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WARRANTY ITEMS

Particular parts and/or equipment covered by warranty are specifically stated as
such in the warranty or contract given to the customer at the time of sale. The
warranty or contract also stipulates the conditions under which the warranty
may be exercised.

To obtain a new replacement for such warranty items, contact your local RCA
sales office and please supply Product Identification (including the Original
Invoice Number, M|l Number, Type Number, Model Number, and Serial
Number) and Replacement Part Identification (including Stock Number and
Description). Requests for warranty replacements may be unduly delayed if all
this information is not supplied.

EQUIPMENT LOST OR DAMAGED IN TRANSIT

When delivering the equipment to you, the truck driver or carrier’s agent will
present a receipt for your signature. Do not sign it until you have (a) inspected
the containers for visible signs of damage and (b) counted the containers and
compared with the amount shown on the shipping papers. If a shortage or if
evidence of damage is noted, insist that notation to that effect be made on the
shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for
concealed damage. If concealed damage is discovered, immediately notify the
carrier, confirming the notification in writing, and secure an inspection report.
This item should be unpacked and inspected for damage WITHIN 15 DAYS after
receipt. Report all shortages and damages to RCA, Communication Systems
Division — Camden, New Jersey 08102.

RCA will file all claims for loss and damage on this equipment so long as the
inspection report is obtained. Disposition of the damaged item will be furnished
by RCA.

FIELD ENGINEERING SERVICE

RCA Field Engineering Service is available at current rates. Requests for field
engineering service may be addressed to your RCA Broadcast Field Represen-
tative or the RCA Service Company, Incorporated — Broadcast Service Division
— Camden, New Jersey 08102. Telephone 609-963-8000.
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TECHNICAL SUMMARY

ELECTRICAL SPECIFICATIONS

Type Of EMISSION . . .o e e e e F3 and F9
Frequency Range . . .. ... e e 87.5 to 108 MHz
POWer OUTPUL . o e e e e e, 7.5 to 20 kW
Output Impedance (3-1/8 in. dia. EIA unflanged line) . . .. . . . ... ittt e e, 50 ohms
Frequency Deviation for 100% Modulation . . . . ... ... .. it e e e +75 kHz
Modulation Capability . . . . . . ... i e e e +100 kHz min.
€arrier Frequency Stability . . . .. .. . e e +1000 Hz max.
Audio INpUt IMPEdance . . . . .. .. e e e e 600/150 ohms'
Audio Input Leve! (100% modulation} .. . ... ...t +10 :2dBm?
Audio Frequency Response (60-15,000 Hz) . . .. .. ... .. .. . . . e +1 dB max.?
Pre-Emphasis Network Time CONStant . ... . ... ittt it ittt e e e e e, 75 or 50 usec, as desired
Harmonic Distortion {60-15,000 Hz} . .. ... ... .. . .. e e 0.5% or less*
FM Noise Level (referred to 100% FM modulation) .. ... ... ...ttt e e -65 dB max.
AM Noise Level (referred to carrier voltage) .. ... ... .. . .. ittt e e, -50 dB max.
SCA Audio Input Level (100% SCA modulation) . . .. ... . ittt e i, -15 to +10 dBm, adjustable
SCA Audio INput IMPedanCe . . . .. .. .. it ittt e e e 600 ohms balanced
Main-to-Subchannel Crosstalk . . . .. .. it e -50 dB*
Sub-to-Main Channel Crosstalk . ... .. ...t e e e e e -60 dB®

POWER LINE REQUIREMENTS

Transmitter:
LN Lo e e e 240/208 volt, 3 phase, 50/60 Hz
Combined Line Voltage Variation and Regulation - . .. . ... ....... .. iuunn e +5%
Power CONSUMPLION . . .ot e e e 36,000 watts {approx.}
Power Factor (approx.) . ... ... 90%
FM Exciter:
L 117V/208V/240V +5% 50/60 Hz
Power Consumption including BTS-1B Stereo Generator and
BTX-TBSCA GeNerator . . .. ii it it ettt e et e et e e e e 80 watts

PHYSICAL SPECIFICATIONS

Maximum Altitude-

Standard BIOWer. . . ... 7500 feet
Optional BIOWer. . ... .. . 11,000 feet
Ambient Temperature Range . . ... .. .. ... .ttt e -20° to +45°C
Heat Dissipation ... . .. ... . ... 16 kW, 910 BTU/MIN, or 4.6 tons of refrigeration
Dimensions:
Transmitter:
Width, inches (CmM) L. e 48-1/4 {(122.6)
Height, inches (G . ... e e 77 (195.6)
Depth, INChes (CM) L. e 33-1/8 (84.1)

! Audio pre-emphasis 75 microseconds {60 microseconds if desired).

% Level measured at input jack J109 with 400 Hz tone applied.

® Audio frequency response referred to 50 or 76 microsecond pre-emphasis curve,

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

network. ‘
* Relative to +6.0 kHz deviation of the subcarrier by a 400 Hz tone, main channel modulated 70% by 50 to 15,000 Hz tones and
30% by subcarrier, using a narrowband detector.

¢ Relative to +75 kHz deviation of the main carrier by a 400 Hz tone, subcarrier modulated +4.0 kHz by 30 to 5000 Hz tones
main carrier modulated 30% by subcarrier, using a narrowband detector.



TECHNICAL SUMMARY (Continued)

Power Supply:

Width, INChes (CM) . . . et it e it e et e e e e e e e e e e e e e e 32 (81.3)

Height, inches (Cm) . . . .. . . i i e i it e i e e e e e e e 49 (124.5)

Depth, INCHES (CM) . o it it e it e e et e e e e e e e e e e e e 23 (58.4)
Weight:

Transmitter (apProx.), POUNds (G- « « « =+« v vttt e 1425 (646.4)

Power Supply (approx.), pounds (KG) « « « « « « + s o v v v ettt e e 1025 (464.9)

LIST OF EQUIPMENT
BTF-20E1 20kW FM TRANSMITTER

ES-560602A
Quantity Description Reference
1 Basic Transmitter MI-560507A
1 Power Determining Kit MI-560510A
1 Blower
0 - 7500 Ft., 60 Hz Line Frequency MI-560347-A1
0- 3000 Ft., 50 Hz Line Frequency M1-560347-A1
*3000 - 6500 Ft., 50 Hz Line Frequency MI1-560347-3
*7500 - 11,000 Ft., 60 Hz Line Frequency MI-560347-3
1 Rectifier MI1-560340-4
1 Plate Transformer MI-560341-7
1 Power Supply MI1-560342-6
2 Side Panel MI-560755
1 Installation Material MI-560515
1 Harmonic Filter, tuned to specified FM channei in MI1-561509
the frequency range 87.5 to 108 MHz {not pressurized)
or, alternatively,
Harmonic Filter, selected as follows:
*87.5 to 108 MHz — Unpressurized MI-561506
*87.5 to 108 MHz — Pressurized MI-561507
LA BTE-15A Exciter System, Mono ES-560631
b BTE-15A Exciter System, Mono and 1 SCA ES-560632
b BTE-15A Exciter System, Mono and 2 SCA ES-560633
b BTE-15A Exciter System, Stereo ES-560634
b BTE-15A Exciter System, Stereo and 1 SCA ES-560635
L BTE-15A Exciter System, Stereo and 2 SCA ES-560636
1 Set of Operating Tubes ES-560609
. Set of Spare Tubes {100%) ES-560609
1 Nameplate MI1-28180A
* Touch Up Finish Kit MI1-27660C
1 Blower Mounting Kit
If MI-560347-A1 Blower is supplied MI-560517
1t M1-560347-3 Blower is supplied MI-560705
= Manometer Kit Mi-560307-36
. Elapsed Time Indicator {115V}
for 60 Hz Line Frequency MI1-561018-2
for 50 Hz Line Frequency MI-561018-4
1 Frequency Determining Parts, for assidned
frequency as follows (for ES breakdown, see table 5):
ES NUMBER FREQUENCY
BS-560272C-1 87.5TO 89.9 MHz
ES-560272C-2 90.1 TO 91.9 MHz
ES-560272C-3 92.1 TO 93.9 MHz
ES-560272C4 94.1 TO 95.9 MHz
ES-560272C-5 96.1 TO 97.9 MHz
ES-560272C-6 98.1 TO 99.9 MHz
ES-560272C-7 100.1 TO 101.9 MHz
ES-560272C-8 102.1 TO 103.9 MHz
ES-560272C-9 104.1 TO 105.9 MHz
ES-560272C-10 106.1 10 107.9 MHz
2 Instruction Book for BTF-20E1 18-8027531-1
2 Instruction Book for BTE-1bA FM Exciter 18-8027524-1

*Supplied if and as specified on sales order.
**Supply one ES as specified on sales order.



OPTIONAL ACCESSORY EQUIPMENT

TUBE COMPLEMENT

Description Reference Symbol Type Function

Set of Spare Semiconductors for MI-560718 1V101 7203/4CX2508B Driver
BTE-15A FM Exciter Module 1v103 7203/4CX2508B Driver
Spare Crystal and Crystal MI-5660717-* 1Vv102 4CX15,000A Power Amplifier
9(";’;;‘:; Elf{.:rsﬁef.ﬁﬁl.f;) NOTE: Refer to BTE-15A FM Exciter Instruction Book,
Spare Crystal Oven only, MI-560717A 1B-8027524-1 for the exciter semi-conductor complement.
for BTE-15A Exciter
BTE-15A FM Exciter Module M1-560712
BTS-1B Stereo Generator MI-560713
BTX-1B Subcarrier Generator (Specify MI-560714
SCA Frequency)
5-kHz Filter {required when MI-560721
transmitiing stereo and SCA; one
fitter normally supplied,
installed, in each SCA generator
Type BTR-15B Remote Control MI-561187/
System 561188 INSTALLATION MATERIAL
Type BTR-30A Remote Control MI-661441/
System 561442
Digital Automatic Data Printer ES-561154
(Logging Equipment) MI-560515
Type BW-75A FM Monitor MI-560735
Type BW-85A FM Stereo Monitor MI-5660740 Item Qty Description Drawing No.
Type BW-95A SCA and MI1-560745 1 2 Arm Assembly {Tuning) 887449-501
BW-100 RF Amplifier MI1-5660738 2 2 Trimmer Adjusting Tool 86183-502
Modulation Monitor 3 1 Lamp Changing Tool 8535851-1
AM Noise Reduction Kit MI1-560307-31 4 1 set | Wire #14 AWG Black 990820-99
({for low power operation) 500 ft.
Manometer Kit MI-560307-36 5 1 set | Wire 2/0 Black 15 ft. 20107519
Elapsed Time Indicator 6 1set | Wire #14 AWG 15 kV 2010853-141

60 Hz Line Frequency MI-5661018-2 White 50 ft.

50 Hz Line Frequency MI-561018-4 7 1 set | Strap, Copper 1-1/2 — 8812985-6
Adaptor Flange, adapts MI-27988-4C in. Wide, 30 ft. Long
MI-27791K transmission line 8 1 Connector Coaxial 1510020-103
to M1-19089 transmission
line
Tower Lighting Monitoring and MI-27519
Control Unit (for remote control)
Tower Lighting Monitoring Unit MI-27544
AC Voltage Pickup (for remote MI-27516
control)

RECOMMENDED TEST EQUIPMENT

Description

PA Dummy Load and Thruline Wattmeter
Exciter Dummy Load and Wattmeter 0-15/60 Watts

Audio Generator
Distortion and Noise Meter

Oscilloscope
Senior VoltOhmist VTVM
Volt-Ohm-Milliammeter

Grid-Dip Meter

Step Attenuator, 1 dB and 10 dB steps

Coaxial Components used for PA neutralizing

One 6 foot length of RG-8/AU Cable with type N connectors
Reducer Cone (3-1/8" dia. coaxial line to type N connector)
RG-8/U Cable (specify length)
(2) Type N connectors
(1) Reducer Cone (3-1/8'" dia. coaxial line
to type N connector)

RCA Reference QOther Reference

MI-19267-L/H
Bird Electronic
Corp. Model 811
Hewlett-Packard
Mode! 209A
Hewlett-Packard
Model 331A/334A
Tektronix Model 422

WV-98C

WV-38A
Measurements
Corp. Model 59
Hewlett-Packard
Model 350D

MI-74A

Stock No. 236025

MI-27791K-5A




LI

Figure 1. BTF-20E1 FM Transmitter
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DESCRIPTION

GENERAL

The RCA Type BTF-20E1 20 KW FM Broadcast
Transmitter is designed for high-power operation in the
standard FM band, 87.5 to 108 MHz, and is specifically
engineered for multiplex service transmission. Except for
the high-voltage power supply, the transmitter is housed
in a single, modern-styled cabinet.

The BTF-20E1 transmitter employs a compact,
self-contained exciter in a circuit that uses capacitive
diodes as modulators of an oscillator to produce direct
FM. An automatic frequency control (AFC) circuit
maintains oscillator frequency to close tolerance. The
exciter is well suited for multiplex and stereo as
specified by the FCC by virtue of its wide frequency
response and extreme stability.

A manometer, which indicates air filter efficiency
and warns of reduced cooling-air supply to the power
tubes, is available as an optional item.

CONSTRUCTION

The BTF-20E1 transmitter is housed in a single,
double-door cabinet, in a two-tone blue textured vinyl
finish, set off with aluminum epoxy trim. Maximum
accessibility is afforded by swing-doors on the front and
rear of the cabinet. All operating controls and meters
used for rapid check of transmitter functions are located
on a panel above the front doors. A separate unitized
high-voltage power supply may be located anywhere in
the FM station.

The BTE-15A FM Exciter (refer to IB-8027524-1)
is mounted on a single chassis and includes a modular
stereo generator (when specified) and either one or two
SCA generators (when specified). The exciter is all
solid-state and includes two multimeters for convenience
in operating and servicing. The stereo generator module,
the SCA generator modules and RF exciter module are
easily removable for servicing or adjustment.

The pushbutton controls located on the panel just
above the front doors of the transmitter include:
TRANSMITTER ON/OFF, PLATE ON/OFF, OVER-
LOAD RESET, and POWER RAISE/LOWER. A low
voltage circuit breaker, filament circuit breaker, and
control circuit breaker are located behind the left-hand
door. The main and low-power circuit breakers are
located on the front of the separate high-voltage power
supply cabinet. Personnel are protected by fully inter-
locked rear doors, in addition to an interlocked door at
the front of the rf unit (which contains the driver and
PA stages).

Six front panel meters are provided. Two of the
meters indicate PA plate voltage and plate current. A

third meter reads ac line voltage and supplies a logging
indication of driver and PA filament voltages. The
multimeter, TM2, reads grid current, screen current, and
screen voltage for both the driver and the PA stage, and
cathode current for the driver stage. Reflectometer
meter 1M5 reads transmitter power output in percent.
1M5 is actually a meter-relay which activates the
“carrier-off’’ protection circuits incorporated in this
transmitter. Reflected power meter 1M7 incorporates a
dual scale so that any reflected energy in the output
transmission line may be evaluated in terms of VSWR or
in terms of percent of incident power. 1M7 is also an
optic meter relay.

Cooling air is supplied to the driver and PA stages
by means of a blower mounted below the rf unit. Heavy
acoustic insulation reduces blower noise to a minimum.
A manometer (available as an optional item) indicates
the efficiency of the filter at the inlet to the blower.
This device senses the relative air pressure at the fan side
of the filter in inches of water. Properly monitored, the
manometer indicates when filter clogging has reduced
the volume of cooling air supplied to the power tubes.

CIRCUITS
FM Exciter

The BTE-15A FM Exciter system consists of a
main frame (chassis), an rf exciter module, a stereo
generator module (when used), and one or two SCA
generator modules (when used). All circuitry is solid-
state.

The frequency modulated oscillator operates at
carrier frequency. A buffer stage and a three stage rf
power amplifier raises the power level to 15 watts.

The carrier center frequency is precisely controlled
through the use of a phase locked AFC circuit which
employs integrated circuit frequency dividers. No tuned
circuits or adjustments are required with the circuitry
used.

An “off-frequency’” detector circuit operates a
relay which removes transmitter high voltage if the AFC
circuit should lose lock. In this event, DOOR INTER-
LOCKS tally-light 1DS5 will also be extinguished.

Refer to BTE-15A FM Exciter Instruction Book,
1B-8027524-1 for detailed information.

Driver Stage

A block diagram of the BTF-20E1 is shown in
figure 2. Two simplified, single-ended amplifiers (op-
erating class “C’’) follow the exciter. The driver stage




consists of two ceramic 7203/4CX250B tetrodes op-
erated in parallel, while the final power amplifier is a
type 4CX15,000A tube, which supplies up to 20 kW of
power to the antenna feed line. The driver stage is tuned
by pi-network input and output circuits. Variable
vacuum capacitors are used to tune the rf tank circuits.

Power Amplifier

The power amplifier also uses pi-network circuitry.
However, the tuning of this stage is accomplished by
variable inductors operating at ground potential. The
output tube is designed for very high power gain with
little drive. The power output is controlled by means of
a motor-driven variable transformer connected in the
primary of the low-voltage plate power supply for the
driver amplifier. The same variable transformer controls
the driver and PA screen voltages. A separate grid bias
supply, which uses semiconductor rectifiers, provides
fixed bias for both the PA and driver stage. An air
pressure interlock (1S21) automatically removes power
from filament and high voltage circuits when cooling air
pressure drops below a preset value (normally set at
factory). The pressure at which power is removed may
be varied by means of an adjusting screw provided on
the air interlock switch.

Power Circuits

Power circuits are protected by magnetically-
tripped circuit breakers in addition to overload relays.
An interlocked system prevents turn-on of plate power
until all filaments have heated and the exciter has
reached a proper operating condition. In addition, a
latching relay automatically re-applies power to the
transmitter once before locking-out in the event of brief
overloads or power interruptions. The overload relays
are reset by illuminated pushbutton switches on the
front panel. Separate tally-light indicators are provided
for overloads in the driver, power amplifier, low-voltage
rectifier, carrier-off, and transmission line VSWR
monitoring/protective circuits.

DOOR INTERLOCKS tally-light 1DS5 will light
when all interlocks are closed and the transmitter center
frequency is within limits.

Rheostat 1R38 makes possible adjustment of
driver screen voltage from the front of the transmitter
separately (that is, without simultaneous adjustment of
other amplifier tube electrode voltages).

Resistors TR106 and 1R107, together with asso-
ciated lengths of tubing, form broadly tuned dipoles
which dampen VHF resonances in the PA tank circuit.

DC overload relays 1K1, 1K2 and 1K4 act to
remove transmitter high voltage and screen voltage in the
event of an over-current condition in the high voltage
supply, the low voltage supply, or the rf driver stage.

1

Relays 1K5, 1K6, 1K7, 1K18 and 1K 19 act as holding
relays and maintain tally-lights illuminated after the
cause of an overload is removed so that remedial action
may be taken, if required. Tally-lights are extinguished
upon operation of the OVERLOAD RESET pushbutton
1S17.

Circuit breakers 2S1, 252, 1S5, 1S6 and 1S18
provide protection against ac overload conditions.

Overcurrent protection of the blower motor is
supplied by an overcurrent relay which is supplied as
part of blower contactor 1K 15. The trip current value is
adjustable. In addition, a thermal overload relay (1K22)
is used which will de-energize the transmitter low voltage
supply in event of medium impedance, but sustained,
overloads. Circuit breaker 1S6 affords fast acting pro-
tection against short circuit conditions in low voltage
supply circuitry.

Protective circuitry is also provided which will
remove transmitter plate and screen voltages in the event
that:

1. Transmission line VSWR exceeds a preset value,
which can be varied by the operator, or

2. Power output drops below a preset percentage
of nominal, the trip point also selected by the operator.

This affords positive protection against transmitter
damage which would be caused by arcing in the
transmitter rf circuits or output transmission line, or by
a defective antenna. The protection circuit must be
disabled temporarily in order to calibrate the RE-
FLECTOMETER and reflected power meters.

CAUTION

After calibration or tune-up is carried out, it
is mandatory that the reflectometer switch
1S3 be set to the NORMAL. position and left
at this setting permanently. In any other
position of 1S3 the protection circuit is
disabled and the transmitter may be sub-
jected to serious damage.

A directional coupler, designated 1Z8, is used in
the coaxial line between the exciter unit and the driver
stage grid circuit. This directional coupler, used with
exciter multimeter M1, makes possible monitoring of
reflected power from the driver stage grid circuit. The
driver grid circuit may then be adjusted for lowest
possible VSWR in the interstage coaxial line.

Optical Meter-Relay Protection Circuits

The “carrier-off’” and output transmission line
VSWR protection circuitry utilizes two optical meter-
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relays (1M5 and 1M7) in conjunction with a special dual
control module (1Z6)}. The meter relays do not employ
contacts. A major advantage of the optical relay is its
increased reliability due to the elimination of meter
(relay) contacts and the use of solid state electronics in
the control module. The optical meter-relay permits
positive control of transmitter overload circuitry with
very small input energy levels to the meter movement,
while providing visual indication of the magnitude of the
input signal and easy adjustment of the set point value.
Each instrument consists of a precision D’Arsonval
meter mechanism with a vane or shutter mounted on the
moving element. At set point, the vane shuts off the
light (from an internal lamp) to a photo-conductive cell.
The resulting change in cell resistance is utilized in
external control circuits (partly situated in control
module 1Z6, partly in the transmitter control circuits
proper} to achieve the desired control action.

The circuitry is faii-safe, i.e., failure of the internal
lamp will also shut off the light to the photo-conductive
cell and ultimately remove transmitter power. However,
lamp failure should not be a problem since the lamps
used have a conservatively rated life exceeding 10,000
hours.

The operation of the meter-relay protection cir-
cuitry may be explained as follows (refer to figure 38,
BTF-20E1 Schematic Diagram and figure 30, 126
Control Module Schematic Diagram). If transmitter
power output falls below the set point value, or if
output transmission line VSWR rises above the set point
value, the optical meter-relay involved activates and
operates a relay in control module 126. Two relays are
incorporated in the control module — one is controlled
by the REFLECTOMETER 1Mb5, the other by reflected
power meter TM7. Each control module relay has two
sets of contacts — one set operates the transmitter
overload circuitry, removing transmitter plate and screen
voltages — while the other energizes a status light so that
the cause of the overload is made apparent. A holding
relay (1K18 or 1K19) keeps the overload status light
energized until overload reset pushbutton switch 1S17 is
depressed.

The module is actuated by a resistance change in
the ’photo-resistor’” arm of an ac bridge within the
meter-relay circuitry. Each meter-relay contains a photo-
cell. When light is cut off from the photocell (by a vane
attached to the meter movement} at “’set-point’’, the
photocell resistance increases sharply. The bridge output
phase then reverses, causing the anode and gate voltages
of SCR1 (or SCR2) to rise and fall in phase. This ""turns
on’’ the SCR and energizes the control relay in series
with the SCR. The control relay contacts are connected
to turn off the transmitter high voltage.

Two such circuits are employed in each control
module. The module also supplies regulated power for
the optical meter-relay lamps.

1f SINGLE-MULTIPLE switch 1S13 is set to the
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MULTIPLE position, the transmitter control circuitry
will automatically restore transmitter plate and screen
voltages. If the overload condition persists, plate and
screen voltages will again be removed. No further
recycling will occur until manual reset is carried out by
operation of PLATE ON switch- 1S9 (or until remotely
reset in remotely controlled stations). In the SINGLE
position, no recycling will occur. In this case, overload
circuits may be reset using either PLATE ON switch 1S9
or OVERLOAD RESET switch 1S17.

Time delay retay 1K20, used in conjunction with
auxiliary relay 1K21, disables the added protective
circuitry for approximately seven seconds following
application of transmitter high voltage. This allows
transmitter power output to stabilize at the operating
value and prevents spurious operation of the protective
circuitry as a result of starting transients.

It will be noted that control voltage (115 volts ac)
is fed to control module terminal 126-6 through a
normally closed contact of the control module (ter-
minals 1Z6-16 and 126-15}. This configuration is used
to prevent spurious tripping of the "carrier off”” pro-
tective circuitry each time the transmitter high voltage is
switched off.

CAUTION
It is recommended that the protection cir-
cuitry (optical meter-relays) be checked
weekly to be certain the protection is
operative. Vary the set point adjustment on
each optical meter-relay to induce an over-
load; then reset to normal setting.

Operation of the optical meter-relay protective
circuitry is controlled by REFLECTOMETER switch
1S3. This switch functions as follows:

1S3 set to the NORMAL position:

REFLECTOMETER: meter 1M5 indicates trans-
mitter power output in percent. Reflected power
meter 1M7 indicates reflected transmission line power
in percent of nominal (forward) transmitter power
output. A direct-reading VSWR scale is also included.
The transmitter “carrier-off’” and VSWR protective
circuits are effective in this position.

This is the normal operating position.

1S3 set to the DISABLE position:

Conditions are the same as described for the NOR-
MAL position, except that the “carrier-off” and
VSWR protective circuitry is disabled in this position.
This position is used for transmitter tuning and
adjustment.



14
1S3 set to the VSWR CAL position:

REFLECTOMETER meter 1M5 is switched out of
the circuit and reads zero. Reflected power meter
1M7 is connected through VSWR calibration control
1R10 to the directional coupler which responds to
incident power. "‘Carrier-off”” and VSWR protective
circuitry is disabled in this position. This position is
used for calibration of the reflected power meter.

CAUTION

REFLECTOMETER switch 1S3 must be set
to the NORMAL position at all times except
during transmitter tuning and adjustments.
If this precaution is not observed, damage to
the transmitter may occur.

Remote metering connections are provided at
terminal board 1TB1, with remote power output con-
nection to be made at 1TB1-11 and 1TB1-12. Direc-
tional coupler 1Z7 samples output transmission line
incident energy and supplies a dc output for remote
power monitoring purposes.

The BTF-20E1 is normally supplied with a "'stub-
type’’ harmonic filter, MI-661509. This filter consists of
a section of 3-1/8 inch diameter coaxial transmission line
with four coaxial transmission line stubs which act as
tuned traps at harmonic fréquencies. This filter is

supplied as standard equipment to keep spurious emis-
sions to a minimum. This unit is pre-tuned for operation
at one specified carrier frequency.

Alternatively, the BTF-20E1 can be supplied with
a 6-1/8 inch diameter harmonic filter. This filter consists
of a series of transmission line elements with a uniform
outer diameter conductor, a stepped inner conductor,
and a shunt stub. The conductors are fabricated of a
high-grade copper alloy. Attenuation of all harmonic
radiation above channel limits is accomplished in an
""M-derived’’ section, and a series of '‘constant-K"
T-sections. This design provides a broad passband with a
sharp high-frequency cut-off and excellent attenuation
of frequencies above the passband. Two versions of the
alternate filter are available. One, designated as
MI-5615086, is not pressurized. The other, M1-561507, is
pressurized to allow mounting beyond the gas stop.

Remote Control

Remote control provisions are included in the
transmitter and terminals are provided for use with
remote control units such as the type BTR-15B (or
BTR-30A) and ES-561154 Automatic Logging Equip-
ment. Additional terminals are provided for remote
control of TRANSMITTER ON, TRANSMITTER OFF,
PLATE ON, PLATE OFF, POWER RAISE, POWER
LOWER, and OVERLOAD RESET functions. Remote
metering connections for final amplifier plate current,
plate voltage, and power output are also provided.

INSTALLATION

GENERAL

Basic steps in the installation of the BTF-20E1
transmitter consist of planning the equipment layout
and making provisions for transmitter room power and
light, transmission line runs and connections to the
equipment. The units can then be unpacked, assembled
and wired as specified in these instructions. Space for.
items not supplied, such as auxiliary input equipment, or
line dehydrating units, should not be overlooked in the
planning. Before locating the transmitter, reference
should be made to the instruction books supplied with
these equipments.

NOTE: The instructions contained in this
book are not intended to supersede appli-
cable local codes. On points where conflict is
evident, the local code should be followed.

A harmonic filter is supplied with the BTF-20E1
transmitter, and is designed to effectively attenuate
harmonic radiations from FM transmitters. Normally an
unpressurized filter is supplied; however a pressurized
filter is ‘available. The filter is constructed of coaxial

transmission lines and is the reflective type, i.e., the
rejected energy is not absorbed. The filter is inserted in
the transmission line at the top of the transmitter.

In selecting a location for the transmitter, care
should be taken to allow sufficient space for the filter.
Space requirements for each type of harmonic filter are
shown in figure 3, BTF-20E1 Typical Floor Plan.

The room in which the transmitter is installed
should be well ventilated and provided with an abundant
supply of clean, dry air. The maximum ambient tem-
perature for proper operation is given in the Technical
Summary. If an air-exhaust hood and duct arrangement
is to be used with the transmitter, it should be designed
and assembled so that minimum back pressure is
developed. An exhaust fan with a minimum capacity of
5000 CFM should be used in the exhaust system. A
transmitter room lay-out can be prepared by reference
to the floor plan diagram, figure 3, which gives the
overall dimensions of the equipment. A minimum
clearance of 24 inches for the opening of doors is
required at the front of the transmitter, and a similar
space should be provided at the rear for access to
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transmitter components and circuits. Floor ducts can be
installed for power wiring and remote control inter-
connection (if desired), or conduit may be run overhead
to the transmitter wire duct at the top of the cabinet. If
wiring is to be placed in floor ducts, they should be laid
out so that cables can leave the duct and enter notches
provided in the side panels. Notches are provided at both
the top and bottom of the side panels for flexibility.

UNPACKING

An understanding of the shipping system will be of
assistance in unpacking the equipment and locating
items. Each RCA shipment is accompanied by a shipping
invoice which lists the complete contents of the shipment
by ‘““Master Item” or “MI” numbers. This shipping
invoice is usually attached to one of the cartons,
appropriately marked. Each master item (M) containing
two or more items normally contains a packing list
(M1 sheet).

The complete equipment for the BTF-20E1 FM
Transmitter is listed on ES-560602A which references
the major items of the shipment and their Ml number.

The equipment should be carefully unpacked and
inspected to make certain that no damage has been
incurred during shipment. Any damage or shortages
should be reported immediately to RCA and to the
transportation company so that lost or damaged materia!
can be recovered. Tubes should not be unpacked until
required.

ASSEMBLY
General

The assembly procedure which follows is intended
for use when the transmitter is assembled in the field.

On transmitters which have been factory-tuned, some of
the procedures described will have been previously
carried out. In either case, it is recommended that the
assembly procedure listed be followed, as it affords a
convenient assembly check list.

Reference should be made to the illustrations
which will aid in the assembly of the transmitter and in
the installation of the items removed for shipping: 1L3,
high-voltage filter reactor; 127, directional coupler for
remote power monitoring; one coupling, M1-27791 K-4A
(used to mount 127 in output transmission line); one
transmission line elbow with monitor assembly and two
adjustable clamps attached; and a length of shielded
jacketed wire, used to connect the dc output of 127 to
transmitter circuitry.

Note that directional coupler 127 is not provided
with pressurized fittings. |f a pressurized harmonic filter
is used, 127 must be installed in the line between the
transmitter and harmonic filter. During installation of
127, it will be necessary to assemble the connector cap
assembly (see figure 4) and install the dc output lead,
supplied as part of Power Determining Components,
MI-560510A. The dc output lead is then connected at
terminal 1TB1-11 (located at the top of the basic
transmitter rack, MI-660507A), with the braid
grounded.

Assembly of 127 Connector Cap
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