center frequency of 32.5, 
42, 59, and 67 kHz are currently 
available for use in the generator. 

All components of the BTX-lA 
are mounted on a vertical chassis de­
signed for stancfard rack mounting. 
The equipment employs miniature 
tubes in all stages except in the 
power supply which utilizes an OD3 
voltage regulator and germanium 
rectifiers in a bridge circuit. Other 
features include a built-in monitor 
oscilloscope which permits instanta­
neous check and adjustment of all 
five AFC frequency divider , and 
check and adjustment of the phase 
detector control action. 

The BTX-lA circuitry comists of 
a master o cillator, push-puII re­
actance modulators, crystal oscil­
lator, automatic frequency control, 
subcarrier muting stage, mixer, cath­
ode follower output stage, alignment 
oscilloscope and a power supply. 
Two reactance modulators are con­
nected to the oscillator plate, and 
the push-pull grids are inductively 
coupled to the plate tank. RF volt­
ages on the two modulator grids are 
180 degrees out of phase with re­
spect to each other, and each is 90 
degrees out of phase with the oscil­
lator plate. Thus one tube appears 
as a capacitive reactance and the 
other appears as an inductive re­
actance across the oscillator tank. 
The magnitude of the reactive com­
ponent presented to the tank coil 
varies with the audio voltage applied 
to the modulator grids. The fre­
quency of the oscillator is varied 
accordingly. The mean frequency is 
controlled by the bias voltage ap­
plied to one grid by the automatic 
frequen y control circuit. 

The modulated output from the 
master oscillator and the RF output 
from a 12AT7 crystal o cillator are 
then fed into a mixer. This stage 
supplies the modulated beat fre­
quency in the range of 30 to 67 kHz, 
which is connected to the cathode 
follower. A subcarrier muting tage 
is used to disable the mixer and thus 
suppre s subcarrier output when no 
audio voltage is present at the audio 
input terminals of the generator. 
Operation of this stage is such that 
with no audio voltage present at 
the input, the plate of the second 
half of the 12AX7 tube clamps the 
grid voltage of the mixer to a very 
low value, reducing output of the 
mixer to zero. Audio applied to the 
input of the muting stage, however, 
is amplified in the first half of the 
12AX7, rectified by a 1 38A crystal 
diode and applied as bias to disable 
the clamping ection of the tube. A 
five-position switch is provided for 
switching the muting stage in and 
out of the circuit, and also selection 
of three different values of time delay 
before muting takes place. The push­
pull modulation of the BTX-lA is 
·similar to that in the BTE-lOC and 
has the same features as previously 
outlined. The automatic frequency 
control circuitry used in the BTX-lA 
is al o very similar to that in the 
BTE-l0B Exciter, and it performs 
the same function. 
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Specifications 
TYPE BTE-10C EXCITER 

Performance 
Type of Emission .. ........................................................................ .. F3-F9 
Frequency Range ............................................................ 87-108 MHzO 
Power Output ................ .......................................................... 10 Watts 
Output Impedance ................................................................ 50 Ohms 
Frequency Deviation for 100% modulation .................... ± 75 kHz 
Modulat ion Capabi lity ................................................ ± 100 kHz min. 
Carr ier Frequency Stabi lity ...................................... ± 1000 Hz max. 
Aud io Input Impedance (pre-emphasis 75µs) .... 600/ 150 Ohms 
Audio Input Level (100% mod.) ............................ + 10 ± 2 dBmt 
Aud io Frequency Response (30 Hz-15 kHz) ........ ± 1.0 dB max.2 

Harmon ic Distort ion (30 Hz-15 kHz) ............................ .. 0.5% max.a 
FM Noi se Level (referred to 100% FM mod.) ........ - 65 dB max. 
AM Noise Level (referred to carr ier voltage) ........ - 50 dB max. 
Subcarrier Input Level 

(30% mod. of carrier max.) .................................... 5 Volts max. 
Subcarrier Input Impedance ...................................... 10,000 Ohms 
Subcarrier Center Frequency Range ................................ 30-67 kHz 
Ma in-to-Sub Channel Crosstalk .......... ............................ .. - 55 dB4 

Sub-to-Main Channel Crosstalk ........................................ - 65 dB; 

Electrical 
Power Line Requirements: 

Transmitter: 
Line ............ 240/ 208 or 117 V, AC, 50/ 60 Hz, single phase 
Slow Voltage Variat ions ....................... ....... .......................... ± 5% 
Power Consumption ................................................... .150 Volts 

Crysta I Heaterg; 
Line ................................ 117 V, AC, 50/ 60 Hz, single phase 
Power Consumpt ion ...................................................... 28 Watts 

Tube Complement 
½ 6922 Frequency Modu- 1 6AS6 Mixer 

lated Oscillator 1 6922 Schmitt Trigger 
½ 6922 Cathode Follower 1 6227 Square Wave 
1 6686 Buffer Amplifier Amplifier 
1 6686 Doubler 1 OG3 Reference Voltage 
1 8156 Final Amplifier Regulator 
1 6922 Crysta I Osei I la tor 

Mechanical 
Overa l l Dimensions .. ..................... .19" wide, 10½" high, 11" deep 

(48.3 cm, 26.7 cm, 28.9 cm) 
We ight .......................................................... ................ 80 lbs. (36.29 kg.) 
Max imum Alt itude ..................................................... .7500 ft. (2290 m) 
Ambient Temperature Range ................................................ 20-45° C 
Fin ish ...................................................................................... Si Iver gray 

' l eve l measured at input :o pre•emphasis network using -400 Hz tone. 
:! Audio frequency response referred to 75 or SO u.sec pre-emphasis cu rve. 
:t Distortion includes all harmonics up to 30 kHz/ s and is meas ured following 

a standard 75 or 50 µsec de.emphasis network . 
'Reference shall be ± 7.5 kHz deviation of the subca rr ier by a 400 Hz 

tone . Main<hannel modulated 75% by 30•15,000 Hz tones . 

Ordering Information 
Type BTE-lOC FM Exciter .............................................. ES-560217 
Comprising the following: 

1 FM Exciter Unit (si lver gray fin ish) .................... Ml -560300-A7 
1 Crystal Un it .............................................................. M 1-560302* 

(*Sales Order must spec ify crystal frequency) 

TYPE BTX-1A SUB-CARRIER GENERATOR 
Performance 
Type of Modulation ... ..................................................... .................... FM 
Center Frequency Range of Sub-carrier .. ........................ 30-67 kHz 
Output Voltage ........ .. .................... .. ................................ 5 Volts min. 
Source Resistance ............ Approx. 400 Ohms, cathode follower 
Frequency Deviation (10Deb subcarrier mod.) ................ ± 7.5 kHz 
Modulation Capability ............................................................ ± 25 kHz 
Carrier Frequency Stability .................................................. ± 500 Hz 
Audio Input Impedance ........................... .. .. .. ........... 600/ 150 Ohms 
Audio Input Level (100% mod.) ........................... .+10 ± 2 dBm1 

Audio Frequency Response (30 Hz-60 Hz) ........ ± 1 dB max.2 

Harmonic Distortion (30 Hz-60 kHz) ............ .......................... 0.75%~ 
FM Noise Level (referred to 100% mod.) ............ - 60 dB max. 
AM Noise Level (referred to carrier) ........ .. .............. - 50 dB max. 

Electrical 
Power Line Requirements: 

Line ...................... .. .. .. 240/ 208 V, AC, 50/ 60 Hz, single phase 
Slow Voltage Variation .............................................................. ± 5% 
Power Consumption ....................................................... .100 Watts 

Tube Complement 
2 6AQ5 Reactance Modu- 2 6AH6 Frequency 

lator Divider(¼) 
1 6AQ5 Master Oscillator 1 6AH6 Frequency 
1 12AT7 Crystal Oscil- Divider (1 / 5) 

lator #1 1 6AU6 Crystal Oscil-
1 6AS6 Mixer lator #2 
1 6C4 Cathode Follower 1 12AT7 Cathode Follower 
1 6AH6 Frequency 1 12AX7 Subcarrier Muting 

Divider (1/3) 1 OD3 Voltage Regulator 
1 lEPl Cathode Ray Tube 

Mechanical 
Overall Dimensions ....................... .19" wide, 17½" high, 10" deep 

(48.3 cm, 44.5 cm, 25.4 cm) 
Weight. ........................ ... .. ............................................ 40 lbs. (18.64 kg.) 
Maximum Altitude ...................................................... 7500 ft. (2290 m) 
Ambient Temperature Range .................................................... 0-45°C 
Finish ...................................................................................... Silver gray 

Accessories 
BTS-lA Stereo Generator .................................................. ES-560202 
Spare Set of Tubes for BTS-lA .............................. .. ........ Ml-560005 
53 kHz Filter (required if transmitting Stereo) ........ Ml-560003 
Spare Set of Operating Tubes for BTE-l0C Exciter .... Ml-560301 
Cabinet for BTE-l0C FM Broadcast Exciter .............. .... M 1-560304 
Spare Set of Operating Tubes for BTX-lA 

Subcarrier Generator ................................................ .. .... M 1-34514 
Spare Crystal for BTE-l0C Exciter .......... .. ...................... M 1-560302* 

(*Sales order must specify channel frequency.) 

" Reference shall be ± 75 kHz deviation of the mai n•carrier by a 400 Hz 
tone . Sub•channe l mod ulated 100% (±7.5 kH z/ s} by 30 Hz-60 kHz tones. 

" Coil furn ished for 44 to 54 MH z for use where ll doubler follows the 
exci ter. 

' To order an exciter w ith umber g ray fln ;, h specify Ml •560300. 

Ordering Information 
Type BTX-lA Subcarrier Generator ................. .... ........... ES-27295 
Comprising the following: 

1 Subcarrier Generator Unit... .................. .. .. ................. M 1-34500 
1 Set of Operating Tubes .......................................... .. .. M 1-34514 
1 Crystal Unit, Type CR-18U .......................................... M 1-34520* 

(*Order must specify frequency of 67, 58, 42, 
or 32.5 kHz) 

1 Instruction Book .......................................................... IB-30262 
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• High quality FM Stereo performance 

• Plug-in pre-emphasis units 

• Hermetically sealed silicon diode 
power supply 

• Temperature stability 
- 20 to + 45 degrees C 

• Mono-stereo relay and indicator included 

Stereo Subcarrier Generator, Type BTS-lA 

Description 
The RCA Type BTS-l Stereo 

Subcarrier Generator, MI-560001, is 
an all new improved unit, de igned 
for high quality FM stereo operation. 
The generator produce a composite 
signal which is fed into the Direct 
FM exciter, BTE-IOC, or its prede­
cessor, BTE-IOB. 

All RC FM transmitter incor­
porating the BTE-IOB/ C Exciter can 
be used for simultaneous stereo and 
SC tran mi ion using the BTS-1 
Stereo Sub arrier Generator in con­
junction with a BTX-IA CA Sub­
carrier Generator. If, however, stereo 
and SC ervice are transmitted 
simultaneou ly, a filter, MI-560003, 
will be required at the output of 
the BTX-1 to make certain all 
spurious signals are attenuated at 

least 60 db at 53 kHz and below. 
Earlier RCA FM transmitters incor­
porating the MI-7016 Exciter may 
be used for stereo transmis ion using 
the BTS-IA. Simultaneous SCA erv­
ice is not feasible, however, if the 
MI-7016 Exciter is u ed. 

Minimum Adjustments 
The BTS-IA incorporates a sim­

ple, easy-to-follow circuit with a 
minimum of adju tments resulting in 
continued reliability and stability. It 
is designed for remote control opera­
tion, and in many in tances can be 
mounted in the transmitter cabinet 
or in any adjacent I 9-inch rack. 

Only two long life (10,000 hours) 
premium tube , a 7643 and a 6922, 
are used. Frequency stability is main­
tained with a 38 kHz oscillator hav-

ing an accuracy of ± 2 Hz. The 
power supply on i ts of hermetically 
ealed silicon diodes. All part are 

de igned for con ervative operation 
for maximum reliability. Plate volt­
age on the tubes is only 100 Volts. 

Built-in Matrix 
A matrix and time delay circuit 

are incorporated in the BTS-IA. The 
two stereo ignals from the studio, 
L (left) and R (right), are fed into 
the matrix to obtain sum and differ­
ence ignals. The difference ignal is 
amplitude, uppre eel carrier modu­
lated. L+R and L- R (DSB) and 
pilot ignals are added to form the 
compo ite signal ·which will fre­
quency modulate the exciter (BTE­
I0B/ C or MI-7016). The double side­
band signal (DSB) i generated in a 
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ring modulator, which consists of 
four matched germanium diodes in 
one assembly. The diodes all have 
identical ele trical characteristics re­
gardless of temperature. The sig­
nal-to-noise ratio and di tortion 
levels are the same for monophonic 
and stereophonic transmi sion. The 
L-R Signal at the output of the ring 
modulator is fed through a bandpass 
filter and added to the L+ R signal. 

The BTS-IA has a frequency re­
sponse of 30 Hz-150 kHz, + 1.5 dB. 
Di tortion (90 percent main channel 
modulation by a L-R signal) is I per­
cent or less. The signal-to-noise ratio 
under the same conditions as above 
is a maximum of -60 dB. Total dis­
tortion of a composite signal (45 per­
cent L+R and 45 percent L-R) 
(D B) modulation will not exceed 
0.75 percent. 

Standard Rack Mounting 
The BTS-IA Stereo Subcarrier 

Generator is de igned to fit a tand­
ard 19-inch rack, and is only IO ½ 
inche high. It offers utmo t acces i­
bility. To get at the back, all that 
is required is to remove a dust cover. 
There are four test points on the 
front panel for ·ease of servicing. 
There are only four screwdriver ad­
justment in the BTS- IA: ring modu­
lator balance, L-R (D B) amplitude, 
pilot amplitude, and pilot phase. 
There is one additional adjustment 
for matrix balance, that is set once 
at the factory for better than 50 dB 
balance (the unwanted channel re­
jected 50 dB or more). 

Mono and Stereo Modes 
The BTS-IA incorporates a witch 

for monophonic or stereophonic op-

era ting modes (local or remote opera­
tion). There is an indicator lamp on 
the BTS-IA to show when it is in the 
stereo mode. ,!\Then operating remote 
control, the monitor or receiver at 
the studio will indicate the unit is 
operating by reception of the I 9 kHz 
pilot tone. When remote control 
over telephone line is de ired, the 
BTR-1 l or BTR-20 remote control 
equipment should be used. 

Specifications 
Electrical 

Solid State Power Supply 
Power supply requirements for the 
generator are 117 or 208-240, ± ll 
Volts, 50/ 60 Hz. Ambient tempera­
ture range is - 20 to ± 45 degrees, 
Centigrade (same wide ambient spec­
ifications as for any current RC 
F 1 transmitter), which mean that 
no special heating or cooling require­
ment are nece sary for the trans­
mitter area. 

Pilot Carrier Stabi l ity ..... .............................................. .19 kHz ±1 Hz 

Subcarrier Suppression .................................................. 1 % or better 

Frequency Response, 30-15,000 Hz ................................ ±1.5 dBl 

Pre-emphasis .................................. .................................. 75 or 50 µsec. 

Left-Right Channel Separation ................................ 30 dB or better 

Crosstalk-Stereophonic 
(main channel to subchannel) ........ .................... 50 dB or better 

Crossta lk (Subchannel to main channel) ............ 50 dB or better 

Harmonic Distortion (100% modulation 
by composite stereo) ....................................................... 1 % or less 

Line Voltage Requirements .... 117 or 208-240 ±11 Volts, 50/60 Hz 

Power Consumption ..................................... .......... ................. 10 Watts 

Mechanical 
Temperature Range ...................................... - 20 to +45 degrees C. 

Altitude ........................ .............................................. 7,500 feet (2290 M) 

Finish ...................................................................................... Silver gray 

Dimensions ...................................... 10½" high, 19" wide, BK/' deep 
(excluding plugs) (26.67 cm, 48.26 cm, 20.80 cm) 

Weight. ........................................................................... 25 lbs. (11.4 kg) 

Accessories 
Set Spare Tubes for BTS-lA .......................................... M 1-560005 
53 kHz filter for use with BTS-lA when transmit-

ting stereo and SCA service ...................................... M 1-560003 
Input Adaptor for BTE-lOB .............................................. M 1-560004 

1 Audio frequency response referred to 75 or 50 µsec pre-emphasis curve. 

Ordering Information 
Type BTS-lA Stereo Subcarrier Generator com­

plete wi th pre-emphasis network, connectors, 
plugs and electrolytic capaci tor ... ......................... ES-560202 
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B.6602 

.. .. .. 

Studio Control Unit Transmitter Control Unit 

• For AM, FM or TV transmitters • Home-step provision-rapid homing 

• Provides fail-safe circuit 

• Lowest power consumption 
• DC system operates on proven 

dial telephone principles 

Remote Control System, Type BTR-11B 

Description 
The RCA Type BTR-1 IB Remote 

Control System is de igned for use 
with AM, FM or TV broadcast trans­
mitter equipment to remotely con­
trol the operation of the station 
transmitter and associated equip­
ment. With this equipment, A I and 
F 1£ stations now can be operated 
entirely from the broadcast studio or 
other remote point without an engi­
neer at the transmitter site. 

The Type BTR-1 IB Remote Con­
trol System provides control or meas­
urement facilities of all essential 
transmitter functions. Up to ten 
functions such as transmitter on-off, 
plate on-off, overload reset, power 
output, tower lights, etc. may be con­
trolled. Metering of filament \'Oltage, 

plate voltage, plate current, antenna 
current from a common point or 
base points, tower light current, 
modulation monitor, and frequency 
monitor may be read by means of 
the system. 

The radio broadcast transmitter 
remote control equipment consists 
e entially of-a Studio Control Unit, 
a Transmitter Control Unit, and a 
number of auxiliary units,- the exact 
number depending on the functions 
to be controlled. 

It is po sible to control and/ or 
measure the operation of up to IO 
transmitter functions with the Type 
BTR-1 lB Remote Control System. 

The Typical Metering and Con­
trol Functions Table contains a 
sample list of the transmitter circuits 
that can be measured and the opera-

tions that can be controlled by the 
Studio Control Unit at the remote 
location via two telephone lines with 
a loop resistance of up to 5000 Ohm . 
The Studio Control Unit is designed 
for rack mounting at the studio, 
while the Transmitter Control Unit 
and most auxiliary equipment 1s 
housed at the transmitter site. 

Studio Control Unit 
The Studio Control Unit has the 

following front panel controls: 
"home-step" witch, "on-raise-off­
lower" switch, power switch, indi­
cator lamp, meter, and function 
indicator dial. The Transmitter Con­
trol Unit has a power switch, indi­
cator lamp, function indicator dial, 
step switch, and "on-raise-off-lower" 
switch to facilitate local set-up or 
test operations. 
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Simplified Schematic of BTR-11B Remote Control System. 

Typical Control and Metering Functions 
for BTA-5T AM Transmitter Controlled by 

BTR-11 B Remote Control Unit (1 tower) 

Dial Control 
1 Transmitter On-Off 
2 Plate On-off 
3 Output Raise-Lower 
4 Overload Resel 
5 Tower Lights On-Off 
6 
7 
8 Spare 
9 Spare 

10 Spare 
11 Home 

Specifications 

Metering 
Filament Line 
Plate Volts 
Antenna Current 
Plate Current 
Tower Lighting Current 
Frequency Deviation 
% Modulation 

Calibrate 

Control Functions ................................................................................ 10 
Power Requirements ............................ .. .. 117 Volts, AC, 50 / 60 Hz 
Power Consumption and /or metering ........ 25 Watts maximum 
Calibration ........................... ........................................... Standard cell 
Meter ..................................... ... 0 to 150 percent (200 microamps) 
Telephone Line .... Special DC; 5000 Ohms loop resistance max. 
Fai I Safe Control. .................... ................. Meets FCC requirements 
Dimensions (overall): 

BTR-11B Transmitter 
Control Unit... ........................... 19" wide, 10½" high, 11" deep 

(48.26 cm, 26.67 cm, 27.94 cm) 
BTR-11B Studio Control Unit....19" wide, 10½" high, 6" deep 

(48.26 cm, 26.67 cm, 15.25 cm) 

Weight (approx.): 
BTR-11B Transmitter Control Unit... .............. .18 lbs. (8.17 kg.) 
BTR-11B Studio Control Unit... ........................... 18 lbs. (8.17 kg.) 

Accessories 
2-Meter Panels (AM Monitoring) .................................... ES-27220 
AC Voltage Pickup ................................................. ........... M 1-27516 
Tower Lighting Monitoring and Control Unit... ......... Ml-27519 
Tower Light Monitoring Unit... ......................................... M 1-27544 
Weatherproof Enclosure for M l-27544 ............... ............. M 1-27543 
Latching Relay Panel (including two relays) .............. M 1-27509-A 
Latching Relay, DPST, 6 amperes .......... ........................ M 1-27524-1 
Latching Relay, DPST, 30 amperes ................................ Ml-27524-2 
Latching Relay, 4DPT, 0.5 ampere .................................. M 1-27524-3 
RF Relay, 12.5 amperes ............................... .. ..... ...... .. ...... M 1-27545-1 
Momentary Relay, DPDT, 15-20 amperes ...................... M 1-27545-2 
RF Contactor, Latching Type SPOT, 25 amperes .... M 1-27755-1 
RF Contactor, DPDT, 25 amperes ........................ ........ M 1-27755-2 
Remote RF Pickup (rated up to 50 kW) .................... M 1-28027-B 
Remote RF Pickuµ (rated up to 5 kW) ... ... ........ ........ M 1-27966-B 
Meter Commutator .................... ............... .. ... .................... M 1-27555 
Remote Control Accessory Kit for BTA-50G .................. M 1-27687 
Remote Output Control for BTA-5/ lOH ...................... .. Ml-27517 
Remote Filament Control for BTA-5/ lOH .................... Ml-27518 
Remote Power Cutback Kit for BTA-5/ l0H .................. M 1-27520 
Miscellaneous Resistors and Parts for BTA-5/ lOH .... Ml-27540 
Temperature Indicator, Indoor -30 °F to + 150°F .... Ml-27550-1 
Temperature Indicator, 

Outdoor - 30°F to + 150°F .............................. .. ............ Ml-27550-2 
FM Monitor Preamplifier, McMartin ............ .............. TBM-2500 

Ordering Information 
BTR-11B Remote Control System (10 functions) ...... ES-34280 
Consisting of: 

1 Studio Control Unit... .................... ............................... M 1-27537 
1 Transmitter Control Unit... ....................................... M 1-27538-A 
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• Pushbutton selection of function position 
from studio position 

• Provisions for checking metering circuit 
calibration at control point 

• Operates without vacuum tubes 
amplifiers, oscillators or tuned circuits 

• Easy accessibility to all terminal 
connections and components 

BTR-20C Studio Control Unit 

B.6604 

Remote Control System, Type BTR-20C 

Description 
The RCA Type BTR-20C Remote 

Control Sy tern is designed for u e 
with AM, FM or TV broadcast trans­
mitter equipment to remotely con­
trol the operation of the station 
transmitter .and associated equip­
ment. With this unit AM and FM 
stations now can be operated entirely 
from the broadcast studio or other 
remote point without the presence of 
an engineer at the transmitter site. 

The Type BTR-20C Remote Con­
trol System provides control or meas­
urement facilities of all essential 
transmitter functions. Up to nine­
teen functions such as transmitter 
on-off, plate on-off, overload reset, 
power output, tower lights, etc., may 
be controlled. Metering of filament 
voltage, plate voltage, plate current, 
antenna current from a common 
point or base points, tower light cur­
rent, modulation monitor, and fre­
quency monitor may be read by 
means of the system. Spare control 
and metering accommodations are 
provided. This uriit may be used to 
control a second or standby trans­
mitter if desired. 

The radio broadcast transmitter 
remote control equipment consists 

essentially of a Studio Control Unit, 
a Transmitter Control Unit, and a 
number of auxiliary unit, the exact 
number depending on the functions 
to be controlled. With this equip­
ment it is po ible to control and/ or 
measure the operation of up to 19 
fun tion with the BTR-20C Remote 
Control System. 

Studio Control Unit 
The Typical Metering and Con­

trol Functions Table contains a sam­
ple Ii t of the tran mitter circuits 
that can be measured and the opera­
tion that can be controlled by the 

tudio Control nit at the remote 
location via two telephone line with 
a loop re istance up to 5000 Ohms. 
The Studio Control Unit is designed 
for rack mounting at the studio lo­
cation; while the ransmitter Con­
trol Unit and most of the auxiliary 
e9.uipm~nt is housed at the trans­
mitter site. 

The Studio Control Unit provides 
the following front-panel ontrols: 
"home" switch; "on rai e/ off lower" 
wit h; twenty illuminated, push­

button, function- elector switches; 
calibration control; and a power 
witch. On the Tran mitter Control 

Unit of the BTR-20C there is a pow­
er switch, step switch, "on raise/off 

lower" switch, indicator lamp, and 
an aperture behind which the num­
ber of the function being metered or 
controlled appears. This facilitates 
local set up or te t operation. 

Home-Step Provision 
Stepping switches located in both 

studio and transmitter units can be 
rotated to the de ired position by 
depre sing the related switch-indi­
cator. The push button for the posi­
tion the stepping switch is in lights 
up. A "home" witch is provided in 
the tudio unit to place the stepping 
witche in the two units in synchro­

nization. The "home" witch moves 
both unit to position 20. 

A pulser is incorporated in the 
studio unit to operate both steppers. 
By depressing the pu h-button of 
the desired position, the stepping 
swit he in the two units will move 
to that po ition and stop. It require~ 
a maximum of four seconds for the 
units to move from any position to 
any other po ition. Illuminated 
switches indi ate operating mode or 
position of the tepping switches. 
The mode to which the stepping 
witch is set can be read at the Trans­

mitter unit by an indicating dial 
attached to the shaft. 
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A blank sheet of drafting film is 
provided on which can be typed any 
desired legend to be cut out and 
inserted in the push-buttons. A chart 
cover is provided below each push­
button on which may be indicated 
normal meter readings and switch 
functions. 

Fail-Safe Circuit 
It i possible to read on the tudio 

meter any desired transmitter meter 
reading in any position of the tep­
ping switches. With the addition of 
the accessory, MI-27555 Meter Com­
mutator, up to twelve reading can 
be made on any one position of the 
BTR-20C. Means are provided for 
calibrating the line re istance by 
means of a standard cell. A fail-safe 
circuit is provided in the equipment 
system to meet all FCC require­
ments. In the event of a failure of 
the remote control system or the con­
trol telephone lines, the transmitter 
is automatically shut down. Both 
studio and transmitter units have 
self-contained power supplies. The 
remote control system requires the 
use of two "signal service" telephone 

ITI 

1sn 

TBI 11 181 11 

TBl -6 o------<> TBl -1 
TBl ,7 TB) 1 
TBI B TB) l 
TBI 9 TB) -4 

Function Po, ihon lndicoton 

pairs. In-as-much as these line carry 
only DC they can be rented at a 
minimum rate. 

A numer of auxiliary equipments 
are available to expand the facil­
ities or to make more flexible the 
operation of RCA Remote Control 
Systems. 

Remote RF Pickup 
Remote RF Pickup, MI-28027-B, 

provides the means of observing the 
antenna current at the studio con­
trol unit. The pickup coil is coupled 
to the antenna lead where it absorbs 
a sample of ,the transmitter RF out­
put. A diode rectifier provide · DC 
to operate the meter in the Studio 
Control Unit. A pickup can be in­
stalled at a common point to register 
the combined current of all the an­
tennas. J t can also be in tailed at the 
individual antennas to register the 
current of each antenna. It is satis­
factory for use with all transmitters 
up to and including 50 kW. Remote 
RF Pick-up, MI-27966, is similar to 
the above but is rated only for 5 kW 
transmitters or a total current of 
20 amperes. 

Accessory Meter Panel 
Meter Panel (AM Monitoring), 

ES-27220, provides the means of 
monitoring the output frequency 
and modulation of an AM transmit­
ter from the remote location. The 
studio control unit has provisions 
for connecting the meter panel to 
the meter circuit of the stepping 
switch. The unit contains a separate 
frequency meter and modulation 
meter mounted on a standard 19-inch 
panel. It includes a step-down trans­
former to supply voltage for illumi­
nating the meter lamps. 

AC Voltage Pickup 
AC Voltage Pickup, MI-27516, 1s 

installed at the transmitter and is 
connected to the transmitter control 
unit metering section. It provides an 
indication of the transmitter fila­
ment bus or line voltage on the 
studio control meter. 

Tower Lighting Equipment 
Tower Lighting Monitoring and 

Control Unit, MI-27519, may be con­
nected to the transmitter antenna 
tower lighting circuit to provide 
both the metering and control con-

Simplified Schematic of Remote Control System. 
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Front view of BTR-20C Transmitter Control Unit. 

nections to the transmitter control 
unit. It provides DC voltage to the 
studio control meter for indicating 
tower light current and has a relay 
control circuit which enables the an­
tenna tower light to be turned on 
and off from the studio control unit. 

Tower Lighting Unit, MI-27544, 
is similar to the above in that it will 
measure antenna lighting current up 
to 20 amperes. It does not incorpo· 
rate switching for control purposes 
and is recommended in instance 
where a photo-cell or other means 
are used to control the lighting cir­
cuits. Te111perature Indicator , MI-
27550-l and MI-27550-2, permit tem­
perature readings from - 30 to +150 
degrees F over the remote control 
system. The MI-27550-1 is designed 
for indoor use and the MI-27550-2 
for outdoor use. 

Latching Relay Panel 
Latching Relay Panel, MI-27509-A, 

is installed in the transmitting equip­
ment where its function is to turn 
the transmitter on and off, or other 
similar function. It contains two re­
lays which perform this control func­
tion when activated by the stu<iio 
control unit. One relay turns the 
filament supply on or off and the 
other relay turns the plate voltage 
on or off. 

Typical Control and Metering Function 
for AM BTA-1R AM Transmitter (3 towers) 

and BTF-SE FM Transmitter 
Controlled by BTR-20C Remote Control 

Dia l Control 

1 AM Transmitter On-Off 

2 AM Plate On-Off 

3 AM Output Raise-Lower 
4 Overload Reset 

5 AM Day-Night 

6 
7 
8 

9 

10 
11 Spare 

12 Spare 

13 FM Transmitter On-Off 
14 FM Plate On-Off 
15 FM Output Raise-Lower 

16 FM Overload Reset 

17 
18 
19 Tower Lights On-Off 

20 Home 

Metering 
Filament Line 

Plate Volts 
Common Point Current 

Plate Current 
Common Point Current 

Base Current 1 
Base Current 2 

Base Current 3 

AM Frequency Deviation 

AM % Modulation 

Filament Line 

Plate Volts 
Reflectometer 
FM Frequency Deviation 

Lighting Current 

Calibrate 
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Specifications 
Control Functions ............................................................................. ... 19 

Power Requirements ......................... ........... 117 Volts, AC, 50/ 60 Hz 

Power Consumption and / or metering ............ 25 Watts maximum 

Calibration ................................................ ...................... Standard cell 

Meter ........................................ 0 to 150 percent (200 microamps) 

Telephone Line ...... ............................ Special DC; 500 Ohms loops 
resistance max. 

Fail Safe ...................................................... Meets FCC requirements 

Dimensions (overall): 
8TR-20C Transmitter 

Control Unit... ........................ .19" wide, 10" high, 121/e" deep 
(48 cm wide, 25 cm high, 33 cm deep) 

8TR-20 Studio Control Unit... ... 19" wide, 10" high, 87/e" deep 
(48 cm wide, 25 cm high, 22 cm deep) 

Weight (approx.): 
8TR-20C Transmitter Control Unit... ............... 20 lbs. (9.07 kg.) 

8TR-20C Studio Control Unit... ... ...................... 20 lbs. (9.07 kg.) 

Accessories 
Type 8TRX-40A Extension Unit (19 functions) ............ M 1-27556 

2-Meter Panels (AM Monitoring) .................................... ES-27220 

AC Voltage Pickup, 115/ 230 Volt ............................ ...... M 1-27516 

Tower Lighting Monitoring an9 Control Unit... ........... M 1-27519 

Tower Light Monitoring Unit... ......................................... M 1-27544 

Weatherproof Enclosure for M l-27544 ...... ...................... M 1-27543 

Latching Relay Panel (including two relays) .............. M 1-27509-A 

Latch ing Relay, DPST, 6 amperes .................................. M 1-27524-1 

Latching Relay, DPST, 30 amperes ................................ M 1-27524-2 

Latching Relay, 4O,.. T, 0.5 ampere .................................. Ml-27524-3 

RF Relay, 12.5 amperes ........ ... ......................................... M 1-27545-2 

Momentary Relay, DPDT, 15-20 amperes ...................... M 1-27545-2 

RF Contactor, Latching Type, SPOT, 25 amperes .... Ml -27755-1 

RF Contactor, DPDT, 25 amperes ............................ M 1-27755-2 

Remote RF Pickup (rated up to 50 kW) ............... ......... Ml-28027-8 

Remote RF Pickup (rated up to 5 kW) ... .... ................. M 1-27966-8 

12 Function Meter Commutator ...................................... M 1-27555 

Remote Control Accessory Kit for 8TA-50G .................. M 1-27687 

Remote Output Control for 8TA-5/ 10H ............... ......... Ml-27517 

Remote Fi lament Control for 8TA-5/ lOH ...................... M 1-27518 

Remote Power Cutback Kit for 8TA-5/ lOH .................. M 1-27520 

Miscellaneous Resistors and Parts for 8TA-5/ 10H .... Ml-27540 

Temperature Indicator, 
Indoor - 30 °F to -t-150°F ................................................ Ml-27550-1 

Temperature Indicator, 
Outdoor - 30°F to + 150"F ...................... ...................... Ml-27550-2 

FM Monitor Preamplifier, McMartin ....................... ..... T8M-2500 

Ordering Information 
8TR-20C Remote Control System (19 functions) .......... ES-34274 

Consist ing of: 
1 Studio Control Unit... .................... ............................. M 1-27539-8 

1 Transmitter Control Unit... ......................................... M 1-27526-A 

Meter Panel, ES-27220 
for AM Monitoring. 

AC Voltage Pickup, M 1-27516. 

----

Tower Lighting Unit, Ml-27519. 

Latching Relay Panel, Ml-27509-A. 
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B.6606 

• Maintains proper transmitter 
output power 

• Requires only 5¼ inches 
in standard rack 

• Extended scale meter relay 

• Manual-Automatic switch 

Automatic Output Control 

Description 
The Automatic Output Control, 

MI-27564, is designed to stabilize and 
control transmitter output power 
within FCC allowed limits or to shut 
down transmitter operation in case 
of serious failure. It is easily installed 
at the output of the transmitter. 

In the case of AM transmitters, 
automatic power control is achieved 
by sampling the common point cur­
rent and automatically maintaining 
it at the value corresponding to the 
licensed power within a tolerance 
plus 5 percent and minus 10 percent. 
This is accomplished by the use of 
an RCA MI-27966 or MI-28027-A 
Remote Pick-up Unit connected at 
the common-point and operating as 
an RF to DC current transducer. The 
output of the transducer is a func­
tion of carrier current only and does 
not respond to the modulation. FM 
or TV Transmitters are controlled 
by connecting the output of a re­
flectometer to the input of the auto­
matic output control. In the case of 
television transmitters two control 
units are required to maintain the 
aural and visual outputs within 
required limits. 

The output of the transducer is 
then fed to the input of the Auto­
matic Output Control which con­

'stantly amples this input from the 
tran ducer. If it varies beyond the 
above tolerance, it acts to correct the 
transmitter output power by operat­
ing a motorized transmitter power 
output control. In the event that the 
automatic power output control can­
not correct the transmitter to proper 
output level within a elected period 
(about I½ minutes) the power con­
trol will lock out and sound an alarm 
at the studio. Provi ion has been 
made in the existing remote control 
system to take manual control and/ 
or to reset the autoJllatic power con-

Specifications 

trol. The unit may be automatically 
disabled while the carrier is being 
interrupted for a Conelrad test alarm 
or when the transmitter is shifted to 
Conelrad operation. 

The Automatic Output Control is 
contained on a panel mounting 
cha sis, 19 inches wide, 5¼ inches 
high and 9½ inches deep overall. 
The panel contains a manual-auto­
matic switch, power-on indicator 
light and two lights designed to indi­
cate increasing or decreasing power 
output. A meter relay with contacts 
that are fixed at upper and lower 
tolerances is also mounted on the 
ame panel. 

Power Requirement... ........... .. 117 Volts, AC, 50/60 Hz, 25 Watts 
Fuse .............................................................................................. ½ amp. 
Meter .......... Extended scale, 70 µa to 130 µa with fixed contacts 
Dimensions Overall. ................ ...... .19" wide, 5¼" high, 9½" deep 

(48.26 cm, 13.34 cm, 24.13 cm) 
Weight... ................................ .. ......................... 10 lbs. approx. (4.5 kg.) 

Ordering Information 
Automatic Output Control. ................................................... M 1-27564 
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Tone Alarm 

Description 
The RCA Type BTRA-5B Tone 

Alarm Equipment is an automatic 
system based on a series of tone gen­
erators that can provide up to four 
simultaneous alarm or status func­
tions when installed at studio and 
transmitter locations. The system is 
comprised of the MI-27551 BTRA-
5B Transmitter Unit and the MI-
27553 BTRA-5B Studio Unit which 
are connected by an inexpensive low 
frequency telephone line. When used 
in conjunction with the BTR-1 IB 
or BTR-20B Remote Control Equip­
ment, an additional telephone line 
is not required. 

The alarm system consists of a 
series of tone generators located at 
the transmitter. Should trouble de­
velop, the tone generator trips out 
and a selective detector in the studio 
then flashes an alarm. The tone 
alarm system may be used to indicate 
such varied functions as transmitter 
overload, out of tolerance operation, 
burglar alarm, standby generator 
status, over temperature conditions 
and many other applications. 

Both transmitter and studio units 
are mounted on panel-mounting 
chassis 19 inches wide, 7 inches high 
and 8% inches deep overall. The 

• Basic unit provides up to 4 simultaneous 
alarm/status functions, and can be 
expanded to 8 functions 

• Reserve battery supply for fail-safe operation 

• Occupies 7 inches in standard rack 

• Standard transformer components 

Equipment, Type BTRA-58 

Lransmitter panel includes an indi­
cator light inclicatin6' when power is 
on, and a power switch . It operates 
from a 115 Volt, 50/ 60 Hz AC line 
and power consumption is approxi­
mately 6 Watt . A torage battery is 
provided for fail-safe operation. The 
battery is constantly being char6'ed 
while the equipment is in operation 
for instantaneous operation if power 
fail . The oscillator units operating 
at four different frequencies are 
epoxy encapsulated. 

The alarm tones are transmitted 
from the transmitter over the tele­
phone line to the studio and fed into 

Specifications 

a resonant reed relay with reeds 
tuned to the approximate frequen­
cies. Each of these detectors will flash 
an alarm if the tone to which it is 
tuned is removed. The studio unit 
panel has provisions for four lighted 
display screens to indicate the fault. 
There is also a power switch, power­
on indicator lamp, and reset button. 
There is a gain control on both 
studio and transmitter chassis to 
regulate the telephone line, and 
transistor amplifier with input and 
output transformer and gain control. 
A fuse and fuse supply is located on 
the rear of both studio and trans­
mitter units. 

Number of Alarm/ Status Functions ............ Basic unit 4, 8 max. 
Power Requirements ................ 115 Volts, AC, 50 / 60 Hz, 6 Watts 
Dimensions (overall-both units) .... 19" wide, 7" high, 8¾" deep 

(48.26 cm, 17.78 cm, 21.27 cm) 
Weight: 

Transmitter Unit, M l-27551... ................. Approx. 10 lbs. (4.5 kg.) 
Receiver Unit, M l-27553 .......................... Approx. 10 lbs. (4.5 kg.) 

Ordering Information 
BTRA-58 Tone Alarm Equipment... ..................................... ES-34281 

Including the following: 
1 Transmitter Unit ............................................................ Ml-27551 
1 Studio Unit complete with four clear caps, four 

red and four green bases for display screens, 
sheet of 8½ by 11-inch Mylar Film and lamp 
changing tool .................................................................... Ml-27553 
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• Reliable logging of 5, 10 or 
20 functions 

• Suitable for AM, FM and TV 

• Compatible with BTR-11B 
and BTR-20C Remote 
Control Equipment 

• Three built-in alarms 

• Solid state electronic 
switching 

• Automatic synchronization 
in remote systems 

Automatic Logging Equipment, Type BTG-Series 

Description 
RCA Automatic Logging Equip­

ment supporting 5, 10 or 20 func­
tions is available for local or remote 
operation by AM, FM and TV 
broadcast stations. The system is 
completely automatic and designed 
to record all operating parameters 
required by FCC regulations as well 
a other crucial or important func­
tions. Each meter reading is scanned 
at approximately 2-second intervals 
for a permanent record. 

Six Automatic Logging Systems 
are available. The BTG-5AL (local) 
or BTG-5AR (remote) systems are 
designed to measure all required 
functions for the small AM or FM 
station. These include such functions 
as plate voltage, plate current, 
frequency deviation, power output, 
and tower light current. 

The BTG-l0AL/ AR IO function 
ystems will measure the required 

basic functions for the visual and 
aural transmitters of the VHF or 
UHF Television station. It also 
provides a more flexible logging 
system for the AM or FM station 
desiring to record more than basic 
operating parameters. 

The BTG-20AL/ AR 20-function 
logging systems are available for the 
AM-FM-TV broadcaster desiring 
flexibility in automatic logging. 

A single record alarm unit com­
pri es the BTG-5AL/ IOAL system. 
The BTG-5. R / l0AR have a single 
record alarm unit and also an ad­
ditional remote transmitter unit. 
The BTG-20AL/ AR systems require 
an extension record unit to mount 
above a BTG-lOAL/ AR Record 
Alarm Unit. 

The BTG Record-Alarm units 
are rack-mounted chassis that con­
tain one or two strip recorders, a 
centrally located plug-in amplifier­
control module and operating con­
trol panel; and on the right, two 
adjustable contact making microam­
meter and five or ten tally lights 
indi ating the function being logged 
and a sociated calibration controls. 
The unit requires 8¾ inches of rack 
spa e·. The extension record unit for 
the BTG-20AL/ AR systems is 
similar and occupies an additional 
8}~ in he. 

The Remote Transmitter Logging 
Unit is elf-contained on a similar 

rack-mou11ted chas i . A single on-off 
power switch and a tally light that 
indicates operating mode occupy the 
front panel. The studio and trans­
mitter unit are connected by a 
single DC telephone line. The 
recorder has a high input impedance 
which makes the accuracy independ­
ent of telephone line variation . 

In the BTG-systems, easily read 
recorders automatically log up to 
fiye operating parameters each. It 
is a single point strip hart recorder 
whi h operate · at a speed of one 
inch per hour and contain paper 
for over two weeks of operation. The 
parameter to be recorded are 
sequentially selectd by a stepping 
switch. Each function is recorded 
within a two second period. The 
rhart paper is the inkless pressure 
sensitiYe type and, therefore, re­
quires a minimum of attention. 
Voltage applied to the line for 
maximum recorder deflection is one 
,·olt. The recorder accuracy is with­
in the FCC requirement of two per­
cent. Each recorder is supplied with 
a legend on which the operator ran 
identify and pro,·ide an appropriate 
scale for each reading. 
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The BTG Amplifier-Control mod­
ule is self-contained, olid state, 
plug-in containing most of the im­
portant circuit of the system such 
as: recorder pulse generator, step­
ping pul e generator, alarm circuits, 
removable plug-in operational am­
plifier and zener regulated power 
supplies. Stabilization of the opera­
tional amplifier is accomplished by 
the u e of approximately 80 dB of 
feedback. 

MI-27568-2 DC Amplifier unit for 
use with the frequency modulation 
monitors. 

is recorded on the chart recorder. 
Frequency deviation signal is obtain­
ed from a frequency monitor. Tower 
lights and flasher are also monitored 
for proper operation. Various types 
of tran ducers are available to pro­
vide the tandard one Volt DC (full 

For automatic AM logging, base 
and common point currents are 
monitored via RF pickup units in­
stalled at the towers and phasor. 
These RF samples are fed to trans­
ducers which have been calibrated 
against the station's RF ammeter. 
The DC variation of the transducer 

cale) for all readings. Other im­
portant optional and accessory 
equipment is listed below under 
specifications. 

The Automatic Logging System 
may be expanded to include the 
BTRA-5B Tone Alarm System (ES-
34281). The systems may be expand­
ed for complete remote control by 
the addition of the BTR-llB 
Remote Control Equipment (10 
functions) or the larger BTR-20C 
Remote Control Equipment (19 
functions). Logging of FM and TV 
stations require the MI-27568-1 or 

Specifications 

Remote 
Transmitter 

Logging 
Unit 

Logging Functions ........................................................ 5, 10 or 20 
Record Method .................... lnkless, separate calibration for 

each function on strip chart 
Measuring Circuit ......... ......................... Galvanometer Movement 
Accuracy ..... ........... .................................................................. 2% max. 
Input Impedance .......................................... ................. .100,000 Ohms 
Chart Speed ............................................... .111 (2.54 cm) per hour 
Chart Size ............ .. .................... ...................... 30 ft. long, 2" wide 

(9.14 M x 5.08 cm) 
Chart Life ........................................................ 360 hours (15 days) 
Frequency Deviation Alarm .................... Contact making Micro-

ammeter 10-0-10 µ.A 
Power Output Alarm .... Contact making Microammeter 0-20 µ.A 
Alarm Limits ........................................................................ Adjustable 
Operating Controls ................ Power On-Off, Stepping On-Off, 

and Alarm Reset 
Adjustments ............ Two: Frequency Deviation Zero Adjust, 

Amplifier Gain 
Power Requirements: 

Studio or Local ............................ 115 V, AC, 60 Hz, 50 Watts 
Transmitter ...................... .. ............ 115 V, AC, 60 Hz, 25 Watts 

Finish: 
Studio or Local ........................................ Black and Si Iver Gray 
Transmitter .................................................................... Silver Gray 

Ordering Information 
BTG-5AL 5-Function Local Automatic Logging 

Equipment ...................................................................... ES-561485 
BTG-lOAL 10-Function Local Automatic Logging 

Equipment ...................................................................... ES-561486 
BTG-20AL 20-Function Local Automatic Logging 

Equipment ...................................................................... ES-561487 

Dimensions Overall: 
Studio or Local ................... .19" wide, 8¾" high, 8½" deep 

(48.26 cm. 22.22 cm, 21.59 cm) 
Transmitter ............................ 19" wide, 8¾" high, 12½" deep 

(48.26 cm, 22.22 cm, 31.75 cm) 
Extension (BTG-20AL/ AR Only) ............ 19" wide, 8¾" high 

(48.26 cm, 22.22 cm) 
Weight: 

Studio or Local ................................... .15 lbs. (approx.) 6.8 kg. 
Transmitter .. ........................... .. .......... .10 lbs. (approx.) 4.5 kg. 
Extension Unit for BTG-20AL/ AR Only ............ 5 lbs. (approx.) 

2.3 kg. 
Accessories 
30-Foot Roll Strip Chart ................................................ Ml-561430 
Spare Amplifier-Control Module ... .......... .............. ..... M 1-561433 
BTR-11B Remote Control Equipment .................... ES-34280 
BTR-20C Remote Control Equipment ........................ ES-34274 
BTRA-5B Tone Alarm System .................................... ES-34281 
BW-llA AM Frequency Monitor .... .. ... ....................... ES-34042 
BW-66F AM Modulation Monitor ........... ................. Ml-30066-B 
BW-73A FM Multiplex Monitor .................................... ES-560200-A 
TBM-3000 McMartin FM Frequency Monitor ............ Ml-560315 
Power Max (Negative Peak Limiter) ...... .................. M 1-34654 
Tower Light Monitor ............................... ......................... M 1-27544 
Tower Light Monitoring and Control Unit ................ M 1-27519 
Monitor Amplifier Unit (FM) ........................................ Ml-27568-1 
Monitor Amplifier Unit (TV) .. ........... ................... ... .... . M 1-27568-2 
RF Pickup Unit ................................................................ Ml-27666-B 
RF Pickup Unit ................................................................ Ml-28027-B 

BTG-5AR 5-Function Remote Automatic Logging 
Equipment ...................................................................... ES-561488 

8
\~-J~t~e;t~~~.~~·i·~~····~~.~~~~ ... ~.~~.~~~.~'.~ .... ~~~_'.Et561489 

8\~~t~e~-~~.~~~'.~~-.~~~.~~.~ .. ~.~~.~~.~'..~ ... ~~.~'..~h-561490 
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• 

.. " 

• Continuous indication of broadcast 
frequency and modulation 

• Simplified operation, no adjustments 
necessary during operation 

• External meters may be remotely located 

• Compact size, requires minimum rack space 

Frequency Monitor and Modulation Meter 

Description 
The Type 335-BR Frequency and 

Modulation Meter monitors FM 
transmitters reliably, accurately, over 
long periods of time. o adjustment 
are necessary during operation, and 
because the instrument does not de­
pend on a tuned circuit, it is not 
necessary to re-set the carrier level or 
re-align circuits. The instrument is 
specifically designed to operate with­
out adjustment week after week. It 

gives continuous indication of broad­
ca t frequency and of modulation 
level at all times, and has FCC type 
approval. Simple to install, compact 
in size, the 335-BR FM monitor can 
be cabinet or rack mounted. 

of the counter circuits, a crystal­
controlled oscillator at 200 kHz is 
provided. This check is operated by 
a front-panel switch. 

The 335-BR include provision for 
operation of a console modulation 
meter, as well as remote peak modu­
lation indicator lamp. T he percent­
age modulation at which the lamp 
flashes is adjusted on the front panel. 

low-temperature coefficient crys­
tal, oscillating in ide a temperature­
controlled oven, provide the refer­
ence standard. To check the accuracy 

Specifications 
Frequency Monitor: 

Frequency Range ......... ... Any frequency, 88 MHz to 108 MHz 
Supplied with crystal frequency matching customer's 
transmitter. 

Deviation Range ................................................ + 3 kHz to - 3 kHz 
mean frequency deviation 

Accuracy .......................................... Deviation indicator accuracy 
better than ± 1000 Hz (±.001%) 

Power Required ................ Approximately 2 Watts. Operates 
satisfactorily at levels above and below 2 Watts 

Modulation Meter: 
Modulation Range ........ Meter reads full scale on modulation 

swing of 100 kHz. Scale calibrated to 100% at 75 kHz; 
133% at 100 kHz. 

Accuracy .......... .. .................... Within 5% modulation percentage 
over entire scale 

Meter Characteristics .................. Meter damped in accordance 
with FCC requirements. Reads peak value of modulation 
peak of duration between 40 and 90 milliseconds. Meter 
returns from full reading to 10% of full value within 500 
to 800 milliseconds. 

Frequency Response .................................... Flat within ±½ dB 
from 50 to 15,000 Hz 

External Meters .............. Provision is made for installation of 
remote meter having full scale sensitivity of 400 micro­
amperes. Scale should indicate 100% modulation at 300 
microamperes. Extra meters can be supplied with unit. 

Peak Limit Indicator: 
Peak Limit Range ...................... From 50% to 120% modulation 

(75 kHz = 100%). Provision for external peak limit in­
dicators. 

Audio Output: 
Frequenc9 Range .... .. 20 Hz to 20 kHz. Response flat within 

±½ dB. Equipped with standard 75 microsecond de­
emphasis circuit. 

Distortion ........................ Less than 0.25% at 100% modulation 
Output Voltage ................................ 10 Volts into 20,000 Ohms, 

at low frequencies (at 100% modulation) 
Noise ...... .. ............ At least 75 dB below audio output level 

resulting from 100% modulation at low frequencies 
Monitoring Output ................ 4.0 mW into 600 Ohms, balanced, 

at 100% modulation (at low frequencies) 
Tube Complement: 2-6AC7, 1-7F8, 6-6V6, 1-6SL7-GT, 

1-2050, 1-5R4GY, 2-VR-75, 1-6Y6G, 1-6SJ7 
Dimensions (overall) .................. 10½" high, 19" wide, 14½" deep 

(26.67 cm, 48.26 cm, 36.83 cm) 
Weight. ............................................................................. 45 lbs. (20.4 kg) 
Power ................................ 115 Volts, ± 10 Volts, 60 Hz, 165 Watts 

Accessory 
Remote Modulation Meter .................... .............................. HP-112-13 

Ordering Information 
Hewlett-Packard FM Frequency Deviation and 

Modulation Monitor (specify frequency) ............ Model 335-BR 
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• Separate frequency monitor 

• Frequency range 88 to 108 MHz 

• Stable, accurate, trouble-free performance 

• Provisions for external meter 

FM Frequency Monitor 

Description 
The McMartin Model TBM-3000 

FM Frequency Monitor is designed 
to meet FCC requirements for meas­
uring the frequency deviation of an 
FM broadcast transmitter from its 
assigned frequency in the range of 
88 to 108 MHz. The TBM-3000 
Monitor provides a separate means 
of monitoring the fre9.uency of an 
FM station, thus permitting its use 
in combination with modulation and 
deviation monitors of recent design 
for stereo and SCA use. The RCA 
BW-73A FM Multiplex Monitor, 
when used with the TBM-3000 pro­
vides a complete FCC approved sta­
tion monitoring combination. 

The TBM-3000 monitors the 
transmitter frequency by hetero­
dyning ·the sample of the transmitter 
output to a standard frequency for 
measurement. 

Provisions are made for substitut­
ing a precise crystal controlled 200 
kilohertz signal in place of the het­
erodyned transmitter signal to make 
possible the exact calibration of the 
frequency counter circuit and meter 
for zero indication. Then when the 
heterodyning oscillator is injected, 
the frequency indicating meter will 
show the deviation of the transmit-

60 

ter center frequency from zero or the 
assigned frequency. 

The power supply is doubly regu­
lated for stability of operation, and 
accuracy of measurements. The main 
power transformer furnishes the fila­
ment voltages and high voltages. It 
is a constant voltage tyr,e self-regu­
lating transformer to protect against 

power line voltage changes affecting 
either the tube heaters or the high 
voltage. The high voltage rectifier 
is of the silic.on diode type to obtain 
trouble-free long life. A single sec­
tion LC type filter is followed by 
an electronic gas tube volt~e regu­
lator which further stabilizes the 
high voltages, and attenuates hum 
and noise from this source. 

Specifications 
Frequency Range ................ ............................ 88 to 108 .MHz, fixed 
Deviation Range .......... +4 kHz to - 4 kHz of specified frequency 
Accuracy .............................. Better than 1000 Hz at any frequency 
Stability .............. .................................... 75 to 150 Hz within 24 hours 
RF Input ........... .......... .. .1 to 5 Volts at 50 Ohms, ½ Watt max. 
Front Panel lndicators ...... Modulation meter, AC power (neon), 

Crystal oven (6 V. incandescent) 
Outputs ................................ Provisions for external remote meter 

optionally available 
Tubes and Diodes: 

3-6201, 2-6265, 1-5814A, 1-082, 1-OA2, 4-1N56 
Rectifiers ..... ............................... .... 4 silicon 750 ma at 600 Volts 
Power Requirements ...... .. ... .100-130 Volts, AC, 60 Hz, 55 Watts 
Dimensions Overall. ........... ............ 1911 wide, 8¾" high, 7½" deep 

. (48.26 cm, 22.22 cm, 19.05 cm) 
Weight.. ..................... ................................................ ....... 18 lbs. (8.2 kg) 

Ordering Information 
FM Frequency Monitor (McMartin Type TBM-3000) ...... M 1-560315 
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Stereo Monitor 

Description 
The fcMartin TBM-4500A all si licon solid state 

stereo monitor is a self-contai ned unit for measure­
ment of all modulat ion characteristics of FM stereo. 
Three modulation meters feature imultaneous read­
ings of left, right and total modulation. All meter 
functions are controlied by one switch. The meters 
confonn to FCC requirement and are protected 
against evere overload. ·when no tereo i broadca t, 
all meters will read identically. Pilot injection can be 
monitored at any time without affecti ng modulation 
metering. A pilot light indi~ator on the front panel 
indicates when the 19 kHz pilot is on. An adjustable 
high speed peak indicating light is also located on the 
front panel. Remote meteri ng can be provided. 

Specifications 
RF Input: 

Impedance .................................................... 50 Ohms unbalanced 
Sensitivity .................................................................... 0.1 to 1 Watt 

Composite Input: 
Impedance ......................... .. ............................................. 50 K Ohms 
Sensitivity .................................... 0.1 to 1.5 Volts Peak-to-Peak 

Left or Right Modulation Meters: 
Accuracy ........................................................................... ..... ± 0.5 dB 
Frequency Response ........................ 30 to 15,000 Hz ±0.5 dB 

Total Modulation Meter: 
Accuracy ............................................ .. .................................. ± 0.5 dB 
Frequency Response ........................................ 30 to 75,000 Hz 

Left and Right Audio Output for Monitoring Circuits: 
Source Impedance ........................................ 600 Ohm balanced 
L~vel ·:· ························•+ 5 dBm @100% modulation at 400 Hz 
D1stort1on ...... .............................. Less than 1 % (50 to 15,000 Hz) 

Left and Right Audio Output for Distortion Measurement: 
Impedance ........................................................... .10 K or greater 

• Fully "plug-in" modular design 

• All metering function on one switch 

• Direct meter reading of separation and crosstalk 

• All silicon solid state 

Level ............................ 8 Volts @ 100% modulation at 400 Hz 
Frequency Response ............. ........... 30 to 15,000 Hz ± 0.5 dB 

Distortion : 
Monaural .................................................... 0.25% (30 to 15,000 Hz) 
Stereo .......................................................... 0.5% (30 to 15,000 Hz) 
Noise Level ........ - 66 dB below 100% modulation at 400 Hz 

Stereo Phones Output: 

~~~eid~.~.~~ ... ·.::::::::::::::::::::::::::::::::::::::::·.::::::::::::::::::::::::::::~~Jo i~~~ 
Composite Output: 

Source Impedance ............................................................ 300 Ohms 
Level ............................................................ 0.30 Volt Peak-to-Peak 
Frequency Response .................... 50 to 100,000 Hz ± 0.2 dB 

Pilot Injection Circuit: 
Accuracy .................................................................................... ± 0.5% 
Meter Indication ....................... .. ....................................... 6 to 12% 
Indicator ..................... ..................................................... Pilot Lamp 

(operates at 6% injection or higher) 
Peak Flasher ........ Peak light adjustable to read positive or 

negative peaks from 50% to 100% modulation 
Separation: 

Left into Right ................ .. ...... 50-15,000 Hz, 35 dB or better 
Right into Left ................ ........ 50-15,000 Hz, 35 dB or better 
67 kHz into either channel ........ .................... - 60 dB or better 

Measurement of suppressed 38 kHz carrier: 
Modulated 100% with frequencies 

above 5 kHz ................................................ Better than 46 dB 
No Modulation ............................................ Better than 55 dB 

Cross Talk: 
Main to stereo Sub .. ...... .. .. ................................ 46 dB or better 
Stereo Sub Channel to Main ............ ............ 46 dB or Better 
67 kHz into Main or Stereo ..... ....................... 66 dB or better 

Power Requirements ....... .105-125 Volts, AC, 50/ 60 Hz, 45 Watts 

Dimensions (Overall) ................ 19" wide, 8¼" high, 14" deep 
(48.26 cm, 20.96 cm, 35.56 cm) 

Weight .................................................................... 25 lbs. (11.34 kg.) 

Finish .................................................. Blue and brushed aluminum 

Ordering Information 
Solid State Stereo Monitor ........ McMartin Model TBM-4500A 
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RF Amplifier 

Description 
The McMartin TBM-2500 RF 
mplifier is de igned for use with 

the McMartin TBM Series of sta tion 
monitors when remote operation is 
neces ary. It al o serves other mon­
itor which require a higher input 
power level, and will feed a combina­
tion of high and low input level 
monitors. 

The eq uipment operates over the 
full 88-108 MHz range. RF Sensi­
tivity is in the order of 300 µ, V for 
½ Watt output or 1000 µ,V input 
for 2 Watts output. The equipment 
is de igned for standard rack mount­
ing. Complete alignment is made 
from the front panel. The amplifier 
circui ts are table and of non-critical 
de ign and are completely shielded. 
The design afford exceptionally 
long tu be life. 

• Complete alignment from front panel 

• Relative signal level meter 

• Carrier failure relay for alarm circuit 

• Stable, non-critical design 

• Complete circuit shielding 

Specifications 
Operating range ................................................................ 88-108 MHz 

RF Sensitivity .......................... 300 µV input for ½ Watt output 
1000 µV input for 2 Watts output 

Input .......................................................................... 50 Ohms coaxial 

Outputs ............... .................... ... .......................... (2) 50 Ohms coaxial 

Dimensions .................... .................. 19" wide, 5¼" high, 7" deep 

Finish .................................................................... Natural gray panel 

Power ................................................ 120 V AC, 50-60 Hz, 45 Watts 

Ordering Information 
McMartin RF Amplifier ....................... : .................. Type TBM-2500 
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• Modulation meter indicates 
total modulation of stereo 
and SCA program material 

• Positive and negative peak 
flasher indication 

• Output for stereo adaptor provided 

• Measures subcarrier deviation 

• Complete station monitoring by addition 
of accessory frequency meter 

FM Multiplex Monitor, Type BW-73A 

Description 
The Type BW-73A FM Multiplex 

Monitor is an RCA engineered test 
instrument capable of supplying the 
necessary information to assure the 
multiplex broadcaster of high qual­
ity transmission. The instrument is 
type approved as an FM Broadcast 
Modulation Monitor by the FCC 
(Approval umber 3-118). When 
used with the McMartin Model 
TBM-3000 Frequency Monitor, it 
provides a complete station monitor. 

Monitoring Functions 

B.6818 

Specifically, the BW-73A will_ per­
form the following functions: indi­
cate total modulation on the main 
carrier, the subcarrier(s) modulation 
of the main carrier, per cent pro­
gram modulation on each subcarrier, 
beep tone modulation of main car­
rier, the swing on any external sub­
carrier, and will measure the RF in­
put level to assure proper operating 
conditions in the monitor. A front 
panel flasher lamp with adjustable 
threshold will indicate modulation 

peaks in any of the above services. 
In addition, • outputs are available 
for aural monitoring of the above 
through phones or station lines. The 
Monitor will give continuous indi­
cation directly in per cent of main 
carrier deviation by the subcarrier. 

Remote Metering Terminals 
Terminals are provided for the 

connection of external meters for re­
mote monitoring of all metered func­
tions. A separate output is provided 
for interconnection of the station's 
distortion and noise meter. With 
this set-up, accurate measurements 
may quickly be made of signal-to­
noise, distortion and frequency re­
sponse. Similarly, the BW-73A will 
measure main-to-subcarrier as well as 
u bcarrier-to-subcarrier crosstalk. 

Rack. Mounting Unit 
The Type BW-73A FM Multiplex 

Monitor is designed to mount in a 
standard relay rack. T ·he equipment 
is a self-contained unit mounted on 

a vertical chassis. All circuits are 
mounted on the chassis behind a 
hinged front panel which greatly 
facilitates maintenance and servic­
ing. Tubes are accessible from the 
rear. The two meters (modulation 
and deviation), peak indicator lamp 
and operating controls are located 
on the front panel for ease of op­
eration and monitoring. 

Circuit Features 
The RF input signal is injected 

on a 50 ohm line and the level ad­
justed according to meter_ indication. 
The input level chosen was such that 
the monitor would be capable of 
making overall transmitter measure­
ments and yet be relatively insensi­
tive to spurious or unwanted sig­
nal . The oscillator is crystal con­
trolled and operates at 10.7 mHz 
above the station channel. The mix­
er stage is followed by broadband 
I.F. and discriminator circuitry. The 
succeeding amplifier output is switch 
selected for choice of monitoring 
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mode. The subcarrier filters are plug­
in unit allowing fast convenient 
changes or additions of subcarriers 
should the need arise. 

The subcarrier chain employs two 
double anode zener diodes in cas­
cade guaranteeing the stability of 
the limiting level. At this point, the 
FM wave is applied to the pulse­
counter detector where it is demodu­
lated. Residual subcarrier i removed 
in the low pass filter and the remain­
ing audio signal drives two eparate 
tages. The first of the e de-empha­

size the modulation, and it is this 
output which may be used for aural 
monitoring and distortion measure­
ments in conjunction with an aux­
iliary di tortion and noise meter. 

Self-Contained Power Supply 

INPUT 
PICKUP 
LOOP 
88 -

108 MC 

2ND IF 
AMPLIFI ER 

6AU6A 

1ST IF 
AMPLIF IER 

(10,7 MC) 

SU8CARRIER 
SECTION 

~

ARRIER LEVEL 
SUBCARRIER 
DEVIATION 

sue­
CARRIER 

# I 
FILTER 

The second tage is an amplifier 
for driving the peak modulation in­
dicator stage and the vacuum tube 
voltmeter-type modulation meter. 
The VTVM stage is compensated 
against zero drift. The ballistics char­
acteristics of the meter meet the re­
qui rements of the FCC. The elec­
tronically regulated power supply is 
self-contained. 

LOW 

Specifications 
Electrical 
RF Input: 

Frequency Range ........................................................ 88-108 MHz 
Impedance .................................................... 50 Ohms unbalanced 
Sensitivity ......................................................... ........... 2 to 14 Volts 

Main Carrier: 
Frequency Response (30-15,000 Hz) ................ ± 0.5 dB max.1 
Harmonic Distortion (30-15,000 Hz) .............................. 0.5% max. 
Noise Level ..... .. .. ................ ....................................... - 65 dB max.2 

Frequency Deviation for 100% Mod ............................... ± 75 kHz 
Subcarrier:3 

Frequency Response (30-6,000 Hz) .................... ± 0.5 dB max.1 
Harmonic Distortion ............................................................ 1% max. 
Noise Level .............................................................. - 65 dB max.4 

Center Frequency Range ............................................ 30 to 67 kHz 
Frequency Deviation for 100% Mod ............................... ± 7.5 kHz 

Outputs: 
Audio Monitoring Circuit: 

Source Impedance ............................... .150 Ohms balanced / 
600 Ohms balanced 

Level ............................................................................. .... ....... 1 Volt 
Audio Distortion Meter Circuit: 

Source Impedance .................................................. 20,000 Ohms 
Level (at 100% Mod.) .. .... ................... ............................. 4 Volts 

Subcarrier Source Impedance ...................................... 680 Ohms 
Subcarrier Level .................................................................. 0.2 Voltli 
Stereo Source Impedance ................. ..... .. .. .................. 600 Ohms 
Power-DC .............. .. ........................ 250 Volts regulated, 75 ma 
Power- AC ....................................... .. ................. 6.3 Volts, 3 amps 

1 Aud io Frequency response referred to 75 microsecond de.emphasis curve. 
' Referred to ± 75 kHz deviation, 100% modulation, at 400 Hz. 
.a For precise measurement of frequency response and diStortion above 400 

Hz, the shorting plug should be in the socket (XZ l or XZ2) corresponding 
to the subcarrier under measurement. 

• Referred to ± 7.5 kHz deviation, 100% modulation , at 400 Hz. 
., Subcarrier modulated 15% on main carrier. 

z 
OUT 

MONITOR 

Modulation Indication: 
Accuracy ................................................................. .. .. .. ................... 5% 
Frequency Response (30 Hz to 65 kHz) .................... ±1.0 dB 
Range ............ O to 133%; - 10 to + 2 dB (0 dB equal to 100%) 

Deviation Indication: 
Accuracy .......................................................................................... 2% 
Range ........................ ................................................................ O to 30% 

Power Requirements ............ .. ...... ... .105-125 Volts AC, 50/60 Hz 
single phase, 140 Watts 

Fuse .................................. ...................................................... 3 amps, 3AG 
Tube Complement: 

l-6AS61, 5-6AU6A, 1-6C4, 3-12AT7, 1-082, 2-12AU7A, 
2- 12AXtA, l-5814A, 1-5R4GY, 1-6AS7G 

Mechanical 
Dimensions .................................... ........ 19" wide, 14" high, 10" deep 

(48.26 cm, 35.56 cm, 25.40 cm) 
Weight. ................................................................. ............ 45 lbs. (20.4 kg) 
Finish ...................................................................................... Silver gray 

Accessories 
Frequency Monitor .............................. McMartin Model TBM-3000 

Ordering Information 
Type BW-73A FM Multiplex Monitor Complete ........ ES-560200-A 

Including the following: 
FM Multiplex Monitor .... ............................................ M I-560310-A 
Crystal Unit ................................................................ Ml-560311* 
Subcarrier Filter ........................ ................................ M 1-560312* 

(* Sales order to specify customer's main channel and SCA frequency. Add i­
tional subcarrier filter may be ordered separately. Add "S" for stereo• 
phonic operation .) 
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• Preset "V" and "H" sweep positions 

• Calibrated, frequency-compensated, 
3-to-1 step attenuator for vertical amplifier 

• Simplified, semi-automatic voltage calibration 
for simultaneous voltage measurement and 
waveshape display 

• Vertical-polarity reversal switch 

• Z-Axis input facilities permit direct modulation 
of the cathode-ray-tube grid 

5-lnch Cathode-Ray Oscilloscope, Type W0-918 

Description 
The RCA W0-91B 5-inch Cath­

ode-Ray Oscillo cope is a precision 
instrument for use in general serv­
icing of both monochrome and color 
television equipment. The W0-9IB 
is a portable instrument, useful 
in such applications as studio main­
tenance and trouble-shooting, gen­
eral waveform analysis, adjustments 
of radio receivers and transmitters, 
square-wave and general testing of 
audio equipment, peak-to-peak volt­
age measurements and observation 
of vacuum-tube characteristics. 

The W0-9IB incorporates several 
circuit and operational features 
which greatly increase its versatility. 
A primary feature is a front-panel 
bandwidth selector switch which 
changes the bandpass of the vertical­
amplifier section from wide-band to 
narrow-band (high-sensitivity) opera-

tion. A voltage-calibrated, frequency­
compensated vertical-input attenu­
ator, an internal calibrating-voltage 
source, and a graph screen scaled 
directly in volts make it possible to 
use the W0-9IB as a visual volt­
meter. The unique system of cali­
brating the graph screen provides for 
scaling voltages directly from the 
screen. The measurement procedure 
is similar to that employed with a 
vacuum-tube voltmeter. 

The W0-91B allows pre-setting 
of the sweep positions to provide 
automatic lock-in on vertical- and 
horizontal-frequency signals. The 
sweep-frequency control also is con­
tinuously adjustable from 10 Hz to 
100 kHz. The sweep oscillator has 
excellent stability at high sweep 
rates, a fa t retrace, and adequate 

linearity throughout its frequency 
range. The overall frequency range 
of the oscillator is divided into four 
basic ranges; a vernier adjustment, 
which overlaps the basic sweep 
ranges, provides exact adjustment of 
the sweep frequency. The amount 
of sync signal fed to the sweep oscil­
lator may be adjusted. Sweep syn­
chronization is exceptionally stable 
throughout the sweep range of the 
oscillator. 

A Z-axis input terminal permits 
direct modulation of the control 
grid of the CR tube. This is useful 
in special applications requiring 
trace blanking and time calibration 
of the sweep trace. A control switch 
is also provided for rever ing the 
vertical polarity of the trace. By 
means of this control, the trace may 
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be displayed in an uprigh t or in­
verted posi tion. 

T he oscilloscope is equi pped with 
a specially designed single-uni t probe 
and inpu t ca ble. T his WG-300B 
Direct/ Low-Capacitance Probe and 
Cable is provided wi th 48-inch long 
ca ble completely shielded from 

microphone connector to probe tip 
to minimize hum and stray fi eld pick­
up. A buil t-in switch provides instant 
selection of d irect or low-capacitance 
opera tion. T he probe has an input 
characteristic of IO megohms resist­
ance, less than 12.5 pF capacitance 
in the low capacitance position. I t 

comes complete wi th ground lead 
and clip. A convenient "slip-on" 
type high-frequency probe is avail­
able for use with the WG-300B Probe 
to pennit visual signal tracing for 
rapid isolation of trouble in R F, IF 
and VF stages. It is the WG-302A 
R F / lF / VF Signal Tracing Probe. 

WG-300B 
Direct/ Low Capacitance 

Probe and Cable. 

Specifications 
Performance Specifications 
Frequency Response (reference frequency 10 kHz) : 

Vertical Amplifier: 
Wide-Band Positions 

(10 Hz to 4.5 MHz) ............................ Flat within ± 1 dB 
Narrow-Band (High-Sensitivity) Positions: 
10 Hz to 0.5 MHz .................................... Flat within ± 1 dB 
10 Hz to 1.5 MHz ........ ................................ Flat within - 6 dB 

Horizontal Ampl ifier (10 Hz to 500 kHz) .... Flat within - 6 dB 
Deflection Sensitivity: 

Vertical Amplifier: Wide-Band 
Positions 

rms p/p 
0.053 0.15 at V INPUT Connector 

With WG-300B set to 

High-Sensitivity 
Positions 

rms p/p 
0.018 0.05 Volt / in 

"DIRECT" .................. 0.053 0.15 0.018 0.05 Volt/in 
With WG-300B set to 

" LOW CAP" ................ 0.53 1.5 0.18 0.5 Volt /i n 
Horizontal Amplifier 

at H INPUT terminal ................................ 0.18 rms Volt /in 
Vertical Deflection Plate Terminals .. .. Approx. 40 Volts p-p/ in 
Average Rise Time (Vertical Amplifier) : 

4.5 MHz Positions ........... .. ...... ............................................... 0.1 µsec 
1.5 MHz Positions ................................... .. ............................. 0.5 µsec 

Input Resistance and Capacitance: 
Vertical Amplifier: 

At V INPUT Connector ............. .l megohm shunted by 40 pF 

Ordering Information 

Graph Screen 
with VTVM Type Scales. 

With WG-300B 

4.SMC 
.5 1.5 

[s5o] ~'s5o] 
.4 

,.o 

I.SMC 
.5 

,s [s5o] 
MJ .4 

.3 - --- - -., .3 

.2 

.2 ·t .5 

l ,--~---·: J 
set to "DIRECT" ..... ................ .l megohm shunted by 75 pF 

With WG-300B 
set to "LOW CAP" ............. .10 megohms shunted by 11 pF 

Horizontal Amplifier: 
(at H INPUT terminal) ...... 10 megohms shunted by 30 pF 

Sync Input Terminal.. ............ 0.5 megohm shunted by 35 pF 
Sweep Oscillator: 

Frequency Range 
(continuously adjustable) .............................. 10 Hz to 100 kHz 

Preset Positions ........ .............. 30 Hz (TV "V"); 7875 Hz (TV "H") 
Z-Axis Input: 

Minimum Input Voltage for Blanking ............... .12 rms Volts 
Frequency Response ..... .. .......... ............................. 3 Hz to 500 kHz 

Tube Complement: 
l - 12AT7, l-6CB6, l - 5UP1, l - 12AX7A, l-6BQ7A, 
2-12AU7A, l - 1V2, l - 6AX5GT, 2-6J6 

Power Supply .................................. .. .. ...... 105-125 Volts, 50/ 60 Hz 
Power Input ..................................................... .. ....... .. ............ 70 Watts 
Dimensions .................................... 13½" high, 9" wide, 16½" deep 

(34.29 cm, 22.86 cm, 41.91 cm) 
Weight. ..................................... .. .................................... 30 lbs. (13.6 kg) 
Finish ...... Blue-gray hammeroid case, brushed-aluminum panel 

Accessories 
RF-IF-VF Signal-Tracing Probe for WO-91B ................... .WG-302A 
Voltage Divider Probe ............................................................ WG-354A 

Type WO-918 5" Cathode-Ray Oscilloscope, includ­
ing tubes in place, WG-300B direct/ low-capaci­
tance probe, and cable, alligator clip, clip in­
sulator, ground cable, green graph screen, and 
instruction book .................................................................. Ml-40439 
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RIGID COPPER 

• Wide Choice of Styles and Sizes 

• High Efficiency and Minimum VSWR 

• Precision Mated Rigid Line Flanges 

• Ease of Assembly 

FLEXIBLE RG/U • Durable Construction 

FLEXIBLE HELIAX 

AM-FM Coaxial Transmission Line 

Description 
RCA coaxial transmis ·ion line 

provides an efficient means for 
tran £erring RF power to AM and 
FM antennas. Featuring economy, 
high efficiency and time saving in-
tallation, RC line is manufactured 

in various sizes and type to accom­
modate a wide range of power and 
frequency requirements. RC trans­
mission line equipment includes the 
adapters, hanger and line dehy­
drators necessary to complete an 
installation. 

Rigid 15/a and 31/e-lnch Line 
1 n ·tallation of outdoor rigid 1 %· 

inch or 3 ¼-inch line is made easy 

by the RCA developed flange line 
now used in all types of RF trans­
mitting sy terns. Thi line is sup­
plied in convenient 20-foot lengths 
with flanges already heliarc welded 
to the ends. Line ections are easily 
bolted together, wit),. gasketed mat­
ing flange automatically sea ling the 
line for pressure. o special tools, 
torches or soldering are necessary. 
Lengths horter than the standard 
20 feet may be obtained by order­
ing the desired lengths with flanges 
welded on at the factory. Or, 20 foot 
eclions may be cut, and Hanged­

to-unflanged line adapters used, if 
desired. 

RCA rigid line have a rolled 
groove at one end of the outer 
conductor. Thi allows the inner 
conductor to move in only one di­
rection. The rolled groove support 
the encl insulator, and also supports 
the inner conductor when the line 
is in a vertical position. The oppo­
site end is free to permit removal 
of the i n n e r conductor for 
in pection. 

Heliax® and RG Cable 
Semi-rigid Heliax is specified for 

many installations, particularly 
where odd bend or curves are re-

® Andrew Corporation 
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QUICK REFERENCE CHART 
RCA TRANSMISSION LINE EQUIPMENT 

Order 
Reference Size Power z Class of Service 
Number (Inches) Description (KW @ 1 MHz) (OHMS) Dielectric And Notes 

Ml-19112 1% 

Ml -19113 31/e 

¼-5 
Sect ion for 

RIGID COPPER LINE 

Flanged, Steatite, 20' Lengths 25 51.5 

Flanged, Steat ite, 20' Lengths 94 51.5 

FLEXIBLE HELIAX LINE 

Coaxial Copper Conductors, 
Polyethylene Insulation 

, 

50, 75 

Air 

Air 

Air 

} AM-FM. MOOernte iostallatioe 
cost. Line sections replaceable. 
Requires gassing. 

Low insta llat ion cost. Acom­
modates odd-shaped towers. 

\ Difficul t to repair or replace. 

(See Heliax l 
Types and 
Descr ipt ion) ¼ -3 Coaxial Copper Conductors, 

Polyethylene Insulation 

(See Power 
Curves for 
Each Type) 50, 75 Polyethylene 

Foam 
Foam type not recommended 
for FM . 

' ' 

FLEXIBLE RG CABLES 

RG-8U .405 Bare Copper Inner Conductor, 52 Polyethylene ' 

) Tinned Outer Braid 

RG-llU .405 Tinned Copper Inner Conductor 75 Polyethylene \ Low cost for AM use only. 
and Outer Braid 

RG-17U 
.870 Bare Copper Inner Conductor, 52 Polyethylene ' Tinned Outer Bra id 

For information on rigid line mount ing accessories, refer to sect ion on "Hangers." 

qu ired . T he li ne is quickl y insta lled 
and the foam dielec tr ic type re­
qu ires no gass ing. If the foam type 
is used for FM sys tems, howeve r, a 
spe ial gas line must be insta lled 
a long with th e H eliax, since the 
FM an tenna feed line must be 
gassed . R epair of a d am aged Heliax 
tra nsmiss ion lin e usuall y requires 
replacemen t of the entire line, si nce 
~plicing of l ine secti ons on the tower 
is diffi cult. RG ca bles a re inexpen­
sive and on venient for low power 
A M installa ti ons. 

Complete Accessories 
RCA offers a comple te line of 

ad apters and hangers to mee t every 
imtalla tion requi rement. ·pecial 
ad apters and reducers permit join­
ing lines of different types and 
sizes. H a ngers in cl ude insu la ted 

types for base insu la ted towers, 
spring suspended expansion hang­
e rs, la teral braces and dire t mount­
ing anchors. There a re types for 
mount ing to round, Oa t or angu la r 
tower m embers. A comple te line of 
special hanger kits simplifies the 
indoor part of the insta lla tion . Line 
deh ydra tors a re availa ble in both 
automa ti c and m anu al types with 
ca pacities of up to three cubi c fee t 
per minute. 

Selecting Type of Line 
Choice of lin e depends m ain ly 

upon frequ ency and power to be 
ha ndled . election of the proper 
line will p rov ide the most econom­
ica l and effi cient insta lla tion . 

The Qui ck R eference Chart 
presents the broad characteri sti cs 

of R C tra nsm 1ss1on line, a nd iden­
tifi es each type with the service 
recommended . B e f o r e ordering 
transmission line or fittings, a di­
mension al layout shou ld be m ade 
of the transmission line run from 
the tra nsmitte r, up the tower to the 
antenn a. This and o ther planning 
and insta lla tion procedures a re 
described brie fl y in la te r pages of thi s 
ca ta log. 

Other RCA Transmission Line 
This ca ta log presents the charac­

teri sti cs a nd specifications of R CA 
Stea tite insu la ted AM a nd FM 
tra nsmiss ion lines. RCA T eflon in­
. u lated lines, widely used in VHF 
and lJ HF television systems are 
desc ribed in the R CA TV trans­
mission line ca ta log. 
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1¾-lnch 51.5 Ohm Rigid Copper Line 

Description 
RCA l ½ -inch transmi sion line, 

i\fl-19112, is a hard tempered copper 
line with a nomina l imped a nce of 
5 1.5 oh ms. Beca use of its low i m ­
pedan e a nd hig h efficiency, thi 
type line i widely used in Ai\ f a nd 
FM instal lation . 

The line is uppli ed in 20 foot 
lengths with fl a nges welded to th e 
e nds. The inner condu ctor is ½ -in h 
diamete r a nd use low los Stea ti te 
wafer insulators paced 12 inches 
apart. The outer condu cto r i d e­
sig,~ed lo allow for removal of the 
inn r condu ctor for inspe t ion. Line 
may be orde red in le ng ths less than 
20 feet. ,, he n ordering pecia l 
le ngth , pecify length a nd the l'lfl­
number des ig n at ing the fl a nge con­
fi guration des ired. 

TRANSMISSION LINE 

SPECIFICATIONS 

Stock Iden t i fication ...................................................................................... ...... M 1-19112 

Size ........................................................................................................................ 1% inches 

Insulator Type and Spacing ............................................ Steatite Wafer, 12 inches 

Impedance ............................................................................................................ 51.5 ohms 

AM Power Rat ing, Based on 100% modulation and Unity VSWR* 
(at 1.0 MHz) ......... ............................................ ......................................... ............ 25 kW 

FM Power Rating (at 100 MHz) ........................................................................... 10 kW 

Voltage RMS 60 Hz .......................................................... ......................................... .11 kV 

Attenuation, dB /100 ft. @ 1 MHz ....................... .. ............................................ 0204 dB 

Attenuat ion, dB/100 ft. @ 100 MHz .......... ........................... .......................... .. 234 dB 

Velocity ................................................. ........................................................................ 96.3% 

0. D. - Outer Conductor ........................................................................... .1.527 inches 

I. D. - Outer Conductor .............................................................................. 1.429 inches 

0 . D. - Inner Conductor ............................................................................. 625 inches 

I. D. - Inner Conductor ........ .. ........................... ............................................ 569 inches 

• Power ratings for other values of VSWR. am ohta ined by d ividing the rated power by the 
VSWR. 

ADAPTER (GASSED) 

Supplied in standard 20 foot 
lengths or specia l lengths less 
than 20 feet. Includes solder­
less inner connector, O-ring 
and hardware, flanges attached 0 

Couples flanged to unflanged 
line. Complete with inner con­
nector, O-ring and hardware. 

----20· ---~ 

l---1--n 
M 1-19112-1 

Same as M 1-19112-1 but with 
only one flange ..... M I-19112-1-F 
Same as M 1-19112-1 but with 
no flanges ............. Ml-19112-1-NF 

Ml-19112-1, Ml-19112-1-F, Ml-19112-1-NF 

0 
GAS STOP 

Seals gassed section from un­
gassed section of line. Inserted 
between two flanged sections 
of line. 

Ml-19112-5 

I • . .. 
11n 
QP1 Ml-19112-4 

STRAIGHT COUPLING (UNGASSED) 

Couples 1% unflanged line 
(not for gassed line). Outer 
and inner connectors and 
clamps. 

Ml-19112-8 
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SPECIAL INNER CONDUCTOR 

For splicing lengths of line cut at points between support 
insulators. As supplied is 0.645 0. D. x 0.569 I. D. x 12 feet 
long. Fits inner connector Ml-19112-11. 

Ml-19112-9 

INNER CONNECTOR 

Solderless inner connector for joining inner conductors of 
15/a-inch 51.5 ohm line. 

0 

M 1-1 9112-11 

90° ELBOW 

Full 360° swive l flanges, Teflon 
insulated. Supplied with two 
connectors, O-ring, hardware. 

M 1-19112-18 

Same as M 1-19112-18 but flange 
on long leg omitted. 

Ml-19112-18- IF 

Same as M 1-19112-18 but both 
flanges omitted Ml -19112-18-NF 

Ml-19112-1 8, Ml -19112-18-IF, Ml-19112-18-NF 

SWIVEL FLANGE 

Similar to Ml-19112-20 but flange rotates 360°. 

Ml-19112-21 

REDUCER (UNGASSED) 

Special built in connector at one end and type "N" 51.5 
oh m jack at other. Supplied with integral outer connector 
and special clamp. 

M 1-19112-58 

REDUCER (GASSED) 

Similar to Ml-19112-58 but with flange and O-ring for use 
on gassed line. 

Ml-19112-59 

ADAPTER 

Six inches long, adapts 50-ohm EIA flange to 51.5 ohm 
unflanged (no connectors). For FM use. 

Ml-19112-61 

O-RING GASKET 

Synthetic gasket for use between pressure tight flanges. 

Ml-19112-10 

ADAPTER (UNGASSED) 

Coup les flanged to unflanged 
line. Complete with inner con­
nector, hardware and clamp. 

M 1-19112-16 

FIXED FLANGE 

Same as used with transmission I ine. Adapts end of field 
cut line. Installed by silver solderi ng. 

Ml-19112-20 

45° ELBOW 

Same as M 1-19112-18, -18-IF, 
-18-NF, but 45°. 

Ml-19112-22, Ml-19112-22-IF, Ml-1 9112-22-NF 

ADAPTER (UNGASSED) 

Serves purpose similar to Ml-19112-4 except installed by 
soft soldering. Made in one piece. Bolts not included. 

Ml-19112-60 

ADAPTER 

Six inches long, adapts 50-ohm EIA flange male to 51.5-ohm 
flange ma le (no connectors) . 

M 1-19112-62 
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31/a-lnch 51.5 Ohm Rigid Copper Line 

DESCRIPTION 
RC 3½-inch transm1ss10n line, SPECIFICATIONS 

MI-19113, i a hard tempered copper 
line designed for efficient transfer 
of RF power in AM and FM in­
stallations. 

Stock Identification ............................. ............................ ....... .. ............................ M 1-19113 

Size ............................................................................................................... .. ....... 31/e inches 

Insulator Type and Spacing ........................................ Steatite Wafer, 12 inches 

The line i supplied in 20 foot 
lengths with fl anges heliarc welded 
to the ends. Components are rugged­
ly and precisely constructed. Mitre 
elbows are fabricated with thick wall 
tubing and Teflon dielectric inner 
condu ctor supports. The inner con­
ductor i 1.2-inch diameter and is 
supported by Steatite insulators. The 
outer conductor is designed to per­
mit removal of the inner conductor 
for inspec tion. Line may be ordered 
in lengths less than 20 feet. When 
ordering special lengths, specify 
length and the MI- number that 
de ·ignates the flange configu ration 
de ired. 

Impedance ............................ .......... ....................................... .. ............................. 51.5 ohms 

AM Power Rating, based on 100% modulation and unity VSWR* 
(at 1.0 MHz) ........................................................................................................ 94 kW 

FM Power Rating (at 100 MHz) ........................................................................... .42 kW 

Voltage RMS 60 Hz ................................. ........... .. ........................... ....................... 18 kV 

Attenuation, dB/ 100 ft. @ 1 MHz ..................................................................... 0104 dB 

Attenuation, dB/ 100 ft. @ 100 MHz ................................ ........ .. ...................... .145 dB 

Velocity .......................................................................................................... ............. .. ... 93% 

Outer Conductor 0. D . .............................................................................. 3.125 inches 

Outer Conductor I. D . ....................................................................... ....... .. 3.027 inches 

Inner Conductor 0 . D . ............ .. .................................................................. .. 1.200 inches 

Inner Conductor I. D . ........ ........... .. .. ............................................................. 1.136 inches 

• Power ratings for other values of VSWR are obtained by dividing the rated power by 
the VSWR. 

TRANSMISSION LINE 
GAS STOP 

Supplied in standard 20 foot 
lengths or special lengths less 
than 20 feet. Includes solder­
less inner connector, O-ring 
and hardware, flanges attached 

Ml•19113-C-1 
Same as M 1-19113 but with only 

- ---,o·-----i one flange .. .. ........ M I-19113-C-1-F 

Ml-19113-C-1, 

Same as M 1-19113-1 but with 
no flanges ........ M I-19113-C-1-NF 
Same as M I-19113-C-1 but one 
of the two flanges is a swivel 
flange. (For replacement only 
- not to be ordered for new 
installations) .. Ml -19113-C-1-SF 

M I-19113-C-1-F, M I-19113-C-1-NF, 
Ml-19113-C-1-SF 

REDUCER (GASSED) 

Flanged coupling for reducing 
from 31/a-inch 51.5 ohm line. 
Supplied with inner conductor 
and connectors, O-ring gaskets 
and hardware. 

Ml-19113-C-6 

0 
Inserted between two flanged 
sections of line to seal gassed 
section from ungassed section. 

M I-19113-C-5 

REDUCER (UNGASSED) 

Couples 31/e-inch 51.5 ohm to 
1%-inch 51.5 ohm unflanged 
lines. Includes outer and in­
ner conductors and co.nnectors, 
clamps. 

Ml-19113-C-7 
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STRAIGHT COUPLING (UNGASSED) 

Couples unflanged lines (not 
for gassed line). Consists of 
sleeve, inner con nectars 
and two 31/e-inch adjustable 
clamps . .................... M I-19113-C-8 

Same as M I-19113-C-8, less in­
-ner connector M l-19113-C-8NB 

Ml-19113-C-8, Ml-19113-C-BNB 

INNER CONNECTOR 

Solderless inner connector for 
joining inner conductors of 
31/e-inch 51.5 ohm line. 

Ml-19113-C-11 

END SEAL 

Steatite insulated, 1/e" I. P. S. port for gas admission or 
bleeding the line. Overall length 4½ inches. Furnished with 
solderless inner conductor, O-ring gasket and hardware. 

Ml-19113-C-17 

HARDWARE KIT 

Kit consisting of six bolts, nuts and lockwashers for 
31/e-i nch Ii ne. 

M I-19113-C-19 

FIXED FLANGE 

Same as supplied on transmission line. Adapts ends of 
field cut line. Installed by silver soldering. 

M I-19113-C-20 

ELBOW 

Same as M I-19113-C-18 except 
45° .......................... M I-19113-C-22 

Same as M I-19113-C-22 except 
flange is •Jmitted from short 
leg ........................ M I-19113-C-22-F 

Same as M I-19113-C-22 except 
both flanges are omitted. 

M I-19113-C-22-NF 

Ml-19113-C-22, Ml-19113-C-22-F, Ml-19113-C-22-NF 

SPECIAL INNER CONDUCTOR 

For splicing lengths of line cut at points between support 
insulators. As supplied is 1.282 0. D. x 1.136 I. D. x 12 feet 
long. Fits inner connector,' M I-19113-C-11. 

Ml-19113-C-9 

O-RING GASKET 

Synthetic gasket for use between pressure tight flanges. 

Ml-19113-C-10 

COVER PLATE 

Used to cap end of 31/e-inch 
line to keep moisture out dur­
ing installation or for other 
temporary capping of line. 

Ml-19113-C-13 

90° ELBOW 

Full 360° swivel flanges. Teflon 
insulated. Supplied with two 
connectors, O-ring gasket, 
hardware ............... M I-19113-C-18 

Same as M I-19113-C-18, but 
flange is omitted from short 
leg. .. .................... M I-19113-C-18-F 

Same as M I-19113-C-18, but 
both flanges are omitted. 

M I-19113-C-lll-NF 

Ml-19113-C-18, Ml-19113-C-18-F, Ml-19113-C-18-NF 

SWIVEL FLANGE 

Similar to M I-19113-C-20 but flange is free to rotate. 

M I-19113-C-21 

CUT-OFF GAUGE 

Special tool for cutting and dressing end of 1.282 0. D. 
inner conductor to insure precision cut ............ Ml-19113-C-51 
Similar to Ml-19113-C-51, but for use on 1.200 0. D. inner 
conductor ........... ............................................................. M I-19113-C-54 

Ml-19113-C-51, Ml-19113-C-54 

ADAPTER, SOFT SOLDER 

Adapts unflanged to flanged 
line. Made in one piece. Bolts 
not included. 

Ml-19113-C-55 
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3 ¼-Inch Rigid Line (Continued) 

ADAPTER, FLANGED 

Adapts unflanged to flanged line. Not pressure tight. For 
ungassed line. Adapter two inches long. 

M I-191 13-C-60 

Special 

INNER CONNECTOR ADAPTERS 

Adapter used between 31/a-inch EIA 50-ohm female flange 
and M 1-19113 (Steatite) female flange . .................... M l-27988-4A 
For adapting EIA 31/a-inch to M 1-19313 (Teflon) ...... M I-27988-4B 

M I-27988-4A, M 1-27988-48 

QUICK STEP REDUCER (31/e to 71a) 

Used between flanged 31/a-inch 51.5 ohm and 7/a-inch EIA 
flanged components. 

M I-27988-SA 

QUICK STEP REDUCER (EIA 31/a to l5/e) 

Used between flanged EIA 31/a-inch and flanged EIA 1%-inch 
components. 

M I-27988-SC 

QUICK STEP REDUCER (E IA l5/e to 71s) 

Used between flanged 15/a-inch 50-ohm EIA and flanged 
3/e-inch 50-ohm EIA components. 

M I-27988-SE 

ADAPTER SECTION (31/e to Ml-27791 -K) 

Six inches long. Used to connect 31/a inch 51.5 ohm flanged 
to Ml-27791-K universal male components. 

Ml-27988-7 8 

REDU CER (UNGASSED) 

Cone reducer with spec ial bu i lt in connector at one end 
and type "N" 51.5-ohm jack at other. Supplied with integral 
outer connector and special clamp. 

Ml-1 9113-C-58 

REDUCER 

Flanged coupling for reducing 31/a-inch ungassed line to 1%­
inch flanged line. Complete with inner conductor, connectors, 
O-ring gaskets, hardware. 

Ml-1 911 3-C-61 

Adapters 

ADAPTER FLANGE (UNGASSED) 

Adapts unflanged 31/a-inch 50-ohm (M I-27791-K) to 31/a-inch 
EIA flanged components. 

M l-27988-4C 

QUICK STEP REDUCER (31/e to l5/e) 

Used between flanged 31/a-inch 51.5 ohm and 1%-inch 50-ohm 
EIA flanged components. 

M 1-27988-58 

QUICK STEP REDUCER (EIA 31/e to 7le) 

Used between flanged 31/e-inch 50-ohm EIA and 3/e-inch 
50-ohm flanged components. 

M I-27988-SD 

ADAPTER SECTION (¾ to 31/e) 

Six inches long. Used to connect 3/21-inch 51.5 ohm flanged 
to 31/e-inch 50 ohm flanged EIA components. 

Ml-27988-7A 

MALE TO MALE ADAPTE RS (EIA) 
Six inches long. Used between flanged components, hav­
ing integral inner conductor connectors. 
To connect 3/a-i nch componen ts .......... ................ ...... M I-27988-?C 
To connect 15/a-i nch components ....... ............ ............. Ml-27988-70 
To connect 31/e-inch components .................. ..... .. ...... M I-27988-?E 

Ml-27988-7C, M l-27988-7D, M l-27988-7E 
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Flexible Heliax Air Dielectric Line 
DESCRIPTION 

Heliax is a Hexible coaxial cable 
designed for both AM and FM in­
stallations. For maximum fl exibility, 
it employs high condu ctivity corru­
gated copper outer conductors and 
is av,ii lable with either 50- or 75-ohm 

impedances. Supplied with or with­
out a polyethylene jacket, H eli ax is 
lighter weight and possibly less sus­
cepti ble to damage than rigid copper 
line of comparable size. There are 
two types, a ir dielectric or poly­
ethylene foam dielectric types. Sizes 

range from inst rumentation type ¾­
inch diameter ca ble to five-i nch 
cable for high power. Com plete data 
on types are given in the table. 
1 ncluded are complete accessories 
such as hangers, connectors, gas fit­
ti ngs and dehyclrati ng equipment. 

SPECIFICATIONS AND ORDERING INFORMATION 

Description 
Heliax Cable, without jacket... ................. Hl-50 H2-50 H4-50 H5-50 H5-75 H7-50A H7-75A H8-50A H8-75A H9-50 
Heliax Cable with Polyethylene Jacket..HJl-50 HJ2-50 HJ4-50 HJ5-50 HJ5-75 HJ7-50A HJ7-75A HJ8-50A HJ8-75A HJ9-50 
Nominal size, inch ........................................ ¼ ¾ ½ 3/s 3/s 1% 1% 31/s 31/s 5 
Characteristic impedance, ohms .............. 50 50 50 50 75 50 75 50 75 50 
Velocity, percent .................................. .......... 85 85.0 91.4 91.6 90.0 92.1 92.4 93.3 93.6 93.0 
Peak power rating, kW ................................ 2 10.0 9.8 44.0 29.0 145 98.0 320.0 210.0 830.0 
Attenuation (see curve). ............................ ... -
Insulation ............................. ..... ........... ........ ... Poly- Poly- Poly- Poly- Poly- Poly- Poly- Poly- Poly- Poly-

ethylene ethylene ethylene ethylene ethylene ethylene ethylene ethylene ethylene ethylene 
spiral spiral spiral spiral spiral spiral spiral spiral spiral spiral 

Copper Outer Conductor, 
Major diameter .............. .......................... . 250 0.375 .500 1.005 1.005 1.83:) 1.830 3.75 3.75 5.00 

Outside diameter over jacket... ................. . 290 .435 .580 1.115 1.115 2.0 2.0 3.02 3.02 5.20 
Minimum Bending Rad ius, inches .......... 2.5 3.75 5.0 10.0 10.0 20.0 20.0 30.0 30.0 50.00 
Weight, pounds per foot, unjacketed .... . 06 0.12 .21 0.43 Q.410 0.72 0.718 1.21 1.20 3.08 
Weight, pounds per foot, jacketed ........ . 07 0.14 .27 0.53 0.51 1.04 1.04 1.78 1.78 4.59 
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Accessories For Flexible Heliax Air Dielectric Line 

Hl - H2 - H4 HELIAX ACCESSORIES 

Description Ordering Informat ion 
Hl Line H2 Line H3 Line 
(¼-inch) (¾-inch) (½-inch) 

Type N Jack (female) ........ 71N 72N 74N 
Type N Plug (male) ......... .. . 71W 72W 74W 
Splice ...................................... 71N / 71W* 72N / 72W* 74Z 
End Terminal ........................ 13212-2** 13212-2** 74T 
Grounding Kit, unjacketed .. 26892-1 26892-1 26891-1 
Grounding Kit , jacketed .... 26892-2 26892-2 26892-2 
Insulated Rigid Hanger .... 11662-3 11662-3 11662-3 
Stainless Steel Wraplock .... 12395-1 12395-1 12395-1 

• Splice made w it h ma ting jack and plug . 
• • Used with type N Plug for selected line size. 

HS - H7 HS HELIAX ACCESSORIES 

Description Ordering Information 
HS Li ne H7 Line HB Line 
We-inch) (1 %-inch) (3-inch) 

EIA Flange Connector, 50 ohm 75R 77R 22R 
EIA Flange Connector, 75 ohm 75R-75 77R-75 22R-75 
EIA Flange Connector, 100 ohm - 77R-100 
Type N Jack, 50 ohm .................... 75N 77N 
Type N Jack, 100 ohm ........ .......... 75N-100 
UHF Jack, 50 ohm ........................ 75U 77U 
UHF Jack, 75 ohm ........ ................ 75U-75 
End Terminal, 50 ohm .................. 75T 2061 2062 
End Terminal , 75 ohm .................. 75T-75 2071 2072 
End Terminal , 100 ohm ................ 75T-100 
Miter Elbow, 50 ohm .................... 1060 

80799 
1061 1062 

Miter Elbow, 75 ohm .................... 1070 
Gas Barrier, 50 ohm ......... ............. 1260A 

1071 1072 
1261B 1262A 

Gas Barrier, 75 ohm ...................... - 1271 1272 
Reducer Connector, 50 ohm ...... 1860 
Reducer Connector, 75 ohm ...... -

77S 1862 
1861 

lnner Connector, 50 ohm ............ 18275 15069 23817 
Inner Connector, 75 ohm ........... 25385 24259 24530 
Inner Connector Adapter, 

50 to 51.5 ohm ............................ 4850 4851 
Inner Connector Adapter, 

50 to 75 ohm ................................ 25388 
Hoisting Kit ... ............................... 19256A 
Grounding Kit .............................. 24810 
Hanger ....... .. ................................. .. -
Insulated Hanger ........................ 11662-2 
Wraplock ........................................ 12395-1 
Automatic Dehydrator ........... .. ... 1910A 
Orv Air Pump ......... ..... .................... 878A 
Nitrogen Tank Fittings ................ 858 

24312 23146 
24811 23145 

22417 
24622 22418 
12395-1 
1910A 1910A 
878A 878A 
858 858 
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Flexible Heliax Foam Dielectric Line 

DESCRIPTION 
Heliax foam die lectr ic cables are 

sim ilar in construction and applica­
tion to the air dielectric types, except 
that they employ a foamed poly­
ethylene dielectric which completely 
fills the space between the inner and 
outer conductors. These cables are 
well suited to AM insta llat ions 

where line pressurization is not re­
q ui red. Sizes range from ¼ -in h to 
three inches diameter. All types are 
avai lable either plain or with poly­
ethylene jacket. 50 or 75 ohm types 
are avai lable for two li ne sizes. The 
table lists the types, sizes and 
characteristics. 

SPECIFICATIONS AND ORDERING INFORMATION 

Description 
Foam Hel iax, without jacket .............................. FHl-50 
Foam Hel iax, with jacket .................................... FHJ l-50 
Nominal size, inches ............................. .. ............. ¼ 
Characteristic Impedance, ohms ...................... 50 
Velocity, percent ...................................................... 79 
Peak power rat ing, kW .......................................... 5.0 
Attenuation, see curve .......................................... -
Copper out conductor major diameter, 

inches ....................... ............................................... .250 
Outside diameter over jacket, inches .............. .290 
Minimum bending rad ius, inches .................... 2.5 
Weight, pounds per ft. unjacketed ................ .05 
Weight, pounds per ft. jacketed ....... ................. .06 

FH2-50 
FHJ2-50 
¾ 
50 
79 
8.0 

.375 

.435 
3.75 
.10 
.12 

FHl AND FH2 FOAM HELIAX ACCESSORIES 

Ordering Information 
Description FHl Line (¼") FH2 Line (¾'' ) 

Type UHF Jack (female) ...... 41U 42U 
Type UHF Plug (male) ........ 41P 42P 
Type N Jack (female) ........ 41N 42N 
Type N Plug (male) ............ 41W 42W 
End Terminal Adaptor .......... 13212-2* 13212-2* 
Sta inless Steel Wraplock .... 12395-1 12395-1 
Copperweld Tie Wires .......... 27290 27290 
Insulated Mounting Clamp .. 11662-3** 11662-3** 

• Use w ith type N Plug. 
** For ½-inch cab le, sh im for smaller sizes . 

FH4-50A FH4-75 
FHJ4-50A FHJ4-75 
½ ½ 
50 75 
79 79 
19 12.7 

.540 .540 

.620 .620 
5.0 5.0 
.20 .20 
.24 .24 

FH5-50 
FHJ5-50 
1/e 
50 
79 
44 

.980 
1.09 

10.0 
.32 
.42 

FH5-75 
FHJ5-75 
1/e 
75 
79 
29 

.980 
1.09 

10.0 
.32 
.42 

FH7-50 
FHJ7-50 
1% 
50 
79 

145 

1.830 
2.0 

20 
1.03 
1.35 

FH8-50 
FHJ8-50 
3 
50 
92 

320 

2.85 
3.02 

50 
1.21 
1.78 

FH4, FHS, FH7, FH8 (50 ohm) 
FOAM HELIAX ACCESSORIES 

Ordering Information 
FH4 FHS FH7 FHS 

Description (½") (1/e") (1 %") (3") 

EIA Flange ... ... .. ..... .. ... 44AR 
Spli ce .............................. 44AZ 
Type LC Plug (male) .. 44AM 
Type LC Jack (female) . .44AL 
Type UHF Plug (male)..44AP 

Ty(f!m~~) .~.~~~·············44AU 
Type N Plug (male) .... 44AN 
Type N Plug (female) .. 44AW 
End Terminal ................ 44AT 
Grounding Kit, 

unjacketed ................ 26892-1 
Grounding Kit, 

jacketed .................... 26892-2 
Stainless Steel 

Wraplock .................... 12395-1 
Insu lated Mounting 

Clamp ........................ 11662-3 

45AR 
45AZ 
45AM 
45AL 
45AP 

45AU 
45AN 
45AW 
45AT 

24810-1 

24810-2 

12395-1 

11662-2 

47R 
47Z 

47L 

47W 
4~N 
2061 

24811-1 

24811-2 

12395-1 

24622 

48R 
48Z 
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RG-17U 

Flexible RG/U Type Coaxial Cable 

DESCRIPTION 

RG/ U cables are solid dielectric 
types suitable for low power AM 
in tallations. These cable employ 
the maximum dielectric qualities of 
polyethylene with its flexibility and 
low moisture absorption qualities. 
The bending radiu of these cables 
is ten time the outside cable di­
ameter and is maintained over a 
large temperature range. 

RG/ U types are available in three 
sizes and with impedances of 52 or 
75 ohms. Available types with their 
izes and electrical characteristics 

are given in the accompanying table. 

SPECIFICATIONS 

0. D. Power 
Type Inches Description Rating* 

RG-8U .405 Tinned outer braid 1,320W 

RG-UU .405 Tinned inner and outer 920W 
conductors 

RG-17U .870 Tinned outer braid 5,150W 

• For 100% modulation at l MHz and unity VSWR. 

Attenuation 
z OB/100 Ft. 

Ohms @ 1 MHz 

52 .16 

75 .18 

52 .060 
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Expansion Hangers, 1¾-lnch Rigid Line 

GROUNDE~ CLAMP ON ROUND MEMBERS 

Spring Hanger for single line. 
Complete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

4¾ -5 1-2¼ 
T'l'e -8½ 
5){6 - 6K6 

8U6 - 91K6 

1-2¼ 
2¼ -5 
2¼ -5 

Ref. No. 
M 1-19312-23 
M 1-19312-24 
M 1-19312-26 
Ml-19312-27 

Ml-19312-23, Ml-19312-24, Ml-19312-26, Ml-19312-27 

GROUNDED, CLAMP ON ANGLE MEMBERS 

Spring hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misal ignment. Spring must be 
preloaded at installation. 

Dimensions (Inches) 
A B 

4¾ 7 (max.) · 

8¼ 7 (max.) 

Ml-19312-29, Ml-19312-30 

Ref. No. 
M 1-19312-29 
M 1-19312-30 

GROUNDED, MOUNT THROUGH HOLE 

~ ~: 
B " 

(DIA.) ! Spring hanger for single line. 
Complete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

t-A~ 
Dimensions (Inches) 
A B 

4¼ 
7¾ 

½ 

½ 

Ml-19312-32, Ml-19312-33 

Ref. No. 
M 1-19312-32 
M 1-19312-33 

INSULATED, CLAMP ON ROUND MEMBERS 

Spring hanger for single line. 
Complete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

8%-9K6 
8U6·9% 

1-2¼ 
2¼ -5 

Ml-19312-25, Ml-19312-28 

Ref. No. 
M 1-19312-25 
M 1-19312-28 
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Expansion Hangers, 1¼-lnch Rigid Line (Continued) 

INSULATED, MOUNT THROUGH HOLE 

Spring hanger for single line. 
Comp lete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

7¾ ½ 

Ml-19312-34 

Ref. No. 
M 1-19312-34 

INSULATED, CLAMP ON ANGLE MEMBERS 

Spring hanger for single line. 
Complete with clamp and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

8¼ 7 (Max) 

Ml-19312-31 

Ref. No. 
M 1-19312-31 

Fixed Hangers, 11/s-lnch Rigid Line 

GROUNDED, CLAMP ON ROUND MEMBERS 

t°: 8 1 

J 
l ' . 1eo• . 

Fixed hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misalignment. 

Dimensions (Inches) 
A B 

4¾- 5 1- 2¼ 
2¼ -5 

Ml-19312-41, Ml-19312-42 

ADJUST 

Ref. No. 
M 1-19312-41 
M 1-19312-42 

GROUNDED, MOUNT THROUGH HOLE 

0 
Fixed hanger for single line. 
Requires mounting hole. Com­
plete with clamp and pivot 
bolt to compensate for line 
misalignment. 

Dimensions (Inches) 
A B 

313/i6 ¾ 
7¾ ½ 

Ml-19312-44, Ml-19312-47 

Ref. No. 
M 1-19312-44 

M 1-19312-47 
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Fixed Hangers, 

I¾- Inch Rigid Line 

(Continued) 

GROUNDED, CLAMP ON ANGLE MEMBERS 

Fixed hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misalignment. 

Dimensions (Inches) 
A B 

4¾ 1-7 

M 1-19312-43 

•,/\r •./\.·· 
. 

' ' 

'J\r-J\, • - ·r ·:,· 135• • f- B .:i ADJUST. . 

Ref. No. 
Ml-19312-43 

Miscellaneous 11/s-lnch Rigid Line Hanger Accessories 

GROUNDED HORIZONTAL ANCHOR GROUNDED HORIZONTAL ROLLER ASSEMBLY 

Supports single line at point of wall entry. One required 
on each side of wall. Furnished split in two pieces with 
clamp. Mounting bolts not supplied. 

A 
6 

Dimensions (Inches) 
B C 
43/e 3 

D 

~ 6 

M 1-19312-17 

Ref. No. 
M 1-119312-17 

Supports single line. Roller permits line expansion. Hood 
protects roller. Mounting bolts not supplied. 

Dimensions (Inches) 
B C 

lW, 3K, 
D 
6 

M 1-19312-35 

Ref. No. 
Ml-19312-35 
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GROUNDED LATERAL BRACE 

• 

[I:.-ct= 
t, 

C(OIA.) 

;.:::~-,. 
' ' 

' ' \.,, .... -... -:>J 

cs 

Maintains single line at fixed distance from tower or bu i lding. 
Mounts through single hole. Complete with two clamps. 

Dimensions (Inches) 
A B C Ref. No. 

8 38½ ½ M 1-19312-36 

Ml-19312-36 

GROUNDED SWIVEL HANGER 

For single line, horizontal run, accommodates uneven ter­
rain. Also compensates for some line expansion and mis­
alignment. Angle support may be mounted horizontally or 
vertically. Complete with clamps. 

Dimensions (Inches) 
B C D E F Ref. No. 

217 /32 11/e 5 9/32 ½ M 1-19312-37 

M 1-19312-37 

Expansion Hangers, 31/s-lnch Rigid Line 

GROUNDE~ CLAMP ON ROUND MEMBERS 

Spring hanger for single line. 
Complete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

51/e - 5¾ 1 - 2¼ 
81){6 - 9¾'6 1 - 2¼ 
51K6 - 7K6 2¼ - 5 
9%-

0

10¾ 2¼- 5 

Ref. No. 
M 1-19313-23 
Ml-19313-24 
M 1-19313-26 
M 1-19313-27 

Ml-'19313-23, Ml-19313-24, Ml-19313-26, Ml-19313-27 

GROUNDED, MOUNT THROUGH HOLE 

Spring hanger for single line. 
Requires mounting hole. Com­
plete with clamps and pivot 
bolt to compensate for line 
misalignment. Spring must be 
preloaded at installation. 

Dimensions (Inches) 
A B 
5 ½ 
8¾6 ½ 

B 
(DIA.) 

M 1-19313-32, M 1-19313-33 

Ref. No. 
M 1-19313-32 
M 1-19313-33 
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Expansion Hangers, 31/s-lnch Rigid Line (Continued) 

GROUNDED, CLAMP ON ANGLE MEMBERS 

Spring hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misalignment. Spring must be 
preloaded at installation. 

Dimensions (Inches) 
A B 

5½ 7 (Max.) 

9)-{6 7 (Max.) 

. 

I . 
' ~, .,. 

' 135° : r s 1AOJUST • . ·-:\ 
,. 
, 

Ref. No. 
M 1-19313-29 
M 1-19313-30 

M 1-19313-29, M 1-19313-30 

INSULATED, MOUNT THROUGH HOLE 

Spring hanger for single line. 
Mounting hole required . Com­
plete with clamps and pivot 
bolt to compensate for line 
misalignment. Spring must be 
preloaded at installation. 

Dimensions (Inches) 
A B 

½ 

Ml-19313-34 

Ref. No. 
M 1-19313-34 

INSULATED, CLAMP ON ROUND MEMBERS 

Spring hanger for single line. 
Complete with clamps and 
pivot bolt to compensate for 
line misalignment. Spring must 
be preloaded at installation. 

Dimensions (Inches) 
A B 

8% -9K6 
9¾ - 10¾ 

1-2¼ 

2¼ -5 

Ml-19313-25, Ml-19313-28 

Ref. No. 
M 1-19313-25 
M 1-19313-28 

INSULATED, CLAMP ON ANGLE MEMBERS 

Spring hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misalignment. Spring must be 
preloaded at installation. 

Dimensions (Inches) 
A B 

9)-{6 7 (Max.) 

M 1-19313-31 

Ref. No. 

M 1-19313-31 
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Fixed Hangers, 

31/a-lnch Rigid Line 

GROUNDED, MOUNT THROUGH HOLE 

0 
Fixed hanger for single line. 
Requires mount ing hole. Com­
plete with clamp and pivot 
bolt to compensate for line 
misal ignment. 

Dimensions (Inches) 
A B 

5 ½ 
½ 

Ml-19313-44, Ml-19313-47 

Ref. No. 
M 1-19313-44 
Ml-19313-47 

GROUNDED, CLAMP ON ROUND MEMBERS 

Fixed hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
misalignment 

Dimensions (Inches) 
A B 

1-2¼ 

2¼ -5 

~ 0.t~-f 
. 180° . 

ADJUST. 

Ref. No. 
M 1-19313-41 
M 1-19313-42 

Ml-19313-41, Ml-19313-42 

GROUNDED, CLAMP ON ANGLE MEMBERS 

Fixed hanger for single line. 
Complete with clamp and pivot 
bolt to compensate for line 
mi sa I ignment. 

Dimensions (Inches) 
A B 

5½ 1-7 

M 1-19313-43 

- . .1\- - .1\,· ·, 

' 
I 

'.1\--.1\- - ' - ' 

I- . I 135° • ·r-> 
B -i ADJUST. . 

Ref. No. , 
Ml-19313-43 
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Miscellaneous 31/s-lnch 

Rigid Line Hanger 
Accessories 

GROUNDED HORIZONTAL ROLLER ASSEMBLY 

Supports single line. Roller permits line expansion. Hood 
protects roller, Mounting bolts not suppl ied. 

Dimensions (Inches) 
A B C D Ref. No. 

5K6 3 4¾ s M 1-19313-35 

M 1-19313-35 

GROUNDED HORIZONTAL ANCHOR 

Supports single line at point of wall entry. One required 
on each side of wall . Furnished in two pieces with clamp. 
Mounting bolts not supplied. 

A 

8 

Dimensions (Inches) 
B C 

63/a 4 
D 

~ 6 

Ml-19313-17 

Ref. No. 
M 1-19313-17 
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• 

C(OIA.) 

GROUNDED LATERAL BRACE 

0 
Mainta ins single line at fixed distance from tower or building. 
Mounts through single hole. Complete with two clamps . 

A 

8 

Dimensions (Inches) 

B C 
38½ ½ 

Ml-19313-36 

Ref. No. 
M 1-19313-36 

GROUNDED SWIVEL HANGER 

For single line, horizontal run . Accommodates uneven ter­
rain. Also compensates for some line expansion and mis­
alignment. Angle support may be mounted horizontally or 
vertically. Complete with clamps. 

B 
2 17 /32 

Dimensions (Inches) 
C D E 

11/e 5 
F 
½ 

Ml-19313-37 

GROUNDED 3-POINT HANGER 

Ref. No. 
Ml-19313-37 

Spring hanger for horizontal suspension of single line. 
Anchored at three points. Complete with eye bolts and 
springs. 

Dimensions (Inches) 
A B Ref. No. 

20¾ 15 M 1-19313-50 

M 1-19313-50 
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Indoor Hanger Kits, 11/s-, 31/s-, 61/s-lnch Rigid Line 

t 
SCREW EYE 

- (FOR WOOD) 
(6 ) 

.._ .. S .. HOOK (12) 
(CLOSABLE) 

CHAIN (25' ) 

CUTTO -
LENGTH 

HANGER AND FASTENER KIT 

Attaches to line for ceiling support. 

Consists of stainless steel straps, 

25 feet of chain and hardware for 

supporting line at six points. Chain 

tensile strength 260 pounds. 

31/e-lnch Line: Ml-27700 

WOOD~ 
SCREW-

(12) 

~LATE 
13 ) 

HERE FASTEN CHAIN WITH 
" S" HOOK 

HANGER PLATE MOUNTING KIT 

For attaching Hanger and Fastener 

Kit to plaster or wood surfaces. Con­

sists of three steel eye plates and 

mount ing hardware. 

Ml-27704 

WALL BRACKET KIT 

For supporting line from wall of 

building. Consists of three heavy 

duty brackets 1½ inches wide with 

7½ inch arms and mounting hard­

ware for supporting line at three 

points. 
31/e-lnch Line: Ml-27702 

' EYEBOLT WITH 
NUT ANO LW 13 1 

"I" BEAM MOUNTING KIT 

Special hanger for attaching Hanger 

and Fastener Kit to "I" beam. Con­

sists of three clamps, eye bolts and 

hardware for three supporting points. 

Ml -27705 

BOLT WITH 
NUT ANO LW 

(6 ) 
! FASTEN TO 
WALL BKT) 

HERE FASTEN 
EYEBOL T, " S" 

HOOK, CHAIN, ETC. 

WALL BRACKET EXTENSION KIT 

For use with Wall Bracket Kit to ex­

tend line out from wall of bu i lding. 

Consists of three heavy duty angle 

extensions and hardware. Extension 

angles are 12 inches long, 1/e inch 

thick and l ¼ inch each side. 

EXPANSION 
ANCHOR 13 1 

31/e-lnch Line: Ml-27703 

EYEBOLT 
WITH NUT 

ANO LW 13 1 

CONCRETE MOUNTING KIT 

For attaching Hanger and Fastener 

Kit to concrete wall or ce i ling. Con­

sists of eye bolts and expansion 

anchors for three supporting po ints. 

Ml-27706 
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Layout and Installation of Rigid Transmission Line 
A dimensioned layout of the entire 

transmission line run is helpful in 
ordering line and fittings. FM lines 
usually require a horizontal run 
from the transmitter, and a vertical 
run up the tower to the antenna 
feed line; while AM lines may ter­
minate in a tuning house at the 
base of the tower. If the A f tower 
is base insulated and is to be used 
also a an FM antenna support, it 
is necessary to quarter-wave insulate 
the FM line from the tower and use 
insu lated hangers. The rolled groove 
a t one end of the RCA line supports 
the end insulator and keeps the 
inner conductor in place. This encl 
should always be placed downward 
when the line is in a vertical posi­
tion. For horizontal runs, the groove 
is placed at alternate joints, oppos­
ing grooves locking the line in 
position. Note that expansion hang­
ers are used for the vertical length 
except the top hanger whi h is a 
fixed hanger (two are used in illus­
tration because of change in tower 
shape). The fixed hanger forces 
thermal expansion toward opposite 
.end of line to avoid damage to F f 
antenna. Assembly normally starts 
from this hanger. Ob erve maximum 
line bending radii. 

Outdoor runs should use fl anged 
type line and fit tings which are 
pressure sealed by O-rings. U n­
flanged lines may be used in ide 
where gass ing may not be necessary. 
Gas stops are used between flanged 
and unflanged lines. Additional O­
rings and flange bolts should be 
ordered to replace damage and loss 
during installation. 

fa ke installations only during dry 
weather. If it is necessary to stop 
work, use cover plates at both ends 
of the line to keep moisture out. 
When completed, dry gas or dry air 
i applied through a bleeder valve 
at the antenna end until the line 
hows a resistance of 80 megohms 

or more. 

WHEN SHAPE OF TOWER CHANGES 

ADD HANGER SUPPORTS TO TOWER. 

2 ' BEND FOR 20' SECTION 3Vo LINE 

THE FOLLOWING BENDS ARE MAX, 

1
. 

4 • BEND FOR 20 ' SECTION 1¼ LINE 

INSTALL VERTICA~ LINE 

END TO SUPPORT 

INNER CONDUCTOR. 

INSTALL EXPANSION HANGERS. 

ALLOW SEVERAL FEET FROM ELBOW 

10 FT. APPROX. 

3¼ TO 1 ¼ REDUCER 

UPPER TWO 

HANGERS ARE 

AXED TYPE. 
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Dehydrators For Coaxial Line, Ml-563170 Series 
The MI-563170-1 / 2/ 3 Dehydrator 

is designed to maintai n transmission 
line feedi ng broadcast antenna 
free of moisture. Each model pro­
vide a ontinuous supply of dry 
ai r at the rate of one standard 
cubic foot per minute. The Dew 
Point, or temperature at which 
moisture will condense out of the 
delivered air, is less than - 40 
degree Fahrenheit when referred to 
a standard atmo phere. 

All unit will deliver their max-

Accessories 

imum SCF capacity ontinuously 
for normal operation. During initial 
barging of cable y terns or during 

emergency periods, the units are 
apable of delivering more than the 

specified CFD. Operation is fully 
automati . Only three con nections 
are necessary for simple installa­
tion. 

The complete Dehydrator system 
with alarm faci litie is housed in a 
ingle cabi net which occupies a 

minimum of floor space. 

Water Dump Trap-Used in areas with unusually high tem­
peratures and high relative humidity for increased 
efficiency and longer life. 

Pressure Regulator-Can be supplied in place of the pressure 
switch. 

Storage Tank-A 2-gallon dry air reserve tank, which prevents 
rapid cycling. 

High and Low Pressure Alarm-It operates when the 
delivered air pressure is too high or too low. 

Humidity Alarm-To warn when relative humidity rises above 
a preset value. 

Specifications and Ordering Information 
Ordering Information 

Output; 
Flow Rate ................................. . 
Dew Point ... ..... .. .. ......... .. ...... .... . 
Pressure (Adjustable) ........... . 

Input; 
Max. Temperature ................... . 
Humidity ... ............... .. ......... ...... . 

Internal Operating Pressure ... . 
Motor Size .... ......................... ...... . 
Electrical Requirements ......... . 

Dimensions; 

M 1-563170-1 

lSCFM 
- 40°F 
1-15 lbf/in2 

125°F 
100% 
55-70 
½hp 
115 Volts, 
single phase, 
60 Hz, 50 Hz* 

Height ........................................ 20'' (51 cm) 
Width .............................. ............ 22" (56 cm) 
Depth ............................................ 15" (38 cm) 

Weight .............. .............................. 95 lbs. (43 kg.) 
• Available on specia l order. Requires 50 Hz motor. 

M 1-563170-2 

2SCFM 
- 40 °F 
1-15 lbf/in2 

125°F 
100% 
55-70 
¾ hp 
115 Volts, 
single phase, 
60 Hz, 50 Hz* 

28" (71 cm) 
22" (56 cm) 
15" (38 cm) 
117 lbs. (53 kg.) 

M 1-563170-3 

3SCFM 
- 40 °F 
1-15 lbf/in2 

125°F 
100% 
55-70 
l ½ hp 
115 Volts, 
single phase, 
60 Hz, 50 Hz* 

42" (107 cm) 
22" (56 cm) 
18" (46cm) 
200 lbs. (91 kg.) 

M 1-563170-1 

M 1-563170-3 

M 1-563170-2 
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• Wide selection of AM or FM Antenna Towers 

• Complete line of tower accessories 

• Self-supporting or guyed types of standard 

or custom-made designs 

AM -FM Antenna Towers 

Description 
RCA is well-qualified to assist 

in the planning and selection of 
proper AM towers and a qualified 
ere tor to omplete the in tallation. 
A wide election is available for 
all AM and FM applications ... in­
cluding standard self- upporting, 
guyed, and cu tom designs. 

Guyed Towers 
Where Janel area permit , towers 

are usually guyed and the u ual cro 
ectional shape is triangular so that 

three point guying can be u ed. 
Guyed tower co ts are normally 
lower than for self- upporting stru -
tures becau e less steel is used. A 
useful method for estimating the 
land required for a guyed structure 
i to con ider the distance to the 
farthest guy an horage a bein" 
about 80 percent the tower height. 

Self-Sup·porting Towers 
Self-supporting towers are espe­

cially advantageous in city and con-

gested districts where land is ex­
pensive. For estimating required 
space for a self-supporting tower, the 
distance between tower leg can 
normally be considered as 10 percent 
the height of the structure. 

Wind Load 
Tower mu t be de igned and 

installed to safely withstand the 
maximum wind velo ities that may 
be encountered. Experienced tower 
builder rarely design for le than 
a 30/20-pound loading. Thi means 
that the tower members are de ignecl 
to re ist a horizontal wind pressure 
of 30 pounds per quare foot of pro­
je ted area on all flat urfa e and 
20 pound on round ·urfa es. Thi 
is the equivalent of an actual wind 
velocity of 86.6 miles per hour. 
Towers with higher wind load 
ratings arc, of cour e, avai lable. 
Towers are de ·ignetl in a cordancc 
with EI pccifications R -222. 

Tower Accessory Equipment 
number of accessorie to om­

plete various M and FM broadcast 
towers are ava ilable. Mo t of them 
are fully de cribed in specialized 
catalogs (or these products. They 
include: FM antennas; FM tran -
mis ion line, hanger and dehydra­
tor ; FM/ [ i olation unit; ma­
terial for ground ystem ·; M tran -
mission line and hangers; antenna 
tuners; 1 pha ing s tern (in­
cluding power dividing netwo, k , 
pha e sampling loop , pha e samp­
ling lines and isolation coils); and 
tower lighting equipment (including 
tower lighting kits and photo ele -
tric control, lighting choke and air 
core lighting tran former). 

FM Antenna Equipment 
RC ha a complete line of Fl\I 

antennas and accessories; both hor­
izontally and vertically polarized an­
tennas are avai lable. oaxial trans­
mis ion line whi h may be either 
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of the rigid or flexib le type is used 
to conduct power from the trans­
mitter to the antenna. Lines which 
use air a a dielectric will require 
pressurization using nitrogen or dry 
air to prevent conden ation from 
accumulating in ide the line. Var­
ious sized dehydrators and special­
i7ed hardware are available. 

If the tower upon whi h the an­
tenna is mounted is an insulated 
A 1 radiator, some means of iso­
lating the effect of grounded trans­
mis ion line where it crosses the 
ba e insulator must be provided. 
Using insulated hangers, a quarter 
wave balun at the AM frequency 
may be constructed or, under some 
circumstance , a Type BAF-14A 
FM/ M isolation unit, may be u ed. 

In order to facilitate selection 
of the tower most suitable, and as 
an aid to the station in determining 
pecific requirements, a sample ques­

tionnaire i included here. 

Antenna Tower 
Questionnaire 

LOCATION 

City ....................................................................... . 

State .. ................................................................. . 

QUOTATIONS TO BE FURNISHED 

(Check those required) 
Number of Towers .................................... ( ) 
Ground System .......................................... ( ) 
Tower Guyed ...................................... ( ) 

Self-Supporting .................. ( ) 
Tower Lighting Equipment... ................... ( ) 
Tower Erection: 

Tower Installation ................................ ( 
Transmission Line Installation (FM) ( 

SPECIFICATIONS 
Tower Height: 

Ground to top of tower ................................. . 
Ground to top of base insulator .............. .. 

Tower Use: 
AM Radiator .. ......... ... ..................................... . 
Antenna support( when used for 

FM or TV) ... .. ................................................ . 
Channel or Frequency ..................................... . 
FM or TV Antenna: Type ............................... . 

Description ................... . 
Transmission Lines: 
Design Load: Size No. 

B-1 Open Country ......................................... . 
B-2 Congested Area .................................... .. 

Remarks: 
(Special requirements, 
site accessibility, etc.) 

Material for Ground Systems 
In order to obtain rea onable 

radiation efficiency and, in the case 
of directional arrays, to tabilize the 
radiation pattern a system ol buried 
radial copper wires extending out­
ward from the tower base mu t be 
installed. RCA can supply the wire, 
copper trap, and ground mats re­
quired to meet the consultant's 
ground system specification . Ground 
~y tem installation may be included 
with the tower ontra t. 

Antenna Tuners 
In mo t cases the impedance of 

the transmission line and the base 
impedance of the tower are not 
alike and it is necessary to in tall 

an antenna tuner at the ba e of 
the tower to transform the antenna 
impedance to the transmission line 
impedance. RCA markets a tandard 
group of antenna tuners for low 
and medium power use. Jn the high­
er power range antenn(\ tuning units 
are custom built. 

AM Phasing Equipment 
fultiple tower AM arrays arc 

u eel to achieve pecific horizontal 
and vertical radiation patterns a 
required by allocation or economic 
factors related to coverage. Varying 
amounts of power at various phase 
angles are fed to the .various towers. 
RCA is in a position to supply all 
of the elements of pha ing, power 
dividing, and antenna tuning units. 
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In these multi-tower arrays, methods 
for sampling the phase and ampli­
tude of the rf voltage in each tower 
and conveying this sample to the 
phase measuring equipment lo­
cated in the transmitter house are 
required. Accessory phase sampling 
loops, which are normally moqnted 
on the individual towers, phase 
sampling lines to con nect the loop · 
to the measuring device, and means 
for isolating the grounded sampling 
lines where they cross the tower 
base insulator are also avai lable. 

Antenna Feed Bus 
The antenna tuning unit output 

should be connected to the tower 
by means of copper tubing which 

is not normally supplied with the 
antenna or transmitting equipment. 
The tubing may be obtained from 
local sources and should be flattened 
and drilled at the ends so that it 
may be connected to the antenna 
tuning unit output feedthrough in­
su lator and attached to the tower by 
bolt or brazing. At a point between 
the tower and the feedthrough in­
sulator the line should be formed 
into a one or two turn coil, I 2 to 18 
inches in diameter. This coi l can be 
self-supporting and is intended to 
retard lightning and aid in the break­
down at the ball or horn gap pro­
vided at the tower ba e thus keeping 
lightning discharges from damaging 
the radio equipment. 

Tower Lighting 
The configuration o[ tower lights 

and the lighting equipment must 
conform to applicable government 
specifications. The AC power re­
quired to operate the lights may be 
conducted on wires which are buried 
in the ground or carried on the 
same poles which carry the trans­
mission line from the transmitter 
house to the anten na tuning uni t. 
The AC power lines wi ll have to be 
isolated from the rf power where 
they cross the base insulator. This 
isolation can be proYided either 
through the use of an antenna light­
ing choke and appropriate bypass 
condensers or by the use of an 
air core lighting transformer. 

WIND VELOCITY AND CORRESPONDING WIND PRES- Ordering Information SURE ON TOWERS-EIA STANDARD SPECIFICATION 

Estimated 
Wind Pressure on Wind Pressure Survival 

Actual Wind Flat Surfaces on Round Velocities 
Velocity MPH P = .004 v2 Surfaces F.S. 1.65 

10 .4 .266 12.9 
20 1.6 1.067 25.8 
30 3.6 2.4 38.6 

40 6.4 4.27 51.5 
50 10.0 6.67 64.4 
60 14.4 9.6 77.3 

70.7 20.0 13.33 91.1 
80 25.6 17.1 103.0 
86.6 30.0 20.0 111.5 

90 32.4 21.6 115.9 
100 40.0 26.7 128.8 
110 48.4 32.3 141.7 

111.8 50.0 33.3 144.0 
120 57.6 38.5 154.6 
122.5 60.0 40.0 157.8 

130 67.6 45.0 167.4 
132.3 70.0 46.67 170.4 
140 78.4 52.33 180.3 

141.4 80.0 53.33 182.l 
150 90.0 60.0 193.2 
160 102.2 68.2 206.1 

170 115.6 77.0 219.0 
180 129.6 86.6 231.8 
190 144.4 96.3 244.7 
200 160.0 106.66 257.6 

WSBT-AM / FM / TV's antenna farm showing first WSBT-TV television 
tower and new high-rise guyed TV tower for increased power at left. 
At the far right are the four towers· used in the WSBT-AM 
directional array. 

Tower Accessories 
8 ft. by 24 ft. Section Expanded Copper 

Ground Screen .............................................................. M 1-27765 

No. 10 Copper Wire ....................................... ..................... M 1-28405-8 

3" by .020 Ground Strap .................................................... Ml-28405-A4 

Double RF Antenna Lighting Choke ............................ M I-7112-C 

Triple RF Antenna Lighting Choke .................. ............ M 1-27726 

Capacitor for Lighting Chokes .................. ...................... M 1-27728-1 

Weatherproof Housing .................................................... M 1-27741 

1750 Watt Hughey and Phillips Transformer ............ Ml -28215-Al 

3500 Watt Hughey and Phillips Transformer ............ Ml-28215-A2 

3000 Watt Fisher Pierce Photo-Cell 

6000 Watt Fisher Pierce Photo-Cell 

Fisher Pierce Light Control Relays .................................. .... 251-A 

Hazard Markers (Set of 3 including installation material) 

"Hot Dip" Galvanizing of Angle Frame Work for Individual 
Markers 

Tower Lighting Kits 
Tower 
Height 

21' - 150' 

151' - 300' 

No. 
Beacons 

0 
1 

No. Obstruction 
Lights 
1 double 

2 

Order 
No. 

A-1 

A-2 

301' - 450' 1 4 A-3 

451' - 600' 2 6 A-4 

(Lighting Kits include all materials required to light and 
wire a tower of heights specified, such as original and 100 
percent spare lamps, beacon flasher, photo-electric control, 
color coded wire, stainless steel wraplock tape condulets, 
locknuts, supporting arms, unions, pipe compound, installa­
tion print, and bill of materials in accordance with FCC, 
CAA and National Electric Code Requirements.) 

For other Antenna Accessories See appropriate RCA Catalogs. 
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• Designed for both standard and multiplex 
FM broadcast service 

• Low VSWR over entire 200 kHz band 
(1.1/1 ratio achieved with field trimming) 

• Highest gain at low weight and 
windloading 

• Can be side mounted on existing towers 

• Provisions for de-icing if desired 

• Easy to install-minimum maintenance 

Broadband FM Antenna, BFA Series 

Description 
The RCA BF Series of Broad­

band FM Antennas is de igned for 
use in standat;d, stereo and multi­
plex broadcast service. These anten­
nas provide a low- tanding wave 
ratio over a 200 kilohertz channel 
providing optimum conditions for 
multiplex operation. 

An improved "B-serie " of the 
BFA ntenna offers higher power 

rating, increa ed bandwidth and re­
duced effects from icing as well as 
many other mechanical improve­
ments. Proven features such as sec­
tionalized construction, high-low 
power.for deicing, common 3½-inch 
transmission line feed, and approxi­
mate wave length spacing between 
radiators have been retained from 
the former "A-series" antennas. 

Power Gain 
This new antenna features sec­

tionalized constru tion and can be 
ere ted with as many section as are 
required for a given application. 
Power gain is approximately equal 
to the number of ections. The spac­
ing of sections is approximately one 
wavelength. The antennas are desig­
nated BFA-IB, BFA-2B, BFA-3B, 

95 
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Single Section of BFA Broadband FM Antenna. 

etc., depending upon the number of 
stacked sections provided. 

Rugged Construction 
Mechanically, the antenna is de­

signed for rugged service in all types 
of weather conditions, and will with­
stand wind velocitie up to l IO miles 
per hour. Radiating elements are 
made of durable stainless steel that 
eliminates electrolysis and corrosion 
when bolted to the copper feed sys­
tem. The design is flexible and p.er­
mits ease of installation on the 
side of an existing tower, or pole 
mounting on top of towers or build­
ings. Mounting brackets are sup­
plied with antennas for standard 
or conventional installations at no 
extra cost. Custom brackets can be 
supplied at extra cost for special 
or unusual types of installations. 
The antenna can be supplied with 
standard poles using either pedestal 
or socket moun ts. 

De-icing Provisions 
Deicing equipment is an accessory 

item and must be ordered with the 
antennas. The deicing system is 
recommended for most areas and 
especially where icing and sleet con­
ditions are common. 

Sectionalized Construction 
The R CA Type BFA Broadband 

FM Antenna is of sectionalized con­
struction; each section consisting 
basically of four radiating rings at­
tached to a supporting frame. An 
insulated feed as embly and a sec­
tion of 3 ½-inch transmission line is 
provided with flanges to fi t 3¼-inch 

coaxial feedlines . Adaptors are avail­
able for other size lines. Standard 
antennas have power gains from 0.9 
to 16.5. Special designs are available 
on application. All BFA Antennas 
are factory tuned to any channel in 
the frequency range of 88 to 108 
megahertz. In standard and multi­
plexing operations, a voltage stand­
ing wave ratio of 1.1 to l can be 
achieved with a minimum of field 
trimming. A transformer section is 
located near the input fitting. 

Radiation Pattern 
The horizontal radiation pattern 

of the BF A is essentially omnidirec­
tional for top mounting. The hori­
zontal pattern in free space is within 
1 dB of circular. The exte_nt of de­
viation from a circular pattern for 
a side mounted array is dependent 
on type and size of the tower. It is 
recommended that the array be 
mounted, if possible, above _the top 
set of guys on a guyed tower. Where 
this is not possible the guys in the 
immediate area of the antenna 
should be broken by insulators every 
3½ feet for a distance of at least 14 
feet. In addition, each guy in the 
vicinity of the antenna should be 
insulated at the point where it con­
nects to the tower. 

Mechanical Features 
Mechanically, each section con­

sists of four stainless steel ri ngs 
stacked and equally spaced to form 
a height d imension of 12 inches. The 
sections are mounted on 3¼ -inch 
coaxial line with an insulated feed 
stud energizing each radiating sec-

tion. Only one coaxial transm1ss10n 
line is used to feed all sections of 
the an tenna, and the individual 
radiating sections are identical me­
chanically and electrically. The radi­
ators are both shunt fed and me­
chanically supported by this inter­
connecting feed-line which consists 
of modified lengths of RCA 3¼­
inch rigid coaxial transmission line. 
The BFA-IB through BFA-8B An­
tennas terminate mechanically in a 
pressurized top cap with bleed valve 
and a bottom input flange for cou­
pling the antenna to the desired type 
of transmission line. Type BFA-IOB 
through BFA-16B antennas are cen­
ter fed through a matching tee and 
lower and ·top radiators terminate 
mechanically in pressurized caps. 

TOWER .-­
LEG 

il 

RADIATOR 

/ 

FEED LINE 
CL AtaPS 

ADJUSTAII LE 
TRANSFORtaER 

BFA Antenna shown side mounted 
on a typical uniform cross-section 
tower. 
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Specifications BRACKET 

APPROX. 12 INCHES 

TYPICAL LEG 
Mounting bracket for towers 

having leg diameter of 2" to 3¾". MOUNTING CLAMP 
TO BE WITHIN 
THIS AREA 

RCA Type Electrical Data 
Gain I Power t<atong 

Power I dB I kW I d8k 

Freq. 
Mc 

BFA-18 0.9 - 0 .5 5 7.0 88 
98 

108 

BFA-28 1.9 2.8 10 10.0 88 
98 

108 
. 

BFA-38 3.0 4.8 15 11.7 88 
98 

108 

BFA-48 4.0 6.0 20 13.01 88 
98 

108 

BFA-58 5.1 7.1 25 13.98 88 
98 

108 

BFA-68 6.3 8.0 30 14.77 88 
98 

108 

BFA-78 7.3 8.6 35 15.44 88 
98 

108 

BFA-88 8.4 9.2 40 16.02 88 
98 

108 

BFA-108 10.5 10.2 50 16.99 88 
98 

108 

BFA-128 12.5 11.0 60 17.78 88 
98 

108 

BFA-14B 14.5 11.62 80 19.03 88 
98 

108 

BFA-168 16.5 12.18 80 19.03 88 
98 

108 

t " He" (Top Mounting) Height of radiation center above lop af tower. 

" He" (Side Mounting) Height of radiation center above lowest part 
of bottom radiator. 
" H" (Top Mounting) overall · height of antenna above lop of lower, 
not including obstruction lighting. · 

TYPICAL FACE MOUNT 
BFA Mounting Details. 

Dimensions in Feett Horizontal Windload * 

HC Top I HC Side I H Top I H Side less De-icers I With De-icers 

5.0 
5.0 
5.0 

10.0 
9.5 
9.1 

15.1 
14.0 
13.2 

20.1 
18.6 
17.3' 

25.2 
23.1 
21.4 

31.6 
28.9 
26.7 

36.8 
33.6 
31 .0 

42.2 
38.4 
35.3 

52.7 
47.9 
44.0 

63.4 
57.5 
52.6 

74.1 
67.1 
61.2 

84.8 
76.7 
69.8 

Interpolate for In-Between Frequencies 

0.50 8.0 1.0 58 70 
0.50 8.0 1.0 58 70 
0.50 8.0 1.0 58 70 

5.55 18.1 11.1 221 267 
5.00 17.0 10.0 212 256 
4.60 16.2 9.2 206 248 

10.55 28.1 21.1 319 385 
9.55 26.1 19.1 303 365 
8.70 24.4 17.4 289 348 

15.60 38.2 31.2 416 502 
14.05 35.1 28.1 391 471 
12.80 32.6 25.6 371 446 

20.65 48.3 41.3 514 620 
18.60 44.2 37.2 481 579 
16.90 40.8 33.8 454 545 

27.10 61.2 54.2 635 767 
24.40 55.8 48.8 591 713 
22.20 51 .4 44.4 556 669 

32.35 71 .7 64.7 736 889 
29.15 65.3 58.3 684 825 
26.50 60.0 53.0 642 772 

37.70 82.4 75.4 839 1014 
33.90 74.8 67.8 778 938 
30.80 68.6 61 .6 729 876 

48.25 103.5 96.5 1431 1649 
43 .45 93.9 86.9 1318 1516 
39.50 86.0 79.0 1225 1407 

58.90 124.8 117.8 1712 1972 
53.00 113.0 106.0 1591 1817 
48.10 103.2 96.2 1464 1681 

69,55 146.1 139.1 1993 2295 
62.55 132.1 125.1 1844 2118 
56.70 120.4 113.4 1703 19'5 

80.20 167.4 160.4 2273 2607 
72.10 151.2 144.2 2106 2418 
65.3 137.6 130.6 1941 2228 

"H" (Side Mounting) Overall height of antenna measured from top 
of radiator section to lowest part of bottom radiator section. 

• Pounds based on 30 lb./ ft. 2 on projected areas of round surfaces. 
'11 
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Specifications 
Electrical 
Frequency Range ...... .............. ... , ...... Factory tuned to any channel 

in 88-108 MHz band 
Power Gain ............... .. .... ........ . Approximately equal to number of 

sections stacked (see table) 
Polarization ........ Horizontal (Vertical Component is negligible) 
Horizontal Pattern ................ Circularity ± 1 dB in free space 
VSWR at Input (without field trimming): 

Top Mounting .............................................................. 1.2/ 1 or better 
Side Mounting ............................ .... .. .......................... 1.5/ 1 or better 

VSWR at Input (with field trimming): 
Top or Side Mounting ............................. .1.1/1 can be achieved 

over entire 200 kHz channel 
Input Connection ........ .. ...................... 31/s", 50 Ohms EIA flange 
Power Input Rating ...... Approx. 5 kW per section (see table) 

Mechanical 
Windload ...................................................... 50 psf for flat surfaces; 

30 psf for cylindrical surfaces (based on true "extreme" 
velocity of 110 miles per hour. (see table of specific an­
tenna windloads) 

Section Dimensions: 
Height.. .......................... ................................................ 12" (30.48 cm) 
Ring Diameter: 

88-98 MHz ............................................................. .18~ \45.72 cm) 
98-108 MHz ............................................................ 16""\40.64 cm) 

Gap: 
18" Ring .......................................................... .. ............ 511 (12.70 cm) 
16" Ring .. .. ................................................................ 4½" (11.43 cm) 

Overall heights and radiation centers.- See Table 
Weight 

Each Four-Ring Radiating Section: 
1811 

•••••••••• ••• •••••••••••••••••••••• ••• • ••••• ••• ••••••••• •• •••• •• •• •••••••••••••• 22 lbs. (10 kg) 
1611 

•••••••••• •• •• ••••••• ••••• ••••• •• ••••••••••••••••••••••• • •••••••••••••••• ••• •• 19½ lbs. (9 kg) 
Supporting 31/s" Feedline .................. 3.0 lbs. per foot (average) 

(1.36 kg per 30.48 cm) 

Ordering Information 
BFA Type Broadband FM Antenna complete with standard 

support brackets for side mounting on conventional 
towers. Order by stock number as follows: 

BFA-18, single section FM antenna ........................ M 1-27985-1 
BFA-2B, two-section FM antenna .............................. M 1-27985-2 
BFA-3B, three-section FM antenna .......................... Ml-27985-3 
BFA-4B, four-section FM antenna ............................ M 1-27985-4 
BFA-5B, five-section FM antenna .............................. M 1-27985-5 

Approximate deadweight of antennas: 
Weight-lbs. 
61/a" 31/a" 

Weight-lbs. 
61/a" 31/a" 

BFA-lB .............. . . 86 
140 
192 
245 
298 
351 

BFA-7B............ .... 596 404 
BFA-2B ............... . BFA-8B...... .......... 648 457 
BFA-3B ............... . *BFA-lOB .............. 1088 700 
BFA-4B .. .. ........... . *BFA-12B ..... .. ....... 1148 830 
BFA-5B ............... . *BFA-14B .............. 1221 970 
BFA-6B ............... . *BFA-16B .............. 1284 1100 

• Tee input center fed. 

Accessories 
De-icers ................................................................................ Ml-27986* 

Sleetmelter Control Unit... ...... .. ............................. ........ M 1-27369-A 

Transmission Line as required 

BAF-14A FM / AM Isolation Unit: 
88 to 92 MHz ............................................................ M 1-28227-1 
92 to 108 MHz ............................................................ M 1-28227-2 

Adaptors-Inner Conductor Only: 
To connect M 1-19113 to M l-19089 .............................. M l-27988-4A 
To connect M 1-19313 to M l-19089 .............................. M l-27988-4B 

Adaptor (Inner to outer conductor): 
M 1-19113-31/s" 51.5 Ohm to M 1-19089-31/s" 50 

Ohm EIA-No transformer, length 6" .... .. .......... Ml-27988-7A 
M 1-19113-31/s" 51.5 Ohm to M 1-27791-D Universal 

Male Flange-No transformer, length 611 
• ••••••••••• M 1-27988-7B 

Quick Step Reducers-Gassed: 
IMl-19113 to 3/s" 50 Ohm EIA .... ................. ............... Ml-27988-5A 
Ml-19113/ Ml-19313 to 1%" 50 Ohm EIA ............ Ml-27988-5B 
Ml-19089 to 1%" 50 Ohm EIA ................. ............... Ml-27988-5C 
Ml-19089 to 3/s" 50 Ohm EIA ................................ Ml-27988-5D 
1%" 50 Ohm EIA to 3/s" 50 Ohm EIA ................ Ml-27988-5E 

*De•lcers must be factory in>talled. 

BFA-6B, six-section FM antenna ................................ M 1-27985-6 

BFA-7B, seven-section FM antenna .......................... Ml-27985-7 

BFA-8B, eight-section FM antenna ............................ Ml-27985-8 

BFA-lOB, ten-section center-fed, FM antenna ...... Ml-27985-10 

BFA-i2B, twelve-section center-fed, 
FM antenna ................................................................ Ml-27985-12 

BFA-14B, fourteen-section center-fed, 
FM antenna ................................................................ Ml-27985-14 

BFA-16B, sixteen°section center-fed, 
FM antenna ........................................................... ..... M 1-27985-16 
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• More signal in auto receivers 

• May be used with existing horizontal antennas 

• Easy installation-minimum maintenance 

• Custom brackets supplied 

• Sturdy construction 

• High gain-low VSWR 

• Light weight-low windload 

• Proven field performance 

Vertically Polarized FM Antennas, Type 300-V 

Description 
The Type 300 Vertically Polarized 

FM Dipole Antenna enables an FM 
tation to transmit a supplemental 

vertically polarized signal to achieve 
elliptical or circular polarization as 
authorized · in the FCC Rules and 
Regulations. It can be readily added 
to an existing horizontally polarized 
antenna system. Any number of 
dipole -from 1 to 16-may _be 
utilized, providing maximum flexi­
bility in the selection of power gain 
for a particular installation. Power 

gain ranges from 0.95 to 17.48, and 
is approximately equal to the num­
ber of dipoles. Antenna arrays are 
capable of handling transmitter 
powers up to 48 kilowatts. Deicers 
are not required. 

Special antennas can be provided 
with null fill or beam tilt for unusual 
applications. 

The antenna consists of two basic 
parts: (I) radiating dipoles and (2) 
interconnecting transmission line 
sections. The dipoles in any array 
are all identical electrically • and 
mechanically. The Type 300 dipole 

i a product of straight-forward elec­
trical and mechanical design. It has 
low Q which re ults in a broadband 
antenna that minimizes cross-cou­
pling between main and subcarrier 
channels. Although rugged, it is light 
weight and presents a low windload, 
thus reducing the cost of supporting 
structures. It is mainly fabricated of 
copper tubing which is durable, 
weather-resistant, and has excellent 
electrical properties. 

Antenna elements are normally 
spaced one wavelength apart with 
inter onnecting transmission line sec-

.99 
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tions, and fed through a common 
system input terminating in a 50 
Ohm EIA flange. A typical antenna 
might consist of several dipoles fed 
through a power divider to appor­
tion the transmitter power between 
separate horizontally and vertically 
polarized antennas. 

Mounting 
The antenna is mounted on its 

supporting structure as a unit using 
brackets specially fabricated to 
match the tower and mounting 
arrangement specified by the pur­
chaser. Antennas are usually side 
mounted on either guyed or self­
supporting towers. Pole or top 
mounting is available on special 
order. 

The selection of the most ap­
propriate method of mounting a 

vertical antenna for use with an 
existing horizontal polarized antenna 
is best determined by the station's 
consulting engineer, taking into ac­
count the requirements of coverage, 
tower loading considerations, feed 
system re9uirem~nts, and construc­
tion permit requirements. 

If there are guy wires in close 
proximity to the antenna, it is rec­
ommended that they be insulated 
from the tower and broken by insu­
lators ev~ry 3 feet for a minimum of 
15 feet from the tower to minimize 
detuning and distortion of the radia­
tion pattern. Antennas of 9 bays or 
less are fed at the base through a 6 
foot transmission line sectiori. Ten 
or more elements are usually cent~r 
fed through a 6-foot transmission 
line section and using a coaxial 
"T" connector. 

Radiating dipole for the 
Type 300 Vertically Pol­
arized FM Antenna. The 
dipoles in any array are 
all identical electrically 
and mechanically. 

Circularity 
Good horizontal pattern depends 

largely on the inherent circularity of 
the antenna element. The horizontal 
r~diati~n pattern of the Type 300 
dipole 1s omnidirectional within ± I 
dB in free space. When side mount­
ed, the ant~nna pattern ~ill be 
affected by the supporting structure. 
The extent of deviation from a cir­
cular pattern will vary with the type 
and size of the supporting structure. 

Bandwidth and VSWR 
The voltage standing wave ratio 

of the Type 300 antenna can be 
field adjusted to better than 1.1 to I. 
Substantial bandwidth virtually eli­
minates detuning effects caused by 
changes in atmospheric conditions. 
Antennas are carefully tuned to the 
customer's operating frequency be­
fore they are shipped, thus assuring 
the most efficient installation. Nor­
mally no adjustment is required m 
the field. 

Combining Networks 
RCA offers custom combining net­

works to achieve proper feed of the 
vertically and horizontally polarized 
antennas. The custom combining 
network includes a power divider 
having the proper splitting ratio for 
the specific application, a variable 
matching transformer for use with 
the type 300-V Vertically Polarized 
Antenna, all necessary elbows, 
hangers, and pre-cut sections of 
rigid transmission line. The combin­
ing network is engineered to fit the 
customer's specific requirement and 
engineering drawings and layouts 
~re provided to enable the rigger to 
mstall the Type 300-V Vertically 
Polarized Antenna and combining 
network with a minimum of 
installation difficulty. 

The VSWR of a ·coipbined anten­
na system can be expected to be 
better than l.8: I upon installation 
and without field trim. 

The variable transformers sup­
plied with the combining network 
and with all RCA Type BFA Series 
Antennas permits field adjustment of 
a combined antenna system to pro­
vide a VSWR of 1.18:1 or better and 
assures proper division of power 
between the vertically and hori­
zontally polarized antennas. 
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Specifications 

1.7 
I .6 
1.$ 
1.4 
1.3 
I .Z 
I . I 
1.0 

- .5 -.4 

Type 

300-1 

300-2 

300.3 

300.4 

300-5 

300-6 

300-7 

300-8 

300-9 

300-104 

300-114 

300-124 

300-134 

300..144 

300-154 

300-164 

VOLTAGE STANDING WAVE RATIO VS. FREQUENCY 
Measured VSWR of Type 300-6 Antenna 

I FM BROADCAST 
CHANNEL BANDWIDTH 

I I I 
I I I 

- .3 - .2 - .I 0 +.I +.2 +.3 

Gainl 
No. of Power Power Rating 

Sections Kw Db Kw Dbk 

13 .95 -.22 3 4.8 

2 1.97 2.94 6 7.8 

3 3.12 4.94 9 9.5 

4 4.20 6.23 12 10.8 

5 5.31 7.25 15 11.8 

6 6.39 8.06 18 12.6 

7 7.50 ~.75 21 13.2 

8 8.57 9.33 24 13.8 

9 9.76 9.89 27 14.3 

10 10.96 10.40 30 14.8 

11 11.87 10.74 33 15.2 

12 13.20' 11.20 36 15.6 

13 14.03 11.47 39 15.9 

14 15.29 11.84 42 16.2 

15 16.30 12.12 45 16.5 

16 17.48 12.43 48 16.8 

+.4 + .5 

Length 
Freq. (Ft) 
Mc. (A) 

88 0 
98 0 

108 0 
88 11.1 
98 10.0 

108 9.1 
88 22.3 
98 20.0 

108 18.1 
88 33.4 
98 30.0 

108 27.2 
88 44.5 
98 40.0 

108 36.3 
88 55.7 
98 50.0 

108 45.4 
88 66.8 
98 60.0 

108 54.4 
88 77.9 
98 70.0 

108 63.5 
88 89.0 
98 80.0 

108 72.6 
88 100.2 
98 90.0 

108 81.6 
88 lll.3 
98 100.0 

108 90.7 
88 122.4 
98 110.0 

108 99.8 
88 133.6 
98 120.0 

108 108.8 
88 144.8 
98 130.0 

108 117.9 
88 155.9 
98 140.0 

108 127.0 
88 167.0 
98 150.0 

108 136.l 

1 Referred to half-wave dipole in free space, assuming an-
tenna radiates 95% of its input power. 

~ 60 psf wind ressure on flat surfaces, 40 psf on cylindrical 
surfaces (12 mph actual wind velocity). 

f f 

RADIATION 
--1(A)_T __ (C~ CENTER OF 

(C) 

~ 
FEED POINT ( 

(EIA FLANGE)) 

(8) 

(c,t, 
RADIATION 

CENTER FEED 

Dist. (Ft) Wind Loadz 
From Top To Dist. (Ft) ln In 
Radiation From Top To Weight (lbs) Direction Direction 

Center Feed Point Dipoles& Toward Across 
(B) (C) Coax Lines Tower Tower 

0 0 57 107 92 
0 0 57 107 92 
0 0 57 107 92 
5.6 17.1 164 390 422 
5.0 16.0 161 378 411 
4.5 15.1 158 368 401 

11.1 28.3 251 609 689 
10.0 26.0 246 586 666 
9.1 24.1 241 566 647 

16.7 39.4 339 829 957 
15.0 36.0 331 794 922 
13.6 33.2 323 764 892 
22.3 50.5 427 1048 1224 
20.0 46.0 416 1002 1178 
18.1 42.3 406 962 1138 
27.8 61.7 515 1268 1491 
25.0 56.0 501 1210 1433 
22.7 51.4 489 1161 1384 
33.4 72.8 603 1487 1758 
30.0 66.0 586 1417 1689 
27.2 60.4 571 1359 1630 
39.0 83.9 691 1707 2026 
35.0 76.0 671 1625 1944 
31.7 69.5 654 1557 1876 
44.5 95.0 779 1926 2293 
40.0 86.0 756 1833 2200 
36.3 78.6 737 1755 2122 
50.1 56.1 927 2151 2519 
45.0 51.0 897 2046 2415 
40.8 46.8 873 1958 2326 
55.7 67.2 1015 2370 2786 
50.0 61.0 982 2254 2670 
45.4 55.9 956 2156 2572 
61.2 67.2 1102 2590 3053 
55.0 61.0 1067 2462 2926 
49.9 55.9 1039 2354 2818 

66.8 78.3 1190 2809 3321 
60.0 71.0 1152 2670 3182 
54.4 65.0 1121 2552 3064 
72.3 78.3 1278 3029 3588 
65.0 71.0 1238 2878 3437 
59.0 65.0 1204 2750 3310 
77.9 89.5 1366 3248 3855 
70.0 81.0 1323 3086 3693 
63.5 74.0 1286 2948 3556 

83.5 89.5 1454 3468 4122 
75.0 81.0 1408 3294 3948 
68.0 74.0 1369 3147 3801 

a 6 ft. transmission line not furnished with 1-section antennas. 
4 Antennas of 10 bays and over are normally center fed if an 

even number of bays, or at a point one-half bay below cen• 
ter if an odd number of bays. 
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Specifications (Cont.) 

Electrical 
Frequency Range ............ Factory tuned to specified frequency 

in 88-108 MHz band. 
Power Gain ........ Approximately equal to number of dipoles. 

(See table) 
Polarization ············~··································································Vert ical 
Horizontal Linearity ........ Dipole circular ± 1 dB in free space 

VSWR .................... Tuned at factory to 1.1:1 or less; less than 
1.5:1 upon initial installation on tower.* 

Input Impedance ........................................ 50 Ohms on 31/s" coax. 

Power Input Rating .............. .. ......... ... .. ................ 3 kW per dipole 

Mechanical 
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 .............................................................. 31/s" dipole- 34.0 lbs. 

Typical mounting bracket- 22.0 lbs. 
Deicers .......................... .................................................... Not required 

• W ith the addit ion of variable input transformer and its ad justment 
1.1 : 1 VSWR may be obtained for this antenna alone . 

Ordering Information 

Vertical Polarized Antenna array. 

Vertically Polarized FM Antenna Dipoles, custom mounting 
brackets, 31/s" interconnecting rigid coax, and 31/s" stand-
ard EIA flange .................... ............................................ Type 300-V 
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Ml No. Page 

AC Voltage Pickup .............................................................. .. ............................................... . 27516 50 
Alarm System, Tone, Type BTRA-58 ...... .......................... .. .. .................................... ... . ES-34281 56 
Amplifier Control Module (For BTG Automatic Logging Equipment) ............... . 561433 58 
Amplifier, RF, Type TBM-2500 ..................................................... .............. ...................... . 62 
Antennas - FM Broadband: 

BFA-18, Power Gain 0.9 ... ... ................................................................................... .. .. . 27985-1 95 
BFA-28, Power Gain 1.9 ............................................................................................. . 27985-2 95 
BFA-38, Power Gain 3.0 ........................................................................................... . 27985-3 95 
BFA-48, Power Gain 4.0 .................................................................................... .... ..... . 27985-4 95 
BFA-58, Power Gain 5.1 .......................................................... ................................. . 27985-5 95 
BFA-68, Power Gain 6.3 .................................... ....................................................... . 27985-6 95 
BFA-78, Power Gain 7.3 ........... ................................................ ................................ . 27985-7 95 
BFA-88, Power Ga in 8.4 ......................................................................................... .. . 27985-8 95 
BFA-108, Power Gain 10.5 ....................................................................................... . 27985-10 95 
BFA-128, Power Gain 12.5 ......................................................................................... . 27985-12 95 
BFA-148, Power Gain 14.5 ......................................................................................... . 27985-14 95 
BFA-168, Power Gain 16.5 ............................ .. ................................. ......... .. ............... . 27985-16 95 

Antennas-FM Vertically Polarized ............................................................................... . 300-V 99 
Antenna Lighting Choke: 

Capacitor for ................................................................... .............................................. . 27728-1 93 
Double RF ....................................................................................................................... . 7112-C 93 
Triple RF ......................................................................................................................... . 27726-A 93 

Automatic Logging Equipment: 
BTG-5AL Five Function, Local Use ................ ....................................................... . ES-561485 57 
BTG-l0AL Ten Function, Local Use ...................................................................... . ES-561486 57 
BTG-20AL Twenty Function, Local Use .............................................................. .. ES-561487 57 
BTG-5AR Five Function, Remote Use ................................................................... . ES-561488 57 
BTG-lOAR Ten Function, Local Use ................................................. .................... . ES-561489 57 
BTG-20AR Twenty Function, Remote Use ....................................... .................... . ES-561490 57 

Automatic Output Control ........................................ ............ ............................................. . 27564 55 
Cabinet (For BTE-l0C FM Exciter) ............................................................................... . 560304 42 
Capacitor for Antenna Lighting Choke .. ..................................................................... .. . 27728-1 93 
Chart, 6 Rolls, 30-foot each ......................................................................................... . 561430 58 
Commutator, Meter 12-Function ................... .................................................................. . 27555 50 
Contactor: 

RF, DPDT, 25 Amp. . .................................................................................................. . 27755-2 54 
RF Latching, Type SPOT, 25 Amp . ................................................................... ...... . 27755-1 54 

Control, Automatic Output ............................................................................................... . 27564 55 
Control Module, Spare Amplifier (For BTG Automatic Logging Equipment) ..... . 561433 58 
Crystal : 

For BTX-lA Sub-Carrier Generator ............... .................. .. ...................................... . 34520 46 
For Oven (For BTE-~0C Exciter) .............................................. ................... .. .. ........ . 560302 42 

Exciter, FM Type BTE-l0C ......... ........... ............................................................................ . ES-560217 43 
Filter: 

53 kHz (For use with Stereo and BTX-lA) .... .. .......................................... .. .. ... . 560003 48 
Plug-In Sub-Carrier, tuned to SCA frequency ................................................... . 560312 63 

5-lnch Cathode-Ray Oscilloscope, WO-918 ... .. ...................................................... .... . 40439 65 
Frequency Monitor, McMartin TBM-3000 .................................................... ............... . 560315 60 
Frequency Monitor & Modulation Meter, Model 335-BR .... ................................... . 59 
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Generator: 
BTS-lA Stereo Subcarrier .................................................. ... .................................. . 
BTX-lA Subcarrier ......................................................... .............................................. . 

Ground Screen, Expanded Copper, 8' x 24' ............................................................... . 

Ground Strap 3" by .020 ................................................................................................... . 

Hazard Markers ..................................................................................................................... . 

Hot Dip Galvan izing of Angle Frame Work for Markers ....................................... . 

Housing, Weatherproof ........................................................................................... .. .. .... .. . 

Indicator: 
Temperature, Indoor ................................................................................................... . 
Temperature, Outdoor ................................................................................................. . 

Latching Re lay: 
DPST ................................................................................................................................ .. 
DPST, 6 Amp . ................................................................................................................. . 
4 PDT ............................................................................................. .. .. .............................. . 
Panel (Includ ing two relays) ................................................................................... . 

Latching RF Contactor, Type SPDT, 25 Amp ............................................................ . 

Light Control Relays, Fisher Pierce ............................................................................. . 

Lighting Choke: 
Double RF Antenna ....................................................................... .. .................. _ ........ . 
Triple RF Antenna ................................... .................................................................. . 

Limiter, Power Max Negative Peak ............................................................................... . 

Meter Commutator, 12-Function ........................................................................... ...... .. .. . 

Meter, Remote Modulation ........................................................................ .. ..................... . 

Momentary Relay Unmounted DPDT ........................................................................... . 

Monitor: 
Frequency, McMartin TBM-3000 ............................................................................. . 
Frequency & Modulation Meter, 335-BR ........................................................... . 
Multiplex, BW-73A .... ..................................................................................................... . 
Stereo Modulation , McMartin, TBM-4500A ....................................................... . 

Monitoring & Control Unit, Tower Light ....................................... .. ............................ . 

Monitoring Unit (For Tower Light) ............... .. .............................. ........................... .. 

Multiplex Modulation Monitor: 
Type BW-73A ................................................................................................................. . 

Oscilloscope, 5-lnch Cathode-Ray, WO-91B .................................. ............................. . 

Output Control , Automatic ............. .................................................................................... . 

Panel : 
Latching Relay (Includ ing two relays) ................................................................. . 

2-Meter ..................................................................................................... ..... ................... . 

Photo-Cell: 
3000 W Fisher Pierce ..................................................................... .. ......................... .. 
6000 W Fisher Pierce ..................... .. .... .. .................................................................... . 

Pickup Unit: 
Remote RF, 5 kW ............ .. .......... .. ............................ ................................................... . 
Remote RF, 50 kW .......... .. .. ....................................................................................... . 

Power Control , Remote (For BTF-lE) ............................. ·-·············· ............................. . 

Power Cutback Kit, Remote ............................................................................................. . 

Power Max Negative Peak Limiter ............................................................................... . 

Probe: 
RF-IF-VF Signal-Tracing, WG-302A ....................................................................... . 
Voltage Divider, WG-354A ......................................................................................... . 
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Relay: 
latching DPST, 6 Amp . ...................................... ..................................................... . 
latching DPST ............................................................................ ................................. . 
latching 4 PDT .............................................. .. ............................................................. . 
Latch ing Panel (Including two relays) .............................................. .. ................. . 
Light Control (Fisher Pierce) ................................................. ................ ................ . 
Momentary Unmounted DPDT ...................................................... ............ ............... . 
RF 12.5 Amp ................................ .. ..................................... ........................................... . 

Remote Control Equipment: 
Type BTR-11B ......................... ............................. ......................................................... . 
Type BTR-20C ....... ....................................... .. ................................................................. . 
Type BTRX-40A ............................................................................................................. . 
Type BTF-1D/ lE Power ......................... ...................................................................... . 

Remote Modulation Meter ... ............................................................................................ . 

Remote RF Pickup Unit: 

5 kW ·······································-······················· ·································································· 
50 kW ........................ .............. .. ..................................... .................................................... . 

RF Amplifier, Type TBM-2500 ........................................................................................... . 

RF Contactor: 
DPDT, 25 Amp. . .................................................................................. .......................... . 
latching Type SPDT, 25 Amp . ........................................................................... ...... . 

RF-IF-VF Signal-Tracing Probe, WG-302A ................................................................... . 

RF Relay, 12.5 Amp . ............................................................................................................. . 

Screen, Expanded Copper Ground, 8' x 24' ............................................................... . 

Stereo Modulation Monitor, McMartin TBM-4500A .... .. ......................................... . 

Stereo Subcarrier Generator, BTS-lA ......................................................................... . 

Strap, Ground 3" by .020 ................................................................................................. . 

Strip Chart for Logging, 6 Rolls, 30-foot each ....................................................... . 

Subcarrier Filter, Plug-in, Tuned to SCA Frequency ............................................... . 

Subcarrier Generator (SCA), Type BTX-lA .................... ............................................. . 

Temperature Indicator: 
Indoor ............................................................................................................................... . 
Outdoor ... ............... ....... ........................ .. ........................................................................ . 

Tone Alarm System, Type BTRA-5B ..................... ................. ....................................... . 

Tower light Monitoring Unit ......................................................................................... . 

Tower light Monitoring & Control Unit ..................................................................... . 

Tower lighting Kits: 
Heights up to 150 ft. ................................................................................................. . 
Heights of 151 ft. to 300 ft. ................................................................................... . 
Heights of 301 ft. to 450 ft ...................................................................................... . 

Transformer: 
1750 Watts (Hughey & Phillips) 
3500 Watts (Hughey & Phillips) 

Transmission line: 
1%", 51.5 Ohm Rigid Copper line; 

20' Length, Flanged ................................................................................................. . 
20' Length, One Flange ........................................................................................... . 
20' length, No Flange ............................................................................................. . 
Adapter Plain to Flange line ............... ................................................................ . 
Gas Stop .............. .. ....................................................................................................... . 
Straight Coupling (Includes Bullet) ............................................ .. ..................... . 
Special size innerconductor for TV splicing ................................................... . 

Ml No. Page 

27524-1 50 
27524-2 50 
27524-3 50 
27509-A 50 
251-A 93 

27545-2 50 
27545-1 50 

ES-34280 49 
ES-34274 51 

27556 54 
27558 8 

HP-112-13 59 

27966-B 50 
28027-B 50 
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27755-2 54 
27755-1 54 
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27545-1 50 

27765 93 
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ES-560202 57 
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561430 58 

560312 63 

ES-27295 43 

27550-1 50 
27550-2 50 

ES-34281 56 

27544 50 

27519 50 

A-1 93 
A-2 93 
A-3 93 

Tl-2017 93 
Tl -2035 93 

19112-1 69 
19112-1-F 69 

19112-1-NF 69 
19112-4 69 
19112-5 69 
19112-8 69 
19112-9 70 
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' 'O" Ring Gasket ...................... .. ................................................................................. . 19112-10 70 
I nnerconnector .... ..... .................................................................................................... . 19112-11 70 
Cover Plate ................................................................................................................. . 19112-13 70 
Adapter Flanged to Unflanged Line, Clamp Type ......................................... . 19112-16 70 
End Seal .............. ......................................................................................................... . 19112-17 70 
90 Degree Miter Elbow ....... ...................................................................................... . 19112-18 70 
90 Degree Miter Elbow (One Flange) .............................. ...... .. .. ....................... . 19112-18-lF 70 
90 Degree Miter Elbow (No Flange) .................................... ............................... . 19112-18-N F 70 
Hardware Kit ............................................................................................................... . 19112-19 70 
1%" Fixed Flange .................. ....................... ............................................................. .. 19112-20 70 
1%" Swivel Flange ..................................... .. ........................................................... .. 19112-21 70 
45 Degree Miter Elbow ........................................................... ... ............................... . 19112-22 70 
45 Degree Miter Elbow (One Flange) ............................................................... . 19112-22-lF 70 
45 Degree Miter Elbow (No Flange) ..................................................................... . 19112-22-N F 70 
1%" Hose Clamp ...... ........................ .. ......................................................................... . 19112-39 70 
Reducer 1%" Type "N" (Ungassed) No Flange ............................................... . 19112-58 70 
1%" Reducer to Type "N" (Gassed) Flanged ................................................. . 19112-59 70 
Field Flange ....................................................... .......................................................... . 19112-60 70 

A~~debu
1
it;s,5

1
6~ ?tn~ ~.~~.I.~.~~.~.~ .. ~~ ... ~.~:

1 

••• ~.~ .•• ~~·~···~I~ .. :..'.~~.~~ ................ . 19112-61 70 

Ad(~debJ1t;srlJ, ol~~g F~·a·~~~ ... ~~~·~···~~ ... ~.~:: .. ~~ .. ~~.~ .. ~.l.~~~.~ ... ~~.I.~ ............. . 19112-62 70 

31/e" 51.5 Ohm Rigid Copper Line; 
20' Length, Flanged ................................................ .......... ....................................... . 19113-C-1 71 
20' Length, One Flange ....... .. ................................................................. ................... . 19113-C-lF 71 
20' Length, No Flange ...................... ... ...................................................................... . 19113-C-lNF 71 
20' Length, One Fixed Flange, One Swivel Flange ....................................... . 19113-C-lSF 71 
Gas Stop ........................................................................................ .. ............................. . 19113-C-5 71 
Reducer (Gassed) .......................... .......................... .............................. ..................... . 19113-C-6 71 
Reducer (Ungassed) ................................................................................................... . 19113-C-7 71 
Straight Coupl ing (Includes Bullet and 2 Hose Clamps) ................. ............ . 19113-C-8 71 
Straight Coupling (less Bullet but including 2 Hose Clamps) ............... . 19113-C-8NB 71 
Tube (Inner conductor for TV Splicing) ........................................................... . 19113-C-9 71 
O-Ring Gasket ........................................... .. ............................... .. .. .. .. ........................ . 19113-C-10 72 
lnnerconnector ................. ............................................................................... ............ . 19113-C-11 72 

Cover Plate ····································································- ············································ 19113-C-13 72 
End Seal ....................................................................................................................... . 19113-C-17 72 
90 Degree Miter Elbow, Flanged ........................................ .... ............................. . 19113-C-18 72 
90 Degree Miter Elbow, One Flange ........... ........................................................ . 19113-C-18F 72 
90 Degree Miter Elbow, No Flange ..................................................................... . 19113-C-18NF 72 

Hardware Kit ·············· ·· ···································-··························································· 19113-C-19 72 
Fixed Flange ................................................ .................................................. .. ........... . 19113-C-20 72 
Swivel Flange ............................................................................................................ ... . 19113-C-21 72 
45 Degree Miter Elbow, Flanged ............ ................. ............................................ . 19113-C-22 72 
45 Degree Miter Elbow, One Flange ................................................................. .. . 19113-C-22F 72 
45 Degree Miter Elbow, No Flange ...................................................................... .. 19113-C-22N F 72 
Cut-Off Gauge ................................... ....................................................... ................... . 19113-C-51 72 
Cut-Off Gauge ............................................................................................................. . 19113-C-54 72 
Adapter, Soft Solder ................................................................................................. . 19113-C-55 72 
Reducer (Ungassed) ........... .. ......................................................................... ........... . 19113-C-58 73 
Flanged to Unflanged Coupling (Ungassed Mechanical) ...................... ...... . 19113-C-60 73 
Reducer ...... ................................................................................................................... . 19113-C-61 73 

Special Adapters; 
Inner connector Adapters .............................. .... ................ .. ............................ ....... . 27988-4A 73 
Inner connector Adapter ......................................................................................... . 27988-48 73 

Adapter Flange (Ungassed) ·························· ·······················-································· 27988-4C 73 
Quick Step Reducer (31/e" to 3/e") .......... ............................................................. . 27988-5A 73 
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Quick Step Reducer (31/a" to 1%") ........... .......................................................... . 
Quick Step Reducer (EIA 31/a" to 1%") .................. ......................................... . 
Quick Step Reducer (EIA 31/a" to 3/a") ............................................................... . 
Quick Step Reducer (EIA 1%" to 3/a'') .... .. .. ......... .. .. ........... ............................. . 
Adapter Section (¾" to 31/a") ............................................................ .. .. ............. . 
Adapter Section (31/a" to M I-27791-K) .................................................... ..... .. ........ . 
Male to Male Adapters We") ................................................................................. . 
Male to Male Adapters (1%" ) ................................................ ................ ............... . 
Male to Male Adapters (31/e") ................................................................................. . 

Flexible Hellax Air Dielectric Line ........................... ..... ........................................... . 
Accessories for Flexible Heliax Air Dielectric Line ................................... . 

Flexible Heliax Foam Dielectric Line ....................................................................... . 
Accessories for Flexible Heliax Foam Dielectric Line ...... ......................... . 

Flexible RG/ U Type Coaxial Cable, 
RG-8AU, 52 Ohms, Low Temp. Jacket ............... ................................................ . 
RG-llAU, 75 Ohms, Low Temp. Jacket ................................................ ............. . 
RG-i7AU, 52 Ohms, Low Temp. Jacket ............................................................... . 

Hangers; 
Expansion Type, 1%" Single Line, 
Pivot, Grounded Clamp on Round Members, l" to 2¼" Short ............... . 
Pivot, Grounded Clamp on Round Members, l " to 2¼" Long ................... . 
Pivot, Grounded Clamp on Round Members, 2¼" to 5" Short ............... . 
Pivot, Grounded Clamp on Round Members, 2¼" to 5" Long ................... . 
Pivot, Insulated Clamp on Round Members, l" to 2¼" ........................... . 
Pivot, Insulated Clamp on Round Members, 2¼" to 5" ............................... . 
Grounded, Clamp on Angle Members ............................................................. . 
Grounded, Clamp on Angle Member ................................................................. . 
Pivot, Grounded Mount Through Hole, Short ........................ .. ....................... . 
Pivot, Grounded Mount Through Hole, Long ................................................... . 
Pivot, Insulated Mount Through Hole .............................. ...... ....... ............. .. .... . . 
Pivot, Insulated Clamp on Angle Member, Long ..... ...................................... . 

Fixed, 1%" Rigid Line, 
Grounded, Clamp on Round Members ....... ..... .. ................................................. . 
Grounded, Clamp on Round Members ..... .......................................................... . 
Grounded, Mount Through Hole .................... : ........................... .. ......................... . 
Grounded, Mount Through Hole ........................................................................... . 
Grounded, Clamp on Angle Members ...................................................... ..... ...... . 
Miscellaneous 1%" Rigid Line Hanger Accessories, 
Grounded Horizontal Anchor ...................... ...................................................... .. .. 
Grounded Horizontal Roller Assembly ....................................... ........................ . 
Grounded Lateral Brace ...................................................... ......... .... ...................... . 
Grounded Swivel Hanger ............................ ............... .. .......................................... . 

Expansion, 31/e" Rigid Line, 
Grounded, Clamp on Round Members (1" to 2¼" Short) ........................... . 
Grounded Clamp on Round Members (1" to 2¼" Long) ........................... . 
Grounded, Clamp on Round Members (2¼" to 5" Short) ........................... . 
Grounded, Clamp on Round Members (2¼" to 5" Long) ........................... . 
Grounded, Mount Through Hole, Short ........................................................... . 
Grounded, Mount Through Hole, Long ..................... .......................................... . 
Grounded, Clamp on Angle Members, Short ............. .. .. .. ................................ . 
Grounded, Clamp on Angle Members, Long ................... ..... ............................. . 
Insulated, Clamp on Round Members (1 11 to 2¼" Long) .................. .... ......... . 
Insulated, Clamp on Round Members (2¼" to 5" Long) .......................... ..... . 
Insulated, Mount Through Hole ..... .......................... ............................................ . 
Insulated, Clamp on Angle Members ................................. ................................ . 
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Fixed, 31/a" Rigid Line, 
Pivot, Grounded Clamp on Round Members, (1" to 2¼" Short) .. ............. . 19313-41 85 
Pivot, Grounded Clamp on Round Members, (2¼" to 5" Short) ............... . 19313-42 85 
Pivot, Grounded Mount Through Hole, Short ............................................... . 19313-44 85 
Pivot, Grounded Mount Through Hole, Long ................................................. . 19313-47 85 
Pivot, Grounded Clamp on Angle Members, Short ....................................... . 19313-43 85 

Miscellaneous 31/a" Rigid Line Accessories, 
Grounded Horizonta I Roi I er Assembly ........................................................... . 19313-35 86 
Grounded Horizontal Anchor ................................................................................. . 19313-17 86 
Grounded Lateral Brace .. .. ..................................................................................... .. . 19313-36 87 
Grounded Swivel Hanger ............................................. .. .. ............................ .......... . 19313-37 87 
Grounded 3-Point Hanger ................................................. .. .................................... . 19313-50 87 

Indoor Hanger Kits; 
Hanger & Fastener Kit for 31/a" Line ................................................................. . 27700 88 
Wall Bracket Kit ......................................................................................................... . 27702 88 
Wall Bracket Extension Kit ..... .............................................................................. . 27703 88 
Hanger Plate Mounting Kit .............................. ..................................................... . 27704 88 
"I" Beam Mounting Kit ........... .. ................... ... .. .................................................... . 27705 88 
Concrete Mounting Kit ........................................................................................... . 27706 88 

Transmitters: 
BTE-lOCT, 10-Watt FM Transmitter ................................................................... . ES-560236 41 
BTF-lEl, 1-kW FM Transmitter ............................................................................. . ES-27279-A 5 
BTF-5E, 5-kW FM Transmitter ............................ ..... .. .......... .................................. . ES-560223 9 
BTF-lOE, 10-kW FM Transmitter ........................................................................... . ES-560224 17 
BTF-20E, 20-kW FM Transmitter ......................................................................... . ES-560225 25 
BTF-40E 40-kW FM Transmitters ......................................................................... . ES-560229 33 

Tubes: 
Complete Sets; 

For BTE-l0CT .......... .. .. ..................................................... ............................................ . 560301 42 
For BTF-lEl ................................................................................................................. . 560301/ 34709 8 
For BTF-5E .......................................... ................ ......................................................... . 560301/ ES-560226 16 
For BTF-l0E ......................................................................... ........................................ . 560301/ ES-560227 24 
For BTF-20E ........................................................... ...................................................... . 560301/ ES-560228 32 
For BTF-40E ................................................................................................................. . 560301/ ES-560233 40 

Spare Sets; 
For BTE-l0CT ..................... .. ...................................................................................... . 560301 42 
For BTF-lEl Amplifier ............................................................................................. . 34709 8 
For BTF-5E Amplifier ............ ................................................................................... . ES-560226 16 
For BTF-20E Amplifier ..................... ........................................................................ . ES-560228 32 
For BTF-l0E Amplifier ............................................................................... .. .. .......... . ES-560227 24 
For BTF-40E Amplifier ........................................ .. .. ................................................. . ES-560233 40 
For BTS-lA .................................................................................... ............................... . 560005 48 
For BTX-lA ..................................................................................................................... . 34514 46 

2-Meter Panel .................................................................................................... ................. . ES-27220 50 

Voltage Divider Probe, WG-354A ................................................................................... . 65 

Voltage Pickup, AC ·························································································-················· 27516 50 

Weatherproof Enclosure (For M 1-27544) ..................................................................... . 27543 50 

Weatherproof Housing ..................................................................................................... . 27741 93 

Wire, No. 10 Copper ........................... ..... ..... ....................... .......... ............ ....................... . 28405-8 93 
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