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EMERGENCY
FIRST AID INSTRUCTIONS

WARNING

VOLTAGES THAT ARE DANGEROUS TO LIFE ARE
INVOLVED IN THE OPERATION OF THIS ELECTRON-
IC EQUIPMENT. OPERATING PERSONNEL MUST AT
ALL TIMES OBSERVE ALL SAFETY REGULATIONS.
DO NOT CHANGE TUBES OR MAKE ADJUSTMENTS
INSIDE THE EQUIPMENT WITH VOLTAGES APPLIED.
DANGEROUS CONDITIONS MAY EXIST IN CIRCUITS
WITH POWER CONTROLS IN THE OFF POSITION DUE
TO CHARGES RETAINED BY CAPACITORS, ETC. AL-
WAYS DISCHARGE AND GROUND CIRCUITS PRIOR TO
TOUCHING THEM TO AVOID PERSONAL INJURY OR
LOSS OF LIFE.

Personnel engaged in the installation, operation, or maintenance of this equipment or similar equipment are urged to
become familiar with the following rules both in theory and practice. It is the duty of all operating personnel to be pre-
pared to give adequate Emergency First Aid and thereby prevent avoidable loss of life.

RESCUE BREATHING

GENERAL INFORMATION

A. START IMMEDIATELY, SECONDS COUNT

Do not move victim unless absolutely necessary to re-
move from danger. Do not wait or look for help or stop
to loosen clothing. Warmthe victim or apply stimulants.
The main purpose is to GET AIR INTO THE VICTIM'S
LUNGS.

B. WIPE OUT VICTIM'S MOUTH

Wipe out quickly any mucus, food, or any foreign mat-
ter in the victim's mouth using your fingers or a cloth
wrapped around your fingers.

C. LOOSEN CLOTHING - KEEP WARM

Do this when the victim is breathing by himself or help
is available. Keep him quiet as possible and from be-
coming chilled. Otherwise, treat him for shock.

D. DON'T GIVE UP

Continue emergency rescue breathing without interrup-
tion until victim is breathing without help or until all
hope of reviving him as determined by a physician is
gone.

E. CALL A PHYSICIAN

Have someone summon medical aid since respiratory
and other disturbances may develop as a aftermath. A
physician is necessary during the recovery period.

PROCEDURE

FIG. A FIG. B FIG. C

TILT HEAD BACK - Lift neck and point chin up to open
air passage.

EXTEND JAW - Pull or push jaw into jutting out posi-
tion (Fig. A).

PINCH NOSE - Close nostrils toprevent air leakage, or
close mouth when using mouth -to -nose breathing.

BLOW - Seal victim's mouth or nose with your mouth.
(Fig. B) Blow until chest rises.

REMOVE MOUTH - Listen for exchange of air; if none,
check throat for obstruction. To remove it, place vic-
tim in position shown in Fig. C, and slap sharply be-
tween shoulder blades.

REPEAT - 12 times per minute for adults; at least 20
times per minute for children.

BURNS
SKIN REDDENED: Apply ice cold water to burned area
to prevent burn from going deeper into skin tissue. Cover
area with clean sheet or cloth to keep away air. Con-
sult a physician.

EXTENSIVE BURN -SKIN BRO
cloth to keep away air. Treat

SKIN BLISTERED OR FLESH CHARRED: Apply ice cold
water to burned area to prevent burn from going deeper
into skin tissue. Cover area with clean sheet or cloth to
keep away air . Treat victim for shock and take to Hospital.

KEN. Cover area with clean sheet or
victim for shock and take to hospital.
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TECHNICAL SUMMARY

ELECTRICAL SPECIFICATIONS

Type of Emission F3 and F9
Frequency Range 88 to 108 MHz
Power Output 1 to 5 kW
Output Impedance (3-1/8 in. dia. EIA unflanged line) 50 ohms
Frequency Deviation for 100% Modulation ±75 kHz
Modulation Capability ±100 kHz min.
Carrier Frequency Stability ±1000 Hz max.
Audio Input Impedance 600/150 ohms 1
Audio Input Level (100% modulation) +10 ±2 dBm2
Audio Frequency Response (50-15,000 Hz) ±1 dB max.3
Pre -Emphasis Network Time Constant 75 or 50 usec, as desired
Harmonic Distortion (50-15,000 Hz) 0.5% or less4
FM Noise Level (referred to 100% FM modulation) -65 dB max.
AM Noise Level (referred to carrier voltage) -50 dB max.
SCA Audio Input Level (100% SCA modulation) -15 to +10 dBm, adjustable
SCA Audio Input Impedance 600 ohms balanced
Main-to-Subchannel Crosstalk -50 dB5
Sub -to -Main Channel Crosstalk -60 dB6

POWER LINE REQUIREMENTS

Transmitter:

Line 240/208 volt, 3 phase, 50/60 Hz
Combined Line Voltage Variation and Regulation -±5%
Power Consumption 10,000 watts (approx.)
Power Factor (approx.) 90%

FM Exciter:

Line 117V/208V/240V ±5% 50/60 Hz
Power Consumption including BTS-1B Stereo Generator and

BTX-1B SCA Generator 80 watts

PHYSICAL SPECIFICATIONS

Maximum Altitude 7500 feet
Ambient Temperature Range -20° to +45°C
Heat Dissipation . 5 kW, 284 BTU/MIN, or 1.5 tons of refiigeration

lAudio pre -emphasis 75 microseconds (50 microseconds if desired).

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

3Audio frequency response referred to 50 or 75 microsecond pre -emphasis curve.

4Distortion includes all harmonics up to 30 kHz and is measured following a standard 50 or 75 microsecond de -emphasis
network.

s 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.

6Relative 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.
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TECHNICAL SUMMARY (Continued)

Dimensions:

Transmitter:

Width
Height
Depth 33-1/8"

48-1/4"
77"

Power Supply:

Width 32"

Height 49"

Depth 23"

Weight:

Transmitter 1200 lbs. (approx.)

Power Supply . 590 lbs. (approx.)

LIST OF EQUIPMENT
BTF-5E1 5kW FM TRANSMITTER

ES -560600

Quantity Description Reference

1 Basic Transmitter MI -560507

1 Power Determining Kit MI -560508

1 Blower
0-7500 Ft., 60Hz Line Frequency MI -560347-2
0-5000 Ft., 50Hz Line Frequency MI -560347-2
5000-7500 Ft., 50Hz Line*Frequency MI -560347-1

1 Rectifier
1 Plate Transformer MI -34507

1 Power Supply MI -560342-1

1 Set of Side Panels MI -560373

1 Installation Material MI -560513

1 Harmonic Filter, selected as follows:
88 to 98 MHz - Unpressurized MI -27967-1
98 to 108 MHz - Unpressurized MI -27967-2

** BTE-15A Exciter System, Mono ES -560631
** BTE-15A Exciter System, Mono and 1 SCA ES -560632
** BTE-15A Exciter System, Mono and 2 SCA ES -560633
** BTE-15A Exciter System, Stereo ES -560634
** BTE-15A Exciter System, Stereo and 1 SCA ES -560635
** BTE-15A Exciter System, Stereo and 2 SCA ES -560636

1 Set of Operating Tubes ES -560607

* Set of Spare Tubes (100%) ES -560607

1 Nameplate MI -28180A

* Touch Up Finish Kit MI -27660C

1 Blower Mounting Kit
If MI -560347-1 Blower is supplied MI -560517

If MI -560347-2 Blower is supplied MI -560518

1 Frequency Determining Parts, for customer's assigned
frequency as follows:

ES NUMBER FREQUENCY

ES -560272-1 ES -560272-6 88.1 TO 89.9 MHz 98.1 TO 99.9 MHz
ES -560272-2 ES -560272-7 90.1 TO 91.9 MHz 100.1 TO 101.9 MHz

ES -560272-3 ES -560272-8 92.1 TO 93.9 MHz 102.1 TO 103.9 MHz
ES -560272-4 ES -560272-9 94.1 TO 95.9 MHz 104.1 TO 105.9 MHz
ES -560272-5 ES -560272-10 96.1 TO 97.9 MHz 106.1 TO 107.9 MHz

2 Instruction Book IB-8027529

2 Instruction Book for BTE-15A FM Exciter IB-8027524

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

Description Reference

Set of Spare Semiconductors for MI -560718
BTE-15A FM Exciter
Spare Crystal for BTE-15A MI -560717-*

FM Exciter (Specify chan-
nel frequency)

BTE-15A FM Exciter MI -560712
BTS-1B Stereo Generator MI -560713
Type BTX-1B Subcarrier MI -560714

Generator (Specify SCA Frequency)
5 -kHz Filter (required when
transmitting stereo and

MI -560721

SCA)
Type BTR-11B Remote MI -27537/

Control System 27538-A
Type BTG-10AL/AR Auto- ES -561486/

matic Logging Equipment 561489
Type BW-75A FM Monitor MI -560735
Type BW-85A FM Stereo MI -560740

Monitor
Type BW-95A SCA and MI -560745

Modulation Monitor

TUBE COMPLEMENT

Symbol Type Function

IV101
1V102

7203/4CX250B
4CX5000A

Driver
Power Amplifier

NOTE: Refer to BTE-15A FM Exciter Instruction Book,
IB-8027524, for the exciter semi -conductor complement.

INSTALLATION MATERIAL
MI -560513

Item Qty Description Reference

1 2 Arm Assembly (Tuning) 887449-501
2 2 Trimmer Adjusting Tool 86183-502
3 1 Lamp Changing Tool 8535851-1
4 1 set Wire #14 AWG Black 990820-99

500 ft.
5 1 set Wire #8 AWG Black 15 ft. 2010751-3
6 1 set Wire #14 AWG 15 kV 2010853-141

White 50 ft.
7 1 set Strap, Copper 1-1/2 -

in. Wide, 30 ft. Long
8812985-6

8 1 Connector Coaxial 1510020-103

RECOMMENDED TEST EQUIPMENT

Description RCA Reference Other Reference

PA Dummy Load and Thruline Wattmeter MI-19267-L/H

Exciter Dummy Load and Wattmeter 0-15/60 Watts Bird Electronic
Corp. Model 611

Audio Generator Hewlett-Packard
Model 206A

Distortion and Noise Meter Hewlett-Packard
Model 331A/334A

Oscilloscope Tektronix Model
535A/535B

AM Noise Measuring Adapter McMartin
Model AM25

Reducer Cone (3-1/8" dia. coaxial line to type N connector) MI -19113-058

Vacuum Tube Voltmeter (VoltOhmyst) WV -98C

Grid -Dip Meter Measurements
Corp. Model 59

One 6 foot length of RG-8/U Cable with type N connectors
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GENERAL

The RCA Type BTF-5E1 5 kW FM Broadcast
Transmitter is designed for high -power operation in the
standard FM band, 88 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-5E1 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 new feature of the transmitter is the built-in
manometer which indicates air filter efficiency and
warns of reduced cooling -air supply to the power tubes.

CONSTRUCTION

The BTF-5E1 transmitter is housed in a single,
double -door cabinet, in a two-tone blue textured vinyl
finish, set off with an aluminum meter panel and 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) is
mounted on a single chassis and includes a modular stero
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 opera-
ting and servicing. The stereo generator module, the SCA
generator modules and RF exciter modules 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 cabinet
disconnect switch, low voltage circuit breaker, filament
circuit breaker, and control circuit breaker are located
behind the leff-hand door. The main and low -power
circuit breakers are located on the front of the separate
high -voltage power supply cabinet. When servicing the
BTF-5E1, operation of the DISCONNECT switch
removes all voltages from the transmitter cabinet except
the BTE-15A ac supply voltage at terminals 1TB1-13
and 1TB1-14. 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).

DESCRIPTION
Six easy -to -read 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, 1M2, 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 mounted in the front of the transmitter
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.

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 when the trans-
mitter center frequency error exceeds a preset limit.
DOOR INTERLOCKS tallylight 1DS5 will also be
extinguished.

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

Driver Stage

A block diagram of the BTF-5E1 is shown in figure
2. A simplified, single -ended amplifier (operating class
"C") follows the exciter. The driver stage consists of a
ceramic 7203/4CX250B tetrode, while the final power
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amplifier is a type 4CX5,000A tube, which supplies
up to 5 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 Amplifiers

The power amplifier also used 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 (1 S21) automatically removes power
from filament and high voltage circuits when cooling air
pressure drops below a preset value (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.

A fixed ceramic capacitor - variable inductor com-
bination is connected between the inner and outer
filament connections at the bottom of the PA tube
socket. The capacitor (1C148) is mounted in slots in
the inductor (1L114) so that the position of the ca-
pacitor may be changed. Thus, the inductance is made
variable. When this circuit is resonated, a considerable
increase in PA efficiency may be realized.

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 operation 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 1838 makes possible adjustment of driver
screen voltage from the front of the transmitter separate-
ly (that is, without simultaneous adjustment of other
amplifier tube electrode voltages).

Resistors 1R106 and 1R107, together with associated
lengths of tubing, form broadly tuned dipoles which
dampen VHF resonances in the PA tank circuit.

DC overload relays 1KI, 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. Relays
IK5, 1K6, IK7, 1K18 and 1K19 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, 2S2, 1S5. 1S6 and 1S18 provide
protection against ac overload conditions. Item 1S4 is
not a circuit breaker; it is a switch, supplied to enable
the operator to switch off all ac power to the Basic
Transmitter rack, MI -560507.

Overcurrent protection of the blower motor is sup-
plied by an overcurrent relay which is supplied as part of
blower contactor I K15. 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 re-

move 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 precentage 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. However, the protection circuit
must be disabled temporarily in order to calibrate the
REFLECTOMETER and reflected power meter.

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.
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Optical Meter -Relay Protection Circuits

The "carrier -off" and output transmission line VSWR
protection circuitry utilize two optical meter -relays
(1M5 and I M7) 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 fail-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 circuitry
may be explained as follows (refer to figure 36,
BTF-5E1 Schematic Diagram and figure 28, 1Z6
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 1Z6. Two relays are
incorporated in the control module - one is controlled
by the  REFLECTOMETER 1M5, the other by re-
flected power meter 1M7. Each control module re-
lay 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 photocell.
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.

If SINGLE -MULTIPLE switch is set to the MULTI-
PLE position, the transmitter control circuitry will
automatically restore transmitter plate and screen volt-
ages. 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 relay 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 1Z6-6 through a normal-
ly closed contact of the control module (terminals
1Z6-16 and 1Z6-15). This configuration is used to
prevent spurious tripping of the "carrier off" protective
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 cir-
cuitry is controlled by REFLECTOMETER switch 1S3.
This switch functions as follows:

1S3 set to the NORMAL position:

REFLECTOMETER: meter 1M5 indicates transmitter
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 trans-
mitter "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
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NORMAL position, except that the "carrier -off" and
VSWR protective circuitry is disabled in this position.
This position is used for transmitter tuning and
adjustment.

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 ter-
minal board 1TB1, with remote power output connec-
tion to be made at 1TB1-11 and 1TB1-12. Directional
coupler 1Z7 samples output transmission line incident
energy and supplies a dc output for remote power
monitoring purposes.

GENERAL

The BTF-5E1 is furnished with a 3-1/8 inch
diameter harmonic filter as standard equipment to keep
spurious emissions to a minimum. The 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 ra-
diation 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.

Remote Control

Remote control provisions are included in the trans-
mitter and terminals are provided for use with remote
control units such as the type BTR-11B (or
BTR-20D/20DT) and BTG-10AL/AR Automatic Log-
ging Equipment. Additional terminals are provided for
remote control of TRANSMITTER ON, TRANS-
MITTER OFF, PLATE ON, PLATE OFF, POWER
RAISE, POWER LOWER, and OVERLOAD RESET
functions. Remote metering connections for final ampli-
fier plate current, plate voltage, and power output are
also provided.

INSTALLATION

Basic steps in the installation of the BTF-5E1
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 ap-
plicable local codes. On points where con-
flict is evident, the local code should be
followed.

A harmonic filter is supplied with the BTF-5E1
transmitter, and is designed to effectively attenuate
second through seventh harmonic radiations from FM

transmitters. Normally an unpressurized filter is sup-
plied. 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
which is approximately 12 feet in length.

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 temperature 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 as-
sembled so that minimum back pressure is developed.
An exhaust fan with a minimum capacity of 2500 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 dimen-
sions of the equipment. A minimum clearance of 24
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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 transmitter com-
ponents 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 K1
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 equipment is accompanied by a
shipping voucher which lists the complete contents of
the shipment by "Equipment Schedule" or "ES" num-
bers and "Master Item" or "MI" numbers. This shipping
voucher is usually packed in one of the smaller card-
board cartons, appropriately marked. Where there are
two or more packages to a major item, the package
containing the MI list is identified by stenciling.

The complete equipment for the BTF-5E1 FM
Transmitter is listed on ES -560600 which references the
major items of the shipment and their MI 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 material
can be recovered. Tubes should not be unpacked until all
equipment is installed and all preliminary adjustments
have been made.

ASSEMBLY

General

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; 1Z7, directional coupler for
remote power monitoring; one coupling, MI -27791 -K -4A
(used to mount 1Z7 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 1Z7
to transmitter circuitry.

Note that directional coupler 1Z7 is not provided
with pressurized fittings. If a pressurized harmonic filter
is used, .1Z7 must be installed in the line between the
transmitter and harmonic filter. During installation of
1Z7, 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 -560608. The dc output lead is then connected at
terminal 1TB1-11 (located at the top of the basic
transmitter rack, MI -560507), with the braid grounded.

The high -voltage power supply can be located in any
convenient place in the station, preferably reasonably
close to the incoming power line. This will reduce the
amount of high current wiring that will be needed. After
a location for the power supply has been chosen, place
the high -voltage plate transformer 3T1 in this position
and fasten it to the floor. The power supply cabinet is
then moved into position over the transformer. This is
easily done by removing the lower rear and front
sections of the cabinet and sliding it into place over the
transformer. Ensure that the cabinet is centered over the
transformer and then fasten the cabinet securely to the
floor.

11

[116
its
-11110-

CRIMP, LOOP, SOLDER '-

SHIELDED DC LEAD 1:7104.CIE

14m.o.cor,L,/

TUBING BUSHING
31519-4

5

16

RESISTOR CONNECTOR ASSEMBLY

I

TUBING

Figure 4. 1Z7 Connector Cap Assembly
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Assembly of 1Z7 Connector Cap

The cap assembly supplied with the coupler consists
of a connector, bushing, resistor and two lengths of
tubing. These parts must be attached to the shielded dc
indicator lead as illustrated in figure 4. The following
procedure is recommended when assembling the con-
nector cap.

1. Strip the shielded dc indicator lead as shown in
figure 4.

2. Trim the resistor leads to the dimensions given.

3. Slide the longer section of tubing and bushing
onto the shielded de indicator lead.

4. Loop, crimp and solder the resistor to the center
conductor of the shielded cable.

5. Position the shorter section of tubing over the
resistor and solder the connection.

6. Solder the remaining resistor lead to the con-
nector assembly terminal.

7. Seat the bushing in the connector body and
tighten the set screw.

8. Solder the shielding (outer conductor) of the
indicator lead to the bushing through the holes in the
bushing.

9. Position the rubber tubing over the end of the
bushing.

The silicon rectifier assembly (figure 35) should be
removed from the power supply cabinet before the
tuning procedure is begun. This can be done by
disconnecting the rectifier negative lead at jack 2J1 and
pulling up on each side of the rectifier assembly, which
is mounted on five banana jacks. If, when replacing the
rectifier assembly it seems to fit tight, reach under the
cabinet shelf and, with an Allen type screwdriver, loosen
the screws holding the insulators. Now push the as-
sembly down onto the jacks, causing them to assume the
proper positions, and retighten the screws.

HARMONIC FILTER INSTALLATION

Install the harmonic filter, as determined by the
building layout (a horizontal mounting position is
recommended). The filter should be located in a position
which permits a reasonable amount of ventilation.
Under no circumstances should the unpressurized (MI -

561506) filter be located out of doors where "breath-
ing" of the unit, due to temperature changes, may lead
to condensation.

When installing the harmonic filter, keep in mind the
clearances necessary for the various size transmission line
inner and outer conductors. A clearance of 1/8 inch
must be allowed for each joint in all outer conductors.
Inner conductors of 3-1/8 inch lines require a clearance
of 3/16 inch at each joint, while inner conductors of
1-5/8 inch lines require a clearance of 1/8 inch at each
joint. Ascertain that the harmonic filter is adequately
supported from the ceiling to avoid excessive strain on
the output line.

Once installed, the harmonic filter is ready for
operation since it requires no tuning or adjustment.

RF MONITOR ASSEMBLY

To install the RF Monitor Assembly position the rf
pickup saddle assembly over the hole in the side of the
elbow above the reflectometer so that the rf pickup coil
enters the hole without touching the sides. Position and
secure the saddle clamps around the elbow. The items
involved are supplied as part of Power Determining
Components, MI -560608.

NOTE: The rf pickup coil may be positioned
for best signal pickup by removing the four
screws which hold the coaxial connector in
place, then rotating it in either direction for
maximum pickup (consistent with alignment
of mounting holes). If necessary, the pickup
coil may be altered by removing or adding
turns to obtain the required signal.

Mount the elbow, with rf pickup monitor assembled,
at the transmitter output, at the top of MI -560507.

EQUIPMENT WIRING

General

The equipment wiring consists of first providing an
adequate ground system, then making the necessary
transmitter cabinet and power supply cabinet con-
nections, and finally, connections to any remote control
equipment that may be used.

NOTE: Prior to application of power, all
connections should be checked for tightness.
The high voltage and current present can
damage transmitter components by arcing or
heating at loose connections. A properly
installed transmitter will be easier to set-up
and maintain. The process of checking for
tight connections provides the opportunity
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to familiarize the operator with the trans-
mitter and also to double-check that the
transmitter is properly assembled and wired.

Equipment Grounding

Great care should be taken to provide an adequate
ground system for the BTF-5E1. Before power is
applied to the equipment the following ground con-
nections must be completed.

Connect the power supply cabinet to the main
transmitter cabinet using 1-1/2 inch wide copper strap
(item 7 of Installation Material, MI -560513). This
connection should be made from ground no. 2 in the
power supply cabinet (a stud mounted on the side of the
cabinet below the rectifier mounting shelf) to a hole in
one of the copper -flashed side channels in the main
transmitter rack.

Connect the main transmitter cabinet to the station
ground using 1-1/2 inch wide copper strap (MI -560513
item 7). It is also advisable to connect the power supply
cabinet to the station ground using 1-1/2 inch wide
copper strap or equivalent.

After the above connections have been completed,
check each ground connection for mechanical strength
and continuity. If any soldered joints are involved, each
should be tested for mechanical strength as well as
continuity.

Equipment Connections

Make the necessary connections between the trans-
mitter cabinet and the power supply cabinet, referring to
figures 34, 36, 37, 41, 42 and to table 1. Use item 4 of
Installation Material, MI -560513, for all connections.

TABLE 1. TRANSMITTER/POWER SUPPLY
INTERCONNECTIONS

From
Power Supply

Terminal

To
Transmitter
Terminal

2TB 1-1 1TB 1-1
2TB 1-2 1TB 1-2
2TB 1-3 1TB 1-3
2TB 1-4 1TB1-4
2TB 1-5 1TB 1-5
2TB 1-6 1TB 1-6
2TB 1-7 1TB 1-7
2TB 1-8 1TB 1-8
2TB 1-9 1TB 1-9

Connect jack 2J2 in the power supply cabinet to
1TB1-101, the high -voltage terminal in the upper right
hand corner of the transmitter cabinet (viewed from the
rear), using high voltage wire, item 6 of MI -560513.

In the power supply cabinet connect contactor 2K1
to the primary of transformer 3T1 using high -current
wire, item 5 of MI -560513.

Also in the power supply cabinet, connect the
secondary of transformer 3T1 to silicon rectifier jacks
214, 2J5 and 216 using item 6 of MI -560513.

Connect 208/240 volt 3 -phase input to terminals 1,
2, and 3 of circuit breaker 2S1 in the power supply
cabinet and 117 volt single-phase BTE-15A ac power
input to terminals 1TB1-13 and 1TB1-14 in the trans-
mitter cabinet. The BTE-15A FM Exciter System may
be connected for 117 volts, 208 volts, or 240 volts,
single-phase, operation; however, the exciters are nor-
mally supplied connected for 117 volts. Refer to the
exciter instruction book, IB-8027524, for detailed infor-
mation on changing connections for various line vol-
tages. Wire for these connections is not supplied. Check
that all connections are mechanically tight. The pro-
tective safety shield, which normally prevents contact
with the circuit breaker terminals, is removed during this
step. The shield must be replaced after completion of
this step.

Remote Control Connections

The BTF-5E1 Transmitter may be remotely con-
trolled by means of a BTR-11B or BTR-20D/20DT
accessory Remote Control System. This system consists
of an MI -27538-A Transmitter Control Unit and an
MI -27537 Studio Control Unit for the BTR-11B System
and the MI -27526B Transmitter Control Unit and the
MI -27539-C Studio Control Unit for the
BT R -20D/ 20DT system. The BTR-11B or the
BTR-20D/20DT may be connected directly to terminals
in the BTF5E1 to provide the remote control and
remote meter reading functions shown in table 2.
Designated terminals will be found on the 1TB1 terminal
board located at the top of the transmitter cabinet and
on the 1TB2 terminal board located on the sidewall of
the cabinet, and are indicated on the overall schematic
diagram. All metering positions are designed to deliver
approximately 1 volt into 5000 ohms.

NOTE: REFLECTOMETER switch 1S3
should be left in the NORMAL position
when the transmitter is remotely controlled.

Remote control of tower lights can be accomplished
by utilizing a Tower Lighting Unit (MI -27519). Remote
reading of the frequency and modulation monitor is
accomplished by placing the monitor in the studio, and
feeding it an off -air signal through an antenna and rf
preamplifier, which are also available as accessories.
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TABLE 2. REMOTE CONTROL CONNECTIONS

Remote Control Function Terminals

Transmitter ON 1TB2-22, 1TB2-23
Transmitter OFF 1TB2-21, 1TB2-23
Plate OFF 1TB2-24, 1TB2-25
Plate ON 1TB2-30, 1TB2-26
Overload Reset 1TB2-24, 1TB2-27
Power Output -Raise 1TB2-24, 1TB1-15
Power Output -Lower 1TB2-24, 1TB1-16
Modulation Mode

Left Remote 1TB6-15
Right Remote 1TB6-16
Stereo Remote 1TB6-17
Ground; Common 1TB6-18

SCA Mute
SCA Mute 1TB6-5
Muting Ground 1TB6-6

Remote Meter
Reading Function Terminals

PA Plate Voltage 1TB1-10 (+), 1TB1-6 (-)
PA Plate Current 1TB1-6 (+), 1TB1-9 (-)
Power Output 1TB 1-12 (+), 1TB 1-11 (-)

(remove jumper)
Exciter Final Current 1TB6-3 (+), 1TB6-4 (-)

After completion of wiring, check all connections for
accuracy, continuity and mechanical strength.

Transformer Primary Taps

The primaries of the filament and plate transformers
are provided with taps which permit operation of the
equipment over a wide range of ac line voltages (refer to
table 3). Measure the source line voltage and, if
necessary change the transformer primary connections
to those designated for operation at the voltage closest
to that measured. The primary taps are identified on the
schematic diagram and figure 41.

WARNING

Before making power circuit connections, all
switches and circuit breakers should be in
the OFF position. Possible injury to per-
sonnel or equipment damage may result due
to accidental application of power during
installation.

TABLE 3. TRANSFORMER PRIMARY TAPS

Transformer

Symbol
Range of Line Voltage

197 - 202.5 202.5 - 213.5 213.5 - 224 224 - 234.5 234.5 - 245.5 245.5 - 251
1T1 -11 and 208 0 and 208 +11 and 208 -11 and 240 0 and 240 +11 and 240
1T2 -11 and 208 0 and 208 +11 and 208 -11 and 240 0 and 240 +11 and 240
1T3 Factory Wired, No Tap Changes Required
1T4 Factory Wired, No Tap Changes Required
1T5 Factory Wired, No Tap Changes Required
1T6* -11 and 208 0 and 208 +11 and 208 -11 and 240 0 and 240 +11 and 240
1T7 -11 and 208 0 and 208 +11 and 208 -11 and 240 0 and 240 +11 and 240
1T8 113 and H4 H2 and H4 H1 and H4 H3 and H5 H2 and H5 H1 and H5

Make Secondary Connections for 1T8 to X1 and X3
3T1* -11 and 208 0 and 208 +11 and 208 -11 and 240 0 and 240 +11 and 240

* Leave primaries disconnected until initial steps of tuning procedure have been completed.

OVERLOAD RELAY ADJUSTMENT

Adjustment of trip setting of overload relays 1K1,
1K2 and 1K4, located on the control panel behind the
left-hand door, is carried out at the factory. However,
the following adjustment procedure is given for use in
the event that it may be necessary to adjust the
sensitivity of these relays, so that they will pull -in at the
current specified for each relay as shown in table 4.

This can be accomplished by the use of an ammeter

of the proper range and a dc supply which is adjustable
from 0.5 to .1.5 volts and capable of delivering 6.0
amperes. An "A" battery, such as an RCA Type VS006C
used with a series rheostat of between 5 and 10 ohms
maximum resistance is a convenient supply for making
this adjustment. When adjusting 1K2, change to a series
rheostat of approximately 1 ohm, if available. Remove
the relay covers and, with the rheostat set for maximum
resistance, connect the supply across the coil of the relay
to be adjusted, with the ammeter connected in series.
Slowly decrease the resistance to obtain the current
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reading given in table 4. Adjust the spring tension on
the relay so that it just pulls in at the specified current.
After adjustment, decrease and increase the current
several times to check for proper operation. Replace the
relay covers after adjustments have been completed.

TABLE 4. OVERLOAD RELAY SETTINGS

Relay Circuit Pull -In Current

1K1
1K2
1K4

L V Rectifier
PA Plate Current
Driver Cathode Current

1.5 amp.
2.0 amp.
0.4 amp.

BLOWER CONTACTOR 1K15 OVERLOAD
RELAY ADJUSTMENT

The overload relay portion of 1K15 is normally
tested and shipped set for manual reset operation only.
This is done to avoid accidents which could possibly
occur if the relay should operate (shutting down the
transmitter), and then automatically recycle, energizing
transmitter circuitry while operating personnel are in-
vestigating the cause of interruption.

However, the relay can be adjusted for automatic
reset by tightening down the screw located next to the
manual reset button. The automatic reset option will be
found useful in remotely controlled stations.

If it should be necessary to change the trip setting of
1K15 the following procedure may be followed:

1. Remove the snap -on cover which covers the
overload relay portion of the 1K15 assembly.

2. Adjust the variable trip setting dial to the desired
value. A setting of 5.0 amperes is recommended in
BTF-5E1 transmitters.

3. Replace the snap -on cover.

DRIVER AND PA TUBE INSTALLATION

Insert the 7203/4CX250B tube and the PA tube in
their respective sockets.

NOTE: Care should be exercised to ensure
that the PA tube and socket are properly
aligned before tube insertion is carried out.

The fit of the PA tube in its socket is tight and special
attention should be given to its installation to ascertain
that it is properly seated. Proper seating can be
determined by observation; the screen grid ring will be
hidden by the screen collet when the tube is properly
seated (refer to figures 17, 18 and 21).

After insertion of the driver tube, the plate ring is
slipped over the tube and tightened with the screw
provided (refer to figures 18 and 20).

CAUTION

Do not operate the transmitter without
tightening the plate ring. Failure to do so
may cause the screen current to become
excessive with possible damage to the driver
tube.

CONTROL CIRCUIT CHECK

WARNING

All circuit breakers should be initially set to
the OFF position.

To ensure that all connections have been made
correctly the following control circuit checks should be
made before applying plate and screen voltages to the
transmitter. (See figures 5 and 11 which show the
transmitter controls and indicators utilized in the fol-
lowing procedures).

1. Disconnect the high voltage rectifier negative lead
at jack 2J1 and remove the rectifier assembly from the
high voltage power supply cabinet.

2. Disconnect the primary connections to
formers 1T6 and 3T1 and tape wires to prevent
circuits. Disconnect the primary connections to
formers 1T1 and 1T2, taping leads as before.

CAUTION

When disconnecting the primary leads to
transformers 1T1 and 1T2, note that in cases
where two leads are removed from a trans-
former terminal, the leads involved should
be temporarily connected using a bolt, nut
and lockwasher. In this way, "through"
connections to other circuitry are preserved.

trans -
short
trans -

3. Operate the following circuit breakers (and
switches) to the ON position: MAIN breaker 2S1 and
LOW POWER breaker 2S2 on the power supply cabinet,
and DISCONNECT switch 1S4, FILAMENT breaker
1S5, and CONTROL breaker 1S18 on the transmitter
cabinet. (CONTROL breaker 1518 is located behind the
front panel directly above the FM exciter.)

4. Rotate AC VOLTAGE switch 1S1 to PHASE 1,
PHASE 2 and PHASE 3 positions and read the voltages
on AC VOLTAGE meter 1M1. The three indications
should be well balanced.
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5. Set the REFLECTOMETER switch 1S3 to the
DISABLE position.

6. Depress TRANSMITTER ON pushbutton 1S7
and PLATE OFF pushbutton ISIO. Relays 1K16 (trans-
mitter on -off), 1K15 (blower), and 1K12 (filament)
should energize, blower 1B2 (and cooling fan 2B1)
should operate, and TRANSMITTER ON indicators
1DS6 and 2DS2 should light. In addition, air interlock
switch 1S21 should close. Check the direction of
rotation of blower 1B2. If the direction of rotation is
incorrect, and a three-phase blower is supplied, depress
TRANSMITTER OFF pushbutton 1S8 and operate
DISCONNECT switch 1S4 to OFF. Reverse the dir-
ection of rotation of the blower by reversing the con-
nections to terminals 1TB4-1 and 1TB4-2. Operate
1S4 to ON and depress 1S7. Blower 1B2 should now
rotate in the proper direction, closing air interlock
switch 1S21.

WARNING

With FILAMENT circuit breaker 1S5 closed
and the TRANSMITTER ON pushbutton
operated, power is applied to the PA bias
supply. Since this supply is not interlocked,
caution should be exercised when making
adjustments in the area of the bias supply.

7. Relay 1K13 should start timing and after ap-
proximately 45 seconds its contacts should close.

8. Depress and hold POWER RAISE pushbutton
1S11 and note that variable transformer 1T5 rotates in
the clockwise direction (looking down). Depress and
hold POWER LOWER pushbutton 1S12 and note that
transformer 1T5 rotates in the counterclockwise direc-
tion. Leave 1T5 in the extreme counterclockwise posi-
tion.

9. Depress TRANSMITTER OFF pushbutton 1S8
and note that blower 1B2 continues to operate for
approximately two minutes and then shuts off.

10. Depress TRANSMITTER ON pushbutton 1S7
and after a period of time check ELAPSED TIME meter
1M6 to make sure it is operating.

11. Close the rear doors, rf unit door, meter panel
and power supply cover and note that DOOR INTER-
LOCKS indicator 1DS5 lights. Open the interlock
switches one at a time and note that indicator 1DS5 goes
out as each is opened.

12. Disable the FM exciter AFC function. Manually
change exciter center frequency until the off -frequency
relay operates. Note that 1DS5 goes out. Return exciter
to normal operation. 1DS5 should light again.

13. Check the operation of grounding switches

1S19, 1S20, 1S102 and 2S4. There should be no
evidence of erratic operation.

14. Place TRIP switch 1S13 in the SINGLE position
and depress PLATE ON Pushbutton 1S9. Plate On -Off
relay 1K11 should operate to the ON position, ener-
gizing high voltage plate contactor 2K1 and low voltage
contactor 1K9. PLATE ON indicators 2DS1 and 1DS4
should light.

15. Checkout of VSWR and Carrier -Off protection
circuits is carried out after completion of transmitter
tuning.

16. Remove the covers from overload relays 1K1,
1K2 and 1K4. Operate 1K1 manually by depressing the
armature with an insulated rod and note that contactors
1K9 and 2K1 drop out and L.V. RECT. OVERLOAD
indicator 1DS1 lights. Depress O.L. RESET pushbutton
1517; indicator 1DS1 should go out and 1K9 and 2K1
should pull in again. Repeat this procedure by operating
1K2 and 1K4 and note that POWER AMP. OVERLOAD
indicator 1DS2 and DRIVER OVERLOAD indicator
1DS3, respectively, should light.

17. Place TRIP switch 1S13 in the MULTIPLE
position and again operate 1K1 manually. Contactors
1K9 and 2K1 should drop out and after approximately
one-half second they should pull in again. L.V. RECT.
OVERLOAD indicator 1DS1 should light and stay
lighted. Operate 1K1 a second time. This time 1K9 and
2K1 should drop out and stay out and indicator 1DS1
should stay lighted. Depress PLATE ON pushbutton
1S9; 1K9 and 2K1 should pull in again and indicator
1DS1 should go out.

18. Depress PLATE OFF pushbutton 1510 and
TRANSMITTER OFF pushbutton 1S8. Operate DIS-
CONNECT switch 1S4 to OFF.

19. Reconnect the primary connections to trans-
formers 1T1 and 1T2. This restores filament power to
the driver and PA when the transmitter is turned on.

20. Operate DISCONNECT switch 1S4 and FILA-
MENT circuit breaker 1S5 to ON, then depress TRANS-
MITTER ON pushbutton. Open the door of the rf unit
and with an accurate ac voltmeter measure the filament
voltage of the PA tube at its socket. If air interlock 1521
operates (opens its contacts), temporarily connect a
jumper across its contact terminals. Remove the jumper
after completion of adjustment of driver stage filament
voltage.

21. Rotate AC VOLTAGE switch 1S1 to the PA
FIL. position, and adjust FILAMENT control 1T4 for a
filament voltage of 7.5 volts. Note the reading of AC
VOLTAGE meter IM1. For optimum tube life the PA
FILAMENT reading of meter 1M1 should be maintained
at this value.
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22. In a similar manner, measure the filament
voltage of the 7203/4CX250B tube at its socket.
Rotate AC VOLTAGE switch I SI to the DRIVER
FIL. position, and adjust DRIVER FILAMENT con-
trol 1R19 for a filament voltage of 6.0 volts on
the external ac voltmeter. (The DRIVER FILAMENT
control is located behind the front panel directly above
the FM exciter.) Note the reading of AC VOLTAGE
meter 1M1. For optimum tube life the DRIVER
FILAMENT indication of meter 1M1 should be main-
tained at this value.

GENERAL

Measure PA grid bias at feed-thru capacitor 1C114
located at the rear of the rf unit. With fixed bias only
(no grid current), the indication should be approxi-
mately 240 volts, with negative polarity.

23. Check driver grid bias at feed-thru capacitor
1C106 located at the side of the rf unit. This mea-
surement should indicate a (fixed) bias of approximately
-28 volts.

TUNING

The initial tuning procedure consists of checks to be
made on the FM exciter and multiplex generator(s),
adjustment of the driver stage, adjustment of the PA
circuit and reflectometer calibration. The BTE-15A FM
exciter, the BTS-1B stereo generator, and the BTX-1B
SCA generator(s) are factory tuned and aligned. Instruc-
tions for tuning the exciter and multiplex units are
contained in the instruction book supplied with these
units, for use in those cases where readjustment should
become necessary. For specific items of test equipment
required for tuning, refer to the RECOMMENDED
TEST EQUIPMENT list contained in the front of this
book.

WARNING

Prior to performing the tuning procedures,
ensure that the primary connections of
transformers 1T6 and 3T1 are disconnected
and that the high voltage rectifier is removed
from the power supply cabinet.

EXCITER TUNING

I. Check that exciter power plug 1P11 is connected
to the exciter ac input connector (twist -lock type).
Connect exciter line power (normally 117 volts) to
transmitter terminals 1TB1-13 and 1TB1-14.

2. Terminate the exciter with a small 50 ohm
dummy load and wattmeter (see recommended test
equipment list).

3. The BTE-15A includes an ac power line circuit
breaker/switch. This circuit breaker is located near the
top of the exciter, inside the exciter main frame. Open
the exciter power supply access door and set the
breaker/switch to the ON position.

4. Set the RF OUTPUT switch on the BTE-15A to

the ON position. Depress TRANSMITTER ON push-
button 1S7 and PLATE OFF pushbutton 1510. Note
that due to the use of exciter relay K101, there will be
no exciter power output unless the TRANSMITTER ON
pushbutton is depressed.

5. With the exciter RF POWER ADJUST control set
fully clockwise, the exciter power output should be 15
watts or more. If exciter operation is not normal, retune
or service the exciter in accordance with the FM exciter
instruction book.

6. Remove exciter power temporarily and connect
the exciter output cable to directional coupler 1Z8
(connector marked "load"). Connect 1Z8 (connector
marked "transmitter") to driver input jack 1J101, using
short jumper cable supplied.

DRIVER GRID TUNING

1. Check to ascertain that the driver input (grid)
circuit components are the proper ones for operation of
the driver stage as a straight -through amplifier. Inductor
1L101 should be a 5-1/4 turn coil on a slug tuned form,
with taps. There should not be any fixed capacitance in
parallel with 1C101. Before starting the subsequent
tuning procedure, connect the straps to inductor 1L101
such that 4 turns are in use initially. If necessary, this
adjustment may be changed during the tuning pro-
cedure.

2. Restore exciter power output. Rotate driver input
loading capacitor 1C101 to its midposition. Adjust
driver input tuning variable inductor 1L101 for a
maximum reading on MULTIMETER 1M2 with MULTI -
METER switch 1S2 in the DRIVER IG position. If no
indication of resonance is obtained, the position of the
tap on 1L101 should be changed.

3. Set the EXCITER MULTIMETER switch to the
EXTERNAL METERING position. With this setting, the
indication on exciter meter M101 is a measure of
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reflected energy in the coaxial line between exciter
output and transmitter input jack 1J101. Note the
reading on M101. The VSWR in this line should now be
minimized by using the following procedure:

a. Make a small change in the setting of 1C101 in
the direction of less capacitance. Reset 1L101 for
maximum driver grid current. If the reflected energy
indication is less than the initial value, and there is no
significant change in grid current, this procedure
should be repeated until the VSWR is optimized. If
the reflected energy indication is higher than the
initial value, adjust 1C101 in the direction of more
capacitance and proceed as described above. If
necessary, use a different number of turns on
inductor 1L101. The driver grid current should be

approximately 5 mA with the RF POWER ADJUST
control fully clockwise. Depress the TRANSMITTER
OFF pushbutton.

DRIVER TUNING

1. It is recommended that a grid dip meter be used
for initial tune-up of all rf circuits in the transmitter.
This assures that the circuits are reasonably close to
proper adjustment before any power is applied, thus
minimizing the chance of overloading of tubes or
components.

2. With coil 1L109 disconnected, couple a grid dip
meter to driver plate inductor .1E110. Adjust variable
capacitor 1C112 for resonance at the assigned carrier
frequency.

TABLE 5. BTF-5E1 FREQUENCY DETERMINING PARTS

Equipment
Schedule

No.

Frequency
(MHz)

IC124
PA Loading

1C125
PA Loading

IC126
PA Loading

1L111 Front
PA Grid
Tuning

1L112 Rear
PA Grid
Tuning

1L111, 1L112
Shorting
Blocks

ES -560272 25pF 25pF 40pF
-1 88.1-89.9 8521332-22 8521332-22 8521332-18 3455135-1 Not Used 3455763-1

Stock #235990 Stock #235990 Stock #227938 Stock #243893 Stock #243892

ES -560272 25pF 25pF 40pF
-2 90.1-91.9 8521332-22 8521332-22 8521332-18 3455764-1 3455764-2 3455763-1

Stock #235990 Stock #235990 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 25pF 25pF 40pF
-3 92.1-93.9 8521332-22 8521332-22 8521332-18 3455764-1 3455764-2 3457763-1

Stock #235990 Stock #235990 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 40pF Not Used 40pF
-4 94.1-95.9 8521332-18 8521332-18 3455764-1 3455764-2 3455763-1

Stock #227938 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 40pF Not Used 40pF
-5 96.1-97.9 8521332-18 8521332-18 3455764-1 3455764-2 3455763-1

Stock #227938 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 40pF Not Used 40pF
-6 98.1-99.9 8521332-18 8521332-18 3455764-1 3455764-2 3455763-1

Stock #227938 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 40pF Not Used 40pF
-7 100.1-101.9 8521332-18 8521332-18 3455764-1 3455764-2 3455763-1

Stock #227938 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 40pF Not Used 40pF
-8 102.1-103.9 8521332-18 8521332-18 3455764-1 3455764-2 3455763-1

Stock #227938 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 25pF Not Used 40pF
-9 104.1-105.9 8521332-22 8521332-18 3455764-1 3455764-2 3455763-1

Stock #235990 Stock #227938 Stock #243894 Stock #243895 Stock #243892

ES -560272 25pF Not Used 40pF
-10 106.1-107.9 8521332-22 8521332-18 3462864-1 3462864-1 3455763-2

Stock #235990 Stock #227938 Stock #243896 Stock #243896 Stock #243891
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3. With coil 1L109 disconnected, set 1L111 and
1L112 adjustments (metal blocks mounted between
chassis and metal plates connected to blocking capa-
citors 1C140 through 1C143) to equal distances from
the respective grid terminals of PA tube socket 1XV102.
As an initial adjustment, move the sliding blocks along
their "guide" slots until they touch the PA tube socket
mounting plate, and then move each away from the PA
socket about 1/2 inch. Tighten all hardware securely.
Parts which vary with frequency are tabulated in table 5.

NOTE: In some transmitters, one of the
variable inductors (1L111 or 1L112) will
not be in use. In such cases, one of the
variable inductors has been removed during
factory tuning procedures. This situation is
normal and represents optimum tuning con-
ditions for a given transmitter and fre-
quency.

Adjust PA GRID TUNING capacitor 1C123 so that
its setting is approximately 3 turns from the fully
meshed position. Couple a grid -dip meter to the PA grid
circuit.

NOTE: Care should be taken to avoid
coupling to the driver plate tank circuit. For
this reason, it is advisable to remove the
driver tubes until this step is completed.

Reset 1L111 and 1L112 as required, so that the PA
grid circuit resonates at approximately the assigned
carrier frequency.

4. Replace the driver tubes in their sockets. Re-
connect the driver plate rings securely. Reconnect
1L109. Readjust DRIVER PLATE TUNING control
1C112 for resonance, using a grid dip meter, leaving the
initial setting of 1C123 unchanged.

5. Set the PA PLATE TUNING and PA PLATE
LOADING controls to the approximate positions shown
in figure 6. The figures given are the distance from the
shorting bars (1L105 or 1L106) to the plastic mounting
shelf. If desired, these settings may be checked, using a
grid dip meter.

6. Reconnect the primary terminals of low -voltage
rectifier 1T6. DO NOT reconnect the primary terminals
of high -voltage transformer 3T1; this prevents appli-
cation of PA plate voltage. Set DRIVER SCREEN
control 1R38 to the center of its range.

7. Remove resistor 1R9 from its clips and tem-
porarily ground the upper clip (grid end). Remove
resistors IRIS and 1R16 to prevent application of PA
screen voltage.

NOTE: During the following tuning pro-

cedure, it is advisable to remove power after
each step by depressing the PLATE OFF
pushbutton, and then (if desired) the
TRANSMITTER OFF pushbutton. Latching
relays (1K11 and 1K16) are used in the
BTF-5E1 control circuit. If the PLATE
OFF pushbutton is not operated each time
high voltage will automatically be applied
approximately 45 seconds after the TRANS-
MITTER ON pushbutton is depressed. This
is not desirable, in general, during tune-up.

8. Close LV RECTIFIER circuit breaker 1S6, de-
press the TRANSMITTER ON pushbutton and then
depress and hold POWER LOWER pushbutton 1S12
until variable transformer 1T5 is in its extreme counter-
clockwise position. REFLECTOMETER switch 1S3
should be set to the DISABLE position.

9. Rotate MULTIMETER switch 1S2 to the
DRIVER Eg2 position. Depress the PLATE ON push-
button. The indication on MULTIMETER 1M2 should
be zero. Rotate MULTIMETER switch 1S2 to the
DRIVER Ik position. Depress and hold the POWER
RAISE pushbutton until MULTIMETER 1M2 reads
approximately 100 milliamperes.

10. Using the tuning arm assembly provided (MI -

560513, item 1), adjust DRIVER PLATE TUNING
capacitor 1C112 for a dip in driver cathode current on
MULTIMETER 1M2.

11. Rotate MULTIMETER switch 1S2 to the PA Ig
position. Adjust PA GRID TUNING control 1C123 for
maximum PA grid current. Set PA grid current to
approximately 300 milliamperes, using either the
POWER LOWER or'POWER RAISE pushbutton.

12. The preceding procedure has established that the
driver stage grid and plate tuned circuits are resonated at
carrier frequency and that the driver stage is operative.

13. The driver cathode current should not be
allowed to exceed 250 mA, as indicated on MULTI -

METER 1M2 with 1S2 set to the DRIVER Ik position.
DRIVER Ig2 should not exceed 30 mA. Depress the
PLATE OFF and TRANSMITTER OFF pushbuttons.

14. Connect a dummy load and wattmeter (0 to 15
watt, 50 ohm) to the PA output line, using a 3-1/8"
reducer cone (MI -19113-058) and a short length (6 feet)
of RG-8/U cable.

PA'NEUTRALIZATION

1. Remove and lay aside screen circuit voltage
divider resistors 1R13 and 1R14 so that the PA screen
dc circuit to ground is broken. For best results, the
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MULTIMETER switch 1S2 must not be set to the PA
Eg2 position during the PA neutralization procedure.

2. Remove the ground connection from the upper
mounting clip of resistor 1R9. Complete the PA grid
circuit by replacing (temporarily) 1R9 with a 6300 ohm
200 watt resistor. 1R13 or 1R14, previously removed,
will serve the purpose. DRIVER SCREEN control
1R38 should be set to the center of its range.

3. Depress the TRANSMITTER ON and PLATE ON
pushbuttons. After the plate time delay relay cycles,
applying plate voltage, readjust DRIVER PLATE TUN-
ING control 1C112 for minimum driver cathode current.

Set MULTIMETER switch 1S2 to the PA Ig position. If
a grid current indication is noted, adjust both 1C112 and
1C123 for maximum indication. (If no grid current is
apparent initially, operate the POWER RAISE push-
button as required to initiate grid current). Using the
POWER RAISE/POWER LOWER pushbuttons, establish
a reference value of PA grid current. A reading of 35
milliamperes is a convenient value. This reference value
should be held constant during the neutralizing pro-
cedure.

4. The small wattmeter connected at the PA output
now indicates feed -through power (power coupled from
PA grid circuit to PA output circuit through the
"feed -through" capacitance of the PA tube).

5. Adjust PA PLATE TUNING control 1L105 and
PA OUTPUT LOADING control 1L106 for a peak in the
wattmeter indication.

6. Remove power from the transmitter. Adjust the
front neutralizing slide (part of PA tube socket as-
sembly) 3/8 inch to the right. Reapply power, adjust
1L105 and 1L106, and note the change in the wattmeter
reading. If the meter reading has decreased, repeat this
procedure until a minimum wattmeter reading is ob-
tained. If the meter reading increased, move the neutra-
lizing slide to the left and repeat. If an appreciable
movement is required at the front neutralizing slide, all
four slides should be adjusted so that they are approxi-
mately balanced. If necessary, . one of the semi -fixed
slides may be removed.

Normally, with 35 milliamperes of PA grid current (to
establish a reference driving voltage) it should be
possible to obtain a feed -through power indication of
less than one watt. However, the important con-
sideration in neutralization is to secure a minimum
feed -through indication.

7. Depress and hold the POWER LOWER push-
button until the DRIVER EG2 indication is zero, then
remove all power.

8. After completion of neutralization of the PA
stage, replace resistors 1R9, IRIS, 1R16, 1R13 and
1R14 in their normal mounting positions.

9. Plug high voltage rectifier (MI -560340) into place
in the high -voltage power supply (MI -560342). Connect
the rectifier negative lead by plugging it into jack 2J1.
Reconnect the primary leads of high -voltage plate
transformer 3T1 (refer to table 3).

10. Disconnect the small dummy load and watt-
meter from the output line of the PA and connect in its
place a suitable dummy load and wattmeter.

11. The transmitter should be unmodulated during
the following procedure for determination of operating
power.

12. Check to confirm that REFLECTOMETER
switch 1S3 is set to the DISABLE position.

PA TUNING - DIRECT METHOD OF POWER
MEASUREMENT

1. Depress TRANSMITTER ON pushbutton. Set
DRIVER SCREEN control 1R38 completely counter-
clockwise (for minimum rf drive to PA). Apply plate
voltage. Note that PLATE VOLTAGE meter 1M3 indi-
cates somewhat higher than the nominal value. Rotate
MULTIMETER switch 1S2 to the PA EG2 position
and then depress and hold the POWER RAISE push-
button until MULTIMETER 1M2 indicates 600 volts.
Adjust DRIVER SCREEN control 1R38 for an indi-
cation of one-half ampere on PLATE CURRENT meter
1M4.

2. Using tuning arm assembly, readjust 1C123 until
the PLATE CURRENT indication is maximum. DO
NOT PERMIT THE PA PLATE CURRENT TO EX-
CEED 0.75 AMPERES AT THIS TIME.

3. With REFLECTOMETER switch 1S3 set to the
DISABLE position, rotate POWER CALIBRATE control
1R11 to its maximum clockwise position. As transmitter
power is increased during tuning procedures, the setting
of 1R11 must be adjusted as required.

4. Note the reading on REFLECTOMETER meter
1M5 and adjust PA PLATE TUNING control 1L105 for
a maximum reading.

5. Adjust the DRIVER SCREEN control 1R38 clock-
wise (increasing PA grid drive) until the required power
output is reached as determined by feed -through watt-
meter or calibrated dummy load, if available. If neces-
sary, operate the POWER RAISE/POWER LOWER
pushbuttons as required to set the power output.

Check all meters for acceptable readings. Typical
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Figure 6. Typical Settings, PA Tuning Controls
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meter readings for a power output of 3.5 or 5 kilowatts
are given in table 6.

In the case of transmitters which have been factory
tuned at the required output power, no further PA
tuning adjustments should be required - provided that
the load in use at the transmitter output presents a SO
ohm resistive impedance to the transmitter.

In the event the transmitter has not been factory
tuned at the required power output or if the efficiency
or load impedance is not as desired, it will be necessary
to retune the PA output circuit. PA loading is de-
termined by the value of capacitance across the PA
output line (vacuum capacitors 1C 124, 1C125 , 1C126)
and the setting of PA OUTPUT LOADING control
1L106.

In tuning the PA (or other tetrodes) it should be
noted that the screen current is a sensitive loading
indicator. In general, the screen current will rise as the
loading is decreased (higher load impedance) and drop as
the loading is increased.

To increase loading, reset 1L106 to a position nearer
the PA tube mounting shelf. Conversely, to reduce
loading, reset 1L106 to a higher position (further from
the PA tube mounting shelf).

In order to obtain best efficiency it is important that
the PA stage be operated with its output tank circuit
adjusted for optimum loading. The following procedure
is recommended to attain this condition.

a. With power OFF, set 1L105 and 1L106 to the
positions shown in figure 6, for the assigned fre-
quency. The positions plotted are in inches above the
PA tube plastic mounting shelf. This setting will
establish a preliminary loading condition which
should serve as a good starting point.

b. Depress the TRANSMITTER ON and PLATE
OFF pushbuttons. Depress and hold the POWER
LOWER pushbutton until variable transformer 1T5
rotates to the minimum (extreme clockwise) position.
Set driver screen control 1R38 to the extreme
counterclockwise (minimum PA drive) position.

c. Depress the PLATE ON pushbutton. Rotate
MULTIMETER switch 1S2 to the PA EG2 position
and then depress and hold the POWER RAISE
pushbutton until MULTIMETER 1M2 indicates 600
volts. Adjust driver screen control 1R38 for an
indication of one-half ampere on PLATE CURRENT
meter 1M4.

d. Note the reading on REFLECTOMETER 1M5
and adjust PA PLATE TUNING control 1L105 for a
maximum indication.

e. Adjust the driver screen control 1R38 clockwise
(increasing PA grid drive) until the desired power
output is obtained or the PA plate current reaches 1.5
amperes. If necessary, operate the POWER RAISE/
POWER LOWER pushbuttons as required to set
power output.

The PA efficiency should now be calculated from the
following formula (refer to figure 7).

Efficiency = Power Output (watts)
Factor Plate Volts x Plate Current

(amperes)

The "Plate Volts" in this formula refers to the meter
voltage as read from voltmeter 1M3 (this value differs
slightly from actual PA plate -to -cathode voltage).

6. If PA efficiency is low and screen current
comparatively low, the loading is too heavy and the load
impedance must be increased as previously described.
Reset 1L106 first, then 1L105. If PA efficiency is low
and screen current comparatively high, the loading is too
light and must be increased as previously described.
Reset 1L106 first, then 1L105. In either case, after each
loading adjustment, readjust PA PLATE TUNING con-
trol 1L105 for maximum power output (refer to figure
9).

Once the PA tank load impedance is determined, the
recommended procedure is to adjust the PA grid drive
(using driver screen control 1R38) to obtain the required
PA plate current at the specified grid bias, plate voltage,
and, as nearly as possible, the screen voltage specified. It
may be necessary to increase PA screen voltage, how-
ever, in order to obtain rated power output.

If this procedure is followed, there will be little
variation in output power when tubes are changed, even
though there may be some variations in grid and screen
currents. The grid and screen currents which result when
the desired plate current is obtained are incidental and
vary from tube to tube. These current variations cause
no difficulty so long as the circuit maintains the correct
voltage in the presence of the variation in current. No
maximum tube ratings should be exceeded.

NOTE: Power output of the transmitter is
proportional to the screen voltage, but at a
certain point the output will not increase
further in spite of a further increase in
screen voltage. Care should be taken not to
operate beyond this point since PA ef-
ficiency will decrease rapidly if screen vol-
tage is raised further. With sufficient drive,
the tapering -off should occur at a power
output in excess of 5 kilowatts at a screen
voltage of about 700 volts, with 5000 volts
plate voltage (3.5 kW with 3300 volts plate
voltage). However, insufficient drive may
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cause this point to shift to power levels less
than rated power output. See figure 9.

It should be noted that operation of POWER RAISE
pushbutton 1S11 and POWER LOWER pushbutton
1512 will vary PA screen voltage as well as driver plate
and screen voltages, while control 1R38 varies only
driver screen voltage and therefore acts as a PA
excitation control.

The fixed ceramic capacitor - variable inductor com-
bination connected in the PA cathode circuit should
now be adjusted for maximum PA plate efficiency.
Adjustment of this circuit is carried out simply by
varying the position of the ceramic capacitor 1C148 in
the slots of its mounting brackets 1L114 with power re-
moved and then checking PA efficiency with power on.
This process is repeated until the efficiency reaches a
maximum.

7. Set MULTIMETER switch 1S2 to the DRIVER
EG2 position. The indication should be 300 volts or less.

31517-9

5

4

3

2

If this reading is high, adjust driver screen control 1R38
as required. If necessary, readjust screen (slider type)
resistor 1R18. Set MULTIMETER switch 1S2 to the
DRIVER IG2 position. The indication should be be-
tween 5 and 25 mA. If screen current is high, indicating
a high driver plate load impedance, remove power and
move the sliding blocks, which are part of 1L111 and
1L112, closer to tube socket 1XV102. This should result
in a lower value of screen current when the power is
restored and tuning adjustments repeaked. Conversely,
to increase screen current, the blocks would be moved
away from the tube socket. Adjustments should be in
small increments of about 1/4 inch.

After driver screen voltage and screen current are
adjusted as described, repeak the PA PLATE TUNING
control and check power output. If necessary, set power
output for the desired value, using the POWER RAISE/
POWER LOWER pushbuttons.

8. Repeat step 7 if necessary.

PROPER SUFFICIENT
OPERATING

POINT

DRIVE -

0 100 200 300 400 500 600 700 800 900 1000

SCREEN VOLTAGE - DC

Figure 9. PA Screen Voltage/Power Output Curve

PA TUNING - INDIRECT METHOD OF POWER
MEASUREMENT

1. Perform steps 1 through 4 of the procedure
described above.

2. Adjust the DRIVER SCREEN control 1R38 clock-
wise (increasing PA grid drive) until the PA PLATE
CURRENT indication rises to 1.3 amperes. Using
POWER CALIBRATION control 1R11, set the reading
on REFLECTOMETER 1M5 to an easily read value.
80% is a suitable value.

a suitable value.

3. Using the REFLECTOMETER 1M5 as a power
output indicator, vary PA output circuit tuning controls
1L105 and 1L106 for maximum output indication on
1M5, for a given value of PA plate current. After each
tuning adjustment, readjust PA plate current to the
reference value (using the POWER RAISE and POWER
LOWER pushbuttons) so that the relative efficiency may
be evaluated. As previously described, the PA screen
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current may be used, within limits, as a PA tank circuit
loading indicator.

4. The ceramic capacitor - variable inductor com-
bination connected in the PA cathode circuit should
now be adjusted for maximum PA plate efficiency.
Adjustment of this circuit is carried out simply by
varying the position of the ceramic capacitor 1C148 in
the slots of its mounting brackets 1L114 with power re-
moved and then checking PA efficiency with power on.
This process is repeated until the efficiency reaches a
maximum. The efficiency data plotted in figure 7 is
based on the use of the cathode resonating circuit.

5. Repeat step 3 at higher values of plate current
until the value of plate current corresponding to 5 kW
power output is reached. See figure 7.

6. Using the indirect method of power deter-
mination, the operating power is the product of the
plate voltage and the plate current of the final stage and
the efficiency factor, F. The efficiency factor is plotted
as a function of power output in figure 7.

7. To set operating power, refer to figure 7 and
determine efficiency factor F for the licensed operating
power. The operating plate current is

Plate Current _ Licensed Power Output
Plate Voltage x F

The plate voltage in this formula refers to the reading
VOLTAGE meter 1M3 (this value differs

slightly from actual PA plate -to -cathode voltage).

Without making tuning adjustments, operate the
POWER LOWER/POWER RAISE pushbuttons for the
calculated value of operating plate current.

REFLECTOMETER CALIBRATION

Tune and adjust the transmitter for the required
power output and then perform the following cali-
bration procedures.

1. Power Indication - With the transmitter adjusted
for the required output, and REFLECTOMETER switch
1S3 set to the DISABLE position, adjust POWER
CALIBRATION control 1R11 so that REFLEC-
TOMETER meter 1M5 reads 100%.

CAUTION

Do not adjust the POWER CALIBRATION
control except when calibrating the RE-
FLECTOMETER.

2. Initial setting of "carrier -off" protection feature
- With REFLECTOMETER switch 1S3 set to the
DISABLE position, the adjustment of the "set -point" or
tripping point of REFLECTOMETER meter -relay 1M5
is made by varying the position of the red "set -point"

needle as desired. The adjusting screw which varies the
position of the "set -point" is normally located at the
rear of 1M5. The transmitter high voltage must therefore
be removed in order to adjust the 1M5 set -point.

The set -point used should be between 50 and 70% of
the nominal transmitter power output. 60% is recom-
mended. High set -point values make the transmitter
subject to spurious tripping which might be caused by
power line transients, while low set -point values do not
afford adequate protection.

3. Calibration of Reflected power meter 1M7 - Set
1S3 to the VSWR CAL position. With the transmitter
operating at nominal power output, adjust VSWR cali-
bration control 1R10 for an indication of 100% on re-
flected power meter 1M7. 1M7 will now indicate
output transmission line VSWR on its VSWR scale, and
reflected power in the output transmission line (in
percent of incident power) on its percent power scale,
when 1S3 is set to the NORMAL position or the
DISABLE position.

4. Initial setting of VSWR protection feature - The
adjusting screw which varies the position of the "set -
point" on reflected power meter 1M7 is located
at the front of 1M7 immediately above the zero -set
adjustment. The recommended setting is for a VSWR of
1.5:1.

5. Calibration of Remote Power Indication - Adjust
transmitter for licensed power output. With a 5000 ohm
remote power metering circuit connected between ter-
minals 1TB1-11 and 1TB1-12, adjust REMOTE CALI-
BRATION control 1R12 for an indication of 100% (or
other desired logging indication) on the remote power
meter.

PROTECTION CIRCUITRY CHECKOUT

One section of REFLECTOMETER switch 1S3 is
connected in series with the operating coil of time delay
relay 1K20. The following description is for checks
made with 1S3 set to the NORMAL position, allowing
1K20 to be energized.

Approximately 7 seconds after application of power
to the operating coil of low voltage contactor 1K9, relay
1K20 should close its contact, energizing auxiliary relay
1K21. Relay 1K21 then closes two normally open
contacts. One contact (3-5) makes the "carrier -off"!
VSWR protection circuit operative. The other (6-7)
makes the "carrier -off" and VSWR overload indicator
lights operative. There will be an audible click when
1K20 and 1K21 operate. However, operation of 1K20
(and 1K21) will not (of itself) initiate a control circuit
overload sequence.

If a more positive check is desired, connect an ac
voltmeter (0 to 150 volt or higher) between module
terminal 1Z6-16 and ground (ITB2-20). 117 volts will
appear between these terminals when 1K20 and 1K21



33

are energized. If the delay between application of power
to low voltage contactor 1K9 (by depressing the PLATE
ON pushbutton) and the operation of time delay relay
1K20 (and auxiliary relay 1K21) is not approximately 7
seconds, the timing adjustment on relay 1K20 should be
set as required. To set 1K20, loosen the screw which
secures the actuating arms to the rotating shaft, move
the actuating arm which establishes the time delay (as
required), and retighten the screw.

The following procedure will provide a positive check
for proper operation of the "carrier-off/VSWR" cir-
cuitry.

1. "Carrier -off" Circuitry

With transmitter operating normally, at licensed
power output, set REFLECTOMETER switch 1S3 to
the NORMAL position. If the indication on reflected
power meter 1M7 is appreciable (VSWR indication
of 1.3 or higher), the circuitry may be checked
by simply moving the set -point to progressively lower
scale positions. When the set -point pointer reaches
graph "OVERLOAD RESETTING"). Power may be
restored by depressing the O.L. RESET pushbutton.
However, tripping will reoccur after each reset operation
until the power output is readjusted to a value higher
than the "set -point" indicated on meter -relay 1M5.

2. VSWR Protection Circuitry

With the transmitter operating normally, at licensed
power output, set REFLECTOMETER switch 1S3 to
the NORMAL position. If the indication on reflected
power meter 1M7 is appreciable (VSWR indication of
1.3 or higher), the circuitry may be checked by simply
moving the set -point to progressively lower scale posi-
tions. When the set -point pointer reaches the same po-
sition as the VSWR pointer, the normal transmitter
overload sequence should be initiated. Again, tripping
will reoccur after each (manual) resetting, until the set -
point is readjusted to a value higher than the VSWR
indication.

If the normal VSWR indication is less than 1.3, the

procedure described may still be used by varying the
zero set adjustment on 1M7 for a higher reading. After
completion of the test, 1M7 should be re -zeroed (with
transmitter power OFF), and the set -point pointer reset
to the desired value.

CAUTION

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

OVERLOAD RESETTING

When TRIP switch 1S13 is in the SINGLE position,
an overload will cause the plate power to be removed
instantly. After the cause of the overload has been
corrected, depress O.L. RESET pushbutton 1S17 on the
front panel to place the transmitter back on the air, and
extinguish the overload tally light involved.

When TRIP switch 1513 is in the MULTIPLE
position, an overload will remove the plate power
momentarily. After a short time delay (determined by
time -delay 1K17) the plate power will be reapplied. If
the cause of the overload has been corrected the power
will remain on and the appropriate overload indicator
will light and stay lighted until reset manually by
depressing the O.L. RESET pushbutton. If the overload
persists, the plate power will be removed again and will
remain off until reset manually be means of the PLATE
ON pushbutton or remotely by shorting terminals
1TB2-26 and 1TB2-30. When the circuit is reset re-
motely, the overload indicator will remain lighted until
reset manually.

OPERATION

STARTING AND STOPPING THE TRANSMITTER

In normal transmitter operation all circuit breakers
should be left in the ON position and the crystal heaters
left running continuously, unless the transmitter is to be
shut down for an extended period of time. This way it is
possible to start and stop the transmitter by operating
only the TRANSMITTER ON (1S7) and TRANS-
MITTER OFF (1S8) pushbuttons and the PLATE ON
(1S9) and PLATE OFF (1S10) pushbuttons.

To interrupt transmission for a short interval the
PLATE OFF pushbutton should be depressed. This will
remove plate voltage from the transmitter circuits but
the filament power will remain on the tubes. The
transmitter can then be returned to immediate operation
when the PLATE ON pushbutton is depressed.

NOTE: Two pushbutton control of the
transmitter may be achieved by not op-
erating the PLATE OFF/PLATE ON push-
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buttons, and operating the TRANSMITTER
ON/TRANSMITTER OFF pushbuttons. Op-
erated in this manner the transmitter will
automatically go through the necessary
starting steps including time delay relay
operations.

Normally the time delay relay provides sufficient
warm-up time (approximately 45 seconds) after which
plate voltage can be applied. The crystal heater unit (in
the exciter), from a cold start, requires several minutes
of warm-up time before complete stability of the carrier
frequency is attained.

PANEL METER READINGS

The typical meter readings shown were recorded dur-
ing transmitter factory tests, with a power output of 3.5
and 5 kilowatts. With regard to PA meter readings, it is
assumed that the PA rf grid drive is adjusted to obtain
the required PA plate current at the specified grid bias,
plate voltate, and, as nearly as possible, the screen
voltage shown. If this procedure is followed, there will
be little variation in output power when tubes are
changed, even though there may be some variations in
grid and screen currents. The grid and screen currents
which result when the desired plate current is obtained
are incidental and vary from tube to tube. These current
variations cause no difficulty so long as the circuit
maintains the correct voltage in the presence of the
variation in current.

At start-up, and at regular intervals during operation,
note and record the panel meter readings in a suitable
log. This will aid in maintaining the proper values of

GENERAL

voltage and current and will disclose gradual changes in
transmitter operation.

TABLE 6. TYPICAL METER READINGS

Multimeter
Switch

Meter
Range

Power Out
5 kW

Power Out
3.5 kW

DRIVER I
G 0- 30 mA 5 mA 5 mA

DRIVER IK 0 - 600 mA 250 mA 220 mA

DRIVER IG2 0 - 30 mA 20 mA 15 mA

DRIVER EG2 0 - 600 V 260 V 210 V

PA IG 0 - 600 mA 30 mA 40 mA

PA IG2 0 - 600 mA 55 mA 90 mA

PA EG2 0 - 1200 V 700 V 600 V

PA PLATE 0 - 10000 V 5000 V 3300 V
VOLTAGE

PA PLATE 0 - 2 A 1.5A 1.5A
CURRENT

EMERGENCY OPERATION - AFC FAILURE

In the event of an AFC failure in the FM exciter, the
output carrier frequency can be controlled manually (if
the master oscillator is functioning) until such time as
repairs can be made. To control the carrier frequency
manually, operate AFC switch Si to the OFF position
and adjust AFC ADJUST control of the master oscillator
for correct center frequency reading on the frequency
monitor. The stability of the master oscillator is such
that center frequency can be maintained within FCC
limits for extended periods of time without AFC
provided that changes in ambient temperature or line
voltage is not excessive.

MAINTENANCE

With ordinary care a minimum of service will be
required to keep the BTF-5E1 in operation. However, a
regular schedule of inspection and service as outlined in
the Recommended Maintenance Schedule, table 7, will
help to avoid interruptions to broadcasts, greatly extend
the life of components, and contribute in large measure
to overall peak efficiency in operation.

WARNING

Always open the line circuit breaker, and
discharge circuits with a grounding stick
before touching any component inside the
transmitter.

CLEANING

Ceramic insulators and bushings should be kept clean

at all times. Insulators subject to stress in high -voltage dc
fields may rupture if sufficient dust accumulates to
cause a corona discharge. Clean insulators with a soft
cloth and Clorothene.

NOTE: Because of the toxic effects of
carbon tetrachloride, the use of Chlorothene
is recommended. Chlorothene is a Dow
Chemical Co. product and is available
through that company's outlets.

CIRCUIT BREAKERS AND RELAYS

Circuit breakers and relays should be inspected
periodically, and at such time contacts should be cleaned
and adjusted if necessary. Relay contacts should be
cleaned with Chlorothene applied with a soft brush,
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after which they should be burnished with a tool, such
as the RCA Stock No. 22963 Contact Cleaning Tosol.
Finally, contacts should be wiped with a clean piece of
bond paper.

TUBES
Large tube failure can be anticipated by keeping a log

of tube life, and replacing tubes as indicated by the log
or when reduced output is apparent.

TABLE 7. RECOMMENDED MAINTENANCE SCHEDULE

DAILY

- Check and compare all meter readings at start-up. Correct any conditions revealed by abnormal readings.

- If overloads have occurred, examine components involved at shut -down. Repair or replace any components as necessary.

WEEKLY

- Operate optical -meter relay protection circuits to make certain they are operative.

- Make a general visual inspection and clean internal parts of transmitter. Use a clean, soft cloth on the insulators. Use a vacuum
cleaner or hand blower for removing dust or dirt.

- Test all door interlocks and grounding switches.

- Check PA and output rf circuits for evidence of heating at connector or junction points. In particular, examine finger contact
assemblies which are part of variable inductances 1L105 and 1L106.

- Check manometer reading. When manometer reading indicates filter clogging, clean or replace the filters as necessary.

- Make an overall check of distortion and noise level.

MONTHLY

- Check spare crystal in operating socket.

- Check voltages in exciter. Compare with previous readings.

- Inspect electrodes of spark gap 1E1 for pitting. Replace if necessary.

QUARTERLY

- Tighten all connections in the transmitter.

SEMI-ANNUALLY

- Lubricate moving bearing surfaces, with the exception of plastic lead screws, on tuning drive mechanisms. Use molybdenum
disulphide powder, Molykote Type Z, or equivalent.

- Inspect relay contacts and replace where required.

- Test spare tubes.

AIR FILTERS

During normal operation, with clean air filters, the
manometer reading should be approximately 0.1 inch (at
sea level). As the filters become clogged over a period of
time, the manometer reading will change (reading will
increase). When the manometer reading exceeds 0.5 inch
the filters must be cleaned or replaced.

SILICON RECTIFIER TESTING

A short-circuited silicon rectifier cell may be detected
by simple resistance checks using a voltohmmeter such
as a Simpson Model 260. With the diode removed from
the circuit (if the diode is part of a series "stack" of
diodes, the connections to the "stacks" should be

removed), measure the diode resistance. Reverse the
ohmmeter leads and measure the diode resistance. If
both readings are low, the diode is short circuited.

The condition of individual cells in an RCA CR232 or
CR233 series stack may be checked by applying an
external voltage to the individual cells and measuring the
resultant current flow through the cell. A simple test
circuit as shown in figure 10 can be used to perform the
individual cell checks. It should be noted that some
other value of voltage can be used in the test circuit;
however, 50 volts was selected because it is low enough
to be safe for testing, but is also sufficient to present a
good indication of cell degradation. A lower voltage,
such as that available in a vacuum -tube voltmeter, will
not isolate defective cells unless they are almost com-
plete shorts. Also note that the 100 kilohm resistor and
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50V

31519-10

PRESS -TO -TEST
SWITCH

0-500pA
METER

Figure 10. Rectifier Test Circuit

the "press -to -test" switch have been included in the test
circuit to protect the meter from shorted and incorrectly
connected (reversed) diodes. This test is based on the use
of 500 K equalizing resistors across individual cells.
Connect the test circuit across the cell to be tested,
observing the polarity as shown in the diagram. It should
be noted that an area on each of the fins of a CR200
series stack has been left unpainted to facilitate this
connection.

If the cell under test is shorted (or connected with
reversed polarity) the meter will indicate approximately
500 uA. If this indication is observed, do not depress the
"press -to -test" switch.

When the "press -to -test" switch is operated, a good
cell will provide an indication of approximately 100
microamperes, while a cell that has degraded will
indicate several hundred microamperes.

Reverse the connections to the cell. A good cell
should indicate approximately 500 microamperes. A low
reading indicates poor forward conduction, or an open
cell.

This circuit is not satisfactory for checking diodes
using a voltage equalizing resistor below 500 K. In such
cases, the equalizing resistor must be disconnected
during tests.

The test circuit described may also be used to test
other silicon rectifiers if the different values of voltage
equalizing resistors are accounted for.

The RCA Type CR104 silicon rectifiers used in the

500K
VOLTAGE

EQUALIZING
RESISTOR

RCA
CELL

UNDER
I TEST

_

low voltage supply consist of seven series connected
diodes encapsulated to make up one rectifier module
(Type CR104, or RCA stock no. 230913). Each of the
seven series diodes is shunted by a 2.2 megohm voltage
equalizing resistor. This gives a resistance of about 15
megohms across the CR104 module if all diodes are
good.

To test CR104 rectifiers using the test circuit
described, proceed as follows.

Connect the test circuit across the CR104 unit to be
tested, observing the polarity shown in the diagram.

If the CR104 rectifier is shorted (or connected with
reversed polarity) the meter will indicate approximately
500 microamperes. If this indication is observed, do not
depress the "press -to -test" switch.

When the "press -to -test" switch is operated, a good
rectifier will provide an indication of about 4 micro-
amperes. Higher readings indicate degradation of one or
more individual diodes.

Reverse the connections to the diode. A good unit
should indicate approximately 500 microamperes. A low
reading indicates poor forward conduction, or an open
diode.

CONTROL MODULE

The control module works in conjunction with 1M5
and 1M7 to remove the transmitter plate power when
the transmitter power output indication drops below the
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set point value on 1M5 or the VSWR indication exceeds
the set point value on 1M7. Normal position of these
relays is as follows:

1. The control relay in the Power Trip (carrier -off)
circuit is de -energized as long as the indication of 1M5 is
above the set point.

2. The control relay in the VSWR Trip circuit is
de -energized as long as the indication of 1M7 is below
the set point.

3. Set TABLE 8 for a summary of relay contact
status vs various circuit conditions.

Some helpful voltage readings are as follows:

Normal Tripped

Q1 (or Q2) collector +2.6 -3.4
Q1 (or Q2) emitter -0.2 +0.1
SCR1 (or SCR2) anode -0.2 -10.5

AC voltages from T1 are shown on figure 28.

DC voltages, measured with respect to red (center
tap) or wht/grn transformer lead, using RCA WV -98A
Voltohmyst VTVM.

The waveforms shown in figure 29 show the reversal
of phase which occurs in the base circuit of buffer
transistor Q1 (or Q2) when a transition is made from
above set -point to below set -point (REFLECTOMETER
meter -relay 1M5: Power Trip) or vice -versa (REFLEC-
TED POWER meter -relay 1M7).

TABLE 8. CONTROL MODULE 1Z6 SERVICING CHART

Condition

High Set Point
(VSWR) N. 0.
Relay Contacts

16-17
19-20

High Set Point
(VSWR) N. C.

Relay Contacts
15-16
18-19

Low Set Point
(Power) N. 0.
Relay Contacts

6-7
9-10

Low Set Point
(Power) N. C.
Relay Contacts

5-6
8-9

AC Power OFF Open Closed Open Closed

AC Power ON,
Indication Below Set Point Open Closed Closed Open

AC Power ON,
Indication Above Set Point Closed Open Open Closed

AC Power ON,
Meter Lamp Failure Closed Open Closed Open

Notes: 1. Contact status (closed or open) versus circuit condition.
2. See figure 28 for Control Module schematic diagram and terminal identification.

BLOWER LUBRICATION

MI -560347 Blower motors are lubricated with a
special moisture resistant grease by the motor manu-
facturer. The motor bearings should be relubricated at
least every two years with an equivalent type ball
bearing grease. High grade, neutral, ball bearing grease
such as Keystone No. 44, Lubriko M-21 or Alemite No.
38 should be suitable. The blower must be removed
from the cabinet and the motor disassembled to pro-
perly lubricate the bearings.

The blower motor manufacturer (General Electric
Co.) maintains Service Centers in most major cities. If
desired, the motor lubrication may be made at a Service
Center.

Further motor maintenance information will be
found in General Electric Co. publication GEI-56110.

MUFFIN FAN LUBRICATION

The muffin fan used to ventilate the high -voltage
power supply cabinet will provide reliable performance
from 2 to 5 years under favorable conditions of
temperature and vibration without the necessity of
oiling.

If the cabinet should be installed in areas of great
heat or severe vibration, its life may be extended by
periodic oilings (a small amount once per year) which is
absorbed by the bearing. For this oiling procedure, an
Oil Injector is required, which may be ordered from
Rotron Manufacturing Co., Inc., Hasbrouck Lane, Wood-
stock, New York, at a modest price. To lubricate the fan
proceed as follows:

1. Remove cap from end of Oil Injector.

2. Place needle at the center of circle marked on the
Gold label.
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3. Position the needle at an angle of approximately
45° to the surface of the label and tangent to the
perimeter of the circle.

4. Pierce the label and the concealed self-sealing
rubber cap located under the label.

5. Insert the needle approximately 1/4 inch.

6. Depress the plunger of the Oil Injector slowly to
the next calibration mark which will allow 1/16 -inch of
oil to escape.

NOTE: It is better to give a little more oil
than not enough, however, do not overflow
the well. If the ambient temperatures are
extremely high, it may be advisable to oil
more frequently to insure the optimum
performance characteristics of the fan.

Muffin fans manufactured by Pamoter, Inc. incor-
porate sealed bearings which do not require added
lubrication.
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Figure 18. Driver Shelf and 1XV1O2 Shelf, Front View
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A
Figure 29. Control Module Waveforms
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NOTES:
1. WAVEFORM A IN BASE CIRCUIT OF Q1 (POWER TRIP) AT 'WAVEFORM A" POINT ON

FIGURE 28.
2. WAVEFORM B IN BASE CIRCUIT OF Q2 (VSWR TRIP) AT "WAVEFORM B" POINT ON

FIGURE 28.
3. SCOPE NEGATIVE (GROUND) LEAD CONNECTED TO RED (CENTER -TAP) LEAD OF Ti.

4. SCOPE VERTICAL SENSITIVITY 5V/CM.
5. SCOPE SWEEP RATE 5 MILLISEC/CM.

Figure 30. Control Module
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Figure 34. High Voltage Power Supply, Top View
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Figure 35. High Voltage Power Supply, Rectifier Stack
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PARTS ORDERING INFORMATION
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 sig-
nature. 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 dam-
age 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,

FIELD ENGI

RCA Field Engineering Service is available at current
rates. Requests for field engineering service may be
addressed to your RCA Broadcast Field Representative

confirming the notification in writing, and secure an in-
spection report. This item should be unpacked and in-
spected for damage WITHIN 15 DAYS after receipt. Re-
port all shortages and damages to RCA, Commercial
Electronics 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.

NEERING SERVICE

or the RCA Service Company, Incorporated - Broadcast
Service Division - Camden, New Jersey 08102. Tele-
phone 609-963-8000.

REPLAC

When ordering replacement parts, please give Stock or
Master Item (MI) Number, Description, and Symbol of
each item ordered.

The part which will be supplied against an order for a
replacement item may not be an exact duplicate of the
original part. However, it will be a satisfactory re-
placement differing only in minor mechanical or elec-

EMENT PARTS

trical characteristics. Such differences will in no way
impair the operation of the equipment.

Emergency Service

For emergency service after working hours, contact RCA
Parts and Accessories, Telephone 609-963-8000.

LOCATION ORDERING INSTRUCTIONS

Continental United States,
including Alaska and
Hawaii

Replacement Parts bearing a STOCK NUMBER should be ordered from RCA Parts and
Accessories - 2000 Clements Bridge Road - Deptford, New Jersey 08096.

Replacement Parts bearing a MASTER ITEM (MI) NUMBER should be ordered from
RCA, Commercial Electronic Systems Division - Attention Commercial Service -
Camden, New Jersey 08102 or your nearest RCA Regional Office.

Replacement Parts with NO STOCK or MASTER ITEM (MI) NUMBER are standard
components. They are not stocked by RCA and should be obtained from your local
electronics distributor.

Dominion of Canada Order from your local RCA Sales Representative or his office or from: RCA Victor
Company Limited, 1001 Lenoir Street, Montreal, Quebec.

Outside of Continental
United States, Alaska
Hawaii, and the Do-
minion of Canada

Order from your local RCA Sales Representative or from: RCA International Divi-
sion, Clark, New Jersey - U.S.A. - Wire: RADIOINTER

Emergency: Cable RADIOPARTS, DEPTFORD, N.J.

RETURN OF ELECTRON TUBES

If for any reason, it is desired to return tubes, please
return them through your local RCA tube distributor,
RCA Victor Company Limited, or RCA International
Division, depending on your location.

Please do not return tubes directly to RCA without au-
thorization and shippine instructions.

It is important that complete information regarding each
tube (including type, serial number, hours of service and
reason for its return) be given. When tubes are returned,
they should be shipped to the address specified on the Re-
turn Authorization form. A copy of the Return Author-
ization and also a Service Report for each tube should be

acked with the tubes.

LOCATION ORDERING INSTRUCTIONS

Continental United States,
including Alaska and
Hawaii

Local RCA Tube Distributor.

Dominion of Canada Order from your local RCA Sales Representative or his office or from: RCA Victor
Company Limited, 1001 Lenoir Street, Montreal, Quebec

Outside of Continental
United States, Alaska
Hawaii, and the Do-
minion of Canada

Local RCA Tube Distributor or from: RCA International Division, Clark, New Jersey,
U. S. A. , Wire: RADIOINTER

Emergency: Cable RADIOPARTS, DEPTFORD, N.J.

BTE-M3
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PARTS IDENTIFICATION INFORMATION

GENERAL

The components listed in the parts list are identified
by one of two methods depending on whether the component
is a mechanical or electrical part. Mechanical parts are
assigned a numerical symbol (12, 34, 233, 1XV102-14
etc.) that corresponds to the item number on the mec-
hanical assembly drawing where that particular part is
located. Electrical parts are assigned a standard elec-
trical symbol and are listed in an alphanumerical se-
quence by major electrical assemblies (RF Assembly,
Driver Assembly, Modulator Assembly, etc. ). The
illustrations in this book are keyed so that electrical
and mechanical parts that are "called out" in the illustra-
tions should always be consulted so that positive identi-
fication of the part can be made before referring to the
parts list.

ELECTRICAL PARTS

In order to locate an electrical part in the parts list
the following procedure is recommended:

a. Determine in which major electrical assembly the
part is physically located.

b. With the use of the illustrations, positively identify
the part and notate its symbol designation.

c. In the parts list, find the heading for the major
electrical assembly.

d. Under the heading in "c" above, find the symbol
designation in the Symbol column of the parts list.
All pertinent ordering information and a brief des-
cription of the item will be found to the right of the
symbol designation.

MECHANICAL PARTS

In order to locate a mechanical part in the parts list
the following procedure is recommended:

a. Determine in which major mechanical assembly the
part is physically located (RF Box, Basic Trans-
mitter, Tube Socket Assembly, etc.).

b. With the use of the illustrations, identify the part
and notate its numerical symbol designation.

c. In the parts list, find the heading for the major
mechanical assembly.

d. Under the heading in "c" above, find the numerical
symbol designation in the Symbol column of the
parts list. All pertinent ordering information and
a brief description of the item will be found to the
right of the symbol designation.
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REPLACEMENT PARTS

Symbol Stock No. Drawing No. Description

BASIC TRANSMITTER MI -560507
(Excluding RF Box Assembly)

ELECTRICAL PARTS P/L 8541922-503 REV 14

101 MOTOR PART oF 115
182 RLOWER SEE mI-560347 OR MI -34556

CAPACITORS

1C1 810004.4 36091 523 PAPER, 0.01. mFD 250 V
1C2 229777 990196 n49 PAPER, 10 MFD 1500 V
1C3 922050 990196 005 PAPER, 4 mrD 600 V
1C4 229777 990196 049 PAPER, 10 MFR 1,500 V

IC5 229778 990193 087 PAPER, 6 mrD 2500 V
ic6 810004-4 36091 523 PAPER, 0:01 mrn 250 V
1C7 PAPER, PART OF POWER DETERMINING KIT
IC8 PAPER, PART OF POWER DETERMINING KIT
1C9 510004.4 36091 523 PAPER, 0.01. mrD 250 V
IC10 36091 523 PAPER, PART OF POWER DETERMINING KIT
IC11 225532 990196 008 PAPER, 10 mFD 600.V
1C12 PAPER, PART OF 1T5
1C13 B1n004.4 36091 523 PAPER, 0.01 mFD 250 v
1C14 n43441 99019.6 011 PAPER, 20 mFD 600 V

1DS1A 300449 8890654 002 LAMP - INDICATOR
IDSIR 309449 8890654 n02 LAMP - INDICATOR
1DS1C 300449 8890654 002 LAMP - INDICATOR
1DS1D 300449 8890654 002 LAMP . INDICATOR
1DS2A 300449 8890654 002 LAMP - INDICATOR
1DS2B 300449 8B90654 002 LAMP - INDICATOR
1DS3A 300449 -8890654 002 LAMP - INDICATOR
1DS3B 300449 8890654 002 LAMP - INDICATOR
1DS3C 300449 8890654 002 LAMP . INDICATOR
1DS3D 300449 8890654 002 LAMP - INDICATOR
1DS4A 300449 8890654 002 LAMP - INDICATOR
1Ds4B 300449 8890654 002 LAMP ! INDICATOR
1DS5A 300449 8890654 002 LAMP - INDICATOR
1DS58 300449 8890654 002 LAMP - INDICATOR
1DS6A 300449 8890654 002 LAMP - INDICATOR
10S68 300449 8890654 002 LAMP - INDICATOR

1E1 230869 8521386 003 GAP - SPARK

1mR1 243451 3456491 030 HEATER-ELEMENT, USED IN 1K22
1HR2 243451 3456491 030 HEATER - ELEMENT, USED IN 1K22

1K1 215504 754291, 003 RELAY' --Low VOLTAGE OVERLOAD
1K2 215504 754291. 003 RELAY 7 -HIGH VOLTAGE OVERLOAD
1K3 229779 627511 073 RELAY .-UNDERRIAS
1K4 215504 754291 003 RELAY-DRIVER OVERLOAD
1K5 219799 627511 038 RELAY --OVERLOAD INDICATOR
1K6 219799 627511 038 RELAY -.OVERLOAD INDICATOR
1K7 21,9799 627511 038 RELAY-OvERLOAD INDICATOR.
1K8 219799 627511 038 RELAY. --OVERLOAD AUXILIARY._,_
IK? 216988 8412197 003 CONTACTOR . Low VOLTAGE RECTIFIER
1K10 217988 480003 005 RELAY* LATCHING OVERLOAD.
1K11 216991 480003 004 RELAY r -LATCHING, PLATE ON -OFF'
102 223897 8412197 006 CONTACTOR . FILAMENT
1K13 226057 8533702 001 RELAY -PLATE
1K14 229817 8544748 001 RELAY -.BLOWER.
1K15 243902 8707374 004 RELAY'.-MAGNETIC,BLOWER STARTER
1K16 216991 480003 004 RELAY. ,'LATCHING, ON -OFF
1K17 216990 8413464 001. RELAY -..OVERLOAD _

1K17 247793 3730206 001 RELAY:. -OVERLOAD FOR SERIAL NuMBER'2368021
. THRU 2360045 UP

1K18 219799 627511 038 RELAY .-OVERLOADi INDICATOR'
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Symbol Stock No. Drawing No. Description

1K19 219799 627511 038 RELAY -OVERLOAD, INDICATOR
1K20 243452 3730704 002 RELAY -.TIME DELAY
11(21 243453 3464157 n03 RELAY --AUXILIARY
1K22 243454 3456490 001 RELAY -.OVERLOAD, AUXILIARY

1L1 044559 901125 001 REACTOR - LOW VOLTAGE FILTER
1L2 095794 949476 001 REACTOR,. LOW VOLTAGE FILTER
1L3 REACTOR  HIGH VOLTAGE FILTER

PART OF MI -560346
1L4 093658 949251 001 REACTOR.. BIAS
1M1 229781 993057 066 METER -0.300 VOLTS AC
1M2 229782 993064 001 METER - MULTIMETER
1M3 235725 993053 177 METER --VOLT METER 3-10 KV DC
1m4 METER -- PART OF POWER DETERMINING IT
1m5 243455 3467962 001 METER -. RELAY, REFLECTOMETER
1M6 229785 8489369 002 INDICATOR - ELAPSED TIME
1M7 241749 8766828 005 METER - RELAY. REFLECTED POWER

231545 8766828 021 REPLACEMENT LAMP FOR 1M5 OR 1M7

1P1 921359 1510013 101 CONNECTOR - COAXIAL PLUG
1P2 921359 15/0013 101 CONNECTOR - COAXIAL PLUG
1P5 055808 727969 008 CONNECTOR - 8 TERM, FEMALE
1P6 951254 727969 n16 CONNECTOR - 12 TERM, FEMALE
1P7 211509 481799 101 CONNECTOR - AUDIO INPUT, LEFT
1P8 211509 481799 001 CONNECTOR - AUDIO INPUT, RIGHT
1P9 211509 481799 001 CONNECTOR - SCA IN, 1
1P10 211509 481799 001 CONNECTOR - SCA IN, 2
1P11 032661 878243 001 CONNECTOR - EXCITER POWER

RESISTORS - FIXED COMPOSITION, UNLESS NOTED

1R1 229786 8986541 010 WIRE WOUND, 34.5 OHMS 2 w
1R2 043783 99027 n24 WIRE WOUND. 200 OHMS 5% 25 W
1R3 229787 8986541 011 WIRE WOUND, 1.94 OHMS 2 W
1R4 229786 8986541 010 WIRE WOUND, 34,5 OHMS 2 W
1R5 229788 8986541 013 WIRE WOUND, 1.67 OHMS 2 w
1R6 229789 8541901 001 WIRE WOUND, 600,000 OHMS 1/2 w
1R7 229789 8541901 001 WIRE WOUND, 600,000 OHMS 1/2 w
1RP 229788 8986541 013 WIRE WOUND, 1.67 OHMS 2 W
1R9 044394 99037 n29 WIRE WOUND, 630 OHMS 5% 200 w
1R10 205064 433196 006 VARIABLE, 10,000 OHMS
1R11 417618 433196 n14 VARIABLE, 10,000 OHMS
1R12 215733 433196 n51 VARIABLE, 1,000 OHMS
1R13 054608 99037 n39 WIRE WOUND. 6300 OHMS 5% 200 W
1R14 054608 99037 n39 WIRE WOUND, 6300 OHMS 5% 200 w
1815 044394 99037 029 WIRE WOUND. 631 OHMS 5% 200 w
1R16 044394 99037 n29 HIRE WOUND, 63n OHMS 5% 200 W
1R17 019688 99027 n39 WIRE WOUND, 6300 OHMS 5% 25 w
1818 215540 890014 n19 WIRE WOUND, 16,00n OHMS 150 W
1R19 229790 415457 020 VARIABLE, 750 OHMS 25 w
100 219047 993007 n21 WIRE WOUND. 1.1 OHMS 5 W
1R21 220319 8702674 512 WIRE WOUND, 10 MEGOHM
1R22 217614 8871557 053 WIRE WOUND, 1.250 OHMS 1 W
1R23 522415 99126 n26 150,000 OHMS 20% 2 W
1R24 RELAY SHUNT PART OF POWER DETERMING KIT
1825 206006 99037 009 WIRE WOUND, 5 OHMS 10% 200 W1R26 206006 99037 008 WIRE WOUND, 5 OHMS in% 200 w
1R27 206006 99037 008 WIRE WOUND, 5 OHMS 10% 200 W
1R78 044394 99037 029 WIRE WOUND, 630 OHMS 200 W109 094885 993007 n92 WIRE WOUND, 3500 OHMS 5 W
1P30
TO
1R37 059941 993007 086 WIRE WOUND, 1800 OHMS 5 W
1R38 243456 204777 n24 VARIABLE, 8000 OHMS 5n W
1839 243457 99027 n20 WIRE WOUND, 80 OHMS 25 W
1840 243457 99027 020 WIRE WOUND, 50 OHMS 25 W

1S1 729792 8494316 001 SWITCH - mRTPR
1s2 229793 8494316 002 SWITCH - METER
1S3 229794 8494042 101 SWITCH - mETER
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Symbol Stock No. Drawing No. Description

1S4 229795 8434081 006 BREAKER.' CIRCUIT; DISCONNECT
1S5 229797 482740 006 BREAKER ! CIRCUIT, FILAMENT
1S6 233450 3462708 001 BREAKER-- CIRCUIT, LOW VOLTAGE
1S7 229798 8543376 001 SWITCH ---TRANSMITTER ON
1S8 229798 8543376 001 SWITCH- TRANSMITTER OFF
1S9 229798 8543376 001 SWITCH --PLATE ON,,,
1S10 229798 8543376 001 SWITCH - PLATE OFF
1S11 229798 8543376 001 SWITCH - RAISE
1S12 229798 8543376 001 SWITCH - LOWER
1S13 217989 449661 108 SWITCH - SINGLE MULTIPLE TRIP
1S14 054920 8881052 nol SWITCH - INTERLOCK
1S15 054920 8881052 001 SWITCH - INTERLOCK
1516 054920 8881052 001 SWITCH - INTERLOCK
1S17 229799 8543375 001 SWITCH - OVERLOAD RESET
1518 258043 8741338 018 BREAKER CIRCUIT
1519 229891 8486323 501 SWITCH - GROUNDING
1520 229891 8486323 501 SWITCH GROUNDING
1S21 234486 3467618 003 SWITCH - AIR INTERLOCK

111 21551.2 8412123 001 TRANSFORMER DRIVER FILAMENT
1T? TRANSFORMER POWER AMPLIFIER FILAMENT

PART OF_MI-560346
113 216993 8413463 001 TRANSFORMER FILAMENT, BUCK BOOST
114 218276 457084 001 TRANSFORMER VARIABLE FILAMENT
1T5 8763254 nO1 TRANSFORMER VARIABLE, LOW VOLTAGE

RECTIFIER
231816 BRUSH ASSEMBLY
231817 COIL - ONLY, WITH LEADS
231818 MOTOR 175
922553 RESISTOR

I. c12 231815 CAPACITOR
022556 SWITCH - LIMIT

11'6 22,9800 8486317 001 TRANSFORMER - LOW VOLTAGE RECTIFIER
117 229801 8489386 101 TRANSFORMER - RIAS
11-8 229802 8489377 001 TRANSFORMER - CONTROL

lxnS1 726123 8522913 n03 INDICATOR - DRIVER OVERLOAD/CARRIER OFF
10S2 270023 8522913 004 INDICATOR - POWER AMPLIFIER OVERLOAD
1XnS3 226123 8522913 003 INDICATOR - LOW VOLTAGE OVERLOAD/VSWR OVRLD
10Se,
lxns5

270023
969851

8522913 004
8522913 nol

INDICATOR - PLATE ON
INDICATOR - ODOR INTERLOCK

txnv, 270023 8522913 004 INDICATOR - TRANSMITTER ON
1xDs7 970023 8522913 no4 INDICATOR - POWER RAISE
1.xnsR 270023 8522913 004 INDICATOR - POWER LOWER

270073 8522913 004 INDICATOR - TRANSMITTER OFF
vls1 0 270023 8522913 on4 INDICATOR - 0LATE OFF

171 229803 8483890 004 RECTIFIER - BIAS
17? 3462813 501 RECTIFIER ASSEMBLY

230913 8498732 n04 RECTIFIER - LESS PLATE
173 3462813 501 RECTIFIER ASSEMBLY

230913 8498732 n04 RECTIFIER - LESS PLATE
174 3462813 501 RECTIFIER ASSEMBLY

230013 8498732 n04 RECTIFIER - LESS PLATE

1Z2, 1Z3 AND 1Z4 EACH CONSISTS OF 2 RECTIFIER MODULES
MOUNTED ON AN INSULATED MOUNTING PLATE,

175 229898 8729668 005 DIRECTIONAL COUPLER POWER OUTPUT/VSWR
PART OF MI -560508

176 243753 3730764 011 CONTROL MODULE
177 243470 3467965 003 DIRECTIONAL COUPLER - REMOTE POWER

PART OF MI -560346
1.79 243778 3464019 903 DIRECTIONAL COUPLER I.P.A. INPUT MATCH

167876 OI0DE - RECTIFIER TYPE 1N218, FOR USE IN
DIRECTIONAL COUPLERS

MECHANICAL PARTS P/L 8521306-503 REV 19

RQ ?68689 8522915 001 BARRIER - SHORT, FOR DISP1AY SCREEN SWITCH
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Symbol Stock No. Drawing No. Description

Inc) 053325 99045 n05 CLIP - FUSE, FOR 1R2, 1R17
10n 052717 7862770 001 CLIP - FUSE, FOR 199, 1913 THRU 1R16. 1R18,

1825 THRu 1928
71 225125 888488 1105 FILTER
Q3 n55081 426762 n12 INSULATOR - STFATTTE-CONICAL, 3 IN LO
96 211371 426766 006 INSULATOR - STEATTTE,1/2 IN DIA X .75 IN LG
111 213360 426773 n15 INSULATOR - STpATTTE, 3/4 IN SQ X 2.5 IN LG
111 209664 426773 n06 INSULATOR - BTEATITE,3/4 TN SO X 1.25 IN LG124 208115 426765 n09 INSULATOR - BTEATITE,3/8 IN DIA X .75 IN LG
136 217657 426771 012 INSULATOR - STEATITE, 3/8 IN SQ X 1 IN LG
10n 929806 8540155 1101 KNOB - FOR 114
101 220807 1510900 1108 KNOB . FOR 1919
1.112 229808 1510900 017 KNOB - FOR 1910, 1.911 AND 1R12
103 230436 8765773 501 KNOB ASSEMRLY - FOR 1S2
1n4 230438 8765773 503 KNOB ASSEMBLY - FOR 1S1
105 243900 8765773 504 KNOB ASSEMBLY - FOR 1S3
265 246731 8765773 509 KNOB ASSEmPLY
266 746728 8765773 505 KNOB ASSEMBLY
267 946729 8765773 506 KNOB ASSEMRLY
169 233492 8494328 001 METER - MANOMETER

233493 OIL - MANOMETER
179 229809 8494089 n01 SCREEN - OISPLAY DOOR INTERLOCKS
18n 229810 8494089 n02 SCREEN - DISPLAY TRANSMITTER` OFF
181 229892 8494089 n03 SCREEN - DISPLAY TRANSMITTER ON
182 229811 8494089 004 SCREEN - DISPLAY PLATE OFF
183 220893 8494089 005 SCREEN - DISPLAY PLATE ON

243449 3464091 008 SCREEN - DISPLAY, DRIVER OVRLD/CARRIER OFF
185 229813 8494089 007 SCREEN - DISPLAY POWER AMP OVERLOAD AND

RESET
243450 3464091 109 SCREEN - DISPLAY, L.V. RECT. OVERLOAD/

VSHR OVERLOAD
1.87 229815 8494Q89 009 SCREEN - DISPLAY POWER LOWER
188 220816 8494089 n10 SCREEN - DISPLAY POWER RAISE
178 733868 480368 006 STUD - FASTENER, METER PANEL
177 233869 8886047 1103 WASHER  METER PANEL STUD

RF BOX ASSEMBLY
ELECTRICAL PARTS P/L 8543106-503 REV 8

CAPACITORS

1 cto t 230423 8971908 003 VARIABLE, 4.5-102,mmF
10102 214695 8821367 102 CERAMIC, 50 MMF 7500 V
10103 214638 8864187 n07 STANDOFF, 1000 MMF 500 V
10104 214638 8864187 no7 STANDOFF, 1000 MMF 500 V
10105 PART OF 1xV101
10106 217196 459684 n41 PAPER, .001 MF 600 V
10107 217196 459684 n41 PAPER, .001 MF 600 V
10108 211196 459684 041 PAPER, .001 MF 600 V
10109 211196 459684 041 PAPER, .001 MF 600 V
10110 211148 8907717 001 FEED-THRU, .001 MF 5000 V
10111 223209 8518096 001 CERAMIC, 0.001 MF 5000 V

.40,00010112 217721 8849438 n14 VACUUM, 3-30 MMF V
10113 PART OF POWER DETERMINING KIT
10114 236759 8889785 002 FEED-THRU, 1000 MMF 2000 V
10115 054643 8881825 001 PAPER, 001 MF 250 V
10116 054643 8881825 101 PAPER, 0.01 MF 250 V
10117 PART OF 1XV102
10118 236759 8889785 002 FEED-THRU, 1000 MMF 2000 V
10119 230419 8494421 001 FEED-THRU, 1500 MMF 15.000 V
1.0120 076488 940173 102 CERAMIC, 500 MMF 30,000 V
10121 211196 459684 n41 PAPER. .001 MF 600 V
10122 211196 459684 041 PAPER, .001 MF 600,V
10123 230422 8849438 039 VARIABLE, 8-110 MMF 7,5 Kv
IC124 235990 8521332 022 VACUUM, 25 MMF 7500 V, FOR FREQ

88.1 THRU 91,9 MW?
.

1C125 735990 8521332 022 VACUUM, 25 MMF 7500 V, FOR FRE°
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Symbol Stock No. Drawing No. Description

88.1 THRN 01.9 MHZ
1026 227938 8521332 riF VACUUM, 4n MMF 7500 V, FOR FRED

88.1 THRU 91.9 MH7
10124 227938 8521332 n1.8 VACUUM, 40 MMF 7500 V, FOR FRED

92.1 THPN 103.9 MHZ
10125 NOT USED, FOR FRED 92.1 THRU 1.03.9 MH7
10126 227938 8521332 n18 VACUUM, 40 MMF 7500 V, FOR FRED

10124 235990 8521332 r22
92.1 THRU 103.9 MHZ,

VACUUM, 25 MMF 7500 V, FOR FRED
104.1 THRU 107.9 MH7

1025 NOT USED, FOP FRED 104.1 THRU 107.0 MHZ
10126 227938 8521332 018 VACUUM, an MMF 7500 V, FOR FRED

104.1 THOU 107.9 mit?
10127 214638 8864187 007 STANDOFF, 1000 MMF 500 V

10128 214638 8864187 007 STANDOFF, 1000 MMF 500 V
101.29 214638 8864187 no7 STANDOFF, 1000 MMF 500 V
1c130 076488 940173 102 CERAMIC, 500 MMF 30,000 V
10131 STANDOFF, 1000 MMF 500 V, PART OF

POWER DETERM: KIT
10132 STANDOFF, 1000 MMF 500 V, PART OF

POWER pETERm. KIT
10133 STANDOFF, 1000 MMF 500 V, PART OF

POWER PETERM, KTT
10134 STAM)OFF, 1000 MMF 500 V, PART OF

POWER DETEPM, KTT
10135 PART OF 1XV103
10135 STANDOFF, 1000 MMF 500 V, PART OF

POWER DETEPM. KTT
101.37 STANDOFF, 1000, MMF 500 V, PART OF

POWER DETERm. KIT
10138 714638 8864187 007 STANDOFF, 1000 MMF 500 V

10139 214638 3864187 007 STANDOFF, 1000 MMF 500 V

10140 232610 479060 009 CERAMIC, 500 MMF 5000 V .

10141 23261.0 479060 000 CERAMIC, 500 MMF 5000 V
10142 232610 479060 009 CERAMIC, 500 MMF 5000 V
10143 232610 479060 009 CERAMIC, 500 MMF 5000 V
101.44 209906 479060 006 CERAMIC, 1500 MMF 350n V

10145 PART OF 1xV102
10146 NOT USED
10147 236799 8889785 no2 FEED-THRU, 1000 MMF 2000 V

1J101 054890 1510013 161 CONNECTOR - COAXIAL, FEMME RECEPTACLE

1L101 239036 8448409 503 COIL
1L102 222992 8985525 501. COIL ASSEmPLv
1L103 211198 8914884 001 COIL

1L104 211198 8914884 001. COIL
1L105 243460 3467932 001 INDUCTANCE - VARIABLE, PART OF RF BOX ASSY
1L106 230435 8766820 501 INDUCTANCE - VARIABLE. PART OF RF BOX ASSY
1L107 243465 8494405 001 COIL - 11 1/2 TURNS COPPER WIRE 1 I\ICH ID

1L108 STRAP - PART OF RF BOX ASSEMBLY
1L109 243466 3455649 001 COIL T. SOFT COPPER STRAP 1.,25 ID X 4 TN LG

1L110 243467 3455761 001 INDUCTANCE - DRIVER PLATE TUNING
1011 INDUCTOR - PLATE, PART OF RF BOX ASSY
1L112 INDUCTOR - PLATE, PART OF RF BOX ASSEMBLY
1L113 INDUCTOR . VARIABLE', PA NPUTRALIZIW3

PART' OF 1XV102

18101 522247 99126'n70 RESISTOR - COMPOSITION, 4700 OHMS 10% 2 W

1R102 NOT USED
10103 NOT USED
117104 3456512'501 RESISTOR ASSEMBLY

243468 8954908 349 RESISTOR - FILM, 1000 OHMS 7 w
1R105 522147 99126 151 RESISTOR - COMPOSITION, 470 OHMS 2 W
10106 922527 8849447 008 RESISTOR , 75 OHMS 10% 36 W
10107 922527 8849447 008 RESISTOR - 75 OHMS 10% 36 W

1S101 230421 B833178 002 SWITCH
15102 229891 8486323 501 SWITCH - GROUNDING ASSEMBLY

209091 426767 012 INSULATOR - STEATITE, 2 IN LG X 3/4TN DIA
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1)011[1 243469 464586 005 SOCKET - 7903/4CX25n8
1)0/102 236438 3471557 502 SOCKET ASSEMBLY - TUBE, 4CX15000A
1XV102-46. 225091 8465194 5,01 CONTACT ASSEMBLY - SCREEN, GRID cru.ET,

2 REDUIRED PER SOCKET
1XV102-03. 22n958 644382 004 CONTACT - CONTROL GRID
1XV102-04 2211959 644382 005 CONTACT - OUTER FTLAMENT
1xv102-05 220960 644382 006 CONTACT - INNER FILAMENT
1XV102-15 225081 8446964 n02 CAPACITuR - SILVER MICA, C11.7A
1XV102-15 225081 8446964 002 CAPACITOR - SILVER MICA. C1178 C117 -DESIGNED
1xv102-15 925091 8446964 n02 CAPACITOR - SILVER MICA. C117C IN 4 SEGm;FkTS
1XV102-15 225081 8446964 n02 CAPACITOR - SILVER MICA, C117D

1XV102-15 225081 8446964 r02. CAPACITIP - SILVER MICA. C145A
1XV102-15 225081 8446964 002 CAPACITOR - SILVER MICA. C1458 C145 -DESIGNED
1XV102-15 225091 8446964 002 CAPACIToP - SILVER MICA. C145C IN 4 SEGmENTc
1XV102-15 225081 8446964 n02 CAPACITR - SILVER MICA, C145D

1XV102-49 232299 3462635 501 CONTACT ASSEMBLY - PART OF 1L113
SLIDP-G ADJUSTMENT

1XV102-45 236512 3467564-501 BASE ASSEMBLY, SCREEN GRID COLLET
1XV102-48 232301 3462634 001 SPACER PT OF 1L113 SEMI -FIXED ADJUSTMENT
1XV1D2-47 232312 3462634 002 SPACER PT OF 1L113 SEMI -FIXED ADJUSTMENT
1xv102-09 225106 8519978 001 RING - INSULATOR
1xv102-10 225087 8863044 007 WASHER - TEFLON RUSHING
1xv102-11 233405 8519977 004 INSULATOR - 90ST, 1/2 IN DIA X .656 IN LG
1XV102-16 n97459 426763 003 INSULATO° - NS5w4n01, BOTTOM OF SOCKET
1XV102-39 217719 426763 009 INSULATr - NS5N4n03, TOP OF SOCKET
1XV102-41 208115 426765 009 INSULATOO - NS5w0106

MECHANICAL PARTS P/L 8541907-504 REV 14
11 230429 8761072 001 SHELF - upPER, FOR C113

243458 8486379 001 SUPPORT - PLASTIC. MOUNTS. STOCK NO 230429,
RIGHT SIDE

243459 8486379 003 SUPPORT - pLAsTic. MOUNTS. STOCK NO 230429,
PEAR

243473 8494379 001 SUPPORT - PLASTIC. MOUNTS. STOCK NO 230429,
LEFT. SIDE

22 099933 464586 r03 CHIMNEY - FOR 1XV101
243460 3467932 001 SHORTING - RAIL, PART OF iL105
230433 8766808 002 PLATE -.RACKING, PART OF iL105
230432 8766808 001 PLATE -.BACKING. PART OF 1.L106
243471 3464209 503 LEAD SCREW ASSY - PART OF 1L1n5 OR .1L106
243462 3456357 001 GUIDE -STRIP. PART OF 11_1.05 OR 1L106
243461 3730738 001 RING - SPACER, USED UNDER 1C113
243463 3456428 001 BLOCK . SPACER, USED AT BOTTOM OF OUTPUT

LINE ASSEMBLY
39 230424 8468301 501 CONTACT ASSEMBLY - FOR 11.105 AND 1L106

243472 69273 183 BRASS STUD - 1/4-20 X 2.75 LG. PART OF
1L105 AND 1L106

42 230435 8766820 501 OUTPUT LINE ASSEMBLY
159 211081 426767 019 INSULATOR - 2 REOD, 3/4 DIA X 3.00 TN LG

PART OF 1R106 HARMONIC SUPRESSOR160 231640 426767 015 INSULATOR - STEAT., 3/4 IN DIA X 2,50 LG
PART OF 1R107 HARMONIC SUPRESSOR

54 233872 480368 n07 STUD - FASTENER, DOOR UPPER
55 233869 8886047 003 WASHER .. RETAINING, DOOR STUD
57 233871 480368 008 STUD - FASTENER, DOOR MIDDLE
58 233870 480368 010 STUD - FASTENER, DOOR BOTTOM
59 230430 8761074 501 CONTACT ASSEMBLY - DOOR, 1,5.75 LONG
60 230431 8761074 502 CONTACT'ASSEMBLY - DOOR, 37.00 LONG
63 233834 433422 506 DIAL -.ASSEMBLY
68 233835 748586 012 DRIVE - RIGHT ANGLE
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Symbol Stock No. Drawing No. Description

69 8494371 501 COUNTER ASSEMBLY
4 220304 8986503 002 COUNTER
7 n97461 8827138 002 GEAR - MITER
8 212531 8914895 901 GEAR ASSEMBLY - INCLUDES MITER GEAR AND

BRASS BUSHING
1.0 922202 8513284 001 JOINT - UNIVERSAL
117 235298 748586 n13 DRIVE - RIGHT ANGLE, DRIVES 1L105, 1171.06

70 8494371 502 COUNTER ASSEMBLY
11 220303 8986503 001 COUNTER
7 097461 8827138 002 GEAR - MITER
8 212531 8914895 501 GEAR ASSEMBLY - INCLUDES MITER GEAR AND

BRASS RUSHING
10 922202 8513284 001 JOINT - UNIVERSAL
72 922202 8513284 001 JOINT - UNIVERSAL. ATTACHES TO RIGHT krAGLE

DRIVE FOR 1L105 AND 11.106
75 235436 1510920 017 KNOB - PA PLATE TUNING OR PA OUTPUT LOADING
76 208711 8898610 001 COUPLING - INSULATED, FLEXIBLE
79 211.370 426772 003 INSULATOR - STEAT. 1/2 IN SO x .75 IN LG
80 211423 426765 003 INSULATOR - STEAT. 3/8 IN DIA X .50 In LG
86 230425 8491388 503 CABLE ASSEMBLY (Connects 1XV102 to 1C115 and 1C116 -
87 230428 8544458 001 RETAINER 2 required)
107 226714 3450782 003 CONTACT - FINGERS, DOOR
108 215854 8413444 501 CONTACT - ASSEm,BLy, DOOR 4.88 INCHES 'ONG

243464 8544435 502 JUMPER CABLE ASSY - JUMPERS DOOR HINGES
38 ?43890 8489378 501 PLATE - CONTACT FINGER MOUNTING, FOR 1L105

AND 1L106
33 243903 8494375 002 BLOCK - SPACER, FOR TOP OF 1L105
32 243904 8494375 001 BLOCK - SPACER, FOR TOP OF 100.6
52 243889 8543110 001 DOOR . HINGE, FOR RF BOX
136 243899 3475614 001 CONE - AIR GUIDE, FOR lxvi02
1L111 INDUCTOR - VARIABLE, FRONT
101 243892 3455763 001 SHORTING BLOCK, 88.1 MH7 TO 105.9 MHZ
101 243891 3455763 n02 SHORTING BLOCK, 106.1 MHZ TO 107.9 MHZ
102 243893 3455135 001 PLATE - GRID TUmING INDUCTOR,

08.1 MH7 TO 89.9 MH7
102 243894 3455764 001 PLATE - OHIO TUNING INDUCTOR,

90.1 MH7 TO 105.9 MHZ
102 243896 3462864 001 PLATE - GRID TUNING INDUCTOR,

106.1 4147 Tn 107.9 MHZ
1L112 INDUCTOR - VARIAB1E, PEAR
101 NOT USED - SHORTING -BLOCK, 88.1 MHZ TO

89,9 MHZ
101 243892 3455763 001 SHORTING HLOCK, 90.1. MH7 TO 105.9 MHZ
101 243891 3455763 002 SHORTING BLOCK, 106.1 MHZ TO 107.9 MHZ
103 JOT 'USED - PLATE - GRID TUNING INDUCTOR,

81.1 MHZ TO 89.9 MHZ
103 243895 3455764 002 PLATE - GRID TUNING INDUCTOR,

90.1 MH7 TO 105.9 MHZ
103 243896 3462864 001 PLATE - GRID TUNING INDUCTOR,

106.1 MHZ TO 107.9 MHZ
HARMONIC sUPRESSOR, INCLUDES 1R106

134 743897 3455147 001 TUBING - 2 RFouTRED, 1 1/8 DIA X 8 3/8 LG
133 243898 3455156 001 CLAMP - 2 PEouIPED

RES1STDR - 12106, SEE ELECTRICAL PARTS
HARMONIC suP7ESSOP, INCLUDES 1R107

134 243897 3455147 n01 TUBING - 2 REQUIRED. 1 1/8 DIA x R 3/8 LG
133 243898 3455156 001 CLAMP - 2 REnuIRFn
160 231640 426767 n15 INSULATED - 2 REOD, 3/4 DIA X 2.5n TN LG

RESIST -op - 1R107, SEE ELECTRICAL PARTS

POWER DETERMINING COMPONENTS MI -560508

1C7 220378 990194 n51 RAPER, HIGH VOLTAGE FILTER 3 mF 10% 7500 V
1C10 810004.4 36091 523 MICA, METER BYPASS, .n10 HF 2n%
1L3 229894 8494093 001 REACTOR - HIGH- volTAGE FILTER
1m4 229895 993052 153 AMMETER - PLATE
1R24 229896 8491308 003 RELAY SHUT
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1r2 217021 8411065 002 TRANSFORMER - P.A. FILAMENT
1C113 229897 8642607 501 P, A. BLOCKING
1Z5 229898 8729668 nO5 REFLECTOMETER

229899 8491388 504 CONNECTOR - FILAMENT ( Connects.1T2 to 1C115 - 8 in. long)
229900 8491388 505 CONNECTOR FILAMENT (Connects 1T2 to 1C116 - 11 in. long)
233726 897258 005 CLAMP - 3 1/16 TO 4 IN DIA.

1Z7 243693 3467965 001 DIRECTIONAL COUPLER
1C148 214696 8821367 004 100 PF 7500 v

POWER SUPPLY MI -560342-1
P/L 8543385-503 REV 37

DslA 300449 8890654 002 LAMP
DS1B 300449 8890654 002 LAMP
DS2A 300449 8890654 002 LAMP
DS2B 300449 8890654 002 LAMP
J1 234932 8537328 002 CONNECTOR - FEMALE, JACK
J2 229888 8537351 001 CONNECTOR - MALE PLUG
J3 229888 8537351 001 CONNECTOR - MALE PLUG
J4 229888 8537351 001 CONNECTOR - MALE PLUG
J5 229888 8537351 001 CONNECTOR - MALE PLUG
J6 229888 8537351 001 CONNECTOR - MALE PLUG
Ki 229889 8494319 001 CONTACTOR - 110 V 60 CYCLE

232488 COIL - 110 VAC, 60 CYCLE
232489 CONTACTS - MOVABLE, WITH SPRINGS
232490 CONTACTS - STATIONARY

R1 059941 993007 086 RESISTOR - wIRFwOuND. 1800 OHMS 5 w

R2 059941 993007 086 RESISTOR - WIREWOyND. 180n OHMS 5 w

Si 217623 8434081 001 CIRCUIT - BREAKER, 50A
S2 229890 8434081 004 BREAKER - CIRCUIT. LOW POwER 30 A

S3 054920 8881052 001 SWITCH - INTERLOCK
S4 729891 8486323 501 SWITCH - GROUNDING
XDS1 269851 8522913 001 SOCKET - INDICATOR LIGHT
XDS2 769851 8522913 001. SOCKET - INDICATOR LIGHT
71 MI -56034 RECTIFIER ASSEMBLY

151 269689 8522915 001 BARRIER - SHORT, FOR nsi AND DS2
137 055081 426762 012 INSULATOR - STEATITE, CONICAL 3 IN LONG
13P 097457 426767 003 INSULATOR STEATITE, 3/4 IN DIA X 1 IN LONG
1.41. 210323 8890628 001 RING - SNAP, FOR RETAINING LOCK
1.49 229892 8494089 003 SCREEN - DISPLAY; FOR DS2
150 2298°3 8494089 005 SCREEN - DISPLAY, FOR DS1
136 09748 834180 012 SHOCK -,m0UNT

RECTIFIER MI -560340-1

P/L 8626948-502 REV 4
2Z1 862694R 502 RECTIFIER - ASSEMBLY
,.) 211081 426767 018 INSULATOP - 3 INCHES LONG
10 209928 426768 221 INSULATOR - 5 INCHES LONG
11 230439 8537349 001 JACK
14 230440 8494409 201 RECTIFIER

BLOWER MI -560347-1

231512 864266.? 009 MOTOR. ONLY

BLOWER MI -560347-2

1e2 231512 8642662 '09 BLOWER - ,'OTOR ONLY FOR II560347.2
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PLATE TRANSFORMER MI -34507

8434086 001 PLATE TRAi<SFORMER

INSTALLATION MATERIAL MI -560513

057077 887449 501 ARM ASSEmPLY - TUNING
07n180 86183 502 TRIMMER AnjUsTING TOOL
230082 8535851 001 LAMP CHArIGING TOM
236025 1510020 103 CONNECTOR - COAXIAL

1Z6 CONTROL MODULE

176 243753 3730764 081 CONTROL MODULE

C1 300763 ELECTROLYTIC, 250 OD 25 v
C2 300763 ELECTROLYTIC, 250 MFD 25 v
C3 248662 ELECTROLYTIC, 1. MFD 3 V
C4 248662 ELECTROLYTIC 1 MFD 3 V
Di 248663 DIODE!  TYPE SS889
MS 241749 8766828 005 METER,  RELAY. OPTICAL

231545 8766828 021 LAMP . REPLACEMENT
M7 243455 3407962 001 METEW  RELAY. OPTICAL

231545 8766828 021 LAMP  REPLACEMENT
248673 8766828 022 PHOTOCELL FOR MS AND m7

01 248664 TRANSISTOR - TYPE 2m3396
02 248664 TRANSISTOR - TYPE 2N3396
R1 248665 WIREWOUND, 1.1 OHMS 3% 2 W
R2 243448 82283 569 5.4 OHMS 58 1/2 W
R3 243448 82283 569 5.6 OHMS 5% 1/2 W
ft4 502222 82283 167 2200 OHMS 5% 1/2 w
R5 502222 82283 167 2200 OHMS 58 1/2 W
R6 502122 82283 143 220 OHMS 5% 1/2 W
R7 502122 82283 143 220 OHMS 5% 1/2 W
Re 265507 990464 468 rum, 49,900 OHMS is 1/2 W
R9 502310 82283 183 16,000 OHMS 5% 1/2 w
Rip 502510 82283 231 140004000 OHMS 5% 1/2.W
Rii 265507 990464 468 rum, 49.900 OHMS is 1/2 w
R12 502510 82283 231 14000i000 OHMS 58 1/2 w
R13 502310 82283 183 10.000 OHMS 5% 1/2 w
R21 236087 990476 041 FILM. 10.000 OHMS is 1/2 w
R22 236087 990476 041 FILM. 10.000 OHMS ls 1/2 w
SCRs 248666 DIODE - TYPE 2N2322A
SCR2 248666 DIODE  TYPE 2N2322A
PCB PRINTED CIRCUIT BOARD API PART NO. 1649-41
Ti 248667 TRANSFORMER - POWER

BLOWER MOUNTING KIT MI -560517

3 248620 8820789 006 BOOT e 2 1/2 IN X 44 IN
6 248622 3730683 001 MOUNT --SHOCK, 6 LB
7 248623 3730683 006 MOUNT -.SHOCK, 20 LR

BLOWER MOUNTING KIT MI -560518

3 248621 8820789 008 BOOT - 3 IN x 37 IN
6 248622 3730683 001 MOUNT --,SHOCK, 6 LB
7 248623 3730683 006 MOUNT - SHOCK, 20 LR
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RECOMMENDED STATION SPARES

Description Symbol Quantity Stock No.

Capacitor, ceramic, 500 uuF, 5000 V 1C140 thru 1C143 1 232610

Capacitor, ceramic, 1500 uuF, 3500 V AC144 1 209906

Capacitor, feed-thru, 1000 uuF, 2000 V 1C144, 1C118, 1C147 1 221716

Capacitor, feed-thru, .001 uF, 5000 V 1C110 1 211148

Capacitor, feed-thru, 1500 uuF, 15, 000 V 1C119 1 230419

Capacitor, paper, .001 uf, 600 V 1C106 thru 1C109 2 211196
1C121, and 1C122

Capacitor, paper, 6 uF, 2500 V 105 1 229778

Capacitor, paper, 3 uF, 7500 V 1C7, 1C8 1 220328

Capacitor, silvered mica 1C117A thru D, 1C145A thru 4 225081
D (Part of 1XV102)

Capacitor, stand-off, 1000 uuF, 500 V 1C103, 1C104, 1C127, 1C128,
1C129, 1C131, 1C132, 1C133,
1C134, 1C136 thru 1C139

6 214638

Capacitor, vacuum, 40 uuF, 7500 V 1C124*, 1C126* 1 227938

Capacitor, vacuum, 25 uuF, 7500 V 1C125*, 1C126* 1 235990

Lamp (for use in optic meter relay) Part of 1M5 or 1M7 3 231545

Capacitor, PA plate blocking C113 1 229897

Contact Assembly, PA plate blocking Part of 1C113 2 217658

Contact, control grid Part of 1XV102 1 220958

Connector filament Part of 1XV102 1 229899

Connector filament Part of 1XV102 1 229900

Contact, PA neutralizing slider Part of 1L113 3 232298

Spacer (used with Stock No. 232298) Part of 1L113 3 232301

Filter Air filter for 1B2 3 225125

Lamp, indicator 1DS1A thru 1DS6B and 3 300449
2DS1A thru 2DS2B

Rectifier Stack Part of Rectifier 2Z1 1 230440

Individual diode module for 2Z1 (right hand) Part of Rectifier 2Z1 6 234179

Individual diode module for 2Z1 (left hand) Part of Rectifier 2Z1 6 234180

Rectifier, low voltage (Diode Module only) 1Z2, 1Z3, and 1Z4 3 230913

Rectifier, bias 1 Z 1 1 229803

Contact Assembly (contacts mounted on metal
strip for 1L105, 1L106)

Part of 1L105, 1L106 4 230424

*Values of 1C124, 1C125, 1C126 vary with frequency.
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STATUS WITH NO AC POWER APPLIED
TO TRANSMITTER REAR VIEW OF PANEL

(-1-541
54 2

,-3543

,-SS-N5-5
KS -5

7/-38-K15-12
X40.015.14
- 41- K15-13

r- 59-14.3

(-36-'4 5
55-T4 - 4

(-37 74 7
(-.103-03-1

r-G3-IQQ-2

(--71-016-7

(--15-K4-5
1S-311-2
58 -o11 -G

8S-Ki0.2
(-EP- KS
(-88-0s-is
,- 98.1413-5

e/102.458
(-101-0.0-8

,--99-K5-7
(-241-Fc 0-I
,-242 RI I -I-

-- 243- PIZ- I

,-240- R11-3

,-104-K2.2

(-106-42-1
,e-106-

34-1
e112-KIG-4

17- KI-S

r 74 - 414-4

r -32.2-K 4343

TO IM5

Tf32.

BE ate'

WIRE TABLE 6521300.
WIRE. NO5.

( I NCI.)
DESCRIPTION RCA

PART
NUMBERS

LIST OF
PARTS

ITEM NO.

WIRE NOS
NOT

USEDCOLOR 4 CONDUCTOR

ITO 14 EGS/.010- IS P.Te 950553-55 161

31T041 BLACK a 14 ONUS
41/.010 GooV 950820-99 ISZ.

51 TO 118 BLA,CF..4 1G AWS
a4,/. 010 soos/ 530540-39 153 109 TO I

81
141 TO ITS ..:1,t 2,G.?1,14.TINNECI 2010105-113 154 14130143

14/,148,152
201 TO 229 .ligiL2.4.14. J.INLZIJKBING 2010823 Bo, ,,,

.4.2,21131,,O,7. 2

240 TO 243 414'1EZ.D0200,..nle. 8845679-1 2414

301, acer,343.313
111.15it W 311

BLACK .16 AWG 9901380-55 153
306,314,311,31t ,z+
316.3 .8 , 319

.0409 DM. TINNED
COPPER 201010S -1B 184

I- FORM LEADS INTO CABLE AND LACE USING ITEM 154 AS
REQUIRED.
ALL WIRING TO BE IN ACCORDANCE WITH RCA. STANDARD
PRACTICE.

2- CODING AT ENDS OF. WIRES INDICATES NUMBER AND
DESTINATION OF WIRES -THUS I-54-1 INDICATES WIRE.
I TERMINATES AT 54-1

3- MARK ELECTRICAL ITEM SYMBOLS AND TERMINAL BOARD
NUMBERS NEAR RESPECTIVE PARTS USING SgLACK
STAMPING INK RCA. DWG 18112-35 CHARACTER% TO 13E
STANDARD NIG HIGH.
PREFIX ELECTRICAL ITEM% WITH NUMERAL 1.

4- USE THE FOLLOWING TERMINALS 70 SUIT REQUIREMENTS
8962958-24 8982998-40
8982998-27 8682998-42
8582598-28 818337-14
8982908-30 81633/-16

Figure 38. Control Panel, Wiring Diagram
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N
U

o r

u u Z:i

tri

O

Lt

S102

005

(PLATE)

L CII3

/3

[2/(24

-
_SCREEX V/02

N12

1

1

C/0/

L 101

a_

GJI

J 1-1

(C1441

0 CII5

CONNECT L104 TO Oci14-LEFT REAP GRID
POST or XV102

C/2/ `,.(p C122,
O

lb

cl-rA
Cl/0

,

Esio, --;',7,- T L
i- - -1-- 7 7----,, _ -}f- -%._ I__t ,A

1

----t-J- - - -IN

4- A
ru

3 6

CABLE WIRE -5 AS SHOWN AND LACE USING ITEM- 12'.

2- MARK ELECTRICAL SYMBOLS 41,`N/ON, STANDARD
CHARACTERS USING BLACK PRINTERS.
PREFIX SYMBOLS WITH NUMERAL I.

3- USE FOLLOWING TERMINALS TO SUIT WIRE AND
STUD REQUIREMENTS.
89 82998 --/5 (.50LDER LESS) 8,8337- 2 7 6/.2.1380s)
8/8337 -6 (.064 8U5) 843337-23 (30 xv wige)
818337-1 (WHT. H.V WIRE NO.13).

3174003-1

-CI41

DRESS WIRE DIRECT FROM
IC141 TO IC118

WIRE TABLE 8541907
WIRE NO

/MCI. DESCRIPTION RCA
PART N®.

L'57 aF
_PARTS
/7-01 Ap.

wail' Nos
NOT USED

1
ro 7 SLACK * /8 A WG

/6/.0/0 600V 20I89 !2 125 5

11 4,12 BLACK ,'" /4 A WG
/9/0/47 30x i/ OC

20/0706
-35 12.4,

21 TO 26
51 TO 60

r/NNEo COPPER WIRE
.040 DIA.

2010/05
-18 127

32,3,,- TINNED COPPER WIRE
.06.4 DIA.

2010105 128

41,14,43-806.SL6EEwVoINmE,IINDSULATING,BLACW
2010823- 130

32 WHITE 410AWG.
19/0234 15KVDC

2010853
-145

131

31 COAXIAL CABLE R6-58% 2928B

XV101

2-C107

22
3-C/09

1- E 1
C104 4-C/OS

C/29 2
Li38

ro

111R104

CONNECT PICi4 TO
NEAR SIDE OF C102.

LOCATION OF XV 1 03
(BTF-20E TRANSMITTERS
ONLY.)

SEtTION"1313"

LIII

CI4O
0141

CONNECTING STRAP
TO IC123 (1008)

0

NOTE; XVIO3 USED ONLY ON
_BT F- 20 E TRANSMITTERS -
ADDED PARTS ARE SUPPLIED AS
MI -56034 6.

.C14

LIDS

0130

43

L104

C127

C

S

RiOs

43
0101

LIO1
1

31-JI01

MAKE FROM ITEM -123

CONNECT TO FAR SIDE
OF C/02.
TO REACH ANY TAP ON L101

ADDED WIRING FOR BTF- 20E

Ocia7

XV101

C13'1

...'-'

6-32x0.5LG, LW FW.1

32
42

OVERALL LENGTH OF STRAP TO
VIOI(ANDI1103 1FPRESENT)PLATE
CONNECTOR TO BE 33/4 INCHES.

vro I

PLATE CONNECTOR

\-c

SECTION "A A"

DRESS WIRES 32i 33. ALONG
SIDE AND.BACK 0 RF UNIT.

C/16

C114

CII0

Figure 39. RF Box, Wiring Diagram
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42

/8

1 11 i

44 ScR
24 LW

II F

MOM

/8
_345 36 LAI! 37n/

44 5cR
24 L .W

* 3 SLOTS IN
SocK ET CUP
AS SHOWN

-G-7-/c77,./ "4.-C "

SOCKET

/0

/3,40 /6

al I LI MEI I

`sueArillirArrAlir

/4

235.
2;1 L/4/
20

4 3

2! .5c,2
2,125 bV.

s'ECT/o"' '8 -8"

46 45

5
50LH!
3.3 A/,

ge 4w.

43 5cR

'6,
30 zri \85 "/ .35.5.

34/0!
..37 N

r/o/v "

43 SCR
24 Lys/

A :4

GROUP NO.

. -
LIST OF PARTS

MIMISDI101 ITEM

..""
REFFRE

DESCRIPTION
StlarCGATFORN Gk.,QUANTITY

X I 95-56-A 7/Y
455E/118LYX 2

644382 4 COLLET, Con/r",e01 ,.?'/,z".I 1 3
1 I 4 644382 5 COLLET L9u7-.E.e F/Z
/ / .5 644362 6 COLLET, //v/V8:e ,`74 
44 6 644382 7 ?9,.sr, z.57 -c,147
/ / 7 644382 /3 'ern/0_, y/vNE,P ,47Z., .51..5.5
/ / 8 .3467706 / Cu?, .50c4-'51-
2 2 9 85/9978 / RP,/ Gi /Nseic,472,
6 6 10 8863044 7 ..31/.s,,///v.
4 4 II 85/9977 4 pe2.57; /4/...se/L47b,4
1 / /2 874/459 / PLATE-4 /3 8449769 6 ,LATE
44 /4 8449769 5 PLATE
8 8 15 8446964 2 c.40fi4c/ro,e, .5--/zi,,ee.22 /11/Cd.
8 /6 /6 420 7 3 5 /A/.54/z47-0,e, N..t.-;51444oc)/
8 8 17 3455760 a .sTAN.p.0,--,--
2 2 18 348.5762 / /1/.1.5, -/ER
/ / /9 343.576" / .7-',e',4,.=
/ / 20 8543/84 50/ ...e,,e4c4---7- ,9:.-,..s.54-7.1BLY
/ / 2/ 8543/85 / ..r3,eACAET
/616 990/0 /53,..sc.,0 , "4,V /XL? ,4.38.1-32

x,/916 6 3 990/015 1,63:.-.r_-,e,":9/Y h/..17 ,43ey(6)-32x so
6 1 95620 /57 [Zoc.4"/444'...5r/43E. 06
/6 625 82276 /5414#:47E3e (fre4/"/) 4'6
7 626 .574I.5 54 Aleli; >4,/-x W----
8 e 27 990/08 157 .sc.67 "MN //..0. ,/64*(-'',4)-ii,t 3/44
4 4 zd 990/08 /59 .5c,e; Ally Aw. /1,(4firl-.1Ii, r44.44

_JP
3

29 69 2 7/ /72 kvitiii. . /64 (-I:V-02 x 169 zo ,.&/ 93620 /59 zoce./.1,4.f.-//,e -0,3
t6 / 62278 /55 ry,0s,-,e, 1,,,Z..9414) cc
/2 32 3453/85 3 SPACER
24 6 33 57435 155 NUT ,y5A-. "5-32
2 34 990/40 /79x.- ,.....0,v .9.. , /9o&W-3,1" iq 7540
6 .35 990/40 175 Ste ...".91/ W.P' .601"/31-32 X4/P4
8 8 36 93620 /62 z,c-,-.444.5.,./.e. -0,7
8 = 37 57435 /_* ,v4/7; /vex. -0/0-3.e
8 -gg ee278 /7/ 14445.../.e..?("60.4/) Ac,ezeer,,,-,e4m
8
4

39 426763 9 iivsoz470A N551414003
40 3462630 502 PLATE ASSEMBLY

8 41 426765 9 /11..5uLAToR NS5w0/06
42 3462629 2 RiNg
43 990/06 /59 ScR. PAN, HD, ./38(0-32A.38LQ,
44 990/06 /55 ScR. RAN, ti0, ./38(6)-32,%.251.
45 3467564 50/ BASF AssY ScREENqR/DC0c4Er
46 846.5794 50/ Con/rAO-AssY ScREEN 674ID COLLET
47 3462634 2 SPACER
48 3462634 / SPACER
49 3462635 50/ coNrAcr A55EM8Ly
50

Oic=7:5- 7"P ,,9E ,ez/0.4&427 'wry 40x.so,:7A,
-77/45E eze /t/a44/mIL -7)/47E4(s/0/vs.

c/1",46" /7 y 9 (A) s6-04-le.v ("r /3) TO een/reA. i="44f re70 .5047 eXcAc. Amy. TOTAL64/44-/, OF 7,?:, Ceivi-EAr "7,49-E 72.7 45k= .750 eYe.46-
44/4e TOTAL . A TEST vozr.ife OF s000 VOLTSA7V-57-
LE AppL/E4, ,BETWEEN 77/E (4) (0W/3) "7/V.C, /WO
6",e/vTEc PLATE AL..50..erL-rfrv-A, #.7.- Ai ,./44oFLifrg. 5Ac4/ /L7.5 7e2 45*.E 72= / AiNvey,,-E
14//7WOUT ,1,Et-Nvo

0 ASSEMBLY qR 502 SAME AS PART 1 EXCEPT AS 5I -10w N

Figure 40. 1XV102 Assembly Diagram



tG

co

rn

#8-32 x 1.00 LO
RIGHT HAND LEFT HAND TERMINALS

MODULE MODULE I EACH END

H-1

RCA WORKING TRANSIENTPT A FORWARDMAXIMUM
TYPE NO. P. R .V. P. R.V. CURRENT 5eC

1 17 CR 232 5.4 KV 11.2 KV 56.0A
IRS

.4A 3 0
2. 22 CR233 11.4 KV 15.2 KV 6.0A 10

9.4A 316

A

.228 DIA.
2 HOLES

PT.
NO.

RCA
TYPE NO DESCRIPTION

101 QR2915 INDIVIDUAL RIGHT HAND
MODULE FOR PT.I OR PT.2.
INCLUDES DIODE, HEAT
SIN K,R-C NETWORK AND
ASSOCIATED HARDWARE

102 QR2916 INDIVIDUAL LEFT HAND
MODULE FOR PTI OR PT.2.
INCLUDES DIODE, HEAT
SINK, R -C NETWORK AND
ASSOCIATED HARDWARE

8191909-1
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MOUNTING SLOT DIMENSIONS
SHORT BARRIER TYPE
5lOT WIDTH .575 t.010

LONG BARRIER TYPE
SLOT WIDTH 1.115 ± .010

NO.
UN ITS

SLOT LENGTH
TOL. ±.010

NO.
UNITS

SLOT LENGTH
TOL. ±.010

I 1.451 I 1.191

a 2495 2 Z.213
3 3.957 3 3.237
4 5.221 4 4.261

5 6.485 5 5.285
6 7.749 0 0.309
7 9.013 7 7.333
8 10.277 8 8.357
9 11.541 9 9.381
10 12.805 10 10.405
11 14.069 I 1 11,429
It IS. 533 12 12.453

'LAfrIF,HOLDER
DWG. 8522913

DISPLAY SCREEN

MOAT! N0 BARRIER
OWG. 8522515

SWITCH UNIT
OW6. 6545375 & 8543376

3,51540

NOTE-
/. FOR LA/YIP SEE 8890654,

FOR COLOR F/LTER SEE 85433d0,
FOR Lr9i77P rooz 5EE 854585/

CAP
DWG. 85266 67
LABELING INSERT
DWG. 8528822
BASE
DWG. 8522912

LAmPHoLDER
SWITCH ACTUATOR
ON/G.5522913

DISPLAY SCREEN DWG. 8543358
FOR ENGRAVING SEE DWG. 8454089
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31519-41

1.- A B

A

-Ic
- 2-

-3-

-4 -

Drawing No. Stock No. Style A
Dimensions In Inches

B C D E
Tap
Size

426762-12 55081 3 3.0 3/4 1-1/2 3/8 - 10-32

426763-3 97459 4 0.425 3/4 1/2 15/32 - -

426765-3 211423 1 3/8 1/2 0.16 - 0.173 6-32

426765-9 208115 1 3/8 3/4 1/4 - - 6-32

426766-6 211371 1 1/2 3/4 1/4 - - 8-32

426767-3 97457 1 3/4 1.0 3/8 - - 10-32

426767-12 209091 1 3/4 2.0 3/8 - - 10-32

426767-18 211081 1 3/4 3.0 3/8 - - 10-32

426768-21 209928 1 1.0 5.0 5/8 - - 1/4-20

426771-12 217658 2 3/8 1/0 3/8 - - 6-32

426772-3 211370 2 1/2 3/4 1/4 - - 8-32

426773-6 209664 2 3/4 1-1/4 3/8 - - 10-32

426773-15 213360 2 3/4 2-1/2 3/8 - - 10-32

8519977-4 233495 1 1/2 0.656 0.22 - - 8-32

426767-15 231640 1 3/4 2-1/2 3/8 - - 10-32

Figure 44. Insulator Data
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Ceramic -Metal Seals
Coaxial -Electrode Structure
Compact Design

7203/4CX250B
BEAM POWER TUBE
For Use at Frequencies up to 500 Mc

Forced -Air Cooled
400 Watts CW Output to 175 Mc
250 Watts CW Output at 500 Mc

This bulletin also applies to RCA-
7204/4CX250Fwhich is identical with
RCA-7203/4CX250B except for its
heater rating of 26.5 ± 10% volts,
0.58 ampere. The7204 is unilater-
ally interchangeable with the
4X250F and bilaterally inter-
changeable with the 4CX250F.

7204/4CX250F

2.464" Max. Length
1.640" Max. Diameter

Integral Radiator

RCA-7203/4CX2506 is a very small and compact

forced -air-cooled beam power tube constructed

with ceramic -metal seals throughout and having a

maximum plate dissipa-

tion of 250 watts. It

is intended for service

as an of power amplifier

and modulator, a wide -

band amplifier in video

applications, a linear

rf power amplifier in

single-sideband sup-
pressed -carrier equip-

ment, and a class C
amplifier and oscil-
lator. The 7203 can be

used with full ratings

at frequencies up to
500 megacycles per second.

The ceramic -metal -seal construction employed

in the 7203 permits operation at higher tempera-

tures than a glass -seal construction and thus

provides improved reliability. The specially

designed, high -efficiency radiator which is
brazed directly to the plate for better heat

transfer, makes possible the maximum plate -dissi-

pation rating of 250 watts with no sacrifice in

tube reliability.

The terminal arrangement of the 7203 facili-

tates use of the tube with tank circuits of the

coaxial type. Effective isolation of the output

circuit from the input circuit is provided at the

higher frequencies by the ring terminal for grid

No.2. A base -pin termination for grid No.2 is

also available for operation of the 7203 at the

lower frequencies.

The 7203 isunilaterally interchangeable with

the 4X25oB and bilaterally interchangeable with

the 4CX25oB.

A ELECTRON
tiTUBE

GENERAL DATA
Electrical:

Heater, for Unipotential
Voltage (AC or DC)*
Current at 6.0 volts
Minimum heating time

Mu -Factor, Grid No.2 to Grid No.1,
for grid-No.2 volts = 300 and
grid-No.2 ma. = 50

Direct Interelectrode
Capacitances (Approx.):

Grid No.1 to plate 0 03

Grid No.1 to cathode, grid No.2,
and heater 16

Plate to cathode, grid No.2,
and heater 4.4

Mechanical:

Operating Position Any
Maximum Overall Length 2.464"
Maximum Seated Length 1.910"
Maximum Diameter 1.640"
Base Special 8 -Pin
Socket Air -System Socket, as SK -602

and SK -606 Air Chimney or 124-110-1
(Supplied with Air Chimney)

Radiator Integral part of tube
Air Flow:
Through Indicated Air-SystemSocket--This fitting directs

the air over the base seals; past the grid-No.2 seal,
envelope, and plate seal; and through the radiator to
provide effective cooling with minimum air flow. When
the tube is operated at maximum plate dissipation for
each class of service, a minimum air flow of 3.8cfm
through the system is required. The corresponding
pressure drop is approximately 0.3 inch of water. These
requirements are for operation at sea level and at an
ambient temperature of 209 C. At higher altitudes and
ambient temperatures, the air flow must be increased
to maintain the respective seal temperatures and the
plate temperature within maximum ratings.

Without Air -System Socket --If an air -system socket is
not used, it is essential that adequate cooling air
be directed over the base seals, past the envelope,
and through the radiator. Under these conditions and
with the tube operating at maximum plate dissipation
for each class of service, a minimum air flow of 3.6
cfm must pass through the radiator. The corresponding
pressure drop is approximately 0.1 inch of water.
These requirements are for operation at sea level and
at an ambient temperature of 209 C. At higher alti-
tudes and ambient temperatures, the air flow must be
Increased to maintain the respective seal temperatures
and the plate temperature within maximum ratings.

Plate Temperature (Measured on base
end of plate surface at junction
with fins) 250 max.

Temperature of Plate Seal, Grid-No.2
Seal, and Base Seals

Weight (Approx.)

Cathode:
6.0 t 10%
2.6

30

5.0

250 Max.

volts
amp

seconds

Awl

ihpf

oc

oc

ounces

Available from Eitel-McCullough, Inc., San Bruno, Calif.

Available from E. F. Johnson Co., Waseca, Minn.

Trademark(s) ® Registered ELECTRON TUBE DIVISION
Marca(s) Registrada(s)

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

7203/4CX2508 2-61
Printed in U.S.A.
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AF POWER AMPLIFIER & MODULATOR --Class ABI#

Maximum CCS. Ratings, Absolute -Maximum Values:*

DC PLATE VOLTAGE 2000 max. volts

DC GRID-No.2 VOLTAGE 400 max. volts

MAx.-SIGNAL DC PLATE CURRENT* 250 max. ma

PLATE DISSIPATION* 250 max. watts

GRID-No.2 DISSIPATION* 12 max. watts

PEAK HEATER -CATHODE VOLTAGE:
Heater negative with respect
to cathode 150 max. volts

Heater positive with respect
to cathode 150 max. volts

Typical CCS Operation:

Values are for 2 tubes

1000 1500 2000 volts

350 350 350 volts
DC Plate Voltage
DC Grid-No.2 Voltage
DC Grid-No.1
Voltage -55 -55 -55 volts

Peak AF Grid-No.1-to-Grid-No.1
Voltage 94 94 94

Zero -Signal DC Plate Current . 166 166 166

Max. -Signal DC Plate Current . 500 500 500

Zero -Signal DC Grid-No.2 Current 0 0 0

Max. -Signal DC Grid-No.2
Current (Approx ) 10 8 8 ma

Effective Load Resistance
(Plate to plate) 3300 6000 8700 ohms

Max. -Signal Driving Power
(Approx ) 0 0 0 *watts

Max. -Signal Power Output
(Approx ) 220 400 590 watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance (Per tube). 0.1 max. megohm

volts
ma

ma

ma

RF POWER AMPLIFIER --Class B Television Service
Synchronizing -level conditions per tube

unless otherwise specified

Maximum CCS' Ratings, Absolute -Maximum Values:4

54 to 216 Mc

DC PLATE VOLTAGE 2000 max. volts

DC GRID-No.2
VOLTAGE 400 max. volts

DC GRID-No.1
VOLTAGE -250 max. volts

DC PLATE CURRENT (Average)6. 250 max. ma

PLATE DISSIPATION 250 max. watts

GRID-No.2 DISSIPATION 12 max. watts

GRID-No.1 DISSIPATION 2 max. watts

PEAK HEATER -CATHODE VOLTAGE:
Heater negative with respect

to cathode 150 max. volts

Heater positive with respect
to cathode 150 max. volts

Typical CCS Operation with Bandwidth of 5 Mc:

DC Plate Voltage 1000 1500 2000 volts

DC Grid-No.2 Voltage 350 350 350 volts

DC Grid-No.1 Voltage -60 -65 -70 volts

Peak RF Grid-No.1 Voltage:
Synchronizing level 65 71 76 volts

Pedestal level 52 57 62 volts

DC Plate Current:
Synchronizing level 355 360 360 ma

Pedestal level 250 250 250 ma

DC Grid-No.2 Current:
Synchronizing level 27 29 29 ma

Pedestal level 4 0 0 ma

DC Grid-No.1 Current:
Synchronizing level 2 5 5 ma

Pedestal level 0 0 0 ma

Driving Power (Approx.):4
Synchronizing level 0.4 1.2 1.2 watts

Pedestal level 0 0 0 watts

Power Output (Approx.):
Synchronizing level 160 300 440 watts

Pedestal level . . . 90 170 250 watts

LINEAR RF POWER AMPLIFIER
Single-Sideband Suppressed -Carrier Service

Maximum GCS. Ratings, Absolute -Maximum Values:4

UP to 500 Mc

DC PLATE VOLTAGE 2000 max. volts

DC GRID-No.2 VOLTAGE 400 max. volts

MAX. -SIGNAL DC PLATE CURRENT . . 250 max. ma

PLATE DISSIPATION 250 max. watts

GRID-No.2 DISSIPATION 12 max. watts

PEAK HEATER -CATHODE VOLTAGE:
Heater negative with respect

to cathode 150 max. volts

Heater positive with respect
to cathode 150 max. volts

Typical CCS Class AO "Single -Tone" Operation
up to 175 Mc:414

DC Plate Voltage 1000 1500 2000 volts

DC Grid-No.2 Voltaget 350 350 350 volts

DC Grid-No.1 Voltage -55 -55 -55 volts

Zero -Signal DC Plate Current . 83 83 83 ma

Zero -Signal DC Grid-No.2 Current 0 0 0 ma

Effective RF Load Resistance . . 1650 3000 4350 ohms

Max. -Signal DC Plate Current . . 250 250 250 ma

Max. -Signal DC Grid-No.2 Current 5 4 4 ma

Max. -Signal Peak RF Grid-
No.1 Voltage 47 47 47 volts

Max. -Signal Driving Power
(Approx ) 0 0 0 watts

Max. -Signal Power Output
(Approx ) 110 200 295 watts

Typical CCS Operation with "Two -Tone Modulation"
at 30 Mc:m

DC Plate Voltage 1000 1500 2000 volts

DC Grid-No.2 Voltaget 350 350 350 volts

DC Grid-No.1 Voltage** -55 -55 -55 volts

Zero -Signal DC Plate Current 83 83

Effective RF Load Resistance 1650 3000
DC Plate Current at Peak
of Envelope

Average DC Plate Current . .

DC Grid-No.2 Current at Peak
of Envelope

Average DC Grid-No.2 Current
Average DC Grld-No.1 Current
Peak -Envelope Driver Power

(Approx )

Output -Circuit Efficiency
(Approx )

Distortion Products Level:6
Third Order
Fifth Order

Useful Power Output (Approx.):6
Average
Peak Envelope

Maximum Circuit Values:

Grid -No.1-Circuit Resistance Under Any
With fixed bias
With cathode bias

83 ma

4350 ohms

250 250 250 ma

175 175 175 ma

30 30 30 ma

6 9.5 15 ma

0 0 0 ma

1 1 1 watt

95 95 95

29 29 30 db

40 38 35 db

55 100 147.5 watts

110 200 295 watts

Condition:
25000 max. ohms

Not recommended

PLATE -MODULATED RF POWER AMP. --Class C Telephony
Carrier conditions per tube for use with

a max. modulation factor of 1.0

Maximum CCS6 Ratings, Absolute -Maximum Values:4

Up to 500 Mc

DC PLATE VOLTAGE 1500 max.

DC GRID -140.2 VOLTAGE 300 max.

DC GRID-No.1 VOLTAGE -250 max.

DC PLATE CURRENT 200 max.

volts
volts
volts

ma
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PLATE DISSIPATION 165 max.
GRID-No.2 DISSIPATION 8 max.
GRID-No.1 DISSIPATION 2 max.
PEAK HEATER -CATHODE VOLTAGE:
Heater negative with respect

to cathode 150 max.
Heater positive with respect

to cathode 150 max.

Typical CCS Operation at Frequencies up to 175 Mc:

DC Plate Voltage 500 1000 1500
DC Grid-No.2 Voltage (Modulated
approx. 55'0 250 250 250

DC Grid-No.1 Vol tage* -100 -100 -100
Peak RF Grid-No.1 Voltage. . . 113 113 113
DC Plate Current 200 200 200

DC Grid-No.2 Current 32 31 31
DC Grid-No.1 Current (Approx.) 6 6 6

Driving Power (Approx.) . . . 0.7 0.7 0.7
Power Output (Approx.) 50 140 235

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
Under Any Condition 25000 max.

watts
watts
watts

volts

volts

volts

volts
volts

volts
ma

ma

ma

watt
watts

ohms

RF POWER AMPLIFIER & OSC.--Class C Telegraphyt
and

RF POWER AMPLIFIER --Class C FM Telephony

Maximum CCS. Ratings, Absolute -Maximum Values:*

Ulb to 500 Mc

DC PLATE VOLTAGE 2000 max. volts
DC GRID-No.2 VOLTAGE 300 max. volts
DC GRID-No.1 VOLTAGE -250 max. volts
DC PLATE CURRENT 250 max. ma
PLATE DISSIPATION 250 max. watts
GRID-No.2 DISSIPATION 12 max. watts
GRID-No.1 DISSIPATION 2 max. watts
PEAK HEATER -CATHODE VOLTAGE:

Heater negative with respect
to cathode

Heater positive with respect
to cathode 150 max. volts

Typical CCS Operation at Frequencies

DC Plate Voltage
DC Grid-No.2 Voltage . .

DC Grid-No.1 Voltage . .

Peak RF Grid-No.1 Voltage
DC Plate Current
DC Grid-No.2 Current . .

DC Grid-No.1 Current
(Approx )

Driving Power (Approx.).
Power Output (Approx.) .

500

250

-90
109

250

48

12

1

65

150 max.

up to 175 Mc:

1000

250
-90
109

250

45

12

1

180

1500

250

-90
109

250

36

11

1

290

2000

250

-90
109

250

30

volts

volts
volts

volts
volts

ma

ma

11 ma

1 watt
400 watts

Typical CCS Operation at Frequency of 500 Mc with
Coaxial

DC Plate Voltage 2000

DC Grid-No.2 Voltage 300
DC Grid-No.1 Voltage -90
DC Plate Current 250
DC Grid-No.2 Current 10

DC Grid-No.1 Current (Approx 25
Driver Power Output (Approx.) 18

Useful Power Output (Approx.) 250

Maximum Circuit Values:

Grid-No.1-Circuit Resistance
Under Any Condition 25000 max. ohms

Cavity:

volts

volts
volts

ma

ma
ma

watts
watts

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Max.

Heater Current:
Type 7203
Type 7204

1 2.3 2.9
2 0.50 0.62

amp

amp

Direct Interelectrode Capacin
tances (Types 7203 & 7204):

Note Min. Max.

Grid No.1 to plate . . . . 0.06 gµf
Grid No.1 to cathode,
grid No.2, and heater. . 14.2 17.2 Aµf

Plate to cathode,
grid No.2, and heater. 4.0 4.8 AW

Grid-No.1 Voltage:
Type 7203 1,3,7.8
Type 7204 2,3,7,8 -32 -46 volts

Grid-No.2 Current:
Type 7203
Type 7204

1,3,7,8
2,3,7,8 -7 +3 ma

Useful Power Output:
Type 7203
Type 7204

5,7,8
6,7,8 225 - watts

Note 1: With 6.0 volts on heater.

Note 2: With 26.5.volts on heater.

Note 3:

Note 4:

With dc plate voltage of 1000 volts, do grid-No.2 voltage
of 300 volts, and grid-No.1 voltage adjusted to give
plate current of 150 ma.

With plate floating, dc grid-No.2 voltageof300 volts, and
grid-No.1 voltage adjusted to give grid-No.2 current of
50 ma.

Note 5: With heater voltage of 5.5 volts, dc plate voltage of
2000 volts, dc grid-No.2 voltage of 300 volts, dc grid-
No.1 bias of -90 volts, dc grid-No.1 current of 25 ma
maximum, grid-No.1 signal voltage adjusted to produce
dc plate current of 250 ma, and coaxial -cavity amplifier
circuit operating at a frequency of 475 Mc.

Note 6: Same as Note 5 except heater voltage is 24.3 volts.

Note 7: With Forced -Air Cooling as specified underGENERAL DATA -
Air -System Socket.

Note 8: Heater voltage must be applied for at least 30 seconds
before application of other voltages.

SPECIAL PERFORMANCE DATA

Interelectrode Leakage:

This test is destructive and is performed on a sample
lot of tubes from each production run under the following
conditions: ac heater volts =6.6 for type 7203 or29.i for
type 7204, no voltage on other elements, and specified
forced -air cooling for Air -System Socket. At the end of
500 hours, with tube at 250 C, and with no voltage applied
to heater, the minimum resistance between indicated elec-
trodes as measured with a 500 -volt Megger-type ohmmeter
having an internal impedance of 2.5 megohms, will be:

Grid No.1 and Grid No 2 10 min. megohms
Grid No.1 and Cathode 10 min. megohms
Grid No.2 and Cathode 10 min. megohms

0

Because the cathode is subjected to considerable back
bombardment as the frequency is increased with resultant
increase in temperature, the heater voltage should
be reduced depending on operating conditions and
frequency to prevent overheating the cathode and
resultant short life.

With cylindrical shield JEDEC No.320 surrounding
radiator; and with a cylindrical shield JEDEC No.321
surrounding the grid -No.2 ring terminal. Both shields
are connected to ground.

The maximum, ratings in the tabulated data are established
in accordance with the following definition of the Abso-
lute -Maximum Rating System for rating electron devices.
Absolute -Maximum ratings are limiting values of oper-
ating and environmental conditions applicable to any
electron device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions.
The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no
responsibility for equipment variations, environment
variations, and the effects of changes in operating
conditions due to variations in device characteristics.
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**

The equipment manufacturer should design so that
initially and throughout life no Absolute -Maximum value
for the intended service is exceeded with any device
under the worst probable operating conditions with
respect to supply -voltage variation, equipment component
variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and varia-
tions in device characteristics.

Subscript 1 indicates that grid-No.1 current does not
flow during any part of the input cycle.

Continuous Commercial Service.

Averaged over any audio -frequency cycleof sine -wave form.

Averaged over any frame.

The driver stage is required to supply tube losses and
rf circuit losses. The driver stage should be designed
to provide an excess of power above the indicated values
to take care of variations in line voltage, in compo-
nents, in initial tube characteristics, and in tube
characteristics during life.

"Single -Tone" operation refers to that class of ampli-
fier service in which the grid-No.1 input consists of
a monofrequency rf signal having constant amplitude.
This signal is produced in a single -sideband suppressed -
carrier system when a single audio frequency of constant
amplitude is applied to the input of the system.

Preferably obtained from a fixed supply.

"Two -Tone Modulation" operation refers to that class
of amplifier service in which the input consists of
two equal monofrequency rf signals having constant
amplitude. These signals are produced in a single -
sideband suppressed -carrier system when two equal -and -
constant --amplitude audio frequencies are applied to
the Input of the system.

Obtained from a fixed supply.

Without the use of feedback to enhance linearity.

t

Measured at load of output circuit having indicated
efficiency.

Thedc grid-No.2 voltage must bemodulated approximately
55% in phase with the plate modulation in order to
obtain 100%modulation of the 7203. The use of a series
grid-No.2 resistor or reactor may not give satisfactory
performance and is therefore not recommended.

Obtained from grid-No.1 resistor or from a combination
of grid-No.1 resistor with either fixed supply or
cathode resistor.

Key -down conditions per tube without amplitude modula-
tion. Amplitude modulation essentially negative may be
used if the positive peak of the audio -frequency enve-
lope does not exceed 115% of the carrier conditions.

OPERATING CONSIDERATIONS

The maximumtemperatures in the tabulated data
for the base seals, grid-No.2 seal, plate seal,
and plate are tube ratings and are to be observed
in the same manner as other tube ratings. The

temperature of the respective seals and of the
plate may conveniently be measured with temper-
ature-sensitive paint, such as Tempilaq. The

latter is made by the Tempi! Corporation, 132

W. 22nd Street, New York II, N.Y. in the form of

liquid and stick.

The socket for the 7203 should be of a type
(such as is indicated in the tabulated data) which
permits adequate air-cooling of the tube. Although
the base will fit a Conventional lock-in socket,
the latter does not permit adequate cooling and
its use is therefore not recommended.

The Plate connection is made by means of a
metal band or spring contacts to the cylindrical
surface of the radiator. It is essential that
the contact areas be kept clean to minimize rf
losses especially at the higher frequencies.

The rated lilate and grid-No. 2 voltages of this
tube are extremely dangerous to the user. Great

care should be taken during the adjustment of
circuits. The tube and its associated apparatus,
especially all parts which maybe at high potential
above ground, should be housed in a protective
enclosure. The protective housing should be de-
signed with interlocks so that personnel can not
possibly come in contact with any high-potential
point in the electrical system. The interlock
devices should functionto break the primary cir-
cuit of the high-voltage supplies when any gate
or door on the protective housing is opened, and
should prevent the closing of this primary cir-
cuit until the door is again locked.
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Fig.i - Typical Plate Characteristics
of Type 7203.
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Fig.2 - Typical Characteristics
of Type 7203.
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= 6 VOLTS
GRID -N22 VOLTS= 250
IjD= PLATE AMPERES
ICI=GR D -N2 AMPERES
Ic2=GR D -N22 AMPERES

O
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.0 03

92CM-9760
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GRID -N22 VOLTS =350
Ii,= PLATE AMPERES
ICI =GR D -N2 AMPERES
Ic2=GRID-N22 AMPERES
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Fig. 3 - Typical Constant-Current Characteristics Fig.4 - Typical Constant-Current Characteristics
of Type 7203. of Type 7203.
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DIMENSIONAL OUTLINE

1.625"±015"01A.--0.
.568""
+.005"
-.00IA914-D.

-.015

T
.750"±.040-

CERAMIC
.780"

t.030- .187"MIN.

.534"
.250"MAX.

±D20" 1874
' MIN. DO5'MIN. R.

RADIATOR
ANODE

TERMINAL

3*-1.406"MAX.DM.

GRID -N9.2 TERMINAL

MAKE NO CON-
NECTION TO

THIS SURFACE

.360"miN. .456"MAX.
4 + 4

GRID-NeI TERMINAL ---4.
30° ,,

"

t.

°31"
±.020

.260"±.005"DIA*-1HJ
.082"±.004"

'221"!
2

.043"R. MAX.:

I

1.42% .687"
±.008 ±.007:

D A. DIA.^

GRID-No.1 PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE
SERIES OF GAUGES SHOWN IN SKETCHES G1 AND G2. IN THE
FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO"
INDICATES THAT THE ENTIRE GRID-No.1 PLUG KEY WILL ENTER
THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No.1 PLUG
KEY WILL NOT ENTER THE GAUGE MORE THAN 1/16". INSTRUC-
TIONS FOR THE USE OF THE GAUGES FOLLOW:

GAUGES G1-1, G1-2, G1-3, AND Gi-N;
USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL

ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE

PIN 1:

PIN 2:

PIN 3:

PIN 4:
PIN 5:

PIN 6:

GRID No.2 (For use at
the lower frequencies)

CATHODE

HEATER

CATHODE

INTERNAL CONNECTION --
DO NOT USE

CATHODE

it

1.005"

8 PINS*
.050"+. 000 53: DIA-

"-CERAMIC
92CM-9724R1

GRID-No.1 PLUG. USING THE FIRST GAUGE THUS FOUND, IT

WILL NOT BE POSSIBLE TO INSERT THE GRID-No.1 PLUG IN
SLOT B.

GAUGES G2-1, G2-2, AND G2-3:
THE GRID-No.1 PLUG WILL BE REJECTED BY GAUGES G2-1

AND G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3.

BASE -PIN POSITI\ONS ARE HELD TO TOLERANCES SUCH THAT
THE ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE,
PASS INTO AND DISENGAGE FROM THE FLAT -PLATE GAUGE SHOWN
IN SKETCH G3.

BASING DIAGRAM

Bottom View

RADIATOR
K p SIC

RING
G2-

K

PIN 7: HEATER

PIN 8: CATHODE

BASE INDEX PLUG: GRID No.1

RADIATOR: PLATE

RING TERMINAL: GRID No.2
(For use at the

higher frequencies)
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Gauge Sketch GI

1"

.0780"
1.0003"

L
B

.0860"
3.0003"

92CS-8634

Gauge
Dimension

A

+ .0000"
G1- 1 .2575" - .0005"

+ .0000"
G1- 2 .2600" - .0005"

+ .0000"
G1-3 .2625" - .0005"

+ .0000"
G - 4

1
.2650" - .0005"

Suggested Design for Extractor
to Remove Tube from Cavity

SEE -.145)%t

3/32 I/64"

DETAIL

I/16"i I/64"

UNFORMED

7"t I/8"

010"MAX.SR R.

"
TWIST

1/4"± 1/32 "R.

FORMED
NOTE I-.

27/3; ±

3/3;

k6;

.17
`-'3/1;t1/647

MATERIAL:SPRING-HARDENED STEEL,

r I

0.012" THICK x 1/4"WIDE.

Gauge Sketch G2

1 "
/2

92CS- 8635

Gauge
Dimension

A B

G2- 1

G2-2

G2- 3

+ .0000"
.2550" - .0005"

+ .0000"
.2980"

- .0005"

+ .0000"
.3080" - .0005"

.125"

none

none

Gauge Sketch G3

45°±5' 45 *5'

221/2.35'

.044"+' 000:
-.001"

.132

.266.+.o00:01
-.001"

NOTE I BURR MUST NOT EXCEED 0.002"
IN DIRECTION PERPENDICULAR TO
FLAT SURFACES. THE CORRESPONDING
FLAT SURFACES OF THE TWO LEGS
SHOULD BE IN THE SAME PLANE
WITHIN I/16.

92C5 -9800R1 92CS-7975RI

8 HOLES

.066"+.000"-.001" DIA.

.3435"3.0005" R.

TOLERANCES ARE NOT CUMULATIVE

Information furnished by RCA is believed to be accurate
and reliable. However, no responsibility is assumed by
RCA for its use; nor for any infringements of patents
or other rights of third parties which may result from
its use. No license is granted by Implication or
otherwise under any patent or patent rights of RCA.
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4CX5000A

RADIAL -BEAM

POWER TETRODE

The EIMAC 8170/4CX5000A is a compact high -power ceramic and
metal tetrode cooled by forced air. It is useful as an oscillator, amplifier, or
modulator at frequencies up to 110 megahertz and is particularly suited for
use as a linear single-sideband amplified, Class-AB1 audio amplifier, or as
a screen -modulated radio -frequency amplifier.

A pair of these tubes will deliver 17.5 kilowatts of audio -frequency or
radio -frequency power with zero driving power. The rated plate dissipation
is five kilowatts for most classes of services and six kilowatts for Class -AB
operation.

GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated Tungsten

Voltage - - - -
Current - -

Amplification Factor (Grid Screen)

Min. Nom. Max.
volts
amperes

7.5
- 73

4.5
78

Direct Interelectrode Capacitances, Grounded Cathode:Input -108 122 pF
Output - 18 23 pF
Feedback - - 1.0 pF

Direct Interelectrode Capacitances, Grounded Grid and Screen: Min. Max.
Input - - 48 58 pF
Output - 18 23 pF
Feedback 0.16 pF

MECHANICAL
Base
Maximum Seal Temperature -

Maximum Anode -Core Temperature
Recommended Socket -
Recommended Chimney
Operating Position
Maximum Dimensions:

Height -
Diameter

Cooling - -

Net Weight - -

Shipping Weight (Approximate)

Special concentric
- 250°C

- - - - 250°C
- - EIMAC SK -300A

- EIMAC SK -306
Axis vertical, base up or down

- 9.13 inches
- 4.94 inches

Forced air
- 9.5 pounds
- 22 pounds

RADIO -FREQUENCY POWER AMPLIFIER
OR OSCILLATOR (Up to 30 megahertz)
Class -C Telegraphy (Key -down conditions)

MAXIMUM RATINGS

DC PLATE VOLTAGE
DC SCREEN VOLTAGE
DC PLATE CURRENT
PLATE DISSIPATION
SCREEN DISSIPATION
GRID DISSIPATION

7500 VOLTS
1500 VOLTS

3 AMPS
5000 WATTS

250 WATTS
75 WATTS

TYPICAL OPERATION
(Frequencies below 30 megahertz)
DC Plate Voltage
DC Screen Voltage
DC Grid Voltage
DC Plate Current
DC Screen Current
DC Grid Current
Peak RF Grid Voltage
Driving Power
Plate Dissipation
Plate Output Power

7500 volts
500 volts

-350 volts
2.8 amps
0.5 amp

0.25 amp
590 volts
150 watts

5000 watts
16,000 watts

(Revised 5-1-67) © 1956, 1961, 1963, 1967 by Varian Printed in U.S.A.
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4CX5000A

RADIO -FREQUENCY POWER
AMPLIFIER OR OSCILLATOR
(From 30 to 110 megahertz)
Class -C Telegraphy or FM Telephony

(Key -down conditions)
MAXIMUM RATINGS

DC PLATE VOLTAGE:
30 to 60 MHz - - 7000 VOLTS
60 to 110 MHz - - 6500 VOLTS

DC SCREEN VOLTAGE - - 1500 VOLTS
DC PLATE CURRENT:

30 to 60 MHz -

60 to 110 MHz -

PLATE DISSIPATION -

SCREEN DISSIPATION -
GRID DISSIPATION -

2.8 AMPS
2.6 AMPS

- 5000 WATTS
250 WATTS

75 WATTS

TYPICAL OPERATION (Frequencies between 88 and 108 megahertz)

DC Plate Voltage
DC Screen Voltage
DC Grid Voltage
DC Plate Current
DC Screen Current
DC Grid Current
Driving Power
Useful Output Power

6500 volts
750 volts

-350 volts
2.3 amperes
0.2 ampere

0.05 ampere
100 watts

10,000 watts

PLATE -MODULATED RADIO -
FREQUENCY POWER AMPLIFIER
Class -C Telephony

(Carrier conditions except where noted)
MAXIMUM RATINGS
DC PLATE VOLTAGE - - 5500 VOLTS
DC SCREEN VOLTAGE - - 1000 VOLTS
DC PLATE CURRENT - - 2.5 AMPS
PLATE DISSIPATION* - - 3500 WATTS
SCREEN DISSIPATION - - 250 WATTS
GRID DISSIPATION - - 75 WATTS
*Corresponds to 5000 watts at 100 -percent sine -wave
modulation.

TYPICAL OPERATION (Frequencies below 30 megahertz)

DC Plate Voltage
DC Screen Voltage
Peak AF Screen Voltage (For 100 -percent modulation) -
DC Grid Voltage
DC Plate Current
DC Screen Current
DC Grid Current
Peak RF Grid Voltage
Grid Driving Power
Plate Dissipation
Plate Output Power

5000 volts
500 volts
450 volts

-400 volts
1.4 amperes

0.26 ampere
0.05 ampere
520 volts

25 watts
1100 watts

5.8 kilowatts

SCREEN -MODULATED RADIO -

FREQUENCY POWER AMPLIFIER

Class -C Telephony
(Carrier conditions except where noted)

MAXIMUM RATINGS (Per Tube)

DC PLATE VOLTAGE -

DC SCREEN VOLTAGE -
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION -
GRID DISSIPATION -

7500 VOLTS
750 VOLTS
3.0 AMPS

5000 WATTS
250 WATTS

75 WATTS

TYPICAL OPERATION (Frequencies below 30 megahertz per tube)
DC Plate Voltage - -- -- - 7500 7500 voltsDC Screen Voltage - ----- - 350 350 volts
Peak AF Screen Voltage (For 100 -percent modulation) 550 550 volts
DC Grid Voltage - -300 -300 volts
DC Plate Current -
DC Screen Current*
DC Grid Current -
Peak RF Grid Voltage
Grid Driving Power
RF Load Impedance -
Plate Dissipation -

Useful Output Power
*DC Screen Current is a function

considered typical at carrier leve
of loading; values of plus

0.9 1.14 amperes
-0.01 -0.01 ampere

0.015 0.03 ampere
350 375 volts

7 11 watts
2000 1600 ohms
4000 5000 watts
2750 3550 watts

or minus 20 milliamperes may be

NOTE: Two tubes can be employed under conditions listed in the first column to obtain more than five kilowatts plate output power. Likewise, three tubes
can be utilized at conditions listed in the second column to obtain better than ten kilowatts output power.

AUDIO -FREQUENCY AMPLIFIER TYPICAL OPERATION, two tubes

OR MODULATOR DC Plate Voltage - -
DC Screen Voltage -

4000
1250

5000
1250

6000
1250

7000 volts
1250 volts

Class -A% DC Grid Voltage - - - -270 -280 -310 -325 volts
Max -Signal Plate Current - 5.10 4.40 4.25 3.65 amperesMAXIMUM RATINGS (Per Tube) Zero -Signal Plate Current - 1.25 1.00 0.83 0.70 amperes

DC PLATE VOLTAGE - - 7500 VOLTS Max -Signal Screen Current
Zero -Signal Screen Current

- 0.35
0

0.33
0

0.30
0

0.24 ampere
0 amperesDC SCREEN VOLTAGE - - 1500 VOLTS Peak AF Driving Voltage 250 240 270 235 volts

DC PLATE CURRENT - 4.0 AMPS Driving Power - - - 0 0 0 0 watts
PLATE DISSIPATION - - 6000 WATTS Load Resistance, Plate -to -Plate 1500 2370 2940 4100 ohms
SCREEN DISSIPATION - 250 WATTS Max -Signal Plate Dissipation*

Max -Signal Plate Output Power
- 4200
- 11,500

4200
13,500

4200
17,000

4200 watts
17,500 wattsGRID DISSIPATION - 75 WATTS *Per Tube

RADIO -FREQUENCY LINEAR
AMPLIFIER
Class -A%

MAXIMUM RATINGS

DC PLATE VOLTAGE - - 7500 VOLTS
DC SCREEN VOLTAGE - - 1500 VOLTS
DC PLATE CURRENT - - 4.0 AMPS
PLATE DISSIPATION - - 6000 WATTS
SCREEN DISSIPATION - - 250 WATTS
GRID DISSIPATION - 75 WATTS

TYPICAL OPERATION, Peak -Envelope or modulation -Crest Conditions,
(Frequencies below 30 megahertz)

DC Plate Voltage
DC Screen Voltage
DC Grid Voltage*
Max -Signal Plate Current
Zero -Signal Plate Current
Max -Signal Screen Current
Peak RF Grid Voltage
Driving Power
Plate Dissipation
Plate Output Power **
*Adjust grid voltage to obtain specified Zero -Signal plate current.
**PEP output or rf output power at crest of modulation envelope.

7500 volts
1250 volts

-300 volts
1.9 amperes

0.50 ampere
0.20 ampere
300 volts

0 watts
4200 watts

10,000 watts

NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allow-
ance for circuit losses, either input or output, has been made. Exceptions are distinguished by a listing of "Useful" output power as opposed to "Plate"
output power. Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load.
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APPLICATION
MECHANICAL

Mounting - The 4CX5000A must be operated
with its axis vertical. The base of the tube may
be down or up at the convenience of the circuit
designer.

Socket-The EIMAC SK -300A Air -System Sock-
et is designed especially for the concentric base
terminals of the 4CX5000A. The use of recom-
mended air -flow rates through this socket pro-
vides effective forced -air cooling of the tube. Air
forced into the bottom of the socket passes over
the tube terminals and through an Air Chimney,
the SK -306, into the anode cooling fins. The SK-

300 socket may be used instead of the SK -300A,
but its use will result in a slightly less efficient
cooling system at high dissipation levels.

Cooling - The maximum temperature rating
for the external surfaces of the 4CX5000A is
250°C. Sufficient forced -air circulation must be
provided to keep the temperature of the anode at
the base of the cooling fins and the temperature
of the ceramic -metal seals below 250°C. Sea
level air -flow requirements to maintain seal
temperatures at 200°C in 50°C ambient air are
tabulated below ( for operation below 30 mega-
hertz).

Plate
SK -300A Socket SK -300 Socket

Pressure Pressure
Dissipation* Air Flow Drop (Inches Air Flow Drop (inches

(Watts) (CFM) of water) (CFM) of water)

2000 75 0.4 75 0.4
3000 105 0.7 100 0.7
4000 145 1.1 135 1.2
5000 190 1.5 165 1.8
6000 230 2.0 200 2.5

*Since the power dissipated by the filament repre-
sents about 560 watts and since grid -plus -screen
dissipation can, under some conditions, represent
another 200 to 300 watts, allowance has been made
in preparing this tabulation for an additional 1000
watts dissipation.

The blower selected in a given application
must be capable of supplying the desired air flow
at a back pressure equal to the pressure drop
shown above plus any drop encountered in
ducts and filters.

At higher altitudes, higher frequencies, or
higher ambient temperatures the flow rate must
be increased to obtain equivalent cooling. The
flow rate and corresponding pressure differen-
tial must be determined individually in such
cases, using maximum rated temperatures as
the criteria for satisfactory cooling.

4CX5000A -

ELECTRICAL
Filament Operation-The rated filament voltage
for the 4CX5000A is 7.5 volts. Filament voltage,
as measured at the socket, should be maintained
at this value to obtain maximum tube life. In no
case should it be allowed to deviate by more
than 5 percent from the rated value.

Electrode Dissipation Ratings-The maximum
dissipation ratings for the 4CX5000A must be
respected to avoid damage to the tube. An ex-
ception is the plate dissipation, which may be
permitted to rise above the maximum rating
during brief periods, such as may occur during
tuning.

Control Grid Operation - The 4CX5000A con-
trol grid has a maximum dissipation rating of
75 watts. Precautions should be observed to
avoid exceeding this rating. The grid bias and
driving power should be kept near the values
shown in "Typical Operation" sections of the
data sheet whenever possible.

Screen -Grid Operation - The power dissipated
by the screen of the 4CX5000A must not exceed
250 watts.

Screen dissipation, in cases where there is no
ac applied to the screen, is the simple product
of the screen voltage and the screen current. If
the screen voltage is modulated, the screen
dissipation will depend upon loading, driving
power, and carrier screen voltage.

Screen dissipation is likely to rise to excessive
values when the plate voltage, bias voltage, or
plate load are removed with filament and screen
voltages applied. Suitable protective means must
be provided to limit the screen dissipation to
250 watts in the event of circuit failure.

Plate Dissipation-The plate -dissipation rating
for the 4CX5000A is 5000 watts for most appli-
cations but for audio and SSB amplifier applica-
tions, the maximum allowable dissipation is
6000 watts.

When the 4CX5000A is operated as a plate -
modulated rf power amplifier, the input power
is limited by conditions not connected with the
plate efficiency, which is quite high. Therefore,
except during tuning there is little possibility
that the 3500 -watt maximum plate dissipation
rating will be exceeded.

Special Applications-If it is desired to operate
this tube under conditions widely different from
those given here, write to Power Grid Tube Mar-
keting, EIMAC Division of Varian, 301 Industri-
al Way, San Carlos, California, for information
and recommendations.



98

ANODE

DO NOT
CONTACT

4CX5000A -

DIMENSION DATA

REF. NOM. MIN. MAX.

A 4.812 4.938
B .855 .895

C .720 .760

D 1.896 1.936

E 3.133 3.173

F 3.792 3.832

G 3.980 4.020
H .188

J .188

K .188

L 1.764 1.82E.

M 4.188 4.563

N 2.875 3.250
P 8.625 9.125
R .986 1.050

S 3.875 4.250
T .375

SCREEN GRID

CONTROL GRID

FILAMENT

DO NOT CONTACT

* CONTACT SURFACE
ALL DIMENSIONS IN INCHES

THE T.I.R. OF THE SCREEN GRID
AND FILAMENT CONTACT SURFACES

SHALL NOT EXCEED .040 WITH
RESPECT TO THE CONTROL GRID
AND ANODE CONTACT SURFACE

WHEN THE LATTER SURFACES
ARE ROTATED ON ROLLERS AT
THE POINTS INDICATED BY THE
ARROWS.
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