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ABOUT THIS CATALOG

This Catalog is devoted solely to information on RCA Radio Broadcast
equipment designed especially for broadcast station use. Other RCA Broad-
cast Equipment Catalogs contain similar information on video equipment,
audio equipment, test equipment, TV transmitters, color TV equipment,

antennas, transmission line equipment and accessories.

The information contained in this catalog is intended to serve as a buying
guide for the users of this type of 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 equipment described in this catalog is specifically designed for
broadcast station use. In similar manner RCA builds electronic equipment
for many other industries. These include: a complete line of equipment for
theatres; optical and magnetic film recording equipment; sound systems
of all types; 16mm projectors and magnetic recorders; high-fidelity com-
ponents for home music systems; 2-way radio and microwave communication
equipment; industrial inspection equipment; scientific equipment, such as the
electron microscope; industrial television systems; intercoms; tape recorders;
TV Eye; Antenaplex systems; and many types of custom-built equipment for

industry and the military services. Information, and catalogs or bulletins,

describing these may be obtained from RCA Regional Offices.




HOW TO ORDER

The RCA Radio Broadcast Equipment shown in this catalog
is sold directly through RCA Broadcast Representatives,
who are familiar with broadcast equipment and related
problems. One or more of these RCA Representatives are
located in each of the RCA Regional Offices listed below.

Orders for equipment shown in this catalog, or requests
for additional information, should be directed to the near-
est one of these offices. Complete information on the
conditions under which RCA sells broadcast equipment is
given on the following page.

PRICES

The prices of the various equipment units shown in this
catalog are given in a separate price list. Prices are listed
in the order in which they are shown in the catalog. To
determine the price of any equipment first note the page

on which it is shown in the catalog, then consult the price
list in accordance with this page number. Equipments are
identified by type and MI (Master ltem) numbers which are
used to identify apparatus on invoices and packing slips.

YOU CAN LOCATE YOUR NEAREST RCA REPRESENTATIVE FROM THIS LIST

Ty,

ATLANTA 3, GEORGIA
522-533 Forsyth Building
Lamar 7703

BOSTON 16, MASSACHUSETTS
200 Berkeley Street
Hubbard 2-1700

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

[ ]
CHICAGO 11, ILLINOIS

666 No:-th Lake Shore Drive
Delaware 7-0700

CLEVELAND 15, OHIO
718 Keith Building
Cherry 1-3450

DALLAS 1, TEXAS
1907-11 McKinney Avenue
Riverside 1371-2-3

HOLLYWOOD 28, CALIFORNIA
1560 North Vine Street
Hollywood 9-2154

[ ]
KANSAS CITY 6, MISSOURI

1006 Grand Avenue
Harrison 6480-1-2

REGIONAL OFFICES

NEW YORK 20, NEW YORK
36 West 49th Street
Circle 6-4030

SAN FRANCISCO 3, CALIFORNIA
1355 Market Street
Hemlock 1-8300

SEATTLE 4, WASHINGTON
2250 First Avenue, South
Main 8350

[ ]
WASHINGTON 6, D. C.

1625 K Street, N. W.
District 7-1260




FOREWORD

The present statement sets forth basic conditions under which RCA sells
broadcast equipment as described in our catalog, and notes certain
supplemental information. This statement does not apply to the sale of
tubes or sound film recording equipment, for which separate standard
sales and lease policies are in effect.

RCA broadcast equipment is sold directly through RCA Regional Repre-
sentatives, who are familiar with broadcast equipment and related
problems.

CONTRACT PROCEDURE

All sales based on orders for transmitters, antennas and custom built
or special apparatus and on orders over $5,000 are made in accord-
ance with the conditions of the RCA Standard Proposal Form for the
sale of broadcast equipment and with any agreement stipulated thereon
for individual customers.

PRICES

RCA broadcast equipment domestic prices are net f.o.b. factory or
warehouse, which is Camden, New Jersey, for most items. These prices
do not include any federal, state or local taxes based upon use or
measured by sale or use and unless otherwise noted do not include
federal excise tax. Any such taxes in effect at the time of shipment will
be billed separately or will be included in the prices when required and
will be due and payable upon delivery.

RCA’s prices do not include installation or installation supervision un-
less specifically mentioned in a written condition or proposal. Purchaser
assumes responsibility for installation and operation of the equipment
as well as for obtaining all necessary licenses, permits, etc.

NOTE: The service of factory trained personnel who are specialists in
the supervision of the installation of broadcast equipment and in its
maintenance and repair may be obtained through an order placed
with the RCA Service Company, Inc. It is recommended that the advan-
tages of this service be considered at the time of purchase of any
major broadcast equipment.

In the case of arders under the Standard Proposal Form the billing
prices are based on those prices effective ot the date of the order to
the extent indicated in the final contract. In the case of orders not
under the Standard Proposal Form the billing prices are those prices
in effect on the date of shipment.

RCA endeavors to keep its published prices current; however, all pub-
lished prices are subject to change without notice.

Prices for items marked with a symbol (e) in the price column are esti-
mates only and are subject to adjustment to those in effect on the
date of shipment,

In the event the estimated prices quoted herein are exceeded by more
than 10% and the billing price cannot be established by mutual
agreement prior to shipment, such items may be cancelled without
liability to RCA or Purchaser by either party giving written notice to
the other.

PAYMENT

Terms of payment are subject to approval of RCA’s Credit Department
at Camden, New Jersey.

DELIVERY

RCA’s delivery of broadcast equipment will be f.o.b. factory or ware-
house, which is Camden, New Jersey for most items. The Purchaser
shall be responsible for all transportation charges, and shipments will
normally be forwarded with shipping charges “collect”. As an accom-
modation, when specifically requested to do so by the Purchaser’s
order, RCA will prepay transportation charges and invoice them to
the Purchaser as a separate item.

Delivery will be made to a carrier specified by the Purchaser, unless
none is specified, in which event it will be to common carrier selected
by RCA. In the absence of specific routing instructions from the pur-
chaser, RCA’s judgment with respect to the selection of a route will
be final.

As a special service with respect to shipments overland, by inland
waterways or by air we carry All Risk Transportation Insurance for
the benefit of our Broadcast Equipment customers, and your interests
will be amply protected in all shipments of equipment while in transit
by the methods indicated above, at no additional expense to you, pro-

vided that you inspect all shipments upon receipt and report any short-
ages or damages at once, in writing, to the carrier and to RCA.

RCA will endeavor to meet delivery schedules but it assumes no liability
for damages of whatever kind for delays in delivery. No delays in
delivery shall relieve the purchaser of his obligation of performance.

PATENT LICENSES

RCA broadcast equipment is licensed for radio telephone or television
broadcast transmission under United States patents owned by RCA or
under United States patents under which RCA is licensed.

PATENT PROTECTION

RCA, at its own expense, will defend any suit which may be brought
against purchaser for infringement of United States patents by the
equipment furnished when sold or used for radio telephone or tele-
vision broadcast transmission, and in any such suit will satisfy any final
award for such infringement. This is upon the condition that purchaser
gives RCA prompt notice of such suit and full right and opportunity to
conduct the defense thereof, together with full information and all rea-
sonable cooperation, and upon the further condition that the claimed
infringement does not result from the combination of the equipment
furnished with other equipment, apparatus, or devices not furnished by
RCA. No costs or expenses shall be incurred for the account of RCA
without its written consent. If purchaser’s sale or use of such equipment
for radio telephone or television broadcast shall be prevented by per-
manent injunction, RCA shall substitute for the infringing equipment or
parts other equally suitable equipment or parts, or at RCA’s option
obtain for purchaser the right to sell or continue the use of such equip-
ment, or at RCA’s option take back such equipment and refund any
sums purchaser has paid RCA therefor, less a reasonable amount for
use, damage and obsolescence.

WARRANTY

We warrant the equipment of our manufacture (except electron tubes)
purchased by you hereunder to be free from defects in material and
workmanship under normal use and service for a period of one (1)
year, our obligations under this warranty being limited to the repair or
replacement of such parts which aur examination shall disclose to our
satisfaction to have been thus defective and to the shipment of the
repaired or replacement part or parts to you f.o.b. our factory. This
warranty shall not apply to, and RCA shall not be responsible for, any
equipment or part which has been repaired or altered in any way that,
in our judgment, affects its stability or its reliability, nor which has been
subject to misuse, negligence ar accident, nor which has had any serial
number altered, defaced or removed. Electron tubes shall bear only the
warranty accompanying them ot the time of delivery to you and equip-
ment furnished by us but listed herein as manufactured by another
shall bear only the warranty given by such other manufacturer. No
warranties other than those set forth in this paragraph are given or
are to be implied with respect to the equipment furnished hereunder.

REPAIRED AND RETURNED APPARATUS

Before on apparatus is returned to RCA for repairs or adjustments ship-
ping instructions and an identifying number should be obtained from
the nearest RCA Regional Office. RCA assumes no responsibility for
unauthorized returns.

EQUIPMENT MODIFICATIONS AND WITHDRAWALS

RCA reserves the right to make, without notice, modifications of the
equipment described in this catalog without affecting its right to sell
such equipment under orders based on the catalog description, pro-
vided, however, that the modifications shall not materially affect per-
formance. These modifications of equipment may be made by RCA or
its suppliers from time to time for reasons such as improvement in per-
formance, simplification in design, or availability of material. RCA also
reserves the right to withdraw from sale, without notice, any equipment
described in our catalog.

ACCEPTANCE OF ORDER

No order shall be binding upon RCA until accepted by it in writing at
Camden, New Jersey, and the banking, negotiation or other use of the
down payment shall not constitute an acceptance by RCA. Orders re-
ceived by Regional Offices will be forwarded promptly to RCA’s Camden
office.
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TRANSMITTERS

200 WATT AM BROADCAST TRANSMITTER

TYPE BTA-250M

FEATURES

® Designed for High-Fidelity Operation

® Distortion-free Bi-Level modulation

® Minimum power requirement

® Fewer tubes—uses only ten

® Only three tube types

® Quiet operation—suitable for control-
room installation

® Simple to operate—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 exactly 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 transmiiter can be

installed adjacent to these racks after 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 transmiiter 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 operatlon may save the expense of

a partitioning wall or an additional room for trans-
mitting equipment.

8.6520 G
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TRANSMITTERS

EASILY INSTALLED AND SERVICED

Circuits and Components

The BTA-250M is designed to operate at any frequency
from 535 ke to 1620 kc. Nominal power output is 250
watts; however, the transmitter 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
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

.
.
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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 protection 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.

5 B.6520
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TRANSMITTERS
CONVENIENT ‘‘REACH-IN’Y ACCESSIBILITY

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 band. 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
\“\\‘ Ul ; the r-f drive to the PA. This is accomplished by modulating

‘mh’m m“ -. the buffer screen as well as the plates and screens of the
) !

|

i, PA. By applying modulation to the buffer screens, the PA
2 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% or less over
a range of 50 to 10,000 cycles. See curve on opposite

page.

s $ View at left shows power
t kK \ < amplifier tank and out-

: e - put network components
| - [ D

SIMPLIFIED SCHEMATIC DIAGRAM—BTA-250M
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SPECIFICATIONS

AF Input Impedance 150/600 ohms
AF Input Level (100% mod.)................. ... . . +10 *=2 dbm
AF Response:

50-7,500 cycles ... .*1 db

30-10,000 cycles +1.5 db
AF Distortion (95% mod.) 50-10,000 cycles 2%
Noise (below 100% mod.) g —60 db
Frequency Range ... 535-1620 ke
Frequency Stability ... .. .5 cycles
Type of Output Single ended
Carrier Shift (0-100% mod) 22%
Output Impedance 20-250 ohms
R-F Voltage (for freq. momformg) ................................ 10 v. RMS 75 ohms
R-F Voltage (for mod. monitoring)........................_ . 10 v. RMS 75 ohms
Power Qutput Capability..... 275 watts
Power Requirements.............._. 110/125 volts, single phase, 50-60 cycles

Power Consumption:
No Modulation ... ... 1000 w. approx.
Average Program Modulation ..1150 w. approx.
100% Modulation ....1400 w. approx.

Power Factor oo aeen S aaeen siean sanias 90%
Permissible Combined Line Voltage Variation and Regulation........ +5%
Buffer Tuning. . _.Fixed tuned
PA Tuning. ... Air capacitor (with dust cover)
Number of Oscillators 1
Provisions for Spare Crystals .|
Number of Meters 4
Circuits Metered ... ... ... . . 13

_Filaments, plates, PA cathode, mod. cathode

...Height 847", Width 28, Depth 202"
(Less door handle)

Overall Height . 8654
Weight (unpacked).. . .. R, Approx. 600 Ibs.

Overload Circuits

Cabinet Dimensions.

TYPICAL FREQUENCY RESPONSE
AND
DISTORTION CURVES
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FREQUENCY IN CYCLES PER SECOND

Tube Complement (es.28049)

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

Equipment Supplied (es-28937)

Quan. Description Ref.
1 BTA-250M Transmitter Unit, Including
1 Type UL-4392 Oscillator...................._.._ .. M|-28053
2 Side Panels .. ...M1-30541-G84
1 Set of Tubes ... MI1-28049
1 Type TMV-129B Crystal Unit MI-7467
1 Touch-up Finish Kit.. . . MI1-7443
2 Instruction Books ... . 1B-30220
1 Nameplate — M1-28180-1
Choice of One:
R-F Output Ammeter..... ... . M1-28048
Remote Antenna Ammeter ..M1-28037-B
Available Accessories
Type BW-66E Moduiation Monitor... ...M1-30066-A
Type BW-11A Frequency Monitor.. ...M1-30011-A

Antenna Towers and R-F Transmission Line.... .. . On application
Type BPA-11A Antenna Tuner.....................__ ... ES-28906-A
BPM-1C Remote Metering Kit, Consisting of:
Remote Metering Kit, Less Meter
Remote Meter for Transmitter Panel. .. -
Type BR-84C Avdio Rack..............................._ . MI1.30951-C84

Double Trim Strip ...M1-30568-G84
Single Trim Strip MI1-30566-G84
Electrical Side Shields per side—2 of MI-30546-G28

MI1-30546-G21
Operating Spare Tube Kit........ ... ... .. M|-28049
FCC Spare Tube Kit... ... . ...M1-28084
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FEATURES

Single control tuning

Designed for high-fidelity operation
Easily converted to 1 KW output

Saves valvable floor space . . . occupies
less than 72 square feet

Less power consumption than other 500
watt transmitters

Bi-level modulation for lowest distortion
Fewer tubes . . . only 4 types

Easier to remote control

DESCRIPTION

The complete BTA-500M Transmitter is housed in an attrac-
tive and practical lightweight aluminum cabinet with steel
base. It is 84" high, 33" wide, 32%"” deep and equipped
with space-saving, horizontal sliding front and rear doors
that never extend beyond the cabinet. The rear horizontal
sliding door permits easy maintenance access—even when
the transmitter is mounted in close proximity to a wall—a
feature not attainable in other type transmitters. The slid-
ing doors are interlocked with automatic high voltage
grounding providing protection for operating personnel.
Front and rear compartment lights are provided inside the
cabinet. Vertical panel construction affords reach-in ac-
cessibility to components.

The BTA-500M Broadcast Transmitter is designed to oper-
ate on any frequency from 535 kc to 1620 ke with a
normal rated output of 500 watts. The maximum trans-
mitter output is 550 watts to compensate for transmission
line and antenna tuning equipment losses. The transmitter
operates from a single phase 208/230 volt, 60 cycle (50
cycle conversion kit is available) a-c power source, except
for the crystal heater circuit which requires a single phase,
117 volt, 50/60 cycle source.

The BTA-500M is simple to tune. All transmitter operating
controls are located on a panel which is exposed by
sliding the front door to the left four inches. This is illus-
trated on following page. The interior cannot be reached
until the door is opened further, operating interlock and
grounding switches. The crystal oscillator trimmer can be
adjusted through the front panel while the transmitter is
in operation. Filament voltages on all transmitter tubes
can be adjusted from the operating panel.

Only 14 tubes of four different types are used—RCA Type
807, 833-A, 866-A, and 8008. All tubes are visible through
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SPACE-SAVING ACCESSIBILITY is assured by rear
horizontal sliding door which permits easy access
when the transmitter is installed close to a wall.

Description (Continued)

windows in the sliding doors to permit observation of
operating conditions. All AF and RF tubes are metered
by four meters on the top panel of the transmitter and the
meter and associated circuit selector switch located on the
operating panel. The transmitter is cooled by one blower
mounted inside the cabinet.

The BTA-500M transmitter is supplied with a UL-4392
Oscillator Unit equipped with a TMV-1298 Crystal Unit.
A socket equipped with heater voltage supply is provided
for a spare crystal unit. The oscillator maintains the fre-
quency within plus or minus five cycles.

The buffer stage consists of two RCA 807 tubes in parallel.
This stage does not require neutralization and is tuned by
fixed components that do not require tuning after initial
set-up.

The buffer drives the final RF power amplifier consisting
of one RCA 833-A tube. This stage is tuned by a variable
slug-tuned inductor. Neutralization is accomplished by a
broadband transformer which requires no adjustment over
the operating range. The power amplifier tank circuit and
output matching network form a symmetrical network that
offers the same impedance to both sidebands. Adequate
harmonic attenuation is also provided by this network.
There are no air dielectric condensers in the transmitter,
thus reducing arc-over possibilities due to dust collection.
There is only one tuning control and one power output
control. The power output control consists of a rheostat in
the cathode circuit of the power amplifier. All RF stages
operate Class C.

The audio amplifier-modulator has two RCA 807 tubes
operating push-pull Class A—resistance coupled to two
RCA 807 tubes as cathode followers in push-pull.

The cathode followers are directly coupled to two RCA
833-A modulator tubes operating Class B. Low audio dis-

tortion is achieved at all percentages of modulation. This
is accomplished by improved audio circuit design, and by
modulating the screen voltage of the buffer in addition to
the plate voltage of the power amplifier. This 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 feedback from the modulator
output to the audio input.

The high voltage power supply employs two RCA 8008
tubes. The low voltage rectifier utilizes two RCA 866-A

Front view of BTA-500M 500 Watt AM Transmitter with hori-
zontal sliding door fully opened and lower front panel re-
moved. Overall simplicity of component arrangement is apparent.
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SIMPLE TO OPERATE—Only one tuning control—located
on an easy-to-reach vertical control panel which is
exposed by sliding front door to the left 4 inches.

tubes, and the bias supply uses a selenium rectifier. All
rectifiers employ single phase, full wave circuits.

Circuit protection is provided by high speed circuit breakers
and a 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 rectifier operate
the plate contactor. All plate and bias voltages are re-
moved when an overload occurs.

The plate contactor is prevented from closing until thirty
seconds after the filaments are energized, to protect the
rectifier tubes.

Provision is made for automatically and instantly returning
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
interruption is over.

A matching cabinet, or cabinets, are available to house
the phasing and branching equipment if a directional
antenna array is employed.




EQUIPMENT SPECIFICATIONS

150/160 ohms

AF Input Impedance

AF Input Level (100% mod.)........ +10 *=2 dbm
AF Response:
50-7500 Cycles ....... =+1 db
30-10,000 Cycles .......... X115 db
AF Distortion (95% mod.), 50-10,000 Cycles..... 2%
Noise, Unweighted (below 100% mod.) ..—60 db

Modulation ... High level class B

Frequency Range 535-1620 kc
Type of Emission A3
Frequency Stability ... ... +5 cycles
Type of Output. _..Single ended
Carrier Shift (0-100% mod.)....... _.Lless than 5%
Ovutput Impedance 20-250 ohms

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

RF Voltage (for frequency Monitoring)........
RF Voltage (for modulation Monitoring)
Rated Carrier Output 500 watts
Power Output Capability........ ...550 watts
Maximum Ambient Operating Temperature.. ... +45 degrees C.

Altitude Range ....... 0-10,000 ft.
Power Supply 208/230 volts
Line Frequency.... ... **60 cycles
Phase ..... 1
Power Consumption (0% mod.).............._....... 2300 watts (approx.)

(Average Program mod.) 2600 watts (approx.)
(100% mod.) 3000 watts (approx.)
Power Factor ..90%

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

Crystal Heater Power Supply 117 volts
Crystal Heater Line Frequency 50/60 cycles
Crystal Heater Phase ... .. 1

Crystal Heater Power Consumption ... 30 watts (max.)

Transmitter Height ... . 84"
Transmitter Width ... ...33”
Transmitter Depth 32%,"
Transmitter Floor Space ... 7.5 sq. ft.

Transmitter

Weight (Unpacked) 1300 Ibs. (approx.)

Tube Complement

Oscillator, 1 RCA 807; Buffer, 2 RCA 807; Power Amplifier, 1 RCA
833-A; First Audio, 2 RCA 807; Second Audio, 2 RCA 807; Modu-
lator, 2 RCA 833-A; low Voltage Rectifier, 2 RCA 866-A; High
Voltage Rectifier, 2 RCA 8008; (Bias Rectifier, Selenium).

Circuits:

Buffer Tuning
PA Tuning
PA Output Control...........
PA Nevutralization

Tapped inductor
...................... Slug-tuned inductor
..PA Cathode Rheostat
Broadband Transformer

Number of Meters 5
Tubes Metered................ ... All AF and RF tubes
Number of Oscillators ... . 1

...... Door interlocks
HV grounding switches

Protection to Personnel
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Equipment Supplied (es.28949)
Type BTA-500M Basic Transmitter Unit
(including 1—Type UL-4392 Oscillator)...... . MI-27090

1 Set, Power Determining Parts.... ...M1-27092
Set of End Shields.............._._ .. ..M1-28061
Type TMV-129B Crystal Unit....... M1-7467
Set Frequency Determining Parts ~.M1-27093
Set of Operating Tubes ... MI-27094
Touch-up Finish Kit ... . .M1-7474
Instruction Book ... . .. 1B-30234

Nameplate ... MI-28180-1
Choice of One:
RF Output Ammeter................._....... MI-7157-F
Remote Antenna Ammeter ... MI-28037

Available Accessories

50 Cycle Conversion Kit............................
Matching Wing Phasing Cabinet
Type BPA-11A Antenna Tuner, including:

M1-28027-A Remote Metering Kit (less meter)

MI-7147 Antenna Ammeter................... ES-28906-A
Antenna Phasing Equipment On application
Antenna Towers . On application
RF Transmission Lline On application
Line Voltage Regulator . On application
Test and Measuring Equipment..........__ . On application
Type BW-66E Modulation Monitor... MI1-30066-A
Type BW-11A Frequency Monitor
Operating Spare Tube Kit
FCC Spare Tube Kit.._.. .
I Kilowatt Conversion Kit

**MI-28098
ES-28927

....M1.28094
On application

Recommended Test Equipment
Type WA-28A Low Distortion Audio Oscillator....
Type WM-71A Distortion and Noise Meter
Type WV.97A VoltOhmyst

Type WO-56A Cathode Ray Oscilloscope

MI-30028-A
MI-30071-A

** Accessory kit available for 50 cycle operation.

DIMENSIONS OF BTA-500M TRANSMITTER
WITH ADJACENT PHASING CABINET
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FEATURES

Horizontal sliding doors save valuable floor
space—occupies less than 72 square feet

Designed for High-Fidelity operation

May be installed close to a wall and still
provide easy access to components

Less power consumption than other 1-kw’s
Fewer tubes—uses only 15

Fewer tube types—only four types to stock

Simple to operate—only one tuning control

DESCRIPTION

The complete BTA-1M Transmitter is housed in an attrac-
tive and practical lightweight aluminum cabinet with steel
base. It is 84" high, 33" wide, 32%" deep and equipped
with space-saving, horizontal sliding front and rear doors
that never extend beyond the cabinet. The rear horizontal
sliding door permits easy maintenance access—even when
the transmitter is mounted in close proximity to a wall—a
feature not attainable in other type transmitters. The slid-
ing doors are interlocked with automatic high voltage
grounding providing protection for operating personnel.
Front and rear compartment lights are provided inside
the cabinet. Vertical panel construction affords reach-in
accessibility to components.

The BTA-TM Broadcast Transmitter is designed to operate
on any frequency from 535 ke to 1620 ke with a normal
rated output of one kilowatt. The maximum transmitter
output is 1100 watts to compensate for transmission line
and antenna tuning equipment losses. An MI-28099 Power
Change Kit is available for 1000/500 watt or 1000/250
watt operation. The transmitter operates from a single
phase 208/230 volt, 60 cycle (50 cycle conversion kit is
available) a-c power source, except for the crystal heater
circuit which requires a single phase, 117 volt, 50/60 cycle
source.

The BTA-TM is simple to tune. All transmitter operating
controls are located on a panel which is exposed by sliding
the front door to the left four inches. This is illustrated on
following page. The interior cannot be reached until the
door is opened further, operating interlock and grounding
switches. The crystal oscillator trimmer can be adjusted
through the front panel while the transmitter is in opera-
tion. Filament voltages on all transmitter tubes can be
adjusted from the operating panel.




Front view of BTA-TM 1 KW AM Transmitter with horizontal
sliding door fully opened and lower front panel removed.
Overall simplicity of component arrangement is apparent.

SIMPLE TO OPERATE—Only one tuning control—located
on an easy-to-reach vertical control panel which is
W exposed by sliding front door ta the left 4 inches.

DESCRIPTION (Continued)

Only 15 tubes of four different types are used—RCA Type
807, 833-A, 866-A, and 8008. All tubes are visible through
windows in the sliding doors to permit observation of
operating conditions. All AF and RF tubes are metered by
four meters on the top panel of the transmitter and the
meter and associated cireuil selector switch located on the
operating panel. The transmitter is cooled by one blower
mounted inside the cabinet.

The BTA-TM Transmitter is supplied with a UL-4392 Oscil-
lator Unit equipped with a TMV-129B Crystal Unit. A
socket equipped with heater voltage supply is provided
for a spare crystal unit. The oscillator maintains the fre-
quency within plus or minus five cycles.

The buffer stage consists of two RCA 807 tubes in parallel.
This stage does not require neutralization and is tuned by
fixed components that do not require tuning after initial
set-up.

The buffer drives the final RF power amplifier consisting
of two RCA 833-A tubes in parallel. This stage is tuned by
a variable slug-tuned inductor. Neutralization is accom-
plished by a broadband transformer which requires no
adjustment over the operating range. The power amplifier
tank circuit and output matching network form a sym-
metrical network that offers the same impedance to both
sidebands. Adequate harmonic attenuation is also provided
by this network. There are no air dielectric condensers in
the transmitter, thus reducing arc-over possibilities due to
dust collection. There is only one tuning control and one
power output control. The power output control consists
of a rheostat in the cathode circuit of the power amplifier.
All RF stages operate Class C.

The audio amplifier-modulator has two RCA 807 tubes
operating push-pull Class A—resistance coupled to two
RCA 807 tubes as cathode followers in push-pull. The
cathode followers are directly coupled to two RCA 833-A
modulator tubes operating Class B. Low audio distortion

SPACE-SAVING ACCESSIBILITY is assured by rear
horizontal sliding door which permits easy access
when the transmitter is installed close to a wall.
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DESCRIPTION (Continued)

is achieved at all percentages of modulation. This is accom-
plished by improved audio circuit design, and by modu-
lating the screen voltage of the buffer in addition to the
plate voltage of the power ampilifier. This improves the

linearity of the power amplifier by varying the drive in

proportion to the modulation. Hum and distortion is fur-
ther reduced by utilizing inverse feedback from the modu-
lator output to the audio input.

The high voltage power supply employs two RCA 8008
tubes. The low voltage rectifier utilizes two RCA 866-A
tubes, and the bias supply uses a selenium rectifier. All
rectifiers employ single phase, full wave circuits.

Circuit protection is provided by high speed circuit breakers
and a 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 rectifier operate
the plate contactor. All plate and bias voltages are re-
moved when an overload occurs.

The plate contactor is prevented from closing until thirty
seconds after the filaments are energized, to protect the
rectifier tubes.

Provision is made for automatically and instantly returning
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
interruption is over.

A matching cabinet, or cabinets, are available to house
the phasing and branching equipment if a directional
antenna array is employed.




RESPONSE ~DB

DISTORTION-%

AF Input Impedance................. ... 150/600 ohms
AF input Level (100% mod.).......... ... .. +10 +2 dbm
AF Response:
50.7500 Cycles
30-10,000 Cycles .................
AF Distortion (95% mod.), 50-10,000 Cycles.
Noise, Unweighted (below 100% mod)
Modulation... B - .High level class B
Frequency Range ............ 535-1620 ke
Type of Emission.... A3
Frequency Stability
Type of Outputb. ... Single ended
Carrier Shift (0-100% mod.).. Less than 5%
Output Impedance 20-250 ohms
RF Voltage (for frequency Monitoring)........ ... 10 v. RMS, 75 ohms
RF Voltage (for modulation Monitoring) ..
Rated Carrier Output..

...................................................... +1 db

*1000 watts

Power Output Capability... ~...1100 watts
Maximum Ambient Operating Temperature. .+ 45 degrees C.
Altitude Range . ......0-10,000 ft.
Power Supply.............. — 208/230 volts
Line Frequenmcy. ... **60 cycles
Phase 1

Power Consumption (0% mod) ...... .
(Average Program mod.) ... ..
(100% mod.)

Power Factor

Permissible Combined Line Voltage chcmon and Regulation........ +5%

—c] 3200 watts (approx.)
....3500 watts (approx.)

Crystal Heater Power Supply 117 volts
Crystal Heater Line Frequency 50/60 cycles
Crystal Heater Phase 1
Crystal Heater Power Consumption.. ... ... . 30 watts (max.)
Transmitter Height ... . . ... LI 84"
Transmitter Width . .33
Transmitter Depth ... p— 32%
Transmitter Floor Space..... 7.5 sq. ft

Transmitter Weight (Unpacked) ...1500 Ibs. (approx.)

Tube Complement (es.28097)

Oscillator, 1 RCA 807; Bufier, 2 RCA 807; Power Amplifier, 2 RCA
833-A; First Audio, 2 RCA 807; Second Audio, 2 RCA 807; Modu-
lator, 2 RCA 833-A; Low Voltage Rectifier, 2 RCA 866-A; High
Voltage Rectifier, 2 RCA 8008; (Bias Rectifier, Selenium).

Circuits:

Buffer Tuning
PA Tuning ..o
PA Output Control...

Tapped inductor
Slug-tuned inductor
PA Cathode Rheostat

PA Neutralization......................................... Broadband Transformer
Number of Meters............ e 5
Tubes Metered All AF and RF tubes
Number of Oscillators ... ... .. 1

...Door interlocks
HV grounding switches

Protection to Personnel.... ... ... .

TYPICAL FREQUENCY RESPONSE
AND DISTORTION CURVES
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Equipment Supplied (es-28939)
Type BTA-1M Basic Transmitter Unit
(including 1—Type UL-4392 Oscillator)..
1 Set, Power Determining Parts..
Set of End Shields
Type TMV-129B Crystal Unit
Set Frequency Determining Parts ..
Set of Operating Tubes.
Touch-up Finish Kit
Instruction Books

..M1-28180-1

Nameplate ... ...

Choice of One:
RF Output Ammeter e ML7157-F
Remote Antenna Ammeter ... ..M1-28037

Available Accessories
Power Change Kit (1000/500 or 1000/250 watts). ... ... *MI-28099
50 Cycle Conversion Kit . **MI-28098
Matching Wing Phasing Cabinet......................... .. .. ES-28927
Type BPA-11A Antenna Tuner, including:
MI-28027-A Remote Metering Kit (less meter)
MI-7147 Antenna Ammeter. ... ES-28906-A

Antenna Phasing Equipment application
Antenna Towers application
RF Transmission Lline............................ .. application
Line Voltage Regulator application
Test and Measuring Equipment application
Type BW-66E Modulation Monitor... MI-30066-A

Type BW-11A Frequency Monitor MI-30011-A

Operating Spare Tube Kit MI-28097
FCC Spare Tube Kit................... MI|-28094
Recommended Test Equipment

Type WA-28A Low Distortion Audio Oscillator........ ...M1-30028-A

Type WM-71A Distortion and Noise Meter. ... .. . MI-30071-A
Type WV-97A VoltOhmyst
Type WO-56A Cathode Ray Oscilloscope

* Accessory kit available for 1000/500 watt or 1000/250 watt
operation.
** Accessory kit available for 50 cycle operation.

OUTLINE DIMENSIONS BTA-1M TRANSMITTER
WITH ADJACENT PHASING CABINET
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TRANSMITTERS

TYPES BTA-5H AND BTA-10H

e T
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FEATURES
Lowest operating cost for tubes and power ® Bi-level modulation
Rugged construction—small size ® Fewest tubes, fewest tube types
Lowest distortion ® True High-Fidelity frequency response
Only two tuning controls ® Simple to install
® Lower voltage, higher dependability

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

® Broad-band R-F tuning simplifies Conelrad shifting

B 6515 17
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® BI-LEVEL MODULATION

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

® SPLIT-CYCLE OVERLOAD PROTECTION

The BTA-5H and BTA-10H provide “split-cycle” overload or
arc back protection through the use of new grid-controlled
thyratron rectifiers. “Recycling” circuits work so fast that
“off-air” breaks are not audible.

® MAXIMUM COMPONENT
ACCESSIBILITY

Complete accessibility to all “verti-
cal-chassis” components and tubes is
facilitated by the use of horizontally-
sliding doors made of extruded alu-
minum slats. Doors slide back effort-
lessly on rubber caster assemblies.

® EASY TO OPERATE

The centralized grouping of the two
tuning controls, convenient sliding
doors with observation windows, and
the generous metering provided make
the BTA-5H easy and simple to op-
erate and maintain.

® LOW OPERATING COST

BTA-5H has the lowest power con-
sumption in its field. This feature plus
long PA tube life makes it the most
economical transmitter ever offered.

World Radio History
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DESCRIPTION

Ease of operation, all-around economy, and dependability
are “standout” benefits provided by the BTA-5H and
BTA-10H, 5 and 10-KW AM Broadcast Transmitters. Both
utilize operating features “proved-in” by popular prede-

cessors plus many new and novel ideas in design.

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.

The entire transmitter consists of four rugged steel and
aluminum cabinets; the exciter, the power amplifier, the
modulator, and the power rectifier. These cabinets are in-
stalled 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 appear-
ance. Matching left-wing cabinets are available to house
the phasing and branching equipment if a directional array
is employed. The externally located, air-cooled plate trans-
former is completely enclosed and shielded, and does not
require a fireproof vault. Lightweight transmitter cabinets,
self-contained components, and a preformed wiring cable
supplied with the transmitter, simplify the installation and
reduce time to a minimum. The transmitter is designed and
wired to operate with the Type BTC-1B Universal Trans-
mitter Control Console where this type of operation is
desired; however, the transmitter is usually operated by

use of centralized controls on the front panel.




Unique aluminum sliding-doors roll back on roller casters—
complete accessibility to chassis components, front and rear

Flush-mounted doors save operating floor space and pro-
vide more “walk-around” area in compact transmitter rooms




TRANSMITTERS

SLIDING DOORS —FRONT AND REAR

® Only four lightweight cubicles—easily handled through doors
and elevators. Full length wire ducts facilitate installation

@® Vertical chassis construction provides utmosl accessibility to
all components, without disassembly

B.6535 21
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The BTA-5H and BTA-10H Transmitters are supplied with
two UL-4392 Oscillator Units equipped with TMV-1298
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 pro-
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 circvit does not require

Closeup Front View of the
R-F Driver or Exciter Cab-
inet. Sliding door is fully
opened to show tubes, con-
trols and components, Ver-
tical chassis construction is
employed throughout the
BTA:-5H and BTA-10H

Transmitters.

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 utilizing four RCA 8008 Tubes.
It supplies plate voltage to oscillators, buffers and audio

stages.



Front View of the R-F Out-
put or Power Amplifier
Cabinet showing the ar-
rangement of RCA-5762*
Tubes, Controls and Com-
ponents. Other circuit com-
ponents and wiring are
accessible by means of the

rear sliding doors.

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.

* 25,000 hour life on RCA-5762 tubes has been common, even at FM
frequencies. Stocking of FCC spares only is recommended.




Low 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-level
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,

Closeup View of the Audio and
Modulator Cabinet showing the
mechanical and electrical arrange-
ment of major components. Long-
life RCA 828's, 807's, 813's and
RCA 5762's are employed in these
stages. Bi-level modulation reduces
distortion and increases fidelity to

a new high in the BTA-5H.

in turn, resistance coupled to two RCA-813 Tubes oper-
ating push-pull Class ABy, 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 a long life selenium rectifier.
Plate and screen voltages for the audio stages are obtained

from the Low Voltage Rectifier.




Shown here is the Thyratron Recti-
fier and Power Control Cabinet of
the BTA-5H and BTA-10H Trans-
mitters. Control is fully automatic
and includes complete “split-cycle”
overload protection and recycling

features.

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-
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.

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.




PHASING BTA-5H/10H

SUPERVISORY CONSOLE, BTC-IB

The BTC-1B is available for use with the BTA-5H/10H and
handles transmitter switching and audio mixing facilities

required for supervisory control.

PHASING
EQUIPMENT

Provision has been made in
the design of the BTA-5H/10H
for the easy addition of match-
ing left-wing cabinets avail-
able to house phasing and

branching equipment.




Quan. Description Reference
BTA-5H BTA-10H
(ES-28938-A) (ES-28940-A)
1 Modulator Unit ... MI-27061 MI-27061
1 Power Amplifier Unit._.._.... MI1-27062 M1-27062
1 Exciter Unit, Including 2
Type UL-4392 Oscillators...... MI-27063 MI-27063
1 Rectifier and Control Unit... MI-27064 MI1-27064
1 Control Panel, Installation
Material Kit and Wiring
Harness ..o MI1-27065 MI-27065
1 Set of End Shields (L & R).... MI-28061 MI-28061
1 Plate Transformer ... MI-27069 —_—

1 Set of Operating Tubes...... ES-27073 ES-27073/27075
2 TMV-129B Crystal Units.._.._.. MI-7467 MI-7467
Description Reference

BTA-5H BTA-10H

Power Change Kit

(10 KW-5 KW)_............. —_ MI-28092
Power Change Kit

(5 KW-1 KW) oo MI-28092-A e
50 Cycle Conversion Kit........... MI-27066 MI-27066
Matching left Wing Phasing

Cabinet ... ES-28927 ES-28927
Type BTC-1B Universal Trans-

mitter Control Console.......... MI-28950-A MI-28950-A
Type BPA-10 Antenna Tuner..... MI-28902-A M1-28902-A

Antenna Phasing Equipment..._.. On Application
Antenna Towers .................. On Application

RF Transmission Line............... On Application

On Application
On Application
On Application

Audio and Monitoring Rack..... On Application
Test and Measuring Equipment.. On Application
Type BW-11A Frequency

Monitor ... MI1-30011-A
Type BW-66E Modulation

Monitor ... MI-30066-A
Operating Spare Tube Kit..___._. ES-28941
FCC Spare Tubes................ ES-27074

5 to 10 KW Conversion Kit (less
tubes e

5 to 10 KW Conversion Set of
Tubes ..o ——

Quan. Description Reference
BTA-5H BTA-10H
(ES-28938-A) (ES-28940-A)
1 Set of Freq. Determining
Capacitors - MI1-27071 MI-27072
1 Touch-up Finish Kit. ... MI-7499-A MI-7499-A
1 Miscellaneous Hardware Kit MI-7474 MI-7474
1 5 to 10 KW Conversion Kit
(60 cycles) Including Plate
Transformer ... —— ES-28944
2 Instruction Books ... 1B-30232 1B-30232
1 Set of Installation Plans...... T-629608 T-629608
E-311354 E-311354
T-629612 T-629612
1 Nomeplate ... MI|-28180-1 MI-28180-1
Choice of One:

RF Output Ammeter.............. MI-7157-F MI1.7157-F
Remote Antenna Ammeter.... M1.28037 MI|-28037
Description Reference

BTA-5H BTA-10H
Line Voltage Regulator............... On Application On Application

On Application
On Application

MI-30011-A

MI-30066-A
ES-28941/28943

ES-27074/
MI-27082

ES-28944

£5-27075




PERFORMANCE

Description Reference
BTA-5H BTA-10H
AF Input Impedance........... ... 150/600 ohms 150/600 ohms
AF Input Level (100% mod.).... 410 *2 dbm +10 *=2 dbm
AF Response
50-7500 Cycles .....ccocoooeee +1 db +1 db
30-10,000 Cyeles ... +1.5 db +1.5 db
AF Distortion
50-10,000 Cycles 2.5% 2.5%
Noise, Unweighted (below
100% mod.) ..o —60 db —60 db
Modulation ... High level class B** High level class B**
Frequency Range .. 535-1620 ke 535-1620 ke
Type of Emission A3 A3
Frequency Stability ... +5 cycles =5 cycles
Type of Output ... Unbalanced Unbalanced
Carrier Shift (0-100% mod.)...... Lless than 3.9% Less than 4.9%
Output Impedance ............... 40-250 ohms 40-250 ohms

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

10 v. RMS, 75 ohms

... 10 v. RMS, 75 ohms
Power Output Capability... . 5500 wotts

Maximum Ambient Operating
Temperature ... +45 degrees

.. 208/230 voits
. *60 cycles

Power Supply ...

Line Frequency ... .

Phase 3

Power Consumption
(0% mod.) ... .. 12 kw (approx.)
(Average) . 13.5 kw (approx.)
(100% mod.) .. ... 18 kw (approx.)

Power Factor . 85%

Permissible Combined Voltage

Variation and Regulation...... +5%
Crystal Heater Power Supply.... 117 volts
Crystal Heater Line Frequency.... 50/60 cycles
Crystal Heater Phase............... 1

Crystal Heater Power

Consumption 30 watts

Mechanical Specifications

. 84"
.. 130"
. 3%,

Transmitter Height
Width
Transmitter Depth

Transmitter

* Accessory kit available for 50-cycle operation.
** With bi-level technique.

10 v. RMS, 75 ohms

10 v. RMS, 75 ohms
10,600 watts

+45 degrees C
208/230 volts
*60 cycles

3

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

85%

*+5%

117 volts
50/60 cycles
1

30 watts

84"
130"
32%,"

SPECIFICATIONS

Description
BTA-5H
Transmitter Floor Space.............. 29.4 sq. f1.
Transmitter Weight (unpacked).. 5300 lbs. (approx.)

Building Entrance

Requirements 30” wide x 33"

high
Plate Transformer Height... ... 34
Plate Transformer Width............ 22"
Plate Transformer Depth........... 317

Plate Transformer Floor Space.. 4.75 sq. ft.

Circvits and Tube Complements

Two Oscillators ... 2 RCA 807
Buffer 2 RCA 807
R.F. Driver . 1 RCA 833-A
Power Amplifier 2 RCA 5762
1st Audio . 2 RCA 807
2nd Audio . 2 RCA 828
3rd Audio . 2 RCA 813
Modulator . 2 RCA 5762
LV Rectifier 4 RCA 8008
HV Rectifier ... . 4 RCA 5563-A
Bias Rectifier . Selenium
Buffer Tuning . Tapped coil
Driver Tuning ... Slug tuned
inductor
PA Tuning ... Variable vacuum
capacitor
Driver and PA Neutralization.... Broad band
transformer
Number of Meters .. 23
Tubes Metered . All RF and AF
tubes

Number of Oscillators................ 2

HV Rectifier Circuit ... 4-phase thyratron

HV Overload Circuit . Split-cycle
electronic

Arc Back Protection... ... . Split-cycle
electronic

Door interlocks
HV grounding
switches
.. 23
.7

Reference

BTA-10H
29.4 sq. ft.

5500 Ibs. (approx.)

30" wide x 33"
high

45"

22"

3%

4.8 sq. ft.

RCA 807
RCA 807
RCA 833-A
RCA 5762
RCA 807
RCA 828
RCA 813
RCA 5762
RCA 8008
RCA 5563-A

Selenium

S AN HE NN W= NN

Tapped coil
Slug tuned
inductor
Variable vacuum
capacitor
Broad band
transformer
26

All RF and AF
tubes

2

4-phase thyratron

Split-cycle
electronic

Split-cycle
electronic

Door interlocks

HV grounding
switches

26

7

In order to make improvements in design and effect economies
in manufacture, RCA reserves the right to make changes in
design, components and specifications published herein.



FEATURES

Requires less than 80 square feet of floor
space—smaller than many 5 kw transmitters

Internal blowers—no air-ducts necessary

Half the tube cost of other 50 kw trans-
mitters

Lowest operating cost ever offered in a
50 kw transmitter

Low distortion, excellent frequency
response

World Radio History

Splatter-free modulation provided by new
ampliphase design

Long life RCA 5671 tubes used in the
BTA-50G

Designed to permit remote-control opera-
tion

Uses fewer major components than any
other transmitter of similar power for max-
imum dependability

Extremely stable operation
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DESCRIPTION

Space-Saving Economy

The RCA “Ampliphase” 50 kw AM Broadcast Transmitter—
Type BTA-50G, represents the most advanced development
in AM transmitters. [t is an unique space saving design,
housed in only 4 cubicles—half the space required for
other 50 kw equipments. This results in a transmitter which
greatly reduces initial building costs when planning o
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 trans-
mitter in operation during installation, or later utilizing 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.

Operational Economy

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
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.

Power Tube Savings

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.” Broadcasters can capitalize on the extra
dividends of lower operating cost, lower capital investment
—increased stability of operation and many other out-
standing features of the BTA-50G.

Ease of Operation and Flexibility

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.

CIRCUIT DESCRIPTION

The heart of this 50 KW Ampliphase transmitter is the low
level exciter wherein a phase modulated signal is devel-
oped. This is represented in the block diagram as: A
three-to-one frequency divider, 1-5693, following switch-
able duplicate UL-4392 crystal oscillator units; A buffer
amplifier, 1-5693. One leading and one lagging 90 degree
phase shift network which splits the 1/3 frequency signal
into two channels; A phase modulated amplifier in each
channel with 1-5693. The phase modulator itself is a single
5692. Good linearity of phase shift with program signal is
assured by developing the phase modulated signal at
1/3 the final frequency; A cathode follower buffer, 1-5692
a frequency tripler amplifier, 1-5693 and a final buffer
amplifier, 1-6146 in each channel to complete the low
level equipment.

The BTA-50G r-f is generated by a crystal controlled
oscillator, operating at carrier frequency. This frequency
is divided and then separated into two channels differing
in phase by 180 degrees. Each signal then passes through
a phase shifting network so adjusted that a phase differ-
ence of approximately 135 degrees exists between the two
signals. This phase difference represents unmodulated
ccrrier power output. Modulation is applied at this point

to each r-f channel by a variable resistance type of
phase modulator.

At the output of the phase modulator, the r-f signal has a
phase excursion of approximately 7.5 degrees when
modulated 100 percent. Due to this small angular excur-
sion, a simple modulator using one half of a 5692 triode
can be employed. 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 modu-
lation intelligence. This variable resistance is obtained
through the use of a grounded grid cathode follower stage
utilizing a 5692 triode.

The output of the modulated stage is then fed through a
buffer stage using one half of a 5692 triode, thence to a
tripler stage using the other half of the same triode. In
the latter stage, the r-f frequency is returned to the output
frequency, with a resultant gain in phase modulation to
approximately #-22.5 degrees. The power level after the
6146 amplifier is in the order of 5 watts, sufficient to ade-
quately drive the following class C amplifier stage. This
stage uses a 4-250 tetrode, which in turn drives a 5762 air
cooled triode amplifier.
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SIMPLIFIED BLOCK DIAGRAM — BTA-50G TRANSMITTER
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Ampliphase Principle of Operation

To produce phase-to-amplitude modulation in the BTA-50G, o
carrier wave is developed by a common exciter. This carrier wave
is then split ond fed to two separate amplifier chains through
phase-shift netwarks that establish o carrier phase difference.
These two signals are controlled so thot each maintains a pre-
scribed phase relationship with the other in accordance with the
intensity of modulating signal. This controlled phase relationship
enables the separate 25-kilowatt amplifiers, when feeding their
outputs into a combining circuit, to produce a maximum level
50-kilowatt amplitude modulated signal.

CIRCUIT DESCRIPTION (Continued)
The PA Stage

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
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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. A
tuned series is used to provide added attenuation for the
second harmonic.

Self-Protection Rectifiers

During periods of 100 percent modulation the 5671 power
amplifier tubes require 15.0 KV DC at 7.5 amperes which
is obtained by using 12 5563A mercury vapor thyratrons
in a three phase double way rectifier circuit. Each pair of
5563A tubes is operated in parallel for two reasons. First,
the 5563A is an economical rectifier tube with a good life
record in more severe service. Secondly, the disturbing
surge effects of tube arc starvation are greatly reduced
since one tube would temporarily carry the total current
if the other failed to fire. This self protection feature is
particularly advantageous at the voltage level at which
this rectifier operates. A further degree of self protection
is assured by the control grid of each 5563A which, when
connected fo its cathode through a suitable resistor, will
tend to prevent build up of destructive arcs.

Two other plate voltage supplies, 5.0 kv and 2.5 kv, are
supplied by a three phase double way center tapped rec-
tifier using 6 8008 tubes. Bias voltages for all tubes are
supplied by a single phase full wave metallic rectifier,
portions of which are regulated by VR tubes.

High Power Distribution

The High Power distribution equipment for the transmitter
consists of an electrically operated air circuit breaker, and
a manually operated Delta-Wye switch which feed both
the 15.0 KV rectifier and the 5.0/2.5 KV rectifier. The
remaining transmitter power is distributed through a man-
vally operated distribution circuit breaker to a 460 to
230 volt distribution transformer to voltage regulators
and thence to the various low power distribution circuit
breakers.

Transmitter Control

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
position with the exception of the start switch, which when
operated to the ON position allows the transmitter to
automatically come on.

The two types of overload circuits used in this transmitter
are the current type, instantaneous or time delay, which
are connected directly in the tube circuit and rectifier
ground leads, and the thermal magnetic circuit breakers
connected in the AC power leads used as 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.

Other features of the control circuit are indicating lamps
on each cabinet which indicate the status of the interlocks
in that particular cabinet and a system of Carrier Off pro-
tection which does not operate the plate circuit breaker
to the OFF position but instead biases off a low level stage
momentarily to allow the radio frequency fault to clear
itself.

HARMONIC FILTER




MECHANICAL FEATURES

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 opposite 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 (opposite
page). The mounting of these components is not critical
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.

Lighter-weight Cubicles

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 horizontal shelf into upper and lower compart-
ments. This gives each cabinet three basic totally shielded
compartments in which to mount the electrical components.
The eye-level meters, pilot lights and interlocks, mounted
on eight inch wide panels each side of the front door, are
also shielded.

Built-in Wire Duct

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.

DETAIL OF COMPLETELY-SHIELDED INTERCONNECTION WIRE DUCT
(Cover Removed)

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.

PA Cubicles

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.

Oscillator and 5762 Stages

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 5762 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
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SIMPLIFIED INSTALLATION

TYPICAL FLOOR PLAN
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TRANSMITTERS

harmonic filter. Two 807 crystal oscillators are located at
the bottom front of the cabinet and feed the exciter-
modulator unit which is mounted on sliding rails directly
above the oscillators. The exciter-modulator is a self-
contained unit with the r-f and a-f components mounted
on a vertical hinged panel which in turn is mounted on a
horizontal chassis containing the power components for the
exciter-modulator. A space is provided above this exciter-
modulator for a complete duplicate unit if desired for
utmost reliability. Above this space are two vertical sub-
compartments behind interlocked doors which contain the
4-250 and 5762 stages. A meter panel for these stages is
provided for at the bottom of these sub-compartments.

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 5671 grid loading resistors are also located in separate
compartments at the top of this cabinet. The lower rear sec-
tion of this cabinet contains high voltage filter components.

High Power Rectifier, Low Power Distribution,
Control Components

The right hand cabinet contains the high power rectifiers,
low power distribution components, and the majority of
the control components. The front of the cabinet contains
the 15 KV rectifier tubes and filament transformers, the
5.0/2.5 KV rectifier tubes and filament transformers, the
bias rectifier, high voltage grounding switches, surge sup-
pressor relay and resistors, the 15 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 mercury vapor rectifiers. The top rear section of the
cabinet contains the control relays, overload relays, dis-
tribution contactors, and low power distribution circuit
breakers. The distribution breakers and overload relays
are accessible without removing panels and recessed so
that they will not be damaged or improperly operated.
The bottom rear of the cabinet contains the 5.0 KV rectifier
components including plate transformer. Operational con-
trol switches and status lights for the entire transmitter are
located on the eight inch panels at each side of the door.

SPECIFICATIONS

INTERNAL BLOWER

Electrical Specifications B1a-50G (£s-27221)
Power Line Requirements:
-..460 volts, 60 cycles, 3 phase
....... Not more than *+5%
94 kllowcﬁs (approx.) at zero modulation
100 kilowatts (approx.) at average modulation

Combmed Regulcflon and Vorlonon
Power Consumption
Power Consumption

Power Factor ... ... .. - 90%
Crystal Heaters . 110 volts
Type of Emission o . A3
Power Output (at fransmmer fermmals) . 53 kllowa"s (max.)
Frequency ... Any specified between 535 and 1620 kc

Frequency Sfoblllfy
Type Modulation. ...
Audio Input

Audio Response

AF Distortion..

Noise level....

Carrier Shift....

Type Output ... ..
Output Impedance

Assigned frequency =+5 cycles

Phase to amolitude

+10 dbm

+15 db 50 10,000 cycles

-Less than 3% RMS 50-7500 cycles

60 db below 100% modulation
-Less than 5% neg. 100% modulation
- . .Unbalanced
50 ohms nominal

Tube Complement (es-27222)
Qiy. Function Type
(AUDIO SECTION)
1 Voltage Amplifier ... - 5692
2 Drive Regulator ... . 1614
2 Phase Modulator . ... ... 5692
(R.F. SECTION)
2 Oscillator TR v 807
L Frequency Dlvlder 5692
1 Buffer ... : 5693
2 Phase Modulafed Ampllﬂer . 5693
2 Cathode Follower . 5692
2 Tripler ... . 5693
2 Buffer ... 1614
2 R.F. Amphf‘er _________ 4—250 A/5D22
2 Intermediate Power Amphﬂer n... 5762
2 Power Amplifier ... .. R 5671
(RECTIFIER SECTION)
Intermediate Voltage Rectifier ... . 8008
174 High Voltage Rectifier ... . 5563-A
2 *Exciter Voltage Regulator.. . . OoD3

Mechanical Specifications

Cabinet Size ... 44" wide, 84" high, 60" deep
Overall Weight.. ... . Wivwe. 12,000 Ibs., approx.

Maximum Altitede ... ...6,000 feet
Ambient Temperature. ... 114°F maximum
Maximum Cabinet Weight ... 2,000 lbs., approx.
PA Cabinet Weights (each). ... . 3,200 Ibs., approx.

Plate Transformer Weight (total)...
Rectifier Weight ... .. ..
Exciter Weight ..

Filter Reactor

...3,600 Ibs., approx.
......2,000 Ibs., approx.
______ 1,500 |bs., approx.
______ 1,500 Ibs., approx.

* Exciter power supply uses disc rectifier.
In order to make improvements in design and effect economies

in manufacture, RCA reserves the right to make changes in
design, components and specifications published herein.

B 6540

World Radio Histol



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-1A 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. feet (.7 sq. meters) floor space. The
transmitter is completely tested at the factory. This RE-
DUCES installation and test time in the field.

The only building requirements are:

Floor Area—Lload requirements 200# sq. 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 cablnet, thus minimizing
floor space requirements. The sliding doors are inter-
locked. AUTOMATIC HIGH VYOLTAGE GROUNDING is also
provided for the protection of operating personnel.

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’, 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 HIGHT SPEED CIR-
CUIT BREAKERS and a plate contactor. The filament and
plate circuit breakers serve s control switches. Circuit
breakers in the cathode circuit of the power amplifier,
modulator, and ground return of the low voltage and bias
rectifier, 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 a 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
neutralization adjustments.

Cutput 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 progrem 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 6145 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 Range.
Rated Power Output at Transmitter Terminals
Output Load Impedance......................._.... 50 to 230 ohms unbalanced
300 to 600 ohms balanced

Resistive *+=JO.1R

Spurious Frequency Radiation.... .
Frequency Stability
Type of Modulation. .
Program Input Impedance.. .
Program Input level........ .
Audio Frequency Response

High-level Class B
......... 150/600 ohms
..410 dbm £2 dbm
...... +2 db, 30 to 10,000 cps

(1030 cps, 60% reference)
Modulation Capability:

400 €S .o 100%
50 to 7500 cps 50% minimum
Envelope Distortion (ICOO cps, 90% mod) T S g T 3 4%
Noise Level, Unweighied (be'ow 100% mod.). M. 52 db

Carrier Shift Up to 100% Modulation......... . Less than 5%
Power Consumption:
Unmodulated ...
40% Modulotion
100% Modulation
Power Factor
Power line Requirements:
Transmitter...230 volts, single-phase, 60 cy., available aiso for 50 cy.
Cabinet Llights........ ... ... 115 volts, single-phase, 50/60 cy.
Permissible Power Lline Variation.
Ambient Temperature Range..
Elevation
Transmitter Height
Transmitter Width
Transmitter Depth ...
Transmitter Floor Space...... ..
Transmitter Weight (Unpacked)... .

..2900 watts, approx.
3100 watts, approx.
3900 watts, approx.

29,

4107 C to +45° C
.8000 feet maximum
_.84”

Tube Complement—1 Set

FREQUENCY SOURCE
Crystal Oscillator ...

Buffer ... 1-6AG7
Multiplier ... —b6AG7
Voltage Regulator ... ... . 1-VR150
RADIO FREQUENCY AMPLIFIERS

Intermediate Amplifier . 16146

Power Amplifier ... L —— 2—4.400A
AUDIO FREQUENCY AMPLIFIERS

Voltage Amplifier ..2—6146

Cathode Follower .. . 2-6146

Modulator ... 2—833A

RECTIFIERS

Low Voltage Rectifier... . ... .. ... —— . 2—866A

Main Rectifier ... R 2—-8008
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FEATURES

Rapid frequency change

Few tuning elements

No neutralizing adjustments

Latest tetrode type, long life, power ampli-
fier tube

Minimum of tube types

Smaller total number of tubes—high gain
per stage

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

® Econcmical floor space with maximum
accessibility

Sliding panel access doors

Ease of installation—preformed interconnec-
tions

All air cooled . . . high efficiency

High level modulated for simplicity of
adjustment

Simplified radio frequency circuits
Harmonic suppression circuits included
Light weight, aluminum cabinets — com-
pletely shielded

DESCRIPTION

The BHF-10A 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 transmitters. The four main cabinets, 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.

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 operoting
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 a simple network to
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 8'2 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-1A 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

A3
............ 3.2 to 26.1 mcs
....10 kw unmodulated
650 ohms resistive +=JO.1R
Less than 200 milliwatts
........................ 0.003%

Type of Emission
Output Frequency Range...
Power Output at Transmitter terminals
Output load Impedance................ ... 350 to
Radio Frequency Harmonic Output.
Frequency Stability ...
Type of Modulation.. ... _High level, Class B
Program Input Impedance.... 150 or 600 ohms
Program Input Llevel (100% Modulation).................. +10 dbm =*+2 db
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,

50 to 5,000 cycles.......... .. [ 4.0% RMS maximum
Noise Level, Unweighted (below 100% Modulation)........._.... . 54 db
Carrier Regulation............ . . Less than 5% up to 100% modulation
Power Consumption:

Without Modulation
40% Modulation ...
100% Modulation

.22 kw approx.
..... 28 kw approx.
35 kw approx.

Power Factor ... 0.85
Power line Requirements . volts, 3 phase, 3 wire, 50 cycles
Permissible Power line Regulation ... .. 5% zero to full load
Permissible Power line Combined Regulation

and Variation Llimits.... +5%
Ambient Temperature.... S —— +45 degrees C max.
Elevation ... 8000 feet max.

Frequency Change Time:
(a) 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 ... .. e — ...1—6AK5
Buffer R . 1—6AG7
Doubler ... ... 16146
Voltage Regulator ... ... 1-—-VR150
RADIO FREQUENCY AMPLIFIER

Ist Intermediate Amplifier. ... ... .. 1—RCA 6146
2nd Intermediate Amplifie 813
Power Amplifier 6166

AUDIO FREQUENCY AMPLIFIERS

Input Amplifier ... ... 2—RCA 807
Ist Intermediate Amplifier. ..2—RCA 828

Cathode Follower 813
Modulator 5762
POWER SUPPLY

4700 Volt Thyratron Rectifier 4—RCA 5563
Intermediate Voltage Rectifier. . 4—RCA 8008
Control ...1—RCA 2D21
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B.913

TRANSMITTERS

H. F. Broadcast Transmitter, Type BHF-50B

50 KW High Frequency Broadcast Transmitter

FEATURES

Entirely air cooled ® Single phase filament heating of all vacuum
. .- . L t
High stability grounded grid amplifiers ubes
Quick f h ® Motor driven tuning—essential circuit
vick frequency change Eteting
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 conduvit modulator
and wire trenches—low installation cost ® Attractive appearance achieved by func-
Simplified effective control with high speed ional styling
air circuit-breakers ® Vertical chassis construction for accessibility
— . and maximum ventilation
Simplified power supply—only one main

® Sypervisory control console constructed of

mid-voltage tap rectifier, one auxiliary and
one metallic bias rectifier

World Radio Histo
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DESCRIPTION

General

The new RCA type BHF-50B transmitter is an all air cooled
50-kw amplitude modulated shortwave broadcast trans-
mitter fecturing 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
stcbility. 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-508.

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. cabinets,
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 centralized 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 a 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-
vlator 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

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
resulting 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.

the low power r-f and a-f stages while forced air cooled (3) A three phase full wave, high voltage rectifier, with a
triodes are used in all subsequent stages above the 250 mid-voltage tap, which supplies plate and screen volt-
watt r-f level and the modulator. High stability grounded age for all r-f screen type tubes and plate voltage
grid amplifiers are used for all r-f stages above the 250 for all triode r-f power tubes and the modulator tubes.
watt level. Only three tube types are used in the r-f This rectifier has a preheated spare tube which may be
amplifiers. Completely shielded construction in the higher switched into the circuit manually. The plate trans-
power stages and use of grounded grid circuits leads to former is an air cooled three-phase unit with extended
complete stability and freedom from operation discrepan- windings on the primary to provide reduced voltage
cies. The complete shielding of the r-f stages and the design for test and tune-up purposes.
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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