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ABOUT THIS CATALOG

This Catulog 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 equip-
ment, TV transmitters, TV cameras, film and terminal equipment, TV antennas,

TV transmission line, and TV test equipment.

The information contained in this catalog is intended to serve as a buying
guide for the users of this type equipment. In the belief that broadcast
engineers want facts, rather than generalities, the content has purposely
been kept brief and factual. Readers who desire more information or
individual bulletins on particular equipment items are invited to write to
the RCA Broadcast Representative in the RCA Regional Office nearest them
(see opposite page).

OTHER RCA TECHNICAL PRODUCTS

The RCA television equipment described in this catalog is specifically de-
signed for broadcast station use. RCA also manufactures many other elec-
tronic products including: two-way radio and microwave radio communication
equipment; optical and magnetic film recording equipment; sound systems
of all types; 16mm projectors and magnetic recorders; industrial inspection
and avtomation equipment; scientific instruments, such as the electron micro-
scope; industrial television systems; intercoms; and many types of custom-built
equipment for industry, the military, educationol and medical services. Infor-

mation describing these products may be obtained from RCA Regional Offices.
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HOW TO ORDER

The RCA AM-FM Broadcast Transmitting Equipment shown Representatives are located in each of the RCA Regional
in this catalog is sold directly through RCA Broadcast Offices listed below. Orders for equipment shown in this
Representatives, who are familiar with broadcast equip- catalog, or requests for additional information, should be
ment and related problems. One or more of these RCA directed to the nearest one of these offices.

PRICES

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

YOU CAN LOCATE YOUR NEAREST RCA REPRESENTATIVE FROM THIS LIST

Front and Cooper Streets
CAMDEN 2, NEW JERSEY
Woodlawn 3-8000

®
36 West 49th Street
NEW YORK 20, NEW YORK
Judson 6-3800
®
7901 Empire Freeway
DALLAS 35, TEXAS
Fleetwood 2-3911

1600 Keith Building
CLEVELAND 15, OHIO
Cherry 1-3450

REGIONAL OFFICES

200 Berkeley Street 420 Taylor Street
BOSTON 16, MASSACHUSETTS SAN FRANCISCO 2, CALIFORNIA
Hubbard 2-1700 Ordway 3-8027
[ ] [ ]
1121 Rhodes-Haverty Building 1186 Merchandise Mart Plaza
134 Peachtree Street, N.W. CHICAGO 54, ILLINOIS
ATLANTA 3, GEORGIA Delaware 7-0700

Jackson 4-7703

®
®
1625 K Street, N.W.
WASHINGTON 6, D. C.
District 7-1260

1006 Grand Avenue
KANSAS CITY 6, MISSOUR!
Harrison 1-6480

®
®
1560 North Vine Street 2250 1st Avenue, South
HOLLYWOOD 28, CALIFORNIA SEATTLE 4, WASHINGTON
Hollywood 9-2154 Main 2-8350
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AM TRANSMITTERS

200 WATT AM BROADCAST TRANSMITTER

TYPE BTA-250M

FEATURES
Designed for High-Fidelity Operation
Distortion-free Bi-Level modulation
Fewer tubes—uses only ten

Only three tube types

Quiet operation—suitable for control-
room installation

Only one tuning control

Excellent frequency stability

Readily remote-controlled

DESCRIPTION

One of a complete line of High-Fidelity AM Broad-
cast Transmitters, the BTA-250M is compact, reliable,
and fulfills all FCC and RETMA specifications. It is
simple to operate and economical to maintain.

Completely housed in a single cabinet exacily the
size of a standard audio rack, the BTA-250M re-
quires a minimum of floor space. Overall width
including side panels is only 28 inches. Depth is 20
inches and height is 84 inches. Since the cabinet of
the BTA-250M is identical in size to BR-84 series
audio and monitoring racks, the transmitter can be

installed adjacent to these racks atter removal of
one of the transmitter side panels which can then
be placed on the opposite side of the audio rack.
Electrical shields (see Accessory List on last page)
should be placed between the transmijter and audio
rack frames.

In the BTA-250M, no blowers are used—consequently,
noise has been reduced to a minimum. Thus, the
transmitter can be placed in the same room where
announcements are made. These features also make
the transmitter useful as emergency equipment, in-
stalled side-by-side with audio racks in master control
rooms. Noise-free operation may save the expense of

a partitioning wall or an additional room for trans-

mitting equipment.

B.6520 5
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AM TRANSMITTERS

Circuits and Components

The BTA-250M is designed to operate at any frequency
from 535 kc to 1620 kc. Nominal power output is 250
watts; however, the fransmitter is capable of producing
275 watts to compensate for transmission line and antenna
tuning equipment losses. The output network provides ex-
cellent harmonic attenuation and accommodates antenna
or transmission line load impedances from 20 to 250 ohms.

Both front and rear cabinet doors are interlocked for pro-
tection of personnel. Most of the tubes and components
are mounted on a single vertical chassis accessible from
both front and rear. All controls can be operated through
openings in the front door.

The BTA-250M Transmitter uses the UL-4392 Crystal Os-
cillator with the TMV-129B Temperature Controlled Crystal
Unit which maintains the frequency constant to within plus

B N

e

or minus five cycles. The oscillator feeds a single type
RCA-807 Tube operating as a buffer amplifier with «a
broadly tuned plate circuit which requires no tuning after
initial set-up. The buffer, in turn, drives the power ampli-
fier consisting of two type RCA-813 Tubes in parallel. The

=

power amplifier tank circuit and output matching network
have a circuit configuration such that the high-frequency
distortion is greatly reduced. Neutralization is not required
since all r-f stages use screen grid tubes.

The modulator consists of two type RCA-807 Tubes in
push-pull resistance coupled to two type RCA-813 Modu-
lator Tubes. The modulation transformer secondary is
tapped to provide modulation of the buffer screen as well
as the PA plate and screen, resulting in a very low order
of distortion.

The power supply comprises: 1. A selenium rectifier for
modulator bias; 2. A selenium rectifier for the 807 tubes
(plates and screens) and the screens of the 813 modulator
tubes; 3. A high-voltage rectifier using two RCA 866A
tubes which supplies the plates of the modulator tubes and
the plates and screens of the PA tubes.

Circuit protfection is provided entirely by means of high
speed magnetic circuit breakers. The circuit breakers also
function as control switches and are located in the fila-
ment, plate, and PA and modulator cathode circuits. Delay
of the plate voltages is provided by a mercury type time
delay relay, the only relay in the transmitter.

Rear open door view shows clean
wiring, adequate space and ac-
cessibility to all the components.

6 BTA-250M
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AM TRANSMITTERS

New circuit design in the BTA-250M simplifies transmitter
adjustment and operation. There is only one tuning control
and one power output control in the entire transmitter.
The tuning control is a variable capacitor in the plate
circuit of the power amplifier, and the power output con-
trol is a variable resistor in the cathode circuit. In the low
level r-f stages, the Type RCA 807 Crystal Oscillator plate
is fixed-tuned by an inductor with suitable taps to cover
the broadcast bund. The 807 Buffer Plate is also fixed-
tuned.

Better PA Linearity with Bi-Level modulation
Special design in the output network provides symmetrical
loading on both sides of the carrier for modulating sum
and difference frequencies—thus reducing distortion. Fur-
ther reduction in distortion is effected by modulation of
the r-f drive to the PA. This is accomplished by modulating
the buffer screen as well as the plates and screens of the
PA. By applying modulation to the buffer screens, the PA
is supplied with additional driving power required during
the modulating peaks. Thus the PA receives the proper
drive during all portions of the audio cycle, greatly
improving its linearity. Distortion rating is 2 percent or
less over a range of 50 to 10,000 cycles. See curve on
opposite page.

View at left shows power

4 2mplifier tank and out-
put network components,

SIMPLIFIED SCHEMATIC DIAGRAM—BTA-250M
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AM TRANSMITTERS

SPECIFICATIONS

AF Input Impedance...........ocooiiiiiiii 150/600 ahms
....... +10 =2 dbm

AF lnput Level (100% mod.)........

AF Response:
50-7,500 cycles ...
30-10,000 cycles ..

AF Distortion (95% mod.) 50-10,000 cycles....
Noise (below 100% mod.)..........................
Frequency Range

Frequency Stability ... +5 cycles
Type of Output......... RS _Single ended
Corrier Shift (0-100% mod.). ... 22 %
OQutput Impedance 20-250 ohms

10 v. RMS 75 ohms
10 v. RMS 75 ohms

...... 275 watts
single phose, 50-60 cycles

R-F Voltage (far freq. monitoring)

R-F Voltage (for mod. monitoring)....

Power Output Capability
Power Requirements.................. 110/125 volts,

Power Consumption:
No Modulation
Average Program Modulation
100% Modulotion

Power Factor

....1000 w. approx.
....1150 w. approx.
..... i 1400w, apprax.

Permissible Combined Line Valtage Vanahon and Regulation...
Buffer Tuning leed tuned
PA Tuning

Number of Oscillatars

Provisions for Spare Crystals._... L .
Number of Meters ... e RS, 4
Circuits Metered ...
Overload Circuits.. PA cathode, mod. cathode
Cabinet Dimensions....... _.......... Height 847", Width 28, Depth 202"

.. Fllcments, plates,

{Less door handle)

Overall Height
Weight (unpacked)... ............

...Approx. 600 Jbs.

TYPICAL FREQUENCY RESPONSE
AND
DISTORTION CURVES
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Tube Complement (es-28049)

1 RCA 807 oscillator; 1 RCA 807 buffer; 2 RCA 813 power amplifier;
2 RCA 807 af amplifier; 2 RCA 813 modulator; selenium low
voltage rectifiers; 2 RCA 866A high voltage rectifier.

Equipment Supplied (es-28937)

Quan. Description Ref.
) B1A-250M Transmitter Unit, Including
1 Type UL-4392 Oscillator.... ...M1-28053

..-MI-30541-G84

2 Side Panels
1
1 Type TMV-1298 Crystal Unit
1 Touch-up Finish Kit MI-7443
2 Instruction Books IB-30220
1 Nameplate ... ..o ....M1-28180-1
Choice of One:
R-F Output Ammeter M1.28048
Remote Antenna Ammeter. M|-28037-8B

Available Accessories

BTA-11B Remote Control System
BTR-20A Remote Control System

... MI-27537/27538-A
... M1-27539 /27526
\M1-27522

Remote Control Accessory Kit.... .
Type BW-66F Modulation Monitor. .. MI1-30066-B
Type BW-11A Frequency Monitor. ... .. ... MI-30011-A
Type BPA-21 Antenna Tuner.... .. .ES-27250
BPM-1C Remote Metering Kit, Conslslmg of
Remote Metering Kit, Less Meter..... .. M1-28027-A
Remote Meter for Transmitter Panel ... ... M]-28037-B
Type BR-84C Audio Rack... ... ...M1-30951-C84
Double Trim Strip.....cccooo oo . ...M1-30568-G84

...... MI-30566-G84
...M1-30546-G28
.MI-30546-G21
. ...M1-28049
.................. MI-28084

Single Trim Strip.............. RPN
Electrical Side Shields per 5|de 2 of .............. .

1 of .
Operating Spare Tube Kit....... ...
FCC Spore Tube Kit............

SLOT FOR EXTERNAL WIRING
SECTION AA

TERMINAL
BOARD

|
!
o !
< 1
© P ;
goao !

L
A oo Og
o
o

b
o
°

1

|
o

BTA-250M OUTLINE DIMENSIONS

BTA-250M
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AM TRANSMITTERS

900 WATT AM BROADCAST TRANSMITTER

TYPE BTA-500R

FEATURES
® Excellent performance

@® Bi-level modulation—better sound

@® Remote control

® Fewer tubes

® Simplified power changeover

® lowest operating cost for tubes and power

® Rugged construction—small size

@® All chassis and components accessible

@ Simplified tuning

® Functional styling and decor

® Easy power change to 1 kw

B.6504 9
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AM TRANSMITTERS
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USES

Modern trends in AM radio broadcasting including excel-
lent performance, remote control and Conelrad require-
ments together with all-around economy, dependability
and new styling are featured in RCA’s new Type BTA-500R
AM Broadcast Transmitter. Simplified power change made
possible by standardized circuitry is basic in the BTA-500R.
Remote control provisions permit unattended operation of
the transmitter. Also included in the design, with the addi-
tion of accessories, is remote Conelrad switching.

The BTA-500R AM Broadcast Transmitter is designed to
operate on any frequency from 535 kc to 1620 ke with
normal rated output of 500 watts. The maximum trans-
mitter output is 550 wotts to compensate for transmission
line and antenna tuning equipment losses. The transmitter
will meet all requirements of the FCC and EIA pertaining
to this class of equipment.

Improved functional design and novel decor which permits
choice of color combinations to harmonize with studio
color schemes are an important departure in RCA’s new
500 watt transmitter. A single vertically-constructed cabinet
houses the equipment. Square construction permits locat-
ing 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 main-
tenance. Fewer tubes and tube types, reduced tube costs,
and bi-level modulation; use of tetrodes with resultant
elimination of neutralization; a single front panel tuning
control providing easiest operation are other features of
the BTA-500R.

The front of the BTA-500R permits easy tube changes. The power

amplifier and modulator tubes are located on the top chassis and just

below this is the exciter chassis. All normal operating controls are
shown on the two side panels.

DESCRIPTION

The Type BTA-500R Transmitter is designed to provide an
amplitude modulated signal at any frequency in the stand-
ard broadcast band between 535 kc and 1620 kc. The
nominal power output rating is 500 watts and maximum
output capability 550 watts. The tfransmitter will operate
from a 208-240 volt, 60 cycle, single phase power source
for the main power. A 50 cycle kit is available. In addition
the crystal heaters require an additional 115 volt, 50/60
cycle, a-c power input.

The entire transmitter is housed in a single aluminized stee!
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 fast-
ened between the end panels to form a basic H cross
section. A hinged front door is located batween the two
control panels. Rear access is provided by two interlocked
removable panels. Control components are conveniently
located on the control panels on both sides of the front
door and all meters are at eye level.

Most BTA-500R components are mounted on a vertical
center chassis which provides extremely good accessi-
bility. Tubes, feedback ladders and overload relays are
mounted on the front and the other components are
mounted on the rear of this chassis. Larger power com-
ponents are mounted on the base.

The BTA-500R has been designed around standardized cir-
cuits. Included in the basic transmitter is an exciter unit,
low voltege supply, bias supply and a portion of the con-
trol circuits. By adding to the exciter unit the proper r-f,
modulator, high voltage rectifier and power determining
components either a 500 watt or 1000 watt transmitter can
be provided.

New design techniques utilized in the BTA-500R provide
simplified tuning, reduced installation time and expense.
Tetrodes are utilized throughout the r-f section to eliminate
the requirement for neutralization. Another feature is the
very successful RCA bi-level modulation system which con-
tributes to the soundability of the transmitter. A new RCA

BTA-500R
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AM TRANSMITTERS

feature is the attractively colored doors available in
red, blue, green and umber gray. The low voltage power
supply utilizes dry disc selenium rectifiers for the plate,
screen and bias. Lower power drain and cooler opera-
tion result. The high voliage supply is built around two
RCA 8008 Tubes. These tubes have a long record of
reliability and fine performance.

Circuitwise the BTA-500R transmitter uses a MI-27632 Crys-
tal Oscillator which has provisions for three switchable
TMV-130B temperature controlled crystal units which main-
tain 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 lotching relays.
The oscillator employs a broadband circuit with no adjust-
ments, and uses an RCA 6AKS5 oscillator tube and RCA

5763 buffer tube.
. . . . View of oscillator chassis. The terminal strip on right contains all of
The buffer feeds a Smgle 6146 driver tube which in turn the oscillator connections. The three crystals are switchable from a

feeds the power amplifier which consists of two 4-250A front panel control.

tubes connected in parallel. Neutralization is not required

SIMPLIFIED BLOCK DIAGRAM OF BTA-500R AM TRANSMITTER
XTAL BUFFER IPA P.A.
osc.
6AKS 5763 6146 2-4.250A
IST.AF MOD.
2-2E26 2-4-250A
L.V. BIAS H.V.
RECT. RECT, RECT.
SELENIUM| |SELENIUM 2-8008
BTA-500R 11
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AM TRANSMITTERS
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Rear view of entire oscillator subassembly showing vertical construc-
tion, plug-in terminal strip, etched wiring and simplified circuitry of
BTA-500R AM Broadcast Transmitter,

since all tubes are tetrodes. The modulator comprises two
2E26 tubes in push-pull, resistance coupled to two 4-250A
modulator tubes. The modulation transformer secondary
is tapped to provide bi-level modulation of both driver
and power amplifier, resulting in a very low order of
distortion.

The power supply consists of a high voltage rectifier for
the power amplifier and modulator plate circuits, a low
voltage rectifier for all other plate and screen circuits and
a bias rectifier. The high voltage rectifier uses two 8008
tubes and the low voltage and bias rectifier use selenium
rectifiers.

Dual power operation of the transmitter at 250 or 500
watts can be provided by the installation of an MI-28099-A
Power Cutback Kit. The kit comprises a group of resistors
to be connected in series with the plate circuit of the
power amplifier tubes and switching relays. A latching
relay is provided for remote cutback control.

Another accessory, an ES-34210 Conelrad Kit, ccn be in-
stalled in the BTA-500R when the transmitter is to be used
in a Conelrad net and it is necessary to switch frequencies.
The accessory equipment consists of capacitors for return-
ing the PA tank circuit, r-f contactors for switching the
tank circuits, and a control network. The control network
includes sequencing relays so that “cold” switching is
performed in all rf circuits. By momentarily closing a
pair of contacts, switching can be accomplished either
manually or remotely.

SPECIFICATIONS

Performance Speciﬁcations
AF Input Impedonce. ..

AF Input level (100% Modulchon)

AF Response:

,,,,, 150,600 ohms
+10 #*=2 dbm

50-7500 cycles... e USO8 B | -1

30-10,000 cycles.. . . . e ™15 db

30-15,000 cycles........................... i3 db
AF Distortion {95% Modulation):

50-10,000 cycles ... . R . A 2%

50-12,000 cyeles ... 3%
Noise (below 100% Modulotion) .. . . . . . .. ... 60 db
Frequency Ronge.. . . . . . .. ... 535-1620 ke
Frequency Stability.. . .. L 5 cycles
Type of Qutput . ... Single ended
Carrier Shift (0-100% Modulohon) ........ 3%
Output Impedance ... . 40 250 ohms

Electrical Speuﬁcahons

RF Voltage (for frequency monitaring).... 10 V RMS 75 ohms
RF Voltage (for modulotion monitoring) 10 V RMS 75 ohms
Power Output {nominal) P R .. ....500 watis

Power Output Capobility.. . . ... . ... 550 watts
Power Supply ...208/240 volts
Line Frequency.. 60 cyclest

Phose ... .. .. TR . 1
Power Consumption {0% madulation)
(100% modulation)._
(average progrom chulohon)
Pawer Factor ...

2000 wcxtls {approx.)
...2550 watts {approx.}
...2200 watts {opprox.)
e 90%
Permissible cambined llne vcltcge variation ond regulcmcn .......... 5%
Crystal Heater Power Supply.. ... . . ... ... 115 volts 50/60 cycles

Tube Complement

6AK5  Crystal Oscillatar

5763  Buffer

6146  Intermediote Power Amplifier
2E26  Audio frequency Amplifier
250A  Modulator

250A Power Amplifier

8008 High Voltage Rectifier

Mechanical Spec:f‘cahons

RN R RR — — —

Height ... e . B4
Width . e . 34"
Depth ... e e 322" (less doar hundle)
Weight (net)... R ___1300 paunds (approx.)
Altitude Range. .. P 0-7500 fi

Ambient Operchng Tempercwre (mim) AAAAA
(max.)....

+10°C (50°F)
- 4457C (113°F)

Equipment Supplied

Type BTA-500R 500-Watt AM Braadcast Transmitter

Complete s e £S.27237
Including:

1AM Tronsmitter, Type BTA-500R.. ... . MI.27648

1 Tauch-Up Finish Kit. ... .. .. ... . MI-27660-A

1 Crystal, Type TMV-132B... ... . e MI1.27493

1 Set of Operating Tubes ...... . . R MI-27658

1 Set of Frequency Derermlnlng Pcrts .MI1-27690

1 Nameplate . M1-28180-1

1 Doaor {Choose decon as foHc:ws)
Burgundy ... o - . . MI.27645-A1
Dark Umber Grcy ..... e . MI-27645-A2
Peacack Blue ... ... . ... e .M1.27645-A3
Emerald Green ... ..M1-27645-A4

Optional and Accessory Eqmpment
Type BTR-11B Remote Contral System MI-27537 '27538-A
Type BTR-20A Remate Control System... MI1-27539/27526

Type BW-11A Frequency Monitor MI1-30011-B
Type BW-66F Modulation Monitor . s MI1-30066-8
Operating Spare Tube Kit ... .. . . . ... ... M1-27658
FCC Spare Tube Kit. .. MI1-27659
Conelrad Canversian Kit . ES-34210
Power Cutback Kit . _.ES-28099-A

RF Output Meters MI-7157-F Series

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

BTA-500R
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AM TRANSMITTERS

1 KW AM BROADCAST TRANSMITTER

TYPE BTA-1IR

FEATURES

® |owest operating cost for tubes and power

® Simple to operate—only one tuning control

® Bi-level modulation provides finest sound

® No neutralization

® Remote control provisions for main, stand-
by or Conelrad switching

® Fewer tubes—fewer tube types

® Simplified power changeover

@ Functional styling and decor

USES
The RCA Type BTA-1R AM Broadcast Transmitter is de-
signed to provide an amplitude modulated signal at any
frequency in the standard broadcast band between 535 kc
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 tun-
ing equipment. The equipment will meet all requirements
of the FCC and EIA pertaining to this class of equipment.

The new transmitter is designed to provide improved per-
formance, ease of tuning, simplified installation, and low
cost performance. Modern trends in AM radio broadcast-
ing including increased power, remote control and Conel-
rad requirements together with all-round economy, de-
pendability and decor are also featured in the BTA-TR.
Tetrodes have been utilized throughout the r-f section of
the transmitter to eliminate need of neutralization. RCA's

very successful bi-level modulation has been retained.

Improved functional design and new decor which permits
choice of color combinations to harmonize with studio
color schemes are an important departure in RCA’s new
transmitter line. A single vertically-constructed cabinet
houses the equipment. Square construction permits locating
the transmitter against the wall, or it can be butied against
other equipment. The vertical construction makszs it accessi-
ble from both front and rear for ease of maintenance. A
single front panel tuning control provides easiest opera-
tion. Remote control provisions permit unattended opera-
tion of the transmitter. Also included in the design, with
the addition of accessories, is remote Conelrad switching

and power cutback.

8.6506 13
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BTA-IR Transmitter with front door open
showing accessibility of tubes and com-
ponents. Power Amplifier and Modulator
tubes are shown on top chassis; below is
exciter chassis. All normal operating con-
tacts are shown on two side panels.

DESCRIPTION

The Type BTA-IR Transmitter is designed to provide an
amplitude modulated signal at any frequency in the stand-
ard broadcast band between 535 kc and 1620 kc. The
nominal power output rating is 1000 watts and maximum
output capability 1100 watts. The transmitter will operate
from a 208-240 volt, 60 cycle, single phcse 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 entire transmitter is housed in a single aluminized
steel cabinet. The cabinet consists of two end panels with
the fronis 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. A hinged front door is located between the two
control panels, Rear access is provided by two interlocked

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.

BTA-1R
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AM TRANSMITTERS

XTAL BUFFER 1PA P.A.
osc.
-4-400A
6 AKS 5763 6146 2-4
ST AF MOD.
2-2E26 2-4-400A
L.V BIAS H.V.
RECT, RECT. RECT,
SELENIUM SELENIUM 2-8008

Simplified Block Diagram of BTA-1R AM Transmitter.

removable panels. Control components are conveniently
located on the control panels on both sides of the front
door and all meters are at eye level.

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

Larger pcwer components are mounted on the base.

New design techniques utilized in the BTA-TR provide
simplified tuning, reduced installation time and expense.
Tetrodes are utilized throughout the rf section to elimi-
nate the requirement for neutralization. Another feature
is the very successful RCA bi-level modulation system with
attendent low distortion which contributes to the sound-
ability of the AM transmitter. A new RCA feature is the
attractively colored doors available in red, blue, green
and umber gray. The low voltage power supply utilizes
dry disc selenjum rectifiers for the plate, screen and bias,
Lower power drain and cooler cperation result. The high

BTA-TR

voltage supply is built around two RCA 8008 tubes.
These tubes have a long record of reliability and fine
performance.

Circuitwise the BTA-TR transmitter uses a MI-27632 Crys-
tal Oscillator which has provisions for three switchable
TMV-130B temperature controlled crystal units which main-
tain 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 adjust-
ments, 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 in not required
since all tubes are tetrodes. The modulator comprises twe
2E26 tubes in push-pull, resistance coupled to two 4-400A
modulator tubes. The modulation transformer secondary

www americanradiohistorv com
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SPECIFICATIONS

Performance Speciﬁcafions
AF Input Impedance

AF Distortion (95% modulation):
50-10,000 cycles
50-12,000 cycles .. R
Noise (below 100% modulation).

Electrical Specnﬁcahons

RF Voltage (for frequency monitoring).

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

Power Supply

Line Frequency
Phase

.150/600 ohms

AF Input Level (100% modulmlon) --10 =2 dbm
AF Response:
50-7500 cycles.... L1 db
30-10,000 cycles 1.5 db
30-15,000 cycles +3 db

Frequency Range 535 1620 ke
Frequency Stability. ... . . 35 cycles
Type of Output. .. Single ended
Carrier Shift (0-100% modulohon) ................. 3%
OQutput Impedonce 40-250 ohms

10 V RMS 75 ohms

10V RMS 75 ohms

....1000 wotts
. 1100 watts

o .208/240 volts

.. 60 cyclest
o1

|
i

Rear view of entire oscillator subassembly showing vertical construc-
tion, plug-in terminal strip, etched wiring and simplified circuitry
of BTA-1R AM Broadcast Transmitter.

is tapped to provide bi-level modulation of both driver
and power amplifier, resulting in a very low order of

distortion.

The power supply consists of a high voltage rectifier for
the power amplifier, a low voltage rectifier for all other
plate and screen circuits and a bias rectifier. The high
voltage rectifier uses two 8008 tubes and the low voltage
and bias rectifiers use selenium rectifiers.

Front view of BTR-20A Receiver Control Panel, MI-27539.

Power Consumption:
(0% modulation) 3000 watts {approx.)
(100% modulotian) 4000 watts (approx.)
(average program modulation) 3300 watts (approx.)

Power Factor ... .. ... 90%

Permissible cambined line vol!oge variation and regulonon LE5%
Crystal Heater Power Supply 115 volts 50/60 cycles

Tube Complement

1 6AKS Crystol Oscillator

1 5763 Buffer

1 6146 Intermedicte Power Amplifier
2 2E26 Audio Frequency Amplifier

2 4-400A Modulator

2 4-400A Pawer Amplifier

2 8008 High Voltage Rectifier

Mechanical Specifications

Height e 84"
Width . e e 34"
Depth . i . . 32*/7 (Iess door handle)
Weight (net) 1700 pounds (approx.)
Altitude Range ...0-7500 fr.

Ambient Operating Tempela!ure
(min.) .

..+10°C (50°F)
. -45°C (113°F)

{max.) .

Equnpmeni Supplled

Type BTA-1R 1000-Watt AM Broadcost Treansmitter complete....ES-27238
Including the following:

1AM Transmitter, Type BTA-1R ..MI1-27649

vV Touch-Up Finish Kit . - MI-27660-A

1 Crystol, Type TMV-132B..... . . .. . . M}-27493

1 Set of Operoting Tubes FE MI-27695

1 Set of Frequency De?ermlnmg Ports M1-27691

1 Nameplote MI-28180-1

1 Door (Choose decor as foHows)
Burgundy . . . . MI1-27645-A1
Dork Umber Gray . MI-27645-A2

Peacock Blue
Emerald Green .. .. .
Optional and Accessory Equment

Type BTR-11B Remote Control System.. ... .. MI.27537/27538-A
Type BTR-20A Remote Control System.. . . . . .. . MI-27539/27526

. MI-27645-A3
. MI-27645-A4

Type BW-11A Frequency Monitor . ... .. M1-30011-B
Type BW-66F Modulation Monitor. ... . ... ...M1-30066-B
Operating Spare Tube Kit .. ..MI-27695
FCC Spare Tube Kit L.MI-27696
Power Cutback Kit M1-28099-A
Canelrad Kit ...ES-34209

RF Output Meters MI|.7157.F Series

50 cycle operation is passible with a 50 eycle kit.

BTA-TR
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AM TRANSMITTERS

oKW AM BROADCAST TRANSMITTER

Type BTA-5R/5R-1

FEATURES

Outstanding performance

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

Long life 5762 PA tubes

Choice of silicon or tube high-voltage
rectifiers

www americanradiohistorv com

Only two tuning controls
Broadband neutralization
Compact size

Functional styling and decor
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PA cubicle opened to provide access to PA and modulator. The easily
removed panel in center of cabinet encloses the silicon rectifiers. Ai
bottom of cabinet can be seen the modulation transformer and blower.

USES

The RCA Type BTA-5R/5R1 AM Broadcast Transmitter is
designed to provide an amplitude modulated signal at any
frequency in the 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. The transmitter meets all re-
quirements of the FCC and ElA pertaining to this class
of equipment.

The transmitter operates from a 2087240 volt, é0-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 operotion on 50-cycle ac current.
Simplified power change to 1 kilowatt or 500 watts can
be provided, if desired, by Power Cutback Kits MI-34312-1
and MI-34312-2.

DESCRIPTION
The RCA Type BTA-5R Transmitter (and the Type BTA-5R]

with high voltage silicon rectifiers) is an air-cooled, 5-kw
amplitude modulated broadcast transmitter featuring a
number of RCA’s latest developments. The new exciter-
driver employs etched circuits, three crystal oscillators, and
adjustable broadband circuits for greater operating econ-
omies. Long-life 5762 PA tubes, with improved air-cooling
system, and a new, small sized, improved plate transtormer

are provided in these new transmitters.

Other new design techniques of the BTA-5R/5R1 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 operation person-
nel. The PA tuning control is located on the front panel.
The transmitter is air-cooled, a blower being required 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 componants.

The low voliage power supply utilizes dry disc silenium
rectifiers for plate, screen and bias. Lower power drain
and cooler operation result. Similar advantages are
offered, on an optional basis, by substitution of silicon recti-
fiers for the 8008 tubes in the high-voltage and inter-

mediate voltege circuits of the PA power supply.

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.
Control components are conveniently located on the panels
on both sides of the front doors. All meters are at eye

level to facilitate readings.

BTA-5R/5R-1
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The matched cabinets are designed to combine an attrac-
tive appearance with the utmost in utility. Doors are
offered in burgundy red, peacock blue, emerald green
and dark umber gray, to harmonize with station surround-
ings. Vertical construction permits easier maintenance and
service. It also permits installation of the transmitter against
a wall, and 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-5R 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 sq. ft.

Latest Radio and Audio Frequency

Circuit Design

The BTA-5R '5R1 Transmitter incorporates RCA’s new
MI-27632 Crystal Oscillator with three, switchable, tem-
perature-controlled crystal units. Each crystal will remain
constant within plus or minus five cycles. The three crystals

control main, standby and Conelrad operation. The de-

New Crystal Oscillatar, MI-27632, showing three, switchable tempera-
ture-controlled crystal units for controiling transmitter main, standby

and Conelrad operations.

BTA-5R /5R-1

AM TRANSMITTERS

IPA and meodulator driver stages of the BTA-5R can be seen at top of
open cabinet. The exciter is at the center of the cabinet, and coniro}
equipment is placed just below the exciter.

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 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. It drives a pair of 4-125A tubes where
tuning is accomplished by using a slug-tuned coil con-
trolled from the front panel. These tubes, in turn, drive
two long-life 5762 output triodes. A front panel control

of a vacuum variable capacitor tunes the plate circuit.

www americanradiohistorv com
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Dependable Semiconductor Power Supply

The BTA-5R normally is supplied with Type 8008 RCA
Tubes for the high-voltage rectifier. However, in keeping,
with the latest trend to improve products, another version
of the transmitter has been developed—the Type BTA-5RT,
which incorporates silicon-type rectifiers in the high-voltage
circuits. This rectifier is idcal not only in a cembined opera-

tion, 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 —207°C to
| 45" C and at altitudes up to 7500 feet above sea level.
There is no significant aging of the forward drop char-
acteristics. Across each one of the silicon cells 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 percent peak inverse voltage safety factor.

New motor-driven, slug-tuned power-output coil shown at upper right,
The tuning control is on the front panel.

Silicon rectifier chassis of the BTA-5R1 Transmitter showing two banks

of thirty silicon cells which comprise the full-wave rectifier. Siiicons

offer improved performance since they are particularly resistant to
aging, moisture, and wide temperature variations.

A new slug-tuned coil was developed for the power
output 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 contact pitting from high current in the r-f circuit of
the transmitter. Neutralization of the 5762 PA stage is
achieved by broadband transformers and a variable
vacuum capacitor. The use of a broadband type of trans-
former holds neutralization over a wide band and pre-

vents 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 a pair of 6155/4-125A second audio frequency
amplifiers which, in turn, are resistance coupled to drive a
pair of 3X3000F1T modulators. These modulator tubes are
low mu triodes, drawing no grid current. They are capable

of excellent response and fidelity.

20 BTA-SR/5R-1
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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. The forced air is also used to cool the PA tank
circuit. Rectifier tubes in the BTA-5R are cooled by a
small, thermally-controlled blower, that is not required
with dry-disc silicon rectifiers in the BTA-5R1. When silicon,
high-voliage rectifiers are installed, air from the main

blower is utilized, assuring an additional safety factor.

Close up view of the exciter with two c¢rystal 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.

Complete rear access to all ccmponents and wiring of the
BTA-5R is made through easily removable interlocked panels
shown removed here.

Overload Protection

To provide additional reliability, improvements were made
in the control and protective circuitry of the BTA-5R/5R]1
Transmitter. Primary lines are protected by means of circuit
breakers with thermal and instantanecus overload trip
protection. The 3-phase blower is protected by a con-
tactor with the thermal cutoff in each phase. Relay switch-
ing is sequential so that filaments will not come on unless
the blower is operating. Low voltage is delayed for 30
seconds 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-

BTA-5R/5R-1 21
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Rear of exciter, IPA and modulator driver stages.

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,

Starting surges in the plate transformer, high voltage recti-
fier, and the filter capacitor are eliminated by the use
of a stop-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-
5R/5R1 with the incorporation of this circuit for the sup-

pression of starting 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.

db

/o DISTORTION

Typical response measurements for the BTA-5R showing the measured response compared with the specifications.
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Performance Specificaitons

AF Input Impedance

SPECIFICATIONS

150/ 600 ohms

AF Input Level (100% modulati -+-10 *2 dbm
AF Response:

50-7500 Cycles... +1 db

30-10,000 Cycles VT +1.5 db
AF Distortion (95% modulation):

50-10,000 Cycles 2.5%
Noise (below 100% modulation). 60 db
Frequency Range.. .. 535-1620 ke
Frequency Stability .. £S5 cycles
Type of Output Single ended

24

Carrier Shift (0-100% modulatian,

400 cycles) ... ... ..3% at constant line voltage

5% ot normal line voltoge regulation

Output Impedance 40-250 ohms

Electrical Specifications

10 V RMS 75 ohms

10 V RMS 75 ohms

5000 watts

e 5500 wotts
208/240 volts =11 volts
.60 cycles (50 cycle kit ovoiloble)

RF Voltage (for frequency monitoring)
RF Voltoge (for modulation monitaring)
Power Qutput (nominal)...

Power Qutput Capability

Power Supply

Line Frequency ..

Phose .. ... .. . RIS S . v 3
Power Consumption:
(0% modulation) R I R 12 kw
{100% modulation) . . . Lo 18 kw
{average program modulotion) . .. 14 kw
Power Factor . P ... .90%
Permissible Combined Line Voltage Voriotion and Regulation *+5%

Crystal Heoter Pawer Supply 117 volts 50760 cycles

Tube Complement

6AKS5 Crystal Oscillator

5763 Buffer

6146 Intermedicte Power Amplifier

6155/ 4-125A Driver

5762 Power Amplifiers

2E26 1st Audio Frequency Amplifier

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

8008 High Voltage Rectifier (not used in BTA-5R1}

RN RN NNN — — =

Mechanical Specifications

Height .. . . R . 84’ (80" less floar channels)
Width .. L . EE 69"
Depth . . 32" (less door handle)

Net Weight:
Transmitter.... .. . 3800 Ibs. (opprox.)
420 Ibs. (approx.)

0-7500 f1.

Plate Tronsformer .

Altitude Ronge. ..

Ambient Operating Temperature:
BTA-5R. o F=107C (50°F) min; +457C (1137F) max.
BTA-5RY ... ... —20"C (40°F) min.; +45°C (1137F) max.

7 For -20°C to 45 C ambient temperature operation specify Type CH-1120
Xenon Rectifier Tubes (M{.34615]),

Equipment Supplied

Type BTA-5R 5000-Watt Broad-
cost Tronsmitter (complete) .. ..

Type BTA-5R1 5000-Watt AM
Broadcast Transmifter (com-
plete . .. ...

Including the following:

Tronsmitter Driver ..

Amplifier, Modulotar and
High Voltage Rectifier......

Plate Tronsformer ...

Installation Material Kit.. ..

Miscellaneaus Hardware Kit

Blower ... . L

Door Right Hond (Choose
decar as follows)

Burgundy .. ...
Light Umber Groy.. ...
Peacock Blue ... ...
Emerald Green
Door Left Hand (Choose
decor as follows)
Burgundy RO
Light Umber Groy.. .
Peacock Blue ..

Emerald Green ...

Nameplote ... e

Touch-Up Finish Kit.. .. ...

Dome Type Insulator for
PA Output -

Adaptor or Plate for Co-
oxiol Line Output

1 Set of Frequency Deter-
mining Parts

Crystal, Type TMV-1308
Set of Operating Tubes

Optional and Accessory Equipment

Type BTR-11B Remote Control
System

Type BTR-20A Remote Control
System

Antenno Tuning Equipment.... ..
Filament Hours, Elapsed Time
Indicator _. e

Remote Antenna Current Am-
meter ... ... s
Remote Ammeter Pick-up Unit..
Complete Set of Spare Tubes......
Type BW-11A Frequency Monitor
Type BW-66F Modulotian Moni-
far L
Pawer Cutback Kit (5000 watts
to 1000 watts). ... .
Power Cutback Kit {1000 watts
to 500 wolls). ... ...
Conelrad Kit ... ...
Six Type CH-1120 Xenon Tubes
(for BTR-5A operation from
—20°C to +45°C).i,

www americanradiohistorv com

BTA-5R

ES-27239

MI1-27650

MI1-27635-A
MI-27636-A
MI-34610
MI-7474

. MI-34616

. MI-27645

MI-27645-2
MI1-27645-3

. M)-27645-4

MI-27645-A1
MI-27645-A2
MI-27645-A3
MI-27645-A4

. MI-28180-1

MI-27660-A

. MI-19406-A

MI-34613

MI-27692

. MI1-27493
. MI1-27288

MI.27537 /27538

MI-27539/27536
ES-27256

.. MI-34614

MI-274644
MI-27966
ES-27289
MI1-30011-A

MI1-30066-8

MI1-34312-1

M1-34312-2

. MI1-343123

MI1-34615

BTA-5R]

ES-34206

MI1-27650

MI1-27635-8
MI1-27436
MI-34610
MI-7474
MI1-34616

MI1-27645-3
MI1-27645-2
MI-27645-3
MI-27645-4

MI1-27645-A1
MI-27645-A2
MI1-27645-A3
MI-27645-A4
MI-28180-1
MI-27660-A

MI-19406-A

MI1-34613

MI1-27692
MI1-27493
MI1-34207

MI1.27537 /27538

MI1-27539 /27536
ES-27256

MI-34614

MI-27644
MI-27966
MI1-34208
MI-30011-A

MI1-30066-8

MI1-34312-1

M)-34312-2
MI1-34312-3

BTA-5R/5R-1
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9 KW/10 KW AM BROADCAST TRANSMITTERS

TYPES BTA-5H AND BTA-10H
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FEATURES

® Low operating cost for tubes and power ® Bi-level modulation

. . L
® Low distortion Fewer tubes, fewer tube types

® True High-Fidelity frequency response
® Only two tuning controls g y frequency pon

® Lower voltage, higher dependability

® Grid-controlled thyratron power supply—
split-cycle overload protection ® Easily remote-controlled

B.6535 25
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Front view with sliding doors opened and lower panels removed to show interior arrangement. Note the similarity of mechanical layout.
Cabinets from left 1o right house modulator, power amplifier, exciter, and rectifier and control units respectively.

USES

The RCA Type BTA-5H is a 5-kw amplitude modulated,
high fidelity, broadcast transmitter for operation in the
band of 535-1620 kilocycles, Every consideration has
been given to the simplification of mechanical and circuit
design for ease of operation and maintenance and to
reduction of installation and operating costs. The Type
BTA-10H transmitter is similar to the BTA-5H in design.
It provides a power output capability of better than
10-kilowatts.

The BTA-5H and BTA-10H provide “split-cycle’” overload
or arc back protection through the use of new grid-con-
trolled thyratron rectifiers. “Recycling” circuits work so

1"

rapidly that “off-on” breaks are not audible.

Bi-level modulation, accomplished by adding a controlled
amount of audio to the r-f driver increases efficiency, re-
duces power consumption and reduces distortion.

Smaller size, and new flush-mounted, horizontally-sliding
or “rollback’ doors result in considerably less ““operating”
floor area than other 5 KW’s since no “door-swing” area
is needed. Tubes and Components are mounted on vertical
chassis within easy reach from front or rear. All tubes are
visible through observation windows in the sliding doors.
All a-f and r-f tubes are metered by a total of 23 meters
to provide continuous indication of electrical operation.
Controls are all conveniently grouped on a central panel
strip for simplified fingertip operation.

Low power consumption and low tube costs result in sub-
stantial savings. Fewer tubes and fewer types plus the use
of the same tube in “P. A" and Modulator contribute
further to economical and dependable operation. All com-
ponents are conservatively rated and increase to 10-KW
may be done easily and inexpensively without increasing
cabinet or floor space.

BTA-5H/10H
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DESCRIPTION

The Type BTA-5H,10H AM Broadcast Transmitters are
outstanding in appearance, performance and reliability.
Fidelity, distortion, and noise level are held to standards
meeting the highest requirements. The power output capa-
bility is conservatively rated at 5500 and 10,600 watts
respectively. The frequency range of the equipment is
535 to 1620 k.

The entire transmitter consists of four rugged steel and
aluminum cabinets housing the exciter, power amplifier,
modulator, and power rectifier and control units respec-
tively. These cabinets are installed side by side on two
4-inch wire troughs (supplied) which run the full length of
the transmitter. These individual cubicles simplify shipping
and installation of the transmitter, and when assembled

provide an attractive unified appearance.

The cabinets feature unique aluminum sliding doors which
slide back effortlessly on rubber castor assemblies. These
flush-mounted doors save operating floor space and pro-
vide more “walk-around” area in compact transmitter
rooms. Vertical chassis construction is emoloyed through-
out both the BTA-5H and BTA-10H Transmitters. This pro-
vides uimost accessibility to all components without dis-

assembly by merely rolling back the front or rear doors.

All operating tubes are visible through convenient obser-
vation windows in the doars. The centralized grouping
of the two tuning controls, with all meters grouped on
panels above the doors provide ease of operation. All
doors are provided with conventional plate inter-lock and
high voltage grounding switches for protection of oper-

ating personnel.

Circuit Description

The BTA-5H and BTA-10H Transmitters are supplied with
two UL-4392 Oscillator Units equipped with TMV-129B

Schematic of Bi-level modulation circuis.

BTA-5H/10H

AM TRANSMITTERS

Close up front view of the R-F Driver or Exciter cabinet. Sliding door

is fully opened to show tubes, controls and components. Vertical

chassis construction is employed throughout the BTA-5H and BTA-10H
Transmitters.

Crystal Units. To provide easy accessibility, the crystal
units and tubes of the driver stages are located on the
front of a single vertical chassis.

The crystal oscillator vernier frequency adjustments are
readily accessible. Front panel oscillator switching is pra-
vided to enable selection of the auxiliary oscillator. These
oscillators maintain the frequency within plus or minus
five cycles. The crystal oscillator feeds two RCA 807 Tubes
in parallel operating as a buffer amplifier. A tapped coil
is utilized in the plate circuit of this stage. No neutraliza-
tion is required, and the plate circuit does not require
tuning after initial set-up is made. The frequency monitor
feed is taken from the cathode circuit of this buffer.

The buffer, in turn, excites the driver amplifier consisting
of one RCA 833-A Tube utilizing a slug-tuned inductor in
the plate circuit and broadband neutralization transformer.

The slug-tuning is controlled by a vernier dial located on
the front panel. The RCA 833-A drives the power amplifier.

Also housed in the lower portion of the exciter cabinet
is the low-voltage rectifier uvtilizing four RCA 8008 Tubes.
It supplies plate voltage to oscillators, buffers and audia
stages.
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The Power Amplifier or r-f output stage consists of two
RCA-5762 Tubes, in the BTA-5H for 5-kw operation. A
third RCA 5762 is added in the final of the BTA-10H for

10-kw operation.

The plate circuit of this modulated power amplifier is tuned
by a variable vacuum capacitor which is controlled
manually by a vernier dial located on the front panel.
Neutralization is accomplished by means of a broadband
transformer. The power amplifier tank circuit and output
matching network form a symmetrical network so the load
impedance is the same to both side bands, thus eliminating
a possible source of distortion. The modulation monitor
feed is provided by a transformer across the output of the
transmitter to provide faithful monitoring of transmitter
output. There are no air dielectric condensers in the trans-
mitter, thus reducing arc-over possibilities due to dust

collection. There are only two tuning controls and one

power output control in the transmitter. All r-f stages

operate Class C.

Use of the RCA-5762 tubes in both the power amplifier
and modulator stages not only reduces number of tube
types, but makes possible interchange of tubes to increase

useful life.

Llow audio distortion at frequencies from 30 to 15,000
cycles per second is achieved. This is accomplished by im-
proved audio circuit design, and by modulating the plate
of the r-f driver as well as the power amplifier. Bi-levei
modulation improves the linearity of the power amplifier by
varying the drive in proportion to the modulation. Hum
and distortion is further reduced by utilizing inverse feed-

back in the audio section of the transmitter.

The audio amplifier consists of two RCA-807 Tubes operat-
ing push-pull Class A, resistance coupled to two RCA-828

Tubes, also operating push-pull Class A. These tubes are.

SIMPLIFIED SCHEMATIC DRAWING
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Simple, straightforward, circuit design reduces the number of stages, tubes and com-
ponents to a minimum. Dotted lines indicate changes required for 10-KW operation.
BTA-5H/10H
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ment of this unit contains a special thyratron control cir-
cuit with components arranged on a hinged chassis.
The thyratron rectifier tubes are visible through windows
located on front of the transmitter door. A set of arc-
back and overload indicator lamps are also mounted on
the thyratron tube shelf and are visible through jewels

mounted in the vertical chassis.

The plate voltages for the power-amplifier and modulator
are obtained from the four-phase thyratron rectifier which
employs four RCA-5563 Tubes. A manually operated selsyn
motor, used as a phase-shifter, provides front panel con-
trol of the output plate voltage and a convenient means

for power output control. No bulky contactors are required.

Rear view of audio and modulation cabinet showing accessibility of
components. Bi-level modulation reduces distortion and increases
fidelity to a new high.

Complete accessibility to all “vertical-chassis’”” components and tubes

is facilitated by the use of horizontally-sliding doors made of extruded

aluminum slats. Doors slide back effortlessly on rubber caster
assemblies.

in turn, resistance coupled to two RCA-813 Tubes oper-
ating push-pull Class AB;, in the BTA-5H. In the BTA-10H,
two additional RCA 813's are added to form a push-pull

parallel Class AB, circuit. The sockets and circuitry for
these tubes are already wired into the BTA-5H. The audio
amplifier is direct coupled to the two RCA-5762 Modu-
lator Tubes operating Class B, which provide high level
plate modulation power to the r-f power amplifier. The
bias for the Class AB, driver and amplifier and modulator
tubes is obtained from o long life selenium rectifier.
Plate and screen voltages for the audio stages are obtained

from the Low Voltage Rectifier.

In the high-voltage rectifier and power control cabinet of
the BTA-5H and BTA-10H are located the necessary relays,
switches, controls, tubes, and power-rectifier components.
The front compartment of the power-rectifier is accessible
at all times and is not interlocked but fully protected, to

permit operation of control switches. The rear compart-

BTA-5H,10H 29
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Split-cycle electronic overload or arc-back protection in the
HV rectifier is provided, with positive arc-back indication.
Automatic recycling of the overload and arc-back protec-
tive circuits is another incorporated feature.

The four rugged steel and aluminum cabinets which house
the major transmitter components are readily transported
through average doorways and may be arranged to suit
station needs. The floor plan below shows the usual
arrangement with the cabinets installed side by side on
two 4-inch wire troughs which run the full length of the
transmitter. These individual cubicles simplify shipping and
installation of the fransmitter and when assembled pro-

vide an attractive unified appearance.

Universal cabinets are available to house the phasing
and branching equipment if a directional array is em-
ployed. The externally located, air-cooled plate trans-
former is completely enclosed and shielded, and does not
usually require a fireproof vault. A preformed wiring cable
supplied with the transmitter simplifies the installation and

reduces time to a minimum.

The transmitter is designed and wired to operate from a
remote transmitter control console where this type of
operation is desired; however, the transmitter is usually
operated by use of centralized controls on the front panel.
Speech input and monitoring equipment may also be used
with the BTA-5H,/10H and can be accommodated in stand-
ard broadcast rack-mounting cabinets.
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Performance Specifications

Description

AF Input Impedonce..................

AF Input Level (100% mod.)

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

AF Distortion

50-10,000 Cycles ... ...

Noise, Unweighted (below
100% mod.) ... .

Modulotion ...

Frequency Range ..................

Type of Emission...... .

Frequency Stability

Type of Output ...
Carrier Shift (0-100% mod.)......

Output Impedance

R.F. Voltage (for frequency
monitoring)
R.F. Voltage (for modulation

monitoring)

Power Output Capobility.... ... .

Maximum Ambient Operating

Temperature ...

Reference

BTA-5H
150/600 ohms
+10 =2 dbm

*1db
+1.5 db

2.5%

. —60 db

BTA-10H
150/600 ohms

410 *2 dbm

+1 db
=+1.5 db

2.5%

—60 db

High level class B** High level closs B*~

535-1620 ke
A3

=5 cycles
Unbalanced
Less than 4%

40-250 ohms

10 v. RMS, 75 ohms

10 v. RMS, 75 ohms
5500 watts

-+ 45 degrees C

Electrical Specifications

Power Consumption
(0% mod.) ...
{Averoge) ..
(100% mod.)

Power Factor

Permissible Combined Voltage

Variation and Regulatian......
Crystal Heater Power Supply....
Crystal Heater Line Frequency....

Crystal Heater Phase...... ...

Crystal Heater Pawer
Cansumption

208/230 volts
*60 cycles
3

12 kw (opprox.)
13.5 kw (approx.)
18 kw (approx.)

85%

5%

117 volts
50/60 cycles
1

. 30 watts

* Accessory kit available for 50-cycle operotion.

** With bi-level technique.

BTA-5H/10H

535-1620 ke
A3

+5 cycles
Unbalanced
Less than 5%

40-250 ohms

10 v. RMS, 75 ohms

10 v. RMS, 75 ohms
10,600 watts

+45 degrees C

208/230 volts
*60 cycles
3

20 kw (opprox.)
23 kw (apprax.)
33 kw (approx.)

85%

*+5%

117 volts
50/60 cycles
1

30 wotts

SPECIFICATIONS

Tube Complement

Description

Two Oscillators ... .
Buffer

R.F. Driver .............. e
Power Amplifier
Ist Audio ... ..
2nd Audio ...
3rd Audio ..
Modvulotar

LV Rectifier

HV Rectifier ... ...
Bios Rectifier .. ...
Buffer Tuning .. ...

Driver Tuning ...

PA Tuning

Driver and PA Neutralization.

Number of Meters............. .
Tubes Metered ... ...

Number of Oscillators ... .

HV  Rectifier Circuit.......

Arc Bock Protection... ...

Pratection

Total Tubes

Total Tube Types... ...

to Personnel........ .. .

AM TRANSMITTERS

Reference

BTA-5H BTA-10H
2 RCA 807 2 RCA 807
2 RCA 807 2 RCA 807
1 RCA 833-A 1 RCA 833-A
2 RCA 5762 3 RCA 5762
2 RCA 807 2 RCA 807
2 RCA 828 2 RCA 828
2 RCA 813 4 RCA 813
2 RCA 5762 2 RCA 5762
4 RCA 8008 4 RCA 8008
4 RCA 5563-A 4 RCA 5563-A
Selenium Selenium
Tapped coil Tapped coil
Slug tuned Slug tuned

inductor inductar

Vorioble vocuum
copacitor

Brood bond
tronsformer

23

All RF and AF
tubes

2

. 4-phase thyratron
HV Overload Circuit... . ....... .

Split-cycle
electronic

Split-cycle
electronic

Door interlocks

HV grounding
switches

Mechanical Specifications

Height
Width

Transmitter
Transmitter

Tronsmitter Depth

Tronsmitter Floor Space..............

Tronsmitter Weight (unpacked).. 5300 lbs. (approx.)

Building Entrance

Requirements

Plate Transformer
Plote Transformer
Plate Tronsformer

Plate Tronsformer

Height. ...
Width............

. 84"

130"
32%,"

29.4 sq. ft.

30" wide x 33"
high
347

Floor Space.. 4.75 sq. ft.

Varioble vacuum
capacitar
Broad band

transfarmer
26

All RF and AF
tubes

2
4-phase thyratron

Split-cycle
electronic

Split-cycle
electronic

Door interlocks
HV grounding
switches

26
7

84"

130"

329"

29.4 sq. ft.

5500 lbs. (approx.)

30" wide x 33"
high

45"

22"

31 1/211
4.8 sq. ft.

In order to make improvements in design ond effect ecanomies
in manufociure, RCA reserves the right fo make chonges in
design, components and specifications published herein.
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Equipment Supplied

SPECIFICATIONS (Continued)

Optional and Accessory Equipment

Quan. Description Reference Description Reference
BTA-5H BTA-10H BTA-5H BTA-10H
(£5-28938-A) (ES-28940-A) Power Change Kit
1 Modulator Unit .oco.o.c........ M1-27061 M1-27061 (10 KW-5 KW - MI-28092
1 Power Amplifier Unit........... MI-27062 MI1-27062 Power Change Kit
1 Exciter Unit, Including 2 (5 KW-1 KW). s MI1-28092-A Mi-28092-A
Type UL-4392 Oscillators...... MI1-27063 MI1-27063 50 Cycle Conversion Kit......... MI-27066 M1-27066
1 i H - -
Rectifier and Control Unit.... MI-27064 MI-27064 Matching Left Wing Phasing
1 Control Panel, Installation Cabinet ES-28927 ES-28927
Material Kit and Wiring
Harness ..o MI-27065 MI{-27065 Type BW-11A Frequency
1 Set of End Shields (L & R).. MI-28061 MI-28061 MORIHOT oot MI-30011-8 MI-30011-8
1 Plate Transformer ... MI-27069 —_ Type B_W'ééF Modulation
1 Set of Freq. Defermining Monitor .. MI1-30066-8 MI-30066-B
Capacifors .o MI1-27071F MI-27072% Operating Spare Tube Kit......... ES-27073 ES-27073/27075
1 Touch-up Finish Kit.......... MI-7499-A MI-7499-A FCC Spare Tubes ES-27074 ES-27074/
1 Miscellaneous Hardware Kit MI-7474 MI-7474 MI-27082
15 to 10 KW Conversion Kit 5 lobIO KW Conversion Kit (less 6ous
(60 cycles) Including Plate UDES ES-2 -
Transformer T ES-26944 5 to 10 KW Conversion Set of
2 Instruction 1B-30232 18-30232 TUDES et £S-27075 ———
1 Set of Operating Tubes........ ES-27073 ES-27073/27075 Carrier OF Protection Kit M1.27083 MI1-27083
1 Nameplate ... MI-28180-1 MI1-28180-1
Remote pick-up (Shielded).......... M1-28027-A MI1-28027-A
2 TMV-129B Crystal Units.......... MI1-7467 MI-7467
2 Instollotion Type BPA-5A Antenna Tuner.... MI-27789 ——
instruction Book ... 1B-30233 18-30233 Type BPA-10A Antenna Tuner. ——-— MI-27790-A
Choice of One: .
RF Output Ammeter. .. MI7157-F MI-7157-F BTR-11B Remote Control System MI-27537/27538-A MI1.27537 /27538-A
Remote Antenna Ammeter.... MI-28037 M1-28037 BTR-20 Remote Control System... MI-27539/27526  MI-27539/27526
— . . K 5 MI- .
+ Select dosh ta suit customer’s frequency and tronsmission line imped- Conelrod Conversion Kit.... - M1-34308-1 1-34308-1
ance. Synchro Differentiol Generator.... MI-28324 M1-28324
+4
940 OVERALL FREQUENCY RESPONSE BTA-5H
@ O
— =
o - ™~
w 2 ™
e -a
gl—z 3 OVERALL A-F DISTORTION BTA-5H
w
=Y
ed = -
)
aZ o
30 100 1000 10000
FREQUENCY IN CYCLES PER SECOND
BTA-5H/10H
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90 KW “AMPLIPHASE” AM TRANSMITTER

TYPE BTA-50G

FEATURES

® Requires less than 80 square feet of floor ® Excellent frequency response
space—smaller than many 5 kw transmitters

® Internal blowers—no air-ducts necessary ® Uses long life RCA 5671 tubes

® Cuts tube costs in half ® Designed for remote-control operation

® |lowest operating cost ever offered in a

50 kw transmitter ® Uses fewer major components than any
other transmitter of similar power for max-
® Low R-F harmonic distortion imum dependability
B.6540 33

www americanradiohistorv com


www.americanradiohistory.com

AM TRANSMITTERS

34

Rear view of the BTA-50G “Ampliphase” AM Broadcast Transmitter.

USES

The RCA Type BTA-50G “Ampliphase” AM Broadcast
Transmitter is designed for high fidelity transmission in
the frequency band of 535 and 1620 k¢, providing excep-
tionally low distortion and excellent frequency response.
The new transmitter is an all air-cooled 50 kw phase-to-
amplitude modulated equipment featuring a number of
RCA’s latest developments as well as time tested features
which have proven their worth.

Of particular interest, is the use of a low level exciter
wherein o phase modulated signal is developed with
consequent circuit simplicity and stability. Two RCA 5671
triodes functioning as power amplifiers in the BTA-50G
assure long-life performance. These tubes have logged up
to 60,000 hours of dependable service during a seven year
period of operation—and are “still going strong.” Broad-
casters can capitalize on the extra dividends of lower
operating cost, lower capital investment—increased stabil-
ity of operation.

Outstanding features of the BTA-50G are the small floor
space requirements and ease of installation of the trans-
mitter. It is housed in only 4 cubicles—less space than re-
quired for other 50 kw equipments. This results in a trans-
mitter which greatly reduces initial building costs when
planning a completely new installation. As a replacement
transmitter the BTA-50G yields valuable floor space for
other uses; or, since it occupies so little space it may be
installed in the present transmitter building keeping the
former transmitter in operation during installation, or later
vtitizing it as a stand-by unit. Elimination of the need for
under-floor cable trenches and considerable reduction in
external air ducts, simplifies installation and reduces
installation costs still further.

Completely air-cooled, the BTA-50G requires no external
blowers. Also contributing to heat-reduction and econom-
ical operation is the minimum number of expensive power
tubes required (the BTA-50G uses no costly modulator

BTA-50G
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tubes). This feature contributes to vast savings in initial
tube costs and in the number required by FCC for spares.
Other items eliminated are bulky modulation transformers

and reactors used in other type transmitters.

Many features provide ease of operation. The transmitter
is simple to tune. It has generous, easy-to-read metering
facilities for all major circuitry. Tubes are accessible from
the front. All power tubes are visible during operation
through wide-vision glass windows. The Ampliphase design
combines the efficiency of high-level modulation at radio-
frequency with the attendant economy of low-level modu-

lation at audio frequency.

Ten kilowatt power cut-back provisions can be provided
for day-to-night-time operation. The BTA-50G can be com-
pletely remote-controlled from console if desired. If this
method is employed it is not necessary to make manual
adjustments on the transmitter itself. Complete overload
protection and visible overload indication are convenient
protective feature of the BTA-50G.

DESCRIPTION

The RCA Type BTA-50G Broadcast Transmitter consists of
four equipment cabinets, two of which house the power
amplifiers (MI-27601), one the exciter unit (M1-27602), and
the fourth cabinet the rectifier and control unit, (MI-27603).
The high-voltage reactor (MI1-27609) is able to be housed
in the lower rear compartment of the exciter cabinet, and
the 5 kv plate transformer (MI-27606) in the lower rear
compartment of the rectifier and control unit cabinet. Both
may be fastened to the floor as desired. A BTC-1C con-
sole, an antenna tuner, and monitoring equipment arz

optional items associated with the transmitter.

The transmitter is designed for “Ampliphase’ operation in
the 535-1620 ke AM broadcast band. The term “ampli-
phase” has been coined as a convenient reference to the
phase-to-amplitude system of modulation in which the r-f
signal is phase modulated by audio intelligence at a low
level and then amplified by high gain class “C” ampli-
fiers to the desired power and then converted to an ampli-

tude modulated signal by a suitable output network.

To produce phase-to-amplitude modulation in the BTA-50G
a carrier wave is developed by a common exciter. This
carrier wave is then split and fed to two separate amplifier
chains through phase-shift networks that establish o carrier
phase difference. These two signals are controlled so that
each maintains o prescribed phase relationship with the

other in accordance with the intensity of modulating signal.

BTA-50G

AM TRANSMITTERS

This controlled phase relationship enables the separate
25 kw amplifiers, when feeding their outputs into a com-
bining circuit, to produce a maximum level 50 kw ampli-
tude modulated signal.

Mechanical Description

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 switchgear compo-
nents; and the main plate transformers. The floor plan,
on the next page, illustrates a typical layout of the com-
plete equipment.

It is desirable to leave a passageway at the right end of
the front line cabinets since the circuit breakers and over-
load relays are most accessible from this end of the trans-
mitter. 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.

To make this transmitter adaptable to existing transmitter
buildings, the main distribution components are wall
mounted as shown on the overall floor plan (following
page). The mounting of these components is nat critical

Rear view of transmitter with cabinets open ta show components
of rectifier-control, power amplifier, exciter-modulatar, second power
amplifier cubicles.

www americanradiohistorv com

35


www.americanradiohistory.com

AM

36

TRANSMITTERS

as to location. They can be mounted in existing power
distribution areas if desired. These components are the
Main Plate circuit breaker, a Delta-Wye switch, a Distribu-
tion 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.

TYPICAL FLOOR PLAN FOR BTA-50G “AMPLIPHASE” AM TRANSMITTER
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Each of the four in line cabinets, 44 inches wide by 60
inches deep by 84 inches high, consists of an all aluminum
cubicle erected on a welded steel base. This cubicle con-
sists of a series of panels so fabricated and assembled that
they form a rigid structure with good freedom of access.
The use of aluminum eliminates unnecessary weight and
gives excellent shielding to assure effective confinement of
spurious energy. Front access to the cabinet is through
a twenty-eight inch wide full length door 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 di-
vided by a rear horizontal shelf into upper and lower com-
partments. This gives 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 each side of the
front door, 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,
so as 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.
The left end cabinet and the third cabinet from the left
end are identical and contain the final power amplifier
stages. The 5671 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 5671 tube and its cabinet and the adjacent half
of the exciter cabinet. The lower rear panel contains an
impingement type air filter for the blower. The PA cabinets
are so constructed that the blowers and filters can be
mounted externally to the cabinets, if so desired.

Dual Modulator Exciter

Located directly between the two power amplifier units is
a cabinet which houses in its front section all the com-
ponents from the oscillator through the 6076 stages. The
separate branches are assembled as mirror images for
symmetrical feed to the PA units at left and right. The rear
section contains the 50 kw common output circuit and
harmonic filter.

Two 807 crystal oscillators are located at the bottom front
of the cabinet. Two exciter-modulator units are mounted

BTA-50G

AM TRANSMITTERS

EXC
oscC MOD 4-250

osc Exc 4-250
: MOD

DRIVE
REG

Dua! Modulator-Exciter and Crystal Oscillator Units are feature of
BTA-50G Transmitter. Above drawing shows switching plan,

on sliding rails directly above the drive regulator. The dual
exciter-modulators are self-contained units 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 vertical sub-compartments behind interlocked doors
which contain the 4-250 and 6076 stages. A meter panel
for these stages is provided for at the bottom of these
sub-compartments,

Each of the above dual modulator-exciter units are com-
plete and arranged so that either may be selected instantly
by means of cut-over switches. Thus while modulator #1
is in operation, modulator #2 is in standby condition.
Further, two complete oscillators are supplied with provi-
sions for instantaneous switching 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 common output capacitors of the 2 PA tanks and the
harmonic filter are located in the upper rear of the cab-
inet. Sub-partitions are so arranged in this section that
complete isolation and shielding is affected between the
various sections of the filter and the output capacitor. The
lower rear section of this cabinet contains high voltage
filter reactor and bias supply.

The right hand cabinet contains the high power rectifiers,
low power distribution comporents, and the majority of
the control components. The front of the cabinet contains
the 16.2 kv rectifier tubes and filament transformers, the
5.0/2.5 kv rectifier tubes and filament transformers, high
voltage grounding switches, surge suppressor relay and
resistors, the 16.2 kv filter capacitors, and heating and
cooling equipment to keep this section of the cabinet at
the proper temperature level for best operation of the mer-
cury vapor rectifiers. The top rear section of the cabinet
contains the control relays, overload relays, distribution
contactors, and low power distribution circuit breakers.
The distribution breakers and overload relays are acces-
sible without removing panels and recessed so that they
will not be damaged or improperly operated. The bottom
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rear of the cabinet contains the 5.0 kv rectifier components
including plate transformer. Operational control switches
and status lights for the entire transmitter are located on
the eight inch panels at each side of the door.

Circuit Description

The BTA-50G r-f is generated by an 807 crystal controlled
oscillator, operating at carrier frequency. This signal is
amplified and then separated into two channels differing
in phase by 180 degrees. (Refer to block diagram on
the opposite poge.) Each signal is then passed through
d-c modulator stages so adjusted that a phase difference
of approximately 135 degrees exists between the two
signals. Modulation is appiled at this point to each r-f
channel by a variable resistance type of phase modulator.

At the output of the phase-modulated stages, each r-f
signal has a phase excursion of approximately ==22.5
degrees when modulated 100 percent. The modulation
process consists of the injection of a variable resistance
into the plate tank circuit of the 5693 modulated stage in
accordance with the modulation intelligence. This variable
resistance is obtained through the use of grounded grid
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

High voltage plate transformer vault.

Typical arrangement of wall-mounted switch gear and distribution
transformers. Door at rear gives access to the transformer vault

amplifiers is in the order of 5 watts, sufficient to ade-
quately drive the following class “C” amplifier stages.
These stages use 4-250 tetrodes which in turn drive 6076
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 set-up as
a 90 degree network with the characteristic impedance
required to convert the load resistance to the value re-
quired for optimum operation of the PA tube. Subsequent
operational tuning is accomplished by adjusting the input
shunt element, to provide a non-reactive load for the tube.

In line with recent concepts concerning degree of suppres-
sion of spurious radiation, a completely shielded low pass
filter is incorporated in the BTA-50G output. A two section
low pass filter is used. Each section is a tee network, and
each inductive series element is completely shielded. Two
series-tuned, shunt connected traps are used to provide
added attenuation for the second harmonic.

The drive regulator is a cathode-follower type stage that
samples the audio signal, amplifies it, and applies a de-
sired value to the grids of the second IPA, providing a
variation of drive to the final stage only when needed.
This technique contributes considerably to the overall im-
provement of efficiency during modulation.

BTA-50G
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The drive regulator consists of three audio amplifiers (two
6AG7’s and an 807) driving three 807 cathode followers.
The regulator is used to control the grid operating condi-
tions of the final power amplifier tubes so that they will
be operating at maximum plate efficiency over the com-
plete 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 modulation when maximum
power is required from the final stage the drive is in-

creased over that at carrier condition.

During periods of 100 percent modulation the 5671 power
amplifier tubes require 16.2 kv d-c at 7.5 amperes which
is obtained by using 12 6894 haif-wave diodes in a three
phase double way rectifier circuit. Each pair of 6894 tubes
is operated in parallel for two reasons. First, the 6894
is an economical rectifier tube with a good life record in
more severe service. Two other plate voltage supplies,
5.0 kv and 2.5 kv, are supplied by a three phase double
way center tapped rectifier using 6 8008 tubes. Bias
voltages for all tubes are supplied by a single phase full
wave metallic rectifier. The High Power distribution equip-
ment for the transmitter consists of an electrically operated
air circuit breaker, and a manually operated Delta-Wye
switch which feed both the 16.2 kv rectifier and the
5.0/2.5 kv rectifier. The remaining transmitter power is
distributed through a manvally 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.

AM TRANSMITTERS

Transmitter Control

A reflectometer is supplied for installation at the output of
the transmitter which is sensitive to the standing wave ratio
on the output transmission line to the antenna. A mis-
match acts to remove the carrier by biasing off a low
level stage momentarily to allow the r-f fault to clear
itself. If, however, the fault persists after removing carrier
several times, the plate power is removed by opening

the plate breaker.

Control circuits in the BTA-50G transmitter contain the
following features which are designed to provide maximum
flexibility in control, protection, and operation: choice of
single-button or step-by-step starting, automatic timing and
sequencing of starting operations, provisions for emer-
gency bypassing of some of the time-delay functions,
protection of the operator by a system of interlocking
grounding devices, protection of the equipment by con-
ventional relays and circuit breakers, protection of the
equipment against transmission line irregularities or arc-
backs, protection of the equipment against air failure, and

location of transmitter faults by a system of indicators.

The control of the transmitter is accomplished from the
front of the Rectifier and Control cabinet with provisions
made to allow control from a remote point. Lamps which
show the status of the transmitter control circuits are also
mounted on the front of this cabinet. The control ladder
is arranged and interlocked so that the transmitter can
either be turned on by operating the control switches in

sequence or by leaving all control switches in the ON

SIMPLIFIED BLOCK DIAGRAM OF BTA-50G “AMPLIPHASE” TRANSMITTER

EXCITER-MODULATOR SECTION
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I-0C3
BTA-50G
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position with the exception of the start switch, which when
operated to the ON position allows the transmitter to
avtomatically come on.

The two types of overload circuits used in this transmiiter
are the current type, instantaneous or time delay, which
are connecied directly in the tube circuit and rectifier
ground leads, and the thermal magnetic circuit breakers
connected in the a-¢ power leads used as convenient back
up protection and disconnect switches. The transmitter

circuitry is such that an overload will either lock out the
plate circuit or allow a single reclosure which will reset
if there are no further overloads. In either case when a
lockout position has been reached, the transmitter can be
reset by means of an overload reset control. The principal
overload relays have indicating flags so that even after
the overload has been cleared there is a record of which
overload has operated. Another feature of the control
circuit is indicating lamps on each cabinet which indicate
the status of the interlock in that particular cabinet.

SPECIFICATIONS

Electrical Specifications

Power Line Requirements:

Line e 460 volts, 60 cycles, 3 phase
Combined Regulation and Variation.................. Not more than *=5%
Power Consumption..................94 kilowatts (approx.) at zero modulation
Power Consumption......... 100 kilowatts {approx.) at averoge modulation

Power Factor ...
Crystal Heaters
Type of Emission
Power Output (at transmiiter terminals)................... 53 kllowcns (max.)
Frequency Any specified between 535 and 1620 kc
Frequency Stability.. .Assigned frequency 5 cycles
Type Modulation. .Phase to amplitude
Audio Input -
Audio Response....................... R
AF Distortion.. Less thon 3% RMS 50-7500 cycles
Noise level ....60 db befow 100% modulation
Carrier Shift._........... e e Less than 5% neg. 100% modulation
Type OQutpUL L Unbalanced
Qutput Impedance ..50 ohms nominal
Spurious Emission (2nd hurmomc ond above)...... . ... . ... 83 db down

...+=1.5 db 50-10,000 cycles

Mechanical Specifications

Cabinet Size.... ... ... 44" wide, 84" high, 63" deep
Overall Weight. . . TR 12,000 |bs. approx.
Maximum Altitude. ... T e 6,000 ft.

Ambient Temperature........... e .. M13% F. max.
Moximum Cobinet Welghl‘ 3,093 lbs., approx.
PA Cabinet Weights (ecch). R ..953 |bs., approx.
Plate Transformer Weight (total). . . ..... .820 Ibs., opprox.
Rectifier Weight ...3,093 1bs., approx.
Exciter Weight ... . 1,241 lbs., 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 RF Amplifier

2% 6485 Ist Audio Amplifier
4% 5692 Phase Modulotor

RF Amplifier Section
2 4-250A Intermediate Power Amplifier

2 6076 Driver Amplifier

2 5671 Power Amplifier
Drive Regulator Section

1 6AG7 1st Audio Amplifier

1 807 Intermediate Audio Amplifier

1 6AG7 Intermediate Audio Amplifier with lineority conirol

3 807 Cathode follower output amplifier
Power Supply Section

12 6894 High Voltage Rectifiers

6 8008 Medium Valtage Rectifier

1* OD3 Low Voltage Regulator

1* 0C3 Low Voltage Regulator

Monitor Circuits

1 1614 Frequency Monitor Amplifier
2 bALS Reflectometer
1 2D21 Thyratron Control

* Tronsmitter tube complement provides double quantity of all tubes
starred. Extra tubes are for use in the spare Exciter Modulator.

Equipment Supplied

BTA-50G (ES-27221)

Qty. Description Stock No.
2 Power Amplifiers .. ...MI1-27601
1 Exciter Unit ... .. MI1.27602
1 Rectifier and Con'rol Unn ..MI-27603
1 Installation Material ...M1-27604
3 15KW Plate Transformers ... ... ...Mi1-27605/27605-A
1 5-KW Plate Tronsformer... MI1-27606
3 Distribution Transformers .. . MI-27607
2 Induction Regulators ... ... ... ... MI1-27608
1 High Voltage Reactor. . .
1 Circuit Breoker ...
1 Reduced Voltage Switch
2 Modulator Exciters .
1 Tube Hoist
2 Blowers ... .
2 Crystol Oscillator Unns, Type UL 4392.. MI-19458
1 Miscellaneous Hardware Kit.. R MI-7474
1 Finish Touch-Up Kit . - MI-7499-A
1 Set of Operating Tubes.............ccocoooeer oo [ES-27222
2 Type TMV-129B Crystal Units, including crystal

ground to frequency specified by D.T.W. .
Nameplate

1 line Coupling and Protection Unit........ LM127622
2 Sets of Frequency Determining Parts for Exciter
Modulator Unit .. \M1.27623*

1 Set of Frequency De'ermlnlng Par!s fcr Excner MI-27624*
2 Sets of Frequency Determining Parts for Power

Amplifier . .MI-27625*
1 R-F Output Meter.. . M1-276447
1 Instruction Book .. ...18-30236
1 Installation Instruction Boak........ ...I1B-30235

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

Optional and Accessory Equipment

Set of Spare Tubes ... ...
Set of FCC Spare Tubes
50/10 Cutback Kit for BTA-50G Transmitter.
Remote Control Accommodating Accessories
Type BTR-11B Remote Control Equipment
Type BTR-20A Remote Control Equipment ..
BPA-50 Antennoc Tuning Unit
Remote RF Pickup Unit..... ...
50 Cycle Conversion Kit.........

..MI1-27687
MI-27537 /27538-A
MI-27539 /27526
M1-28903-A/8
M1-28027-A

[ MI1-27066
Type BW-11A Frequency Manitor. .. ... ....MI1-30011-8
Type BW-66F Madulation Monnor,_ o ...M1-30066-B
BTA-50G
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FEATURES

Complete transmitter in single cabinet
Minimum floor space requirement
Lightweight aluminum cabinet

Fewer tubes—fewer types

Low tube cost

Low power consumption

Vertical panel construction provides
reach-in accessibility

High fidelity

Quick frequency change

® Balanced or single ended output

DESCRIPTION

The RCA BHF-TA transmitter combines all the best features
and accumulated knowledge of 25 years experience in
the design, manufacture and operation of broadcast and

high frequency transmitters.

The transmitter is compact coming in one cabinet which
requires 7.5 sq. ft. (7 sq. meters) floor space. The trans-
mitter is completely tested at the factory. This reduces
installation and test time in the field.

The only building requirements are:

Floor Area—Load requirements 200# sqg. ft. or
2140# sq. meters
Incoming power and audio lines

Outgoing R.F. transmission lines

The entire transmitter is housed in a lightweight aluminum
cabinet with a steel base. This cabinet is 84" high, 33”
wide and 32%" deep. It is equipped with sliding doors
that never extend beyond the cabinet, thus minimizing
floor space requirements. The sliding doors are inter-
locked. Automatic high voltage grounding is also provided
for the protection of operating personnel.

B.993

HF TRANSMITTERS

1 KW HF BROADCAST TRANSMITTER

Type BHF-1A

Shielding
All circuits are enclosed for personnel protection. Shield-
ing is complete and no additional screening is required

to suppress unwanted radiation.

Power Circuits

The lower half of the cabinet contains three power sup-
plies. The main rectifier tubes, 8008’s, supply the high
voltage for the PA and modulator tubes. The low voltage
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rectifier utilizes two RCA 866A/866 tubes, and bias is
supplied from a selenium bias rectifier. These rectifiers
and the tube filaments require a 230-volt single phase

supply.

Overload Protection

Circuit protection is provided by high speed circuit
breakers and o plate contactor. The filament and plate
circuit breakers serve as control switches. Circuit breakers
in the cathode circuit of the power amplifier, modulator,
and ground return of the low voltage and bias recti-
fier, operate the plate contactor. All plate and bias
voltages are removed when an overload occurs. Provision
is made for automatic and instant return of the transmitter
to the air after a power line interruption of up to two
seconds duration. If the power interruption is over two
seconds duration, the transmitter will return to the air
automatically, thirty seconds after the power line interrup-
tion is over.

Radio Frequency Circuits

The frequency source contains a type 6AKS5 oscillator, type
6AG7 buffer, 6AG7 multiplier. Five crystal frequencies may
be pre-tuned and are then available for instant selection

with o five-position switch.

The signal is amplified by a 6146 amplifier which provides
ample drive for the two type 4-400A tubes in the power
amplifier. Using tetrode tubes in all radio frequency ampli-
fiers provides high power gain and eliminates the need for
nevtralization adjustments.

Output Circuits

A tank circuit of the pi-filter type provides sufficient har-
monic suppression and impedance matching. If a balanced
transmission line is used a balancing bridge is inserted
between the pi-filter and the line.

Modulator

In the three modulator stages the progrom input signal is
raised to the level needed to modulate the power amplifier.
A push-pull voltage amplifier and a push-pull cathode
follower use two 6146 tubes each. In the Class B modulator
two type 833A triodes are employed. Output from the
modulator is coupled to the power amplifier through the
usual transformer-reactor combination. Inverse feedback is
applied from the modulator plates through an R-C network
to the grids of the input amplifier.

Cooling

A single blower provides the pressure for the forced-air
cooling of the power amplifier tubes and also ventilates
the entire cabinet. An air-operated relay cuts all high
voltages if the blower is not operating properly.

SPECIFICATIONS

Type of Emission..................
Output Frequency Ronge .3.9 to 26.1 me/s
Roted Power Output at Transmitter Termlnols 1 kw, carrier
Output Load Impedance... ... 50 to 230 ohms unbalanced
300 to 600 ohms balonced

Resistive +=JO.1R

Spuriaus Frequency Radiation ....—40 db
Frequency Stobility ....0.003%
Type of Modulotion......ccocniniin i High-level Class B
Program |nput Impedance...... ... 150/600 ohms
Progrom Input Level.......... ....+10 dbm 2 dbm
Audia Frequency Response.. ... ... +2 db, 30 to 10,000 cps
(1000 cps, 60% reference)

Modulation Capability:
400 eps ool
50 to 7500 €ps..ccoiiiiiiiiee

Envelope Distortion (1000 cps, 90% mod.)...... ... ... 4%

Noise Level, Unweighted (below 100% mod.).........................

Carrier Shift Up to 100% Modulation

Power Consumptian:

Unmodulated 2900 watts, apprax.
40% Modulotion ... ...3100 watts, apprax.
100% Modulation . 3900 watts, approx.

Power Factor ... e .9

Power Line Requirements:

Transmitter....230 volts, single-phase, 60 cy., available also for 50 cy.
Cabinet Lights..................... .. 115 volts, single-phase, 50/60 cy.

Permissible Power Line Vartahion .. ..., 5%

Ambient Temperature Range.... +10 C to +45° C

Elevation............. . ... ...8000 feet maximum

Transmitter Height ... e 84"
Transmitter Width RUTRN 33”7
Transmitter Depth ... L.32%

Transmitter Floor Spoce..... . .
Transmitter Weight (Unpacked)............cccoooieni 1500 Ibs (opprox)

Tube Complement—1 Set

FREQUENCY SOURCE
Crystal Oscillator
Buffer ........
Multiplier ... - 1—6AG7
Voltage Regulator ... 1—VR150

RADIO FREQUENCY AMPLIFIERS
Intermediote Amplifier
Power Amplifier

....1—6AKS5
1—6AG7

1-6146

AUDIO FREQUENCY AMPLIFIERS
Voltage Amplifier
Cathode Follower .
Modulator

RECTIFIERS
Low Voltage Rectifier
Main Rectifier
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FEATU

Rapid frequency change
Few tuning elements
No neutralizing adjustments

Minimum of tube types

Electronically controlled power supply with
rapid fault cut-off and automatic re-appli-
cation

i}

HF TRANSMITTERS

10 KW HF BROADCAST TRANSMITTER

Type BHF-10B

i

.li’; {
A

RES

® Sliding panel access doors

® All air cooled . . . high efficiency

® High level modulated for simplicity of

adjustment
® Simplified radio frequency circuits
® Harmonic suppression circuits included

Light weight, aluminum cabinets

DESCRIPT!ION

The BHF-10B transmitter combines all the best features and
accumulated knowledge of 25 years experience in the de-
sign, manufacture and operation of broadcast and high
frequency fransmitters. The four main cabinefs, and ex-
ternal plate transformer contain all the elements function-
ally disposed to deliver a fine quality broadcast signal to
a high frequency radiating system within a short time after
unpacking and placement. The only building arrangements
required prior to installation are (1) a floor area suitable
for the load, (2) incoming power and program service and
(3) outgoing radio frequency transmission lines.

B.994

Power Circuits

The right hand cabinet houses power circuits and the elec-
tronically controlled main rectifier utilizing 4 high power,
mercury vapor thyratrons, type 5563. Electronic control
coordinates several functions (heretofore handled with
cumbersome magnetic devices) into a smoothly operating
system with the selective safety and back up protection
using a sturdy contactor and a high speed breaker.

Low Power Circuits
The right center cabinet houses intermediate voltage, di-
rect current power supplies; the primary radio frequency
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source* and intermediate radio frequency amplifiers. Five
crystal positions are available for instant selection with a
5 position switch. Buffer stages are integral with the fre-
quency source unit which also contains its own direct cur-
rent power supply. The two intermediate amplifiers, one
6146 and three 813’s, provide stable, high gain amplifica-
tion with ample output for driving the power amplifier.

Power Amplifier

Next in line to the left is the radio frequency power ampli-
fier cabinet with two screen grid, type 6166, air cooled
tubes. Use of this tetrode type tube provides a great ad-
vantage in highest power gain with stable operation.
Elimination of neutralizing circuits is a further advantage
resulting in fewer components subject to failure and reduc-
tion of power wasting and excessive radio frequency
currents at the higher operating frequencies.

Output Circuits

Impedance matching of power amplifier output to trans-
mission line along with harmonic attenuation is provided
by a variable network. This circuit allows adjustment during
operation to maintain constant output for variations of
10% from normal load impedance.

Modulator

The left hand cabinet contains all tubes and circuits asso-
ciated with the Class B modulator. Program input is raised
from a 10 milliwatt level to 6500 watts needed to modulate
the power amplifier. Low power push pull stages include
two voltage amplifiers and a cathode follower. Output
from the two air cooled modulator tubes is coupled to the
power amplifier through the familiar transformer—reactor
combination. Approximately 20 db of feedback is applied
from the modulator plates through o simple network 1o
the grids of the input amplifier.

Integral Auxiliaries

All heavier components (plate transformer excepted) such
as filament and intermediate power transformers, filters,
modulation transformer and reactor, blower and filters are
housed in the lower sections of the four cabinets. Front and
rear, light weight, aluminum panels are quickly removable
by hand for full accessibility to any of these components.
Two finger operated locking lugs secure each panel. These
lugs are accessible only after opening the corresponding
upper section sliding door so that it is impossible for per-
sonnel to expose any high voltage circuits without first
opening a door which operates interlock and grounding
switches.

Floor Space

The four cabinets occupy a floor space of 11 feet 1 inch
(340 cms.) front and rear by 2 feet 8% inches (82.5 cms.)
deep. The plate transformer which can be located where
most convenient requires a floor space of 19 x 24 inches
(49 x 64 cms.). Wire ducts are provided to run the inter-
connections between this transformer and the power supply
cabinet.

Optional Supervisory Console

BTC-TA Universal Transmitter Console, MI-28950. This unit
can be supplied where it is desired to combine program
control functions and essential transmitter controls from a
single location in front of the transmitter.

* An external frequency source may be used.

Other Accessories

The RCA International Division can supply spare parts,
program speech input cabinets, local studio equipment,
measuring equipment, transmission lines, antennas, emer-
gency power supplies and other items to equip a trans-
mitter plant as a completely integrated installation.

SPECIFICATIONS

Type of Emission
Qutput Frequency Range..
Power Output at Transmitter 1erm|nu S 10 kw unmoduleated
Output Load Impedance................... 350 to 650 ohms resistive +JO.1R
Radio Frequency Harmonic Outpu v Less than 200 milliwatts
Frequency Stability ...
Type of Modulation.......
Program Input Impedonce .............
Program Input Level (100% Modulation)....
Audio Frequency Response.................... +1,0 db 50 to 7,500 cycles
+2.0 db 30 to 10,000 cycles
Audio Frequency Distortion at 95% Modulation,

2110 dbm =2 db

50 to 5,000 cycles......oooviioiiii 4.0% RMS maximum
Noise Level, Unweighted (below 100% Modulatian)..................... 54 db
Carrier Regulation........ JRUTSTR Less than 5% vp to 100% modulation
Power Consumption:

Without Modulation ... 22 kw approx.

40% Modulation
100% Modulation

28 kw approx.
35 kw approx.

Power Fachar ... ..o e 0.85
Power Line Requirements................ .230 volts, 3 phase, 3 wire, 50 cycles
Permissible Power Line Regulation . . ... 5% zero to full load
Permissible Power Line Combined Regulation
and Variatian Limits..... ... +5%
Ambient Temperature ..~} 45 degrees C max.
Elevation.. ... 8000 feet max.
Frequency Change Time:
(@) 4 to 22 Megacycle Range..... ... 120 seconds max.

(b) Range (a) to 26.1 or 3.2 Megacycle Ranges........ 300 seconds max.

Tube Complement
FREQUENCY SOURCE

Crystal Oscillator
Buffer

.. 1—b6AK5
. 1—6AG7
Daubler o 1—6146

Voltage Regulater . ... ... ... 1—-VR150

RADIO FREQUENCY AMPLIFIER

Tst Intermediate Amplifier.... 6146
2nd Intermediate Amplifier 813
Power Amplifier 6166
AUDIO FREQUENCY AMPLIFIERS

Input Amplifier 807
Ist Intermediate Amplifier. 828
Cathade Fallower 813
Modulator ... ... 5762
POWER SUPPI.Y

4700 Volt Thyratron Rectifier.................... . 5563
Intermediate Valtage Rectifier.... . 8008
Contral ... 2021

BHF-108
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HF TRANSMITTERS

90 KW HF BROADCAST TRANSMITTER

Type BHF-50B

eceEE

5 QQEE

FEATURES

Entirely air cooled ® Single phase filament heating of all vacuum
. - . . tub
High stability grounded grid amplifiers uwes
Quick h ® Motor driven tuning—essential circuit

vick frequency change metering
High level modulation by Class B modulator ® Breaks down into small units for ease of
Low operating cost—low power transportation and installation
consumption ® Sectional fault indication on front panel
Conservative operation of all parts and enclosure
tubes ® Non-critical, low distortion performance ob-
Small floor space requirements—reduces tained by audio feedback in connection
installation and building construction costs with a cathode follower driver for the
Built in wiring ducts—minimizes conduit modulator
and wire trenches—Jlow installation cost ® Attractive appearance achieved by func-
T . ol L tional stylin
Simplified effective control with high speed yling
air circuit-breakers ® Vertical chassis construction for accessibility
T . and maximum ventilation
Simplified power supply—only one main
mid-voltage tap rectifier, one auxiliary and ® Supervisory control console constructed of

one metallic bias rectifier

build-up sections
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HF TRANSMITTERS

DESCRIPTION

General

The new RCA type BHF-50B transmitter is an all air cooled
50-kw amplitude modulated shortwave broadcast trans-
mitter featuring a number of RCA’s latest developments,
as well as time tested features which have proven their
worth. Of particular interest is the use of a grounded grid
power amplifier with consequent circuit simplicity and
stability. Two of the outstanding features are the small
floor space requirements and ease of installation of the
transmitter. The transmitter is designed for high fidelity
transmission in the frequency band of 3.9 to 22 megacycles
and the frequency band of 25.6 to 26.1 megacycles. Radio
stations of this class usually have long operating schedules
which permit minimum time off for servicing and mainte-
nance. This point has been given careful consideration in
the layout and design of the BHF-50B.

Mechanical Design

The general arrangement of the transmitter consists of a
series of self-supporting chassis in line with a front en-
closure to form a unified front panel. A typical floor plan
(refer to plan view) permits installation of the radio fre-
quency portion of the transmitter in a space sixteen and
one-half feet long by nine feet deep. With such an arrange-
ment, the blower and power equipment can be installed
as indicated on the referenced drawing. Other disposition
of the power equipment and blower may be made to make
the optimum use of existing building space. All equipment
is dead-front constructed, with doors in the front enclosure
allowing free access to the driver and P.A., R.F. cabinefs,
modulator and to the transmitter area. With the transmitter
“on the air’, station personnel can walk behind the en-
closure and around the individual units for close inspection
without fear of coming in contact with dangerous voltages.

Single Unit

All incoming power supply and high power rectifier switch-
gear along with lower power distribution circuits, con-
tactors, and control relays are ceniralized in a single unit.
This unit also contains the filament voltage regulator and
distribution transformers.

For installation, the transmitter can be broken down into
units no larger than 50 x 52 x 84 inches, with the excep-
tion, in height, of the modulation transformer and reactor,
which will be approximately 92 inches high.

Operational controls, indicating instruments, indicator lights
and tuning controls are located on the front panel at
appropriate intervals. Tuning operations required for nor-
mal daily adjustments are remotely controlled by front
panel key switches controlling motor drives on the tuning
elements. Power amplifier tuning controls are conveniently
located with respect to the corresponding meters for easy
viewing of d-c power input and R.F. output during tuning
operations.

Control Console

The supervisory control console is designed to be set up
in a convenient position in front of the transmitter. Essential
operational controls and indicator lamps are duplicated on
the R.F. turret of the console. The audio turret of the con-
sole has all controls for program handling. Space and
mounting convenience has been provided in the R.F. turret
for mounting three 4-inch meters in a recessed position
behind the front panel, the choice of the meters being left
to the discretion of the station personnel. The control con-
sole is of the sectionalized type which provides for adding
further sections for associated usage, such as antenna
switching controls, another HF, MF or FM transmitter con-
trol, paralleling controls, etc.
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Frequency Source

Most customers prefer to supply their own frequency
source. In some cases transmitters are driven from o cen-
tral control room. A Frequency Source, therefore, has not
been included in the equipment supplied with the trans-
mitter. RCA can supply an external Frequency Source to
drive the transmitter and lists one under the accessories.

Mechanically Operated Tube Hoist

Tube changing in the driver and power amplifier and mod-
ulator is facilitated by the use of a mechanically operated
tube hoist, solidly mounted in a swivel supporting structure
and suitably located for easy access to the high power
tubes. Swivel supports are provided. The hoist can be
easily lifted from one support to the other, depending
upon which tube is to be removed. Minimum tube change
time is assured by use of quick opening clamp type fila-
ment connectors.

Radio and Audio Frequency Circuit Design

Simplified single ended circuits are used throughout. An
output circuit consisting of a capacity tuned, single turn
primary and a capacity tuned, double turn secondary is
used to control the power amplifier loading and to convert
the unbalanced output of these amplifiers to balanced out-
put. Radiation cooled, shielded grid type tubes are used in
the low power r-f and a-f stages while forced air cooled
triodes are used in all subsequent stages above the 250
watt r-f level and the modulator. High stability grounded
grid amplifiers are used for all r-f stages above the 250
watt level. Only three tube types are used in the r-f
amplifiers. Completely shielded construction in the higher
power stages and use of grounded grid circuits leads to
complete stability and freedom from operation discrepan-
cies. The complete shielding of the r-f stages and the design

HF TRANSMITTERS

of the power amplifier tank circuit and output coupling
network reduces harmonic radiation to a minimum.

The audio section of the transmitter employs push pull
circuits throughout with fixed overall audio feedback. This
design results in a very stable system having excellent
fidelity characteristics with very low distortion and noise
level. A total of three stages of audio amplification are
employed, the third of which is a highly efficient cathode
follower circuit. High level, Class B modulation is employed
resufting in further economy of equipment and operation.

All filaments are heated with power frequency a-c voltage
and filament voltages are maintained within specified
limits by means of an automatic induction regulator. Single
phase filaments are used in all tubes resulting in greater
tube life. All high power tubes have thoriated tungsten
filaments, with subsequent saving in filament power.

Rectifiers

A total of three rectifiers are employed in the BHF-50B.

(1) A single phase full wave unit, using two mercury vapor
rectifier tubes to supply plate and screen voltage for
the low power a-f tubes.

2

~—

A single phase bridge connected unit, using two metal-
lic rectifier sections to supply bias voltage for the
cathode follower and modulator tubes.

—
W
~

A three phase full wave, high voltage rectifier, with a
mid-voltage tap, which supplies plate and screen volt-
age for all r-f screen type tubes and plate voltage
for all triode r-f power tubes and the modulator tubes.
This rectifier has a preheated spare tube which may be
switched into the circuit manually. The plate trans-
former is an air cooled three-phase unit with extended
windings on the primary to provide reduced voltage
for test and tune-up purposes.

66 66 66
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Metering

All essential indicating instruments are located along the
top front of the enclosure and are the 4-inch square faced
type meters with black background. Less important meters
are located behind the enclosure and may be viewed
through windows while the transmitter is in operation.

High-speed air circuit breakers of the hum free mechan-
ical latch type are employed in all high power switchgear.
Overload protection consists of a selective relay system
combining high speed tripping on d-c overloads and short
circuit faults, with time delay tripping on nominal a-c
system overcurrent and under-voltage faults.

The control system is carefully engineered to provide
proper starting sequence and automatic protection against
most operating faults. Circuit indicator lamps provide a
quick means for analyzing and localizing transmitter, tube
or line faults, etc. A reclosing system will return full power
automatically if the plate voltage is removed due to oper-
ation of overload devices on rectifier backfires, vacuum
tube gas arcs, antenna flash-overs or other causes. This
operation is repeated three times. If the fault persists on
the third re-application of plate voltage, the recloser will
lock out until reset manually.

All power circuits are doubly protected by high speed
overload relays and air circuit breakers. In addition, a
special hold-in circuit is provided which permits the trans-

mitter to return instantly to the air in case of a momentary
power line failure, thus avoiding the delay required for
the plate time-delay relay to operate.

Installation

Ease of installation and good utilization of building space
is a feature of the BHF-50B. Being air cooled, no plumb-
ing is required, and its design is such that virtually no
wiring trenches or conduit need be used. All interconnec-
tions are made in either built in or overhead ducts or con-
duits, so that the only conduits or trenches required are
those for the supervisory console and incoming power.
While the plan view shows an under floor air duct and
depressed level blower room, both the air duct and blower
may be above floor level with only slight inconveniences
on accessibility to units located to the rear. Units are de-
signed as sub-groups for economy of floor space and wir-
ing materials, leading to economy of installation labor
as well.

Safety

All possible precautions have been taken to provide max-
imum safety to operating personnel. All doors permitting
access to high voltage circuits or equipment are interlocked
to remove high voltage and to operate o grounding switch
on the high voltage bus. In addition, grounding sticks are
provided in each enclosure where high voltage is present.

SPECIFICATIONS

Electrical Characteristics

Type of Emission.. ... ... A 3 (telephone)
Output Frequency Range..... ... TP Any frequency within the ranges
3.9 10 22.0 mc; and 25.6 to 26.1 mc

Stability.... ... Determined by frequency saurce
RF Power Requlred from Exierncl Frequency Source .....2 watts minimum
Power Qutput. .Not less than 50 kw for frequency
range of 3.9 to 22.0 mc

Not less than 40 kw for frequency

range of 25.6 to 26.1 mc

Modulatian. ... DU OSSO RUUUURURU RN High level Class 8
Capability:
400 Cycles. .Not less than 100 per cent

50 to 7500 Cycles Not less than 90 per cent
Audio Frequency Respanse................. ... +2 db 30 to 10,000 cycles
(Input reference level corresponding to 60 per cent

modulation at 1000 cycles)

Residual Modulation. ... 56 db belaw 100 per cent modulation
Envelope Distortion.......... Less than 4.0 per cent rms (with 90 per cent
modulation at 1000 cycles)
Input Impedance. ... .l Ciiiin..600 ahms
Input Level Requlred for Fu|| Modulatian (400 cycles) 410 =2 dbm
R-F Qutput Load Impedance. ... 300 to 600 ohms resistive
Power Sources:
For Moin Supply.......... ... 460 valts, 50 cycles, 3 phase, 3 wire.

Allowable regulation 5.0 per cent. Allowable total voltoge
variation including regulation, 46 volts.
For Auxiltary Supply..................... 115 volt, 50 cycle, single phase,
approximately 500 wotts
Power Consumptian (less Auxiliories):

0% Modulation
30% Modulation. ..
100% Modulotion .........

Power Factor {ot 100% Modulchon)

2110 kw

At |eost 90 per cent

Tube Complement (less Frequency Source)

5—RCA 4E27A 8—RCA 813
1—RCA 5762 2—RCA 8008
5—RCA 9C25 6—RCA 857B
2—RCA 807

Equipment Supplied

Following is a condensed list of equipment included as a complete
BHF-50B Transmitter ES-8460:

Approx, Approx. Dimensions
RCA Weight (Inches)
Reference Description (Pounds) Height Width Depth

1 MI-8461 Exciter 500 84 25 25
1 MI-8462 Power Amplifier 3300 72 112 65
1 MI-8463  Modulator 1000 84 50 36
1 MI1-8467-8 Control, Distriby-

fion, and Switch-

gear Unit 3800 84 82 48
1 MI-8464  Rectifier 3800 84 70 50
1 MI-8465-A Plate Transformer 2300 50 25 49
1 MI-28236 Filter Reactor 1200 46 26 36
1 MI-7344-1 Modulation

Tronsfarmer 6550 94 49 57
1 MI-7344-2 Mcdulation Reactor 3600 94 43 40
2 MI-B466-A Voltage Regulatar 800 46 16 22
1 MI-8468 Enclasure 800 84 198 6
1 MI-28237 Blower and

Accessories 200 32 57 63
1 MI-8479 Set Doars 560 85 30 30
2 MI-7382-3 Modulation

Capacitor 125 24 18 12
1 MI-8473  Modulation

Capocitor Unit 110 24 24 24
2 MI-28204 Tube Dolly 100 24 24 24
2 Instruction Books — — — —
1 MI-.7474  Miscellaneous

Hordware Kit — — - —

Available Accessories

Frequency Source
Set Small Tubes...
Set large Tubes
Supervisory Console ... .......
Installation Materials Kit
Recommended Spare Parts ... ... .
60 Cycle Conversion Kit.............ccoooiiiii o, .

. MI1-22620

BHF-50B
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FM TRANSMITTERS

9 KW FM BROADCAST TRANSMITTER

TYPE BTF-5B

FEATURES

@® Incorporates “Direct FM" system which re-
quires fewer tubes and parts—easier to
tune

® No spurious frequencies generated by
modulation process

® Low pass filter for adequate harmonic
suppression

® Simplified controls with complete circuit
protection

® Minimum of different tube types

® Vertical chassis construction—front and rear
accessibility

® Exiremely stable

® Designed for remote control

USES

The RCA Type BTF-5B FM Broadcast Transmiiter provides
a maximum 5000-watt output for stations operating in the
88 to 108 megacycle band. It is designed specifically to
meet the more stringent requirements of multiplex service
transmission. Incorporating the latest developments in FM
Tronsmitter design, the BTF-5B is outstanding in perform-
ance and reliability. Compact and simplified mechanical
construction plus attractive cabinet styling produce an
economical installation with dignified appearance. The
entire transmitter is housed in two steel cabinets, and an
additional BR-84 Type Cabinet may be added to house
optional monitoring, test and metering equipment. Accessi-

bility is assured by vertical chassis construction, surface

B.6545

mounting of components and exposed wiring for speedy

circuit tracing.

The exciter unit of the BTF-5B is the newly designed RCA
BTE-10B Type employing “Direct FM" modulator circuits
which requires no special tuning when setting up for
Multiplex and is virtually foolproof. Only seventeen ad-
justments are required and all the circuits are single tuned.
There is a built-in scope for ease of tuning. With “Direct
FM” noise remains constant no matter what the deviation
of the transmitter. A minimum of tubes and components
is required in the new transmitter. All tubes operate at
conservative ratings for long life. The transmitter is de-
signed to operate from o three-phase 240 "208-volt, 50/60

cycle, power line.
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Rear view of the BTF-5B showing ease of accessibjlity, At the top of
the left cabinet note the BTX-1A Subcarrier Generator; just below
it the IPA stage, and at the bottom the BTE-10B FM Exciter.

USES (continued)
By the addition of one or two Type BTX-TA Subcarrier
Generators, ES-27295, the BTF-5B provides means of trans-
mitting two or more services simultaneously over a stations’
regularly assigned FM program channel. Space is pro-
vided in the exciter for the mounting of one BTX-TA
multiplex unit. A second subcarrier generator can be
housed together with other auxiliary equipment in Auxili-
ary Equipment Rack, ES-34211. With this accessory equip-
ment stations can offer background music services or
stereophonic programs while retaining presently scheduled
FM broadcast programming. The use of the equipment for
subsidiary communications and stereo is subject to FCC

approval.

DESCRIPTION
The Type BTF-5B FM Transmitter is comprised of a 250-
watt Driver, MI-24502, housed in a type BR-84 cabinet
and a 5-KW Amplifier, MI-34503 which is housed with the
power supply, plate transformer and forced-air blower
in a matching cubicle. The heart of the transmitter is RCA’s
Type BTE-10B FM Exciter designed for use with one or
two subcarrier generators. The exciter is housed in the

same cabinet with the 250-wait driver or Intermediate
Amplifier.

Accessibility is achieved by vertical chassis construction
plus surface mounting of components and exposed wiring
for easy and speedy circuit tracing and servicing. Six
meters and all controls are grouped on two panels, loc-
ated at either side of the amplifier cubicle. Interlock circuits
protect operating personnel from high voltages when
doors or panels are opened. The cabinets have been styled
functionally to present a pleasing appearance. The doors
of the amplifier cabinet have been styled in several pleas-
ing colors to better harmonize with station decorative plans.
They may be ordered in such hues as burgundy red,
peacock blue, emerald green or dark umber gray.

Multiplex Exciter
A new Type BTE-10B Multiplex Exciter is employed in the

BTF-5B Transmitter. It contains a modernized version of
RCA’s well-known “Direct FM” modulator and frequency
control circuits that require fewer tubes and components.
The exciter, including self-contained dry-disc, 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-
determining circuits of the modulated oscillator. This “di-
rect modulation” process eliminates numerous multiplier
and converter stages with resulting low noise and distor-
tion levels. A subcarrier reactance tube is coupled to o
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 7 tubes of the exciter are used
in the audio and r-f generating circuits. The remaining tubes
are not a part of the basic transmitter and do not effect
the quality of transmission in any way. Failure of any one
of them will not require shut down of the transmitter.

The output frequency is controlled automatically by means
of an AFC circuit in association with an off-frequency
detector. This circuit has a long record of reliable opera-
tion. Off-frequency operation beyond normal tolerance
results in the unit taking the transmitter off the air. In this
case all of the AFC circuits may be by-passed by means
of an AFC switch and the transmitter frequency main-
tained 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 instan-
taneous checking and adjustment of the stable dividers.
Lock in is easily observed at 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.

BTF-5B
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Power Amplifier

Two simplified single-ended amplifiers operating class “C”
follow the exciter. The 250-watt IPA stage is a 7034 tube,
and the final amplifier a type 4CX5000A. The 250-watt
stage is tuned by means of Pi network input and output
circuits. No taps or sliding contacts are used. The induc-
tors are varied by means of silver-plated, movable slugs.
The final amplifier also uses familiar Pi network circuitry,
but in this case, tuning is accomplished by means of
variable inductors operating at ground potential. Large
area contacts having low current distribution are used.
Neutralization is required only in the final amplifier. This
adjustment is not critical and can be made by means of
pre-set slides.

The BTF-5B Transmitter is very easy to tune and maintain.
Power output is controlled by means of a variable, motor-
driven autoformer connected in the primary of the screen
voltage supply. The screen voltage is varied simultane-
ously on both the driver and final amplifier tubes. The
harmonic filter is factory odjusted for the required operat-

ing frequency and requires no field adjustment.

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 stable
operating condition. Overload relays are used in each
phase of the high voltage rectifier. In addtiion, a latching
relay automatically re-applies power to the transmitter
three times before locking-out in case of brief overloads
or power interruptions. The overlcad relays are re-set by
means of an instantaneous key-switch on the front panel.
An overload indicator lamp signals when an overload has
taken place. The relays are accessible inside the front
door of the amplifier cabinet.

Cooling air for the BTF-5B 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. Access to high voltage areas is protected by
built-in high-voltage shorting devices.

Control Features

Meters, controls and indicators are used in adjusting and
operating the BTF-5B at peak efficiency. The BTE-10B ex-
citer has a self-contained multimeter. It is used to read

modulator cathode current, second and third multiplier

BTF-58

FM TRANSMITTERS

grid current, PA cathode and plate current, AFC control
voltage and plate valtage.

The 5-KW amplifier cabinet provides metering of the PA
plate current, plate voltage, hours elapsed-time, VSWR-
power output, AC 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 transmitter-
on, transmitter ready, plate on, and overload.

Remote Control

Remote control facilities are provided in the transmitter
and terminals are pravided for this type of use with re-
mote control units such as the Type BTR-11B. Terminals
are provided for remote control of transmitter on-off,
plate on-off, raise-lower, overload reset, and power out-
put. Remote indication of final amplifier, Cathode current,
IPA cathode current, plate voliage, and power output
are also provided.

Front view of the BTF-5B 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-1A

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

Performance Specifications

Type of Emission.. F3
Frequency Range...
Power Qutput...............

Qutput Impedance (134" O.D. Line).
Frequency Deviation 100% modulation..... 2
Madulation Capability.............. +100 ke
Carrier Frequency Stability. #1000 cycles Mox.
Audio Input Impedance 600/150 ohms
Audio Input Level—*(100% Mad.)................. . ... +10 *2dbm
Audio Frequency Respanse—**(30-15,000 cycles) *1 db Mox.
Harmonic Distartion—***(30-15,000 cycles) . 0.5% or less
FM Noise Level (referred to 100% FM mod.)....... .. ... ... —65db Max.

AM Noise Level (referred to 100% AM mod.) —50db Max.
Subcarrier Input Level (30% mod. of Carrier). .2 volt Max.
Subcarrier Input Impedance..... 10,000 ohms
Subcarrier Frequency .30-67 ke

Electrical Specifications

Main-to-Subchannel Crosstalk..... ... ... —53 db referred to *+7.5 kc/s
deviation of the subcarrier by a 400 cps tone. Main channel modu-
latian 85% by 30-15,000 cps tanes

Sub-ta-Main-Channel Crosstalk _—65 db referred to +7.5 ke
deviation of the main carrier by a 400 cps tane. Subchannel madu-
lated 100% (==7.5 kc/s) by 30-6000 cps tones. Subcorrier modu-

lated 30% on main carrier

Power Lline Requirements:

cycles

Slow Voltage Variation........................... *+5%

Power Consumption 10 000 watts (approx).

Power Factor (GPProX.).......occciiimiimiiio i 90%
Crystal Heaters:

Line.. oo 117 volt, 14), 50/60 cycles

Power Consumphion.. ... 28 walts

Tube Complement

Exciter:
5—6AHS 3-6AQ5 2—5763
1-6146 1-6CL6 1—12AT7
1—6AS6 1—6AU6 1--OD3
1—-2D21 1—1EP1

Driver:

1—7034/4X150A
Power Amplifier:
1—4CX5000A
High Valtage Rectifier:
6—8008

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

Mechanical Specifications

Dimensions {overall):

Width e 592"
Width (with oddmono[ optional monitor rack) 841"
Height o e e e B4
Depth ... . 32"
Weight . ... ... .. .. A, 1200 Ibs. (approx.)
Finish:
Cabinets Dark umber gray, polished stainless steel trim
Doors..... ... ... .............. Burgundy red, peccock blue, emerald green,
or dark umber gray
Altitude Max.

Ambient Temp. Range.

Equipment Supplied

BTF-58 FM Broadcast Transmitter (ES-27280)

Qty. Description Stock No
1 250-Watt Driver ..o P, MI1-34502
1 5-KW Amplifier MI-34503
1 Plate Transformer e MI1-34507
1 Blower .. ... . . ... MI1-34508
1 Side Panel (End Shield). . TP RRTPOPN MI-30541-G84
1 Harmonic Filter ... ... ... ... e MI-27967-1 or -2
1 Reducer 38" to 15/13”. T . MI19112.7
1 Mitre Elbow 90°. ... ... e MI19TT2-18NF
1 Inner Connector e e MILET9313410
1 Caupling ... ... R R MI-19112-8
1 Tool Kit . ... ... .....M1-27088
1 Installation Moterial Kn e e ..M 134505
1 Finish Tauch Up Kit.............. ... M1-27660
1 Crystal {to suit custamers’ osS|gned frequency).....M1-34509*
1 Set of Operating Tubes ... ... ES-27282
1 Doar, Right Hond, choose decor os follows
Burgundy .M1-276451

Light Umber Gray ... ... .. .. U MI-27645-2
Peacock Blue .........
Emerald Green

1 Door, left Hand, Choose.

" MI-27645.4

Burgundy . .. L. .MI-27645-A1

Light Umber Gray ....... . ....MI1-27645-A2

Peacock Blue ... . s MI-27645-A3

Emerald Green T J MI.27645-A4
1 Nameplate . ... . R N . M1-28180-1

Optional and Accessory Equ:pmenf
Auxiliary Equipment Rack for BTF-58 Transmitter

(Specify Door Calar) ... i ES-34211
Camplete Set of Spare Tubes far BTF-58 ...ES-27282
FCC Set of Spare Tubes
Spare Crystal Unit for BTF-58 with Oven (Specify

operoting carrier frequency) . MI1.34509
Type BTR-11B Remate Contral System. MI-27537 /27538-A
Type BTX-TA Subcarrier Generator.......... .....ES-27295
Camplete Set of Spare Tubes far BTX 1A Subccrrler

Generator ... ... MI-34514
FCC Set of Spare Tubes for BTX-1A Subcarrier
Generator ...l e .MI1-34519

Madel 335-BR Frequency and Madulatian Monitor

HARMONIC|88-108MC @ 5KW
) FILTER

4-CX5000

Block diagram of the

MBJET’l'FE)&X 10 WATTS IPA |250 waTTS PA.
EXCITER 88-108MC (n
¥ 7034
| ]
[TBTX~TA
SUB-CARRIER
GENERATOR
LopTiona) | VARIABLE Hi- VOLTAGE
SCREEN SUPPLY
SUPPLY 6-8008'S

BTF-5B FM Transmitter.

BTF-5B
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FM TRANSMITTERS

FM MULTIPLEX EQUIPMENT

j USES

RCA FM Multiplex Equipment provides on-air FM stations
with an inexpensive means of broadcasting two or more
services simultaneously over their regularly assigned broad-
cast channel. With this equipment stations can offer back-
ground music services or stereophonic programs while re-
taining presently scheduled FM broadcast programming.
The use of the equipment for subsidiary communications

and stero is subject to FCC approval.

Multiplexing is the simultaneous transmission of two or
more separate program channels on the same r-f carrier.
By employing the RCA BTE-T0B Multiplex Exciter and one
or two Type BTX-TA Subcarrier Generators, one or two
additional program channels can be transmitted along
with the regular FM program channel. This is accomplished
by transferring the sub-channel programs into the super-

sonic frequency range and frequency modulating the sub-

chanrel programs on 30-67 ke subcarriers. The FM super-

sonic carriers are then used to modulate the r-f carrier.

= - = Special receivers with multiplex adaptors and automatic

i
i

Type BTE-108 Multiplex Exciter. or selective muting circuits are available for receiving the

multiplexed FM transmissions.

FEATURES

Type BTX-1A Subcarrier Generator.

® ‘‘Direct FM” modulation
® Fewer stages—easier to tune
® Buyilt-in scope

® No spurious frequencies generated by
modulation process

® Exciter requires no special tuning when
setting up for Multiplex

® All circuits single tuned

® Muting and cut-off protective circuits pro-
vide built-in protection

B.6552 53
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DESCRIPTION

The RCA Type BTE-10B Multiplex Exciter is a compact,
self-contained unit with built-in power supplies and an
oscilloscope to facilitate alignment. Miniature tubes are
used throughout, and semiconductor rectifiers are used
in the power supplies. The BTE-10B incorporates features
which make it very easy to adjust and maintain, and
extremely reliable in operation.

The r-f multiplier and power amplifier stages of the ex-
citer use relatively broadband, single-tuned circuits, thus
simplifying adjustment. A built-in meter can be switched
to read the following voltage and currents: modulator
cathode current, second and third multiplier grid currents,
PA cathode and plate current, AFC control voltage, and
plate voltage. A monitor oscilloscope incorporated in the
exciter simplifies adjustment and maintenance of the AFC
frequency dividers. A switch permits instantaneous check-
ing and adjustment of all five dividers and a check of
the control action of the phase detector. Displays are in
the form of Lissajous’ figures, with the advantage that
lock-in of the dividers can be easily observed. Checks
can be made during operation without disturbing the AFC
action in any way.

Self-contained power supplies for the BTE-10B employ
semiconductor rectifiers throughout. The high voltage
regulated supply which furnishes d-c plate and screen
voltages utilizes a bridge-type germanium rectifier. Modu-
lator and oscillator filaments are energized by a d-c
supply employing a full-wave silicon rectifier.

All components of the BTE-10B are mounted on a vertical
chassis designed for standard rack mounting. Special
hinge-type mounting pins at the bottom corners permit the
top of the chassis to be swung out for access to the wiring
and circuit components on the underneath side.

Circuits of the BTE-10B, as shown in the block diagram,
consist of a master oscillator which operates at 1/18 of
the carrier frequency; two reactance modulators to pro-
vide modulation for the main channel; a third reactance
modulator for the subcarrier; three frequency multipliers
including the output stage to bring the output frequency
up to the 88 to 108 mc range; automatic frequency con-
trol circuitry; and the power supplies necessary to furnish
a-c and d-c voltages for these stages. The final amplifier
of the exciter acts as a doubler.

Circuit features include the use of a pushpull modulator and
inductive coupling circuit that results in highly linear opera-
tion with very low harmonic distortion. Each tube becomes
almost a pure reactance. Loading of the oscillator is
greatly reduced thus providing better AFC action. More-
over, the pushpull modulator automatically balances out
temperature and supply-voltage changes. The modulating

circuits are very effectively decoupled, minimizing the
possibility of cross-talk between the main channel and
subchannel.

The automatic frequency control circuitry of the BTE-10B
Exciter is characterized by a long record of dependable
operation. A phase detector is used to develop a control
voltage which establishes and maintains o phase lock
between o reference crystal oscillator and the derived
signal. Thus the system is actually an avtomatic phase con-
trol system which achieves a stability precisely matching
that of the crystal reference source. The master oscillator
frequency and swing are reduced to confine phase devia-
tions. Limited pull-in range normally associated with pre-
cise frequency control is overcome by the use of an
off frequency circuit which simuhtaneously provides «
safeguard against uncontrolled and possible off-frequency
operation. The a-c overload switch can be used as a
power “ON-OFF” switch, if desired, and the d-c overload
switch for “Standby Plate” switching. Manuol control of
the oscillator is provided so that failure of any tubes or
components in the AFC section will not require shutdown
of the transmitter.

The BTE-10B Exciter is used in the RCA BTF-5B 5.-KW FM
transmitter. In many instances it may be used to replace
the exciters in previously designed transmitters that will
not meet the stringent requirements of multiplex operation.

Simplified block diagram of a BTE-10B Exciter. The modulator-oscillator
is shown with provisions for inserting one subcarrier.

MODULATOR-OSCILLATOR

MULTIPLIER ~ PA

5763
A o <
N 32 RF OUTPUT
CHANNEL
INPUT 88-108 MC
INFUT FROM
SUBCARRIER
GENERATOR
(30-67KC) AFC SCOPE
6AHM6
IVIDER]
6
6AHS
DIVIDER
Ya
6AU6 (2) 1N34A 6AHE
(CRYSTAL PHASE DIVIDER
0sc DECTECTOR YVa
6AHE 12AT7 BAHE
DIVIDER CATH DIVIDER POWER S
% cath P ER SUPPLY
+300V DC
6AS + 63 v DC
AS6
SNER 63 V AC
2p21
QF F-FREQ
ALARM,
CARRIER CONTROL
B.6552
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BTX-1A Subcarrier Generator

The BTX-1A Subcarrier Generator is designed to provide
a frequency modulated r-f signal having a center fre-
quency in the range of 30 to 67 kc. When used in con-
junction with the RCA BTE-10B FM Exciter, an FM station
can multiplex up to two channels in addition to the regular
program channel on a single r-f carrier. Crystal units pro-
viding a center frequency of 32.5, 42, 59, and &7 kc are
currently available for use in the generator.

All components of the BTX-1A are mounted on a vertical
chassis designed for standard rack mounting. The equip-
ment employs miniature tubes in all stages except in the
power supply which utilizes an OD3 voltage regulator
and germanium rectifiers in a bridge circuit. Other fea-
tures include a built-in monitor oscilloscope which per-
mits instantaneous check and adjustment of all five AFC
frequency dividers, and the control action of the phase
detector.

The BTX-TA circuitry consists of a master oscillator, push-
pull reactance modulators, crystal oscillator, automatic
frequency control, subcarrier muting stage, mixer, cathode
follower output stage, alignment oscilloscope and a power
supply. Two reactance modulators are connected to the
oscillator plate, and the pushpull grids are inductively
coupled to the plate tank. R-f voltages on the two modu-
lator grids are 180 degrees out of phase with respect to
each other, and each is 90 degrees out of phase with the
oscillator plate. Thus one tube appears as a capacitive
reactance and the other appears as an inductive reactance

FM TRANSMITTERS

across the oscillator tank. The magnitude of the reactive
component presented to the tank coil varies with the audio
voltage applied to the modulator grids. The frequency
of the oscillator is varied accordingly. The mean frequency
is controlled by the bias voltage applied to one grid by
the automatic frequency control circuit,

The modulated output from the master oscillator and the
r-f output from a 12AT7 crystal oscillator are then fed
into a mixer. This stage supplies the modulated beat fre-
quency in the range of 30 to 67 ke, which is connected
to the cathode follower. A subcarrier muting stage is used
to disable the mixer and thus suppress subcarrier output
when no audio voltage is present at the audio input termi-
nals of the generator. Operation of this stage is such that
with no audio voltage present at the input, the plate of
the second half of the 12AX7 tube clamps the grid volt-
age of the mixer to a very low value, reducing output
of the mixer to zero. Audio applied to the input of the
muting stage, however, is amplified in the first half of
the 12AX7, rectified by a TN38A crystal diode and applied
as bias to disable the clamping section of the tube. A
five-position switch is provided for switching the muting
stage in and out of the circuit, and also selection of three
different values of time delay before muting takes place.
The pushpull modulation of the BTX-1A is similar to that
in the BTE-10B and has the same features as previously
outlined. The automatic frequency control circuitry used
in the BTX-1A is also very similar to that in the BTE-10B
Exciter, and it performs the same function.

Block diagram of the Type BTX-1A Subcarrier Generator,
6AQS
REACTANCEH]
_ TUBE
sus-
CHANNEL 6AQS5 6AS6 6C4 30-67KC
o= —
PROGRAM FM 0SC. MIXER AMP
INPUT
6AQS
REACTANCEH
PRE-EMPHASIS TUBE
NETWORK
12AT7 12AX7
XTAL - MUTING MUTING
osc. CIRCUIT SIGNAL
6AHE BAHB 6AHB 6AH6 12ATT 2/IN34A
DIVIDER ™™ pviper DIVIDER piviper [T[CATHODE == PHASE
/3 /e Va A FOLLOWER DETECTOR
1EP] 6AU6
! o XTAL
SCOPE o osc.
o
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SPECIFICATIONS

Type BTE-10B Exciter

Performance Specifications

Type of EMission..........oiiiii i e F3
Frequency Range...............iciciiiiiiiiiieieeee e e 88-108 mc/s
Power Qutput. ... 10 watts
Qutput Impedance . ... ... 50 ohms
Frequency Deviation for 100% modulation +75 ke/s

..+100 ke/s min.
.2=1000 cps mox.

Modulation Copobility..... ...
Carrier Frequency Stability......... ... ... .

Audio Input Impedance............................. 600/150 ohms
Avdio Input Level (100% mod.)... .10 *=2 dbm’
Avdio Frequency Response (50-15, 000 cps) ...................... +1 db max.
Harmonic Distortion (50-15,000 cps).............. 50-100: 1.5% max.”

100-7,500: 1% max.
7,500-15,000: 1.5% max.
............. —65 db max.
—50 db max.
.5 volts max.'

10,000 ohms

FM Noise Level {referred to 100% FM mod.} ..
AM Noise Level (referred to carrier voltage).. . ... ...
Subcarrier Input Level (30% mod. of carrier max.)....
Subcorrier Input Impedance. ... ...

Subcarrier Center Frequency Range......... .30-67 ke/s
Main-to-Sub-channel Crosstalk........... .. ..—53 db”
Sub-to-Mein Chonnel Crosstalk.. —65 db”

Electrical Specifications

Power Lline Requirements:
Transmitter:
..240/208 or 117 V, a-c, 50/60 cps, single phase

Slow Voltage Variations.........ccccoooiiiiii *+=5%

Power Consumption ...300 watts
Crystal Heoters:

Line.......... i R 117 V, a-c, 50/60 cps, single phase

Pawer Consumphcn ......................................................... 28 watts

Tube Complement

1 Cathode Ray Tube_... 1EPI 1 Frequency Divider (1/5) 6AHé
2 Reoctonce Modulatar.....6AQ5 1 Crystal Oscillator............ 6AU6
1 Moster Oscillator........... 6AQ5 1 Crystal Frequency
1 Subcorrier Modulator. ... 6CLS Divider (1/5)...... .. ... S8AHS
2 Frequency Tripler............5763 1 Cathode Follower......... 12AT77
1 Frequency Doubler ond 1 Off-Frequency Detectar... 6AS6
Power Amplifier.......... ... 6146 1 Off-Frequency Control ...2D21
1 Frequency Divider ('/3) 6AHé 1 Valtage Regulatar. .. ... OD3
2 Frequency Divider (1/4) 6AH6

Mechanical Specifications

e 242" high, 19" wide, 11" deep
............................................................................................. 80 |bs.

Overall Dimensions... .. .

Weight

Maximum  Altitude.. ... 7500 feet
Ambient Temperature Range ... . 0-45°C
Equipment Supplied

Type BTE-10B FM Exciter... . ... ... .. E8-27278

Camprising the fallawing:
T FM Exciter Unit...... . ...l M1 34501

1 Crystal Unit ... ....M1.34509*
(*Sales Order must specify crystal frequency)

1 Set of Operating Tubes ...MI1-34510

2 Instruction Baook .. 1B-30262

' level measured a1 input to pre-emphasis neiwork using 4C0 cps tone.
? Audio frequency response referred to 75 us pre-emphasis curve.

* Distortion includes all harmonics up to 30 kc/s and is measured following a
standard 75 us de-emphasis network.

* Subcarrier modulation percentage can be brought to 507 if required.

* Reference shall be 7.5 kn/s deviation of the subcarrier by a 400 cps tone.
Main-channel modulated 859 by 50-15,000 cps tones.

Type BTX-TA Sub-Carrier Generator

Performance Specifications

Type of Modulotion. ... e FM
Center Frequency Range of Sub-carrier............ ... 30-67 ke/s
Output Voltage.. ... ..o ...5 volts min,
Source Resistance... . [ERUUU _Approx. 400 ohms, cathode follower
Frequency Deviation (100% subcarrier mod.)................... +7.5 ke/s
Modulotion Copability +25 ke/s

... 22500 cps
Avdio Input Impedance........ ......... TS 600/150 ohms
Audio Input Level (100% mod.)............ [ +10-+2 dbm'

Corrier Frequency Stobility

Audio Frequency Response (50-6,000 cps)’ ... _ .. +1 db mox.
Harmonic Distortion (50-6,000 cps).......cccoooeii e ..1.5% max.’
FM Noise Level (referred to 100% mod.)........................... —60 db max.

AM Noise Level (referred to corrier)....... . _..—50 db max.

Electrical Specifications

Power Line Requirements:
Line... . 240/208 V, o-c, 50/60 cps, single phase
Slow Voltage Voriation. F +5%
Power Consumption..... [ ...100 watts

Tube Complement

2 Reactance Modulotor......6AQ5 1 Frequency Divider (1/5) 6AH6
1 Master Oscillator........... 6 AQ5 I Crystal Oscillotor #2...6AUé
1 Crystal Oscillator #1....12AT7 1 Cathode Follower..........

1 Mixer .............. .6AS6 1 Subcarrier Muting...

} Cathode Follower.............. 6C4 1 Valtage Regulator..

| Frequency Divider (V3) 6AH6 1 Cathode Ray Tube........ 1EP1
2 Frequency Divider (V1) 6AH6

Mechanical Specifications

Overall Dimensians.. 172" high, 19" wide, 10" deep

Weight ...
Maximum Altitude .

Ambient Temperature Range..

Equipment Supplied

Type BTX-1A Subcorrier Generator..............oii. ..ES-27295
Comprising the following:
1 Subcarrier Generatar Unit.. .MI1-34500

1 Set of Operating Tubes....... MI1-34514

1 Crystal Unit, Type CR-18/U... - .MI-34520*
(*Order must specify frequency of 67 58 42, or r 32. 5 ke)

1 Instruction Book ... 1B-30262

Accessory Equipment

Spare Set of Operoting Tubes far BTE-10B Exciter.... ... ... _MI-34510
Set of Spare FCC Tubes for BTE-10B Exciter..... [T MI1-34515
Spare Set of Operoting Tubes for BTX-1A

Subcarrier Generotar ...l e MI-34514
Set of Spare FCC Tubes for BTX-TA Subcarrler Generatar..... MI-34519

Spore Crystal for BTE-10B Exciter.. ..M1-34509*
(*Sales order must specify chonnel frequency.)

* Reference shall be =75 kc deviation of the main-carrier by a 400 cps tone.
Sub-channel modulated 1007 (7.5 kc/s) by 50-6,000 cps tones.

“For use in a stereophonic system the sub-channel frequency response is
50-15,000 cps. No changes will have to be made in the BTE-10B Exciter.

* Coil furnished for 44 1o 54 mc for use where a doubler follows the exciter.

B.6552
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Py
JACK PANEL

SA-6A OR BA-24A
MONITORING
AMPLIFIER

BI-5A VU METER
PANEL

LINE
EQUALIZER

BA-12A OR BA-2IA
UTILITY
AMPLIFIERS

INPUT & MONITORING EQUIPMENT

INPUT AND MONITORING EQUIPMENT

(AM BROADCAST)

4 FOR USE WITH TRANSMITTER
AND STUDIO AT SAME LOCA-
TION the rack at left contains
suggested equipment. The dark
shaded items represent essential
equipment . . , the white open
areas show optional equipment.

REMOTE
CONTROL
EQUIPMENT

BLANK

BR-22A WITH
BA-24A
MONITOR

AMPLIFIER

BLANK

FOR USE WITH TRANSMITTER P :
REMOTE FROM STUDIO the rack BLANK
at right contains suggested :
equipment. The dark shaded
items represent essential equip- : = BLANK
ment ., . . the white open areas 5
show optional equipment.

FEATURES
Cabinets are same height as RCA ® Attractively styled to blend with all contro!
transmitters room installations
f;llkessenhal units may be contained in one ® Suitable for fitting in a flush position to a

side or rear wall

Reserve space in rack for optional

equipment

® Drilled and tapped for standard 19" panels

www americanradiohistorv com
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INPUT AND MONITORING EQUIPMENT

USES

The RCA Standard BR-19A or BR-84 Rack as shown con-

tains all the essential equipment needed to fulfill FCC

monitoring requirements and necessary input functions.

DESCRIPTION

A typical RCA Input and Monitoring Rack may contain,

depending on station’s requirements:

1.

The RCA AM Frequency Deviation Monitor, Type
BW-11A, which indicates continuously and directly in
cycles-per-second any departure from the assigned
frequency. It bears FCC approval Number 1471, for
use in Standard Broadcast stations. It has an cccuracy

of better than =10 parts per million.

. The RCA AM Modulation Monitor Type BW-66F gives

continuous direct reading indication in percentage of
carrier modulation. It will indicate program level, car-
rier shift, and provide demodulation for distortion and

frequency response measurements.

. The RCA Limiting Amplifier Type BA-6A serving as an

auvtomatic means of increasing program level while
limiting peaks to prevent over-modulation, and adja-
cent channel interference. This amplifier provides for
a more effective use of transmitter power by allowing
the system to be operated as near maximum modula-
tion as possible, thus permitting greater coverage at

a fixed power input.

. The RCA Standard Jack Panel Type BJ-24, provided

to improve the overall operating flexibility of o Broad-
cast Station. With the use of patch cords, many
combinations of input and output circuits can be
realized. It can be used freely in emergencies and for
test purposes. Spacing of jack pairs prevents cross

circuit patching.

. The RCA Switch and Fuse Panel, Type 57-D, provides

master switch and fuses for the rack mounted equip-
ment with a ‘power-on’ indicator light and removable

door for fuse access.

* If studio and transmitter are to be at the same location,

some of the following equipments may be desired to in-

crease the efficiency of your operation and can be installed

in the Input and Monitoring Equipment Rack:

58

9.
10.

An additional RCA Standard Jack Panel Type BJ-12
or BJ-24.

An RCA Monitoring Amplifier Type SA-6A or BA-24A,

. An RCA VU Meter Panel Type BI-5A.

An RCA Line Equalizer.
An RCA Utility Amplifier Type BA-12A or BA-21A.

** |t Transmitter will be located remotely from your studio,
some of the following equipment may be desired and can
be installed in the Input and Monitoring Equipment Rack:

6.

7.

The RCA Remote Conirol System Receiver Type BTR-
11B, 20A for unattended transmitter operation.

An RCA type Monitor Amplifier Type SA-6A or
BA-24A.

SPECIFICATIONS

Complete detailed specificotions on each of these approved Input and
Monitoring Equipments may be found in this catalog ar in the RCA
Audio Equipment Catalag.

———

e ————

A typical Input and Monitoring Rack adjacent to an RCA 250 Watt
Transmitter (BTA-250M). Rack can be located separately in any

transmitter set-up.

B.6555
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REMOTE CONTROL

REMOTE CONTROL SYSTEMS

TYPES BTR-11B/20A

FEATURES USES

The RCA Type BITR-11B and BTR-20A Remote Control

® Flexible systems at minimum cost Systems are designed for use with AM, FM or TV broad-
cast transmitter equipment to remotely control the opera-

® Provisions for checking metering circuit tion of the station transmitter. With this equipment a
calibration at control point station can be operated entirely from the broadcast studio

or other remote paint without the presence of an attendant

® Operates without vacuum tubes, ampli- at the transmitter site.
fiers, oscillators or tuned circuits
The Type BTR-11B Remote Control System provides con-

. trol or measurement facilities of all essential transmitter
® lowest telephone line rental and lowest

N functions. Up to ten functions such as transmitter on-off,
power consumption

plate on-off, overload reset, power output, tower lights,

Conelrad provisions may be controlled. Metering of fila-

® Easy accessibility to all terminal connec- ment voltage, plate voltage, plate current, antenna current

tions and components from a common point or from up to three base points.

tower light current, modulation monitor, and frequency

® Home-step provision—rapid homing monitor may be read by means of the system. The Type

BTR-20A Remote Control System is an extended deluxe

equipment providing up to 19 control and metering facil-

® Provides fail-safe circuit ities. All essential functions performed by the BTR-T11B are

provided, plus spare control and metering accommoda-

® pD.C system operates on proven dial tele- tions. This unit may be used to control a second or standby
phone principles transmitter if desired.

B.6602
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DESCRIPTION
The radio broadcast transmitter remote control equipment
consists essentially of a Station Control Unit, a Transmitter
Control Unit, and a number of auxiliary units, the exact
number depending on the functions to be controlled. With
this equipment it is possible to control and ‘or measure the
operation of up to 10 transmitter functions with the Type
BTR-11B Remote Control System, or 19 functions with the
BTR-20A equipment.
The Typical Metering and Control Functions Tables con-
tain a sample list of the transmitter circuits that can be
measured and the operations that can be controlled by
the Station Control Unit at the remote location via two
telephone lines and ground return with a loop resistance
up to 5000 ohms. The station Control Unit
is designed for rack mounting at the studio
location; while the Transmitter Control Unit
and most of the auxiliary equipment is
housed at the transmitter site.

The Studio Control Unit has the following
front panel controls: “home-step” switch,
“on-raise—off-lower” switch, power switch,
indciator lamp, meter, and function indica-
tor dial. The Transmitter Control Unit of
the BTR-11B system has a power switch and
indicator lamp; while the BTR-20A unit has
additional function indicator dial, step
switch, and “on-raise—off-lower” switch to

facilitate local set-up or test operations.

Rear view of BTR-20A Transmitter Control Unit show-
ing power transformer, three polarized and five aux-
iliary relays, rear of stepping switch with cover
removed and switch terminal board on chassis. Two
fuses and strip terminal board for power and tele-
phone line connections are at rear of chassis.

Stepping switches are located in both studio and trans-
mitter units which are rotated to the desired position by
operating the “home-step” switch to the step position. Each
operation of the “home-step” switch rotates the stepping
switch one position. Attached to the shaft of the stepping
switches are indicator dials for indicating the position of
the stepping switches (studio unit only in the BTR-11B
system). Provision is made for rapid homing of the system
by operating the “home-step” switch to the home position.
After the desired function has been selected, the required
operation can be performed by means of the “on-raise—
off-lower” switch.

It is possible to read on the studio meter any desired trans-
mitter meter reading in any position of the stepping
switches. Means are provided for calibrating the line re-
sistance by means of a standard cell. A fail-safe circuit
is provided in the equipment systems to meet all FCC re-
quirements. In the event of a failure of the remote control
system or the control telephone lines, the transmitter is
automatically shut down. Both studio and transmitter units
have self-contained power supplies. The remote control
systems require the use of two “signal service” telephone
pairs plus a ground return. In-as-much as these lines carry
only d-c they can be rented at a minimum rate.

The following auxiliary equipment units are intended for
use with the RCA Remote Control Systems Type BTR-11B
or BTR-20A. The units are necessary in order to make pos-
sible certain specific control and metering functions .Where

Hgeeett ‘}.- e

B.6602
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STUDIQ

TRANSMITTER UNIT

REMOTE CONTROL

fr *
HOME ° t
oo { l ’—%

Simplified Schematic of Remote Control |
System. !
|

such units are provided os part of the transmitrer they ore
not required and may be omitted in ordering.

Remote R-F Pickup, MI-28027-A, provides the means of
observing the antenna current at the studio control unit.
The pickup coil is coupled to the ontenna lead where it
absorbs o somple of the transmitter r-f output. A diode
rectifier provides d-c to operate the meter in the Studio
Control Unit. A pickup can be installed at a common point
to register the combined current of all the antennas. It
can also be instalied at the individual antennas to register
the current of each antenna.

Meter Panel (AM Monitoring), MI-27527, provides the
means of monitoring the output frequency end modula-
tion of an AM transmitter from the remote location. The
studio control unit has provisions for conneciing the meter
panel to the meter circuit of the stepping switch. The unit
contains a separate frequency meter and modulation meter
mounted on a standard 19-inch panel. It includes a step-
down transformer to supply voitage for illuminating the
meter lamps.

A-C Voltage Pickup, MI-27516, is installed at the irans-
mitter and is connected to the transmitter control unit

Meter Panel, MI1-27527 for AM Monitoring.

B.6602
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T ON-RAISE
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BTA-500R Transmitter

Typical Control and Metering Functions for AM
Controlled by BTR-11B

Remote Control Unit {1 tower)

Confrof
Transmitter On-Off
Plate On-Off
Qutput Roise-lower
Overload Reset
Tower Lights On-Off

Spare
Spare
Spare
Home

Mefering

filament line

Plate Volts
Antenno Current
Plate Current
Tower Current
Frequency Deviation
% Modulotion

Colibrate

Dial

Control

Confrol

AM Transmitter On-Off
AM plate On-Off

AM Ovutput Raise-Lower
Overload Reset

AM Duy-Night

Spare

Spare

FM Transmitter On-Off
FM Plate On-Off

FM Output Raise-Lower
FM Overload Reset

Tower Lights On-Off
Home

Typical Control and Metering Function for AM
BTA-IR AM Transmitter {3 towers) and BTF-5B
FM Transmitter Controlled by BTR-20A Remote

Metering

Filament Line

Plate Volts

Common Point Current
Plate Current

Common Point Current
Base Current 1

Base Current 2

Base Current 3

AM Frequency Deviation
AM % Modulation

Filament Line

Plote Volts

Reflectometer

Plate Current

FM Frequency Deviation

Lighting Current
Calibrate
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A-C Voltage Pickup, MI-27516.

metering section. It provides an indication of the trans-
mitter filament bus or line voltage on the studio control
meter.

Tower Lighting Unit, MI-27519, may be connected to the
transmitter antenna tower lighting circuit to provide both
the metering and control connections to the transmitter
control unit. It provides d-¢ voltage to the studio control
meter for indicating tower light current and has a relay
control circuit which enables the antenna tower lights to
be turned on and off from the studio control unit.

Latching Relay Panel, MI-27509-A, is installed in the trans-
mitting equipment where its function is to turn the trans-
mitter on and off, or other similar function. It contains two

Tower Lighting Unit, MI-27519.

Latching Relay Panel, MI-27509-A.

relays which perform this control function when activated
by the studio conirol unit. One relay turns the filament
supply on or off and the other relay turns the plate voltage
on or off.

SPECIFICATIONS
Control Functions:
BTR-11B ... .. ... ... . i 10
BTR-20 A o s 19
Power Requirements. ... 117 volts, o-c, 50/60 cycles

.25 watts maximum
Standard cell

Power Consumption ond/or metering..
Calibrotion ...

Meter_........ 0 10 150 per cent (200 microamps)
Telephone Line.... e Specuql d-c; 5000 ohms loop resistance max.
Fail Safe....... ... ..Meets FCC requirements

FInish e o o e Light umber groy
Dimensions (overall):
BTR-11B Tronsmitter Control Unit
BTR-11B Studio Control Unit..........
BTR-20A Transmitter Control Unit. ...

19 wide, 834 high, 11" deep
19 wide, 8% high, 6" deep
19" wide, 834’ high, 127" deep

BTR-20A Studio Control Unit ... I 19 wide, 834" high, 87" deep
Weight (approx.):

BTR-11B Tronsmitter Control Unit. . . . . ... 18 lbs.

BTR-118 Studio Conirol Unit. e TSP 18 bs.

BTR-20A Transmitter Control Unit. ... ... 20 Ibs.

BTR-20A Studio Control Unit ... ... 20 Ibs.

Equipment Supplied

BTR-11B Remote Control System {10 functions) consisting of:

1 Studio Control Unit ... e ...M1.27537

1 Transmitter Control Unit. PRTTR ..MI1-27538-A
BTR-20A Remote Control System (19 functions) con5|s||ng of:

1 Studio Control Unit.... .

1 Tronsmitter Control Unit. .

. MI-27539
MI1-27526

Accessory and Optional Equipment

2-Meter Panels (AM Monitoring)
A-C Voltage Pickup..
Tower Lighting Unit.. .
Latching Relay Ponel (including two reloys)..... . ... MI-27509-A
Remote R-F Pickup..... ... .M1-28027-A
Meter Communicator MI-27541

Tower Light Monitoring Unit. |

Weatherprcof Enclosure for M|27544
Combining Latching Relay. . . M1-27524-1
DPDT High Power RF Contoctor. . e M1-27755-4
DPDT Lower Power RF Contactor . Lo .. MI-27545
4PDT Low Power latching Reloy... C..M1-27524-3
Remote RF Pickup Unit (Base Currents up to 'IO KW)_._ ..MI1-27966
Motor Operated ) Frame Breakers.. ... ... . ... _.MI1-27542
Remote Confrol Accessory Kit for BTA-50G. . S .MI-27687
Remote Control Accessory Kit for BTA-250M.. .. ... ... o M1-27522
Remote Conitroi Accessory Kit for BTA-500MX/TMX_.... ... M1.27523
Remote Output Control for BTA-5/10H. .M§-27517
Remote Filoment Control for BTA-5/10H. . . e ML27518
Remote Power Cutback Kit for BTA-5/10H. . ... ... .....MI1-27520
Miscellaneous Resistors and Ports for BTA-5/10H..... . ... MI(-27540
8.6602
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CONELRAD RECEIVER

Desk Mount, Type CR-17B

APPLICATIONS

The Federal Communications Commission requires every

station in the Amateur, Standard Broadcasting, Public

CARRIER FaD8, ] Safety, Special Industrial, and Land Transportation Radio
(;;r b . . . .
@ @ | Services to observe all Conelrad radio alerts. Notification

‘ of a Conelrad radio alert may be assured by continuously

o SPEAKER monitoring a broadcast station which will proceed as
Af ARM ON
POWER CLUSTER

follows in the event of an alert:

M ' :
i GEN OFF w
@_F' No CEHRIER Laid

1. Cut the carrier for approximately 5 seconds.

TIMER

VOLUME @«

RESET

TUNING . Return carrier to the air for approximately 5 seconds.

2
&

"4':} pgcg;vER
CONELRAD T

o

2
3. Cut the carrier for approximately 5 seconds.
4. Return carrier to the air.

5

. Broadcast approximately 1000 cycle tone for 15

seconds.

6. Make announcement of Conelrad radio alert.

FEATURES

7. Repeat announcement of alert.

. 8. Remove carrier from air.
® Meets FCC requirements
Broadcasting of essential information and instructions
® Designed for continucus operation during the alert will then be made on either 640 or 1240
, ke depending upon the facilities available in your area.
® Two tuning sections—tunable to broadcast

band and preset to Conelrad frequency At the conclusion of the alert, normal operation will be

resumed by the station to which the receiver was tuned

® Silent or audible monitoring before the alert.

® Automatic visual indication on loss of car- For emergency weather and flood warnings, the broad-

rier or presence of Conelrad carrier— cast station will proceed with steps 1 thru 5 and then

provisions for external alarm transmit the emergency weather report.

® Avutomatic switching between broadcast
station and Conelrad channel

DESCRIPTION

The RCA Conelrad Receiver is designed to provide con-
® Fail safe indication tinvous monitoring of a selected AM broadcast station for

reception of Conelrad radio alerts or emergency weather
® Built-in ferrite rod antenna ' ' _ '

warnings. A tuning knob is provided at the rear of the
® Provision for connecting external antenna cabinet for presetting the receiver to Conelrad frequency
and ground in weak signal areas 640 or 1240 kc, whichever is availoble in your area. A

Cng | of Elecirom vic RADiation green pilot light indicates that the receiver is on, and
N rol a ectromagnatr .

C.4618 43
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DESCRIPTION (Continued)

that the carrier of the selected broadcost station is being
received. A toggle switch provides either audible moni-
toring, or silent monitoring to eliminate nuisance noise in
your radio room. Absence of a carrier or receiver failure

is indicated by o red pilot light.

In the absence of a carrier, the RCA Conelrad Receiver
automatically switches between the broadcast channel and
the Conelrad channel until a carrier is received. During
this process the red light (indicating the absence of «
carrier) will remain on. When a signal is received, the
receiver locks on that channel, the red light is extin-
guished, and an orange or green pilot light will indicate
which carrier is being received (broadcast channel or

Conelrad channel).

Conelrad Radio Alert

In the event of an alert, the receiver automatically (1)
lights red indicator on front panel, (2) turns on the speaker
to receive the Conelrad alert message, and (3) switches
avtomatically to the pre-set conelrad frequency and

lights orange indicator. A three-position switch on the

front ponel permits the pre-setting of an externol alorm
circuit (to which o buzzer, bell, light or other means of
indication may be connected) so that (1) the absence of
a carrier will actuate the alarm, or (2) the presence of
the pre-set Conelrad Cluster Carrier of 640 or 1240 kc
will actuate the alarm, or (3) the alarm will remain off.
At the conclusion of the alert, the receiver automatically
returns to the regular broadcast station to which the re-

ceiver was tuned before the alert.

Emergency Weather Warning

In the event of a weather warning, the receiver auto-
matically turns on the speaker to receive the emergency
weather report. A switch on the front panel permits the
pre-setting of an external alarm circuit (to which buzzer,
bell, light or other means of indication may be connected)
so that the absence of a carrier or the alerting procedure
followed by the broadcast station prior to the transmission
of the emergency weather warning will actuate the alarm.
At the conclusion of the weather report, the broadcast
station will return to its normal programming and the re-

ceiver may be re-set for silent monitoring.

SPECIFICATIONS

Frequency Range ..550-1600 ke

Supply Voltage ... 115 volts, 50/60 cycles

Power Consumption. .35 wotts

Temperature Rating —22 to 4122 F. (—30° to +50 C)

Height 92", Width 13V>", Depth 6"

Dimensions. ..

Weight:
Net ... . 15 dbs,
Shipping .. Cn 24 lbs,
Finish.. . . . Umber groy Hammeroid enamel over zinc chromote

primer with brushed oluminum front panel
Type of Circuit . RUTIOTURP Superheterodyne

25 microvalts ot 640 ke
15 microvolts ot 1240 ke

Sensitivity .

.40 db down ot +16 kc

Selectivity .

Spurious Response !mage more than —44 db at 1600 ke

Audio Output... . . C o 1.0 wott

Duty Cycle ....... .Continuous

Tube Complement:
(1) 12BEs, (1) 12BA6, (V) 12AV6, (1) 35C5, (1) 12477, (1) 35W4

Ordering Information

Equipment includes receiver, a-c power supply, loudspeaker, built-in
ferrite rod antenna, and one set of tubes housed in an attractive desk
cabinet containing a control panel ond 6-foot o-¢ cord with plug. Re-
ceiver shipped complete ond ready for aperation. Simply plug into
ony 115 volt, 50/60 cycle power outlef.

Type CR.-17B Canelrod Receiver . .MI31874-A

C.4618
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450 MC REMOTE PICKUP EQUIPMENT

Type CSU-15CH Station Transmirter-Receiver.

FEATURES

® Choice of one-way or two-way remote pick-
up equipment for broadcast applications

® Permits continuous operation at low main-
tenance costs

Improved frequency response
Remote control functions available

Available with AC or DC Power Supplies

Line of sight range up to 30 miles

USES

RCA’s Remote Pickup Equipment provides an economical
means of transmitting program material from o distant
location to the broadcast studio. Serving as a radio link,
the system permits reporting special events, sports con-
tests, on-the-spot accidents and other newsworthy hap-
penings; relays entertainment from remote locations, and

can transmit other evenis of local interest.

The remote transmission equipment allows utmost pro-
gramming flexibility since it requires no special installa-
tion or time consuming and costly telephone line charges.

B.6620

Wherever the Mobile Transmitter is located, it can be
broadcasting in a matter of seconds standing still or
moving. It may, therefore, be considered as a temporary
remote studio when housed in a sports arena, auditorium,
or other semi-permanent site, a mobile studio when set
up in auto or truck, or merely as a one-shot remote broad-

cast transmitter for reporting special events.

Remote Pickup Equipment can be used for such other
services as dual frequency operation, cuing, and to pro-
vide order service o exsiting microwave or remote pickup
systems. Equipment is available for use in any of the
remote pickup channels now authorized by the FCC. The
405-470 mc band has become the most popular for this
application since there is less interference from man-made
noise, the equipment, especially the antenna, is smaller
physically, so higher gain antennas can be conveniently
used.

DESCRIPTION
RCA VHF and UHF Equipment for Remote Pickup Appli-
cations in the 450-470 mc band consist primarily of a
Type CSU-T15CH, 15-watt, 115 volt a-c operated station
transmitter receiver combination housed in a desk type
cabinet; and the Type CMU-15B 15-watt Mobile Unit
for 6 or 12 voit d-c operation mounted in a drawer type
case. Other items include suitable power supplies, anten-

nas, transmission lines, and test equipment. A number of

www americanradiohistorv com
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Type CMU-15B Mobile Transmitter-Receiver.

custom equipment packages can be made up by combin-
ing these various items. The most popular arrangements

are:

1. A two-way remote pickup equipment package con-
taining two Type CSU-15CH station units, modified

for continuous operation.

2. A two-way remote pickup equipment package con-
taining one Type CMU-15B Mobile Unit and one
modified Statian Unit, Type CSU-15CH. The station
unit can be operated continuously, while the Mobile
Unit has the normal 20 percent duty cycle.

3. A one-way remote pickup equipment package con-
taining one modified CSU-15CH Station Unit located
at the remote point.

fThe CSU-15CH Station Unit includes separate rf trans-
mitter, receiver and power supply haused in an attractive
dynamically styled cabinet which requires comparatively
little space on a desk or table. Maintenance is facilitated
by “all top tuning.” Built-in metering sockets and tuning
adjustments are available by merely lifting the cabinet
lid. The transceiver is supplied with o transistorized micro-
phone, built-in speaker, tubes and one set of crystals.

The CMU-15B Mobile FM Radio includes a transmitter,
receiver and power supply with one set of tubes and crys-
tals mounted in a sturdy, compact, drawer type case which
provides easy access for maintenance. It is supplied with
microphone, speaker, antenna, control head and connect-
ing cables.

Other available systems items include the MI-31228 Fan
Kit for use with the Station Unit if continuous duty opera-
tion is desired. The M!-31399-1 Omnidirectional Station
Antenna for 450-470 mc operatoin provides a gain of
7 db. It is provided with mounting clamps, flange type
transmission line fittings for 7s-inch copper and an MI-

31654-13 Adapter required for use with RG-80,/17U line.
A 1000-watt Onan Power Plant, Type AJIR or a Turland
Combinator a-c d-c generator is available as a 115 volt
a-c supply for use with the CSU-15CH when used in
mobile applications.

A useful directional antenna is the MI-3606-1 Andrew
Corner Reflector providing a gain of 8 db. It includes
mounting clamps and flange type transmission line fitting
for 7s-inch copper. The Type 116 Andrew Yagi Directional
Antenna with a gain of 10 db is suggested for portable
use where o directional antenna is required. It has
threaded socket for %-inch IPS Pipe and Type “N” Re-
ceptacle for use with RG-8U Cable. Type G-4 Transmis-
sion Line packages consisting of 78-inch soft drawn UHF
Coax with fittings are available in line lengths of 100
feet, 125 feet or 150 feet, or other specified lengths, for
use with Mark Products or Andrew Type 3603-1 Antenna
and Type CSU-15 Series Transmitters. RG-8U Cable and
Male Connector MI-31654-14 for use at the Transmitter
end and Male Connector MI-31654-7 for use at the An-
tenna end comprise other installation accessories.

The Type CX-8A1 Frequency and Modulation Monitor pro-
vides facilities for checking the radiated carrier frequency
and modvulation devitaion of the mobile and station radio
transmitter for compliance with FCC rules. The CX-8A1
can also be used as a field strength meter and as a pre-
cise signal source for the accurate aligning of radio re-
ceivers. The equipment employs internal batteries making
it especially adaptable for field use.

The RCA Type CX-7B Portable Test Meter is recommended
for adjustment of both mobile and station equipment
having either built-in metering sockets or point-to-point
checking facilities. \n addition to measuring d-c voltages
and currents, the meter may be used for measuring audio
output or noise quieting of a receiver, as well as the
relative radiated power of a transmitter. The Meter is
supplied complete with “sniffer” antenna and voltage,
current and audio cables.

SPECIFICATIONS
Available Equipment

450-470 mc, 15-watt, a-c operated Transmitter-
Receiver in desk type cabinet. (Supplied with
transistorized micraphone, built-in speaker, tubes
and crystals) ... R e Type CSU-15C(H)
Same as abave with dual frequency transmitter
and receiver . e s .Type CSU-15C(H)-DTR
Some as above with Remate Contral. {Includes a
line ierminating panel, test handset with hana-
up cup and remote control unit). ... ...
450-470 mec, 15-watt Mobile Transmitter-Receiver
for 6 or 12 volt operation. {(Supplied with Power
Supply, tubes and crystals in drawer-type case.
Supplied with microphone, saeaker, antenna,
control head and connecting cables) .. Type CMU-15B
Same as above with dual frequency fransmitter
and receiver i Jype CMU-15B-DTR

Type CSU-15CR(H)

B.6620
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TUNING AND PHASING

ANTENNA PHASING EQUIPMENT

FEATURES

® Individual “custom” design provides opti-
mum operation for day and night patterns

® Circuits designed for maximum stability
and operating flexibility

® Front-panel-controlled variable components
provide adjustment under power

® Coordination of both phasing and trans-
mitter design assures matched performance

DESCRIPTION

RCA Phasing and Branching Equipment is custom-built to
provide precise coverage patterns to fully meet the require-
ments of both the Broadcaster and the FCC. This “custom”
equipment is designed for use with its companion ontenna
array to assure “tailored” patterns for optimum day and
night coverage, and is available in o wide selection of
cabinets. From the initial plan to the finished product,
RCA bases its design on requirements of the station engi-
neer and his consultant. RCA has had over twenty years
of experience with Phasing Equipment and has completed
hundreds of custom installations.

Front ponel controlled rotary coils, one for each tower,
provide independent current amplitude control for each
antenna, offording maximum flexibility. Lagging “T” net-
works are provided to properly phase the currents to the
various antenna transmission lines. The two series legs of
each phasing network consist of two ganged rotary coils
with a single front-panel control. Networks provide inde-
pendent phase adjustment for each antenna current over
a wide range with precise impedance matching. When
antenna currents do not require phase delay, RCA employs
economical series resonant circuits with rotary coils to
provide the proper phase adjustment.

Line Terminating Units are necessary to obtain exact
impedance matching between transmission lines and an-
tennas. RCA installations incorporate circuit components
with generous values, resulting in exceptional flexibility
which permits “on-the-spot’” adjustments over a 2-to-1
impedance range.

Reliable switching facilities are indispensable for changing
from day to night patterns, or from nondirectional to
directional patterns. Pattern switching is accomplished by

B.6650

BTA-IR Transmitter with matching left-wing phasing cabiner.

use of remotely controlled, positive-latching relays. This
arrangement provides the switching of completely separate
“day-and-night” power dividing and phasing networks,
and changes the values of the network arms of the Line
Terminating Units. Pattern-switching relays have pilot con-
tacts which can be used to monitor the relay operation
by means of indicator lights. The pilot contacts can also
be connected in the transmitter interlock and control cir-
cuits to provide a single control of pattern change.
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1-KW, 5-KW AND 10-KW PHASING AND
BRANCHING EQUIPMENT

Equipment is available in o wide variety of arrangements.
These custom equipments may be housed in one or more
of the new RCA stylized cabinets made of aluminized
steel which provide improved magnetic and electrostatic
shielding. The cabinets consist of end panels with front
edges formed to provide control panels, mounted on a
sturdy welded steel base. Rear access to each cabinet is
provided by two interlocked removable panels.

The doors of the cabinets are pleasingly styled and fin-
ished in tones of burgundy red, peacock blue, emerald
green, or dark umber gray to match the color scheme of
any broadcast station. The cabinet provides a matched
wing for housing the phasing equipment when used with
the RCA BTA-250M, 500R, TR or 5R Transmitters. For
complex antenna arrays, “side-by-side” matching cabinets
are used to provide the additional mounting space re-
quired for properly housing the additional phasing and
branching components.

In order to estimate floor space required for installation,
the following cabinet requirement chart will prove help-
ful. Each cabinet measures 84-inches high, 34-inches wide,
and 33-inches deep.

Power Two Tower Three Tower Four Tower

Directional Night 1-XW &) m (1 or2)
and Non-Directional 5-KwW ) (M (2)
Day 10-KW () {1 or2) (2)
. . . . . . One Pattern 1-KwW (1) (1) (2)
1-KW Ph C
K. Phasing ?blne' sh?wmg slm;')lluny of design and layout. Cusfom Directional Day 5KW R (1 or 2) 2)
equipment provides maximum stability for dependable AM operation, and Night 10-KW m (1 or 2) 2)
Two Pattern 1-Kw (Tor?2) (2) (2 or3j
Directional 5-KW {1or?2) (2) (3)
Day and Night 10-KW 2 2) (3)
Typical schematic diagram of antenna phasing equipment,
PHASINrC) B BRANCHING
FALIPIAE
POWER DIVIDING PP:\SanG A
NETWORKS NETWORKS LINE TERMINDATING utnTs
~ . — — e e ~

n_/“_-*_'—‘-ﬂ_v
i —_— >
By

¢
$ TRAMHGMIGEION
N [WENT:
s — —_ = —T
H i
'

5.
va

O [T

TRANSMISIION
LANE ]

1 -
T— ’r?é\; 1 |
i
O - N TOWER 8O 3
TRANSMISSION
LINE
<
P
133\ ! 10wsauoaT
TRANSMISSION "L‘J
LINE
RELAYS SHOWM IN DAY ;
PATTERN T

68 B.6650

www americanradiohistorv com


www.americanradiohistory.com

TUNING AND PHASING

ALTERNATE 1-KW, 5-KW AND 10-KW ANTENNA
PHASING AND BRANCHING EQUIPMENT

RCA Phasing and Branching Equipment for 1-KW,
5-KW and 10-KW installations may be economi-
cally housed in the standard BR-84 Rack Cabinet
(at left and at right). This type of cabinet is suitable
for simple antenna phasing systems where cabinet
matching may not be a requisite and where cabinets
are located separately from the transmitter. Finished
in two-tone umber gray with stainless steel door
handles and trim, styling blends with companion
equipment. Welded and bolted steel construction
provides a sturdy cabinet of one standard height and
width. Height is 84", width is 28" (with side panels).
Depth including doors and handles is 24%". A glass
window is provided at the top of the cabinet for max-
imum visibility of the common point and transmission
line meters. Ample cabinet space permits a “roomy”
mechanical layout for all components. For more com-
plex phasing equipment, individual cabinets can be
bolted together on a common base, thus providing
additional component-mounting space.

PN

Attractively styled BR-84 Rack Cab-
inet for housing T-KW, 5-KW and
10-KW Phasing Equipment.

The BR-84 Rack provides easy ac-
cess to components and is com-
pletely ventilated at top.

Wall-mounted, Open-type Phasing Panels

are also available for use in certain trans-
mitter room installations where it is not
possible or convenient to employ the
“cabinet-type” equipment. In these cases,
the wall-mounted design provides an eco-
nomical arrangement which has the in-
herent advantages of flexibility and
maximum accessibility.

< Wall-mounted, open-type phasing panel.

B.6650 69
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1-KW, 5-KW AND 10-KW LINE TERMINATING UNITS

1 to 10-KW Line Terminating Units are provided to properly
terminate transmission lines leading fo the various towers
of the antenna array. They are available in either metal
weather-proof cabinets, or on open-type, wall-mounted
panels. The weather-proof housing mounts upon a wooden
platform or a steel angle support. Components of generous
values are incorporated in a flexible design, permitting
proper impedance transformation over a wide range of
anfenna impedances. R-F pattern switching relays are pro-
vided with pilot contacts to permit remote indication of
their operation or to be connected in special, fail-safe,
interlock circuits. Pattern switching is completely coordi-
nated with the transmitter control circuit for a centralized
switching operation. Transmission line meters and antenna-
current meters are provided with individual “make-before-
break” switches that provide isolation of meters not being
observed. Plug-in meter units, which permit complete re-
moval of the meters, can also be provided. Equipment is

shipped assembled for simple installation.

Typical Line Terminating Unit in a weatherproof housing.

1-KW, 5-KW AND 10-KW OPEN-TYPE WALL-MOUNTED LINE
TERMINATING UNIT PANELS

Typical open panel, wall-
mounted Line Terminating Unit.

70

RCA Open-type, Wall-mounted
Panels are ideal for mounting
upon the wall of a tuning house
at the antenna tower base and
provide maximum accessibility
for easy maintenance of Line
Terminating Equipment. For com-
plex arrays, either hand-driven
or remotely-controlled, motor-
driven rotary coils can be pro-
vided in Line Terminating Units
for further convenience in equip-
ment tune-up. Remote metering
kits can also be included for
convenjent remote indication of
the antenna current.

www americanradiohistorv com

Open panel Line Terminating Unit utilizing
remotely - controlled, motor-driven tuning.

B.6650


www.americanradiohistory.com

TUNING AND PHASING

SO-KW PHASING AND BRANCHING EQUIPMENT

50-KW Phasing and Branching
Equipment mounted in an MI-7485-) }
Cabinet which matches RCA Trans-
mitters.

Rear View of a typical 50-KW Phas-
ing and Branching installation show-
ing a section of the above cabinet.
Note that all components are com-
pletely accessible and provided with
rugged mountings,

v

The cabinet shown above is the type used to house 50-KW
phasing and branching equipment. This cabinet may be
used to form a "styled-to-match” left-wing extension for
RCA 50-KW series Transmitters. An interlocked door on
the “left-end” side of the cabinet provides protection fo:
operating personnel. Expanded scale, four-inch R-F am-

meters are mounted on a sub-panel for easy reading
‘ through a glass observation window.

Phasing adjustments are made from the front panel by
\ use of crank handles, Cranks are removabie to prevent
accidental de-tuning. A counter, calibrated to 1/10 turn,
indicates the correct setting of each control. Motor tuning
may be controlled from a push button on the front panel
or at the supervisory control console. Rotary coils, used in
the phase shift networks, are so arranged that one control
operates both coils in each network, Coils are provided
which permit a wide range of phase shift without impe-
dance variation. Rotary coils are also provided in the
power dividing network for independent control of the

current amplitude in each tower. Vacuum, gas-filled, and
Faradon Mica capacitors are used throughout. Where de-

sired, variable capacitors, either gas or vacuum are used

for maximum life and efficiency.

B.6650
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50-KW LINE TERMINATING UNITS

50-KW Line Terminating Units are supplied completely as-
sembled on open wall-mounted panels, or as a complete
kit of components for assembly by the radio station. The
open-panel, Line Terminating Units are particularly suitable
for any towers which have operating power of 25 KW
or less. Components include feed-through, bowl! insulators,
6" R-F ammeters, meter panels, coils, capacitors and day-
night pattern switching relays. Transmission line meters
and antenna current meters are provided with individual
“make-before-break” switches that provide isolation of
meters not being observed. Pattern switching relays are
provided with pilot contacts to permit coordination with
the transmitter control circvits. Gas filled, vacuum, or
Faradon mica capacitors are utilized. For greater ease in

adjustment of critical circuits, variable components can be

provided. The remote-control of motor driven variable com-

ponents is another RCA custom feature that is available.

50-KW Open Panel Wall-mountad
Line Terminating Unit.
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TUNING AND PHASING

The accurate preparation of a quotation for antenna phasing equip-
ment and the custom design of such equipment requires that either
the station or its engineering consultant supply the following data:

(a) Operating power, frequency and number of elements in pro-
posed array.

(b} Description, spacing and self-impedance of proposed tower.

{c¢) Amplitude and phase of current required in each tower.

HOW TO ORDER

(d) Length and characteristic impedance of transmission lines from
branching unit 1o each tower.

(e} information on pattern switching requirements (non-directional
day-time operation or different pattern night and day).

(f) Type of cabinet desired (5/10 KW equipment),

{g) Type antenna current sampling system desired.

TYPICAL SPECIFICATIONS

1. CARRIER FREQUENCY
(a) Present
(b) Proposed

1000 KC
1000 KC

2. TRANSMITTER EQUIPMENT

(a) Type Transmitter _ BTA-10H Mfr.  RCA
(b) Operating Power: Day 10,000 watts Night 5,000 watts
3. TRANSMISSION LINES IMPEDANCE: 230 ohms
4. GROUND SYSTEM:
(Include full description for each radiator)
(@) Number of radials 120
(b) Average length 04
5. ANTENNA DATA:
(South (South (North (North
West) Center) Center) East)
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Tower Tower Tower Tower Tower Tower
(@) Resistance .34 37 35 32 — ——
(b) Reactance
(Indicate + or —)
+20 +17 21 +17 — —

(Above are self impedances; if operating impedances are available, append them as a part of this specification.)

{¢) Type radiator Blaw Knox—Uniform Cross-Section—Single Guy Level (Guyed or self-supporting).

(d) Height 250" 250
(e) Base spread

(if self-supporting) o ——
()  Relative Field

Day e T

Night 10 17
(g) Phase angle

Day % .. ==

Night _ 0° - 176
(h) Power division 386\/\_/_ _18_90W
(i) Lengths of transmission lines

from phasing cabinet to  95° B _130°

250° 250° - o
A
1 142¢ 1637 — —
2460W 264w — e
197° 255° — —

{i) Plot plan of array showing distances and angles between towers:

(Use last page if additional space is required)

B.6650
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6.

TYPICAL SPECIFICATIONS (Continued)

o oF2 A3 4

/N

l“' 90:—'-14—30°—44_ 90° _>.I

TRANSM ITTER Supply sketch of data showing position of

towers and transmitters.

PHASING EQUIPMENT:

(a) Locotion with respect to transmitter—
Indoor X Qutdoor ——

(b) Distance fram transmitter Adjacent
(¢) Type Mounting desired: S
1. Standard Rack ——
2. Transmitter Wing (5/10 KW Transmitter only) X

3. Unstyled outdoor or wall-mounted housing —

(d) Are rotary inductars required:

1. In line terminating units? Yes —— No X
Remotely-controlled motor-driven? Yes ~ ——  No = ——

2. In power distribution equipment? Yes X  No —
Remately-controlled motor-driven? Yes J— No X

METERING DESIRED:

(0) Current (RF) phase indicator, Clarke Model 108  Yes X No —

(b) Phase monitor pick-up units. Base Coils X Tower Loops ~ ——
If tower loops, are base insulator isolating coils required? Yes — No
{c¢) Remote indicating antenna ammeters. Yes X No -
(d) Line current ammeters ot terminating equipment. Yes X No -
(€) Line current ammeters at distribution point. Yes X Na —

TOWER LIGHTING SYSTEM:

(@) Will RCA furnish the tower lighting feed system? Yes X No ——
(b) Type of feed. RF Choke Coils Toroidal Transformers X

TOWER TUNING HOUSES:

10.

(a) Are tuning houses to be constructed at each tower? Yes X No —_

SUPPLY ANY PATTERN DATA AVAILABLE: Engineering report attached.

SPECIAL REQUIREMENTS, PREFERENCES (capacitors, relays, etc.) AND REMARKS:

NOTE: RCA's quotation and custom equipment design will be based upon the data contained herein. Accuracy and
completeness are essential for a properly executed proposal and satisfactory equipment design.

Date: Dec. 1, 195-

74
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Chief Engineer
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ANTENNA TUNING UNITS

TYPES BPA-21A/B/C/D (1 kw)
BPA-5 & 10A/B (5-10 kw)
BPA-50 (50 kw)

FEATURES

® Conservatively rated design for all carrier
powers through fifty kilowatt

® Make-before-break switches avoid damage
to antenna ammeter from static discharges

® Reliable operation

® Custombuilt arrangements available for any
requirement

® Optional remote metering provisions

USES

The RCA Type BPA Series of Antenna Tuning Units serve
to match broadcost antennas to either concentric or open
wire fransmission lines and also aids in suppressing carrier
harmonics. The units are custom built 1o meet customer
requirements and are regularly supplied with power han-
dling capacities of 1-kw, 5-10 kw, and 50 kw as the
Types BPA-21, BPA-5 10A, and BPA-50.

When ordering specify: (1) Transmitter carrier power. (2)
Transmitter frequency. (3) Antenna resistance and react-
ance or type and height. (4) Transmission line impedance.

In addition, Antenna Couplers for 1250-watt series fed or
shunt fed tower antenna installations are available. Tower
height and frequency should be specified when ordering
the RCA couplers.

Basic 1 KW Antenna Tunning Unit, MI-27767-A.

B.6630 75
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1 KW ANTENNA TUNING UNIT,

DESCRIPTION

Four models of the 1 KW Antenna Tuning Unit are avail-
able: The MI-27767-A Basic Antenna Tuning Unit with no
remote metering or lighting choke included; the MI-27767-B
unit which adds to the “A” equipment, an MI-28027-A
Remote Metering Pickup and Meter for remote metering of
antenna current; an MI-27767-C unit which adds to the
“B" equipment a two wire lighting choke with two filter
capacitors; and the MI-27767-D unit adds to the “B” equip-
ment, a three-wire lighting choke with four filter capacitors.
All four models include an r-f antenna ammeter.

The RCA 1 KW Antenna Tuning Unit consists essentially
of line terminating and antenna-tuning elements housed
in a weatherproof metal cabinet. Access to the interior and
component parts of the tuning unit may be gained through
the front door which is provided with two hasp locks. An
opening is provided in the bottom of the housing for
entrance of a coaxial transmission line, but the unit may
also be used with an open wire type of line by addition
of a bowl! insulator. Electrically, the unit consists of a low-
pass impedance-matching filter using a “T" type network.

The basic tuning unit does not include a remote pick-up
unit or lighting chokes and capacitors, but the housing
is designed to accommodate a remote metering unit and
one lighting choke and two associated capacitors for a
two wire tower lighting circuit or an additional lighting
choke and capacitors for three wire sower lighting circuit.
The antenna ammeter may be read through a circular
window in the door. The meter switch is operated by means
of a knob extending through the side of the housing. Rear
mounting strips are provided to permit mounting the unit
on two uprights. It may also be mounted on a platform
or a steel angle cradle by means of side flanges at the
bottom of the housing.

A 250 "1000-watt Antenna Tuning Unit having an antenna
meter but lacking a remote meter kit and remote meter is
available for stations not utilizing open wire trarsmission
line. The unit is contained in a lightweight housing meas-
uring 20-inches high, 22V inches wide and 19-inches deep.
The unit weighs 55 pounds. The cabinet provides room
for housina a remote meter kit, but not for lighting chokes.
The electrical specifications are the same as for the BPA-21
series of Tuning Unit.

SPECIFICATIONS

Electrical Specifications

Frequency Range...........cooci i *800 ke to 1400 ke
Transmitter Power (maximum)
Antenna Resistance

Transmission Line Impedance. ... ... e
Antenna Reactance............... ... —|—|200 to —j200 ohms
(Can be extended in the posmve direction by the addition of series
capacitance and in a negative direction if operated from a trans-
mission line of lower impedance than the antenna resistance)

Mechanical Specifications

Height oo . 28K
Width 221"
Depth ...
Weight (net).

* tow frequency limit may_be extended to 540 ke on special order.
** Note: Select dash number to correspond with customer’s antenna
current requirements.

TYPE BPA-2]

1 KW Antenna Tuning Unit MI-27767-D including remote metering unit
and three-wire tower lighting circuit,

Equipment Supplied

1 KW Antenna Tuning Unit, Including.........................ES27250
1 Type BPA-21A Antenna Tuning Unit. . MI1-27767-A
or
1 Type BPA-21B Antenna Tuning Unit
with remote metering. ... e MI-27767-B
or
1 Type BPA-21C Antenna Tuning Unit with
remote metering and two-wire lighting choke........ ... MI-27767-C
or
1 Type BPA-21D Antenna Tuning Unit with remote
metering and three-wire tower lighting choke ............. MI-27767-D
T Ammeter ... **MI-7147-B
Optional and Accessory Equipment
250/1000 watt Antenna Tuning Unit
less Remote Meter Kit and Remote Meter . .MI1-27725
Antenna Coupler, 1250 watts,
for series feed, non-weatherproof. ... ... MI-27785
Antenna Coupler, 1250 watts,
for shunt feed, non-weatherproof .. T M1-27786

Horn Gop ...........
Insulator Bowl
Remote Meter Pick-up Unit..
Double Winding R-F Antenna Lighting Choke Coil

with 2 Capaciors.... ... MI-27241
Triple Winding R-F Antennu nghhng Choke Coil
with 4 Capacitors .. - . RS TS MI-27242
Ammeter . o e M7 147-8
Remote lndlcuhng Amme?er for 3- |nch Cose __________ . **M1-28037-B
Remote Indicoting Ammeter for 4-inch Case ... **MI.28037-B
B.6630

www americanradiohistorv com


www.americanradiohistory.com

TUNING AND PHASING

(5-10 KW) Antenna Tuning Units, Types BPA-5A/10A

DESCRIPTION
The BPA-5A (5 kilowatt) and BPA-10A (10 kilowatt) An-
tenna Tuning Units serve the double purpose of matching
antennas of widely divergent characteristics to either con-
centric or open-wire transmission lines and of suppressing

metal carrier harmonics.

All parts of this equipment are enclosed in a weatherproof
metal housing equipped at the front with a door afford-
ing ready access to the interior. This door is provided with
a lock. The unit is designed for mounting on a wooden
platform or a steel angle cradle by means of side flanges
at the bottom of the housing. Rear flanges are also pro-
vided to permit mounting the unit on two upright posts
or on a wall. The antenna ammeter, which may be read
through a circular window in the door, is protected from
lightning surges by o SPDT switch operated by means of

a knob extending through the side of the housing.

The circuit of the antenna tuning unit consists essentially
of a single T-section low-pass filter which reduces the
number of elements to a minimum. Two series inductors
permit separate adjustments of the transmission line and
antenna terminating impedances. The shunt capacitors are
fixed ot values determined by the station frequency. The
tuning units are provided with o light which is useful
for reading the antenna current meter at night and also
serves as a heater to prevent accumulation of moisture

in the unit.

An optional Remote Antenna Pickup Unit, MI-28027-A and
a Remote indicating Ammeter with o range corresponding
to the tower base ammeter can be added to the tuning
units to provide a means of observing the antenna current

at a remote location (transmitter house).

The antenna lead-in insulator is located on the top of
the unit and provision is made for mounting an insulator,
MI-27723, or MI-27722-1 on the side of the housing in
case an open-wire line is used. A hole is provided in the
bottom of the cabinet for bringing in a concentric line.
Ample space is provided in the weatherproof cabinet for

mounting R-F Antenna Lighting Choke Coils, if desired.

B.6630

Type BPA-5/10A Antenna Tuning Unit.

SPECIFICATIONS

Frequency Ronge

Transmitting Power (Maximum):
BPA-5A .
BPA-10A .
Antenna Resistonce:
BPA-5 .
BPA-10A . .
Tronsmission Line Impedance ..

Antenno Reactonce

540 ke to 1700 kc

5 kw

10 kw

10 to 1100 ohms
.20 to 1100 ohms
R 50 to 350 ohms
. +i500 to —i500 ohms

{Can be extended in the posmve dlrecnon by the addition of a series
capacitor, and in a negative direction if operated from a line of
Jower impedonce than the antenna resistonce.)

Finish

Overall Dimensions
Weight (net)...
Stack Identification:

BPA-5A . A
BPA-10A

Accessory Equipment

Insulator Bowl, complete with fittings,
104" solid stud ond shield

Insulator Bowl, complete with fittings,
hollow stud ond shield

Remote Meter Pick-up Unit

Remate Indicating Ammeter, 4-inch case,

Remote Indicating Ammeter, 3-inch case, block scale ... ...

b|cck scale ..

...Durable gray

41" hlgh 34” wnde 23" deep

.330 lbs.

. M1-27789-A
MI-27790-A

CMI-27723

. M1-27724
..M1-28027-A
MI1-28037
.. M1-28037-8

Double Winding R-F Antenna Lighting Choke Coil

with 2 capacitors.

. .M12724)

Triple Winding R-F Antenna nghllnc‘ Chcke C0||

with 4 capacitars

www americanradiohistorv com
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50-KW Antenna Tuning Unit, Type BPA-50
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DESCRIPTION

The Type BPA-50 Antenna Tuning Equipment is designed
to be mounted in a tuner house at the base of the antenna
tower. The tuning equipment does not include the tuner
house, but all the necessary electrical components, brack-
ets, wiring material and hardware are supplied. Complete
blueprints, diagrams and instructions for assembly of the

tuner are also included.

Electrically, the BPA-50 consists of a low-pass impedance-
matching filter using a “T” type network. The large series
arm coils are made of heavy silver-plated copper tubing,
and are conservatively rated. The shunt leg capacitors
are normally of the vacuum variety an antenna ammeter
is protected from lightning surges by a double-throw switch
which removes the meter from the circuit. The equipment
may be specified for use with either 230 ohm line or for

70/51.5 ohm line.

SIS \\ML/

@

AN saeR
I

,:f’/j . e
FAA[ W ﬁj‘
“ 4| woxonug l

. RO
7 A| wermnr |
humxismis 1

st

AN NN

(| L] 'H\[\ > J
0 J. ar T”‘ﬁglﬁ\

covn g~
ortescs wiie
for Misx 4ERSTN

sern

Y

4 d o "
L (u “) PERN
CoRLInIad my
O MARSITIN  gg gugum reawstoumye 1€ B1 DEASIE O
0 towtd past Eaousd $ririm

SPECIFICATIONS

TUNER
Operating Limits:
Carrier Frequency........ ... ... ...550-1700 kc
Transmitter Power (maximum). ... ... ... ... ... 50 kw
Input Impedance (unbalanced open ‘vire
or concentric line) ... . ... 40 to 350 ohms
Antenno Resistance (approximotely). . R, 20 to 1100 ohms
Antenno Reactance.. ... ... ... 1500 to —{5097
(Con be extended in a posmve dlrechon by the oddition of a series
capacitor; ond in a negotive direction if operating from o line of
lower impedance thon the antenna resistance.)
Space Requirements.. RN Approximately 70 sq. ft. floor area
with 10 f1. ceilnig
.......... 500 Ibs.

Net Weight (approx.)..

Stock ldentification:
Type BPA-50 Antenro Tuning Unit for 230 Ohm Line.......... MI1-28903-A
Type BPA-50 Antznna Tuning Unit for 70/51.5 Ohm Line...MI-28903-B

Optional and Accessory Equipment

Extro Bowl Insulator, solid stud. ... M1-27723
Extro Bowl Insulotor, hollow stud.. .. ... M1-27724
SPDT RF Contactars (for use up to 17 kv at 2 me ot 25 amp.) .. MJ-27755-1
DPDT RF Contactors (for use up to 17 kv at 2 mc at 25 omp.) . .M|-27755-2
SPDT RF Contoctors (for use up 1o 22 kv at 2 mc at 25 amp.) .. M1-27755-3
DPDT RF Contactors (for use up to 22 kv ot 2 m¢ ot 25 amp.) ..M1-27755-4
3" Meter Ponel and Sw'ich

for use with LTU Weatherproof Cabinet.. .. M1-7486-B
3" Meter Panel ond Switch for use with Open Pnnel LTU... ..M1.27760
3" Meter Panel ond Switch for use with Open Panel

LTYU with DPDT Switch... ... ... .. MI1-27761

Dial Counters for Voriable Cail Inductors........... e MI-27762
Plug-in Metzr Bracket Shorting Bar and Meter Plug......... ..MI-27763

B.6630
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TRANSMISSION LINE

AM-FM TRANSMISSION LINE

COAXIAL TYPES

FEATURES

® Provides efficient transfer of power for
every broadcast application

® Maximum stability provided by low loss
dielectrics

®  Minimum attenuation—maximum efficiency
~low standing wave ratio

® Excellent power handling capability
® Designed for precise, accurate assembly

® Complete line of fittings and accessories
for installation versatility

USES

RCA coaxial transmission line provides an efficient means
for transferring RF power to AM, and FM antennas. It is
manufactured in various sizes and types to accommodate
many different power and installation requirements.

RCA transmission line equipment features high efficiency
plus time saving installaticn. Ease of installation is due
to the RCA-developed flanged line which is now used in
all types of radio installations. This line is supplied in
convenient lengths with flanges already silver soldered
to the ends. Thus, line sections can be quickly and easily
bolted together. A specially designed connector which
compensates for differential expansion and contraction is
used for joining the inner conductors. No special tools,
no torches or soldering are necessary. Mating flanges are
auvtomatically sealed for pressure by insertion of a neo-
prene O-ring gasket before assembly.

Each of the various types of RCA transmission line is de-
signed for a particular application. The choice of line for
an installation will depend principally upon the frequency
in use and the power to be handled. Selection of the
proper line will provide the most economical and efficient
installation.

There is a comprehensive data table included on the rear
page which sets forth the general overcll characteristics
and specifications of RCA’s complement of AM and FM
transmission lines. This should prove to be helpful to
broadcast engineers and planners.

B.6700 79
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%" 72-0HM SOFT COPPER LINE AND FITTINGS, MI-13306

END SEAL
MI-19306-5

ey
ADAPTER
M|-19306-7

2 e REDUCER
i MI-19306-4

END SEAL
MI-19306-6 CLAMP
M1-19306-8
?! ﬂl“"‘\;
e = = - ——— e, »
” ————— . n ——y w
EEF ] =
e - e ==
COUPLING TRANSMISSION LINE
MI-19306-3 Mi-19306-1
_ COUPLING
reTeaseepect] MI-19306-2

DESCRIPTION

RCA %" Beaded Steatite Transmission Line, Type MI-19306,
is a soft copper 72-ohm coaxial line designed for uses
where the power and frequency to be handled are rela-
tively low, and where line efficiency is not too important a
factor. This type line is widely used to carry phase sampling
voltages for directional AM arrays, to feed frequency
measuring equipment, etc. It is also used in mobile and air-
craft communication installations.

This solder-type, soft line is available with a complete com-
plement of couplings, adapters, end seals, clamps, and re-
ducers. The line lends itself readily to bending around ob-
structions and therefore requires no elbows.

MI-19306-1 TRANSMISSION LINE

This line is furnished to specified length on 36"-diameter
reels which contain up to 250 feet, or on larger returnable
reels which contain up to 5000 feet. The coils are hermet-
ically sealed. Orders should specify which is desired. Insu-
lators are spaced 1%4” apart allowing a bending radius of
8" without shorting or loss of concentricity. Capable of
handling 250 w. nominal and 1 kw maximum power.

MI-19306-2 STRAIGHT COUPLING
This item includes solder type inner and outer conductors.

MI-19306-3 COUPLING (Straight Gas Servicing)
Outer conductor has two %’ IPS ports for gas admission with
pipe plugs. ltem includes solder type inner conductor.

MI-19306-4 REDUCER COUPLING

Used for reducing %" diameter MI-19309 hard drawn trans-
mission line to %" diameter soft line for soldering. Includes
2 steel locking plates for mounting to flat surface.

MI-19306-5 END SEAL WITH GAUGE AND VALVE
Solder type including two valves for gas admission with
pipe plugs, furnished with nut for clamping to mounting
surface.

MI-19306-6 END SEAL

Solder type including two %” IPS ports for gas admission
with pipe plugs. Furnished with nut for clamping to mount-
ing surface.

MI-19306-7 ADAPTER
Used for coupling RG 11U Cable when used with End
Seals MI-19306-5 or MI-19306-5 to Type UG-21U Plug.

MI-19306-8 CLAMP
Used for clamping %" diameter line. Has 2 holes for num-
ber 10 screws. Mount one clamp approximately every 4 feet.

B.6700

wWww americanradiohistory com


www.americanradiohistory.com

TRANSMISSION

7" SOFT COPPER LINE AND FITTINGS, MI-19307, MI-19305

DESCRIPTIONS

RCA 78" Steatite Transmission Line, MI-19307, is used for
AM Broadcast lines and phase sampling. It is a soft-
tempered copper coaxial line with a nominal impedance
of 72 ohms. This line is also supplied with an impedance of
51.5 ohms for FM or AM Broadcast applications. The
51.5-ohm soft line is identified by MI-19305. List of accessory
items and dimensions for M1-19305 are identical to M1-19307
except O.D. of the inner conductor.

MI-19307-1 (MI-19305-1) TRANSMISSION LINE

Furnished in 48" diameter coils hermetically sealed. Insula-
tors are spaced 4 apart allowing a bending radius of 30"
without shorting or loss of concentricity. The 51.5 ohm line is
rated at 4.5 kw input at 50 mc with a 92% efficiency for 100
feet. Weight is 60 pounds per 100 feet.

{72-OHM) (51.5-OHM)

MI-19307-2 (MI-19305-3) STRAIGHT COUPLING
UNFLANGED

Includes solder type inner and outer conductors.
Mi-19307-3 (MI-19305-3) STRAIGHT COUPLING

Used for connecting 7%’ diameter (MI-19309) hard drawn
transmission line to 7’ diometer soft solder-type line. In-
cludes two steel locking plates for mounting to flat surface.
Inner connector is solderless type.

Mi-19307-4 (MI-19305-4) END SEAL WITH GAUGE
Solder-type fitting with two ports. Includes 30-pound pres-
sure gauge and gas admission valve. End Seal is furnished
with nut for clamping to mounting surface.

MI-19307-5 (MI-19305-5) END SEAL

Solder-type fitting with two 4" IPS gas admission ports and
pipe plugs. Furnished with nut for clamping to mounting
surface.

MI-19307-6 ADAPTER

End seal to Type "N connector.

MI-19305-6 STRAIGHT COUPLING

S With V& 1IPS outlet.
]
;'l i Dimensions for 78" Soft Line and Fittings
I
L L g =R
ADI%IASSS‘O.‘J :zl“hmﬂ‘l HE 5, 7 / 0
VALVE i ; W ! (i i
ALl A T .
I T e % 2 ——r—
I B i e
EN EA 5 b Ll == = TRANSMISSION LINE
MI—E795307[:5 END SEA COUPLING MI-19307-1 OV L NG
Mi-18307-4 MI-19307 -3 MI-19307-2
; / ™ /o CQUPLING
* ’ M119307.3
y p—
END SEAL
MI-19307-4
fﬂ“ END SEAL
o MI-19307-5
COUPLING
MI-19307 2
- — _ )
TRANSMISSION LINE MI-19307-1
- ——— - e T —.3 — T
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45 ELBOW
MJ-19309.3

[memnen=o)

CONNECTOR
MI-19309-17

7' 51.5-0HM HARD COPPER LINE AND FITTINGS, MI-13309

ADAPTER
ML 1930912 ADAPTER
MI1-19309-4

REDUCER COUFPUING i,
PAL19309-6 F

DESCRIPTIONS

RCA 78" Steatite Transmission Line, Type MI-19309, is a
hard-tempered coaxial line with a nominal impedance of
51.5 ohms. This fine operates with good efficiency on low,
medium and high frequencies. 1t is for AM and FM uses.

MI-19309-1 TRANSMISSION LINE

This line is supplied in 20-foot lengths with a flange silver
soldered to each end. The inner conductor is %" diameter
with steatite insulators spaced 6" apart. The outer conductor
is designed to allow for removing inner conductor for inspec-
tion. Power rating is 3 kw at 100 mc with 20% efficiency for
100 feet. Line includes solderless inner connector, O-ring
gasket and silicon copper hardware.

MI-19309-1-F TRANSMISSION LINE
Same as MI-19309-1 except one flange is omitted.

MI-19309-1-NF TRANSMISSION LINE
Same as MI-19309-1 except both flanges are omitted.

MI-19309-2 COUPLING (90° Elbow)

This elbow has one flange silver soldered to outer conductor.
Opposite flange swivels to take care of any angle. Inner
conductor is supported by 3 steatite insulators held in place.
The elbow is furnished with solderless inner conductor,
O-ring gasket and hardware.

MI-19309-2-F COUPLING (90° Elbow)
Same as MI-19309-2 excepf the fixed flange is omitted.

/  END SEAL

N
LA

M1-19309.9 FIXED FLANGE
MI-19309-10

MI-19309-5

90 MITRE EL3OW
#i-19309.8

MI-19309-2-NF COUPLING (90° Elbow)
Same as MI-19309-2 except both flanges are omitted.

MI-19309-3 COUPLING (45° Elbow)
Same as MI-19309-2, except 45°.

MI-19309-3-F COUPLING (45° Elbow)
Same as M1-19309-3 except the fixed flange is omitted.

MI-19309-3-NF COUPLING (45° Elbow)
Same as MI-19309-3 except both flanges are omitted.

MI-19309-4 ADAPTER COUPLING

Used for coupling a 7" 51.5-ohm flanged line to a 7' 51.5.
ohm unflanged line. A 1%2" wrench is required for clamping
the special gland nut on the unflanged line. Furnished with
solderless inner connector, O-ring gasket and hardwore.

MI-19309-5 END SEAL

This sturdy end seal uses Steatite as an insulator. It is fitted
with two %' IPS ports and brass plugs for gas admission or
bleeding the line. A clamp nut is supplied for mounting. A
screw terminal with focking nut is used for the termination
of inner conductor. No soldering is necessary for installing.
Furnished with O-ring gasket and solderless inner connector.

MI-19309-6 REDUCER COUPLING

Used for reducing from 1%” 51.5-ohm to 7" 51.5-ohm
gassed line. Complete with outer and inner conductor, inner
connectors, O-ring gaskets and hardware.

B.6700
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MI-19309-7 ADAPTER

Adapts a flange using two bolts on 1% bolt circle to @
flange using three bolts on same bolt circle. Furnished
complete with O-ring gaskets.

MI-19309-8 90° MITRE ELBOW
Includes two swivel flanges, inner conductor connector,
hardware and O-ring.

MI-19309-9 ADAPTER
Field flange of soft solder $ype for connecting plain to
flanged line.

B.6700

MI1-19309-10 FIXED FLANGE, SILVER SOLDER

/1

Flange 24" dia. with three bolting holes for use on 7"
hard copper line.

MI-19309-11 INNER CONDUCTOR CONNECTOR

For use with 78" 51.5-0hm transmission line.

MI-19309-12 ADAPTER

Used to connect RG-8 /U Cable used with MJ-19309-5 End
Seal to PL-259 Plug.

MI-19309-13 INNER CONDUCTOR CONNECTOR
For connecting .250” I.D. Tube to 0.263"” I.D. tube.
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1-%" 72-0HM HARD COPPER LINE AND FITTINGS, MI-13310
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DESCRIPTIONS

RCA 13" Steatite Transmission Line, Type MI-19310, is a
hard-tempered coaxial line designed for installation where
medium power is to be handled, and where the frequency
to be used dictates use of a line with good efficiency.

MI-19310-1 TRANSMISSION LINE

This line is supplied in 20-foot lengths with flanges silver
soldered to ends. The outer conductor is 19" diameter with
an inner conductor of %" diameter using steatite insulators
spaced 127 apart. The outer conductor is designed to
allow for removing inner conductor for inspection. Line
includes solderless inner connector, O-ring gasket and sili-
con copper hardware.

MI-19310-1-F TRANSMISSION LINE
Same as MI-19310-1 except one flange is omitted.
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