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ABOUT THIS CATALOG

This Catalog is devoted solely to information on RCA radio broadcast equipment
designed especially for AM-FM broadcast station use. Other RCA Broadcast Equipment
Catalogs contain similar information on audio equipment, TV transmitters, TV cameras,

lighting and mobile equipment, TV tape and film equipment, TV terminal, switching
and microwave equipment, TV antennas and TV 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. For more
information on equipment items, or planning assistance, write to the RCA Broadcast
Representative in the nearest RCA Sales Office (see Back Cover).

OTHER RCA TECHNICAL PRODUCTS

The RCA equipment described in this catalog is specifically designed for broadcast
use, 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 instruments, 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.

PRICES

The prices of the various equipment units shown in this catalog are given in a separate
price list. Prices are listed in the order in which they are shown in the catalog. To
determine the price of any equipment first note the page on which it is shown in the
catalog, then consult the price list in accordance with this page number. Equipments
are identified by type and MI (Master ltem) numbers which are used to identify
apparatus on invoices and packing slips.

HOW TO ORDER

The RCA AM and FM transmitting equipment shown in this catalog is sold directly
through RCA Broadcast Representatives, who are familiar with broadcast equipment
and related problems. These RCA Representatives are located in convenient offices.
Orders for equipment shown in this catalog, or requests for additional information,
should be directed to the nearest RCA Sales Office.




FEATURES

Lowest power consumption

Simple to operate—only one tuning control
Excellent frequency response

Low distortion and noise level

No neutralization

Built-in remote control provision for main,
stand-by or Conelrad switching

Fewer tubes—fewer tube types
Built-in power cutback

Circuit breaker overload protection

Tuned on customer frequency

DESCRIPTION

Years ahead in design and performance, the RCA Type
BTA-TRT AM Broadcast Transmitter is designed to provide
high quality amplitude modulated signal at any frequency
in the standard broadcast band between 535 k¢ and
1620 kc. The nominal power output rating is 1000 watts,
however, it is capable of producing a maximum of 1100
watts to compensate for losses in the antenna tuning equip-
ment. The equipment will meet all requirements of the

FCC and EIA pertaining to this class of equipment.

For truly low operating costs, the BTA-TR1 has few equals.
It consumes only 3200 watts at average modulation
and about 3900 watts at 100 per cent modulation. Tube
costs have been kept low by using fewer tubes and fewer
tube types throughout—thus replacement costs are lowered.
The BTA-TR1 is a top value for any station from 250 to
1000 watts.

The transmitter is designed to provide improved perform-
ance, ease of tuning, simplified installation, and low
cost performance. Modern trends in AM radio broadcast-

ing including increased power and remote control require-
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BTA-IR1 Transmitter with front door open showing accessibility of
tubes and components. Power Amplifier and Modulator tubes are
shown on top chassis; below is exciter chassis. All normal operating
controls are shown on two side panels.

ments together with all-around economy and depend-
ability are also featured in the BTA-1R1. Tetrodes have
been utilized throughout the r-f section of the transmitter

to eliminate need of neutralization.

Improved functional design provides a choice of color
combinations to harmonize with studio color schemes.
Square construction permits locating the transmitter against
the wall, or it can be butted against other equipment. The
vertical construction makes it accessible from both front
and rear for ease of maintenance. A single front panel
tuning control provides easiest operation. Remote control
provisions permit unattended operation of the transmitter.
Also included in the design, with the addition of acces-

sories, is remote Conelrad switching.

When the transmitter is equipped with a Conelrad Kit, the
output circuit is switched to a simple parallel resonant
tank circuit during Conelrad operation, with the r-f output

tapped directly off the coil.

The BTA-1R1 easily fits into operations where power reduc-
tion at night is required. For “day-night”” operation the
transmitter incorporates a built-in power cutback system.
By pressing a switch on the front or at a remote panel, the
fransmitter can be cut back in power to either 500 or
250 watts.

The entire transmitter is housed in a single aluminized
steel cabinet. The cabinet consists of two end panels with
the fronts 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. Aftractively colored doors are available in red and
umber gray. A hinged front door is located between the
two control panels. Rear access is provided by two inter-
locked removable panels. Control components are con-
veniently located on the control panels on both sides of

the front door and all meters are at eye level.

Most BTA-TR1 components are mounted on a vertical center
chassis which provides extremely good accessibility. Tubes
and overload relays are mounted on the front and the
other components are mounted on the rear of these chassis.

Larger power components are mounted on the base.

New design techniques utilized in the BTA-1R1 provide
simplified tuning, reduced installation time and expense.
Three power supplies are used: a low voltage supply for
plate and screen voltages of all low voltage tubes, a bias
supply for the modulator tubes and a high voltage supply
for the modulator and power amplifier tubes. All power
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Rear wview of BTA-IR1, with rear pamels removed, showing vertical
construction and accessibility of compenent parts.

supplies use silicon diodes which results in lower power

drain, cooler operation and more reliable performance.

The transmitter operates from a 208-240 volt, 60 cycle,
single phase power source for the main power. In addition
the crystal heaters require an additional 115 volt, 50/60
cycle, a-c power input. The Transmitter can be modified

for operation on 50 cycle a-c current if desired.

The BTA-1R transmitter uses a MI-27632-A Crystal Oscil-
lator which has provisions for three switchable TMV-130B
temperature controlled crystal units. These units maintain
the frequency constant to within plus or minus five cycles.
The three crystals are intended for main, standby and
Conelrad operation. Selection of the desired crystal is
by means of front panel switches and latching relays.
The oscillator employs a broadband circuit with no ad-
justments, and uses an RCA 6AK5 oscillator tube and an
RCA 5763 buffer tube.

The buffer feeds a single 6146 driver tube which in turn
feeds the power amplifier which consists of two 4-400A
tubes connected in parallel. Neutralization is not required

since all tubes are tetrodes.

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 with-

out grid current which results in an overall distortion of

less than 2 per cent up to 10,000 cycles.

View of oscillator chassis. The terminal strip on right contains all of
the oscillator connections. The three crystals are switchable from a
front panel control.




SPECIFICATIONS

Performance Specifications
AF Input Impedance...................
AF Input Level (100% modulation)
AF Response:
50-7500 cycles....
30-10,000 cycles.
30-12,000 cycles....
AF Distortion (95% modulation):
50-10,000 cycles
50-12,000 cycles ...
Noise (below 100% modulation)... .
Frequency Range
Frequency Stability
Type of Output.
Carrier Shift (0-100% modulation) )
Output Impedance. ... ...

150/600 ohms
=+2 dbm

+5 cycles

. Single ended

.....40-250 ohms

Electrical Specifications

RF Voltage (for frequency monitoring)
RF Voltage (for modulation monitoring)....
Power Output (nominal)
Power Output Capability

10 V RMS 75 ohms
10 V RMS 75 ohms
1000 watts

Power Supply
Line Frequency .60 cyclest
Phase .. ER——
Power Consumption:

(0% modulation) ...

2900 watts (approx.)

(100% modulation) ... 4200 watts (approx.)
(average program modulation) .....3100 watts (approx.)
Power Factor — 90%
Permissible combined line voltage variation and regulation. ... %=5%
Crysta! Heater Power Supply . ... ... 117 volts 50/60 cycles

Tube Complement

6AK5 Crystal Oscillator

5763 Buffer

6146 Intermediate Power Amplifier
2E26 Audio Frequency Amplifier
4-400A  Modulator

4-400A Power Amplifier

NN — — —

Mechanical Specifications

Reight - 84"
Width - . . 347
Depth oo 321/2" (less door handle)
Weight (net).. ... ... ... SR— 1500 pounds (approx.)
Altitude Range .0-5000 ft.

Ambient Operating Temperature:
(min.) ey e et e —20°C (—4°F)
(L7 1) eSS U S ———— +45°C (113°F

Equipment Supplied

Type BTA-1R1 1000-Watt AM Broadcast Transmitter
complete o
Iincluding the following:
1 AM Transmitter, Type BTA-1R1
1 Touch-Up Finish Kit
1 Crystal, Type TMV-130B... .
1 Set of Operating Tubes......
1
1
1

MI-27695-A

Set of Frequency Determining Parts _.MI1-27691
Nameplate ...M1-28180-1
Door, Dark Umber Gray.. .. .. .. ... .. L ..MI-27645-)2
Accessories
Operating Spare Tube Kit MI-27695-A

Recommended Minimum Spare Tube Kit.__.._.. .. . .. MI1-27696-A
Type BTR-11B Remote Control System .. ..ES-34280
Type BTR-20B Remote Control System. ..ES-34274
Type BW-11A Frequency Monitor.... MI1-30011-B
Type BW-66F Modulation Monitor._... ...M1-30066-B

Conelrad Kit . Bl R | .. ES-34209
RF Qutput Meters.................. MI-7157-F Series
Remote Control Metering Panel ... ... \MI1-27220

Antenna Tuning Equipment
AM “'Carrier-Off”” Monitor (specify power). .
RF Meter Mounting Panel

1 50 cycle operation is possible with a 50 cycle kit.

Allow 30 days for tuning on customer frequency.

XTAL BUFFER IPA P.A.
OSsC.
6AKS5 5763 6146 2-4-400A
IST AF MOD.
2-2E26 2-4-400A
L.V. BIAS H.V.
RECT. RECT. RECT.
SILICON SILICON SILICON Simplified Block Diagram of BTA-1RT AM Transmitter.
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AM TRANSMITTERS

5 KW AM Broadcast Transmitter

Type BTA-5T

FEATURES
®

High efficiency PA—only one long life 5762
Outstanding performance

Power economy

Silicon rectifiers used throughout

Only two tuning controls

@

Broadband neutralization
Compaci size
Functional styling and decor

Built-in remote control provisions for main,
standby or Conelrad switching
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BTA-5T PA stage comprising one 5762 tube used for the high efficiency

operation. The coil shown on the right, is the third harmonic coil used

in the plate circuit of the PA to increase efficiency by shaping the
plate waveform.

DESCRIPTION

The RCA Type BTA-5T AM Broadcast Transmitter is de-
signed to provide an amplitude modulated signal at any
frequency in tne standard broadcast band between 535
ke and 1620 kc. The nominal power output rating is
5,000 watts; however, it is capable of producing 5,500
watts to compensate for losses in the antenna tuning equip-
ment. Built-in relays allow remote control of main, standby
and Conelrad operations. Conelrad Kit, ES-34245, permits
push-button switching of r-f circuits from any operating
frequency to either 640 kc or 1240 kc Conelrad fre-
quency. The transmitter meets requirements of the FCC and
EIA pertaining to this class of equipment.

The transmitter operates from a 208/240 volt, 60-cycle,
three-phase power source for the main power. In addi-
tion, the crystal heaters require an additional 115-volt,
50/60-cycle single phase ac power input. The transmitter
can be modified for operation on 50-cycle ac current.
Simplified power change to 1 kilowatt or 500 watts can
be provided, if desired, by Power Cutback Kit MI-34646-A.

New High Efficiency PA

The BTA-5T Transmitter is an air-cooled transmitter fea-

turing a number of RCA’s latest developments, including

an important development in Class C amplifier design. The
new high efficiency plate modulated power amplifier per-
mits a single long-life 5762 tube to deliver the nominal 5
kw with 5.5 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. Referring to the simplified schematic, the
circuit arrangement is very similar to a conventional class
C amplifier, except for the presence of two resonators Ly,
C, and Lo, Co. The amplifier is stable and easy to adjust
and is the only worthwhile development in class C amplifier
design in 20 years. The high-voltage, low-voltage and
bias supplies employ silicon type rectifiers throughout. The
exciter-driver employs etched circuits, and adjustable
broadband circuits for greater operating economies. The
equipment also boasts a small-sized, improved plate

transformer.

Other new design techniques of the BTA-5T provide
simplified tuning, increased safety, longer tube life and
improved performance. The transmitter can be tuned from
the front panel by only two controls. Provisions for manual
or remote control operation are incorporated in the trans-
mitter. All doors and panels are interlocked and ground-
ing switches provide utmost safety for operating person-
nel. The PA tuning control is located on the front panel.
The transmitter is air-cooled, a blower being supplied in
the PA cabinet. A delay relay is employed to retain the
blower system in operation for one minute after the trans-
mitter has been shut down. This refinement is used to

improve tube life and cooling of components.

Improved Mechanical Design

The entire transmitter, except for the plate transformer,
is housed in two attractively styled cabinets made of
aluminized steel to provide improved magnetic and elec-
trostatic shielding. 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. Hinged, front doors are
located between the control panels. Rear access to each
cabinet is provided by two removable, interlocked panels.
Contro!l components are conveniently located on the panels
on both sides of the front doors. All meters are at eye

level to facilitate readings.




The matched cabinets are designed to combine an attrac-
tive appearance with the utmost in utility. Doors are
offered in burgundy red and dark umber gray, to har-
monize with station surroundings. Vertical construction per-
mits easier maintenance and service. It also permits instal-
lation 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 transmitter give immediate access
to the front of the vertical panels on which circuit com-
ponents such as tubes, feedback ladders and overload
relays are mounted. Remaining components are mounted
on the rear of these chassis, while the larger power com-
ponents are situated in the base of the cabinet. This type

of construction provides excellent accessibility.

The left hand cabinet contains the BTA-5T exciter-driver,
while the right hand cabinet houses the amplifier, modu-
lator and high voltage rectifier portions of the transmitter.
The cabinets require less than 16 square feet of floor
space. A plate transformer occupies only an additional

3 square feet.

- Latest Radio and Audio Frequency

Circuit Design

The BTA-5T Transmitter incorporates RCA’s new MI-27632-A
Crystal Oscillator with three, switchable, temperature-
controlled crystal units. Each crystal will remain con-
stant within plus or minus five cycles. The three crystals
control main, standby and Conelrad operations. The de-
sired 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 exciter. 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 re-
taining screws. Also a part of the basic exciter is the 6146
IPA stage which is operated very conservatively and «
pair of 2E26 tubes used as the first a-f stage of the

modulator circuit.

The output of the 6146 IPA stage is broadband and re-

quires no tuning. It drives a pair of 4-125A tubes where

IPA and modulator driver stages of the BTA-5T 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.

tuning is accomplished by using a slug-tuned coil con-
trolled from the front panel. These tubes, in turn, drive
a high-efficiency, long life 5762 output triode. A front
panel control of a vacuum variable capacitor tunes the

plate circuit.

A new slug-tuned coil was developed for the power
output adjustment and it is driven by o reversible motor.
The motor is actuated at the front panel or by a remote
power output adjustment switch. The second harmonic
trap uses a slug-tuned coil, thus eliminating the possibility
of contact pitting from high current in the r-f circuit of
the transmitter. Neutralization of the 5762 PA stage is
achieved by a broadband transformer and a variable
vacuum capacitor. The use of a broadband typs of trans-

former holds neutralization over a wide band and pre-

vents spurious oscillation at other frequencies.




Front view of the Silicon Rectifier Chassis of the BTA-5T. The
silicon cells offer improved performance since they are particularly

resistant to aging, moisture and wide temperature variations.

The modulator of the transmitter consists of a pair of 2E26
tubes located in the exciter portion, resistance 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 low plate

dissipation of the new power amplifier system, the power
input of the modulator is also reduced affording appreci-

able power economies.

Dependable Semiconductor Power Supply

The BTA-5T incorporates 120 silicon-type rectifiers in the
high-voltage circuits. This rectifier is ideal not only in a
combined operation, but even more so in a remote-control

application.

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

additional 30 per cent peak inverse voltage safety factor.

Cooling System
The transmitter is completely air-cooled. Added refinements
such as a delay relay have been built-in to keep the
blower system in operation for one minute after the trans-
mitter has been shut down. The continued supply of air
extends tube life. The exciter cabinet employs air con-
vection 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 and
PA tubes.

Overload Protection
To provide additional reliability, improvements were made

in the control and protective circuitry of the BTA-5T Trans-

Rear view of high efficiency PA and modulator stages. Removal of the

rear panel provides complete access to all circuit components for

ease of maintenance,




mitter. All primary lines are protected by means of circuit
breakers with instantaneous overload trip protection. Line
and high-voltage plate circuit breakers have additional
built-in thermal protection. The 3-phase blower is pro-
tected by o contactor with the thermal cutoff 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 volt-
age is interlocked 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 protection is also pro-
vided in the low-voltage supply, the second AF stage, the
IPA stages, the modulator, the PA stages and the high-

Close up view of the exciter with two crystal units in place. Just above

the crystals is the 6146 r-f driver. To the left may be noted the pair

of 2E26 tubes for the a-f input. Panel below exciter is removed to
show circuit breakers and fuses.

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

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 unit. A two cycle plate overload relay also permits
the transmitter to return to the air automatically after one

interruption has occurred.




»
o
B
-
-
-
E o
-
-
-
-
-

The high efficiency PA permiis use of a sow speed blower shown
ahcve. The unit is mounted tr rubber shozk mounts im the kase of
the PA cubicle. Quiet operation of the blcwer makes it passible to
locate the transmitter in a central control roem in smaller stations.

Starting surges in the plate transformer, high voltage recti-
fier, 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 transmitters, but now
longer life and added reliability are provided in the BTA-
5T with the incorporation of this circuit for the suppression
of starting transients. The damping circuit and the primary
line reactors afford continuous protection against passible

operational transients.

Smaller Transformers

Continuing research has added still another feature to this
RCA transmitter. Grain-oriented steel and epoxy resin are
used in the manufacture of plate transformers, this results
in realizing half the size that would be normally ex-
pected in a transformer of this power. This also reflects
in lower floor area requirements while still providing high-

quality components.

Simplified black diagram of BTA-5T Transmitter.
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Simplified schematic of the new high
efficiency PA stage. The adjustment of
the circuit differs from a conventional
class “C** only in that the coils L, and
L, are resonated for maximum effi-

ciency.

Accessory Monitor
A Carrier-Off Monitor, MI-34647, is available to remove

plate voltage from the transmitter in the event of an arc
or fault in the transmission line or antenna system up to
the point at which the remote pick-up unit is connected.
When there is an interruption in current, the monitor turns
off the transmitter for o short time, then it will permit
recycling. If, in the event the transmitter goes out again,

the transmitter will remain off until manually reset. The

unit is designed to be operated with remote pick-up unit,
MI-27966, tor power up to 5-kw, or MI-28027-A for higher
powers, however, it can be operated with any remote
current indicator that will develop 0.4 volt or greater, of
rectified carrier across a 1400 ohm resistor. The Carrier-
Off Monitor is mounted on a panel 8 inches wide and 24
inches high that can be accommodated in the driver

cabinet of the transmitter.

Audio Frequency Response for BTA-5T Transmitter
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SPECIFICATIONS

Performance Specifications

AF Input Impedance. ... 150/600 ohms
AF Input Level (100% modulation).......................... +10 =2 dbm

AF Response:
50-7500 Cycles
30-10,000 Cycles.

AF Distortion (95% modulation):
50-10,000 Cycles

Noise (below 100% modulation)
Frequency Range

Frequency Stability ~..7=5 cycles
Type of Output

Carrier Shift (0-100% modulation,

Single ended

400 cycles) ..o 3% at constant line voltage
5% at normal line voltage regulation
Output Impedance..... ... ... oo 40-250 ohms
Electrical Specifications
RF Voltage (for frequency monitoring).................. 10 V RMS 75 ohms
RF Voltage (for modulation monitoring).............. ... 10 V, 75 ohms
Power Output (nominal)......... 5000 watts
Power Output Capability............... . 5500 watts

Power Supply
Line Frequency...
Phase

Power Consumption:
(0% modulation) _
(100% modulation)
(Average program modulation) ... 11.0 KW

Power Factor ... 90%
Permissible Combined Line Voltage Variation and Regulation.......... +5%
Crystal Heater Power Supply ... 117 volts 50/60 cycles

Tube Complement

6AK5 Crystal Oscillator

5763 Buffer

6146 Intermediate Power Amplifier
6155/4-125A Driver

5762 Power Amplifiers

2E26 1st Audio Frequency Amplifier
6155/4-125A 2nd Frequency Audio Amplifier
3X3000F1 Modulator

NN R = N — — =

Mechanical Specifications

Overall Height....._....... ... 88" (84" less floor channels)
Cabinet Height........................ 84" (80" less floor channels)
Width e rorraent S SRR i 69"
Depth . .32 (less door handle)
Overall Depth ... 55" (with door open)
Net Weight:

Transmitter 3800 lbs. (approx.)

Plate Transformer... ......420 Ibs. (approx.)

AltUde RANGE oo 0-7500 ft
Ambient Operating Temperature:
BTA-5T et ...—20°C (40°F) min; +45°C (113°F) mox.

Equipment Supplied

Type BTA-5T 5000-Watt Broadcast Transmitter

(complete) ...ES-34229
Including the following:
1 Transmitter Driver ... MI1-27650-A
1 Amplifier, Modulator and High Voltage
Rectifier ... MI1-27635-C
1 Plale Transformer ... . ... ... M1-27636
1 Installation Material Kit ... ....MI1-34610
1 Miscellaneous Hardware Kit . ... . ... MI-7474
1 Blower .ooooooo MI1-34616/34616-A
(Order MI1-34616-A for altitudes up to 2500
feet. Specify MI-34616 for altitudes 2570
feet to 7500 feet.)
1 Door, Right Hand (Choose decor as follows)
Burgundy MI-27645-H1
Light Umber Gray MI-27645-H2
1 Door, Left Hand (Choose decor as follows)
Burgundy ... MI-27645-)1
Light Umber Gray MI-27645-J2
1 Nameplate .M1-28180-1
1 Touch-Up Finish Kit . MI1-27660-B
2 Instruction Books . .. ...1B-30279
* Dome Type Insulator for PA Output._.__. ... MI1-19406-A
*  Adaptor or Plate for Coaxial Line Output ... MI1-34613-*

(* Supply one as specified on sales order. For open type transmission line
order MI-19406-A. For coaxial transmission line select from MI-34613-*
Series to suit installation requirements.)

1 Set of Frequency Determining Parts._._.__..... ... MI-34648

1 Crystal, Type TMV-130B........ .. ... MI1-27 493

1 Set of Operating Tubes........................... ES-24230
+ Filament Hours, Elapsed Time !Indicator.__........_._..._. MI1-34614-*
+ Remote Antenna Current Ammeter .. ... ... MI-27644-*
+ Remote Ammeter Pick-up Unit....._...____ MI-27966

t Specify one elapsed time indicator MI-34614-1 or one Remote An-
tenna Current Ammeter, MI-27644, (select proper ammeter range
from MI-26744 Series) and one Remote Ammeter Pick-up Unit, MI-
27966.

Accessories

Type BTR-11B Remote Control System ES-34280
Type BTR-20B Remote Control System ... ES-34274
Antenna Tuning Equipment...... ES-27256
Recommended Minimum Set of Spare Tubes...... ... ES-34208
Type BW-11A Frequency Monitor.................... . MI-30011-A
Type BW-66F Modulation Monitor.................. .. MI-30066-B
Power Cutback Kit (1000/500 watts)_ ... . MI-34646-A
Conelrad Kit ... ...ES-34245

Carrier Off Monitor (specify power) ... ... ES-34251




FEATURES

High efficiency PA—provides power s
economy

®
Semiconductor power supply

Meets latest FCC acceptance requirements

Vertical panel construction provides
reach-in accessibility

Only two tuning controls

Broadband neutralization
Improved mechanical design

Built-in remote control provisions for main,
standby or Conelrad switching

5-kw plate transformer housed within
transmitter

Factory tuned to customer frequency




Type BTA-10U 10-KW AM Transmitter showing front view of driver-control, Modulator and High Voltage Rectifier, and power amplifier cabinets.

DESCRIPTION

The BTA-5U is a 5-kw amplitude modulated, high fidelity,
broadcast transmitter for operation in the standard band
between 535 ke and 1620 ke. It is essentially the same as
RCA’s popular BTA-5T model with advanced provisions
for power increase to 10 kilowatts. The RCA BTA-10U AM
Broadcast Transmitter is the fully converted deluxe BTA-
5U with a second 5762 Amplifier tube to provide 10 kw
output. Both transmitters are outstanding in appearance,
performance and reliability, and meet requirements of
the FCC and EIA pertaining to this class of equipment.

The BTA-5U/10U operates from a 208/240 volt, 60-cycle,
three-phase power source for the main power, The crystal
heaters require an additional 115-volt 50/60 cycle single
phase a-c power input. The transmitter can be modified

for operation on 50-cycle a-c current. Both transmitters
exceed nominal power output rating to compensate for
losses in the antenna tuning equipment. Built-in relays
allow remote control of main, standby and Conelrad
operations.

The spacious cabinet of the BTA-5U Transmitter permits
internal mounting of the 5-kw plate transformer. There
are provisions for easy conversion to higher power at a
later date. The transmitter also allows simplified power
change to 1 kilowatt or 500 watts, if desired, by means of
installing the Power Cutback Kit, MI-34646-A. In like
manner, the BTA-10U can be operated at reduced 5-kw
power, or by means of the cutback kit at 1 kilowatt.




Ovutstanding Features

The BTA-5U/10U is an air-cooled transmitter featuring a
number of design developments, including 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 kw
with 5.5 or 10.6 kw power output capability. The plate
efficiency exceeds that of a conventional class C amplifier
by an average 15 per cent. As a result, considerable power
savings can be realized. Referring to the simplified
schematic, the circuit arrangement is very similar to a con-
ventional 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 type rectifiers throughout. The transmitter
also boasts a small-sized, improved plate transformer.

Other new design techniques of the BTA-5U/10U 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 accom-
plished by only two controls. Provisions for manual or re-
mote control operation are incorporated in the transmitter.
For safety, all doors and panels are interlocked and
grounding switches protect operating personnel. The trans-
mitter is completely air-cooled by a single blower housed
in the central Modulator and High Voltage Rectifier cabi-
net. A delay relay is employed to retain the blower sys-
tem in operation for one minute after the transmitter has
been shut down. This refinement is used to extend tube life.

Mechanical Design

The BTA-5U/10U Transmitter is housed in three attractively
styled cabinets made of anodized aluminized steel to pro-
vide improved magnetic and electrostatic shielding. The
left cabinet, or cubicle, contains the Transmitter Driver, MI-
27652 including exciter and control panel. The center
cabinet houses the Modulator and High Voltage Rectifier,
MI-27651 and the Blower, MI-24618. In the right hand
cabinet is located the Power Amplifier, MI-27653 and the
5-kw Plate Transformer, MI-27636-B. The plate transformer
of the BTA-10U Transmitter, MI-27654, is an external unit
which can be mounted near the cabinets.

Each cabinet consists of end panels with wrap-around
front edges formed to provide contro! 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 com-
ponents are afforded by hinged front doors located be-
tween the control panels. Rear access to each cabinet is
provided by two removable, 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 to facilitate readings.

The matched cabinets are designed to combine an attrac-
tive appearance with the wutmost in utility. Doors are
offered in burgundy red cr dark umber gray, to harmonize
with station surroundings. Vertical construction permits

Power Amplifier pertion of the BTA-10U Fransmitter,
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easier maintenance and service. 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 transmitter give immediate access
to the front of the vertical panels on which circuit com-
ponents such as tubes and overload relays are mounted.
Remaining components are mounted on the rear of these
chassis, while the larger power components are situated
in the base of the cabinet.

Latest Radio and Audio Frequency

Circuit Design

The BTA-5U/10U Transmitter incorporates RCA MI-27432-A
Crystal Oscillator with three, switchable, temperature-con-
trofled crystal units. Crystal stability is plus or minus five
cycles. The three crystals are for main, spare and Conel-
rad operation. 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 exciter. The
oscillator employs broadband circuits that require no ad-
justments. 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 very con-
servatively and a pair of 2E26 tubes used as the first a-f
stage of the modulator circuit.

The output of the 6146 IPA stage is broadband and re-
quires no tuning. lt drives a single 4-400A tube where
tuning is accomplished by using a slug-tuned coil con-
trolled from the front panel. These tubes, in turn, drive
one or two high-efficiency, long life 5762 output triodes.
A front panel control of a vacuum variable capacitor
tunes the plate circuit.

A new slug-tuned coil was developed for the power out-
put adjustment and it is driven by a reversible motor. The
motor is actuated at the front panel or by a remote power
output adjustment switch. The second harmonic trap uses
a slug-tuned coil, thus eliminating the possibility of con-
tact pitting from high RF currents. Neutralization of the
PA is achieved by a broadband transformer and a vari-
able vacuum capacitor. The use of a broadband type of
transformer holds neutralization over a wide band and
prevents spurious oscillation at other frequencies.

The modulator of the transmitter consists of a pair of
2E26 tubes located in the exciter portion, resistance
coupled to drive two 4-125A second audio frequency am-
plifiers which, in turn, are resistance coupled to drive a pair
of 3X3000Ft modulators. These modulator tubes are low
mu triodes, drawing no grid current. They are capable of
excellent response and fidelity. Due to the low plate dis-
sipation of the new power amplifier system, the power
input of the modulator is also reduced affording ap-
preciable power economies

Block diagram of Type BTA-5U and BTA-10U Transmitters.
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Rear view of transmitter showing reach-in accessibility to transmitter
facilities. The modulation transformer and final PA tank circuitry are
seen in foreground, rear of modulator and blower in center cabinet,
while heavier components of driver are shown mounted on floor of
third cabinet.

Dependable Semiconductor Power Supply

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

The rectifiers are hermetically sealed so they will not be
adversely affected by weather conditions. They can oper-
ate at ambient temperatures ranging from —20 degrees to
--45 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 share
equally the peak inverse voltage. RCA specifications have
been set higher than EIA standards by adding an addi-
tional 30 per cent peak inverse voltage safety factor.

Cooling System

The transmitter is completely air-cooled. Added refinements
such as a delay relay have been built-in to keep the
blower system in operation for one minute after the trans-
mitter 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 PA tubes in cabinet three.

Overload Protection
To provide additional reliability, improvements were made

in the control and protective circuitry of the BTA-5U/10U
Transmitter. All primary lines are protected by means of
circuit breakers with instantaneous overload trip protec-

Rear view of BTA-10U exciter and control cabinet.




BTA-10U driver including exciter and control panel. Provisions on cen-
tral panel for third Crystal Oscillator for Conelrad operation is shown.

tion. Line and high-voltage plate circuit breakers 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 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
potential is present. Overload protection is also provided
in the low-voltage supply, the second AF stage, the IPA
stages, the modulator, the PA stage and the high-voltage
rectifier. They are instantaneous in action and each over-
load relay carries a spare set of contacts wired to termi-
nals that may be connected to an external indicator. A

two cycle plate overload relay also permits the trans-

mitter to return to the air automatically after one inter-
ruption has occurred.

Starting surges in the plate transformer, high voltage recti-
fier, and the filler capacitor are eliminated by the use of

Modulator tubes and silicon high voltage rectifiers with cover removed.
= . 3




a step-start and damping circuit. This at one time was
only available in the higher-power transmitters, but now
longer life and added reliability are provided in the BTA-
5U/10U with the incorporation of this circuit for the sup-
pression of starting transients. The damping circuit and the
primary line reactors afford continuous protection against
possible operational transients.

Smaller Transformers

Continuing research has added still another feature to this
RCA transmitter. Grain-oriented steel and epoxy resin
are used in the manufacture of plate transformers, this
results in realizing half the size that would be normally
expected in a transformer of this power. This allows the
5-kw unit to be housed within the transmitter while the
10-kw plate transfomer for the model BTA-10U takes up
little external floor space.

Accessory Monitor

A Carrier-Off Monitor, MI-34647, is available to remove
plate voltage from the transmitter in the event of an arc
or fault in the transmission line or antenna system up to
the point at which the remote pick-up unit is connected.
When there is an interruption in current, the monitor turns
cff the transmitter for a short time, then it will permit re-
cycling. If, in the event the transmitter goes out again, the
transmitter will remain off until manually reset. The unit
is designed to be operated with remecte pick-up unit, MI-
27966, for power up to 5-kw, or MI-28027-A for higher
powers, however, it can be operated with any remote
current indicator that will develop 0.4 volt or greater, of
across a 1400 ohm resistor. The Carrier-
mounted on a panel 8 inches wide and

rectified carrier
Off Monitor is
24 inches high
cabinet of the

that can be accommodated in the driver

transmitter.

Typical floor plan for BTA-5U and BTA-10U transmitters. External plate transformers are required only
for the BTA-10U transmitter since the transformer for the BTA-5U can be mounted in the PA cabinet.
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SPECIFICATIONS

Performance Specifications

AF Input Impedance. ... 150/600 ohms
AF Input Level (100% modulation)................o. +10 *+2 dbm

AF Response:
50—7500 Cycles
30—10,000 Cycles

AF Distortion (95% modulation):
50—10,000 Cycles ... 2.5%

.t1db

Noise (below 100% modulation)... 60 db
Frequency Range............. ... 535—1620 ke
Frequency Stability............. ... +5 cycles
Type of Output....... _..Single Ended
Carrier Shift (0—100% modulahon,
400 cyeles)............. 3% at constant line voltage
5% at normal line voltage regulation
Output Impedance. ... ... 40—250 ohms

Electrical Specifications

10 volts RMS 75 ohms
10 volts 75 ohms

RF Voltage (for Frequency Monitoring)...
RF Voltage (for Modulation Monitoring)
Power Output (nominal):

BTA-5U __.. 5000 watts

BTA-10U . watts
Power Oufpu’f Ccpcblllty

BTA-SU e ceme e et cbanece st soe e nmesonnesssmsas emesonsssosanes 5500 watts

BTA-IOU ... .. ... .. 10,600 watts

208/240 volts =11 volts
Line Frequency..... 60 cycles (50 cycle kit available)
Phase . ... ... .3

Power Source Required..

Power Consumption: BTA-5U BTA-T10U
(0% modulation) ... . 10.0 kw 17.5 kw
(100% modulation) .. 14.5 kw 26.0 kw
(Average program modulation). . 11.0 kw 21.0 kw

Power Factor ... 90% 90%

Permissible Combined l.me Voltage
Variation and Regulation ... ... +5% +5%

Crystal Heater Power..... ... 117 volts 50/60 cycles

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-5U
2 5762 Power Amplifier for BTA-10U

Mechanical Specifications

Overall Height.... 88" (84" less floor channels)
Cabinet Height._.. ....84"" (80" less floor channels)
Width ... 1167

Depth. o 32" (less door handle)
Overall Depth... ... 55" (with door open)
Net Weight:

BTA-10U Transmitter.... ... .. eeeneiimeegTennatanes 4700 Ibs. (approx.)

Plate Transformer.... ... ... . 600 Ibs. (approx.)
BTA-5U Transmitter including Plate Transformer......4850 Ibs. (approx.)

Altitude Range 0—7500 ft.

Ambient Operating Temperature.. ... —20°C (40°F) min.;
+45°C (113°F) max.

Equipment Supplied

Qty. Description BTA-5U BTA-TOU
1 5000 Watt AM Broadcast Transmitter
(complete) . ES-27285
OR
1 10,000 Watt AM Broadcast Transmitter
(complete) ... ... ES-27286
Including the following:
1 Transmitter Driver MI1-27652
1 Modulator and High Voltage MI-27651
1 Power Amplifier M1-27653
1 Plate Transformer . MI1-27654
1 Power Determining Components.. MI-34607 MI1-34609
1 Installation Material Kit. . _MI1-27656 MI-27656
1 Miscellaneous Hardware Kit... _M1-7474 MI-7474
1 Blower ... M1-34618 MI-34618
2 Doors, Right Hand

(Choose Decor as follows):
Red ... ... ...
Light Umber Gray. ...

1 Door, Left Hand

(Choose Decor as follows):
Red
Light Umber Gray

..MI-27645-H1  MI-27645-H1
..MI-27645-H2 MI-27645-H2

MI1-27645-31  MI1-27645-01
MI-27645-J2  MI-27645-12

1 Nameplate ..M1-28180-1 MI-28180-1
1 Touch-up Finish Kit .MI-27660-B  MI-27660-8
* Dome Type Insulator for PA Oufpuf MI1-19406-A MI-19406-A
* Adapter or Plate for
Coaxial Line Output............_... ... M1-34613-* MI-34613-*
1 Set of Frequency Determining Parts.... MI-34648-A  MI-27693
1 Crystal Type TVM-130B... ...M1-27493 MI1-27493
1 Set of Operating Tubes.._ ... ES-34233 ES-27290
11 Remote Antenna Current Ammeter. ... MI-27644-* M1-27644-*
R-F Transmission Line Current Am-
1 meter (including Thermocouple) MI-7157-G MI-7157-G
Set of Mounting Hardware
for MI-7157-G ... MI-34651 MI-34651
1 Miscellaneous Electrical Components MI1-34652
Accessories
Filament Hours, Elapsed Time Indicator?. ... ... ... ... MI-34614*

Type BTR-1iB Remote Control System
Type BTR-20B Remote Control System ES-34274
Antenna Tuning Equipment o.....ES-27256
Recommended Spare Tubes for BTA-5U and BTA-10U ES-27291

...ES-34280

Type BW-11B Frequency Monitor MI1-30011-A
Type BW-66F Modulation Monitor... MI1-30066-B
Conelrad Kit ... ...ES-34245
Carrier Off Mom or (specu y power) . ES-34251

Power Conversion Kit (for BTA-5U and BTA- '|0U)
Modulation Reactor (for BTA-I0U). ...
Power Cutback Kit 5 KW to 500/1000
Power Cutback Kit 10 KW to 500/1000 W
Power Cutback Kit 10 KW to 5 KW L}
Carrier-Off Monitor (for 5-10-KW recycling transmitters)... MI-34647
Remote R-F Pick-up Unit

ES-34279

for powers up to 5-kw (less meter). ... MI1-27966
Remote R-F Pick-up Unit for higher powers (less meter)... MI-28027-A
Remote Antenna Meter ... ... ... MI-27644-Series

* Supply one as specified on Sales Order. For open type transmission
line order MI-19406-A. For coaxial transmission line select from MI-
34613-* Series to suit installation requirements.
The choice of R-F ammeter depends on installation requirements. Select
either of the two items required: R-F ammeter, MI-27644 with its
associated remote pick-up unit; MI-27966 where remote antenna cur-
rent reading is desired; or the thermocouple type meter, MI-7157.G
and its associated mounting hardware, MI-34651. The latter is used
where line or output current reading is desired. Specify range of
meter scale required.
2 The BTA-5U/10U transmitter has a blank meter bezel which may be
replaced with an elapsed time indicator. An optional indicator, MI-
34614, is available. Specify 50 or 60 cycles.

1




FEATURES

Low R-F harmonic distortion—meets new
FCC specifications for harmonic suppression

Wide range frequency response

Lowest operating cost ever offered in a
50-kw transmitter

Lightweight tubes used in final amplifier
Designed for remote control operation

Solid state rectifiers used throughout

Complete accessibility—yet requires less
than 80 square feet of floor space

Uses fewer major components than any
other transmitter of similar power for

maximum dependability

Internal blowers

Transmitter factory tuned and tested on
customer’s frequency
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Compact in-line construction of BTA-50H showing left to righf, first power amplifier,
exciter, second power amplifier, and rectifier-control cubicles with doors open.

DESCRIPTION

The RCA Type BTA-50H AM Broadcost Transmitter is a
completely air-cooled, 50-kw phase-to-amplitude modu-
lated equipment designed for high fidelity transmission
in the standard broadcast band (535 ke to 1620 kc). !t
provides a signal containing exceptionally low distortion
and extended frequency response. Measured response is
flat within =3 db from 35 cycles to 25,000 cycles. The
equipment is capable of being modulated over the fre-
quency range of 10 cycles to 30,000 cycles. Frequency
response has been extended largely through the elimina-
tion of unnecessary transformers 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-50H
by selection of adequate new tube types and advanced
design throughout the entire equipment. The design fea-
tures an inherently linear system capable of continuous
high. modulation levels impervious to inadvertent over-
modulation. For example, the transmitter may be modu-
lated 100 per cent at any frequency between 30 and
15,000 cycles continuously for many hours without detri-

mental effects to any of the component parts. A small
amount of overall feedback is incorporated to provide
the exceptional performance. With the feedback cir-
cuit removed, the BTA-50H will still meet the FCC speci-
fications for audio frequency response, harmonic distor-
tion and noise.

A number of new refinements as well as time tested fea-
tures which have proven their worth are incorporated in
RCA’s latest 50-kw transmitter. Power requirements are
moderate for the BTA-50H equipment. Power amplifier
plate efficiency of the order of 76 to 80 per cent is ob-
tained. Total power consumption for 50-kw carrier power
will run approximately 94 kw, approximately 100 kw
will be required for average levels of modulation, and
approximately 130 kw will be required for 100 per cent
modulation.

Fewer major components, as compared to those required
by many 50-kw transmitters, are used in the BTA-50H. In
addition to the low cost of operation of the BTA-50H, a
Power Cutback Kit, MI-276488-A can be added which will
permit operation at 10 kw.




Lowest Operating Cost in 50-KW Transmitters

Two identical r-f chains, each developing a power of 25
kw, are incorporated in this equipment. Since they are
identical, servicing is made easy by comparison of the
two chains. Components are directly interchangeable,
which allows substitution for comparison purposes. All
components are easily accessible which results in o mini-
mum schedule required for maintenance. In addition,
fewer replacement parts are required for adequate pro-
taction against lost air time should o failure occur. Low
power consumption, fewer major components and reduced
maintenance schedule make the BTA-50H operation cost
the lowest in the 50-kw field.

Completely Designed for Remote

Control Operation

The BTA-50H AM Transmitter has been designed with re-
mote control operation in mind. Ready for use with stand-
ard RCA remote control 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 incorporating re-
mote switching fo an auxiliary transmitter, dummy load
and auxiliary power supplies can be supplied according
to the needs of the individual customer.

Lightweight Type 6697 Tubes

Used in Final Amplifier

One Type 6697 power amplifier tube is used in each of
the two r-f chains. Each amplifier tube is capable of de-
livering in excess of the normal 25 kw of modulated power
to the common load. The Type 6697 is rated at 35 kw dis-
sipation while under average modulation conditions it is
required to dissipate approximately 14 kw. Operation
of the PA tubes so far below their maximum ratings assures
the user of long tube life. In addition to providing long
life, the 6697 is physically small in size and weighs only
43 Ibs. One person, without the aid of mechanical assist-
ance can quickly and easily replace any tube in the
BTA-50H.

One Type 4CX5000A tube is used in each of the driver
stages in the two r-f chains. The 4CX5000A is also oper-
ated well below its maximum ratings and will give long
trouble free service. Other tubes used in this equipment
are of the small, low cost variety. Tube complement is such
that inventory cost for required spares is kept at a mini-
mum while adequate protection to the broadcaster is

méintained.

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 HV plate supply is immersed in oil to completely
eliminate corona and other environmental hazards. The
peak inverse voltage rating is 2.2 times operating PIV
to withstand abnormal voltage surges. 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 os —20 degrees centigrade.

Meets FCC Harmonic Suppression

In line with recent concepts concerning degree of suppres-
sion of spurious radiation, a completely shielded two
section low pass filter is incorporated in the BTA-50H. It
consists of one pi (x) section and one T section and each
inductive series element is completely shielded. Two series-
tuned, shunt-connected traps are used to provide added
attenuation of the second harmonic. Typical BTA-50H
harmonic measurements are:

With Reference to
Carrier Level

2nd harmonic — 84 db
3rd harmonic — 86 db
4th harmonic — 91 db
5th harmonic — 83 db
6th harmonic — 101db
7th harmonic — 92 db
8th harmonic — 97 db
9th harmonic — 103 db
10th harmonic — 106db

Transmitter Eauipment

Type BTA-50H AM Broadcast Transmitter consists of four
equipment cabinets, two of which house the power ampli-
fiers, one the exciter unit and the fourth cabinet the recti-
fier and control unit (MI-27888). The high-voltage reactor
is housed in the lower rear compartment of the exciter
cabinet, and the IHV plate transformer in the lower rear
compartment of the rectifier and control unit cabinet. Both
may be fastened to the floor as desired.

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
shielding to assure effective confinement of spurious




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.

energy. Maximum accessibility 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 easy removal.

A center vertical panel separates the cabinet into a front
compartment and rear compartment which is further
divided by a rear horizontal shelf into upper and lower
compartments, giving each cabinet three basic totally
shielded compartments in which to mount the electrical
components. The eye-level meters, pilot lights and inter-
locks, 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 continuous duct on the four front cabinets. This
duct has a divider down the center on which the inter-
connection 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 wiring from r-f 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, shielded filament transformer and grid leak resistors.
The lower rear section 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 cutput
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 ampli-
fier cubicles. The lower rear panel contains an impinge-
ment type ajr 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.

Exciter-Modulator

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

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




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 r-f and a-f components
mounted on a vertical hinged panel which in turn is
mounted on a horizontal chassis containing the power
components for the exciter-modulator. Above are two verti-
cal sub-compartments behind 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 d-c 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 above dual modulator-exciter units
are complete and arranged so that either may be selected

Front view of rectifier and control unit revealing solid-state power
suoplies.

Front section of the exciter-modulator containing all components from
oscillator through the driver stages.

instantly by means of cut-over switches. Thus while moduy-
lator #1 is in operation, modulator #2 is in standby
condition. Either of the 807 oscillators in the BTA-50H can
be instantly switched to either modulator. These provisions
with the extreme reliability designed into the high power
stages essentially provides a second 50-kw transmitter
for standby service. The spare modulator and necessary
tubes 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 capacitors. The top rear section of the
cabinet contains the control relays, overload relays, dis-
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Simplified block diagram of the BTA-50H.

tribution contactors, and the low power distribution circuit
breakers. The distribution breakers and overload relays
are readily accessible, even though recessed so that they
will not be damaged or improperly operated. The bottom
rear of the cabinet contains the 5-kv rectifier components
including plate transformer.

Circuit Description

R-F is generated in the BTA-50H by an 807 crystal con-
trolled oscillator operating at carrier frequency. This signal
is amplified and then separated into two channels differ-
ing in phase by 180 degrees. Each signal is then passed
through d-c modulator stages adjusted so that a phase
difference of approximately 135 degrees exists between
the two signals. Modulation is applied at this point to each
r-f channel by a variable resistance type of phase
modulator.

The modulation process consists of the injection of a vari-
able resistance into the plate tank circuit of the 5693
modulated stage in accordance with the modulation in-
telligence. This variable resistance is obtained through the
use of cathode follower stages utilizing 5692 triodes. The
outputs of the modulated 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 conventional 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.

A completely shielded low pass filter is incorporated in
the output circuit of the equipment. A two-section, low
pass filter is used. Two series-tuned shunt connected traps

are used to provide added attenuation of the second
harmonic. Filtering functions of the BTA-50H easily meet
or exceed present requirements of the FCC,

Drive Regulator

The drive regulator samples the audio signal, amplifies
it, and applies a desired value to the grids of the second
IPA, providing adequate drive to the final amplifiers as
required by the level of audio input applied to the equip-
ment. This technique contributes considerably to the overall
efficiency during modulation.

The drive regulator, consisting of three audio amplifiers
(two 6AG7’s and an 807) driving three 807 cathode fol-
lowers, is used to control the grid operation conditions of
the final power amplifier tubes to assure maximum plate
efficiency over the complete audio cycle. During 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 modu-
lation when maximum power is required from the final
stage, the drive is increased over that at carrier condition.

During periods of 100 percent modulation, the 6697 power
amplifier tubes require 15-kv d-c at 7.5 amperes, which
is obtained by using oil immersed 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 voltages for all tubes are supplied by an
additional supply. The high power distribution equipment
for the transmitter consists of an electrically operated air
circuit breaker, and a manually operated delta-wye switch
for the 15-kv rectifier. The remaining transmitter power is
distributed through a manually operated distribution cir-
cuit breaker to a 460 to 230-volt distribution transformer
to voltage regulators and thence to the various low power
distribution circuit breakers.
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Transmitter Control

Control circuits in the BTA-50H cortain a number of fea-
tures which are designed to provide maximum flexibility
in control, protection and operation. Among these are
choice of single-button or step-by-step starting, automatic
timing and sequencing 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 protection of the equipment against transmission
line irregularities and air failure. A reflectometer is incor-
porated in the BTA-50H that is sensitive to the changes
in voltage to current ratio on the output transmission line
to the antenna. A great change in transmitter load acts
to remove the carrier by removing drive momentarily to
allow any r-f fault to clear. If, however, the fault persists
after removing carrier several times, the plate power is
automatically removed.

Control of the transmitter is accomplished from the front
of the rectifier and control cabinet. All necessary wiring
to allow control from a remote location or console has
been provided. lamps which show the status of the trans-
mitter control circuits are also mounted on the front of
this cabinet. The control ladder is arranged and inter-
locked so that the BTA-50H 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 posi-
tion allows the transmitter to automatically come on.

The two types of overload circuits used in this transmitter
are the current type, instantaneous or time delay, that are
connected directly in the tube circuit and rectifier ground
leads, and the thermal magnetic circuit breakers connected
in the a-c 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 posi-
tion has been reached, the transmitter can be reset by
means of an overload reset control. The principal over-
load relays have indicating flags so that even after the
overload has been cleared there is a record of which over-
load has operated. Another feature of the control circuit
is provision of indication lamps on each cabinet that indi-
cate the status of the interlock in that particular cabinet.

A convenient accessory is the MI-27983 Phase Meter Panel
which provides a simple, accurate measurement of the
phase angle between two r-f input signals of “ampli-
phase” transmitters. The panel also provides rack mounted
remote loading controls which may be used to adjust the
output tuning of o BTA-50H Transmitter. The panel is de-
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signed for installation in a standard relay rack and requires
only seven inches of panel space.

Installation and Layout

Outstanding features of the BTA-50H are the small floor
space requirements and ease of installation of the trans-
mitter. 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. Elimination 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 desirable to leave a passage-
way at the right end of the frontline cabinets since the cir-
cuit breakers and overload 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 sug-
gested to make the BTA-50H most adcptable to existing

Typical floor plan for the BTA-50H Transmitter
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transmitter buildings. The mounting of these components,

however, is not critical as to location. They can be
mounted in existing power distribution areas if desired.
These components include the main plate circuit breaker, a
delta-wye switch, a distribution circuit breaker, a 460 to

230-volt bank of distribution transformers, and two single
phase open delta connected regulators with their control
panels. These components are wired through conduit and
overhead ductwork to the main plate transformers and
the transmitter cabinets.

SPECIFICATIONS

Power Line Requirements:

Line 460 volts, 50/60 cycles, 3 phase
Combined Regulation and Variation................ Not more than +5%
Power Consumption................ 94 kilowatts (approx.) at zero modulation

100 kilowatts (approx.) at average modulation
130 kilowatts (approx.) at 100% modulation

Power Factor ... Better than 90%
Crystal Heaters.......................... 110 volts, 50/60 cycles, 300 watts
Type of Emission . ... A3
Power Output (at transmitter terminals). ... 56 kilowatts (max.)
Frequency. . Any specified betwen 535 and 1620 ke
Frequency Stability............... Assigned frequency 5 cycles
Type Modulation......... Phase to amplitude
AF Input Impedance i S—— 150/600 ohms
Audio Input Level ... 410 +2 dbm
Audio Response =+1.5 db 30—10,000 cycles
AF Distortion {95% mod.).... ... ... Less than 3% RMS 507500 cycles

60 db below 100% modulation
Carrier Shift Less than 5% neg. 100% modulation
Type Output.. ... .._.Unbalanced
Output Impedance............ 51.5 ohms or others specified
Spurious Emission (2nd Harmonic and above)................ 83 db down

Noise Level

Mechanical Specifications

Cabinet Size 44" wide, 84" high, 63" deep
Overall Weight............ 12,000 Ibs. approx.
Maximum Altitude ...

Ambient Temperature..........................
Maximum Cabinet Weight
PA Cabinet Weights {each)...

—20°C 145°C
.3,093 ibs., approx.
953 lbs., approx.

Plaie Transformer Weight (to’{ol)_.................; ................. 820 Ibs., approx.
Rectifier Weight 3,093 Ibs., approx.
Exciter Weight.... ... ... 1,241 1bs., approx.

Filter Reactor... 570 Ibs., approx.

TUBE COMPLEMENT:
Exciter-Modulator Section:

2 807 Oscillator Tubes

1 5693 Buffer Amplifier

2 5693 DC Modulator

6 5693 Modulated Amplifier

2 1614 R-F Amplifier

2 6485 1st Audio Amplifier

4 5692 Phase Modulator

1 oD3 Low Voltage Regulator
1 ocC3 Low Voltage Regulator

R-F Amplifier Section:

2 4-250A Intermediate Power Amplifier
2 4CX5000A Driver Amplifier
2 6697 Power Amplifier

Drive Regulator Section:

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 1614 Frequency Monitor Amplifier
2 6ALS Reflectometer
1 2D21 Thyratron Control

Equipment Supplied

Type BTA-50H 50 KW “Ampliphase’” AM Broadcast

Transmitter (complete) ... ... E£S-27221-B
Including the following:
...-M1-27601-B
...M1-27887
.MI-27888
...M1-27895

2 Power Amplifiers ...
Exciter Unit
Rectifier and Control Unit
Installation Material
H.V. Plate Transformers:
For 60 cycle line frequency
For 50 cycle line frequency...
1 I.LH.V. Plate Transformer:
For 60 cycle line frequency...
For 50 cycle line frequency....
3 Distribution Transformers:
For 60 cycle line frequency....
For 50 cycle line frequency....
2 Induction Regulators:
For 60 cycle line frequency....
For 50 cycle line frequency.
1 High Voltage Reactor..
1 Circuit Breaker:
For 60 cycle line frequency....

) —- — —

...MI1-27605-A
...M1-27605-B

...M1-27889
...M1-27889-A

-...M1-27607
...MI1-27607-A

....MI1-27608-A
MI1-27607-B
...M1-27609

....M1-27610
..MI-27610-A

For 50 cycle line frequency.... B
1 Reduced Voltage Switch .-MI1-27611
1 Modulator Exciter ... MI-27612-A
2 Blowers .. - .M1-27897
2 Crystal Oscillator Units, Type UL-4392 ..-.M1-19458
1 Miscellaneous Hardware Kit MI-7474
1 Finish Touch-Up Kit -MI-7499-A
1 Set of Operating Tubes. .....ES-27222.C
2 Type TMV-129B Crystal Units, including crystal

ground to frequency specified by D.TW.....__. MI-27494
1 Nameplate ... M1-28180-1
1 Set of Frequency Determining Parts for Exciter........ MI-27892*
1 Set of Frequency Determining Parts

for Exciter Modulator ... ... ... MI-27893*
2 Sets of Frequency Determining Parts

for Power Amplifier
1 R-F Qutput Meter
1 Elapsed Time Meter:

For 60 cycle line frequency

For 50 cycle line frequency

M1-27625-A
.MI1-27644%

...MI1-27896-1
.MI1-27896-2

1 Set of installation Drawings. ...8513250-501

2 Instruction Books .. ....1B-30283

2 Installation Books ....IB-30276
Accessories
Set of Spare Tubes.. L S ES-27223.C
Spare Modulator Kit....... ... _.ES-34264
Dummy Load Schedule of Parts and Instructions................ ES-34234
50/10 Cutback Kit for BTA-50H Transmitter........._.._......_. M|-27688-A
Remote Control Equipment ES-34243
BPA-50 Antenna Tuning Unit.___.. .. e MI-28903-A/B
Remote R-F Pickup Unit............... . MI-28027-A
Type BW-11A Frequency Monitor ...M1-30011-B
Type BW-66F Modulation Monitor M1-30066-B
Phase Deviation Indicator (for BTA-50G/H) MI-27983

* Specify station’s assigned frequency.
T Select current range as determined by customer’s transmission line
characteristic.

Allow 30 days for tuning on customer’s frequency.




FEATURES

© Exciter and 1 power tube supply 1000
watts — no IPA stage

® Extremely stable

® Incorporates “Direct FM” exciter which re-
quires fewer tubes and parts — easier
to tune

® \Voltage regulating filament transformer

® Equipped with silicon power supplies

® Meets all FCC requirements for harmonic
and spurious emission

® Housed in single rack requiring minimum
of floor space

® Designed for remote control

® High quaii!y stereo with optional
BTS-1A Generator

® Easy to install and operate

DESCRIPTION

RCA’s Type BTF-1D FM Transmitter provides 1,000 watts
output for stations operating in the 88 to 108 mc band.
It is designed to provide the finest possible performance
and reliability, and is specifically built to meet the stringent
requirements of multiplex service transmission. It is a simple
and compact unit easy to install.

The BTF-1D Transmitter supplies the latest in FM broad-
cast techniques. Only one tube beyond the exciter is re-
quired to supply 1000 watts output. No IPA stage is re-
quired. The transmitter is extremely stable because it in-
corporates RCA’s time-proven “Direct FM” Exciter. This
exciter requires no special tuning or setting up for stand-

ard or for multiplex operations. It also reduces the num-
ber of components and tubes required. All circuits are
single tuned; and, for further ease of tuning, there is a
built-in oscilloscope. Crosstalk and noise are kept to an
absolute minimum.

Other features incorporated in the BIF-1D include silicon
rectifiers which provide long life with a minimum of main-
tenance. Accessibility is assured both front and rear by
vertical chassis construction, surface mounting of compo-
nents, and hinged mounting of the exciter. Mechanical and
electrical overload protection is provided. All tubes oper-
ate at conservative rating for long life. The BTF-1D is also
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Type BTF-1D transmitter with door and r-f cavity shield removed.

designed so that a minimum number of tubes and com-
ponents are required in the transmitter. In an emergency
the transmitter can be operated with only eight tubes. To
assure performance in accordance with FCC  require-
ments, the transmitter is supplied with harmonic filter. Pro-
visions for remote control have been provided.

High quality FM stereo transmission can be obtained by
the addition of an RCA BTS-1A Stereo Generator. SCA
programming may be transmitted simultaneously with
stereo by the use of the optional BTX-1A subcarrier gen-
erator. The BTF-1D is type accepted for such simultaneuos
program transmission.

Single Cabinet
The Type BTF-1D FM Transmitter is completely housed in
one cabinet with total floor dimensions of only 35 by 21

inches. The cabinet is functionally styled to present a pleas-
ing appearance. All meters and operating controls are
conveniently located on a control panel to the right of
the cabinet door. Front and rear hinged doors give easy
access to all portions of the transmitter.

Located at the front are the overload relays, the 1 kw
amplifier and r-f box containing tuning dials for the am-
plifier. A control panel and screen supply are located
next, followed by the hinged mounted exciter. Concealed
in the bottom of the transmitter are the high voltage recti-
fier 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 transformer
is mounted on the control panel.

Multiplex Exciter

The well known Type BTE-10B Multiplex Exciter contains a
modernized version of RCA’s modulator and frequency
control circuits that require fewer tubes and components.
The exciter, including self-contained semi-conductor, d-c
power supply and line and plate breaker-switches, is
mounted on a single vertical chassis. The chassis hinges
forward to provide instant accessibility to all components
and wiring.

Frequency modulation is accomplished directly by push-
pull reactance tubes connected across the frequency deter-
mining circuits of the modulated oscillator. The “direct
modulation” process eliminates numerous multiplier and
converter stages with resulting low noise and distortion
levels. A subcarrier reactance tube is coupled to a small
portion of the oscillator coil for modulating one or two
subcarriers in multiplex operation. Effective decoupling
minimizes the possibility of cross-talk between main and
subcarrier channels. Only seven tubes of the exciter are
used in the audio and r-f generating circuits. The remain-
ing tubes do not affect the quality of transmission in
any way.,

The output frequency is controlled automatically by means
of an AFC circuit in association with an off-frequency de-
tector. This circuit has a long record of reliable operation.
The transmitter is automatically taken off the air if the
operating frequency goes beyond normal tolerances. How-
ever, the AFC circuits may be by-passed by means of an
AFC switch and the transmitter frequency maintained man-
vally by means of the frequency-control knob. Adjustment
of the AFC circuits is simplified by means of a built-in cath-
ode ray oscilloscope. A switch permits instantaneous check-
ing and adjustment of the stable dividers. Lock in is easily
observed ot any time without disturbing the operation of
the transmitter. Single-tuned circuits are used in the r-f
multiplier and output stages of the BTE-10B Exciter.
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Power Amplifier

The output of the exciter is fed to the input of the ceramic
4CXT1000A amplifier tube. The amplifier input circuit is
a simple parallel resonant circuit, tuned by a variable in-
ductance with resistance swamping for stakility of oper-
ation. This stage is neutralized by varying inductance in
series with the screen. The output circuit is o modified pi
network, having a variable inductance across the tube
capacity — which is used to adjust the loading. All capaci-
tors in the final stage are of the fixed ceramic type. A
blower mounted on the back of the r-f compartment pro-
vides sufficient filtered air for cooling at stations operating
below 7500 feet. The filament transformer is of the auto-
matic regulator type and keeps filament voltage constant
within one percent.

The power amplifier is new in many respects. The variable
inductors use no sliding contacts. There are no variable

Rear view of BTF-1D including blower, vcltage regulating filament
transformer, and silicon power supply.
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R-f cavity with shielded cover removed.

capacitors in the power amplifier. A single tube, the
4CX1000A, is used in the BTF-1D power amplifier and it
is driven directly by the output of the exciter in an exclu-
sive RCA circuit. Consequently, the transmitter can be
operated with only eight tubes if there should be a failure
in the AFC circuit of the exciter.

A neutralizing probe is furnished with the transmitter, It
utilizes the multimeter to indicate correct neutralization
of the power amplifier.

The high voltage and screen power supplies 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. A variable transformer is
used in the primary of the screen power supply to control
power output of the transmitter. Filament voltage regula-
tion is provided for the 4CX1000A power amplifier tube.

Harmonic Filter

The harmonic filter supplied with all RCA FM transmitters
is not a simple harmonic trap. The filter consists of an
M-derived half-T section, several low-pass filter sections,
and a constant-K, half-T section. The M-derived section
provides rapid cut-off in the second harmonic region, and
a termination impedance at one end of the filter of 50
ohms. Attenuation of the harmonics is accomplished by the
low-pass filter sections, while the constant-K, half-T section
serves to give a termination impedance of 50 ohms at the
other end of the unit. The use of such a filter assures
compliance with FCC requirements regarding spurious
radiation, as all harmonics through the seventh are effec-
tively attenuated.

Protective Circuits

Power circuits are protected by magnetically tripped cir-
cuit breakers as well as overload relays. An interlock relay
prevents application of plate power until the 4CX1000A
filament has heated and the exciter has reached a stable
operating condition. Overload relays are used in the high
voltage and screen power supplies. There is also an inter-
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lock in the air blower circuit. If the blower should fail or

air flow be reduced below the proper level, the transmit-
ter is taken off the air and possible damage to the trans-
mitter avoided.

The overload relays are reset remotely or by means of an
instantaneous 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 protected by built-in high voltage shorting devices.

Control Features

The BTE-10B exciter has a self-contained multimeter. 1t is
used to read modulator cathode current, second and third
multiplier grid current, PA cathode and plate current,
AFC control voltage and plate voltage.

In the amplifier portion of the transmitter, provision is
made for metering PA plate current, plate voltage, output

power and VSWR; a multimeter is also supplied for neu-
tralization and tuning. All tuning controls are located on
the front panel for easy accessibility. They include key
switches for filament on-off, plate on-off, and overload
reset. The variable power control 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.

The BTF-1D transmitter incorporates connections for re-
mote control and remote meter reading when combined
with o remote control system such as the BTR-T1B or
BTR-20B. Terminals for transmitter on-off, plate on-off,
overload reset, plate voltage, cathode current, and power
output are provided. To control transmitter power output
remotely, an accessory motor drive may be connected to
the screen supply control.

SPECIFICATIONS

Performance Specifications

Type of Emission
Frequency Range
Power Output ...

Output Impedance (158" O.D. Line)....
Frequency Deviation, 100% modulation
Modulation Capability ...
Carrier Frequency Stability
Audio Input Impedance.................. ... 600/150 ohms
Audio Input Level—*(100% mod.)....._.. ~4-10 =+2dbm
Audio Frequency Response—**(30-15,000 cycles) ... +1 db max.
Harmonic Distortion—***(30-15,000 cycles) ..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

F3 and F9
88 to 108 mc
_250-1000 watts
.50/51.5 ohms
...*+75 ke
100 ke
=+1000 cycles max.

Electrical Specifications

Main-to-Subchannel Crosstalk................... —53 db referred to *7.5 ke
deviation of the subcarrier by a 400 cps tone. Main channel modu-
lation 85% by 30-15,000 cps tones

Sub-to-Main-Channel Crosstalk...................—65 db referred to *7.5 ke
deviation of the main carrier by a 400 cps tone. Subchannel modu-
lated 100% (+7.5 kc/s) by 30-6000 cps tones. Subcarrier modu-
lated 30% on main carrier

Power Line Requirements:

Lime. o 240/208 volt, 1, 50/60 cycles

Slow Voltage Variation. ... +5%

Power Consumption.... . 2800 watts (approx.)

Power Factor (QPProX.). oo 80%
Crystal Heaters:

Line. o 117 volt, l¢., 50/60 cycles

Power Consumption ... 28 watts

Tube Complement

Exciter:
5—6AH6 3—-6AQ5 2—5763
1—-6146 1—6CL6 1—12AT7
1—6AS6 1—6AU6 1—-0D3
1—-2D21 1—1EPT
Power Amplifier:
1—4CX1000A

* Level measured at input to pre-emphasis network
** Audio Frequency response referred to 75 micro-second pre-emphasis
curve
**% Distortion includes all harmonics up to 30 kc and is measured
following a standard 75 micro-second de-emphasis network.

Mechanical Specifications
Dimensions (overall):
Width
Height
Depth
Weight .
Finish:
Cabinets.. Dark umber gray, polished stainless steel trim
Doors......... Burgundy red or dark umber gray
Altitude. ... e —— — 7500 Ft. max.
Ambient Temp. Range................................. —20° to 4-45° C

Equipment Supplied
Type BTF-1D 1 KW FM Brodcast Transmitter..........._. ES-27279
Including the following:

1 1 KW FM Transmitter, Type BTF-1D ...MI1-34532

1 FM Exciter, Type BTE-10B ...ES-27278
1 Installation Kit _..M1-34537
1 Set of Operating Tubes.. ES-27281
1 Nameplate ... ... M|-28180-1
1  Reducer, 38" to 158" .. LMI-19112-7
1 Coupling oo MI-19112-8
1 Harmonic Filter:
For Frequency from 88 to 98 mc..... ... .. MI-27967-1
For Frequency from 98.1 to 108 mc..... ... MI1-27967-2
2 Instruction Books ... ... IB-30274-P

1 Door (Front) ... MI|-27645-K1 or K2*
(Customer to select color from MI-27645

Series)
1 Touch-Up Finish Kit.............._............. MI1-27660-B
(Select color from MI-27600-A to suit color
of door.)
T EIbOW oL MI-19112-18NF
Accessories

Recommended Set of Spare Tubes
Motor, Remote Power Control
Type BTR-11B Remote Control System .
Type BTS-1A Stereo Subcarrier Generator. .ES-560202
Type BTX-1A Subcarrier Generator.... ....ES-27295
Filter for BTX-1A, if used during stereo transmissions MI-560003
BW-73A Modulation and Multiplex Monitor........___. ES-560200
Frequency and Modulation Monitor 335-BR
Auxiliary Rack Cabinet ES-34211-A
Frequency Monitor ... TBM-3000

ES-27296
......MI1-27558
...E$-34280




FEATURES
® Designed for Multiplex, Stereo and SCA

® Widest frequency response:
30- 15,000 cycles flat =1 db

® Only two tubes beyond the exciter —
1 driver, 1 final

® No double tuned circuits

® Simplified controls with complete
circuit protection

® Housed in two compact cabinets affording
front and rear accessibility

® Uses silicon high voltage power supply—
no rectifier tubes in the transmitter

® Designed and built for remote control—
no accessories required

@® Incorporates reflective type harmonic filter.
Suppression exceeds FCC Specifications

DESCRIPTION

The RCA Type BTF-5D is another in RCA'S line of fine
FM broadeast transmitters. The BTF-5D, 5 KW FM trans-
mitter, is the successor to the time proven BTF-5B. Essen-
tially it is the same transmitter with improved design
features including building block approach (expansible
to higher powers), completely siliconized high voltage
rectifiers, separate grid bias in the final for added sta-
bility, etc. In addition the BTF-5D is designed for stereo
or SCA programming as specified by the FCC.

Compact and simplified mechanical construction with at-

tractive cabinet styling produces an economical installa-

tion with dignified appearance. The entire transmitter is
housed in two steel cabinets, occupying a floor space of
50 inches by 32 inches. Accessibility and speedy circuit
tracing are assured by vertical chassis construction, sur-
face mounting of components, and tilt-out exciter chassis.
One subcarrier generator may be placed in the exciter-
driver cabinet of the BTF-5D. A second subcarrier gene-
rator, FM broadcast monitor, multiplex monitor, etc., may
be placed in a matching cabinet that is attached to the
left of the transmitter, giving a symmetrical appearance.
This optional aeccessory rack cabinet, complete with hinged
front and back doors, is available as ES-34211-A.




“Direct FM" Exciter

The heart of the transmitter is the experience proven
“Direct FM” exciter, Type BTE-10B, which is capable of
multiplex operation for stereo and/or standard back-
ground music. This exciter produces the highest quality
sound with the best bass response. By incorporating the
BTE-10B exciter, the frequency response of the BTF-5D is
essentially flat =1 db from 30 to 15,000 cycles. Distortion
over the same wide range and harmonics to 30 ke is 0.5

per cent or less.

The "Direct FM” exciter, including self-contained semi-
conductor DC power supply and line and plate breaker
switches, is mounted on a single vertical chassis. The chas-
sis hinges forward to provide instant accessibility to all

components and wiring.

Frequency modulation is accomplished directly by push-
pull reactance tubes connected across the frequency de-
termining circuits of the modulated oscillator. The “direct
modulation” process eliminates numerous multiplier and
converter stages with resulting low noise and distortion
levels. Effective decoupling minimizes the possibility of
cross-talk between main and subcarrier channels. Only
six tubes of the exciter are used in the r-f generating
circuits. The remaining tubes (balance in AFC and OFF
Frequency Alarm circuits) do not affect the quality of

transmission in any way.

The output frequency is automatically controlled by the
AFC circuit in association with an off-frequency detector.
Reference for the AFC is a crystal (MI-34509). As a result
frequency stability of the exciter is crystal controlled. In
an emergency, the AFC circuits may be bypassed by
means of an AFC switch and the transmitter frequency
maintained manually by means of the frequency-control
knob. Adjustment of the AFC circuits is simplified by means
of a built-in cathode ray oscilloscope. A switch permits
instantaneous checking and adjustment of the stable di-
viders. Lock-in is easily observed at any time without dis-
turbing the operation of the transmitter by using the

“scope” and multimeter.

Amplifier

Two simplified single ended amplifiers operating class “C"
follow the exciter. The 250-watt driver stage is a 7034
tube, and the final power amplifier is a 4CX5000A. The

250-watt stage is tuned by means of Pi network input
and output circuits. No taps or sliding contacts are used.
The inductors are varied by means of silver plated movable
slugs. The power amplifier also uses familiar Pi network
circuitry; but in this case tuning is accomplished by vari-
able inductors operating at ground potential. Large area
contacts having low current density are used. Neutral-
ization is required only in the final amplifier. The adjust-
ment is not critical and can be made by means of preset

slides.

The tube, a ceramic tetrode, 4CX5000A, is designed for
very high power gain with little drive. By using this tube,
only two stages of amplification are required between
the exciter and the antenna for 5,000 watts output. With
fewer components there is better reliability and less possi-
bility of error in tuning. Actual operating conditions have

shown that the 4CX5000A will give excellent performance

Front view of the BTF-5D showing the convenient location of all com-

ponents. On the right the Exciter is mounted at the bottom of the

cabinet; above it is the IPA stage, and at the top the BTX-TA

Multiplex Subcarrier Generator. The power supplies, cooling, and PA
stage are in the cabinet on the left.




BTF-5D 250-Watt IPA with front panel removed.

and long life when used in the Type BTF-5D transmitters.
The BTF-5D is very easy to tune and maintain. Power
output is controlled by means of a variable motor-driven
transformer connected in the primary of the screen voltage
supply. The screen voltage is varied simultaneously on

both the driver and final amplifier tubes.

For increased transmitter stabiliy and reliability, a sepa-
rate grid bias supply has been incorporated in the 5 kw
amplifier. No rectifier tubes are used in the BTF-5D. The
use of semiconductor rectifiers reduces operating and

maintenance costs. Silicon diodes are used in the high

voltage supply.

Harmonic Filter

To meet today’s stringent requirements regarding spuri-
ous emission RCA includes with the BTF-5D, as standard
equipment, a reflective type harmonic filter. As a conse-
quence, transmitter performance meets and exceeds the
FCC requirements for spurious emission. The filter is not
merely a second harmonic trap, but consists of an M-
derived half-T section, several low pass filter sections, and
a constant K, half-T section. Attenuation of the harmonics
is accomplished by the low-pass filter sections, while the
constant-K, half-T section serves to give a termination im-
pedance of 50 chms at the other end of the unit. The use
of such a filter assures compliance with FCC requirements
regarding spurious radiation, as cll harmonics through the

seventh are effectively attenuated.

Protective Circuits
Power circuits are protected by magnetically tripped cir-

cuit breakers as well as overload relays. An interlock
relay prevents application of plate power until all filaments
have heated and the exciter has reached a proper oper-

ating condition. In addition, a latching relay automati-

cally re-applies power to the transmitter two times before

locking-out in case of brief overloads or power interrup-
tions. The overload relays are reset by means of an

instantaneous key-switch on the front panel.

An overload indicator lamp signals when an overload has
taken place. Access to high voltage areas is protected by

built-in high-voltage shorting devices.

Cooling air for the BTF-5D is supplied by means of one
blower that is mounted in the amplifier section of the
transmitter. Heavy sound insulation is used to reduce
noise to a minimum. The blower cools both the IPA and
PA stages, which are each protected by air-flow failure
switches. To channel maximum air past the tubes, a chim-
ney is mounted over the 7034, and the 4CX5000A is
mounted in a chamber that is pressurized below the anode

tonnection.

Control Features
The BTE-10B exciter has a self-contained multimeter. It is

used to read modulator cathode current, second and third
multiplier grid current, PA cathode and plate current, AFC

control voltage and plate voltage.

The 5 kw amplifier cabinet provides metering of the PA
plate current, plate voltage, hours elapsed-time, VSWR—
power output, a-c line volts and a multimeter. All tuning
adjustments can be made by means of front panel con-
trols. They include key switches for filament-on, plate on
and off, screen raise and lower, and overload reset. Front
panel lights indicate all main functions such as transmit-

ter-on, transmitter ready, plate on, and overload.

Remote Control
Remote control facilities are provided in the transmitter,

and terminals are provided for this type of use with re-
mote control units such as the Type BTR-11B or BTR-20A.
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 cathode current, IPA cathode current, plate voltage,

and power output are also provided.

Block diagram of the BTF-5D 5 KW Transmitter.
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SPECIFICATIONS

Performance Specifications

Type of Emission......... F3 and F9
Frequency Range 88 to 108 mc
Power Output 1to5 kw
Output Impedance (15" O.D. Line). ... 51.5 ohms
Frequency Deviation 100% modulation_............ ... +75 ke
Modulation Capability.. ..o oo +100 ke

#1000 cycles max.

600/150 ohms

Carrier Frequency Stability

Audio input Impedance....

Audio Input Level—*(100% mod.) 410 =2 dbm
Audio Frequency Response—**(30-15,000 cycles)............. =+1 db max.
Harmonic Distortion—***(30-15,000 cycles)....................... 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

Electrical Specifications

Main-to-Subchannel Crosstalk..._............. —55 db referred to *7.5 ke
devigtion of the subcarrier by a 400 cps tone. Main channel modu-
lation 85% by 30-15,000 cps tones

Sub-to-Main-Channel Crosstalk......._............ —65 db referred to *75 ke
deviation of the main carrier by a 400 cps tone. Subchannel modu-
lated 100% (7.5 kc/s) by 30-6000 cps tones. Subcarrier modu-
lated 30% on main carrier

Power Line Requirements:

Line. 240/208 volt, 3 phase, 50/60 cycles

Slow Voltage Variahion. ... +5%

Power Consumption.......... ... 10,000 watts {approx.)

Power Factor {approx.)..................... 90%
Crystal Heaters:

Line. 117 volt, single phase, 50/60 cycles

Power Consumption 28 watts

Tube Complement

Exciter:
5—6AH6 3—6AQ5 2—5763
1—6146 1—-6CL6 1—12A77
1—6AS6 1—6AU6 1-0D3
1—-2D21 1—1EP1

Driver:
1—-7034

Power Amplifier:
1—4CX5000A
* Level measured at input to pre-emphasis network
»* Audio Frequency response referred to 75 micro-second pre-emphasis
curve
*%* Distortion includes all harmonics up to 30 kc and is measured
following a standard 75 micro-second de-emphasis network.
i

Mechanical Specifications

Dimensions {overall):

Width . . 62'%,"
Width (with additional optional monitor rack)...................... 841"
Height o 84"
Depth 32"
Weight. ... 1305 Ibs. {approx.)
Finish:
Cabinets.................. Dark umber gray, polished stainless steel trim
Doors Burgundy red or dark umber gray
Atude 7500 ft. max.t

Ambient Temperature Range... —20° to 445°C

+ RCA can provide blowers, etc. for operation above this altitude.

Equipment Supplied

BTF-5D FM Broadcast Transmitter............................. ES-34224
Including the following:

1 250-Watt Driver ........ MI-34502-A
1 5.-KW Amplifier (BTF-5D) MI-34554
1 FM Exciter (BTE-10B) ES-27278
1 Plate Transformer MI-34507
1 Blower oo MI-34508-A
1 Side Panel (End Shield) MI-34531-2
1 Harmonic Filter MI-27967-1 or -2
1 Reducer 33" to 138" MI-19112.7
1 Coupling oo MI-19112-8
1 Tool Kit MI-27088
1 Installation Material Kit _..MI[-34552
1 Installation Material Kit... MI-34558
1 Finish Touch Up Kit MI1-27660
1 Set of Operating Tubes............................. ES-34227
1 Door, Right Hand, choose decor as follows:
Burgundy MI1-27645-K1
Light Umber Gray.. MI-27645-K2
1 Door, Left Hand, Choose decor as follows:
Burgundy ... MI-27645-11
Light Umber Gray............ MI-27645-12
1 Nameplate ..o MI1-28180-1
Accessories
Auxiliary Equipment Rack for BTF-5D Transmitter
(Specify Door Color) ES-34211-A
Complete Set of Spare Tubes for BTF-5D_.... ... ES-34227
Recommended Minimum Spare Tubes............._....._. ES-34238
Type BTR-11B Remote Control System.. ... ES-34280
Type BTX-1A Subcarrier Generator....................... ES-27295
Type BTS-1A Stereo Generator ... ES-560202
Set of Spare Tubes for BTS- VA .. MI-560005
53 KC Filter for use with BTX-1A when
transmitting stereo and SCA.__....._.__ . MI1-560003
Conversion Kit (BTF-5D to BTF-10D). ... ... M|-3_4553/M|-34559

Specifications subject to change without notice.




FEATURES
® Designed for Multiplex, Stereo and SCA

® Extremely stable—Frequency response
30 to 15,000 cycles

® Incorporates “Direct FM” Exciter

Highest fidelity for stereo

® Only two tubes beyond the exciter—
1 driver, 1 final

® No double tuned circuits

® Simplified controls with complete
circuit protection

® Minimum floor space

® Uses silicon high voltage power supply

® Designed and built for remote control

® Incorporates low pass harmonic filter.
Suppression exceeds FCC specifications

® Vertical chassis construction — front and

rear accessibility

DESCRIPTION

The RCA Type BTF-10D, 10 KW FM Transmitter is de-
signed for use in the standard FM broadcast band, 88 to
108 mcs, and is specifically designed to meet the stringent
requirements of multiplex service transmission. The design
of the BTF-10D, which includes the popular “Direct FM”
exciter, Type BTE-10B, has proven itself in actual com-
mercial operations.

Compact and simplified mechanical construction with at-
tractive cabinet styling produces an economical installa-
tion with dignified appearance. The entire transmitter is
housed in two steel cabinets, occupying a floor space of
62", by 32 inches. Accessibility and speedy circuit tracing
are assured by vertical chassis construction, surface mount-
ing of compoenents, and tilt-out chassis.

The exciter unit of the BTF-10D employs “Direct FM”
modulator circuits, which require no special tuning when
setting up for Multiplex. All circuits are single tuned. There
is a built-in scope for ease of tuning. An absolute mini-
mum of tubes and components is required in the new
transmitter, and all tubes operate at conservative ratings
for long life. The transmitter is designed to operate from
a three-phase 240/208 volt, 50/60 cycle power line.

The BTF-10D is specifically designed for highest fidelity
stereo. One SCA multiplex channel may also be trans-
mitted simultaneously with stereo. Optional stereo and SCA
generators are available. The “Direct FM” system assures
stable, reliable stereo transmission.




Unitized Construction

The Type BTF-10D FM transmitter consists of a 250-watt
driver housed in a Type BR-84 cabinet and a 10 kw ampli-
fier which includes the power supply and forced air
blower in a matching cubicle. The plate transformer is
mounted externally in any convenient location. The heart
of the transmitter is the exciter designed fo<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>