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ABOUT THIS CATALOG

This catalog provides information on RCA 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 items 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 inspection and automation equipment; scientific instru-
ments, such as the electron microscope; closed-circuit television systems; and
many types of custom-built equipment for industry, the military, educational
and medical services. Information describing these products may be obtained
from RCA Sales Offices in the United States and Canada or internationally from
local RCA Distributors or RCA International Division.

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

The RCA FM Radio Transmitting Equipment shown in this catalog is sold
through RCA Broadcast Representatives, who are familiar with broadcast equip-
ment and related problems. These RCA Representatives are located in convenient
offices throughout the United States. Domestic orders for equipment, or requests
for additional information, should be directed to the nearest RCA Sales Office.
Internationali Readers are invited to contact their local RCA Distributor or the
RCA International Division Office.
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| 1-KW FM Broadcast Transmitter, Type BTF-1E1
BT R S e T e R == e L ST et ]

“Direct FM” exciter

e High quality stereo with
optional BTS-1A Generator

\ e Designed for remote control
‘ e Silicon power supplies

e Voltage regulating filament
transformer

B.6500
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RCA “Direct FM" Multiplex Exciter is extremely stable.

Description

RCA’s Type BTF-1El FM Trans-
mitter provides 1,000 Watts output
for stations 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 easy to install.

The BTF-1El Transmitter sup-
plies the latest in FM broadcast tech-
niques. Only one tube beyond the
exciter is required to supply 1000
Watts output. No IPA stage is re-
quired. The transmitter is extremely
stable because it incorporates 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 tubes
required. All circuits are single
tuned. Cross-talk and noise are kept
to an absolute minimum.

Easy to Install and Operate
Other features incorporated in the
BTF-1El include silicon rectifiers
which provide long life with a mini-
mum of maintenance. Accessibility
is assured both front and rear by
vertical chassis construction, surface
mounting of components, and
hinged mounting of the exciter.
Mechanical and electrical overload
protection is provided. All tubes
operate at conservative rating for

long life. The BTF-1E1 is also de-
signed so 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
is supplied with harmonic filter. Pro-
visions for remote control have been
provided in the transmitter.

High quality FM stereo trans-
mission can be obtained by the ad-
dition of an RCA BTS-1A Stereo
Generator. SCA programming may
be transmitted simultaneously with
stereo by the use of the optional
BTX-1A subcarrier generator. The
BTF-1El is type accepted for such
simultaneous program transmission.

Single Cabinet

The Type BTF-1E1 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.

Located at the front are the over-
load relays, the 1 kw: amplifier and
RF box containing tuning dials for
the amplifier. A control panel and
screen supply are located next, fol-
lowed by the hinged mounted ex-
citer. Concealed in the bottom of the
transmitter are the high voltage rec-

RF cavity with shielded cover removed.

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

Multiplex Exciter

The Type BTE-10C 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 oscillator
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-10C 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.

Frequency Modulated Oscillator
The [requency modulated oscil-
lator operates from 44 to 54 MHz at
one half the final frequency. This fre-
quency is sampled after the buffer
amplifier and fed into a mixer. A
second frequency, 130 Hz higher, is
obtained from a highly stable crystal
oscillator as shown in the block dia-
gram. Thus an output frequency of
130 Hrz is obtained. Any variation



in frequency of the FM oscillator
will immediately cause a correspond-
ing change of the 130 Hz beat fre-
quency. The 130 H:z frequency is
applied to the input of a Schmitt
trigger circuit that transforms the
130 kH7 sine wave input signal into
a square wave signal to make the
following counter-type detector in-
dependent of possible amplitude
variations of the 130 Hz beat fre-
quency. The counter-type detector
has a 130 Hz crossover frequency.
An opposite polarity error signal
will be obtained with opposite fre-
quency departures of the 130 H:
square wave. This error voltage is
amplified by a magnetic amplifier
causing a total open-loop gain of the
AFC loop of about 40 dB. The error
signal, a DC voltage depending on its
magnituce and polarity on the FM
oscillators [requency, is then fed
hack into a capacitive diode which
controls the frequency of the FM
oscillator. This closes the AFC loop.

Frequency Stability

Frequency stability of the counter-
type detector is better than ==250
17 over a tempcrature range from
—20 to 445 degrees Centigrade.
This amount, multiplied by two
(due to subsequent doubling of the
RF portion of the BTE-10C) repre-
sents the major amount of possible
carrier shilt. High loop gain and
excellent initial stability of the FM
oscillator reduces the carrvier fre-
quency shilt from these sources to
not more than 25 percent of the
contribution of the counter-discrini-

With the AFC operating, the cen-
ter frequency can be adjusted man-
ually over a range ot approximately
+20 kHz by a calibrated 10 turn
potentiometer. Thus calibration 10l-
crances of the reference crystal can
be compensated and the carrier fre-
quency 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-
1000A amplifier tube. The amplifier
input circuit is a simple parallel
resonant circuit, tuned by a variable
inductance with resistance swamp-
ing lor stability of operation. This
stage is neutralized by varying in-
ductance in series with the- screen.
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 provides sufhcient filtered
air for cooling at stations operating
below 7500 feet. The filament trans-
former is of the automatic regulator
type and keeps filament voltage con-
stant within one percent.

The power amplifier is new in
many respects. The variable induc-
tors use no sliding contacts. There
are no variable capacitors in the
power amplifier. A single tube, the
4CX 10004, is used in the BTEF-1EI
power amplifier and it is driven
directly by the output ol the exciter

ated with only eight tubes it there
should be a failure in the AFC cir-
cutt ol the exciter.

Neutralizing Probe

A neutralizing probe is {urnished
with the transmitter. It utilizes the
multimeter to indicate correct neu-
tralization ol the power amplifier.

The high voltage and screen power
supplics make use of silicon rectifiers
in a bridge circuit. This combined
with choke input and adequate
filtering results in an excellent well-
regulated power source. .\ variable
transformer is used in the primary
ol the screen power supply 1o con-
trol power output of the transmitter.
Filament voltage regulation is pro-
vided for the 4CX1000A power am-
plifier tube.

Harmonic Filter

The harmonic filter supplied with
all RCA M transmitters 1s not a
simple harmonic trap. The filter
consists of an M-derived half-T sec-
tion, several low-pass filter sections,
and a constant-K, half-T section.
The M-derived section provides
rapid cut-oft in the second harmonic
region, and a termination impedance
at one end of the filter of 50 Ohms.
\ttenuation ol the harmonics is ac-
complished by the low-pass hlter
sections, while the constant-K, half-T
section serves to give a lermination
impedance ol 50 Ohms at the other
end ol the unit. The use of such
a filter assures compliance with
FCC requirements regarding spuri-
ous radiation, as all harmonics

nator. These variations me well in an exclusive RCA circuit. Conse- through the seventh are cffectively
within FCC requirements. quently, the transmitter can be oper- attenuated.
'é-lc fc te
MON_Q_QB =
STEREC FM BUFFER DOUBLER PA 4CY1000A T
SCA —p—{ OSCILLATOR »- > . » POWER L g HARMONIC FILTER
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REFERENCE HIGH
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Simplified block diagram
of BTF-1E1 Transmitter.



Protective Circuits

Power circuits are protected by
magnetically wripped circuit break-
ers as well as overload relays. An
interlock relay prevents application
of plate power until the 4CX1000A
fitament 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.

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

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

Control Features

The BTE-10C 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, AIFC 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 the
front panel for easy accessibility.
They include key switches for fila-

ment on-off, plate on-off, and over-
load reset. The variable power con-
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.

Remote Control Provisions

T'he BTF-1E] transmitter incorpo-
rates connections for remote control
and remote meter reading when com-
bined with a remote control system
such as the BTR-11B or BTR-20C.
Terminals for transmitter on-off,
plate on-off, overload reset, plate
voliage, 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.

Performance Crystal Heaters:
Type of Emission................. e E3 and F9 Line. ... 117 Volts, single phase, 50/60 Hz
Frequency Range... ..o 88 to 108 MHz  Power Consumption....... . 7.5 Watts

Power Output.............ii, 250-1000 Watts
Output Impedance (15" O.D. Line)..... g

Frequency Deviation, 100% modulation..
Modulation Capability.......................
Carrier Frequency Stability...
Audio Input Impedance................. . ...600/150 Ohms
Audio Input Level—1(100% mod.)...........ooovoooion.. +10+2 dBm
Audio Freauency Response—=2(30 Hz-15 kHz) ........ +1 dB max.
Harmonic Distortion—*(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 Impedance... ... 10,000 Ohms
Subcarrier FreQUency...............coooooeeeen, 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-Channe! 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 (@pproX.).........coooooieeeeeeeeeee. 80%

! Level measured at input to pre-emphasis network.

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

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

¢ 5U-Hz operation requires MI-34316-20 regulator.

Ordering Information

Tube Complement
Exciter:

> 6922 Frequency Modulated
Osciliator

6922 Crystal Oscillator
6AS6 Mixer

Y5 6922 Cathode Fotlower gggg gchmittv;/rrigger
1 6686 Buffer Amplifier A?nu;ﬂzﬁerave

1 6686 Doubler 1 OG3 Reference Voltage

b

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)
Welght 790 Ibs. (3.58 kg.)
Finish............... ....Textured vinyl in midnight blue and
shadow blue, satin aluminum trim
Altitude..._.................... ..7500 ft. max. (2290 m)
Ambient Temperature Range................cccoccoco....... —20° to 445°C
Accessories
Set of Spare Tubes for BTE-10C Exciter .. ....M1-560301
Spare Amplifier Tube for BTF-1E1 ... ... M1-34709
Remote Power Control ... ... ...M1-27558
Type BTR-11B Remote Control System... ... .. ES-34280
Type BTS-1A Stereo Subcarrier Generator. ...ES-560202
Type BTX-1A Subcarrier Generator................... ES-27295
Filter for BTX-1A,
if used during stereo transmissions............ ....M1-560003
BW-73A Modulation and Multiplex Monitor............ ES-560200-A
Frequency Monitor ... TBM-3000

Type BTF-1E1 1-kW FM Broadcast Transmitter........ ES-27279-A

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



5-KW FM Transmitter, Type BTF-5E
= - = — — ——— ——=_ — = ]

e Ultra stahle—easy to tune

e High quality stereo
with SCA

o Power increase with
minimum change

e Ready for remote control

B.6505
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Centralized ___
Controls .

Ready for .
remote control

Self-protected ~ e

against overload

Tilt down chassis _

for easy maintenance

Direct-FM —"

Exciter

for Optional Stereo
Sub-Carrier Generator

Eye-level
metering

Complete
Accessibility

Two Stages Follow

" Exciter—IPA and PA

“Filter-Minder"”

. Manometer

Fully
Air Cooled



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 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.

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

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

The exciter in the BTT-5E uscs 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.

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-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.

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 10-Watt output of the
exciter, only two tubes generate the
full 5-kW signal. A harmonic filter is
included to reduce spurious radia-
tion. Vacuum capacitors are used to
tune the IPA plate and the PA 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
Functional styling combined with
fewer tubes permits the BTF-5E to

be housed in a single, double-door
cabinet 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-10C 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 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 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 10 Watts.

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 carrier frequency, the sys-
tem avoids the critical adjustment
tedium of cascaded modulators.

Precision AFC

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

n
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BTF-SE Control Panel. Tally lights

The large-diameter muitimeter knobs
speed log-keepirig and minimize error.

ates entirely without tuned circuits.
This results in exceptional long-term
stability.

The master oscillator offers excel-
lent frequency stability even when
“free-running.” This stability per-
mits manual control of center fre-
quency in the rare event of AFC
failure.

Magnetic-Amplifier AFC

The “error” signal developed in
the AFC counter-detector is ampli-
fied through the use of a magnetic

sl ez

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.

Class “C” Power Amplifiers

Two simplified, single-ended am-
plifiers operating class “C” follow
the exciter. The 250-Watt driver
stage uses a Type 7203/4CX250B
tube, and the final power amplifier
uses a Type 4CX5000A (ceramic
tetrode). The driver stage is tuned
by pi-network input-and-output cir-

e 1 L ian 4t
A . o
& r ¢ &
3 ;,Az!.z;ﬁ.ué—&- A

and push-button controls simplify operation.

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

¢uits.  Vacuum-dielectric  variable
capacitors tune the pi networks. The
power amplifier, too, uses pi-network
circuitry and tuning is accomplished
by variable inductors operating at
ground potential.

5-kW Class “C” Final Amplifier

The output tube, a ceramic tet-
rode, 4CX5000A, offers very high
power-gain with little drive. Using
this tube, only two stages of ampli-
fication are reauired between the
exciter and the antenna for the
5,000-Watt output. Fewer compo-



nents result in.improved reliability.
Actual operating records have shown
that the 4CX5000A gives excellent
performance and long life.

Motor-Driven Power-Output Control

Power output is controlled by
means of a motor-driven variable
transformer which controls the low-
voltage power supply. This supply
controls the driver-plate and the
screen voltages of both stages simul-
tancously. A separate grid bias sup-
ply increases 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"-derived

Qs

filter sections, and a constant-' ,
“half-T" section. Attenuation 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 iimpedance.

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 overloads or power
interruptions. The overload relays
are reset 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-

Fully Air-Cooled

Cooling air for the BTF-5E is sup-
plied by a blower mounted bhelow
the amplifier stages. 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 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 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 cabinet. Personnel are also

“half-T" section, several low-pass tifier circuits. protected by fully interlocked rear
Simplitied Block Diagram of the BTF-5E Transmitter.
—é-fc fe
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doors in addition te intetlocked
doors on the 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
rellectometer and a multimeter. The
reflectometer measures the forward
power or VSWR. The multimeter
reads grid current, screen current
and screen voltage of both power
tubes. In addition the exciter has
its own self-contained multimeter.
This one provides complete infor-
mation on operating conditions in
the exciter.

ONLY TV\(O TUBES BETWEEN EXCITER AND OUTPUT—View
showing interior of PA and IPA cabinet with the 4CX5000A
ceramic tetrode and one 7203/4CX250B IPA tube below shelf.

)

Ready for Remote Control

Remote control provisions are in-
cluded in the transmitter, and ter-
minals are provided for use with re-
mote control units such as the Type
BTR-11B or BTR-20C and Auto-
matic 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 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 meas-

uring 27 inches wide, 23 inches deep
and 43 inches high. It can be in-
stalled at any convenient site in the
station. The cabinet houses the high-
voltage-plate transformer, a bank of
plug-in semiconductor rectifiers, a
line-circuit breaker, a high-voltage
circuit breaker, and the plate contac-
tor. Personnel are fully protected
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 remote control.

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




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—Quatity
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 QUtpUt ... S 5 kW
Output Impedance .......... .o [ 50 Ohms
Frequency Deviation 100% modulation ... +75 kHz
Modulation Capability ... .....=100 kHz
Carrier Frequency Stability ... —.....x1000 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—***(30-15000 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 Voits max.
Subcarrier Input Impedance...........ccoi 10,000 Ohms

Pre-emphasis Network Time Constant......75 or 50 us, 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. .o 240/208 Volts, 3 phase, 50/60 Hz

Combined Line Voltage Variation and Regulation.......... +5%

Power Consumption...........cccceeeericeeiecneene 10,000 Watts (approx)

Power Factor (approx.).......... 90%
Crystal Heater:

Line oo 117 Volts, single phase, 50/60 Hz

Power Consumption. ... 7> Watts

Tube Complement

Exciter:
36922 or E88CC 1—8156 1—6227 or E8OL
2—6686 or ESIL 1—6AS6 1—0G3 or 85A2
Driver

1—7203/4CX250B
Power Amplifier:

1—4CX5000A
Mechanical High-Voltage
Dimensions (overall): Transmitter Power Supply
Width 4814" (123 cm) 27" (68.6 cm)
Height . 77" (195.6 cm) 43" (109.2 cm)
Depth 321%" (82.5 cm) 23" (58.5cm)
Weight (approx.) ....... 1250 Ibs. (567 kg.) 590 Ibs. (267.6 kg.)
Finish e Textured Vinyl in midnight blue and
shadow blue, satin-aluminum trim.
Altitude 7500 ft.f (2290 M)
Ambient Temperature Range —20° to 4-45°C

* Level measured at input terminal J1.

** Audio Frequency response referred to 50- 6r 75-microsecond pre-emphasis
curve.

LA Disvorvi.on includes all harmonics up to 30 kHz and is measured
following a standard 50- or 75-microsecond de-emphasis network.

7 Blowers can be provided for operation at higher altitudes.
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Space-saving floor plan of the BTF-5E. The separate, unitized power supply may be installed in
the basement, attic, closet, or other convenient place. (Wire duct and fan shown are not furnished.)

Optional Accessory Equipment
Set of Spare Amplifier Tubes for BTF-5E.... ...
Set of Spare Tubes for BTE-10C Exciter

Spare Crystal for BTE-10C Exciter

(Specify channel frequency)
Type BTS-1A Stereo Generator (Silver Gray finish).
Spare Set of Tubes for BTS-1A.

Ordering Information

...ES-560226

MI1-560301
MI-560302

ES-560202

...M1-560005

Type BTX-1A Subcarrier Generator (for SCA). ES-27295
Comp'ete Set of Spare Tubes for BTX-1A._. ... . MI1-34514
Recommended Minimum Spare Tubes for BTX-1A......MI-34519
53-kHz Filter (required when transmitting stereo

and SCA). I S—— MI-560003
Type BTR-11B Remote Control System MI1-27537,27538-A
Type BW-73A FM Multiplex Monitor..... .. oo ES-560200-A

Complete BTF-5E FM Broadcast Transmitter.. ... .. ES-560223

(Please specify assigned frequency, power-line frequency
and altitude of installation)
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10-KW FM Transmitter, Type BTF-10E

e Ultra stable—easy to tune

e High quality stereo
with SCA

o Powei increase with
minimum change

o Ready for remote control

B.6510 World Radio Histol



10-KW FM Broadcast Transmitter

Centralized
Controls )‘
~ - _____ Eye-level
e e P — Rl
- susom Q O O e »”
'
Ready for  __ T
remote control w0 .
Complete
Self-protected Accessibility

against overload

- Two Stages Follow
Exciter—IPA and PA

Tilt down chassis
for easy maintenance -

Nl j _“Filter-Minder”
4 Manometer

Direct-FM /

Exciter

w. . Fully
Air Cooled

Optional Stereo
Sub-Carrier Generator
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Full-Fidelity FM Transmitter, Type BTF-10E

RCA’s Type BTF-10E 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.

The BTF-10E 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.

The BTF-10E exciter uses a built-in sili-
con-rectifier power supply for long life
and great dependability. For ease of tun-

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.

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, the manometer can add
hundreds of hours to power-tube life.

The BTF-10E is designed specifically to
be field-expandable o a 20-kw transmitter.
It is noteworthy that this expansion is sub-
stantially electrical and there is no increase
in floor-space requirement.

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 10-Watt output of the
exciter, only two tubes are required
for full 10-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/lower
and overload reset. Remote metering
facilities for the PA include: cath-
ode current; plate voltage and power
output.

New Styling

Functional styling combined with
fewer tubes permits the BTF-10E 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-10E is, basically, a
20-kW transmitter operating at 10
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 valuable if the station
using a BTF-10E 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-10C 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
superior 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-
equipped power supply provides all
filament and plate power for the
exciter.

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 counsists of only
nine tubes, four of which are RF,
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BTF-10E Control Panel. Tally lights and push-button controls simplify operation.

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

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 carrier frequency, the
system avoids the critical adjust-
ment tedium of frequency multiplier
stages. In addition, the design avoids
critical modnlation-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
system 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

failure.
Magnetic-Amplifier AFC

The “error” signal developed in
the AFC counter-detector is ampli-

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

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 “C”, fol-
low the exciter. The 250-Watt IPA
stage uses a Type 7203/4CX250B
tube, and the final power amplifier



uses 2 Type 4CX10000A (ceramic)
tetrode. The driver stage is tuned
by pi-network input-and-output cir-
cuits. Vacuum-dielectric variable
capacitors tune these pi networks.
The power amplifier, too, uses pi-
network circuitry and tuning is ac-
complished by variable inductors
operating at ground potential.

10-kW Class “C” Final Amplifier

The output tube, a ceramic tet-
rode, 4CX10000A, 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
4CX10000A 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-

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 1eliability. The use of semicon-
ductor (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-10E.
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 sections, while the con-
stant-“K”, “half-T" section serves as
a 50:0Ohm 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-10E.

An interlock system prevents turn-on
of plate power until all filaments
have heated and the exciter has
rcached 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 interruptions. The overload
relays are reset by illuminated push
hutton switches on the front panel.
Separate tally-light indicators are
provided for overloads in the driver,
power amplifier and low voltage rec-
tifier circuits.

Fully Air-Cooled

Cooling air for the BTF-10L 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 1PA and PA stages.

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

é—fc fe
MONO OR
- A |
SVl FM BUFFER DOUBLER | PA
SCA —p—{ OSCILLATOR |— > >
1, 6922 6686 6686 8156
AFC
AFC o oW I
I [ 87-108 MC
OFF-ON | *
3 fe+130KC DRIVER
p——— 7203/4CX250B
MAGNETIC Ll MIXER
AMPLIFIER > L _
(DC AMPL.) OSCILLATOR 6AS6 v 10 KW BTF-10E
6922
PA
4CX10000A
I30KC
COUNTER- SQUARE-WAVE |["LI"L| SCHMITT POWER
e |—e—| AMPLIFIER |—e—{ TRIGGER
DETECTOR 6227 6922 SUPPLY

CENTER FREQUENCY
ADJUSTMENT
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a high-resolution manometer. This
device senses the relative air pressure
at the fan “side” of the glass-fiber
filter in inches of water. Properly
monitored, the manometer indicates
when filter clog has reduced 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 has all operating
controls and meters located on a
panel just above the front doors. The

push-button controls include: trans-
mitter on/off, plate on/off, overlead
reset and power raise/lower. A cabi-
net disconnect switch, low-voltage
circuit breaker, and filament control
circuit breakers are located behind
the left-hand door. The main- and
low-power circuit breakers are lo-
cated in the unitized rectifier cabi-
net. When servicing the BTE-10E,
operation of the disconnect switch
removes all voltages from the trans-
mitter cabinet. Personnel are also
protected by fully interlocked rear
doors in addition to interlocked
doors on the PA cubicle,

Full Metering

Fiveeasy-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
reflectometer and a multimeter. The
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 self-contained
multimeter. This one provides com-
plete information on operating con-
ditions in the exciter.

ONLY TWO TUBES BETWEEN EXCITER ANO OUTPUT—View show-

ing interior of PA and IPA cabinet with the 4CX10000A ceramic
tetrode and one 7203/4CX250B IPA tube below shelf. These supply
the necessary power for the full fidelity BTF-10E.

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




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

MODULAR SILICON RECTIFIERS—Quality components
such as this plug-in silicon high voltage rectifier are im-
portant elements in the BTF-10E's superior performance.

Specifications

Performance

Type of Emission F3 and F9
Frequency Range.................... . ......88 to 108 MHz
Power Output ... 10 kW

Output Impedance...............cooiee 50 Ohms
Frequency Deviation 100% modulation...................... +75 kHz

Modulation Capability ...
Carrier Frequency Stability..................... +1000 Hz max.
Audio Input Impedance..............cooviiil] 600/150 Ohms
Audio Input Level—*(100% mod.).......coccooooi. 410 +=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...........ccoooovoeeoe 10,000 Ohms

Pre-emphasis Network Time Constant....75 or 50 us, 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:

Lin€. e 240/208 Voit, 3 phase, 50/60 Hz
Combined Line Voltage Variation and Regulatzon ............... +=5%
Power Consumption........................... 19,000 Watts (approx.)
Power Factor (approx.)...... 90%

Crystal Heater:
Line....ocooveee .

117 Volt, single phase, 50/60 Hz
Power Consumpt

.................. 7> Watts

Tube Complement

Exciter:
36922 or E88CC 1—8156 16227 or ESOL
2—6686 or ESIL 1—6AS6 1—0G3 or 85A2
Driver

1—7203/4CX2508
Power Amplifier:

1—4CX10000A
Mechanical High-Voltage
Dimensions (overall): Transmitter Power Supply
Width 481," (123 cm) 27" (68.6 cm)
Height 77" (195.6 cm) 43" (109.2 cm)
Depth 32V%" (82.5 cm) 23" (58.5 cm})
Weight (approx.) .......... 1300 Ibs. (589.7 kg.) 840 Ibs. (381 kg.)
Finish Textured Vinvl in midnight blue and

shadow blue, satin-aluminum trim.
Altitude .o 7500 ft.t (2290 M)
Ambient Temperature Range —20° to 4-45°C

* Level measured at input terminal JI,

** Audio Frequency tesponse referred to 50- or 75-microsecond pre-emphasis
curve.

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

+ Blowers can be provided for operation at higher altitudes.

Specifications subject to change without notice.
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Space-saving floor plan of the BTF-10E. 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-10E.. . ES-560227
Set of Spare Tubes for BTE-10C Exciter.............. MI-560301

Spare Crystal for BTE-10C Exciter...................... M1-560302
(Specify channel frequency)

Type BTS-1A Stereo Generator (Silver Gray finish).. ES-560202

Spare Set of Tubes for BTS-1A M1-560005

Ordering Information

Type BTX-1A Subcarrier Generator (for SCA)........... ES-27295
Complete Set of Spare Tubes for BTX-1A ....MI1-34514
Recommended Minimum Spare Tubes for BTX-1A.....MI-34519

53-kHz Filter (required when transmitting both
stereo and SCA)....cii e M1-560003

Type BTR-11B Remote Control System. MI-27537 27538-A
Type BW-73A FM Multiplex Monitor. ... .ES-560200-A

Complete BTF-10E FM Broadcast Transmitter ES-560224
(Please specify assigned frequency, power-line frequency
and altitude of installation)



20-KW FM Transmitter, Type BTF-20E

e Ultra stable—easy to tune

e High quality stereo
with SCA

e 100 XW ERP with 6-section
antenna

e Ready for remote control

B.6520
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Centralized

Controls
Eye-level
metering
Ready for
remote control
_ Complete
Accessibility

Self-protected
against overload

Two Stages Follow
Exciter—IPA and PA

Tilt down chassis
for easy maintenance

“Filter-Minder”
—  Manometer
Direct-FM_—
Exciter
B Fully
" Air Cooled

Rack Space
for Optional Stereo
Sub-Carrier Generator
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The RCA Type BTF-20E 20-kW FM
Broadcast Transmitter is designed for high-
power operation in the standard FM band,
88-108 MIIz, and is specifically cngineered
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 IPA 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.

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.

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 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. Al 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 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 chassts.

Two Stages Follow Exciter

From the 10-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 spurious 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 accessibility 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-10C 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 ad-
justment ease 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-
cquipped power supply is used.

Premium tubes designed for long
life are used for extended reliability.
The BTE-10C lends itself partic-
ularly well to unattended, remote
operation.

Simplified Circuitry

The BTE-10C FM Multiplex Ex-
citer is the simplest ever offered. It
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 response, nor are there criti-
cal modulation-level adjustments.
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Select Features

RCA]

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

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

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
controlled through an AFC system
that uses a DC discriminator and a
magnetic amplifier. The noteworthy
point is that the AFC system oper-
ates entirely without tuned circuits.
This results in long-term stability.

Magnetic-Amplifier AFC
The error signal 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-
15000A tube. The IPA stage is tuned
by pi-network input and output cir-
cuits. Variable vacuum capacitors are
used to tune the interstage network.

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

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.

For increased transmitter stability



and reliability, a separate grid bias
supply is incorporated in the BTF-
20L. This supply, too, uses semi-
conductor rectifiers.

Harmonic Filter Standard
Equipment

To keep spurious cmission at a
minimum, the BTT-20E is furnished
with a 61¢-inch harmonic filter as
standard equipment. The filter con-
sists of a series of transmission line
clements 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-
derived” section, and a series of “con-
stant-K” T-sections. This design pro-
vides a broad passhand with a sharp
high-frequency cut-off and excellent

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 relav
automatically re-applies power to
the transmitier once before locking-
out in the event of brief overloads
or power interruptions. The over-
load 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 volt-
age rectifier circuits.

Fully Air-Cooled
Cooling air for the BTF-20E is
supplied by means of a blower

A manometer indicates the efficiency
ol the hiber glass filter 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 operatinyg
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 disconnect 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
cabinet. When servicing the BTIF-
20, operation of the “disconnect”
switch removes all voltages from the

attenuation of freqquencies above the mounted below the amplifier stages. transmitier cabinet. Personnel are
passhband.
Simplified Block Diagram of BTF-20E FM Transmitter.
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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
reflectometer and a multimeter. The
reflectometer 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-
itions in the exciter.

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

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-11B (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.

COMPLETE ACCESSIBILITY—Rear view of the BTF-20E 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 installation
and operating economies.
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EASE OF MAINTENANCE—Full access to all transmitter sec-
tions is an important feature in the mechanical design of
the BTF-20E,

Performance

Type of Emission.............. F3 and F9
Frequency Range 88 to 108 MHz
Power Output ... 20 kW
Output Impedance... - .50 Ohms
Frequency Deviation 100% modulatlon .................... +75 kHz

Modulation Capability ...
Carrier Frequency Stability..... R +1000 Hz max.
Audio Input impedance............... ...600/150 Ohms
Audio Input Level—*(100% mod.)....... weot-10 =2 dBm
Audio Frequency Response—**(30-15 000 Hz3 ........ +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 VoIt max.
Subcarrier Input Impedance.............ccc.oeeiii 10,000 Ohms
Pre-emphasis Network Time Constant......75 or 50 us, 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. o 240/208 Volt, 3 phase, 50/60 Hz

Combined Line Voltage Variation and Regulation......... +5%

Power Consumption ... ... . ...36,000 Watts (approx)

Power Factor (approX.)... e .90%
Crystal Heater:

Line oo 117 Volt, single phase, 50/60 Hz

Power Consumption......................... 7Y% Watts

Tube Complement

Exciter:
36922 or E88CC 1—8156 1—6227 or E80L
2—6686 or E8IL 1--6AS6 1—0G3 or 85A2
Driver:

2—7203/4CX250B

Power Amplifier:
1—-4CX15000A

Mechanical High-Voltage
Dimensions (overall): Transmitter Power Supply
width ... 482" (123 cm) 32" (81.3cm)
Height 77" (195.6 cm) 49" (124.5cm)

Depth 32Y2" (82.5 cm) 23" (58.5 cm)
Weight (approx.) ..........1425 Ibs. (646.4 kg.) 1025 Ibs. (164.9 kg.)

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

..7500 ft.t (2290 M)
—20° to +45°C

Altitude ...
Ambient Temperature Range

* Level measured at input terminal JI1.
** Audio Frequency response referred to 50- or 75-microsecond pre-emphasis
curve.

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

1 Blowers can be provided for operation at higher altitudes.

Specifications subject to change without notice.



32

I

127 MINIMUM
36" RECOMMENDED

TO INCOMING
POWER SOURCE

o 127 o 32
MIN
6"-1
U —
]
ey 5
POWER =L,
SUPPLY -
a
e 2
]
1
LOCATION L_l
OPTIONAL o

WIRE DUCT

24”7 MINIMUM

&
o
N
i = ¥ S
dq ! f D
32%"

K6/ 0.0

36" RECOMMENDED

>0 ]
\ EXHAUST FAN

5000 CFm

HARMONIC To
FILTER ANTENNA

g

K

x

485"

129.9" LONG —OI

DIRECTION OPTIONAL

Space-saving floor plan of the BTF-20E. The serarate, 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-10C Exciter M1-560301

Spare Crystat for BTE-10C Exciter..............occoocoo... M1-560302
(Specify channel frequency)

Type BTS-1A Stereo Generator (Silver Gray finish)... ES-560202
Spare Set of Tubes for BTS-1A.. .. MI-560005

Ordering Information

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

stereo and SCA)..........oiiiiiee. MT-560003
Type BTR-11B Remote Control System....... MI-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)



40-KW FM Transmitter, Type BIF-40E

o Ultra stable—easy to tune e Reliable dual RF amplifiers
e High quality stereo with SCA e Ready for remote control
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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.

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 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

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 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.

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.

The BTF40E 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 6%-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 section contains
illuminated switches for Exciter 1 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-kilowatt transmitters,
the heat from the 10-kilowatt reject
loads will be removed from the
cabinet. Each air cooled 5-kilowatt
load is also equipped withi 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 10-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
cmploy 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 accessi-
bility. Two separate unitized high-
voltage supplies may be located any-
where in the FM station.

“Direct FM” Exciter

The RCA Type BTE-10C 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
stereophontc, monophonic, and SCA
conditions.

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

justment ease 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.
Long life premium tubes provide
extended reliability. The BTE-10C
has been particularly designed for
unattended, remote operation.

ANTENNA
Block diagram of the BTF-40E FM Transmitter. BTF-20E
POWER
SUPPLY
BTE- 10C o—
EXCITER =5 HARMONIC
BTF~20E FILTER
MI-561506
B HYBRID RING 308 HYBRID
Load [ o— POWER COUPLER
SPLITTER MI- 560309
l BTF-20E REJECT
BTE~10C | 5920
EXCITER o—
REJECT
LOAD
BTF-