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ABOUT THIS CATALOG

This catalog provides information on RCA AM 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
FM, 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. Comrplete specifications and ordering information are supplied.
Readers who desire more information or individual bulletins on particular
cquipment 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.

PRICES

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.

HOW TO ORDER

The RCA AM 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 o1ders for equipment, or requests
for additional information, should be directed to the nearest RCA Sales Office.
International Readers are invited to contact their local RCA Distributor or the
RCA International Division Office.
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1 KW AM Broadcast Transmitter, Type BTA-1R2

Excellent frequency response

e Low distortion

e Circuit breaker overload protection

e Low operating costs

B.6001



BTA-1R2 Transmitter with front door open
showing accessibility of tubes and compo-
nents. Power amplifier and Modulator tubes
are shown on top chassis; below is exciter
chassis. All normal operating controls are
on two side panels.

Vit a9,
i o)

Rear view of BTA-1R2, with rear panels re-
moved, showing vertical construction and
accessibility of component parts.



View of oscillator chassis. The terminal strip
on right contains all of the oscillator con-
nections. The three crystals are switchable

from a front panel control.

The RCA Type BTA-1R2, 1-kilo-
watt AM Broadcast Transmitter is
designed for reliability, outstanding
fidelity, and economical operation.
It provides a high quality amplitude
modulated signal at any frequency
in the 535 to 1620 kilohertz band
and is capable of producing a maxi-
mum of 1100 Watts.

Highly perfected audio circuits
together with a large, high-quality
transformer and reactor provide tre-
mendous modulation capability and
unusually High Fidelity sound.
Stable, long-life tubes and silicon
rectifiers have been used throughout
the transmitter. Circuit breakers—
not fuses—provide complete over-
load protection.

Provision for remote control and
simplified power cutback are re-
flected in the BTA-1R2 design. Front
panel or remote control selection
of any two power levels of 1000,
500 or 250 Watts is available. No un-
necessarily complicated circuitry or
superfluous parts have been included
and all components are easily ac-
cessible for maintenance and inspec-
tion. The transmitter is designed for
208 or 240 Volt operation.

Functional Design

Improved functional design in-
cludes RCA’s new color combina-
tion. Square construction permits
locating the transmitter against the
wall, or it can be installed against
other equipment. The vertical con-
struction makes it accessible [rom
both front and rear for ease of
maintenance. A single front panel
tuning control provides simplified
operation. Remote control provi-
sions permit unattended operation
of the transmitter.

Simplified Power Cutback

The BTA-1R2 easily fits into op-
erations where power reduction at
night is required. For “day-night”
operation the transmitter incorpo-
rates a built-in power cutback sys-
tem. By pressing a switch on the
front or at a remote panel, the trans-
mitter can be cut back in power to
either 500 or 250 Watts. Efficient op-
eration at the low power levels is
achieved by reducing the high volt-
age by primary taps on the plate
transformer.

Complete Accessibility

The entire transmitter is housed
in a single steel cabinet that is
mounted on a sturdy welded steel
base. Control components are con-
veniently located on the control
panels on both sides of the front
door and all meters are at eye level.
Easy access is provided by a hinged
front door and two interlocked re-
movable panels. Most BTA-1R2
components are mounted on a verti-
cal center chassis. Tubes and over-
load relays are mounted on the front
and the other components are
mounted on the rear. Larger power
components are mounted on the
base.

Solid State Power Supplies
Three power supplies are used: a
low voltage supply for plate and
screen voltages of all low voltage
tubes, a bias supply for the modu-
lator tubes, and a high voltage sup-
ply for the modulator and power
amplifier tubes. All power supplies
use silicon diodes which results in
lower power drain, cooler operation
and more reliable performance.

Power Requirements

The transmitter operates from a
208-240 Volt, 60 Hz single phase
power source for the main power. In
addition, the crystal heaters require
an additional 115 Volt power input.
The transmitter can be modified for
operation on 50 Hz AC current if
desired.

Switchable Crystal Oscillators

The BTA-1R2 uses an MI-27632-A
Crystal Qscillator which has pro-
visions for three switchable TVM-
130B temperature controlled crystal
units. These units maintain the fre-
quency constant to within plus or
minus five hertz. Selection of the
desired crystal is by means of front
panel switches and latching relays.
The oscillator employs a broadband
circuit with no adjustments, and
uses a 6AK5 oscillator tube and a
5763 buffer tube.

Simple, Straightforward Circuitry

The buffer feeds a single 6146A
driver tube which in turn feeds the
power amplifier which consists of
two 4-400A tubes connected in par-
allel. Tetrodes have been utilized
throughout the RF section of the
transmitter reducing the required
stages and the power consumption.
Tetrodes also eliminate the need of
neutralization.

The modulator comprises two
2E26 tubes in push-pull resistance
coupled to two 4-400A modulator
tubes. The modulator tubes operate
as a class AB, amplifier without grid
current which results in an overall
distortion of less than 2 percent up
to 10,000 hertz.



XTAL BUFFER IPA P.A.
S 5763 6146A 2-4-400A
6AK5 T
IST. AF MOD.
2-2E26 2-4-400A
L.V. BIAS H. V.
RECT. RECT. RECT.
I Simplified block diagram
———— ey SIICON of BTA-1R2 AM Transmitter.
Performance Tube Complement
AF Input Impedance . ... , 150/600 Ohms 1 6AK5  Crystal Oscillator
AF Input Level (100% modulation) .. ...410 =2 dBm 1 5763 Buffer
AF Response: 1 6146A Intermediate Power Amplifier
50-7500 Hz o2l dB 2 2E2 Audio Frequency Amplifier
gg igggg T{z .......... 12155 gg 2 4-400A  Modulator
z .. *2 2 4-400A P Amplifi
AF Drstortlon (95% modulatlon) ower Ampiitier
9 .
5012000 1z~ 3 Mechanical
Noise (below 100% modulation) ... ... ... .60 dB Height ... e 84" (213.4 cm)
Frequency Range.. ... cornen.535-1620  kHz Width ... T ... 347 (86.4 cm)
Frequency Stability... . k5 Hz Depth ... '32Y2" (82.6 cm) (less door handle)
Type of Output............ e _..Single "ended Weight (net) ... 1700 pounds (772 kg) (approx.)
Carrier Shift (0-100% modulation).................... ... 3% Altitude Range ... r—— .0-5000 ft. (0—1524 m)
Output Impedance . 40-250 Ohms Ambient Operating Temperature
. (min.) . ..—20°C (—4°F)
Electrical (max.) . +45°C (113°F)
RF Voltage (for frequency monitoring) ...... 10 V RMS 75 Ohms
RF Voltage (for modulation monltormg) 10 V RMS 75 Ohms .
Power Output (nominal) ... _ . 1000 Watts Accessories
Power Qutput Capability ... ... 1100 Watts Operating Spare Tube Kit.. ... .. MI-27696-A
Power Supply .......208/240 Volts Recommended Minimum Spare Tube Kit. .._MI-27695-A
Line Frequency ... —r 60 Hz Type BTR-11B Remote Control System....... ES-34280
PRESE .. e 1 Type BW-11A Frequency Monitor
Power Consumption: (Specify frequency) ... e, ES-34042
(0% modulation) ... 2900 Watts (approx.) Type BW-66F Frequency Monitor.......... ‘M1-30066-B
(1000% modulation) . . ...3900 Watts (approx.) Power Max (Negative Peak Limiter). MI-34654 )
(average program modulation) .. ....3200 Watts (approx.) RF Ammeters. ... ... .MI-7157-F Series
Power Factor ... 90% Ammeter Mounting Panel........... -M1-34656
Permissible combined line voltage variation Remote RF Pickup Unit (less meter) - .MI1-27966-B

and regulation ... +5%
Crystal Heater Power Supply ... 115 Volts 50/60 Hz

Ordering Information

Remote Antenna Meter... .
Automatic Logging Equrpment .................

MI-27644 Series
..On Application

Type BTA-1R2 1000-Watt AM Broadcast Transmitter

complete ...

........... ES-27238-C



e Outstanding performance e Power economy

e Only two tuning controls e Built-in remote control provisions

B.6005



Economical modulators

Audio and RF drivers Single low-cost PA

Eye-level meters
and indicator lights

High efficiency
plate resonator

RF and Audio _
Exciter Panel

Vertical chassis _
mounting

Solid-state
high voltage
rectifier
compartment

Circuit breaker
and overload —
protection

Low speed high
capacity blower

Front an'd. rear Functional styling
accessibility and decor
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The Type BTA-5TI is RCA’s
high-cfficiency 5-kilowatt AM Trans-
mitter that has proved a popular
choice for its reliable and econom-
ical operation. It has been restyled
for even greater operating conveni-
ence.

The transmitter is designed to pro-
vide an amplitude modulated sig-
nal at any frequency in the standard
broadcast band between 535 and
1620 kilohertz. The nominal power
output rating is 5000 Watts; how-
ever, it is capable of producing 5500
Watts to compensate for losses in
the antenna tuning equipment.

New High Efficiency PA

The BTA-5T1 Transmitter is an
air-cooled transmitter featuring a
number of RCA’s finest develop
ments, including an important re-
finement in Class C amplifier de-
sign. The high efficiency plate
modulated power amplifier permits
a single long-life 5762 tube to deliver
the nominal 5 kW with 55 kW
power output capability because
the plate efficiency exceeds that of
a conventional class C amplifier by
15 percent. As a result, considerable
power savings can be realized. The
amplifier is the only worthwhile de-
velopment in class C amplifier de-
sign in 25 years. The high-voltage,
low-voltage and bias supplies employ
silicon type rectifiers throughout.

Built-in Features

Provisions for increased power,
remote control and simplified power
cutback are reflected in the RCA
Type BTA-5T1. Improved function-
al design includes RCA’s new color
combinations to harmonize with the
new studio color schemes. All doors
and panels are interlocked and
grounding switches provide utmost
safety for operating personnel. The
variable vacuum capacitor used for
tuning the PA is operated from the
front panel. A delay relay is em-
ployed to keep the blower system in
operation for one minute after op-
eration has been terminated. This
refinement is used to improve tube
life.

Improved Mechanical Design

The entire transmitter, except for
the plate transformer, is housed in
two attractively styled cabinets made
of aluminized steel to provide im-
provide improved magnetic and
electrostatic shielding. Fach cabinet
consists of end panels with wrap-
around front edges formed to pro-
vide control panels, mounted on a
sturdy, welded steel base. Vertical
center chassis are fastened between
the end panels to form a basic
“H” cross section. Hinged, front

IPA and modulator driver stages of the BTA-5T1 can be seen
at top of open cabinet. The exciter is at the center of the
cabinet, and control equipment is placed just below the
exciter.

1



of these chassis, while the larger
power components are situated in
the base of the cabinet. This type
of construction provides greater
ease in preventive maintenance and
faster corrective maintenance.

Compact Size

The left hand cabinet contains
the BTA-5T] exciter-driver, while
the right hand cabinet houses the
amplifier, modulator and high volt-
age rectifier portions of the trans-
mitter. The cabinets require less
than 16 square feet of floor space.
A plate transformer occupies only
an additional 3 square feet.

Stable Circuit Design

The BTA-5T1 Transmitter incor-
porates RCA’s MI-27632-A  Crys-
tal Oscillator with switchable tem-

Front view of the Silicon Rectifier Chassis of the BTA-5TL. perature-(.:ontrolle_(l eiSiE: .Ea(.:h
The silicon cells offer improved performance since they are crystal will remain constant within
particularly resistant to aging, moisture and wide tempera- plus or minus five Hertz. The de-

TUFS" valairenss sired crystal can be selected by

means of a front panel switch or

doors are located between the con- Rear viewlof high efficien(I:y PA. RemO\{aI of the
ol pancls. Rear ‘access 1o cach el ko feceesnfsioi]
cabinet is provided by two remov-

able, interlocked panels. Control
components are conveniently lo-
cated on the panels on both sides
of the front doors. All meters are
at eye level to facilitate readings.

Functional Styling

Vertical construction provides
complete accessibility to all compo-
nents. It also permits installation of
the transmitter against a side wall,
or allows other equipment to be
placed on either side of the cabinet.

The front doors of the transmit-
ter give immediate access to the
front of the vertical panels on which
circuit components such as tubes,
feedback ladders and overload re-
lays are mounted. Other compo-
nents are mounted on the rear

12




by means of a remote-control switch
since relays arve built into the ex-
citer. The oscillator employs broad-
band circuits that require no adjust-
ments. A 6AK5 is used as an os-
cillator tube with a 5763 as the
buffer. This unit is built on an
etched circuit panel easily accessible
for service by removing the cover.
The entire oscillator unit can be
removed by disconnecting a cable,
plug and retaining screws. Also a
part of the basic exciter is the 6146
IPA stage which is operated very
conservatively and a pair of 2E26
tubes used as the first AF stage of
the modulator circuit.

Broadband Circuits

The output of the 6146 IPA
stage is broadband and requires no
tuning. It drives a pair of 4-125A
tubes used as the driver for the 5762
final RF amplifier. A front panel
control of a vacuum variable capac-
itor tunes the plate circuit.

The modulator of the transmit-
ter consists of a pair of 2E26 tubes
located in the exciter portion, re-
sistance coupled to drive a pair of
6155/4-125A second audio frequency
amplifiers which, in turn, are
resistance coupled to drive a pair
of 3X3000F1 modulators. These
modulator tubes are low mu triodes,
drawing no grid current. They are
capable of excellent response and
fidelity. Due to the high efficiency
of the new power amplifier system,
the power input of the modulator is
also reduced affording appreciable
power economies.

Dependable Semiconductor
Power Supply

The BTA-5TI incorporates 120
silicon rectifiers in the high-volt-
age power and supply. This rectifier
is ideal not only in a combined
operation, but even more so in a
remote-control application.

The rectifiers are hermetically
scaled so they will not be adverse-

Rear of the BTA-5T1 exciter-driver cabinet.

»
'
*
'
.
'
.
'l
.
L)
.
.

PR T

13



14

ly affected by weather conditions.
They can operate at ambient tem-
eratures ranging from —20 degrees
C to 445 degrees C and at altitudes
up to 7500 feet above sea level.
There is no significant aging of the
forward drop characteristics. RCA
specifications have been set higher
than EIA standards by adding an
additional 30 percent peak inverse
voltage safety factor.

The bias and low-voltage rectifiers
are sealed silicon units providing
reliable operation.

Overload Protection

To provide additional reliability,
improvements were made in the
control and protective circuitry of
the BTA-5T1 Transmitter. All pri-
mary lines are protected by means

of circuit breakers with instantan-
eous overload trip protection. Line
and high-voltage plate circuit break-
ers have additional built-in thermal
protection. The 3-phase blower is
protected by a contactor with the
thermal cutoff in each phase. Relay
switching is sequental so that fila-
ments will not come on unless the
blower is operating. Low voltage is
delayed to allow proper filament
heating. The high voltage is inter-
locked with the low-voltage and the
bias supply so that it will come on
only after the low-voltage and bias
potential is present. Overload pro-
tection is also provided in the low-
voltage supply, the second AF stage,
the IPA stages, the modulator, the
PA stages and the high-voltage rec-
tifier. They are instantaneous in ac-
tion and each overload relay car-

ries a spare set of contacts wired to
terminals that may be connected to
an external indicator unit. A two
cycle plate overload relay also per-
mits the transmitter to return to the
air automatically after one inter-
ruption has occurred.

Starting surges in the plate trans-
former, high voltage rectifier, and
the filter capacitor are eliminated by
the use of a step-start and damping
circuit. This at one time was only
available in the higher-power trans-
mitters, but now longer life and
added reliability are provided in
the BTA-5T1 with the incorpora-
tion of this circuit for the suppres-
sion of starting transients. The
damping circuit and the primary
line reactors afford continuous pro-
tection against possible operational
transients.

Simplified block diagram of BTA-5T1 Transmitter.

CRYSTAL *)
—{osciLLaToR BUFFER INTERMEDIATE DRIVER POWER OUTPUT
CRYSTAL™2 AMPLIFIER AMPLIFIER AMPLIFIER COUPLING
(oPTIONAL) NETWORK
—__CRYSTAL®™3
T (OPTIONAL) 6AKS 5763 6146 2-6155/4-(25A 5762
: -
nrv. 3p, 208/240v,50/60n~
50/60
L.V. POWER BIAS H.V.POWER
D AR SUPPLY SUPPLY SUPPLY
SILICON SILICON SILICON
———= AUDIO FREQ. i
POWER
IST. AUDIO 2ND. AUDIO MODULATOR |
AMPLIFIER AMPLIFIER FINAL
AUDIO
INPUT O— —— e e e e SE—— b — ————n
2-2€28 z-e|55/4-|25 2-3X3000FI
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Simplified schematic of the new high efficiency
PA stage. The adjustment ot the circuit differs
from a conventional class “C" only in that the
coils L, and L, are resonated for maximum

efficiency.
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Audio Frequency Response for BTA-5T1 Transmitter.
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Performance
AF Input Impedance . .150/600 Ohms
AF Input Level (100% modulation) 410 =2 dBm
AF Response:

50-7500 HzZ oo +1dB

30-10,000 Hz ...*+15dB
AF Distortion (95% modulation}):

50-10,000 Hz oo 5%
Noise (below 100% modulation)................. .......60 dB
Frequency RaNge. ..o 535-1620 Hz

Frequency Stability. . .o +5 Hz

Type of OQutput.. ... ..Single ended
Carrier Shift (0-100% modulation,

400 Hz) oo 3% at constant line voltage

5% at normal line voltage regulation

Output Impedance ... ...40-250 Ohms

Electrical

RF Voltage (for frequency monitoring) ........ 10 V RMS 75 Ohms
RF Voltage (for modulation monitoring) .........10 V, 75 Ohms
Power Qutput (nominal} ... 5000 Watts

Power Output Capability ... ... 5500 Watts
... 208/ 240 Volts =11 Volts
60 Hz (50 Hz kit available)

Power Supply ...
Line Frequency...............

P RASE e 3
Power Consumption:
(0% modulation). ..o S 10.0 kW
(100% modulation)...........ccccocooo. —— 14.5 kW
(Average program modulation)... ... 110 kW
Power Factor ... o — 90%
Permissible Combined Line Voltage
Variation and Regulation.. ... i +5%
Crystal Heater Power Supply.............. ...117 Volts 50/60 Hz

Ordering Information

Tube Complement

1 6AK5 Crystal Oscillator

1 5763 Buffer

1 6146 Intermediate Power Amplifier

2 6155/4-125A Driver

1 5762 Power Amplifiers

2 2E26 1st Audio Frequency Amplifier

2 6155/4-125A 2nd Frequency Audio Amplifier
2 3X3000F1 Modulator

Mechanical
Overall Height . i 88" (223.5 cm)
(84" or 213.4 cm less floor channels)
Cabinet Height.. ... 84”7 (213.4 cm
(80" or 203.2 cm less floor channels)

WIAER . oo 69" (175.3 cm)
Depth.. oo 32¥2" (82.6 €m) (lesS dooF handles)
Overall Depth.. ..., 55" (139.7 cm) (with door open)
Net Weight:

Transmitter. ... 3800 I|bs. (1724 kg) (approx.}

Plate Transformer.. ..420 Ibs. (1905 kg) (approx.)
Altitude RANEE ..o 0-7500 ft. (0-2286 m)
Ambient Operating Temperature:

BTA-5TL. oo —20°C (40°F) min.; 4+45°C (113°F) max.
Accessories
Complete Set of Tubes for BTA-5T1. ... ES-34230
Recommended Minimum Set of Spare Tubes... ES-34208
BTR-11B Remote Control System. ... ES-34280
BTR-20D Remote Control System .....ES-34274-B
BW-11A AM Frequency Monitor_............. ES-34042
BW-66F AM Modulation Monitor ........M1I-30066-B
RF Ammeter ... . _...MI-7157-F Series
Ammeter Mounting Panel......... . M1-34656
Antenna Tuning Equipment..................... ES-27256
Power Cutback Kit (1000/500 Watts). ... M1-34646-A
Remote RF Pickup Unit (less meter) ... Mi-27966-B

..MI1-27644-Series

Remote Antenna Meter. ... 5
On Application

Automatic Logging Equipment

Type BTA-5T1 5000-Watt Broadcast Transmitter (high-

efficiency) including one set of tubes and crystal
(Silicon Rectifier). Specify operating frequency

and output impedance E£S-34229
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o Outstanding sound o High efficiency circuits

o High reliability e Great overall economy
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High Efficiency 5/10 Kilowatt Transmitter

High
Efficiency
Dependable Cathode
Only Two Semi-Conductor and Plate
Tuning Controls Power Supply Resonators

Built-in Remote Completely Self-contained 5-kW
Control Provisions Air Cooled Plate Transformer



The BTA-5U1 is a 5 kilowatt amplitude
modulated, high fidelity, broadcast trans-
mitter for operation in the standard band
between 535 and 1620 kilohertz. It is
essentially the same as RCA’s popular
BTA-5T1 model with advanced provis-
ions for power increase to 10 kilowatts.

The RCA BTA-10U1 AM Broadcast
Transmitter is the fully converted deluxe
BTA-5U1 with a second 5762 Amplifier
tube to provide 10 kilowatt output. Both
transmitters are outstanding in appear-
ance and reliability, and meet require-
ments of the FCC and EIA.

The BTA-5U1/10U1 operates from a

5/10 KW AM Broadcast Transmitter, Type BTA-5U1/10U1

power source for the main power. The
crystal heaters require an additional 115-
Volt 50/60 hertz single phase AC power
input. Both transmitters exceed nominal
power output rating to compensate for
losses in the antenna tuning equipment.

The spacious cabinet of the BTA-5UI
Transmitter permits internal mounting
of the 5 kilowatt plate transformer. There
are provisions for easy conversion to high-
er power at a later date. The transmitter
allows simplified power change to 1 kilo-
watt or 500 Watts, if desired, by installing
an optional Power Cutback Kit,
MI-34646-A. Similarly, the BTA-10Ul
can be operated at 5 kilowatts, or at 1

208/240 Volt,

Description

The BTA-5U1/10U1 is an air-
cooled transmitter featuring a
number of design developments, in-
cluding an important development
in Class C amplifier design. The new
high efficiency, plate modulated
power amplifier permits one or two
long-life 5762 tubes to deliver the
nominal 5 or 10 kilowatt with 5.5 or
10.6 kilowatt power output capa-
bility. The plate efficiency appreci-
ably exceeds that of a conventional
class C amplifier. As a result, con-
siderable power savings can be
realized. Referring to the simplified
schematic, the circuit arrangement is
very similar to a conventional class C
amplifier, except for the presence
of ‘two high efficiency resonators.
The amplifier is stable and easy to
adjust. The high-voltage, low-voltage
and bias supplies employ silicon
rectifiers throughout.

Other new design techniques of
the transmitter provide simplified
tuning, increased safety, longer tube
life and improved performance.
After initial adjustments, the trans-
mitter can be tuned from the front
panel. This is accomplished by only
two controls. Provisions for manual
or remote control operation are in-
corporated in the transmitter. For
safety, all doors and panels are inter-
locked and grounding switches pro-
tect operating personnel. The trans-
mitter is air-cooled by a single
blower housed in the center cabinet.

50/60 hertz,

three-phase

Improved Mechanical Design

The BTA-5U1/10U1 Transmitter
is housed in three attractively styled
cabinets made of anodized alumi-
nized steel to provide improved
magnetic and electrostatic shielding.
‘The left cabinet, or cubicle, contains
the Transmitter Driver including ex-
citer and control panel. The center
cabinet houses the Modulator and
High Voltage Rectifier, and the
Blower. In the right hand cabinet
is located the Power Amplifier, and
the 5-kW Plate Transformer. The
plate transformer of the BTA-10UIl
is an external unit which can be
mounted near the cabinets.

Accessible Vertical
Panel Construction

Each cabinet consists of end
panels with wrap-around  front
edges formed to provide control
panels, mounted on a sturdy, welded
steel base. Vertical center chassis are
fastened between the end panels to
form a basic “H” cross section.
Reach-in accessibility to transmitter
components is afforded by hinged
front doors located between the
control panels. Rear access to each
cabinet is provided by two remov-
able, interlocked panels. Control
components are conveniently located
on the panels on both sides of the
front doors where all meters are
situated at eye level.

The matched cabinets are de-
signed to combine an attractive ap-

kilowatt.

pearance with the utmost in utility.
Vertical construction permits easier
maintenance and service. It also
permits installation of the trans-
mitter against a side wall, or allows
other equipment to be placed on
either side of the cabinet. The front
doors of the transmitter give im-
mediate access to the front of the
vertical panels on which circuit com-
ponents such as tubes and overload
relays are mounted. Remaining
small components are mounted on
the rear of these chassis, while the
larger power components are
situated in the base of the cabinet.

Efficient Circuit Design

The BTA-5U1/10U1 Transmitter
incorporates RCA MI-27632-A Cry-
stal Oscillator with three, switchable,
temperature-controlled crystal posi-
tions. Crystal stability is =5 Hz. The
desired crystal can be selected by
means of a front panel switch or by
means of a remote-control switch
since relays are built into the ex-
citer. The oscillator employs broad-
band circuits that require no
adjustments. A 6AK5 is used as an
oscillator tube with a 5763 as the
buffer. This unit is built on an
etched circuit panel easily accessible
for service by removing the cover.
The entire oscillator unit can be
removed by disconnecting a cable-
plug and retaining screws. Also
a part of the basic exciter is the
6146 IPA stage which is operated

19




Select Features

REACH-IN ACCESSIBILITY
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Rear view of transmitter showing vertical construction permitting complete accessibility
to all transmitter facilities. The modulation transformer and final PA tank circuitry are
seen in foreground, rear of modulator and blower in center cabinet, while heavier com-

ponents of driver are shown mounted on floor of third cabinet.
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BUILT-IN REMOTE CONTROL POWER ECONOMY

IID: >

Rear view of BTA-10Ul exciter and control cabinet. Modulator tubes and silicon high voltage rectifiers
with cover removed.

STABLE CIRCUIT DESIGN

S g POWER
——t BUFFER INTERMEDIATE DRIVER e o OUTPUT
#, |OSCILLATOR TA-5U1=
—— %Rp‘frfg’;hlj AMPLIFIER [—*={AMPLIFIER N e COUPLING
CRYSTAL'3 5 BT 1uBEs
— 8AK 5763 - '
(OPTIONAL) s N 5762
; 3 t 1 i T '
L 1 | ] l__.__T
e ?
" V. l ! N
50/60n | t
LV. POWER BIAS H.V.POWER
SUPPLY SUPPLY SUPPLY
SILICON SILICON SILICON
RADIO FREQ. r
——— AUDIO FREQ. i }
—-— POWER
IST. AUDIO 2ND. AUDIO MODULATOR
AUDIO AMPLIFIER AMPLIFIER FINAL
INPUT Omm———s: e
2-2€E26 2-6155 4-125A 2-3X3000F|

Block diagram of Type BTA-5U1 and BTA-10U1 Transmitters.
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Driver cabinet including exciter and control panel.

very conservatively and a pair of
2E26 tubes used as the first AF stage
of the modulator circuit.

The output of the 6116 IPA stage
is broadband and requires no tuning.
It drives a single 4-400A tube where
tuning is accomplished by using -a
slug-tuned coil controlled from the
front panel. This tube, in turn,
drives one or two high-efficiency,
long life 5762 output triodes. A front
panel control of a vacuum variable
capacitor tunes the plate circuit.

Broadband Neutralization

A new slug-tuned coil was de-
veloped for -the power output adjust-
ment and it is driven by a reversible
motor. The motor is actuated at the
front panel or by remote control.
The second harmonic trap uses a
slug-tuned coil, thus eliminating the
possibility of contact pitting from
high RF currents. Neutralization of
the PA is achieved by a broadband
transformer and a variable vacuum
capacitor.

The modulator of the transmitter
consists of a pair of 2E26 tubes
located in the exciter portion, re-
sistance coupled to drive two 4-125A
second audio frequency amplifiers
which, in turn, are resistance coupled
to drive a pair of 3X3000F1 modula-
tors. These modulator tubes are
low mu triodes, drawing no grid
current. They are capable of excel-
lent response and fidelity. Due to the
low plate dissipation of the new
PA system, the power input of the
modulator is also reduced affording
appreciable power economies.

Dependable Semiconductor
Power Supply

The BTA-5U1/10U1 incorporates
silicon rectifiers in the high-voltage
circuits. This rectifier is ideal not
only in a combined operation,
but even more so in a remote-con-
trol application.

The rectifiers are hermetically
sealed so they will not be adversely
affected by weather conditions. They
can operate at ambient temperatures
ranging from -—20 degrees to 445
degrees C and at altitudes up to
7500 feet above sea level. There is
no significant aging of the forward
drop characteristics. Across each of
the individual silicon cells a resistor
has been shunted so that they will
all sharc equally the peak inverse
voltage. RCA specifications have
been set higher than EIA standards
by adding an additional 30 percent
peak inverse voltage safety factor.



Cooling System

The transmitter is completely air-
cooled. Added refinements such as a
delay relay have Dbeen built-in to
keep the blower system in opera-
tion for one minute after the
transmitter has been shut down. The
continued supply of air extends tube
life. The exciter cabinet employs
convection cooling. A louvered
lower back panel and top grill panel
provide good ventilation. In the
second cabinet a blower air system
distributes air to the modulator as
well as to the Power Amplifier
tubes in cabinet three.

Overload Protection

To provide additional reliability,
improvements were macde in the con-
trol and protective circuitry of the
transmitter. All primary lines are

protected by means of circuit
breakers with instantaneous over-
load wrip protection. Line and high-
voltage plate circuit breakers have
additional built-in thermal protec
tion. The 3-phase blower is pro-
tected by a contactor with a thermal
cutolf in each phase. Relay switching
is sequential so that filaments will
not come on unless the blower is
operating. Low voltage is delayed to
allow proper filament heating. The
high voltage is interlocked with the
low-voltage and the bias supply so
that it will come on only after the
low-voltage and bias potentials are
present. Overload protection is also
provided in the low-voltage supply,
the second AF stage, the IPA stage,
the modulator, the PA stage and the
high-voltage rectifier. They are
instantaneous in action and each

overload relay carries a spare set of
contacts wired to terminals that may
be connected to an external indi-
cator. A two cycle plate overload
relay also permits the transmitter
to return to the air automatically
alter one interruption has occurred.

Starting surges in the plate trans-
former, high voliage rectifier, and
the filter capacitor are eliminated
by the use of a step-start and damp-
ing circuit. This at one time was only
available in the higher-power trans-
mitters, but now longer life and add-
ed reliability are provided in the
BTA-5U1/10U1 with the incorpora-
tion of these circuits for the sup-
pression of starting transients. The
damping circuits and the primary
line reactors afford continuous pro-
tection against possible operational
transients.

Typical floor plan for BTA-5U1 and BTA-10U1 transmitters. External plate transformers
are required only for the BTA-10U1 transmitter since the transformer for the BTA-5U1
can be mounted in the PA cabinet.
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Performance
AF Input Impedance 150/600 Ohms
AF Input Level (100% modulation) ... +10 +=2 dBm
AF Response:

50—7500 Hz +1 dB

30—10,000 Hz +15 dB
AF Distortion (95% modulation):

50—10,000 Hz 25%
Noise (below 100% modulation) 60 dB
Frequency Range 535—1620 kHz
Frequency Stability +5 Hz

Type of Output Single Ended

Carner Shlft (0—100% modulation,

400 H 3% at constant line voltage
5% at normal line voltage regulation
40-250 Ohms

Output Impedance

Electrical
RF Voltage (for frequency monitoring) ........ 10 V RMS 75 Ohms
RF Voltage (for modulation monitoring) ........... 10 V 75 Ohms
Power Output (nominal):
TA-5U1 ..5000 Watts

BTA-I0UL e e 10,000 Watts
Power Output Capability:

BTA-SUL e oo e 5500 Watts

BTA-10U1 10,600 Watts
Power Source Required ...oeeeeeee..e. 208/240 Volts =11 Volts
Line Frequency 50/60 Hz
Phase 3
Power Consumption: BTA-5U1 BTA-10U1

(0% modulation) ..o 10.0 kW 17.5 kW

(100% modulation) .o 145 kW 260 kW

(Average program modulation) ... 11.0 kW 21.0 kW
Power Factor 90% 90%
Permissible Combined Line Voltage

Variation and Regulation .............. +5% +5%

Crystal Heater Power 117 Volts 50/60 Hz

Tube Complement:
1 6AK5 Crystal Oscillator
1 5763 Buffer
1 6146 Intermediate Power Amplifier
1 4-400A Driver
2 2E26 1st Audio Frequency Amplifier
2 6155/4-125A 2nd Audio Frequency Amplifier
2 3X3000F1 Modulator
1 5762 Power Amplifier for BTA-5U1
2 5762 Power Amplifier for BTA-10U1

Ordering Information

Mechanical
Overall Height 88” or 2235 cm
(84” or 2134 cm less floor channels)

84” or 2134 cm
(80” or 203.2 cm less floor channels)

Cabinet Height

Width 103%2"” or 2629 cm
Depth 32" or 81.3 cm (less door handle)
Overall Depth ..o 55" or 139.7 cm (with door open)
Net Weight:
BTA-10U1 Transmitter ............ 4700 Ibs. or 2132 kg: (approx.)
Plate Transformer ... 600 Ibs. or 272 kg. (approx.)

BTA-5U1 Transmitter
including Plate Transformer 4850 Ibs. or 2200 kg. (approx.)
Altitude Range 0-7500 ft. (0—2286 m)

Ambient Operating Temperature................ -20°C (=4°F) min,,
+45°C (113°F) max.

Accessories
Complete Set of Operating Tubes (for BTA-5U1) ...ES-34233
Complete Set of Operating Tubes (for BTA-10U1) ....ES-27290
Filament Hours, Elapsed Time Indicator* ... ... M!-34614*
Type BTR-11B Remote Control System................ ES-34280
Type BTR-20D Remote Control System ... ... ES-34274-B
Antenna Tuning Equipmant ES-27256
Recommended Spare Tubes for BTA-5U1

and BTA-10U1 ES-27291
Type BW-11A AM Frequency Monitor ... ES-34042
Type BW-66F AM Modulation Monitor ..o M1-30066-B
Alarm Indicator MI-27567

Power Conversion Kit (BTA-5U1l to BTA-10U1) ... ES-34279

Power Cutback Kit 5 kW to 500/1000 W ... MI-34646-A
Power Cutback Kit 10 kW to 500/1000 W ... ES-34287
Power Cutback Kit 10 kW to 5 kW ... ... ES-34286
Remote RF Pick-up Unit

for powers up to 5-kW (less meter) ... M1-27966-B
Remote RF Pick-up Unit for higher powers

(less Meter) ... MI-28027-C
Remote Antenna Meter MI(-27644-Series
Automatic Logging Equipment ... On Application
RF Ammeter Mounting Hardware ... MI1-34651

*The 5U1/10U1 transmitter has a blank meter bezel which may be replaced
with an elapsed time indicator, MI.34614. Specify 50 or 60 hertz.

Type BTA-5U1 Transmitter (including 1 set of tubes
and 1 crystal) ES-27285
Type BTA-10U1 Transmitter (including 1 set of tubes
and 1 crystal) ; .ES-27286
(specify operating frequency and output |mpedance)




50 KW “Ampliphase” AM Transmitter, Type BIA-50H!

e Excellent audio quality e Wide range frequency response e Solid state rectifiers used throughout

e Proven stability e Designed for remote control e Over 110 percent positive modulation capability

B.6050
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Compact in-line construction of BTA-50H1 showing left to right, left hand power

amplifier, exciter,

Description

The RCA Type BTA-50H1 AM
Broadcast Transmitter is a com-
pletely air-cooled, 50-kW phase-to-
amplitude modulated transmitter de-
signed for high fidelity transmission
in the standard broadcast band (535
kHz to 1620 kHz). It provides a
signal containing exceptionally low
distortion and extended frequency
response. Measured response is flat
within +=3 dB from 35 hertz to
25,000 hertz. The equipment Iis
capable of being modulated over
the frequency range of 10 hertz to
30,000 hertz. Frequency response has
been extended largely through the
climination of unnecessary trans-
formers in the audio system as well
as improved circuitry.

Low harmonic distortion with
negligible carrier shift at maximum
signal output has been achieved in
the BTA-50HI by selection of
adequate new tube types and ad-

right hand power amplifier, and

vanced design throughout the entire
equipment. The design features an
inherently linear system capable of
continuous high modulation levels
impervious to inadvertent over-
modulation. For example, the trans-
mitter may be modulated 100 per-
cent at any frequency between 30
and 15,000 hertz continuously for
many hours without detrimental ef-
fects to any of the component parts.
A small amount of overall feed-
back is incorporated to provide the
exceptional performance. With the
feedback circuit removed, the BTA-
50H1 will still meet the FCC speci-
fications for audio frequency re-
sponse, harmonic distortion and
noise.

Lowest Operating Cost in
50-KW Transmitters

A number of new refinements as
well as time tested features which

rectifier-control

cubicle.

have proven their worth are incorpo-
rated in RCA’'s latest 50-k\W trans-
mitter. Power requirements are
moderate for the equipment. Power
amplifier plate efficiency of the
order of 76 to 80 percent is \ob-
tained. Total power consumption
for 50-kW carrier power will run
approximately 94 kW, approximate-
ly 100 kW will be required for
average levels of modulation, and
approximately 130 kW will be re-
quired for 100 percent modulation.

Fewer major components, as com-
pared to those required by many
50-kW transmitters, are used in the
BTA-50HI1. In addition to the low
cost of operation of the transmitter
a Power Cutback Kit, MI-27688-A
can be added which will permit
operation at 10 kW

Two identical RF chains, each
developing a power of 25 k\V, are
incorporated in this equipment.
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Since they are identical, servicing is
made easy by comparison of the
two chains. Components are directly
interchangeable, which allows sub-
stitution for comparison purposes.
All components are easily accessible
which results in a minimum schedule
for maintenance. In addition, fewer
replacement parts are required for
adequate protection against lost air
time should a failure occur. Low
power consumption, fewer major
components and a reduced mainten-
ance schedule make the BTA-50H1
operation cost the lowest in the
50-kW field.

Remote Control Operation

The BTA-50H1 AM Transmitter
has been designed with remote con-
trol operation in mind. Ready for
use with standard RCA remote con-
trol equipment, all transmitter com-
ponents and wiring are standard in
the equipment for FCC required
metering and control facilities. In
addition, other optional metering
and control facilities may be incor-
porated by utilizing components and
wiring that is supplied with the
equipment. Details relative to in-
corporating remote switching to an
auxiliary transmitter, dummy load
and auxiliary power supplies can
be supplied according to the needs
of the individual customer.

Lightweight Type 6697
Tubes in Final PA

One Type 6697 power amplifier
tube is used in each of the two RF
chains. Each amplifier tube is
capable of delivering in excess of
the normal 25 kW of modulated
power to the common load. The
>Type 6697 is rated at 85 kW dis-
sipation and under average modu-
lation conditions it is only required
to dissipate approximately 14 kW.
Operation of the PA tubes so far
below their maximum ratings as-
sures the user of long tube life. In
addition to providing long life, the
6697 is physically small in size and
weighs only 29 pounds. One person,
without the aid of mechanical assist-
ance can quickly and easily replace
any tube in the transmitter.

One Type 4CX5000A tube is used
in each of the driver stages in the
two RF chains. The 4CX5000A is
also operated well below its maxi-
mum ratings and will give long
trouble free service Other tubes

used in this equipment are of the
small, low cost variety. Tube com-
plement is such that inventory cost
for required spares is kept at a
minimum while adequate protection
to the broadcaster is maintained.

Solid State Rectifiers
Used Throughout

All power supplies utilize solid
state rectifiers. The plate supplies,
bias supply and low voltage supply
use silicon units which are very
conservatively rated to assure long
life. The current rating of the
units is such that any conceivable
load fault is cleared without
jeopardizing the diode units. The
use of solid state rectifiers permit the
transmitter to operate in ambient
temperatures as low as —20 degrees
centigrade.

Meets FCC Harmonic Suppression

A completely shielded two section
low pass filter is incorporated in the
BTA-50HI. It consists of one pi
(x) section and one T section and
each inductive series element is com-
pletely shielded. Two series-tuned,
shunt-connected traps are used to
provide added attenuation of the
second harmonic.

Transmitter Equipment

Type BTA-50H1 AM Broadcast
Transmitter consists of four equip-
ment cabinets, two of which house
the power amplifiers, one the exciter
unit and the fourth cabinet the
rectifier and control unit. The high-
voltage reactor is housed in the
lower rear compartment of the
exciter cabinet, and the IHV plate
transformer in the lower rear com-
partment of the rectifier and control
cabinet.

Each of the four transmitter
cabinets measure 44 inches wide by
60 inches deep by 84 inches high,
and consists of an all aluminum
cubicle erected on a welded steel
base. This cubicle consists of a series
of panels fabricated and assembled
to form a rigid structure. The use of
aluminum eliminates unnecessary
weight and provides excellent shield-
ing to assure effective confinement
of spurious energy. Maximum ac-
cessibility to all transmitter com-
ponents are afforded by 28-inch
wide, full-length front doors, while
rear access is through two covers

attached  with quick-disconnect
fasteners for casy removal.

A center vertical panel separates
the cabinet into a front compartment
and rvear compartment which is
further divided by a rear horizontal
shelf into upper and lower compart-
ments, giving each cabinet three
basic totally shielded compartments
in which to mount the electrical
components. The eye-level meters,
pilot lights and interlocks, mounted
on eight-inch wide panels flanking
each of the front doors, are also
shielded.

In the rear at the top of each
cabinet there is a built-in wire duct
which joins similar ducts of the
adjacent cabinets to form a con-
tinuous duct on the four cabinets.
This duct has a divider down the
center on which the interconnection
terminal boards are mounted. The
rear half of the duct is used for
interconnection wiring while the
front half is used for internal
cabinet wiring from the terminal
boards. The internal wiring is
carried through conduits to its
destination in the cabinet thus
shielding all power and control wir-
ing from RF fields. Provision is also
made at the top of the cabinets for
the addition of an exhaust air duct.

Power Amplifiers

The left end cabinet and the third
cabinet from the left end are
identical and contain the final power
amplifier stages. The 6697 tube and
its grid circuits and part of the plate
circuits are contained in the front
portion of the cabinet. The upper
rear section contains the plate tank
coil, filament transformer and grid
leak resistors. The lower rear sec-
tion contains a low noise blower
which cools the 6697 tube and its
cabinet and the adjacent half
of the exciter cabinet. The two
6697 power amplifiers are designed
to supply equal amounts of power
to the output network. Because of
the balanced dissipation in the two
6697 PA tubes, less air pressure with
resultant lower air flow is required
for adequate cooling of the power
amplifier cubicles. The lower rear
panel contains an impingement
type air filter for the blower. The
PA cabinets are constructed so that
the blowers and filters can be
mounted externally to the cabinets,
if so desired.
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Close-up view of one of the dual final power amplifier stages. The new

type 6697 tube together with grid circuits and

part of the plate

circuits are readily accessible from the front of the transmitter.

Exciter-Modulator

Located directly between the two
power amplifier units is a cabinet
that houses in its front section all
the components from the oscillator
through the driver stages. The
separate branches are assembled as
mirror images for symmetrical feed
to the PA units at left and right.
The rear cabinet section contains
the 50 kW common output circuit,
harmonic filter, and vreflectometer
protective circuits.

Two 807 crystal oscillators are
located at the bottom front of the
cabinet. The exciter-modulator unit
is mounted on sliding rails directly
above the drive regulator. It is a

self-contained unit with the RF and
AF components mounted on a verti-
cal hinged panel which in turn is
mounted on a horizontal chassis con-
taining the power components for
the exciter-modulator. Above are
two vertical sub-compartments be-
hind interlocked doors which con-
tain the 4-250 and 4CX5000A stages.
A meter panel for these stages is
located at the bottom of these sub-
compartments.

The common output capacitors
of the two PA tanks and the
harmonic filter are located in the
upper rear of the cabinet. Sub-
partitions are so arranged in this
section that complete isolation and
shielding is effected between the

various sections of the filter and the
output capacitor. The lower rear
section of this cabinet contains high
voltage filter reactor and driver DC
filament supplies.
Provisions for Standby Operation
Space is provided in the exciter-
modulator cabinet for the mounting
of a second exciter-modulator unit.
It is mounted on sliding rails like
the first unit directly above the
drive regulator. Each of the modu-
lator-exciter units are complete and
arranged so that either may be
selected instantly by means of cut-
over switches. Thus while modula-
tor #1 is in operation, modulator
#2 is in standby condition. Either
of the 807 oscillators in the BTA-
50H1 can be instantly switched
to cither modulator. These pro-
visions with the extreme reliability
designed into the high power stages
essentially provides a second 50-kW
transmitter for standby service. The
spare modulator is supplied in the
form of an optional kit (ES-34264).

Rectifier and Control Unit

The right hand cabinet contains
the high power rectifiers, low power
distribution components, and the
majority of the control components.
The front of the cabinet contains
the solid state 15-kV, 5-kV, and low-
voltage bias supplies. Also included
here are the high voltage grounding
switches and the 15-kV filter capaci-
tors. The top rear section of the
cabinet contains the control relays,
overload relays, distribution contac-
tors, and the low power distribution
circuit breakers. The distribution
breakers and overload relays are
readily accessible, even though re-
cessed so that they will not be
damaged or improperly operated.
The bottom rear of the cabinet con-
tains the 5-kV rectifier components
including plate transformer.

Circuit Description

RF is generated in the BTA-50H1
by an 807 crystal controlled oscil-
lator operating at carrier [requency.
This signal is amplified and then
separated into two channels differ-
ing in phase by 180 degrees. Each
signal is then passed through DC
modulator stages adjusted so that a
phase difference of approximately
135 degrees exists between the two
signals. Modulation is applied at
this point to cach RF channel by a
variable resistance type of phase
modulator.



The modulation process consists
of the injection of a variable resist-
ance into the plate tank circuit of
the 5693 modulated stage in ac-
cordance with the modulation in-
telligence. This variable resistance
is obtained through the use of
cathode follower stages utilizing 5692
triodes. The outputs of the modu-
lated stages are then fed through the
1614 amplifier stages. The power
level after the 1614 amplifiers is in
the order of 5 Watts, sufficient to
adequately drive the following class
“C” amplifier stages. These stages use
4-250 tetrodes that in turn drive
4CX5000 ceramic, air-cooled, tetrode
amplifiers.

The PA output circuit is a con-
ventional pi-network type of tank
circuit. Each tube has its own tank
circuit, with a common output shunt
element. Each network is adjusted
to provide the proper load to the
power amplifiers,

Drive Regulator

The drive regulator samples the
audio signal, amplifies it, and ap-
plies a desired value to the grids
of the second IPA, providing ade-
quate drive to the final amplifiers

Upper rear of exciter portion of the BTA-50H1 showing
the combining and output networks.

as required by the level of audio
input applied to the equipment.
This technique contributes consider-
ably to the overall linearity during
modulation.

The drive regulator, consisting of
three audio amplifiers (two 6AG7’s
and an 807) driving three 807
cathode followers, is used to con-
trol the grid operation conditions
of the final power amplifier tubes
to assure maximum plate efficiency
over the complete audio cycle. Dur-
ing the trough of modulation when
zero or very little output is required
from the final stage, the drive
regulator reduces the drive to the
final stages; and, conversely, at the
peak of modulation when maximum
power is required from the final
stage, the drive is increased over that
at carrier condition.

Front section of
the exciter-modulator
containing all com-
ponents from oscil-
lator through the
driver stages.

During periods of 100 percent
modulation, the 6697 power ampli-
fier tubes require 15-kV DC at 7.5
Amperes, which is obtained by
using RCA silicon power rectifiers
in a three phase full wave rectifier
circuit. Two other plate voltages,
5-kV and 1-kV, are provided by
separate silicon supplies. Bias volt-
ages for all tubes are supplied by an
additional supply. The high power
distribution equipment for the trans-
mitter consists of an electrically
operated air circuit breaker, and a
manually operated delta-wye switch
for the 15-kV rectifier. The remain-
ing transmitter power is distributed
through a manually operated distri-
bution circuit breaker to a 460 to
230-Volt distribution transformer to
voltage regulators and thence to the
various low power distribution cir-
cuit breakers.
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EXCITER- MODULATOR SECTION
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Transmitter Control

Control circuits in the BTA-50H1
contain a number of features which
are designed to provide maximum
flexibility in control, protection and
operation. Among these are choice
of single-button or step-by-step start-
ing, automatic timing and sequenc-
ing of starting operations, and
location of transmitter faults by a
system of indicators. Protection of
the operator is achieved by a system
of interlocking grounding devices;
protection of the equipment by con-
ventional relays and circuit breakers.
There are provisions for the protec-
tion of the equipment against trans-
mission line irregularities and air
failure. A reflectometer is incor-
porated in the BTA-50H1 that is
sensitive to the changes in voltage
to current ratio on the output trans-
mission line to the antenna. A great
change in transmitter load acts to
remove the carrier by removing drive
momentarily to allow any RF fault
to clear. If, however, the fault per-
sists after removing carrier several
times, the plate power is auto-
matically removed.

Control of the transmitter is ac-
complished from the front -of the
rectifier and control cabinet. All

Simplified block diagram of the BTA-50H.

Simplified block diagram of the BTA-50H1.

necessary wiring to allow control
from a remote location or console
has been provided. Lamps which
show the status of the transmitter
control circuits are also mounted on
the front of this cabinet. The con-
trol ladder is arranged and inter-
locked so that the BTA-50H1 can
either be turned on by operating
the control switches in sequence or
by leaving all control switches in the
ON position with the exception of
the start switch, which when
operated to the ON position allows
the transmitter to automatically
come on.

The two types of overload circuits
used in this transmitter are the cur-
rent type, instantaneous or time de-
lay, that are connected directly in
the tube circuit and rectifier ground
leads, and the thermal magnetic
circuit breakers connected in the
AC power leads used as back up
protection and disconnect switches.
The transmitter circuitry is arranged
so that an overload will either lock
out the plate circuit or allow a
single reclosure that will reset if
there are no further overloads. In
either case, when a lockout position
has been reached, the transmitter
can be reset by means of an overload

reset control. The principal overload
relays have indicating Eags so that
even after the overload has been
cleared there is a record of which
overload has operated. Another fea-
ture of the control circuit is pro-
vision of indication lamps on each
cabinet that indicate the status of
the interlock in that particular
cabinet.

Installation and Layout
Outstanding features of the BTA-
50HI1 are the small floor space re-
quirements and ease of installation
of the transmitter. In general, the
transmitter layout consists of three
basic parts: the four in-line cabinets
which contain the major part of the
transmitter; the wall mounted
switch-gear components; and the
main plate transformers. The floor
plan illustrates a typical layout of
the complete equipment. Elimina-
tion of the need for under-floor cable
trenches and considerable reduction
in external air ducts, simplifies
installation and reduces costs.

As shown in the layout, it is de-
sirable to leave a passageway at the
right end of the frontline cabinets
since the circuit breakers and over-
load relays are most accessible from



this end of the transmitter. The
layout of the front line cabinets is
such that a common exhaust duct
can be used to carry off heated air
from the transmitter.

Wall mounting as shown on the
overall floor plan is suggested to
make the BTA-50H1 most adaptable
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General

Power Line Requirements:
LiNe oo 460 Volts, 50/60 hertz, 3 phase
Combined Regulation and Variation ..._Not more than +5%

Power Consumption ... 94 kW (approx.} at zero modulation
Power Consumption ...100 kW (approx.} at average modulation

Power Factor ... Better than 90%
Crystal Heaters ... oo 110 Volts
Type of Emission ... pe——— A3
Power Output (at transmitter terminals) ... 56 kW (max.)
Frequency ... Any specified between 535 and 1620 kHz
Frequency Stability ... Assigned frequency =+5 hertz

......Phase to amplitude
AF Input Impedance ... ... 150/600 Ohms
............................................ +10 +2 dbm
Audio Response ... o215 dB O 30—-10,000 Hz
AF Distortion ... .Less than 3% RMS 50-7500 Hz
Noise Level ... 60 dB below 100% modulation
Carrier Shift ...
Type OUtpUL oo Unbalanced

Type Modulation ...

Audio Input Level ..

Less than 5% neg. 100% modulation

Qutput Impedance ..51.5 Ohms or others specified

Spurious Emission (2nd Harmonic and above) ...83 dB down

Mechanical
Cabinet Size .. ... 44” wide, 84” high, 63" deep
(111.8 cm wide, 213.4 cm high, 160 cm deep)
Overall Weight ... 12,000 Ibs. approx. (545 kg)
Maximum Altitude ... 7500 ft. (2286 m)
Ambient Temperature ... e N ... —20°C 4-45°C
Maximum Cabinet Weight ... 3,093 Ibs., approx. (1403 kg)
PA Cabinet Weights (each) ... 953 Ibs., approx. (432 kg)

Plate Transformer Weight (total) ....... 820 Ibs., approx. (372 kg)
Rectifier Weight ....3,093 Ibs., approx. (1403 kg)
Exciter Weight ......................1241 Ibs, approx. (563 kg)
Filter Reactor ... o — .570 Ibs., approx. (259 kg)

Ordering Information

Tube Complement
Exciter-Modulator Section:

2 807 Oscillator Tubes

1 5693 Buffer Amplifier

2 5693 DC Modulator

6 5693 Modulated Amplifier

2 1614 RF Amplifier

2 6485 1st Audio Amplifier

4 5692 Phase Modulator

1 0oD3 Low Voltage Regulator

1 0C3 Low Voltage Regulator
RF Amplifier Section:

2 4-250A Intermediate Power Amplifier

2 4CX5000A Driver Amplifier

2 6697 Power Amplifier

RF Amplifier Section:

F

1 6AG7 1st Audio Amplifier

1 807 Intermediate Audio Amplifier

1 6AG7 Intermediate Audio Amplifier with

Linearity Control

3 807 Cathode Follower Output Amplifier

Monitor Circuits:
1
2
1

1614 Frequency Monitor Amplifier
6AL5 Reflectometer
2D21 Thyratron Control
Accessories
Complete Set of Operating Tubes ... ES-27222-C
Recommended Spare Set of Tubes ... ES-27223-C
Spare Modulator Kit ... ES-34264
Type BTR-11B Remote Control Equipment
(10 FunctionsS) ... ES-34280
Type BTR-20D Remote Control Equipment
(20 FuNCtionS) ... ES-34274-B

BTRX-40A—20 Position Extension for BTR-20C..M|-27556
50/10-kW Cutback Kit for BTA-50H1

Transmitter ... ..., M1-27688-A
Dummy Load Schedule of Parts and
Instructions ... .......ES-34234

BPA-50 Antenna Tuning Unit ... N MI1-28903-A/B
BPA-50 Antenna Tuner (230 ohms) ......... ........ES-28903-A
BPA-50 Antenna Tuner (70/51.5 ohms) ... ES-28903-B
RF Ammeter (for BPA-50) ... MI-7147-Series
Remote RF Pickup Unit (less Meter) ....M1-28027-B
Remote Antenna Meter ... MI1-7157-Series
Type BW-11A Frequency Monitor ... ES-34042
Type BW-66F Modulation Monitor .. ........M1-30066-B
AM Carrier-Off Monitor ... ....ES-34251

Automatic Logging Equipment ... _......On Application

Type BTA-50H1 50-kW AM Broadcast Transmitter with two
crystals, remote meter, one set of operating tubes, silicon
rectifiers, and one exciter. Does not include antenna
tuning unit. (Specify operating frequency and output
impedance) . [ES-27221-C
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Extends AM radio coverage
Increased positive peak modulation
Meets FCC rules

Only two adjustments to install

“Power Max" Negative Peak Limiter

Description

The RCA “Power Max”, MI-
34654, is a non-linear limiter de-
signed to extend area coverage of
AM broadcast transmitters. With
“Power Max” it is possible to modu-
late the positive peaks as much as
110 to 115 percent, limited only by
transmitter capability without ex-
ceeding the FCC maximum 100 per-
cent negative peak modulation. The
“Power Max” does not clip the nega-
tive peaks; it limits the negative
peak by rounding off the signal be-
yond a predetermined point. Many
stations can achieve new maximum
coverage from present transmitting
equipment with “Power Max.”

The equipment is completely
housed in a rack-mounting chassis
requiring only seven inches of rack
space. It is quickly installed in the
input of any AM transmitter; and
for optimum performance it should
be used following an RCA Limit-
ing Amplifier. Only two adjustments
are necessary upon installation. The
equipment is easy to operate. It con-
tains no tubes, transistors or other
active circuits, and has a very small
power drain. The gain of the overall
system is not changed when the
“Power Max” is switched in or out.

The MI-34654, “Power Max”’, is
essentially a non-linear limiter which
rounds off the negative peak modu-
lation envelope so as to prevent
overmodulation of the negative
peaks in conformity with established
FCC operating rules. The unit con-
sists essentially of a 6 dB attenuator
pad followed by a non-linear shunt
impedance, the impedance of which
is a function of voltage amplitude.
Thus the effective shunt impedance
is reduced with increasing amplitude
resulting in lower output at the
higher amplitudes. The shunt ele-
ment is polarized so as to be effec-
tive only on negative swings.

Specifications

Input Level

Circuit components which in-
clude no tubes, transistors or other
active circuits, are mounted on a
rack mounting chassis measuring 19
inches wide, 51 inches deep and
7 inches high. All controls are
mounted on the 7-inch high front
panel. These include: two set-up
screw driver adjustments for com-
pression and threshold (use of an
oscilloscope for initial set-up is rec-
ommended), a power switch, an in-
dicator lamp, and a phase reversal
switch. Provision is made to bypass
the unit without changing the in-
sertion loss. This permits the “Power
Max” to be removed electrically
from the circuit whenever desired.

Insertion Loss

Power Requirement ...
Dimensions Overall...............

..... 115 Volts, AC, 60 Hz, 5 Watts
_______ 19 wide, 5%2” deep, 7” high

(48.26 cm, 13.97 cm, 17.78 cm)

Weight Approx. 18 Ibs. (8.2 kg)
Finish Silver gray
Ordering Information

"Power Max” Negative Peak Limiter...... ... MI-34654
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Automatic Output Control

Description

The Automatic Output Control,
M1-27564, 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-B or MI1-28027-C
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
function of carrier current only and
does not respond to the modulation.
FM or TV Transmitters are con-
trolled by connecting the output of a
reflectometer to the input of the
automatic output control. In the
case of television transmitters two
control units are required to main-
tain the aural and visual outputs
within limits.

The output of the transducer is
then fed to the input of the Auto-
matic Output Control which con-
stantly samples this input from the
transducer. 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 selected period
(about 114 minutes) the power con-
trol will lock out and sound an alarm
at the studio. Provision has been
made in the existing remote control
system to take manual control and/
or to reset the automatic power con-

Specifications

e Maintains proper transmitter
output power

e Requires only 5% inches
in standard rack

e Extended scale meter relay

e Manual—Automatic switch

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
chassis, 19 inches wide, 514 inches
high and 914 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
same panel.

Power Requirements ... 117 Volts, AC, 50/60 Hz, 25 Watts
use Y2 Amp.
Meter.......... Extended scale, 70 xa to 130 xa with fixed contacts

Dimensions Overall................

19" wide, 5%" high, 9%" deep
(48.26 cm, 13.34 cm, 24.13 cm)

Weight 10 Ibs. approx. (4.5 kg.)
Accessories

RF Pickup Unit (for AM up to 5 kW) ... MI-27966-B
RF Pickup Unit (for AM up to 50 kW) . . . M1-28027-C

Ordering Information

Automatic Output Control

M1-27564

B.6314
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LEGEND
1

LEGEND

Automatic Logging Equipment,

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
as 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-10AL/AR 10-function
systems 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-
prises the BTG-5AL/10AL system.
The BTG-5AR/10AR 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-10AL/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-
meters and five or ten tally lights
indicating the function being logged
and associated calibration controls.
The unit requires 834 inches of rack
space. The extension record unit for
the BTG-20AL/AR  systems is
similar and occupies an additional
8%} inches.

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

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

In the BTG-systems, easily read
recorders automatically log up to
five operating parameters each. It
is a single point strip chart recorder
which operates at a speed of one
inch per hour and contains paper
for over two weeks of operation. The
parameters to be recorded are
sequentially selectd by a stepping
switch. Fach function is recorded
within a two second period. The
chart paper is the inkless pressure
sensitive type and, therefore, re-
quires a minimum of attention.
Voltage applied to the line for
maximum recorder deflection is one
volt. The recorder accuracy is with-
in the FCC requirement of two per-
cent. Each recorder is supplied with
a legend on which the operator can
identify and provide an appropriate
scale for each reading.
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The BTG Amplifier-Control mod-
ule is self-contained, solid state,
plug-in containing most of the im-
portant circuits of the system such
as: recorder pulse generator, step-
ping pulse generator, alarm circuits,
removable plug-in operational am-
plifiers and zener regulated power
supplies. Stabilization of the opera-
tional amplifier is accomplished by
the use of approximately 80 dB of
feedback.

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-11B
Remote Contro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>