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WARRANTY ITEMS 

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

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

EQUIPMENT LOST OR DAMAGED IN TRANSIT 

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

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

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

by RCA. 

FIELD ENGINEERING SERVICE 

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

This equiµment is designed lo fully safeguard all personnel from operating hazards. Labels and warning notices on 
the equipment and warning and caution notices in the Instruction Book clearly point out these potential hazards and 
hazards that necessarily exist. 

Before operating this equipment, read the following comments and take the necessar y µrecautions to protect operat­
ing personnel. Safe operating practices are the responsibility of the station personnel. 

HIGH VOLTAGE 

High Voltages are present in this equipment which can cause serious injury or loss of life. High voltage circuits are 
enclosed to prevent accidental contact by personnel and have interlock switch circuits which open the primaries or 
power supply transformers and discharge high voltage capacitors whenever access to the equipment is required. 

MICROWAVE RADIATION 

Exposure or the human body to microwave radiation in excess of 10 mW /cm2 (See Ref. A) may be unsafe and can 
result in blindn~ss or other injury. Personnel must be fully protected from the microwave energy which may radi­
ate from tubes or transmission line connections. All input and output R F connections, gaskets, and a.anges must 
be leakproof and properly installed. Unless connected to an antenna, NEVER OPERATE MICROWAVE RADIATING 
EQUIPMENT WITHOUT A RADIATION ENERGY ABSORBING LOAD ATTACHED. Personnel must be prevented 
from looking into an open antenna while the equipment is operating. 

X-RAYS 

X-Ray radiation may be produced by energized VHF and tn-1 F' equipment. Personnel must be protected by appropriate 
shielding. Adequate shielding on all sides of the tubes and equipment is provided as well as on the auxiliary equip­
ment. X-Ray Warning signs 01· labels are permanently attached to the equipment (where necessary) directing per­
sonnel not lo operate the equipment without proper X- Ray shielding. 

Reference A: 

Federal Communications He)Jl' rt No. 7104 
VH r -lJH F Radiation Hazards and Safety Guidelines 
July 19, 1971 
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TECHNICAL SUMMARY 

ELECTRICAL SPECIFICATIONS 
Control Functions ...•......................•......•....•.. . •....•.......... 30 (15 raise; 15 lower) 

Metering Functions .................... •. . . ... •. .. • ... . ...................... . . 15 plus calibration 
Control Output ....................•....•.•.. • ........ one ampere, 120 Vac or Vdc, 50 W non-induct ive load 

Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 1 00 µA F .S. 

Metering Stabi lity ..................•....•. • ...................•.... better than 1 % with weekly checks 
Metering Accuracy ......................................................... 2% or better of full scale 

Telemetry Input Requirements ............................... approx. IV for full scale deflection of studio meter; 
nominal 20 k resistive floating input; insulated for 350 Vdc 

Calibration Controls .. . .................. • ...... . ... . ....................... multiturn potentiometers 
Calibration Voltage Source .•........................... • ................ internal regulated power supply 

Telemetry Frequencies 

Audible ............................... . ....................................... 800-1 200 Hz 

Subaudible .•...•.•.........................•...• .• •...•...•...................... 20-30 Hz 

Control Frequencies ....••.•.......•..... •. ..... . ...•.....•....••...•............•... 300-400 Hz 

Interconnection Requirements 

BTR-15BW ............... . ............ . ... . ............. voice grade telephone circuit; line level O dBm, 
adjustable; 30 dB allowable loss; line impedance 

600 ohms; de continuity not required 

BT R-15BR 

Control Circuit ......... . ....... . ...... . ........... internal subcarrier generator and demodulator provided. 
Studio unit output & transm itter unit input: 1 .5 V p-p, 

2000 ohms nominal, unbalanced. Nominal subcarrier 
frequencies, 26 kHz or 110 k Hz 

Telemetry Circuit ........ • ..... . ......................... metering signal generator (20-30 Hz) provided. 
Transmitter unit output: up to 6 V p-p behind 600 ohms 

unbalanced. Studio unit input: 1.5 V p -p, bridging, unbalanced. 

Optional Telemetry Subcarrier (SCA) Generator ...........................• 26 kHz to 185 kHz (67 kHz typical) , 
internally mounted; 0.5 V rms, 2 ohms, unbalanced, nominal; 

2 V rms max. 

Operating Temperature Range .... . ..•. • ... . ..... • .........•.• . •. • •...... . ..........•. -20° C to 60°C 

Power Requirements .... . ............ . ... . ... . .......................... 120/240 Vac, ±10%, 50-60 Hz. 
Studio unit and transmitter unit, each 20 W, nominal 

Du ty Cycle ...................................... . ................................ con tinuous 

MECHANICAL SPECIFICATIONS 

S ize 

Studio Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 5-1/4"H x 19"W x 13-1/2"0 
(133 x 483 x 343 mm) 

Transmitter Unit . . . . . . . . . . . . . . . • . . . . . . . . . . 5-1/4"H x 19"W x 13-1/2"0 
(133 x 483 x 343 mm) 

Shipping Information (studio unit 

Net Weight 

19 lbs. (8.6 kg) 

22 lbs (10 kg) 

Shipping Weight 

30 lbs ( 13.6 kg) 

35 lbs. (16 kg) 

plus transmitter unit) ..••.....••.••..... • .••..•....•. • .........•.... 65 lbs. (30 kg); approx. 5.2 cu. ft. (.15 cu ml 
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REMOTE CONTROL SYSTEMS 

BTR-15BW - AUDIBLE CONTROL ANO AUDIBLE METERING 
RETURN OVER VOICE GRADE TELEPHONE LINE 

(DC CONTINUITY NOT REQUIRED) 

ES-561157 

Quantity Description 

1 Transmitter Unit 
1 Studio Unit 

Reference 

Ml-561187 
Ml-561188 

One copy of IB-8027091 -1 provided with each of the above Mi's. 
Meter (Install in studio unit) I Ml-561444-120 1 

BTR-15BR - AUDIBLE CONTROL OVER INTERNAL SUBCARRIER 
GENERATOR AND DEMODULATOR, AND SUBAUDIBLE METERING 

RETURN OVER OPTIONAL INTERNAL SUBCARRIER 
GENERATOR AND DEMODULATOR 

ES-561158-26 
(26 kHz control subcarrier recommended for AM radio use) 

Quantity Description Reference 

1 Transmitter Unit Ml-561189-26 
1 Studio Unit Ml-561190-26 

One copy of I B-8027091-1 provided with each of the above M I 's. 
1 Meter (I nstall in studio unit) I Ml-561444-120 

ES-561158-110 
(110 kHz control subcarrier recommended for FM use) 

Quantity Description Reference 

1 Transmitter Unit Ml-561189-110 
1 Studio Unit Ml-561190-110 

One copy of I B-8027091 -1 provided with each of the above Mi's. 
1 Meter (Install in studio unit) I M 1-561444-120 

Custom systems can be supplied with any specified subcarrier frequency from 26 kHz to 185 k Hz. Standard systems are available 
with optional frequencies of 26, 41, 67,110,135, or 185 kHz. 

Ml-560191-1 
M 1-560191-2 
Ml-560191-3 
Ml-560191-4 
Ml-560191-5 
Ml-560191-6 
Ml-560191-7 
Ml-560191-8 

PRINTED CIRCUIT MODULES 

BASIC SUBASSEMBLIES Ml -560191-* 

Control Generator 
Control Tone Bandpass Filter 
Audible Metering Demodulator 
Subaudible Metermg Demodulator 
Control Demodulator 
Audible Metering Generator 
Subaudible Metering Generator 
Subcarrier Generator, 26 kHz 

Ml-560191-9 
Ml-560191 -10 
Ml-560191 -11 
Ml-560191-12 
Ml-560191-13 
Ml-560191-14 
Ml-560191-15 

Subcarrier Generator, 110 kHz 
Subcarrier Demodulator. 26 kHz 
Subcarrier Demodulator, 110 kHz 
Jumper. Subcarrier Generator Board 
Jumper, Subcarrier Demodulator Board 
Transmitter Unit, Power Supply Regulator 
Studio Unit, Power Supply Regulator 
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ACCESSORIES 

Extra Meters (speci fy ranges) ... ..•... . • . . ..... .. • . .. . .. . . . .. .. . . . . . . .. ... . . . . • . . • .• . . . Ml -561444·* 

Meter Panels 
One Meter .. . . . .. . .. .•. . . • . • ........ . .... . . . . . . . . . .• .... .... • .. .. .. . . .. .... .... ES•561443-1 
Two Meter . ..... ..... . . . .. . . .. . ..... . . . . •. . ... ... . • . . • .. • . . . . . . .. . .. ... .. • . .... ES-561443-2 
Three Meter .... ....... . . ... . ... . .. .. . . . , . ..... . . ... . . •. . • . ... , . .. . • . . . . . ..... . . ES-561443·3 

Telemetry Subcarrier Generator (67 kHz) . .. ... . .. .. ... . . . • .. , ... . . , • • .... • . . . • . . •.. • ...... Ml-561181-1 
Program BTX-1 B Subcarr ier Generator including LP filter 

and Power Supply (specify frequency) . . . . . . . . .... .. . . . , .. . .... .. • . , . . . . . .. .. .. .. . . . . • ... . ES-560640 
BTX-1 B Program Subcarrier Generator Module (specify frequency) . . . . .. • . . . . .... . . .. , .. .. . .. ...• . . . Ml-560714 
Voltage Pickup, 115/ 230 Vac .. ..... .... . . .... ... .... .. . ....... ... . . .. . .... .......... . ... Ml-27516 
Tower Light Monitor and Control Unit ... • . . ...... . • .. • . . ... . . . . ... • . . • .. . ... ..... . . ... .. . . Ml-27519 
Tower Light Monitor ..... . ..... . . .. . . . . .. • . , .• .. .. .. . .• .. • .. . ... . . . • . .... . ........ . .. Ml -27544 
Power to Linear Converter, Type PLC-1 .... . . .. . ........ . . .. . . • . . . . .. . . . . . . .. • .. • . ......... Ml -561179 
Relay, OPDT, 120 Vac Coi l ... .... . .. ... ... . ... • . . . . . ... . .. . .. .. • . . .. . ... •. . .... . . . .. • Ml-561471 -1 
Panel Relay (For 8 Ml-561471 Relays) . . ... . .... •• ..... .... .. . . . • .. • ... . •....•. . • .. . . . . ••.. Ml-561470 
Sampling Kit, Plate Voltage 

TypePVK1,1 ·3kV .. .. ... .. . .. . . . . .. .. .. ........... . • .... .... . . . . .. ... • ... •.• . .. .. .. . . .... . Ml-561482-1 
Type PVK2, 3-10 kV . . . . . .. .. ...... ...... . • .. .. . .. .. . • ... . .. • . • .. . . .. •. •. .. •. . . .. . .... . ..... Ml-561485-2 
TypePVK3, 10-20kV ... ........ ... . . . .... • .. . .. ..... • . . .... • .. .. ...... • ..... . . .... . . .. . . . .... Ml-561483 

Relay, OPDT, 24 Vdc Coil (socket included) ...... . . .. ...... . ... • . .. .. . ....... . ..... • ....... Ml-561448-1 
Relay, DPDT, 120 Vac Coil (socket included) .. . . . . . ... . . • ...... . . .. ........ . ...... . . .. ...•. Ml-561448-2 
Relay, Latching DPDT, 24 Vdc Coil (socket included) .. . . .. • ...... . . . .... .... ....... . •........ Ml-561448-3 
Relay, T ime-Delay, DPDT, 24 Vdc Coil (socket included) .. . . • . ... . ....... ••• • ...... . . . ........ . Ml-561448-4 
Panel, Relay (For 8 Ml-561448 Relays) ...... .. ... . .. . .. . . . . ... ... . .. .... . . .. . ..... . .. . .... Ml-561449 
Metering Insertion Uni t, Type MIU-1 .... .... • .. . .. . • .. • . . . ... .. . • ... . . .. . . .. .. .. . . ... ... . . Ml-561458 
Metering Recovery Unit, Type MRU-1 ....... . .. . . .. . .•. .. . ... . . •• . .. .... • .. . . . .. ... ... .... Ml-561459 
Monitor Adapter, Modulation, Type MMA-1 .. . ......... . . ...... . ....... . .......... . ......... Ml-561460 
Chopper-Stabilized DC Ampli fier, Type CSA-3 . . ..... .. ..... • ..•..... . .. • ....... . . . . . ... . ..•. Ml-561461 
Tower-Light Monitor Kit, Type TLK-1 .. .. ....... .... .... . . . • ....... . .... • ... •. ......... ... Ml-561462 
Line-Voltage Monitor Ki t , Type LVK-1 . .. . ... . .. . . . . . . . .. . . • ........ .. .. .. ............ . ... Ml-561463 
Sampling Kit, Plate Circuit, Type MBB-1 .. .• . . ... . .. . ...... .... •.. .. . . ........ . ... • ........ Ml-561464 
Temperature Sensing K it, Type TSK-1 . .. ... .. . • ... .... .. .... ..• . .•. . . .... .. .. . •. . • ...... .. Ml-561465 
Indicator, Status-Studio System, Type SCS-2 .. ....... . • . . • . . . . . . .. .. . .. . . • .. . ... • . . .. . ...... ES-561156 
Alarm, Tolerance, Type TAU-2 (Frame only) ... .. ... . . • .. . . . • ...... •• ...... .•. . .. .. . . .• • .... Ml -561 469 
Alarm, f o lerance, Type TAU-2 (Modu le for above) . ... . . . . . . . . • . .. . . .. ...... . . ... . . ... . .. ... . . Ml -561184 
Combiner, Multi -System, Type MSC-1 .. .. . . ..... . • .... ... . . . ..... .. .. . • .. . ................ Ml-561479 
Receiver, Telemetry, Type TMR-1 ... .•. . . ... • . . • . .... • .. . . . . .. ... . ... • ........ . .......... Ml-561182 
AM RF Voltage Kit RFK-1 . . ... .. .. .. .. .. . ... . ... . . .... . . . .. . .... . . . . .. ... . • . • . . . . .. . ......... . Ml-561 193-1 
FM RF Voltage Kit RFK-2 (3-1/8" Coax) . . . . . .•.. . • . . .. . . ..•. . .. ... . • ... . . .. . • ... ... . .• . • .. .. . . . . Ml-561193-2 
FM RF Voltage K it RFK-3 (1-5/8" Coax) . .. . .. . .... . ... • . .. • . . ... .. . . . . . .. .. ............ . . . . .. ... Ml-561193-3 

DESCRIPTION 

3 

GENERAL 

The RCA Model BTR-158 Remote Control 
System is designed to provide remote control and 
metering of standard AM and FM broadcast transmitters. 
The BTR-158 offers a total of 15 metering channels and 
15 bi-directional control functions. Metering and control 
signals may be conveyed between studio and transmitter 
over a single voice-grade telephone circuit using the RCA 
Type BTR-15BW, or by radio link using the Type 
BTR-158R. 

supplied on custom order. The standard 26 kHz system 
is recommended for AM radio and the 110 kHz system is 
recommended for FM. 

The radio Type BTR-15BR generates a subcarrier 
which is multiplexed on the station STL link to send 
control signals to the transmitter. Transmitter metering 
signals are returned to the studio via a subcarrier 
multiplexed on the FM broadcast carrier signal, or in the 
case of AM, by subaudible modulation of the main 
broadcast carrier. A selection of control signal subcarrier 
frequencies is available as standard equipment, but any 
specified frequency of from 26 kH z to 185 kHz can be 

In accordance with FCC regulations governing 
remote control systems, fail-safe provisions are incor­
porated in the BTR-158 that will operate to take the 
transmitter off the air in the event of failure of the 
remote control system or link. 

EQUIPMENT 

The BTR-158 comprises a studio unit and a 
transmitter unit. Each requires 5-1 /4 inches of vertical 
19-inch rack space. Pushbuttons on the studio unit 
permit selection of the desi red control and metering 
channel. In each position, raise and lower (on or off) 
commands may be sent while return telemetry signals 
are simultaneously observed on the front panel meter. A 
simple strapping operation permits wiring of the signal 
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Figure 1. Basic BTR-15BW Wireline Remote Control System 

SI TE 

~ CONTROL 
'""---0 OUTPUTS 

II 

METER ING 
SAMPLE 
INPUTS 

to as many as four external meters. Certain of the 
plug-in circuit modules are used in both the wireline and 
radio systems. 

The studio unit sends control tones in the region 
of 300 to 400 Hz to the transmitter site. At the 
transmitter, the audible metering generator in the 
transmitter unit returns metering tones of 800 to 1200 
Hz over the telephone line back to the studio unit. 

Wireline AM and FM 

Wireless FM The BTR-15BW for wireline operation, shown in 
the block diagram of figure 1, is the basic remote control 
system. Major modules of the studio unit are the control 
signal generator and metering signal demodulator. The 
transmitter unit contains a metering signal generator 
module and control demodulator modu le. 

If the link is by radio rather than by telephone 
line, the BTR-158 R system for wireless operation is 
used. The basic BTR-158R system is applicable to the 
FM station equipped with SCA facilities at the trans-
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mitter and an FM/SCA receiver at the studio. This 
system is shown in the block diagram of figure 2. The 
studio unit contains a subcarrier generator which is 
modulated by the control signals in the range of 300 to 
400 Hz from the control generator. The output of the 
subcarrier generator is applied to the subcarrier input of 
an STL microwave link. The multiplexed subcarrier 
signal is then detected at the transmitter site by a 
subcarrier demodulator in the transmitter unit to pro­
vide the same control tone which originated at the 
studio. 

Wireless AM 

The BTR-15BR system for wireless remote control 
and metering of an AM broadcast transmitter is shown in 
the block diagram of figure 3. The studio unit sends 

STUDIO S ITE 

5 

control signals to the transmitter site on a subcarrier of 
the STL link, as in the FM transmitter system, but the 
metering tone is returned to the studio on the AM 
broadcast carrier. The metering signal is in the subaud­
ible 20 to 30 Hz range and is applied directly to the AM 
carrier through use of the RCA MIU-1 Metering Inser­
tion Unit, Ml-561458. Modulation of the AM carrier is 
set to about 5%, 6% being the maximum allowed by 
FCC rules. 

The return path for the metering signals in this 
system is a lso by subcarrier. The subaudible metering 
generator ( 20 to 30 Hz) in the transmitter unit fre­
quency modulates subcarrier generator which is a part of 
the FM transmitter. The metering signal is multiplexed 
on the FM carrier as an SCA signal which is received and 
demodu lated by an SCA receiver at the studio. 
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Figure 3. Basic BTR-15BR Wireless AM Remote Control System 

When the metering signal is returned to the studio 
in this manner, it is customary to use the frequency 
range of 20 to 30 Hz for the metering signal. In this way, 
program material may also be broadcast on the SCA. 
The subaudible metering signal is usually adjusted to 
modulate the SCA subcarrier at about 14 dB below 
program level. Low pass filtering in the BTR-15BR keeps 
normal program material above 40 Hz out of the 
metering circuit. 

If the FM station equipment does not include an 
SCA generator, an accessory 67 kHz (or other optional 
frequency) special telemetering (frequency response 
limited) subcarrier generator module can be plugged into 
the BTR-15B transmitter and studio units to provide the 
metering function of the transmitter at the studio. 

CIRCUITS, STUDIO UNIT 

The BT R-158 Remote Control System may be 

functionally divided into control circu its and metering 
circuits. Control signal flow is from the studio unit to 
the transmitter unit, and metering signal flow is from the 
transmitter unit to the studio unit. 

The modules of the BTR-158 that perform the 
control and metering functions are described in the 
following paragraphs with reference to individual block 
diagrams and schematics. 

Control Generator 

The control generator module in the studio uni! 
develops a control tone which is frequency shifted by 
control commands. The unit is shown in the block 
diagram of figure 4 and the schematic of figure 40. 

The control generator idling frequency of the FM 
oscillator is 300 Hz. Any of four different commands 
shifts the frequency upward to about 400 Hz. Corn-
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Figure 4. Control Generator, Block Diagram. 

mands are in the form of pulses of different widths. One 
of these pulses is a channel advance or counting pulse 
(approximately 0.033 second duration) that determines 
which metering channel is selected, and enables selection 
of a specific raise/ lower output terminal pair. Two other 
commands pulses operate the raise (0.066 sec.) and 
lower relays (0.133 sec.) in the transmitter unit. The 
longest pulse, (about 0.3 seconds) is a reset pulse. This is 
a single reset pulse triggered by pushing the front panel 
RECYCLE button. 

The reset pulse returns the channel selecting 
electronics at the studio and transmitter sites to the start 
or calibrate positions, and resets the channel-counter at 
the studio. 

To select a specific channel, the channel button is 
pushed where upon the advance provides a series of 
pulses which drive the advance counter unit until it 
develops a binary number which agrees with the number 
selected by the front panel pushbutton deck. When th is 
occurs the advance generator stops, and the transmitter 
and studio units will be locked on the same channel. 

The raise or lower commands mav be applied only 

when the system is not resetting or advancing to a new 
channel. 

The remaining digital circuitry on the control 
generator board separates the commands by appropriate 
time delays to electronically lock out simu ltaneous 
transmission of commands. 

There are two adjustments on the module : the 
FREQUENCY control, R27, sets the idling frequency of 
the FM oscillator; and the CONTROL TONE AMPLI­
TUDE control, R41, adjusts the level of the control tone 
to the telephone line. A second output is avai lable for 
application to a subcarrier generator if a radio link is 
used. 

Subcarrier Generator 

The subcarrier generator is used in both the 
control and transmitter units of the BTR -15BR when 
metering signals are to be returned by broadcast carrier. 
However, if the system provides for programming, the 
operation may use the subcarrier in service with the FM 
Transmitter. Circuits are shown in the block diagram of 
figures 5 , and in the schematic diagram of figure 41. 
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Figure 5. Subcarrier Generator, Block Diagram 

Modulation, which can be 300 to 400 Hz control 
tones, or 20 to 30 Hz metering tones, is applied via a 
deviation adjustment to the modulated oscillator, which 
is a free running multivibrator w ith temperature com­
pensation and voltage regu lation. Typical frequency 
deviation is about 5 to 6% of carrier frequency for 
control purposes, and about 1 % (or more) for metering. 
Output of the modu lated osci llator is applied to a buffer 
amplifier, which can be keyed on or off by a 3.3 volt 
signal applied to a metering input terminal. This signal, if 
used, is normally supplied by the control demodulator 
module. By removing the keyer transistor, the subcarrier 
will always remain on. The output of the buffer is 
applied to a low pass f ilter for removal of the unwanted 
harmonics of the subcarrier, and amplified for applica· 
tion to an STL at the studio, o r to an FM exciter for 
return of metering signals by broadcast carr ier. 

There are three cont rols on the subcarrier genera­
tor board: The DEV IATION frequency control, Al, 
permits adjustment of modulation (frequency devia­
tion); the FREQUENCY cont rol, R4, permits adjust­
men t of oscillator center frequency; and the OUTPUT 
LEVEL control, R31, sets the output level of the 
subcarrier generator. I f the subcarrier generator board is 

not required, a subcarrier generator jumper board must 
be installed in its place. 

Subcarrier Demodulator 

The subcarrier demodulator is used in the studio 
and transm itter units of systems where control signals 
are sent by an STL link and metering signals are returned 
by a broadcast carrier. Its purpose is to demodulate an 
RF subcarrier to extract control or metering signals. 
Circuits are shown in the block diagram of figure 6 and 
the schematic of figure 42. 

The input to this modu le is derived either from the 
multiplex output of an STL receiver, or the composite 
output of an FM monitor or receiver. The subcarrier 
signal and its important sidebands are passed by the 
input bandpass filter, while program material and other 
unwanted components are rejected. Output of the 
bandpass filter is applied to a limiter where amplitude 
variations are removed and the subcarrier signal is turned 
into a square wave. This signal is then applied to a pu lse 
counting demodulator circuit. The output of the de­
modulator is applied to a 4000 Hz low pass filter where 

I NPUT FRO M 

STL O R F M 

R ECEI VER 

SU B C A R RI ER­

BA NDPA SS 

F ILTER 

LI M I TER 
PULSE­

CO U NTE R 

4 KHZ 

LO W-P AS S 

FILTER 

LI N EAR 

A M PLIFIER 
OUTPUT 

IPl38 

0 £ W00UL AT01t 
TU N I NG 

Figure 6. Subcarrier Demodulator, Block Diagram 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

8 

100 - ltOOHz 

AUDIBLE 
METERING 

TONE 
FROM TEL. 

----, I TONE ONLY 

BANDPASS 
AMPLIFIER 

FILTER 

METERING 

TO NE 

SENSOR LINE OR 
SUBCARRIER 
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ZERO 
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ACCELERATION 

Figure 7. Audible Metering Demodulator, Block Diagram. 

the subcarrier and possible high frequency beat notes are 
rejected. Metering signals in the 20 to 30 Hz range, and 
control signals in the 300 to 400 Hz range are passed by 
this filter. Output of the filter is amplified by the linear 
amplifier, IC1 . 

Adjustments on this module are the DEMODULA­
TOR TUNING control, R9, and the OUTPUT LEVEL 
control, R17. Adjustment of the subcarrier bandpass 
filter, which is tunable, is covered in the TUNING 
section. If the subcarrier demodulator board is not 
required, a subcarrier demodulator jumper board must 
be installed in its place. 

Audible Metering Demodulator 

The audible metering demodulator is located in 
the studio unit, and processes the metering tone into a 
direct current suitable for application to the studio unit 
meter. Circuits are shown in the block diagram of figure 
7 and the schematic of figure 43. 

An on-board strapping option allows selection of 
metering recovery from either the . telephone line or a 
subcarrier demodulator. The selected signal is applied to 
a bandpass filter which extracts the 800 to 1200 Hz tone 
and applies it to limiter and level sensing circuits. The 
latter allows the front panel metering-read lamp to be 
energized. The limiter drives a pulse-counting demodula-

tor employing a Schmitt trigger and monostable multi­
vibrator. The output of this demodulator is applied to a 
de amplifier which is arranged so as to provide consider­
able control over the meter ballistics. In addition, the 
input level sensor is connected to a muting system so 
that the meter comes to rest near zero when the 
metering tone is of insufficient amplitude. 

Adjustment of the ACCLERATION control, R42, 
and the OVERSHOOT control, R45, are given in the 
TUNING section. Two more controls, electrically con­
nected but located on the front panel (figure 39, studio 
unit) are the ZERO SET control, R3, for adjusting meter 
zero position (tone at 800 Hz), and the CALIBRAT E 
control, R4, for adjusting meter deflection in the cali­
brate mode (tone at 1000 Hz). 

Subaudible Metering Demodulator 

The subaudible metering demodulator is located in 
the BTR-15BR studio unit. Th is module converts the 
subaudible metering signal into a direct current suitable 
for appl ication to the studio meter. Circuits are shown in 
the block d iagram of figure 8 and in the schematic of 
figure 44. 

The signal applied to this board possibly could 
have program material on it as well as the subaudible 

wigfi
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Figure 8. Subaudible Metering Demodulator, Block Diagram. 

metering signal. The active low pass filter rejects the 
program material and passes only the subaudible signal. 

This fi lter significantly outperforms a conventional L-C 
filter at the frequencies involved (20 to 30 Hz). 
Following the filter, the signal is amplified for applica­
tion to a Schmitt trigger which shapes the sinusoidal 
signal into a square wave as required to trigger a 
monostable multivibrator. The monostable and associ· 
ated circuitry form the last stage of the pulse-counting 
demodulator. The output of this demodulator is applied 
to a de amplifier which has a frequency cutoff of about 
5 Hz. In this way, the 20 to 30 Hz signal is kept from 
causing "dither" or quivering of the meter pointer, while 
still maintaining a reasonable rate of response for the 
meter movement. The output of the Schmitt trigger is 
connected to a muting system to cause the meter to 
come to rest near zero when the metering tone is of 
insufficient amplitude. 

The only adjustment on this board is an INPUT 
LEVEL control, Rl (figure 39, studio unit). The ZERO 
SET (R3) and CALIBRATE (R4) controls are on the 
front panel. 

Power Supply 

Power input of 120/240 volts 50/60 Hz is applied 
to the studio unit through an ac line filter and a 1 /4 
ampere slo-blo fuse. The power supply is normally 
sh ipped connected for 120 volt ac input. To verify or to 
change the power input connections, refer to the 
schematic diagram, figure 39. Power supply resistors and 
diodes are mounted on a printed circuit board. Output is 

15 Vdc regulated and 5 Vdc regulated. A 17 volt rms 
sine wave is also supplied to the control generator for 
sync purposes. 

CIRCUITS, TRANSMITTER UNIT 
Circuits of the transmitter unit are shown in the 

schematic of figure 45. This unit of the BTR-15BR 
employs subcarrier generator and subcarrier demodula­
tor modules which are described under CIRCUITS, 
STUDIO UNIT. 

Control Bandpass Filter 

Output from the subcarrier demodulator in the 
BTR-15B, or the telephone line in the case of the 
BTR-15BW, is fed to the control bandpass fi lter. A 
jumper or resistor is installed on this board, depending 
upon whether the BTR-15B is a radio or wireline ver­
sion. Refer to the schematic diagram of figure 46. 

Control Demodulator 

This module in the transmitter unit receives and 
processes the 300 Hz frequency modulated control tone 
originating in the studio unit. Circuits are shown in the 
block diagram of figure 9 and in the schematic of figure 
47. 

Contro l tones are extracted by a bandpass filter 
followed by an amplifier and limiter which provide a 
constant-amplitude signal for the FM demodulator. The 
demodulated pulses are then separated by four pulse• 
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Figure 9. Control Demodulator, Block Diagram 

width detectors into reset pulses, channel advance 
pulses, and raise or lower relay pulses. The control tone 
level sensor deenergizes fail safe relay K19, if the 
control tone should fail. Other circuitry permits local 
control of the unit by means of the front panel buttons, 
and to interlock circuits for proper sequencing. 

The DEMOD TUNING control R27, sets the 
operating point of the pulse counter, and the RAMP 
control R41, allows the various pulses to be correctly 
separated according to width. For proper adjustment 
procedures, refer to the TUNING section. 

VOLTAGE-

Audible Metering Generator 

This module is used in the BTR-15BW transmitter 
unit to convert the de metering sample into an audible 
tone of 800 to 1200 Hz for transmission back to the 
studio on a telephone line. Circuits are shown in the 
block diagram of figure 10 and in the schematic diagram 
of figure 48. 

The metering sample is applied to an adjustable 
gain de amplifier which shapes the output to audible 
frequencies and applies them to a voltage-controlled 

OUTPUTS : SELECTED 

METERING 
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(0-1 V DC) 

DC 

AMPLIFIER 
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OSCILLATOR ~ '--------' 
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FILTER 

OUTPUT 
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SENSITIVITY 

FREQUENCY 

Figure 10. Audible Metering Generator, Block Diagram 

LINE 
LEVEL 
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oscillator. This osci llator, with no metering input, idles 
at a frequency of 800 Hz. This frequency is shifted 
upward in direct proportion to the amplitude of the 
appl ied metering signal. Its upper limit of 1200 Hz, 
representing fu ll scale deflection of the studio meter, is 
reached upon application of a one-volt de sample. 

The entire module, including power supply and 
regulators, f loats with no connection to ground. To 
translate the output of the voltage-control led oscil lator 
to ground, an optical isolator is used. The output of this 
device is a square wave which is applied to a low pass 
filter for conversion to a sine wave. This is applied to an 
output amplifier to drive the telephone line. An output 
is also avai lable for application to a subcarrier generator, 
should a radio return link, such as with the BTR -15BR, 
be used. 

SELECTED 
METERIN G 

SAMPLE 
I NPUT 

( 0-1 voe l 

I PIJ6 

DC 

4MPL IF IER 

VOLT4GE­

CO N TROLL ED 

OSCILL A TOR 

800 - 1200H 1 

1 
I SOLATOR 

SENSITIVITY FREQUE NCY 

11 

Adjustments on this module include: an idling 
FREQUENCY control, R 11, for tuning the voltage­
control led osci llator; SENSITIVITY control, R4, for 
adjusting the gain of the de amplifier for full scale 
sensitivity; and a LINE LEVEL control. R33, for 
adjusting the level of the metering signal applied to the 
telephone line. 

Subaudible Metering Generator 

This module is located in the transmitter unit of 
the BTR-15BR system. It converts the de metering 
sample into a 20 to 30 Hz signal which may be sent back 
to the studio unit on a subcarrier or other return link 
capable of passing 20 Hz. Circu its are shown in the block 
d iagram of figure 11 and in the schematic diagram of 
figure 49. 

FREQUENCY 

O IVI OER 

( + 4 0) 

20- 30 H• 

1 LOW- PA SS 

FILTE R 

OUTPUT 

AMPLIFIE R 

OUTPUT 
L EVEL 

OUTPUT TO 
SUBC ARR 1ER 
GENERATOR 

Figure 11. Subaudible Metering Generator, Block Diagram. 

The metering sample is applied to a de amplifier 
which has a roll -off to reduce its response above 30 Hz. 
I ts output is applied to a voltage-control led oscillator. 
This osci llator, with no metering input, idles at a 
frequency of 800 Hz. Frequency is shifted upwards in 
direct proportion to the amplitude of the applied 
metering signal. Its upper limit of 1200 Hz, representing 
ful l-scale deflection of the studio meter, is reached upon 
application of a one-volt de sample. 

The entire module, including power supply and 
regulators, floats electrically with no connection to 
ground. To translate the output of the voltage-controlled 
oscillator down to ground, an optical isolator is used. 
The output of this device is applied to an integrated 
circuit divider chain for frequency scaling down to the 
20 to 30 Hz region. The output of this d ivider chain is a 
square wave which is applied to a low pass filter for 
conversion to a sine wave. This sine wave is applied to an 
adjustable-gain amplifier which drives either the internal 
metering return SCA subcarrier generator or an external 
subcarrier system. 

Adjustments on th is board include: an idliny 

FREQUENCY control, R11, for tuning of the voltage­
controlled oscillator; SENSITIVITY control , R4, for 
adjusting the gain of the de amplifier for fu ll scale 
sensitivity ; and an OUTPUT LEVE L control , R32, for 
adjusting the level of the metering signal applied to the 
subcarrier generator. 

Power Supply 

Power input of 120/240 volts 50/60 Hz is applied 
to the transmitter unit through an ac line filter and a 1/2 
ampere slo-blo fuse. The power supply is normally 
shipped connected for 120 Vac input. To verify or to 
change the power input connections, refer to the 
schematic diagram of figure 45. 

The power supply printed circuit board holds most 
of the power supply resistors and diodes. Output of the 
power supply is 15 Vdc and 5 Vdc regu lated, 22 Vdc, 
15 Vdc and a -15 Vdc auxil iary unregulated. A lso 

mcluded 1s a floating unregulated power supply pro­
viding 15 Vdc, · 1 5 Vdc with floating common. 
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PRE-INSTALLATION CHECK 

It is recommended that the front panels be pulled 
forward for a brief superficial inspection. Be sure the 
various printed circuit boards are secure, the integrated 
circuits and transistors are seated in their sockets, and 
that the fuse•hotder caps are installed. The rear door of 
the transmitter unit should be swung down and the 
relays and fuses confirmed as being in place. 

Check the subcarrier generator frequency deter-

mining parts for installation and correct value, as 
presented in table 1. See figure 41. Check the subcarrier 
demodulator frequency determining parts for installa­
tion and correct value, as presented in table 2. Refer to 
figure 42. 

One Studio Unit, one T ransmitter Unit, and two 
instruct ion manuals are shipped with each system as 
standard items. 

TABLE 1. SUBCARRIER GENERATOR, 
FREQUENCY DETERMINING PARTS 

Frequency 

CA 
CB 
cc 
CD 
CE 
CF 
CG 
LA 
LB . 

CA 
CB 
cc 
CD 
CE 
CF 
CG 
CH 
Cl 

LA 
LB 
LC 
LO 

26 kHz 39 or 41 kHz 67 kHz 110 kHz 

1500 1000 560 390 
1500 1000 560 390 
1500 750 470 470 

270 150 120 68 
3300 1500 1000 680 

680 1200 470 270 
2000 1500 820 220 

22 10 4.7 3.9 
15 4.7 3.9 2.2 

Value~ shown in picofarads and millihenries, ±5% or better. 

26 kHz 

1500 

2000 

250 

680 
160 

680 

250 
2000 

1500 

33 

33 

33 

33 

TABLE 2. SUBCARRIER DEMODULATOR, 
FREQUENCY DETERMINING PARTS 

39 kHz 41 kHz 67 kHz 

1110 1110 910 
680 620 1000 

75 68 82 
390 360 430 

51 43 75 
390 360 430 

75 68 82 
680 620 1000 

1110 1110 910 

33 33 10 

33 33 10 

33 33 10 

33 33 10 

Values shown in p icofarads and millihenries, ±5% or better. 

135 kHz 185 kHz 

270 220 
270 220 
330 120 

91 36 
620 270 
220 75 
240 150 
2.2 2.2 
2.2 2.2 

110 kHz 185 kHz 

910 180 
1500 910 

75 75 
510 100 

47 51 
510 100 

75 75 
1500 910 
910 180 

3.3 3.3 

3.3 3.3 

3.3 3.3 

3.3 3.3 

wigfi
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INSTALLATION 

GENERAL 

Appropriate locations should be selected in rack 
cabinets for the studio and transmitter units of the 
BTR-158. Both units should be mounted at heights that 
are convenient for use and for observation of meter 
readings. Since the studio unit will receive frequent 
operator attention during the routine controlling and 
logging operation, its location at the studio should 
receive careful attention. Since the transmitter unit may 
require occasional adjustment of front panel controls, its 
location is also important. It is suggested that the 
transmitter unit lbe located so as to provide easy access 
for weekly calibration. In each case, rack cabinets should 
be well bonded to a good ground system. 

NOTE: It is high ly recommended that no 
connections be made to the BTR-15B by 
installing personnel unti l the basic concepts 
of system operation are understood. The 
reader is referred to these concepts as they 

are presented in the preceding chapter, 
under DESCRIPTION, and with particular 
reference to the system block diagrams of 
f igures 1, 2 and 3. 

BTR-15B SYSTEM INTERCONNECTIONS 

Installation of studio and transmitter units may 
proceed as soon as installation personnel are thoroughly 
fami liar with the princip les involved in the particular 
BTR-15B system to be used. 

The first stage of installation will involve the 
studio and transmitter units only ; no connections will be 
made to the transmitting equipment. After the units are 
installed and operation is confirmed, the remainder of 
the installation may be accomplished. 

The control path to the transmitter site, and the 
metering path to the studio should be completed. 

REAR OF STUDIO UNIT 

POWER INPUT 
(120 OR 2 4 0 VAC) 

POWER INPUT 
( 120 OR 240 VAC) 

lPl47 

TELEPHONE 
LINE 

TELEPHONE LINE 

REAR OF TRANSMITTER UNIT 

TELEPHONE 
LINE 

TELEPHONE LINE 

Figure 12. Telephone Line Interconnections 
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BTR-15BW Studio-Transmitter Units 

In the case of the BTR-15BW, the interconnecting 
link is simply a telephone line to carry control tones of 
300 Hz to 400 Hz produced at the studio unit and 
metering tones of 800 to 1200 Hz produced at the 
transmitter unit. Figure 12 illustrates the telephone line 
connections to the rear of these units. Make these 
connections. Then with reference to figures 39 and 45, 
verify the power transformer primary connections in 
each unit for the power source to be used. 

The next step is to check that control signals 
originating at the studio are received correctly at the 
transmitter. For this test, make no connections to the 
control terminals or metering terminals of the trans­
mitter unit (figure 23). The test for return of metering 
signals is described later. 

With power applied to both units, press the RAISE 
button on the studio unit. This should make the raise 
re lay, K17, pull in. Pressing the LOWER button should 
make the lower relay, K18, pu ll in. Pressing a numbered 
button on the studio unit should energize the corre­
spondingly numbered re lay at the transmitter unit. 

Should there be a problem at this point, check 
interconnections between studio and transmitter units to 
be sure each line is carrying the correct signal. To assist 
in initial setup, recommended standards are given in 

table 3. The first three measurements involving the 
telephone line are made at the telephone line terminals. 
Refrain from making internal adjustments unless a 
reading is definitely unsatisfactory. 

BTR-15BR Studio Unit 

Figure 13 illustrates subcarrier and radio equip­
ment connections to the studio and transmitter units of 
the BTR-15BR wireless systems shown in figures 2 and 
3. At the rear of the studio unit, the CONTROL 
OUTPUT jack normally delivers a subcarrier signal which 
is frequency-modulated by the control tone (300 to 400 
Hz). This signal is to be routed to the STL transmitter 
multiplex or subcarrier input. If an external subcarrier 
generator is to be used, the internal generator is removed 
and replaced with a jumper/ terminating board (figure 
18). The connector will then deliver the control tone 
itself. 

Metering input to the studio unit is normally 
applied from the output of a telemetry receiver, or any 
receiver capable of extracting the metering tone from 
the AM or FM broadcast carrier. For FM, an SCA 
receiver modified for telemetry purposes is customarily 
used. For AM, any receiver with a 1.5 volt peak-to-peak 
subaudible output may be used. (The studio unit of the 
BTR-15B can be easily modified to increase its sensi­
tivity by as much as 20 dB above this figure). 

REAR OF STUD IO UNIT 

M ETERING CONTROL 

POWER INPUT 

INPUT OUTPUT 
""I 0,........,0~0~0~0-0.,,....,0"'1 

I 120 OR 240 VAC J 

CONTROL OUTPUT TO STL 
( I f EXTER NA L SU8C,UtA l [R tS US [0 , 

THIS l.l lN£ GO£S TO THA'T OEIII lWHOS[ 
OU TPUT OOES TO STL} 

'.::::======= METERING I NPUT FROM TEL EM ETRY 
RECEIVER OR MONITOR 

REAR OF TRANSMITTER UNIT 

..__r-__ :=--] 
METERING 

POWER 1:1PUT 

120 OR 2 4 0 VAC 

IP141 

7 
OUTPUT METERING OUTPUT TO 

CO TRO J 
TRANSMITTER OR SCA GEN 

{0 0 0 0 0 0 0 I 7NPU;n:::=== 

~ CONTROL I NPUT FROlol 
I ~TL RECEIVER 

Figure 13. Wireline Interconnections 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

15 

TABLE 3. RECOMMENDED CONTROL AND METERING STANDARDS 

Control or Signal level 

Control tone leaving studio 0dBm 

Metering tone leaving transmitter 0dBm 

Maximum telephone line loss, 300,Hz to 1200 Hz 30 dB 
(with 0 dBm send level at each end of line) 

Subcarrier generator output at studio site 1.5 volts peak-to-peak 
(used for control; connects to STL transmitter) 

Subcarrier demodulator input at t ransmitter site 1.5 volts peak-to-peak 
(used for control; driven by STL receiver) of subcarrier 

Subcarrier generator output at transmitter site (used Adjustable up to 6 volts 
for metering return to studio; connects to peak-to-peak 
FM transm itterl 

Subcarrier demodulator input at studio site (used 1.5 volts peak-to-peak 
for metering; driven by FM receiver) of subcarrier 

Control signal direct output at studio 1 .5 volts peak-to-peak 
(connects to external subcarrier generator) 

Control signal direct input at transmitter site 
(driven from STL via external subcarrier demodulator) 

1.5 volts peak-to-peak 

Metering signal direct output at transmitter site 
(connects to AM transmitter or to external 
subcarrier generator) 

Metering signal direct input at studio site 
(driven from AM or SCA receiver) 

Modulation of AM transmitter by 
metering signal 

Deviation of SCA subcarrier at FM transmitter 
site by metering signal 

Make connections that link the studio and trans­
mitter units as indicated in figure 13, but do not connect 
control terminals or metering terminals of the trans­
mitter unit (figure 23) to the broadcast transmitter 
equipment at this time. With reference to figures 39 and 
45, verify the power transformer primary connections in 
each unit is for the power source that is to be used. 

Next check that control signals are received 
correctly by the transmitter unit. The test for return of 
metering signals will be made later. 

With power applied to both units, press the RAISE 
button on the studio unit. This should make the raise 
relay, K17, on the transmitter unit pull in. Pressing the 
LOWER button should make the lower relay, K18, pull 
in. Pressing a numbered button on the studio unit should 
energize the correspondingly numbered relay at the 
transmitter unit. 

Should there be a problem at this point, check 
interconnections between studio and transmitter units to 
be sure each line is carrying the correct signal. To assist 
in initial setup, recommended standards are given in 
table 3. The measurements applicable to wireless systems 
are made at the type BNC connectors. Refrain from 
making internal adjustments unless a reading is definitely 
unsatisfactory. 

Subaudible: up to 6 volts 
peak-to-peak, adjustable. 

Audible: approximately 1.5 
volts peak-to-peak, fixed 

1.5 volts peak-to-peak 
of metering signal 

5% (6% maximum) 

800 Hz 

If the metering signal to be fed to the studio unit 
is a sample of the undemodulated subcarrier as radiated 
from the FM transmitter, then an optional internal 
subcarrier demodulator is substituted (figure 18) for the 
jumper/terminating board in the studio unit. 

BTR-15BR Transmitter Unit 

The CONTROL INPUT connector of the trans­
mitter unit is generally connected to the multiplex or 
subcarrier output of the STL receiver, and the internal 
subcarrier demodulator extracts from the subcarrier a 
replica of the control tones originating at the studio. If 
the signal to be fed into the CONTROL INPUT con­
nector is in the form of an audible tone, as supplied by 
an external subcarrier demodulator, then the internal 
subcarrier generator must be replaced by a jumper/ 
terminating board (figure 22). 

The METERING OUTPUT jack of the BTR-15BR 
transmitter unit normal ly delivers 20 to 30 Hz metering 
tones. These may be applied to the subcarrier generator 
in the FM transmitter, or for AM, to the RCA accessory 
MIU-1 Metering Insertion Unit, Ml-561458. If the FM 
transmitter is not equipped with a subcarrier generator, 
an accessory subcarrier generator board for telemetry is 
available to plug into the BTR-158 R transmitter unit in 
place of the existing jumper/terminating board (figure 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

16 

22). The METER ING OUTPUT jack will then deliver a 
tone-modulated subcarrier signal which may be applied 
directly to the transmitter mu ltiplex input. If program 
service is to be accommodated along with the telemetry 
signal, the RCA BTX-1 A Subcarrier Generator is re­
commended and no modification of the BTR-15B R will 
be necessary. 

Telemetry SCA Generator (Optional) 

As previously mentioned, an accessory plug-in sub­
carrier (SCA) generator board, Ml-561181 -1, (67 kHz) is 
available for telemetry use w ith the BTR-15B trans­
mitter unit when the FM transmitter is not equipped 
with a subcarrier generator. This wi ll of course require 
use of the optional plug-in subcarrier demodulator board 
at the studio unit. This accessory generator is for 
telemetry use only and will not carry program material. 

The normal operating frequency of the accessory 
generator is 67 kHz, but other frequencies from 26 kHz 
to 185 kHz are available on special order. Subcarrier 
signal from the METERING OUTPUT jack may be fed 

conveniently into one of the telemetry input jacks J104 
or J105 on the main frame of the RCA BTE-15 FM 
Exciter. When using either of these inputs, it will be 
necessary to jumper pin 4 to pin 1 on whichever jack is 
used. In this way, subcarrier input will be fed directly to 
input terminals 12 or 13 of the FM exciter. (See figure 
50, I B-8027524 or 8027524-1). 

BTX-1 B Subcarrier Generator (Optional) 

If program service is to accompany the telemetry 
signal, the RCA BTX-1 B Subcarrier Generator is recom­
mended for use with the BTE-15 FM exciter in the FM 
transmitter. In this case, the optional subcarrier genera­
tor will not be needed at the BTR-15B transmitter unit, 
and the telemetry tones from the MET ERING OUTPUT 
jack may be fed directly to the SCA input jacks J 104 or 
J105 on the main frame. T he optional demodulator 
board, however, will still be required at the studio unit. 

METERING CONNECTIONS 

NOTE: Before any metering connections are 
made to the BTR-15B, it is recommended 
that the installer read the following instruc­
tions so that the metering requirements of 
the system will be understood. 

Voltage Samples 

Obviously, metering signals applied to the 
BTR-158 metering terminals are not the same voltages 

and currents that are indicated on the transmitter panel 
meters. They are "metering samples," derived independ­
ently and in such a manner that they represent the meter 
readings without interfering with the meters. 

Whatever the source of the metering voltage 
sample, it should measure in the vicinity of 2 volts de 
when a 22 k resistor is connected across it, and it should 
not measure more than 10 volts when the resistor is 
disconnected. It must be no more than 350 volts peak, 
or de referenced to ground, or damage may result to the 
BTR-158. It should not be more than 50 volts above or 
below ground unless wiring is protected and all terminals 
and points where it is exposed, covered. The use of 
shielded wire, conduit, and other techniques to keep rf 
out of the metering samples is encouraged. 

RCA offers a variety of kits designed for several 
sampling functions, the principles of which are described 
in the following paragraphs. 

Plate Voltage and Plate Current Sampling 

The RCA sampling unit for one of these functions 
is available as PVK-1 or PVK-2 Plate Voltage Sample 
Resistor Kit, Ml-561482-* or Ml -561483, respectively. 

This method of plate voltage sampling is illustrated 
in figure 14A, where resistors R1, R2 and R3 have been 
added to develop an output voltage representative of 
plate voltage. R1 and R2 are typically stable metal­
oxide resistors of several megohms, with power ratings 
of 10 to 20 watts. R3 is in the vicinity of 10 k to 100 k 
ohms and serves to keep the output sample terminals at 
a reasonable voltage should the load (transmitter unit) 
be removed. The target output voltage is 2 Vdc with 1 
volt minimum and 10 volts maximum. Less than 1 volt 
may not produce full-scale deflection of the studio 
meter, and more than 4 volts may make setting of the 
calibration controls difficult. 

Figure 14B shows the addition of a shunt resistor, 
R4, to the cathode circuit. This resistor of about 1.5 
ohms develops a plate current sample at a point of safe 
potential in the circuit. The value of this resistor is 
calculated to develop 2 volts with normal plate current 
flowing. Two resistors in parallel are recommended for 
safety, in which case two resistors of three (3) ohms 
each would provide the proper voltage. 

WARNING 

Connections to this resistor must be secure. 
A poor connection or open resistor will 
result in excessive voltage appearing at the 
output sample terminals. It is for this reason 
that paralleled resistors are preferred. 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

2P091 

PANEL. 

WfftltS 

V 

.. 
@ 

., 

., PLATE 
VOLTAGE 
SAMPLE 
OUTPUT 

DERIVING PLATE VOLTAGE SAMPL[ 

,ROM PRI OF 
FI L AMEN T 

TRANS. _: ________,~ 11 

~IIU.LL. er111111.uuuw 
0111 I ll.ICON Dt OOf. 

© 

I 
.001u , ••< 
ooo,uu,o• 
CAJIACITOlillM r···· 

••c 

PLATE 
CURRENT 
SAMPLE 
OUTPUT 

.. 

~-------.........-,{-

n 

NOT[' IT IS RECOMM[NOEO THAT PAULLEL 
RESISTORS IE USEC ,011 114. 

® 
OERI\/IN'G PLATE CURRENT SAMPLE 

,o, 
1/l''W 

,o, 
1/1:W 

10, 
1/l w 

I 

I': 

I': 

I': 

~.. , .. 
18 TO , 8 CIA, SOLID 

TRANS M ISSION LI N£ 

FILAMENT 
IOR LINE) 
VOLTAGE 
SA MPLE 

TOWER 
Rf SAM PLE 

TRANSMISSION 

LI NE 
SAMPLE 

ADJUSTMENT SCREW 

GAP 

Figure 14. Deriving Metering Samples. 

17 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

18 

AC Sampling 

Since metering inputs to the BTR-15B must be de, 
ac voltages such as f ilament and line voltages must be 
rectified to be sampled. Filament voltages must also be 
near ground potential with either a center tap or one 
side grounded. RCA offers the LVK-1 Filament Voltage 
Rect ifier Kit, Ml -561463, 120 to 240 VAC, as an op­
tional accessory for this purpose. A simple method of 
sampling ac filament or line voltages is shown in figure 
14C. 

RF Sampling 

Since the AM tower is a linear device, antenna base 
current may be measured by connecting a capacitive 
voltage divider from antenna to ground and measuring 
the voltage as shown in figure 14D. An RCA Antenna 
Voltage Kit, RFK-1, Ml -561193-1 is available as an 
accessory for this purpose. The 10 pf capacitor may be a 
short piece of coaxial cable or transmitting mica capaci· 
tor. The divider provides about 50 volts peak which is 
rect ified by a 200 volt high-speed type diode and 
smoothed by an .01 µf capacitor. For high base voltage 
installations, reduce the value of the 10 pf capacitor to 
lower the voltage at the junction of the capacitors. The 
same system may be used to measure transmission line 
or common point current. 

FM systems may use the method illustrated in 
f igure 14E, although it must be constructed carefully to 
avoid damage to transmitting equipment , therefore pur­
chase from a manufacturer is recommended. An optional 
FM Antenna Voltage Kit is available from RCA as 
RFK-2, Ml-561193-2 or RFK-3, Ml-561193-3. 

"RAI SE" 
TERMINAL P41 RS 

~ 

Gu 

"R41SE " 14 

~II "RAI SE" 

THIS REL4Y IS 
ENERGI ZED WHE N 
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Monitor Sampling 

Outputs from reflectometers and frequency moni­
tors are generally as low as 25 µA, and in the case of the 
frequency monitor, an offset adjustment may be re­
quired (no input results in half-scale deflection) . Both 
these disadvantages are solved by use of a de amplifier, 
such as the RCA Type CSA-3, Ml-561461, connected 
between the reflectometer or frequency monitor and the 
BTR-15B. 

CONTROL CONN ECTIONS 

NOTE: Before any control connect ions are 
made to the transmitter unit of the 
BT R-15B, it is recommended that the in· 
staller read the fo llowing paragraphs so that 
control requirements of the system will be 
thoroughly u nderstood. 

Figure 15 is a simplified schematic showing the 
"Raise" control section of the BTR-15B t ransmitter 
unit. A series of relays, identified as " 1" through " 15" 
and actuated by the CHANNEL SELECTO R push­
buttons on the studio unit, allows 15 terminal pairs to 
be selected, one at a time. After a pair has been selected, 
the circuit between terminals of the pair is completed by 
energizing the Raise re lay . With selection of any one 
channel , a ll other channels are locked out. This circuitry 
is duplicated for the Lower terminal pairs, and there is 
no connection between Raise and Lower circuits. A 
third set of contacts on each channel relay selects the 
metering sample for that channel. 

~ll "2
" 

THIS REL 4Y P ULLS 
IN WHEN CHANNEL 2 
I S SELECTED 

Figure 15. Control Connections, Simplified Schematic 
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Figure 16. Control Circuitry, Simplified Schematic 

Figure 16 illustrates simple control circuits and 
how they may be connected to the Raise and Lower 
pairs of the BTR-15B transmitter unit. When Channel 1 
is selected, the 24 volt de relay will be energized by 
pressing the RAISE button. Selecting Channel 2 and 
pressing and LOWER button will energize the 12 Vac 
relay coi l. Going to Channel 4 and pressing the LOWER 
button will c lose the pushbutton circuit. 

Control Contact Loads 

Current through the control contacts of the 
BTR-15B should never exceed 1 ampere, even of a 
transient nature; a lesser value is preferred. External ac 
loads must be bypassed by a series RC network. Values 
ot 0.1 µf and 100 ohms are suggested for small loads. 
Voltages should not exceed 250 volts de or peak ac. Use 

of interface relays, as described in the following para­
graph is to be encouraged. 

Use of Inte rface Relays 

Channels are isolated from each other, that is, 
there are no connections between channels inside the 
unit. This allows great flexibility, since various voltages, 
ac and de, can be used with the control system. 
Nevertheless, it is considered wise to use a repeating or 
interface relay between the BTR-15B and outside loads. 
These relays have important advantages. They prevent 
serious control transients from entering the circuitry of 
the BTR-158. They provide a form of power gain, 
handling loads up to several amperes without ill effect to 
the BTR-158. They also provide a means for opening, 
instead of closing circuits, where necessary, by use of 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

20 

relays with normally closed contacts (figure 16, Channel 
15). It is suggested that these relays be operated from a 
simple de supply, and with their coils shunted by a diode 
to suppress transients. Connect the diode as shown in 
figure 16 so that it will not conduct coil energizing 
current. 

RCA provides a series of plug-in relays that can be 
mounted on a rack panel so installer can interface high 
current/voltage transmitter circuits with the BTR-15B 
1 ransmitter unit. Contact your RCA representative for 
information on various types of re lays available. 

Fail Safe Circuits 

FCC regulations require that the remote control 
system be fail-safe, meaning that a control system or link 

failure will take the transmitter off the air. This is 
accomplished in the BT R-15B by means of the fail safe 
circuitry in the transmitter unit. The fail-safe output is 

in the form of a single-pole, double-throw relay contact. 
When the control system is operational the fail -safe relay 
is energized and a pair of terminals on the rear of the 
transm itter unit is closed. When a failure occurs in the 
control system, or in the link carrying control system 
signals, the normally-closed fail-safe contacts are opened. 
Terminals of these contacts must be connected to 
transmitter control in a manner that will take the 
transmitter off the air should the contacts open. A 
commonly used method is to connect these contacts in 
series with the transmitter door interlock system. 

Auxiliary Power Circuits 

The terminals labeled AUX POWER on the rear of 
the BTR-158 transmitter un it are intended to supply 
power to RCA accessory kits. Available at the terminals 
is 15 Vdc at up to 100 mA. Use of this power for 
miscellaneous non-remote control purposes is not re­
commended. 

OPERATION 

Connections to the units should be made perma­
nent, with power applied continuously, so that controls 
are operational at all times. 1 f a wireless system is used, 
of course the radio subcarrier links must be operating 
properly before control or metering can be accom­
plished. 

The LOCAL/H EMOTE switch on the transmitter 
unit must be in the REMOTE position for the studio 
unit to assume control. Operation is simple. Going, for 
example, to Channel 1, pressing the RAISE button will 
actuate the device connected to the Raise/1 terminals at 
the transmitter, such as a relay to turn on the filaments. 
Other channels may be selected and operated as well as 
monitored. 

Operation of the system from the transmitter site 
is accomplished after depressing the LOCAL switch on 
the transmitter unit. This disconnects the studio unit 
from the system. RAISE and LOWER switches control 
the respective relays just as if they were controlled from 
the studio. The selected channel can be determined by 
observing the front panel readout lamps. 

Before using the BTR-15B, return transmitter 
control to the studio by pressing the REMOTE COM­
MAND switch, and make the following routine tests and 
adjustments to assure proper calibration of the system. 

ROUTINE ADJ USTMENTS 

The controls to be checked initially as well as 
routinely are the meter ZERO SET and CALI BRATE 
controls on the studio unit, and the channel CALI­
BRATE controls on the transmitter unit. 

Adjustments are made with the help of a voice link 
between studio and transmitter locations. With the 
LOCAL/REMOTE switch on the transmitter unit in 
REMOTE, select the CA L channel by pressing the CAL 
button on the studio unit. Now press the RA ISE button. 
The meter should show a deflection to mid scale. If it 
does not, adjust the CALIBRATE control until it does. 
Release the RAISE button. The meter pointer shou ld 
drop to zero. If it does not, adjust the ZERO SET 
control. Recheck mid-scale deflection by pressing the 
RAISE button. Readjust CALIBRATE control if neces­
sary. 

At the transmitter site , adjust the channel CALI­
BRATE controls to make the studio meter readings 
coincide with the transmitter meter readings. Check 
these controls as often as required or deemed necessary , 
probably weekly. 

INTERNAL ADJUSTMENTS 

The various modules in the BTR-158 have adjust­
able controls that provide a means to compensate for 
manufacturing tolerances and offer operational fl exi­
bility. The settings of these controls should not be 
altered unless it has been determined that a problem 
exists which will be corrected by readjustment of the 
control. For the location of these controls, refer to the 
component diagram for the particular module. When 
making measurements involving a test point, the 
common lead of the test equipment is connected to the 
chassis, except for TP1 through TP4 on the Audible 
Metering Generator and Subaudible Metering Generator, 
where the common side of the equipment is connected 
to the floating common point. 
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Control Generator 

The quiescent frequency of the Control Generator 
should be within the limits of 280 to 320 Hz and is 
frequency-shift-keyed upward to about 400 Hz. Refer to 
the schematic diagram, figure 40. Observe TP7, the 
violet test point on the Control Generator board, and 
adjust the CONTROL TONE FREQUENCY control, 
R27, to an indicated 300 Hz. Use a frequency counter, 
compare the tone with an accurately calibrated audio 
oscillator, or use an oscilloscope to set the tone to the 
fifth or sixth harmonic of the power line, depending on 
the input frequency. 

The amplitude of the control tone output is set by 
the CONTROL TONE AMPLITUDE control, R41, and 
is normally adjusted to a level of O dBm into the 
telephone line. Use a VTVM calibrated directly in dBm 
for this adjustment, or an ac VOM as an alternate. 
Should excessive RF or noise appear on the line, use 
TP8, the gray test point on the control generator board. 

If this is done, set for an indication of +6 dBm. 
The drop in an internal resistor will reduce this to O dBm 
on the telephone line. There is no adjustment provided 
for the control-tone-output level as applied to the 
subcarrier generator; th is is fixed by internal resistor 
values to a suitable value. 

Control Demodulator 

The DEMODULATOR TUNING control, R27, 
sets the operating point of the pulse counter. Refer to 
the Control Demodulator Schematic Diagram, figure 47. 
It may be set by observing TP "E", the green test point 
on the Control Demodulator board. While observing this 
test point, press the RAISE button on the studio unit to 
send a continuous pulse train. Then set the demodulator 
tuning control for zero volts de as read on an ordinary 
de voltmeter connected between ground and test point 
"E" (green) on the Control Demodulator. When the 
button at the studio is released, test point "E" will show 
a negative voltage reading. When the RAISE, LOWER, or 
RECYCLE buttons are held down, the reading will go to 
zero and will show "dither" or low-frequency variation 
due to the presence of the low-frequency train. 

The RAMP control, R41, allows the various pulses 
to be correctly separated according to their width. If 
misadjusted one control command could be misinter­
preted by the comparators, IC12 through IC15 as being 
another. For example, pressing the studio RAISE button 
might result in the Lower relay being energized, or 
perhaps the other way around. Prior to resetting the 
RAMP adjustment, be sure that the Control Generator 
and the DEMODULATOR TUNING controls are both 
correctly set. To adjust the RAMP control, press the 
studio RAISE button. When the RAMP control is 
turned, a point will be reached where the Lower relay 
will be energized instead of the Raise relay. Turning the 
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control the other way, the Raise relay will become 
de-energized. The correct setting for this control is 
midway between these two settings. After resetting this 
control, confirm that all other functions are satisfactory. 
Minor readjustment may be necessary. 

Audible Metering Generator 

The FREQUENCY control, R 11, sets the "no 
input" frequency of the metering oscillator. Refer to the 
schematic diagram, figure 48. To set this control, go to 
an unused telemetry input or the CAL position. Connect 
a frequency counter or other measurement device (see 
the suggestions listed under "Control Generator") to 
TP6, the gray test point on the Audible Metering 
Generator board. Set the FREQUENCY control for an 
indication of 800 Hz. The acceptable limits are 780 Hz 
to 830 Hz. 

The SENSITIVITY control, R4, sets the sensitivity 
of the voltage-controlled metering oscillator. When the 
calibration voltage is applied to the unit, this control is 
adjusted for a metering oscillator frequency of 1000 Hz. 
To set the SENSITIVITY control, go to the CAL 
position and press the RAISE button. This applies the 
calibration voltage from the Audible Metering Generator 
board terminal 3, through contacts on raise relay K17 
and calibrate relay K16, to terminal 1 of the Audible 
Metering Generator board. Refer to the Transmitter Unit 
Schematic Diagram, figure 45. This applies the calibra­
tion voltage to the de amplifier. Set the SENSITIVITY 
control for an indication of 1000 Hz at TP6, the gray 
test point, using the same procedure recommended in 
the preceding paragraph. Acceptable limits are 980 Hz to 
1020 Hz. 

The LINE LEVE L control, R33, sets the ampli­
tude of the metering tone applied to the telephone line. 
This will normally be set to a level of O dBm into the 
line. Use a VTVM calibrated in dBm for this adjustment, 
or an ac VOM as an alternate. Should the line have RF 
or noise on it, use TP7, the white test point, on the 
Audible Metering Generator board. If this is done, set 
for an indication of +6 dBm. The drop in an internal 
resistor will reduce this to O dBm on the telephone line. 
There is no adjustment provided for the metering tone 
level applied to the Subcarrier Generator; this is fixed by 
internal resistor values to a suitable value. 

Subaudible Metering Generator 

The FREQUENCY control, R11, sets the "no 
input" frequency of the metering oscillator. Refer to the 
schematic diagram, figure 49. To set t his control, go to 
an unused telemetry input or the CAL position. Connect 
a frequency counter or other measurement device (see 
Control Generator equipment suggestions, above) to 
TP6, the gray test point on the Subaudible Metering 
Generator board. Set the FREQUENCY control for an 
indication of 20 Hz± 1 /2-Hz. 
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The SENSITIVITY control, R4, sets the sensitivity 
of the voltage-controlled metering oscillator. When the 
calibration voltage is appl ied to the unit, this control is 
adjusted for a metering oscillator frequency of 25 Hz. 
To set the SENSITIVITY control, go to the CAL 
position and press the RAISE button . This applies the 
calibration voltage from the Subaudible Metering Gen­
erator board terminal 3, through contacts on raise relay 
K17 and calibrate relay K16, to terminal 1 of the 
Subaudible Metering Generator board. Refer to the 
Transmitter Unit, Schematic Diagram, figure 45. This 
applies the calibration voltage to the de amplifier. Set 
the SENSITIVITY control for an indication of 25 Hz± 
1 /2-Hz at TP6, the gray test point, using the same 
procedure recommended in the preceding paragraph. 

THE OUTPUT LEVEL control, R32, sets the 
amplitude of the metering tone applied to the Subcarrier 
Generator. This will normally be set to a level of O dBm 
output. Use a VTVM calibrated in dBm for this 
adjustment, or an ac VOM as an alternate. Shou ld the 
line have RF or noise on it , use TP7, the white test 
point, on the Subaudible Metering Generator board. If 
this is done, set for an indication of +6 dBm. 

Audible Metering Demodulator 

The OVERS HOOT control, R45, sets the effective 
damping of the meter movement. Refer to the Audible 
Metering Demodulator Schematic Diagram, figure 43. 
First, set both controls on this board fully counterclock· 
wise. Then adjust the OVERSHOOT control so that the 
meter nearly overshoots when a step voltage is applied to 
the metering system. A convenient step for adjustment is 
the calibrate signal. Merely select the calibrate channel, 
and alternately press and release the RAISE button for a 
step input to the metering system from the internal 
calibration voltage at the transmitter site. 

The ACCE LERATION control, R42, sets the 
amplitude of the ''speedup" appl ied to the meter 
movement. After the OVERSHOOT adjustment is made, 
the ACCELERATION is adjusted. As it is advanced from 
the counterclockwise position, it wil l be noticed that the 
meter movement is more and more responsive. Finally, 
the meter overshoots, and the control may be backed off 
somewhat. The meter-movement rise time is quickened 
if a smal l overshoot is permitted. 

Subaudible Metering Demodulator 

The INPUT LEVEL control, R1, is the only 
control on this board. Refer to the schematic diagram, 
figure 44. With a signal containing subaudible metering 
information applied to this module, adjust the INPUT 
LEVEL control for a reading of-6 Vdc at TP "E", the 
violet test point, using an ordinary voltmeter. Should the 
input signal be of very low amplitude, the sensitivity of 
the amplifier, IC4, can be increased by installing a 

resistor in parallel with R 15. A value of 2200 ohms 
installed in the holes provided will give an increase in 
galn of about five times (14 dB) . A 470 ohm resistor will 
provide a gain increase of about twenty times ( 26 dB) . 

Subcarrier Generator 

The FREQUENCY control, R4, adjusts the center 
frequency of the Subcarrier Generator. The Subcarrier 
Generator Schematic Diagram is presented in figure 41. 
Observe TP2, the yellow test point, with a counter or 
oscilloscope and adjust the FREQUENCY control for 
the correct frequency . For a list of frequency­
determining (FD) parts, refer to table 1. It may be 
advisable if a counter is used, and will be necessary if an 
oscilloscope is used, to first remove any modulation on 
the subcarrier prior to setting the frequency. This can be 
done by turning the DEVIATION control, Rl, fully 
counterclockwise. 

The DEVIATION control, R1, is set by using an 
SCA modulation monitor, an oscilloscope, or by o bserv­
ing the subcarrier demodulator. Adjust the deviation 
control for a subcarrier deviation of about 5% of its 
center frequency for control purposes or 800 Hz for 
metering service. If the subcarrier demodulator is used t o 
measu re the subcarrier deviation, refer to the section on 
that module for instruct ion. 

The OUTPUT LEVEL control, R31, is set for 
about 20% injection of subcarrier into an aural STL, or 
1.5 volts peak-to-peak at the output of the Subcarr,er 
Generator (green test point 3). If the Subcarrier Genera• 
tor is used to modulate an FM exciter, the OUTPUT 
LEVEL con trol is adjusted for 9% modulation of the FM 
carrier. Notice that the word deviation as used in this 
section means modulation of the subcarrier by the 
control or metering signal. and the word injection means 
modu lation of the main carrier by the subcarrier. 

Subcarrier Demodulator 

With 1.5 volts peak-to-peak of subcarrier signal 
applied to the Subcarrier Demodulator, figure 42, adjust 
the four inductors, LA through LD, for maximum 
subcarrier amplitude coincident with minimum ripple or 
modulation as observed with an oscilloscope connected 
to TP 1, the orange test point. This filter realignment 
should not be necessary unless a component has been 
replaced. 

The DEMODULATOR TUNING control, R9, is 
used to set the operating point of the pulse-count ing 
discriminator. Connect voltmeter to TP2, the yellow 
test point, and adjust the DEMODULATOR TUNING 
control for a reading of 5 volts de. This reading should 
be within the range of 4 volts to 6 volts de and must not 
exceed 7 volts de. Be sure the subcarrier Generator is on 
frequency and of the correct amplitude before this 
adjustment is made. 
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The OUTPUT LEVEL control, R17, is used to set 
the output level from the Subcarrier Demodulator. This 
control is set for 1.5 volts peak-to-peak output from the 
demodulator as observed at TP3, the green test point. 
Should a particular unit yield higher than this figure , the 
DEMODULATOR T UNIN G control may be adjusted 
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counterclockwise for a vernier adjustment . The sub­
carrier is being deviated correctly for control purposes 
(studio-to-transmitter link) when 0.2 volts rms is meas­
ured at TP2, the yellow test point, of the Subcarrier 
demodulator when the DEMODULATOR TUNI NG con­
trol is set for 5 volts de at TP2. 

MAINTENANCE 

GENERAL 

The transmitter should be visited periodical ly as 
specified by FCC regulations and the remote meter 
readings checked against the transmitter site meter 
readings using the routine adjustment procedure given 
under OPERATI ON. 

In case of a failure of the BT R-15B Remote 
Control System, the following comments may prove 
helpful: 

1. If possible, remove nearby sources of RF when 
the e lectronic circuitry is exposed. Strong RF fie lds tend 
to re-bias amplifiers and saturate IC's, making operation 
unpredictable. 

2. Try to isolate the problem to a specific area. To 
assist in th is, voltages and waveforms are stiown on the 
schematics at key poin ts. By comparing the suspected 
unit with the measurements given on the schematics, the 
difficulty can usually be localized qu ickly . 

3. If an integrated circuit is suspected, carefully 
remove the o ri ginal and p lug in the new one, observing 
polarity. These devices may be inadvertently installed 
backwards and improper installation may damage the 
new IC. The "key" on these I C's is a small dot at pin 1, 
or an indentation at one end, or (for round IC's only) a 
tab extending out from the highest numbered pin. 
Correct orientation of the I C's is shown on the com­
ponent diagrams. 

4. Repairs may be effected by replacing the 
defective component, replacing the defective sub­
assembly, or RCA Field Engineering Service may be 
utilized. 

5. When replacing fuses, replace only with a fuse 
of the type and current rating called for in the 
REPLACEMENT PARTS list. 

6. Upon completion of repairs, be cet lain correct 
polarity is observed for telephone Imes and that any 
other connections that were removed are correctly and 
securely reconnected. 

CARE AND SERVICE OF 
RELAYS AND SWITCHES 

T rouble free relay and switch operation depends 
upon keeping contacts clean and free of dust, lint, 
grease, paint, oil or similar materials. Contamination 
from sources such as these is the most common cause of 
contacts arcing, pitting and burning. 

Relays and switches should be inspected periodi­
cally, and at such t i mes contacts shou Id be cleaned and 
adjusted as necessary. Relay contacts should be cleaned 
with Chlorothene applied with a soft brush after which 
they shou Id be burnished with a tool such as the RCA 
Stock No. 22963 Contact Cleaning Tool. Finally, con­
tacts should be wiped with a clean piece of bond paper. 

The following is a list of conditions to watch for 
when maki11g routine relay maintenance checks. 

• Improperly adjusted res idual screws on relays. 

• Arcing contacts caused by a defective spark 
suprressor. 

• Spring and contact assemblies which show evi­
dence of tampering. 

• Contacts out of alignment more than 1/3 of their 
diameter at the base of the contact points. 

• Loose screws and nuts. 

• Insecurely mounted coils, contacts, and other 
parts. 

• Mutilated or defective screws. nuts, or other parts. 

• Sharp bends or kinks in springs. The free length of 
relay spring can have only a normal bow. 

• Bushings not in the approxrmate center of the 
springs they strike. 
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Figure 17. BTR-15B Studio Unit, Front View 
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Figure 18. Studio Unit, Front View, Drawer Open 
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Figure 19. Studio Unit, Rear View 
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Figure 20. BTR-15B Transmitter Unit, Front View 
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Figure 21. Transmitter Unit, Front View, Drawer Open 
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SUBCARRIER GENERATOR 
-~------OR JUMPER 

0 

SUBCARR IER DEMODULATOR 

OR JUMPER 

Figure 22. Transmitter Unit, Front View, Drawer Open 
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CONTROL TERllllll'llALS lll'ETERl'NG TERMINALS 
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IPl30 

cs, C6, c1, ca, a cs 
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F2 
RAISE 

F3 
LOWER 

Figure 23. Transmitter Unit, Rear View 
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Figure 24. Transmitter Unit, Rear View, Panel Open 
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PARTS ORDERING INFORMATION 

REPLACEMENT PARTS 

When orderi ng replacement µarts, please give 
Stock or Master Item (Ml) Nl1mher, Description, and 
Symhnl of each it,im ordered. 

replacement differing only in minor mechanical or 
electrical characteristics. Such differences will in no way 
impair t he operation of the equipment. 

EMERGENCY SERV ICE 

The part which w ill be supplied against an order 
101 a 1eplaccment item may not be an exact duplicate of 
thr original part. However, it w ill be a satisfactory 

For emergency service after working hours, con• 
t act RCA Parts and Accessories, Telephone 
609-963-8000 or 609-848-5900. 

LOCATION ORDE RI NG INSTRUCTIONS 

Cont,mmtal Unotcd States, lleplacement Parts b~anng a STOCK NUMBER should be ordered f rom RCA Pans and 

,ncludmq Alaska and Acccssones 2000 Clemen-ts Bndge Road - Deptford, New Jersey 08096. 
Httwc111 Replacement Pans bea,,ng a MASTER ITEM (Ml) NUMBER should be ordered from 

RCA. Commerc,al Electronics Sys t ems D,v,s,on Anen t ,on Commercial Service - Camden, 
New Jersey 08102 or your nearest RCA Reg,onal Office. 

Replacement Parts w i th NO ST OCK or MASTER ITEM (Ml ) NUMBER are standard 
components. T hey are nor stocked by RCA and should be obtained from your local 
electronics d•sln butor. 

Dom,n,on of Canadn Order f rom your local RCA Sales Representative or his off,ce or from: RCA V,ctor 
Company Limited, 1001 Lenoir St ree t , Montreal, Ouebec. 

Ou1s,de of Cont1nen1al Order from your local RCA Sales Representative or from: RCA lnternat,onal D,v,s,on, 

United SratPs, A laska Clark , New Jersey - U.S.A. - W,re: RADI OI NTER 

Hawa11, and the Do-
m,n,on of Canada Emergency: Cable RAD IOPART S, DEPTFORD, N.J. 
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REPLACEMENT PARTS 
Symbol Stock No. Drawing No. Description 

I I I 
BTR-158 REMOTE CONTROL SYSTEM ES-561157 OR ES-561158-* 

Cl 
C2 
C3 
C4 
Fl 
F2 
F3 
I l 
I2 
M2 
R 3 
R4 
S1/l 
SW2 
Tl 
T2 
XVl 
XV2 

CRl THRU 
CR4 
CR5 
CR6 
01 
02 

Rl 
R2 

CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
Ql 
Q2 
Q3 
v4 
05 
I C 1 
IC 2 

427450 
427450 
42.5674 
425174 
4273 ~3 
42671 :J 
426710 
4242 79 
4242 79 

MI - 561444 - ll>O 
427.::1 85 
427384 
4,27.,87 
42731l6 
421 0 42 
42b7qz 
248369 
?41;,;.,9 

223973 
2296'i tl 

234!>52 
426764 
'•237/l O 
426183 
4261A3 

5221 22 
~2211 \J 

242220 
74222 0 
242 220 
234552 
242220 
242220 
426763 
424594 
424594 
248024 
422415 
248024 
24~024 
249612 
423790 
425797 

STUDIO UNIT (SU ) MAIN FRAME Ml-561188 

SU MAIN FRAME 

CAPACITUR, 2600MF SOV 
CAPAC ITOR , ,600MF SOV 
CAPAC ITOR , 92 00MF l 5V 
CAPACITUR, 92 0DMF 15V 
FUS E, AOC .!.A SLO BLO, POWER 
FUSE, AOC f A - TELEIHONE LINE 
FUSE, AOC fA - TELF.JHONE LINE 
INDICATOR , READ - LIGHT EMITTING DIODE 
INDICATOR, READ - LIGHT EMITTING DI GDE 
HE TER W/BEZEL l OOUA 
POTENTJUMETER, lK 0,1'~S Z.ER D SET 
POTENTI UHETER, SK CALJB 
SWITCH, BI NARY 
SWITCH, DB 
TRANSFORMER, PO~F.R 
TRANSFORMER, LI ME 
SOCKET, TRA NS ISTOR 
SOCKET, TRANSISTnR 

CONNEC TOR BNC 
FUSE, HOLDEK 

SU POWER SUPPLY BOARD 

SEMICONDUCTORS 

DI ODE - TYPE 1002 
DIODE - TYPE l N4745, Z.E NER 16 V 1 W 
UI ODE - TYPE 1N4734, Z.E NER 5.6 ~ l -
TRANSISTOR - TYPF. 2N3054 
TRANSISTOR - TYPE 2N3054 

RE SI STORS - FIXE D CUMPOSill □N, UMLESS NCTED 

220 OHMS 10¾ 2 W 
100 OHMS 10¾ 2 ~I 

SU CONTROL GENERATOR 

SEM I CONDUCTORS 

DI ODE - TYPE 1N4154 
DI ODE - TYPE l N4154 
DIODE - TYPE lN4154 
DIODE - TYPE l 0D2 
DIODE - TYPE l N4l54 
DIODE • TYPE l N4154 
DI ODE .. TYPE lN4740, ZE NF.11. 10 V l w 
DI ODE - TYPE 1N4744, ZENf.R 15 V 1 w 
DI ODE - TYPE 1N4 74 4, ZENER 15 V 1 1,/ 

TRANSISTOR - TYPE 2N2924 
TR ANS I STOR - TYPE 2N4990 
TRANS I STOR - TYPE 2,~2 92 4 
TRANS I STOR - TYPE 2N2924 
TRANS I STOR - TYPE 21'115293 
I NTEGRATED CI RC UIT - TYPE Sl'; 7485N 
I NTEGRATED C If<CU IT - TYPE SN7493tl 

29 
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Symbol Stock No. Drawing No. Description 

IC3 '•26 76'.\ I NT!:GRAT ED C l KCU IT - TYP I: Si\1741 2, l'l 
IC 4 423 7P) INTE: GRAT EU CI KCLI IT - TY PC S1~74 l 2 l i\ 
JC S THRU 
IC 'l 42512Cl INTE GRATE D CI KCUIT - TY PE S:>174 02'1 
JCQ i.J25797 I NTE GRATEU C JR Cu IT - TYP E SN7493>: 
1c1 0 i.J25797 I NTEGRATE D CI KCUJT - TYPE SN74 92l'' 
IC l l t,2550 1 ! NTEGRATE iJ c 1,~cun - TYPE S~, 74 0,"' 
JC12 425797 I i\TEGRATE D Cl " ClJ IT - TYP F 51•74 93• 
!Cl.3 423 7<17 11,TE GRAT EU CI KCUIT - TY PF Sr•72741 P 
IC J 4 42 ?,7 '"'1 lt•TE GRA TEU CI RCUIT - TY PE 5'<7274 ]. P 
rCl, 423 7"7 I NTEGRAT ED Cl~CU IT - TYP F. SN 72741P 

CAP/IC IT l7RS 

Cl THRU 
C4 4 25t;63 , 0 1 MF b00 V 
C5 THRU 
ca 24P3~1 DISC , , 0 1 MF 100 V 
C9 22?-777 47 MF 20 V 
0 0 737797 15 MF 20 V 
Cll ?45 1~,1 100 MF 20 V 
r.l 2 THRU 
Cl 5 ?4 P3S l l) JSC, , Ol MF 100 V 
Cl '> ? 42 035 10 MF 20 V 
Cl7 '•20!>5J , 033 MF 3% 100 V 
ClEl 421l553 , 033 MF 3% l '10 V 
C l C/ 4 205 " 1 , 033 MF 3% 100 V 
C20 '• 21' 7f:. ,j , 0182 MF 3% 100 V 
C21 423,,,, 0 ,101 t~F 3% 100 V 
C22 ~1c 1o1 330 PF 
C23 22577,J 150 MF 15 V 
C24 ?. 4;,o·, :, 10 MF 20 V 
C25 ?. 2744 1+ OISC , 0 .1 MF 2 5 V 
C2 6 22577'..; 150 MF 15 V 
C27 ?. 42 035 10 MF 20 V 
C2 8 22~77 'j 150 MF 15 V 

C29 74 r,3 11 1 DISC, , 0 1 ~IF 100 V 
C30 ?. 4 ~}Al DISC, , 0 1 MF 100 V 
C31 24 P3'Jl QI SC, , 0 1 MF 100 V 

RESISTORS - FI XEJ" Cut"PC S !T Iu~1, l.1~1L E SS NL:TE D 

Rl THRU 
R4 50 212.:'. 220 OHMS 10¼ l/ 2 ~, 
P,5 "0232 2. 22, 000 OHMS 10% 1/2 t-! 

Rb <;02~2 2 22,000 OHMS 10¾ 1/2 ~' 
p 7 502247 4700 OHMS l o¾ 1/2 w 
R8 50222 2 2200 OHMS 10% 1/ 2 1,; 

R9 'iC,22 33 3300 OHMS 103/. l/ 2 \o,' 

Rl O r.021 22 220 OHMS 10 % 1/2 ii 
Rll 'i0 222 Z 2200 OHMS 10% 1/2 w 
Rl 2 <;02£22 2200 OHMS 10% 1/2 •' 
Rl 3 502247 4700 OHMS l Ol/ 1/2 I,, 

R 14 ~0 2 122 220 OHMS 10% l/2 ii 
R. 15 50 212 2 220 OHMS 10% 1/2 "' Rlb 50 222 2 2200 OHMS 107, 1/2 IJ 

Rl7 • C, 2,133 3300 OHMS 1J% 1/2 w 
Rl 8 50 2£2 2 2200 OHMS l c•;, 1/2 "' Rl ? 50 22 33 3300 OHMS 10¾ 1/2 l,J 

R20 li02 122 220 OHMS l O!. 1/2 w 
R21 "v ?.21:> 5 b600 OHMS 10% l/2 w 
02 2 '5024 1J 100 , 000 OHMS 10¼ 1/2 \o, 

R2; 50226 ~ 6800 OHMS 10% 1/2 \·' 

R24 'ilJ22 2~ 2200 OHMS 10% 1/2 1-/ 

P2 5 50222 l 2200 □Ht1 S 10¼ 1/2 \•I 

R26 ~022E2 8200 OHMS l u% 1/2 •' 
P27 42.t,71:>b POTENTIOMETE R, 5000 "1Hf'-S 
R21l ~OU.47 4700 OHMS 1 0~~ 1/ 2 1,, 

R29 5024 2£ 220, 000 OHtlS 10% l/ 2 ., 
P. 30 'i02 41 5 150, 000 OHMS 10¾ l / 2 11 

wigfi
Stolen 2 Line Transparent
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Symbol 

R31 
R32 
R33 
R 3 1, 

R35 
R.36 
R3 7 
1ue. 
R39 
R40 
R4l 
R42 
R4 3 
R. 44 
R45 
R4b 
?47 

TPl 
TP2 
TP3 
TP4 
TP5 
TP li 
TP7 
TP A 
XVl 
XV2 
XV 3 

CRl 
CR2 
CR3 THRU 
CR9 
Ql THRU 
Q4 
05 
!Cl THRU 
JC n 

C2 
C3 
C4 
C5 
C6 
C7 
ca 
C9 
Cl O 
Cl l 
Cl2 
Cl3 
Cl4 
Cl 5 
Clo 
Cl 7 
Cl8 THRU 
C2l 
C22 
C23 
C24 

Stock No. 

';024 22 
'i02422 
50236'! 
50 236 >} 
522122 
5022l u 
502222 
~0231 0 
502247 
c;Q2247 
426767 
502222 
502347 
512147 
502156 
~022?.t! 
502222 

425990 
425991 
4 25 993 
4259CJ2 
425j94 
42snJ 
4259/l~ 
4259 6(' 
42241 6 
42241D 
422416 
t..23743 
42591,5 

4 245?4 
4245<l<t 

242.?.21J 

? 4 /HJ24 
42055 8 

423797 

4267(-1() 
426760 
4258R4 
'i2675,;, 
426759 
42675,J 
425 61\4 
426760 
4267',J 
2401$46 
227444 
225770 
227444 
't26229 
227444 
24203!i 

?. 27444 
420553 
24203:, 
426761 

Drawing No. Description 

220,000 OHMS 10% l /2 W 
220,000 OHMS 10¾ 1/2 W 
68,000 OHM S 10¾ 1/2 w 
68 , 000 OHMS 10% 1/2 w 
220 OHMS 10% 2 W 
1000 OHMS 10% l / 2 \~ 
2200 OHMS 10% l / 2 ~; 
10, 000 OHMS 10% 1/2 \ I 
4700 OHMS 10% 1/ 2 ~/ 
4700 OHMS 10% 1 / 2 ~J 
POTENT i uME TEP, 10,000 OHMS 
2 , 200 UHMS 10% l/2 ~I 

47, 000 UHr1S 10¾ 1/2 w 
470 OHMS 10¾ l w 
560 OHMS 10% 1/2 ,I 

2200 OHMS 10¾ l / 2 ~I 

2200 OHMS 10¾ l / 2 I" 

JACK - TEST, REO 
J ACK - TEST, BRO'~N 
JACK - TEST, uRANGE 
JACK - TEST, YELLUW 
JACK - TEST, (jREEN 
JACK - TEST, RLUF-
JACK - TEST, Vl(J LET 
JACK - TEST, ~REY 
SuCKE T - TRA'JS IST,JR 
SOCKET - TRANS 15 TUP 
SOCKET - TRA NS ISTOR 
SOCKET - I NTEGRA TED CIRCUIT, 7 t'IN 
SOCKET - I NTEGRATED CIRCUIT, 8 P!N 

SU AUDIBLE METERING DEMODULATOR 

SF-MIC11NDUCTORS 

DIODE - TYPt 1N4744, ZE N~ R 15 V l W 
DIODE - TYPE 1N4744 , ZENER 15 V 1 W 

n t ODE - TYP E 1N4154 

TRANS I STOR - TYPE 2N2924 
TRANSISTOR - TYP E 2~3819 

I NTEGRATED Cl kCUIT - TYPE SN72741P 

CAPAC ITCRS 

,031 MF 3% 100 V 
, 03 1 MF 3% 100 V 
, 012 MF 3% 100 V 
, 0175 MF 3% 100 V 
,025 MF 3% 100 V 
, 0175 MF- 3¾ 100 V 
, 0 12 MF 3¾ 100 V 
, 031 MF 3¾ 100 V 
, 03 1 MF 3% 100 V 
DISC , , 00 l MF 1000 V 
DIS C, 0,1 MF 25 V 
150 MF 15 V 
DI SC , 0 ,1 MF 25 V 
100 PF 
DISC, 0 , 1 MF 25 V 
10 MF 20 V 

DI SC , O,l MF 25 V 
,033 MF 3¾ 100 V 
10 MF 20 V 
,0377 MF 3¾ 100 V 

31 
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Symbol Stock No. Drawing No. Description 

C25 420340 2 , 2 MF 35 V 
C26 227444 DISC , 0 ,1 MF 25 V 
C27 420340 2.2 MF 35 V 
C2~ 420552 , o6a MF 3¾ 100 V 
C29 1+239"3 0,257 MF 3¾ 100 V 
C30 7.420,b lU MF 20 V 
C32 ?37797 15 MF 20 V 
C33 225770 150 MF 15 V 

Ll THRU 
L5 t,21;, 762 Ir.Due TOR - 4% Mr l 

RESISTORS - F lX ED Cu "P OS IT IU'~, li''LESS % TED 

Rl 5U2247 4700 UH~1S 1 i) ,,. 1/2 \·' 
R2 5 U2247 4700 OHMS 10% 1/2 ,I 

R3 ,; oz::, 1 .J 10, 000 OHMS l L,; 1/2 i,i 

R4 "'02222 2200 OHMS l UZ 1/2 ~, 
RS ~02<tl V 100, 000 l1Ht1) 1 o~. 1/2 t4 
R6 "'U24h1 100,000 OHMS 10,. 1/2 ;I 

R7 '502.310 10, 000 OHMS l U¾ l/ 2 1,J 

RS CQ2447 470,000 OHMS l O~. 1/i w 
R9 502247 4700 OHl1S l v ¾ 1/2 w 
Rl 0 502222 2200 OH~1S l v¾ 1/2 '1·J 
Rll "02:, 1 o 10,000 OHMS 11.1¾ l/2 1,,1 

Rl 2 " 02:H2 12,UOO UHMS 10¾ 1/2 ,: 
Rl'.\ 50231 .J 10,000 UHMS 10¾ 1/2 ,., 
Rl4 502422 22 0,000 DrlMS 10¾ 1/2 w 
Pl5 "-02l47 4700 OHNS l U¾ 1/2 ~, 
Rl6 '-02-' l ..1 10,000 UHMS lu¾ 1/2 \! 
Rl7 <;0231 '.• 10,uoo UHMS 10¾ 1/2 \ I 

Rl 9 50?.3 l .J 10,000 OHMS 10¾ 1/2 ,1 
Rl9 '; U2:>l t1 1 ME:GOH~1 10¾ 1/2 w 
p 2,) 'i02l47 4700 OHMS 1 U"' 1/2 11 
R2l THRU 
R,24 "-02jlj 10, UOO () HMS 10 •~ 1/2 ',/ 

R25 "'024 l ,) 100, 000 OrlMS 10% l/2 w 
R26 502247 4700 UHMS I v% 1/ 2 I', 
P27 "02247 4700 UHMS 10¾ 1/2 ,: 
P.2 9 •v? 3 l •' 10,000 (!HMS 1L% 1/2 h' 
R29 '02247 4700 UHMS lJ¾ 1/2 •' 
R30 ,022u 2200 OHMS 10% 1/ 2 ',/ 

R31 ~02122 220 OHMS 10% l/2 l'I 

R32 ,;02.21,; 1000 OHMS l uo/. 1/ 2 \, 

R33 ~0 ?41 1.l 100, 000 OHMS 10¼ 1/2 \1 

R34 •C24l•J 100, 000 OHM::, 10¼ 1/2 w 
R35 '-02.H '.1 10 , 000 L)HMS 1 ,)% 1/2 ~, 
R3F, 502347 47 , 000 LiHMS 10¾ 1/2 \; 

R37 ~0?22.: 2200 OHMS 10¾ 1/2 .: 
R38 ~0231 :J 10,000 OHMS 10¾ 1/2 •' 
R39 ~02222 2200 OHMS 10 "'. 1/2 w 
R,40 '\0232l 22 ,000 uHMS 10% 1/2 w 
R41 5v2)4 7 47,000 uHMS 10% 1/2 l! r 

R4 2 42£:7"7 POTENTIOMETER, 10 , 000 fH,1~ S 

R43 •;u221; 1500 OHMS l o•;. l/2 .: 
f<.44 502327 27,000 OHMS l v¾ 1/2 •I 

R4!> 42f,766 POTENTIUMETtR, 5000 llHMS 
R4l 502215 1500 LIHMS l u •;. 1/2 ,I 

ll47 C\0221 0 1000 OHMS 10¼ 1/2 h 
R 4!1 50231 0 10, 000 (!HMS lo¾ 1/2 ,: 

TP A 425993 JACK - TEST, LJ RANGE 
TPfl 425992 JACK - TEST, YELL\.JW 
TPC 425994 JACK - TEST, GREU 
TPD 4259 11:l JACK ~ TEST, VIOLET 
TPE r,259 BB JACK - TEST, GREY 
TPF 425 ·J97 JACK - TEST, ,.,HITE 
.<Vl THRU 
XV5 ~22'+16 SOCKET - TRA:IS ISTUR 
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Symbol 

CRl THRU 
CR7 
0 1 
1)2 
0 3 
0 4 
•) 5 
I C 1 THRU 
l C 7 

Cl 
C2 
C3 
C4 
cs 
Co 
C7 
ca 
C9 
ClO TlffiU 
Cl6 
Cl7 
ClR 
Cl9 
c2n 
C21 
C22 
C23 
C24 
(25 

q l 
R2 
!13 
R4 
RS 
R6 
R7 
RS 
R9 
Rl n 
Rl l 
'<12 
'<13 
Rl4 
Rl5 
Rl6 
Rl 7 
Rl 8 
Rl9 
R20 
R2 l TlffiU 
R24 
R25 
R 2b 
R27 
R28 
R29 
R30 

Steck No. 

2<t2l2 -J 
~ 2 1"' :, '- ll 
24 1'< v24 
?411()24 
;, 4 ~,,2 4 
42Cl 5.5o 

? 4? v3!, 
22377 7 
42t,772 
,,zt, 77.J 
4 2'>774 
1,23-:l'h 
426 71:,9 
1,2n77l. 
, ,7Q l " l 

2 42 :..3 5 
423u9 '~ 
723777 
<.2677l 
423Y'l3 
423~0 7 
42t,77 ) 
? 421.,H 
? 40 341) 
;,42113'.> 

'•26 76 7 
'- ll2322 
" u2::!2i 
'i l)?347 
" U244 7 
'o02447 
"i(J241t 7 
5 02<t3"j 
<;t,243) 
" "246:, 
~021+6 0 
~'-'24 l v 
_<;c,;,3;_,z 
'h .12322 
<;02:l l 'J 
'."U2422 
'-li233 3 
'i02347 
502247 
502 110 

~0231 J 
'i0241 U 
",Q2222 
502247 
'i02247 
50231 0 
5 02247 

Drawing No. Description 

SOCKET - ! NTE~RATE O CIRC UIT , 8 ~I N 

SU SUBAUDIBLE METERING DEMODULATOR 

DIODE - TYP E l /\i 4154 
D.Ai'<SlSTllK - TYP E 211•0 lil 
T~ANSIS TUR - TYPE 2 N2924 
TRANSISTIJR - TYP E 2 ,a924 
TRA/\iS I ST IJR - TYPE 2,12924 
TRANS I S"T'IR - TY P E 2 r•,3o FJ 

l ~TEGRATE D Cl ~C~IT - TYPF ~~72741P 

CAPl' CIT PRS 

10 MF 2(; V 
47 MF 20 V 
0 .15 MF 31 1ou V 
,0783 MF 31 l uO V 
, 0 0?6 MF 3% 100 V 
J . 119 MF 3 ¾ lUO V 
2ll 70 PF 2% 
0 , 15 MF 31 100 V 
330 PF 

10 MF 20 V 
0 , 1 MF 3 % l Otl V 
47 MF 20 V 
l , 56 t1F 3% l 'Hi V 
0 , 257 MF 3 % l UO V 
.04 4 MF 3% 1% V 
0 , 4 7 MF 3% l OU V 
10 MF 20 V 
2.2 MF 35 V 
10 MF 20 V 

RESISTORS - FIXE O Cu"1POSITI UN, U' ·LF.!>5 MCTED 

PUTENTI U~ETE P, l C, 000 OHMS 
22 , 000 UHl/4S l O¾ 1/2 II 
22 , 000 UHMS l U¾ 1/2 w 
47 , 000 UHM S 10 ¾ 1/2 U 
470, 000 OHMS 101 l /2 w 
470, 000 DHMS 101 L/2 W 
470, 000 OHMS 10% l /2 ~ 
330, 000 UHMS 10¾ l /2 w 
330, 000 OHMS 101 l /2 w 
680 , 000 OHMS lOi. l /2 w 
6b0, 000 OHMS 101 l/2 ~ 
100, 000 UhHS 101 l/2 W 
22, UOO UHMS 10¾ 1/2 W 
22 , 000 OHMS 10% 1/2 ~ 
lu, ooo UHMS l o¾ l/2 Y 
220, 000 OHMS 101 l/2 W 
33, 000 OHMS l J ¾ 1/~ 0 
47, 000 UHMS 101 1/2 W 
4 700 UHMS 101 1/2 W 
100 OHMS 101 l/2 w 

10,000 OHMS lu¾ 1/2 ~ 
100, 000 OHMS 101 1/2 ~ 
2200 OHMS 101 l /2 W 
4700 OHMS lUI 1/2 W 
4 700 OHMS l v ¾ l/2 ~ 

10, 000 OHMS 101 1 /2 W 
4700 OHMS lU¾ 1/2 ~ 

33 
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Symbol Stock No. Drawin.g No. 

R31 , 0u22 
R32 •,()2122 
R33 <;0221 1) 
::t34 ~024'.lj 
'I 35 'i02413 
r· 3 6 "07.4'13 
R37 ~v2:ll2 
Q 3>' -;u 23?7 
1,39 r,o 7.:!1 J 
R4v -i\;2.3? 2 
R41 ~ \J 23l.' 
0. 42 0 0 224 7 
R4l " u2J4 7 
P44 'i C2l1 ) 
R45 '' 0 22l v 

TPI-\ 42'b'? .3 
TP r 1,25 ~') l 
TPC 425 'J94 
TP U 1,2~ic; J 

TPF. 425'11', 
TPF 425 ~r:i .... 
XVl THRU 
xv, 42241'.> 

42~ 9()) 

:J l ?4) 77 ,-, 
.12 ?4177 -
Q3 42Al3 o 
:)4 ?4"(:2 ', 
:)5 74,1t,?.4 
0 6 t,U,2 24 
CRl ? 422? " 
CR Z ?4?. 2 ?. ,, 
CR3 ?4 22?. , 
CR4 t,21-7(:,J 

Cl ? 42 il15 
CZ .~4f,J ~ l 
C3 22.7444 
C4 223777 
cs ? 4?.V 3 :> 
Co ?4 ~.:i :c l 
C7 2l7'•4•• 

Rl ,,u,11,7 
R2 ~02247 
ls 3 50224 ·1 

R4 ,,21'>0 51 
RS ",(,?/.4 7 

~6 ~c, u \ :, 
R7 423 732 
13 '> G?..:> l :, 
R9 'i022 l l• 
Rl O ,;0 211, 7 
Rll % 7.247 
Rl2 '102 3 ) i 

Rl 3 , t,2::,1 ,; 
~14 ~U?lf,. 
~1 5 'H: 22 '3 -I 
Ql h '\U 223 J 

Description 

2200 OHMS lUI 1/2 W 
220 OHMS 10% 1/2 ~ 
1000 OHMS 10% 1/2 W 
330 , 000 OHMS 10% l/2 ~ 
330 , 000 □HHS 101 1/2 W 
330 , 000 OHMS 101 1/2 h 
12 , 000 OHMS l UI 1/2 ~ 
?7, 000 UHMS 101 112 " 
10, 000 uWIS 101 1/2 1• 

22, 000 L4MS l GI 1/2 W 
10, 000 UHMS 101 1/2 ~ 
4700 OHMS l U¼ 1/2 W 
47, 000 UHMS l \1 % 1/2 .i 

1500 OHMS 10¼ 1/2 ~ 
1000 UHMS l U% 1/2 ~ 

JACK - TES T, ~RA NGE 
JACK - TEST , YELL UW 
JACK - TEST, ~REFN 
JACK - TEST, ~LUE 
J ACK - TES T, vl u LET 
JACK - TES T, ~REY 

SuCKET - TR M•SIST.JR 
SUCKET - INT[vRATE f. CI RCUIT , 8 PIN 

SU AND TU SUBCARRIER GENERATOR 

SF,~ I Cl':WUC"I (1R 5 

TRA1~S IS TUR - TYPF 2i, ?.':ic3 
TRANS ! STOJ;, - fYPE 21,35t-3 
TRANSISrOR - TYPE: 2.,405 8 
TRA1sSISTOR - TYPF 2,P924 
TRAt:S J STDR - TYPE 2,J2924 
TRANSISTOR - TYP E 2,,3053 
Ol0l)E - TYPi: l ~•4154 
!l I ODf - TYPE 1N4154 
DIOuE - TYPE 1N4154 
D!Ol)E - TYPE l N4740, Z Ei~ ER lOV l w 

C1\P1'CITn KS 

10 MF 20 V 
DI SC , , 01 MF- 1'10 V 
D l Sl, ll . l MF 25 V 
47 MF 20 V 
10 MF 20 V 
L1ISC, , 01 MF 100 V 
DIS C, 0 , 1 MF 25 V 

RES I STORS - FI XEO c,.p,pnSITIUN, Ut•LE5S NCTEn 

POTENTIOMETER, 10, COO C1H"5 
4700 OHMS 10% l /2 \./ 

4700 OHMS 101 1/ 2 w 
POTENT I OMETER , 1000 fl hMS 
4700 llHMS l Oo/. 1/2 " 1500 OHMS 101 1/2 ~: 
THERM I STOR, 5000 UH11S 
15, 000 OHMS 10¾ 1/2 h 
1000 OHMS 10·, 1/2 w 
470 OHMS tO% l/2 y/ 
4700 OHMS l\)% 1/2 ~ 

15,000 UHMS 101 1/2 .: 
15, 000 uHMS 101 1/2 1, 
680 OHMS 10¾ 1/2 w 
3900 OHMS 10% 1/2 i. 
3300 OHMS 10¾ 1/2 ~ 
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Rl7 
Rl 8 
'U9 
R21J 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
P2 fJ 
R2q 
~30 
R31 

TPl 
TP2 
TP3 
XV l THRU 
XV7 

CRl 
CR2 
CR3 
ICl 
Ql THRU 
Q5 

Cl 
C2 
C3 
C4 
cs 
C7 
CA 
C9 
Clo 
Cll 
Cl2 
Cl3 
Cl4 
Cl5 
Cl6 
Ll 
L.2 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
RA 
R9 
RlO 
Rll 
Rl 2 
Rl3 
Rl4 
Rl5 
Rl6 
Rl 7 
Rl 8 
Rl9 
1120 
R21 
R22 
R23 

Stock No. 

~0221 0 
50 2:.ii0 
5021(, :i 
~02133 
~ 02 21 .J 
5022:H 
5221?2 
50?322 
'i022J'> 
'-U222 2 
'i02 16ti 
'i0201C 
"'0 2v47 
"02 147 
t, 26 il5 l 

',2 '\ '19 .l 
l. 25J9l. 
42 59Q4 

422't lo 

242220 
24222() 
24222 () 
423797 

24i 778 

424320 
24034') 
242035 
42432 () 
426 86'.l 
423893 
420553 
22 11'17B 
423693 
240340 
240340 
223377 
426979 
242035 
242 035 
426861 
245182 
502247 
502247 
502333 
50231 0 
502310 
502?. 4 7 
502122 
52221 0 
426767 
50 2222 
!>02210 
502210 
50241() 
502347 
502H7 
50 2133 
42Cl767 
5023 10 
5023 47 
50 221Fl 
502133 
502222 
502222 

Drawing No. Description 

1000 OHMS 10¾ 1/2 W 
10, 000 OHMS 101 1/2 W 
680 DHMS 101 1/2 W 
330 CHMS 10% 1/2 ~ 

10 00 OHMS 10, 1/ 2 ~ 
3300 OHMS 101 1/2 ~ 
220 OHMS 101 2 ,1 

22 , 000 OHMS 10% 1/2 W 
3900 OHMS l UI 1/2 ~ 
2200 OHMS 101 1/2 ~ 
680 OHMS 101 1/2 w 
10 OHMS 101 1/2 W 
47 OHM S 101 1/2 ~ 
470 OHMS 101 1/2 W 
POTENTIOMETER, 1000 ~Ht1 S 

JACK - TEST , ~RANGE, MnU , I N 
J ACK - TEST, ~ELL JW, OSC, OU T 
JACK - TEST , GREEN, SUS , OUT 

SOCKET - TRANS I STOR 

SU AND TU SUBCARRIER DEMODULATOR 
OI ODE - TYPE 1N4 l54 
n I □O E - TYPE 1N4154 
DI Ov E - TYPE l N4154 
INTEGRATED CIRCUIT - TYP E SN72741P 

TRANSISTlR - TYPE 2N3563 

CAPACITOR, O,l MF 20 V 
CAPACI TJ~, 2,2 MF 35 V 
CAPAC ITO~, 10 ~•F 20 V 
CAPACI TO~, G, l MF 20 V 
CAPAC ! TD~, 2700 PF 
CAPAC I TO~, , 022 lOOV 101 
CAPAC!T uR, , 047 lOOV 101 
CAPAC!T u~, 470P F 
CAPAC 1 TJR, , 022 lOOV 101 
CAPACIT Oq , 2 , 2 35V 
CAPAC! TJ~, 2 , 2 35V 
CAPACI TUR , 47 7.0V 
CAPAC!Tw~, ,001 PF 1000 V 
CAPACI Tu~ , 10 20V 
CAPACITO~, 10 20V 
f NOt.,CTOR , 47MH 
INDUCTOR l OO~lh 
RESISTnR , CARBnN 4 700 OHMS l/2W 101 
RESISTn~, CARBON 4700 OH~S l/2W 101 
RESISTOR, CARSON 33K OHMS l/2W 10¾ 
RES I STOR , CARbnN l OK OHMS l/2W 101 
RESIST□~, CARBON lOK OHMS l/2W 10¼ 
RESISTn~, CARBn N 4700 OHMS l/2H 101 
RESISTnR , CARBON 220 OHMS l/2W 10~ 
RESISTOR , CAP&ON 1000 OHMS 2W 101 
POTENTI J~ETER , lOK 
RESISTnR, CARBON 2200 OHMS l/2W 101 
RESI STnR, CARBON 1000 OHMS l/2W 101 
RESISTOK, CAR anN 1000 □HHS 1/2~ 101 
RESI5Tn~, CARSON lOOK DHMS 1/2~ 101 
RESISJ nR, CARBrN 47K GHMS l/2W l OJ 
RES I STn~. CARBnN 47K OHMS l/2W 101 
RESIST1R, CARBON 330 OHMS 1/2W 101 
POTENT[ ~~ETER, lOK 
~ES I STDR, CARSON l OK OHMS l/2W 101 
RESISTn R, CAROON 47K OHMS l/2W 101 
RES I STnR, CARBON lROO OHMS l /2W 101 
~E5ISTQR , CARBON 330 OHMS 1/2W 10% 
RESIS TOR, CARBON 2200 □HHS l/2W 101 
RES I STnR, CARBON ZZOO OHMS l /2 ~ 10% 

35 
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Symbol 
R24 
K25 
R?b 
~ 27 
K213 

XVl 
xv2 

T!' l 
Tl' 2 
TP3 

Cl THRU 
C4 
Ll 
L2 

cs 
T,·H>•I 
C9 
C l c, 
Cl l 
Cl2 
Cl .i 
Cl4 
Fll 
TYO lJ 
FL '12 
C:~l 
t:R l 7 
Cil.3!:> 
Fl 
F2 
F.3 
i:4 
F5 
Il, I2 
I3 THRU 
119 
I( 1 
TY~v 
~ l '> 
,, 1 

2 
~ 1 
:7 
TH'-l' 
~21 
<,"11, 
Tl 
T2 

Stock No. 

5'12147 
!>02122 
502247 
!:>02731 
502\47 

422416 
4?.t:!41 '> 
4?.5'lt>~ 
42!>993 
4?!:>'1~7 
425'l94 

'•2 c,.._.'1_; 

e. 2 3J" j 

'2. 'l ' ' , 

'•274'>, 
·-2~ )7'+ 
425,,7 ., 
l,2~Jh, 

'• l. C' j,,' 
742 v3 j 

4 l 7.J l 1 
,, 2 ,q, . . 
?34:.,',L 
? 3'- ?Cit. 
•27J<l, 
,.. 21..•11 ~ 
'• '-,, )7' 
4 l!, 7 ).,• 
1, 21, 7] I 

IJ 3Cic-3U 

124L7l 

1.21;,., 7 
,, l.., l , J 
',2f-l•.J 
I, 27 jll I 

.21, , •. 
'•ti I q I 

1, ~I { ,.,.. 

1.21-,.,7 

""'l' 77..; 
;- 4 '"\c:, "7 

?2.C-6~ , 
,4 ;. ~ ; 

Drawing No. Description 

RESIST ~R , CARbnN 470 OHMS l/2W 104 
RES !STnR , CARbnN 220 UHMS l/2W 10¼ 
~ES IST '1K , CAR ttnN 4700 CH•~ l/2 1· 10% 
RESISTr~, C:ARhnN 3300 Ori ·s 1/2~ 10% 
P ESIST□R, C:APbnN 470 UHMS 1/?W 101 

SOCKET - TRANSl~TU~ 
S~CKET - TRA~SJS TUR 
5UCKET, re 8 PIN 
TEST J&CK, TI ~I~G nRANGE 
TE ST JACK, l)E11no UUT YELL OW 
TES T J ACI( , M·'P QIJT GPEEN 

SU AND TU AC LINE FILTER 

CAPACITOR, DISC, . 01 MF 600 V 
CHOKE - Qf , ll1 ull 
CHOKf - RF , l v UII 

TRANSMITTER UNIT (TU) MAIN FRAME Ml-561187 

TU MAIN FRAME 

CAPAC I TLR, Zf.>ufl11F ;,_,1, 
CAPACIT~~, ~2v0'-F 15V 
CAPAC !TtJR , \l?;J011F 1'V 
CAPAC!TuR, . r 1 bOJV 
CAPACITUR , . '1 1 bOJV 
CAPAC !T i.JR, l DuF ?'JV 

CAPAC ITUR, FEl::f'\ Tdf'J 30U'1PF ~o ov 
DIODE, ZENfq 1N29 7" 
OIODE - TYPE lOJ2 
~! ODE - TYP c 1ou2 
FUSl:: - SLU ~LIJ AGC l/ 2 MP, POWER 
FUSf: AGC l A''P CONTROL 
FUS I: AGC l A •1 p CONTROL 
FU SE AGC l/4 AMP TELEPHONE LINE 
FUSE AGC 1/4 t.r•P TELEPHONE LINE 
rnuIC:1'P1 lR , ~ ,CALn••Jt()'i" - #388 

INDICAi'OTI, C /1L - CJ !lllffr:1, , LIGHT ~i-:I f'T:;:N'} DI J • 

PELAY 
TRANS!ST UR - f\'PF 2,('IJ54 
TkAllSlSl IIR - TYl'F i' 'i?O'i4 
Rl::S I STOR , lull DHIIS l<',J 

P'..JTENT! t.l'IETL'< , l <' TUll ,l 2%, 
5 1,1 ITCH 
TRANSFORM~~ , POufK 
TRAi~SFOk'1ER, L l11F 

CUN1~ECTOR, 1,.t(. 

l'IJAL FLJSE ALn1.K 
FUSE HOLDEll. 
SOCKl:T 

TU POWER SUPPLY BOARD 

~F.,1J(.'1110uCT!1R'i 
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Symbol Stock No. Drawing No. De.,cription 

CR? THRU 
CR ll ? 34:>5 2 DIODE - TYPE l 0i.i2 
CR12 
TO 
CRl5 ', 24:>'l4 OIOOE - TYP E lt• 4744 , ZF NFl2 15 V l I•' 
CRH, 1,217·1 ~ 0!ODE - TYPE 1N4734, ZENFk 5 , 6 V l ,, 

RES I STIJkS - FIXEP CU"Pl:1511 IL'" , V ' LF!> S 'i l. TEO 

P2 · 2211 1 100 OHM S 10¼ l ,I 

r 3 , 2211 5 150 OHM!) l O:, 2 
'< 4 0 22 12 2 220 (7HMS l Oi, 2 ... 
15 , 221?2. 220 (7HMS 10¾ 2 II 

R6 r.2 21 2<: 220 CHl-1S 10)1. 2 " 

TU CONTROL DEMODULATOR 

:.F 11c·1,,rur1rn,~ 

CR l 'I'HRU 
CR22 ~422? I C I OUE - TYP~ ltJ4 l 54 
CR23 42'> /(-,J fl !OOE - TYP E p 14740, lf,-E>< l fl V l .. 
(1{24 
T,J 
Cil.31 7 1•2<!2" O!OUE - TYPl ) N4154 
CR32 
r 0 
CRC>6 ? 3t,:, S2 Dl(llJE - TYPE l Ou?. 
" l ~4~,,?4 TRAr1S I STGR - lYPF 2 ,i2':124 
" 2 24' v? ➔ TRA1~S ISTflK - TYPE 211292 4 
~3 1, 2f-2? 4 TRAHS!S TOR - rY PI: 2 :." 053 
':. 4 74 11C.2•t HA,~S I ST '.JR - TYPE 2 1297 4 
J S , .. .. .;?4 Tf<ANS l ST OR - 1 YP E 2 .• 2924 
i:16 4 ,U,2'l t> TKANS J ST OR - l YPE 2 .~4 U5b 
) 7 THRU 
- l o /4" ·) 2 4 TRANS IS TfJR - f Y~ F 2 ,,2924 
':Ill THRU 
0 2 fi t, 2 ',L24 TRANS I STLli< - lY!-'~ 7 .i,u5 3 
IC l 1,23797 I NTEGRAT ED Cl r<CU IT - TYP E s ;J?274 JP 
IC2 ,. z 37q7 I !•1TEGRATE D CI,Cu J T - T yp r: S~72741P 
JC3 '•2379'/ LHEGRA TEI.J C l ,,Cl..d T - TYPE S,~ 72 7 41P 
IC4 42?,79 ) I NTEGRA H u Cl x Cv I T - TYPE S·l74 l 3 
JCS THRU 
IC t1 42:.179 7 l i'ITEGRATEU CI !< ClJ IT - TYPE S1~ 7274] P 
ICQ 4237:19 I l'ITEGRATE IJ Ci l,CUIT - TYPE S1i74 1 211\ 
!ClC 42379'1 I NTEGRAT£:O Cl r<. CvIT - TYP~ S,i7413 
IC 11 '•25o!ll l,H EGRATED Cl t.. CUIT - TYPE S1'174 02'1 
l C 12 
TO 
1 Cl 5 4 2?. 79 I l i•TEGRATEU C! 1{Cu!T - TYPE S,fl274 l P 
!Ct6 425<:: i'l I i'-I TEGRATEO Cl k CUIT - TYPF s 1,140;:• 
!Cl 7 42(-,7',j I tHEGRATl:0 C I ,\ C tJ T T - TYPE SN74l231i 
JCb 425797 J NTEGRATE O Cl " CUIT - TYPF s .~ 7493 · • 
IC1 9 4 2601,9 I NTEGRIITED C !,{CV IT - TYPI: S,, 74 7:>'. 
! C2u 4257,6 I NTEGRATED CJ " cu IT - TYPE SN7404 ' 1 
IC 2 1 42h76:, P,TEGRATEu Cl •< ClJIT - TYPE 5N7 4 12~1\ 
!C22 4251-01 I NTE GRATEO Cl "CUIT - TYP F. St, 7402'1 
tC23 1,2s~ n 1 I NTEGRATED C I KC UIT - TYPE Si'. 7402 '1 
1 C 7.4 '•2 1) 77:, I NTEGRATEO C l KCU IT - TYPE SN74 154t-. 
1c2; 42 '> 796 I NTEGRA TEG C l f.-CUIT - TYPE Si'< 7404'' 
r c 7.o lt 2579o INTEGRATE D Cl k CtJJT - TYPE s ~.140-. " 

CJ\PAC J Tf'RS 

Cl 240:J4 6 , 0 0 1 HF 1000 V 
CZ 227444 0 • l H F 25 V 
C3 <+2622 >j 2 70 PF 
C4 227444 0 , l MF t 5 V 
cs ?45lbJ 2 , 2 MF 20 V 
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Symbol Stock No. Drawing No. Description 

C6 ?45163 2.2 MF 20 V 
C7 ?4 5 163 2 . 2 MF 20 V 
Cll 42 0 5f>l 0 . 47 MF 3% l Ou V 
C9 22744 4 0 , 1 MF 25 V 
C l (' 423'11)0 , 0565 MF 3% 100 V 
Cl l 1,20 ;5_, , 047 MF 3% 100 V 
Cl Z 423<l9';1 0 , 1 MF 3¾ 100 V 
C1 3 4 l 5vlb , 01 MF 3¼ 100 V 
Cl4 223777 47 :-iF 20 V 
Cl 5 ,,23~() 1 , 00496 MF 3% 100 V 
'Cl" l.2 f'l ,hl 0,47 MF 3% 100 V 
C 17 2451 63 2 .2 MF 20 V 
C ll'. ~z744 ,, 0 , l ~•F 25 V 
Cl '1 4 2"-31'1 I , Ol MF 100 V 
C 2t1 ? 4/)l, 4 'J , 001 MF 1000 V 
C21 ~4Clv,>J 10 MF 20 V 
c2 t ', 2 t-'.> (•d ,01 MF 100 V 
C23 ?'t."?-77 1 47 MF 20 V 
C24 223777 47 MF 20 V 
r.2 5 4 2 6 '.> " ·' . 0 1 MF 100 v 
C26 42t'.J ; ,) , 0 l MF 100 V 
f,27 ?2177 7 47 11F 20 V 
CZ.I 227444 0 . 1 MF 25 V 
U. 9 '•2c~OJ , 01 MF 100 V 
C 3! ?4 c; U:>.J 100 MF 20 V 

RESISTORS - FI XEC'• C u"'PC' !> IT I u~!, U•ILESS N[TED 

Ql , oz., l J 10,UOO o,1►1s l U% 1 /2 ,,, 
R 2 '- 0 231 '' 10 , 000 [JH,1S 10% 1/2 ,1 
~3 •;02447 470, 000 fJ HMS 10% 1/2 1, 
R4 c;c 231 0 10,000 UHMS 10 % 1/ 2 w 
<i 5 ~0 2il0 10,000 OHMS 10 ~ 1/2 ~J 
P6 '-02:l l u 10, 000 OHMS 1J% 1/'l ~-
, 7 502422 220 , 000 OHMS l O}. lU w 
R6 %231 J 10,000 UMMS lv% 1/2 ~· 
R9 ~G2J?2 22 , 000 UHMS 10% 1/2 ,,, 
R l tl %222 2 ?.200 OHMS 10% 1/2 "~ 
Ul "0212 2 ?20 OHMS 10% 1/2 ,I 

R 1·2 <, 1.)2222 2200 OHMS 1 o·, 1/2 w 
Rl "l 'i l.)2247 4700 OHMS 1 or. 1/2 ,., 
U4 5v222 2 2200 OHMS l l/% 1/2 ,,. 
'U5 "v2 :iz t 2.2 MEGOliM 10% 1/2 I' 

rU 6 '>02422 220,000 OHMS 10% 112 w 
~17 50?3 l l 10,000 Oli~IS 10% 1/2 ;~ 

n r- ,;022n 2200 OHMS 10% 1/2 w 
Rl '? 50221 v 1000 OHMS 10% 1/2 ,; 
;. 20 ~07122 220 OHMS l 0}, 1/ 2 w 
P2) ~C ?2l c• 1000 OH~1S 10% 1/2 ,! 
1< 22 " 0 2 3 l u 10,000 OHMS 10% 1/2 w 
q 23 ~c2 :n •1 10 , 000 OHMS 10% 1/2 1, 
,) 24 c;o 2:H ,J 10,000 UliMS 10 ¾ 1/2 \✓ 

0 25 '-02!;?2 2.2 MEGOHM 10¼ 1/2 rl 
<, 2 ,, ,; c,2;:,1 0 10,000 OHMS 10% 1/2 rJ 

" 27 ~2o7h 7 POTENTIOMETER, 10, 000 OHMS 
Q 2 ►' r.02222 2200 OHMS 10% 1/2 ,1 
:> 29 '>V24l l' 100,000 OHMS 10¾ 1/ 2 l'I 
,, 3 1; ~I.J2<tl ,' 100,000 DHM!i 10% l/2 w 
R3l :' v ?41 J 100,000 OHMS 10% 1/2 w 
~ 32 , ;i ;, 3 1,1 10, 000 OHMS 10% 1/2 w 
p 3.? ~oni.-t 47,000 UHMS 10% l / 2 IJ 

q j4 ~ G2.> l CJ l MEGOHM 1 o,. 1/ 2 "' ~ 3~ 3Q2ji+7 47, 000 OHMS 10% 1/2 w 
Ut- <;Q ;:> .> l J 1 MEGOHM 10% l/2 w 
'<37 ·H12 j] r, 10,000 OHMS 10% 1/2 w 
R :; :, ~02 2 1-, 1000 OHMS l()¾ 1/2 ii 

R 3c· "1) 2 i.4 7 4700 OHMS 10% l/2 ',, 

q4 t· , 022~ <'. 2200 OHMS 10% 1/2 w 
~41 42677 ;, POTENTIOMETER , 100, 000 UHMS 
R42 "0 ? j 3 ') 39,000 OHMS 10% 1/2 1-1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

39 

Symbol Stock No. Drawing No. Description 

R4 3 'HJ2 22 2 2200 OHMS 1 o~~ l / 2 vi 
R44 ~02 ~2 2 22, 000 OHMS 10% 1/2 W 
R45 ~0 221 0 1000 OHMS 10¾ 1/ 2 ',/ 
R4o ">0216 1:l 680 □HMS 10¾ 1/2 W 
R47 ~022 22 2200 OHMS 10% 1 / 2 l/ 
R4 0 502'd0 100,000 OHMS 10% 1/2 W 
ll. 4·) '50 2222 2200 OHMS 10% 1/2 ~.' 
R 5 il <0 224 7 4700 OHMS 10% 1/2 w 
R51 ~(1 7247 4700 □HMS 10% 1/2 .,, 
R52 502 222 2200 OHMS 10% 1/2 ~/ 
RSJ ~U 2.,J4 7 47 OHMS 10¾ 1/ 2 w 
k .:i 4 ~02£22 2200 OHMS 10% 1/2 \~ 
R 55 ~0 2247 4700 □HMS 10¾ 1/2 w 
R:> 6 'i(i 2 222 2200 OHMS 10¾ 1/2 l~ 
D 57 
RS ~ THRU 

:-02 222 2200 OHMS 10% 1/ 2 w 

Rbl ~o 24 l u 100, 000 OHM~ 10¾ 1/2 W 
>'62 ~22 1n 220 OHMS 10¾ 2 w 
P6? %23 1:, 15,000 OHMS 10¾ 1/2 lJ 
R.:,4 '5022f> ~ 6800 OHMS l or. l/2 \·I 
R6 "> 'i 0?2 27 2700 OHMS 10¾ 1/2 ~i 
ll. 6 0 ~u2 a;: 2200 OHMS 10¾ 1/ 2 W 
067 " 0 2 2 I > 1000 OHMS 10% 1/2 ~/ 
R6 ° <;0 21 !>6 680 OHMS 10¼ 1/ 2 W 
ll. 69 co212t 220 OHMS 10¾ 1/2 W 
R70 502 l (, f\ 0 80 om,s 10% 1/2 ii 
R.71 '- U~ l 2l 220 OHMS 10% 1/2 IV 
r..72 'i0 2l6 ti 680 OHMS 10% 1/2 \'I 
R7'1 '·0 2122 220 OHMS 10% 1/2 I~ 
~ 74 50 21 (-il 680 OHMS 10¾ l/2 w 
R7 5 "i0 21 2.:! 220 OHMS 10% 1/2 w 
~ 7 1:, ~0 23 :13 33, 000 OHMS 10¾ 1/2 w 
R. 77 · 02 )?3 33,000 OHM S 10,: 1/2 W 
Q7B ~02 322 22,000 OHMS 10¾ 1/2 \,/ 

P79 '5 023 22 22,000 OHMS 10¾ 1/2 w 
R80 THRU 
R9 ~ ~OUlO 1000 OHMS 10¾ 1/2 w 
R9 9 ~2211,0 680 OHMS 10¼ 2 W 
:u oo ':02'! 22 2200 llHMS 10¾ l / 2 \, 
r.u n ~02 222 2200 OHMS 10¾ 1/ 2 w 

TP t. 425991 JACK - TES T, BROWN 
TPr, 1,2'i-196 JACK • TEST, REO 
TPC '•259"' 3 JACK - TEST, ORA NGE 
TP I) 42 59'?2 JACK - TEST, YELL UW 
TP E 42 5994 JACK - TEST, GREE N 
TPF 425 '19li JACK - TEST, BLUE 
TPr; 42 591) JACK - TEST, VIULET 
TPH 4 2s:; c1 ,, JACK - TEST, <;REY 
TP J 42 5➔9~ JACK - TEST, URANGE 
Tl'K 42~9" ~ JACK - TEST, YELL OW 
TPL i, 25994 JACK - TEST, 1.,REE N 
TP r' 42599:J JACK - TEST, t; LUE 
XV l 'l'HRU 
XV27 42241 0 SOCKET - TR ANSISTOR 

423 74 j SOCKET - INTE GRATE D CIRC~IT, 7 PIN 
'•259 '1 5 SOCKET - INTEGRATE D CIRCUIT, 8 PIN 

SOCKET - INTEGRATED CIRCUIT, 24 PIN 

TU AUDIBLE METERING GENERATOR 

SE MI CONDUCTORS 

CRl THRU 
CR5 242 220 DIOOE - TYPE 1N4154 
CRt- 424:>94 DIODE - TYPE 1N4744, ZENER 15 V 1 w 
CR7 424 594 DI ODE - TYPE 1N4744, H NER 15 V 1 w 
CR8 4 2(:. 7 ,,3 DIODE - TYPE 1N4740, ZENER 10 V l w 
CR9 42~ 763 DIODE - TYPE 1"44740, ZENER 10 V l w 
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Symbol Stock No. 

CRlO 4237R0 
Cl 248U24 
Q2 249!>12 
IC l l.!23797 
IC2 l.123810 
IC3, ICll 4237°7 
JCS 4239°J 
JC6 4237q•J 
tL7 4237°7 
IC fl 4237?7 
JC9 4237'>7 

Cl 227444 
C2 n7444 
CJ 426021 
C4 24'51'>3 
C5 1,26 780 
C6 227444 
C7 ?.27444 
CB 426621 
C9 ?421)3:;> 
Cl O 423907 
Cl l 4l 6 77 c 
Cl2 't23b9b 
Cl3 42",777 
Cl 4 42677i 
Cl 5 <42ll35 
Cl6 227 <t 1,4 
(17 22577/J 
(18 ?42U"l5 
Cl9 22577,'J 
C20 ?45 16!l 
C2l 745160 
C22 74203:> 
(23 
C2l.! 

? 420l5 
l.128195 

Rl C,0 2447 
P2 502 333 
R3 'i02333 
~ 4 ,,2f,7f>7 
R5 ~-0226 c 
RC> 50236d 
R7 '50224 7 
RO 502247 
R9 50246 & 
Rl O 'i0 231 5 
Rll t, 2!>767 
Rl 2 5023 22 
Rl3 ':02433 
Rl4 '>02247 
Rl 5 502315 
Ql6 50241 () 
Rl 7 5024L) 
IU8 502l22 
Rl 9 '-02 122 
R20 ~()231'i 
R2l 50241 0 
R22 r,c,z41J 
R23 THRU 
R27 50231 0 
R2B '\02222 
R2q 'i02347 
R30 50231v 
R3l 502247 
R32 502247 
R33 1,2,.,161 

Drawing No. Description 

DIODE - TYPE l 1l4734, H ~,f' it 5 . b v l " 
TRAi'<S!SFIK - lYt>f 2d?9?4 
TkANSISTl1R - JY,E 2,,52'1> 
INTEGRATED CIRCUIT - TYPE SN72741P 
INTEGRATED CIRCUIT - TYPE SN727l.!8 
[i'IHGRATlO er, Cul f - TYl' f' c; ,727~11' 
I NTE GRA TEU Cl"CU!f - TY 0 ~ Tl l -1 1' 
I NTf:GRATF.u C!,Cu!T - TYP F. S ,, 741= " 
I NTEGRATED CUCulT - TYPE S .72741P 
11,TEGRATEO ([,._CJ!T - fYPE St,727,JP 
I NTEGRATED Cl,-CuIT - nr1= S1,727 •1JP 

QISC, 0 , l 1\r 25 V 
DISC, 0.l ~F 25 V 
n1sc , , ul 1-it= 1oonv 
2 . 2 IIF 20 V 
3300 PF 
DISC , O.l MF 25 V 
DISC, O.l MF 25 V 
DISC, , Ul MF 1oouv 
l O 1·1F 20 V 
. 044 MF 3:, l l'.l V 
U, 101 MF 33/- 100 V 
, U033 MF 3~ ll.10 V 
U, 1~5 MF jl 100 V 
. 00 13 MF J¼ lUO V 
10 MF 20 V 
DISC , O. l l•.f 25 V 
150 MF 15 V 
10 ,·,F 20 V 
150 MF 15 V 
100 MF 20 V 
100 MF 20 V 
10 MF 20 V 
10 MF 20 V 
5 PF 

RE SISTORS - F !Xt: D (J .. PflSI rru::, IJ ~' LES<; ',l(TEO 

470, 000 OHMS 101 1/l ~ 
33 , 000 UHMS lJI 1/2 W 
33 , 000 UHMS 101 l/7 W 
POTENT l uMETL " , 10, r.oo OH~S 
b800 OHMS lu \ l/2 ~ 
68, 000 LlHMS 101 1/ 2 W 
4700 UHMS 1u, 1/2 ~ 

4700 OHMS 10¾ 1/2 ~ 

660 , 000 OHMS 101 l/2 W 
15, 000 OHMS 101 1/2 W 
PDTENTI OHETEN , 10, noo nH~S 
22, 000 OHMS 101 1/2 W 
330, 000 OHMS 101 1/2 W 
4700 OHMS l u¾ 1/2 w 
15, 000 QHMS lvl 1/2 W 
100 , 000 OH~S 101 1/2 ~ 

100,000 □HMS 101 l/2 ~ 
2200 OHMS l ut l /2 W 
220 OHMS l Oa 1/2 W 
10, 000 OHMS 101 l/2 ~ 
100, 000 lll--lMS 101 l/2 ,i 
100, 000 □HMS 101 1/2 w 

10, 000 OHMS 101 1/2 H 
2200 OHMS 101 l /2 W 
47,000 UH MS 101 1/2 W 
10 ,000 OHMS 101 l/2 W 
4700 OHMS 101 l/2 W 
4700 OHMS 101 l/2 W 
POTENTIOMETER, 10, 000 OHMS 
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R34 502222 
R35 502347 
R3A qz 14 7 
R37 502156 
?3n ~22122 
R3') 5 22122 
R40 522147 
R4l ';02.31 2 
R42 5L?.2lv 

TPl ~ 2 5~q 3 
TP2 t,259')2 
TP3 1, 25 )94 
TP4 42~1.,..J 
TP., 4 2 5') [: -; 
TP 6 4259fl<> 
TP7 42':':l'l7 
XVl '224 1 ', 

425':16'.> 
4 2l74J 

CRl THRU 
CR5 74'?22 I 

CRo ~z,-,7,•J 
CR7 4 2£- 7,,, 
CR ' 1,237h I 

0 1 ?4°1J2't 
" 2 ~49612 
IC l 23797 
IC2 l.!23810 
IC3, ICI.J '• 2'>.7 ''17 
10 ,, 2 3'-JC/-, 
IC I· ,, ,37'l J 

!C7 1,27.417 
IC ., !J2';,7Y7 
IC " 4 Z'.'(l't 7 
IC Jr, '• 2 .,_ 797 
1 Cl 1 4 2 37<17 

fl 227444 
(2 227444 
u ~2f>t>2l 
C4 742u'.l5 
rs 421- I ot,, 

Co 22744" 
C7 n1444 
C8 1,2t-vl .l 
C9 ~,.7 ,,., 

fh ,, 2_' ')•17 
fl I ',l,..,77 · 
C 12 l.2Jo"'' 
rll 421,777 
Cl~ I. 2f. 77, 
Cl~ '?47 J?:l 

Cll- ;,421;1'.) 
r11 72~ 71 
(I,' 742u3::i 
[II -; '- 5 77 ,, 
C 2,' '45 l':> I 

C 2 l ?4~1~· 
C 22 2 4 ?1., .,_, 
r, 2 3 ;,4z03, 
r;2!1 ll28y15 

Description 

2,200 8HMS lul l/2 W 
47,000 G~MS 10% l/2 ~ 
470 OHMS 10% l ., 
560 OHMS 10% l/2 W 
220 OHMS 10% 2 ,, 
220 OHMS 1 0'1, 2 1, 

470 OHMS 10% 2 ~ 
12,000 uHrlS H,% 1 /? ,, 
1000 JHHS l UI l/2 ~ 

JACK - TEST, .:~A~!GE 
JACK - TFST, YELL tJ.-' 
JAC,< - HST, GR EE r~ 
J1\C,< - TE~T, o LUE 
JACK - HST, v ! ULET 
JACk - TEST, vREY 
JACK - TEST, ~Y ITE 
SuCi<ET - TPA'IS!STJR 
SJCKET - Jt!TE1.,RATE[1 CIPCIJJT , 
SJO,ET - l'HF.vRATEn (JPCIJIT , 

8 f' I I\ 
7 I' II\ 

TU SUBAUDIBLE METERING GENERATOR 

D!Ol.if - TYPt l"-4154 
DIOllF - TYPE lN474n, ZE:i~ER 10 V l \I 
OI OUE - TYPE 1N4740, ZENER 10 V 1 ·~ 
DIODF - TYPE lN4734 , ZENER 5.6 v l II 
TkAtlS I ST UR - TYPE 2~2924 
TRA NS I STl'k - TYPE 21!5293 
INTEGRATED CIRCUIT - TYPE SN727lllP 
INTEGRATED CIRCU][T - TYPE SN727ll8 
I~TEGRATE u cI ... CulT - TYPE Sr, 7 274 l P 
I rlTEGRATEu CJ,<CU!T - TYPE Tll - 112 
I ITEGKATEu CIKCUIT - TYPF. s 1,1413· 
I ~TEGRATFi.J C!.~ClJIT - TYPE S,·. 749Uf• 
11,TEGKATEIJ Cli<Cv!T - TYPF 5 :-,.7 4 9.;• , 
INTE:GRATED Cli,.CUIT - TYPE s :\ 72741 P 
l,ITEGRATf'r) c, l t<CJ IT - TYPE S,>7274 lP 
1;1TEGRA1ED CIKCUI T - TYPE St, 72741 P 

GtiPAC ITflRS 

f\ 15( , Cl• l MF «5 V 
'1 !SC , o • l ~•F 25 V 
O! SC, • o I MF 10001/ 
10 (IF 20 V 
3.300 PF 
f1 !SC, 0 . 1 "it- lS V 
fl I SC, 0.1 ~ f 25 V 
n 1s1., , Ul ',f- lOOOV 
10 IF 20 'J 
, 044 MF 310 l " V 
o .1 u 1 ~F .3¼ lJO V 
, OOJ3 MF 3o/ lvO V 
0 , 135 t-'f 3 100 V 
, UOl3 MF 3' IUO V 
I J MF 2v V 
JO I ,F 2v ' 
l::>O r,F l~ V 
10 o'\F 2<, J 
l 50 MF l') V 
100 l'F 2) V 
100 '1F 2" V 
10 ,r F 2v V 
10 t1F 20 V 
5 r:;, 

41 
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Symbol 

Rl 
R2 
R3 
R4 
R5 
n6 
R7 
RB 
R9 
Rl O 
q11 
Q 1 2 
R l3 
Rl4 
P 1 5 
Rl h 
Rl7 
R l /J 
R 1 9 
R20 
P21 
R22 
R23 THRU 
R27 
R2~ 
R29 
R3C1 
R31 
R32 
'l.33 
R34 
R35 
R36 
R37 
'l. 313 
R39 
R4 0 
041 

TPl 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
XVl 

CRl 
CR2 

Cl 
C2 
C3 
C4 
r:s 
C6 
C7 
ca 

Stock No. 

c,u z447 
50?41 :) 
'-0241J 
426767 
C.02,!6 :.l 
,;02J6 ·, 
"02247 
<;Q2247 
'-v2<tl>,) 
"i0231.J 
42f..767 
~0231!> 
-;;02433 
" 02247 
502315 
'i0241 .J 
" 024lv 
"02222 
"0 2122 
;023lu 
"02<+1 ~) 
"0241 J 

~02 4 33 
502::11 ,J 
•02310 
'-0 2 l'• 7 
10224 7 
426767 
~0731 0 
"02j4 7 
'> 12147 
0 02 1:'ib 
c.22 12 2 
" 22122 
l\2?.147 
";02312 
5022LJ 

42599.:> 
421\992 
t, 2 5994 
425-J9 1) 
425, -~c,, 
4259A I') 
425997 
422416 
4237 1•3 
425965 

4 24594 
1, 24594 

42;19 l G 
1+2t-7'll 
4239 10 
42f>7"2 
42391 0 
4267~2 
42391 0 
42671\l 

Drawing No. Description 

RESISTORS - FIXED COMPOSITION, UNLESS NOTED 
470,000 OHMS 10¾ 1/2 n 
100, 000 OHMS 101 1/2 W 
100,000 OHMS 10¾ l /2 W 
POTENTIOMETER, 10,000 OHMS 
6800 OHMS 1 0¾ 1/2 ~ 
68 , 000 UHMS 10¾ 1 /2 ~ 
4700 OHMS lUI 1/2 ~ 
4700 OHMS 10% l/2 W 
660,000 nHM$ 10¼ l/2 W 
10,000 OHMS 101 1/2 W 
PUTENTIUMETEP, 1 0 , 000 OHMS 
15 , UOO OHMS 10% 1/2 W 
330,000 OHMS 101 1/2 W 
4700 OHMS 101 1/2 k 
15, ooo OHMS 1 0 ¾ 1/2 w 
100, 000 UHMS 101 l/2 W 
100, 000 OHMS 101 1/2 W 
2200 OHMS l U¾ 1/2 ~ 
220 OHMS 10~ l/2 w 
10, 000 OHMS 101 1/2 W 
100, 000 OHMS 10¾ l/2 W 
100, 000 OHMS LO¾ 1/2 w 

390, 000 OHM$ 10¾ l/2 w 
10, 000 OHMS 101 l /2 H 
10, 000 OHMS 101 1/2 W 
4700 OHMS 1 0¾ 1/2 W 
4700 OHMS 101 1/2 W 
P~TENTIDME TER , 10 , 000 OHMS 
10,000 OHMS 101 1/2 W 
47,000 OHMS 10¾ 1/2 W 
470 OHMS 10¾ l" 
560 OHMS 101 1/2 W 
220 OHMS lO~. 2 w 
220 OHMS 10¾ 2 w 
470 OHMS 10% 2 w 
12,000 OHMS 1 0¾ 1/2 ~ 
1000 OHMS 10¾ 1/2 W 

JACK - TEST, wRANGE 
JACK - TEST , YELLOW 
JACK - TEST , ~REEN 
JACK - TEST, DLUE 
JACK - TEST , VIOLET 
JACK - TEST, ~REY 
JACK - TEST, ~HITE 
SOCKET • TPA~S ISTuR 
SOCKET - I NTE GRATED CI RCU IT, 7 ~IN 
SOCKET - INT EGRATED CIRCUI T, 8 PIN 

TU CONTROL BANDPASS FILTER 

SEMIC ONDUCTORS 

DI ODE - TYPE 1 N4744, ZENEk 1 5 V l W 
DI ODE - TYPE 1N4744, ZENER 15 V l W 

CAPAClTOkS 

0 . 247 MF 31 100 V 
0 . 296 MF 3¾ 100 V 
0 . 247 MF 31 100 V 
0 . 350 MF 3% 100 V 
0.247 MF 31 100 V 
0 , 350 MF 31 100 V 
0 , 247 MF 31 100 V 
0 . 296 MF 31 100 V 
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Symbol 

C9 

Ll 
L2 
L3 
L4 
LS 

Rl 
R2 
?3 

LA 
LB 
CA 
Ctl 
cc 
co 
CE 
r.F 
CG 

LA 
LB 
CA 
Ctl 
cc 
co 
CE 
CF 
CG 

LA 
L8 
CA 
CB 
cc 
co 
CE 
CF 
CG 

LA 
LB 
CA 
cs 
cc 
Cll 
CE 
CF 
CG 

LA 
LB 

Stock No. 

42391J 

'•26783 
42f-7P4 
42f,7!l5 
426784 
421)7A3 

502233 
~0 222 2 
50?21 \J 

42<,971 

t.26970 

421'\55(> 
420555 
7.1 ~777 
219777 
218777 
42622<1 
t.21, 7F J 
426cJ55 
426!.1'> & 

420:>70 
245 146 
2 19195 
2 19195 
:n11O°1 
426227 
21£'777 
2111249 
?1 8 777 

?45 146 
245147 
426c65 
426865 
23'!220 
426711 
2 19195 
7.31'1220 
1.26060 

?.45147 
420557 
0 79191 
"70191 
238 22 :) 
215197 
(126855 
42622 1> 
426637 

420557 
420557 

Drawing No. 

0 .247 MF 3% 100 V 

I~DUCTOR - 1 . 3 HY 
I NDUCTOR - 1 . 79 HY 
I ND UCTOR - l , 70 HY 
I NOUCTDR - l . 79 HY 
INDUCTOR - 1,3 HY 

Description 

RESISTORS - FIXED CuMPC1Sll ION, U'fLFSS ~tCTED 

3300 OHMS 10¾ 1/2 W 
2200 OHMS 10¾ 1/2 w 
1000 OHMS 10% l /2 W 

SUBCARRIER GENERATOR JUMPER BOARD 
PRINTED CIRC UIT BUARD - 6 TERMl ~ft L 

SUBCARRIER DEMODULATOR JUMPER BOARD 
PR I NTED CIRC UIT BOARO - 5 TERM! NI L 

SUBCARRIER GENERATOR F.D. PARTS 

26 KHZ FKEWUENCY DETERMINI~G PARTS 
CHOKE , 22 MH 
CHOKE, 15 Mh 
CAPACITOR, 1500 PF 
CAPACITOR, 1500 PF 
CAPACITOR, 1500 PF 
CAPACI TOR , 27U PF 
CAPAC ITOR , 3300 Pf 
CAPAC IT OR , 6q0 PF 
CAPACITOR, 2000 PF 

39 OR 41 KHZ FREQUE NCY DETERMINI I\G PARTS 
CHOKE, 10 M'-1 
CHOKE, 4.7 M'i 
CAPACITOR, 1000 PF 
CAPACITOR, 1000 PF 
CAPACITOK, 750 PF 
CAPAC ITUR, 150 PF 
CAPAC ITOR, 1500 PF 
CAPAC I TOR, 1200 PF 
CAPACITOR, 1500 PF 

6 7 KHZ FREIJIJEMCY OETERMINil, G PARTS 
CHOKE, 4,7 MH 
CHOKE , 3 , 9 Mh 
CAPACITOR, 560 PF 
CAPAC I TOR, :,60 PF 
CAPACITUR, 470 PF 
CAPAC IT uR, 120 PF 
CAPACITOR, 1000 PF 
CAPACITOR, 470 PF 
CAPACI TUR , 820 PF 

110 KHZ FREOIJENCY DETERM I MHIG Pt.RTS 
CrlOKE , 3,9 MH 
CHOKE , 2,2 11H 
CAPACITOR, 330 PF 
CAPACITOR, 330 PF 
CAPACI TOR , 470 PF 
CAPACITUR, 68 PF 
CAPACITOR , 680 PF 
CAPAC IT OR, 27V PF 
CAPAC ITOR, 220 PF 

135 !<.HZ FREQUF.1~C Y DETER'1HllrJG PARTS 
CHOKE, 2 , 2 MH 
CHOKE, 2 . 2 :1H 

43 

wigfi
Stolen 2 Line Transparent
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Symbol Stock No. Drawing No. Description 

CA 42622 6 CAPACITOR, 270 PF 
CB 1,262 2 i3 CAPACITOR, 2.70 PF 
cc 079191 CAP ACITOR, 330 PF 
co t+266h4 CAPAC ! TOR, 91 PF 
CE 1;26854 CAPACITOR, 620 PF 
CF 426037 CAPAC ITOR, 220 PF 
CG t,2{)U~ 7 CAPAC ITOR, 240 PF 

185 KHZ FREOUENCY OETERM I NPIG PtiRTS 
LA 420557 CHOKE, 2 , 2 MH 
LB 420557 CHOKE , 2 , 2 w, 
CA t,2A637 CAPACITOR, 220 PF 
CB 4260 :17 CAPAC ITGR, 220 PF 
cc 4 2fl 71 l CAPAC ITOR , 120 PF 
co ?2n2 <; •J CAPAC ITDR, 36 PF 
CE 42622 5 CA PAC ITOR, 270 PF 
CF 72 8 7l 'l CAPACITOR, 75 PF 
CG 42(,227 CAPAC I TOR, l5U PF 

SUBCARRIER DEMODULATOR F.D. PARTS 

26 KHZ FRE~UENCY DE TERMINI~G PARTS 
LA 421 ~53 INDUC TOR 
LB 421953 I NDIJCT nR 
LC 421953 fNDUC TOR 
LO t,21 95.:l HlDUCTOR 
CA 218777 CAPAC ITOR1 l500PF 
CB 42~il57 CAPACITOR, 2000PF 
cc 426tl62 CAPAC ITDR , 250 PF 
CD 426cl55 CAPACIT OR, MOPF 
CE 231123.) CAPAC IT OR , 160PF 
CF 426tl55 CAPACITOR, o80PF 
CG 426d~2 CAPAC I TUR, 250PF 
CH 426 657 CAPAC JT (JR , 2000PF 
CI 218777 CAPACITOR, l 500PF 

39 KHZ FRE.lUENCY DE TERMINI NG PARTS 
LA 42 1953 I NOUC TOR, 33MH 
LB 421953 I NDUCTOR, 33MH 
LC 421'.153 I NDUCT OR , 33 MH 
LO 421953 I NOUC TOR , 33 r.H 
CA t, 26b5:) CAPAC !Tl.JR, ll l OP F 2% 
CB 42td55 CAPAC !TOR, oflOPF 
cc ?.2R7Ul CAPAC !TOR, 75 PF 
CD 426tl53 CAPAC I TOR , 390PF 
CE 1; 26 152 CAPAC I TOR, SlPF 
CF 421:>tl53 CAPACITOR, 39UP F 
CG 22071 6 CAPAC ITOR1 75P F 
CH 426&55 CAPAC !T OR , 68UflF 
CI 42665U CAPACITOR , l llOP F 2¾ 

41 KHZ FREQUENCY DETERMINI Nr, PARTS 
I.A 1,21:;~3 l i'< OUCTOR , 33 "1H 
LB 42 1953 I NDUCTOR, 33MH 
LC 421S5 3 I NDUC TUR, 33MH 
LO 421953 I NOUC TOR, 33MH 
CA 4 2685 ::l CAPACITOR 111 OP F 2¾ 
ca 426o'54 CAPAC !TOR, 620PF 
cc ?. 15197 CAPAC !TOR , 681-'F 
CD ?.2 7692 CAPACITOR , 36UPF 
CE 21'3434 CAPACITOR, 43PF 
CF 227692 CAPAC !TOR, 360PF 
CG 215 197 CAPAC ITUR , 6BPF 
CH 426 .354 CAPAC I TOR, 620PF 
C I 421)cl5 8 CAPAC I TOR lll OP F 2¾ 

67 KHZ. FR EQUENCY DETERMINI~G PARTS 
LA 246632 I NDUCTOR 
LB 246632 INDUCTOR 
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Symbol Stock No. Drawing No. Description 

LC .?4 6032 1 : .. nuc r nR 
LO ?46,~ '12 l h OUCHIK 
CA 1,20 ,J51, CAPACITL,Q,, ~ l 1,r F 
CB 2191?:> CAPAC IT tJR , l 'lCOPF 
cc ?lf•22l CAPAC!T;JR, ') 7.PF-
CD 24i\2 ;.'; ~ CAPAC IT JR , 43 .;PF 
CE ? 2117 l -J CAPAC IT OR , 7 ~;• F 
CF .?4'1 2qo CAPACIHIR , 411., PF 
CG ?l'<l2l CAPAC lT IJR , j2,•F 
CH ?1<)19'.l CAPAC IT UR , l 'lC:OPF 
C I '•2 '- u5t, CAPACITOR, •;1ll_PF 

110 KHZ ~, E-.IJE •JCY r E T ER '1 I ;, I ,, r, p,. ., , s 
LA '• 2 l '15 l ! NOUCHIR, 3 , 3 , ·"' 
LB 421-,'i I I !DUC TDK , 3. 3 -11! 

LC 1,21-,.SJ l :~OUCTCl R, 3 , 1 H 

LD 42 l '.l'i J ! ,,DU C TIJK , 3, 3 , H 
CA 4260,'.> Cf,PAC !T Uil. , ~ 1 11 PF-
Cil ? 1 8 777 C1,PAC I TdR , 15 (J() f'F 
cc 22.,71J CAPACITOR, ·1 ~p F 
CD 426 J5'1 CAPAC ITU~, ~ l ..,P f 
Ct ?2 l 67>, CAPA( !T u~ , 47i'F 
CF 426d5 , CAPAC IT uR , !:> l v PF 
CG ?211 lt o CAPAC IL.JR , 7S ? F 
CH ;>1 8 777 C~PACITuR , 15JOPF 
Cl 42Ao5, CAPAC ITt.iR, rJt .;PF 

185 KHZ F KE-ilJi:: llC y [1 t TE R 1•'. T ;, J 1, r. P1.11ns 
LA '< 21 '1 'i l I ·,Due TOK, 3 . '.\ 11-' 

LB l12lj5 ) I i~ 'lUC TnR, 3, 1, •H 

LC 4219'iJ ! N DUCT □f<, 3 , 3 1H 
LD 421C,5•J I ,,DUC TOk, 3 • -~. H 
CA 11267ll CAPAC ITUQ, , l '' uPF 
CB t.21.ic,5o CAPAC IT UP , ':IL, l'F 
cc ?2f<7l j CAPAC !T tJR , 7'>~• F 
co 1•2622 ':I CAPAC ITOR, l 'hJ PF 
CE 426152 CAPAC IT uR, 5H F 
CF 42/-,2?</ CAPAC: ITUR, l'1 0~F 
CG 22~7ltS CAPAC ITlJR, 7 'iP F 
CH 42/-,.,56 CAPAC!Tl,R, 9ll•Pf 
CI 426712 CAPAC I HJR, l "J P F 
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Stock No. 
RO-428 

234552 
426789 
242220 
423780 
426763 
424594 
426764 
425501 
425796 
423799 
426849 
423790 
422417 
425797 
423797 
423789 
426765 
426775 
423999 
248024 
426224 
426183 
241778 
420558 
426236 
422415 
249612 
427450 
425874 
426710 
427383 
427390 
426973 
424279 
430630 

421035 
426787 
421042 
426792 
426786 
421037 

BTR-15BR SUGGESTED EQUIPMENT SPARES 

Quantity 
1 

10 
1 
8 
1 
1 
2 
1 
2 
3 

3 
l 
1 
1 
1 
5 
1 
1 
1 
1 
3 
3 

1 
1 
1 
1 
1 
1 
2 
2 
10 
5 
5 
5 
2 
2 

2 
4 
1 
1 
l 
1 

Description. 
Kit, containing all items listed below in quantity shown 

Diode, 10D2 
Dicxle, 1N2979 
Dicxle, 1N4154 
Diode, Zener, 1N4734A, 5. 6V, lW 
Diode, Zener, 1N4740A, l0V, lW 
Diode, Zener, 1N4744A, 15V, lW 
Dicxle, Zener, 1N4745A, 16V, lW 
Integrated circuit, SN7402N 
Integrated circuit, SN7404N 
Integrated circuit, SN7413N 
Integrated circuit, SN7475N 
lntegrated circuit, SN7485N 
Integrated circuit, SN7490N 
Integrated circuit, SN7493N 
Integrated circuit, SN72741P 
Integrated circuit, SN74121N 
Integrated circuit, SN74123N 
Integrated circuit, SN74154N 
Integrated circuit, TIL-112 
Transistor, 2N2924 
Transistor, 2N3053 
Transistor, 2N3054 
Transistor, 2N3563 
Transistor, 2N3819 
Transist:>r, 2N4058 
Transistor, 2N4990 
Transistor, 2N5293 
Capacitor, 2600Mf, 50 voe 
Capacitor, 9200MI, 15 VDC 
Fuse, AOC 1/4 ampere - telephone line 
Fuse, AGC 1/4 ampere, Slo Blo-Power, SU 
Fuse, AOC 1/2 ampere, Slo Blo -Power, TU 
Fuse, AGC l ampere-Raise and Lower 
Indicator, light emitting diode 
Lamp, Indicator, #388 

Potentiometer, 25,000 ohms, 10 turns 
Relay 
Transformer, power, Tl-SU 
Transformer, line, T2-SU 
Transformer, power , Tl-TU 
Transformer, line, T2-TU 

' 
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Stock No. 
RO-427 

234552 
426789 
242220 
423780 
426763 
424594 
426764 
425801 
425796 
423799 
426849 
423790 
425797 
423797 
423789 
426765 
426775 
423999 
248024 
426224 
426 183 
420558 
426236 
422415 
249612 
427450 
425874 

4.26710 
427883 
427390 
426973 
424279 

430630 
421035 
426787 
421042 
426792 
426786 
421037 

BTR-158W SUGGESTED EQUIPMIENT SPARES 

Quantity 

1 

10 
1 
8 

1 
1 
3 

1 
2 
1 
l 
1 
1 
1 
5 
l 
1 
l 
l 
4 
4 
1 
1 
I 
1 
I 
2 
2 

10 
5 
5 

5 
2 

2 
2 
4 
1 
1 
1 
1 

Description 

Kit, containing all it,em listed below in quantity shown 

Diode, 1002 
Diode, 1N2979 
Diode, 1N4154 
Diode, Zener, 1N47<14, \, 5,6V, IW 
Diode, Zener, 1N474!0A, lOV, lW 
Diode, Zener, 1N47414A, 15V, lW 
Uiode, Zener, 1N47415A, 16V, lW 
integrated circuit, SN7402N 
Integrated circuit, SIN7404N 
Integrated circuit, S!N7413N 
Integrated circuit, SiN7475N 
Integrated circuit, SN7485N 
Integrated circuit, SN7493N 
Integrated circuit, SN72741P 
Integrated circuit, SN74121N 
Integrated circuit, SIN'74123N 
Integrated circuit, SIN"74154N 
Integrated circuit, TIL-112 
Transistor, 2N2924 
Transistor, 2N3053 
Transistor, 2N3054 
Transistor, 2N3819 
Transistor, 2N4058 
Transistor, 2N4990 
Transistor, 2N5293 
Capacitor, 2600 Mf, 50 VDC 
Capacitor, 9200 Mf, 15 VDC 

Fuse, AGC 1/ 4 amp,?re - telephone line 
Fuse, AGC 1/4 ampere, Slo Bio - Power SU 
Fuse, AGC 1/2 ampere, Slo Bio - Power TU 
Fuse, AGC 1 ampere - Raise and Lower 
Indicator, light emitting diode 

Lamp, indicator, #3 88 
.Potentiometer, 25,000 ohms, 10 turns 
Relay 
Transformer, power, Tl - SU 
Transformer, lina, T2· - SU 
Transformer, power', Tl - T2 
Transformer, line, T2 - TU 

47 
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1"111 

IP ll 2 

NOTl ti : 

I ~LIU OTHDn#IH " 5,,..c,,,.1c.o 

flf.t f~TOII VALUEt A"CIH ONMt,1/ZW.IO'I.. 

CA,AC,T0C VAt.Ut J ,,_,ltt IN MJCROfARAD S . 
OIOOf.£ A~l I N 415 ... 

t l , ( ,"J, usrro AJ 7♦1 AR( SH7l.7♦1P 

J • D(NOT£3o ~(Ll'CTED VALUES 

Figure 25. SU Control Generator, Parts Location 

NOTE3 : 
f UNLES.S. OTHC1'WISE .SPECJF'l£D 

I 

IU.SIS TOR VALUI~ AIU IN OHM5, //Z W , JO •• 

CAl'A~ITOlt VALU~.I Alli[ JN MICltOP"AllADS . 

01001! .I Allf IN 4-/1..._ . 

* ,,u:o.urMCY 
~fC TABLE I. 

Di Tilt/\'! INEO COMPOMENT 

Figure 26. SU and TU Subcarrier Generator, Parts Location 

wigfi
Stolen 2 Line Transparent
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NOTES: 
I UNLl:55 OTHER WISE ~PE'CIFIEO 

R~S:STO R VALUES ARE IN OHM:>, 1/2 W. 103/.,. 

CAPAC I TO R VALUE.!> ARE IN Ml C R OFAR.ADS. 

2. * FREG.UENCY OETERIY11Nt:D COfYIPONENT. 

I P l l 3 

Figure 27. SU and TU Subcarrier Demodulator, Parts Location 

NOT «-•: 
j ,.,,n~•j OTHIAWl.fl ... U:ITIID 

iltfSlliTOll VALUtS A•I IN OWMI, lllliif,IO A 

CA .. A (ITO,t VA.LUii A•f IM Nl"IIO,-AIUD.I 

OtO0tJ Alltt' 01 4 1S4 
I 1,C .'S U .JTI O AA 741 A.It£ .N 7ZT♦I~ 

Figure 28. SU Audible Metering Demodulator, Parts Location 

wigfi
Stolen 2 Line Transparent
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UNLE :,,s OTHCJltWISC .5"lC I ,:1co 

R£SIS[OR VA.LUES ARE rw OHMi", 11zw .,o:, •• 

CAPACITOR VALU£i AR[ PH MIC R0f"APlA0.S. 

1 I. c: .S LI ST ED AS T♦I .-i"t .SN TZ14 1 P 

Figure 29. SU Subaudible Metering Demodulator, Parts Location 

~ 7220~.2wr z ~~ '" 
i'O 

CR..3~ 11\ VI --D CR2 

C2JIODZ-o- --0:211002 
CR~ CRI 

8 

' 
8 8 ' 

e 8 8 8 
I 7 a 4 , & 

IP1l6 

Figure 30. SU Power Supply, Parts Location 

wigfi
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2P090 

., 
8 

e . , e .. 8 .. 
e 

8 .. 

7 • s 
e Q e e 

~ -
bi:iiroimo" ICZ5 

~· briminm , • 
IC l J 

N !HC.S ! 

UNLE'5.;, 0TH[RWl5£ 5Pfc..1Ft£0 

Rt;ISFaR V.AllJ E S All[ IN CU,M!, IU. IJ, 10,-. 

CA P A CJroR VALllC"> AR.£ tW Ml l.: t<OrAR:AO~ 

OIOOC5 ARC" t"' .r.1~ 1,,. 

P,C .S ll!,T t O A .S 7 4 j A R C ~N 7Z1 4- F ll=-

.S ?'sJ!:> r10~ 1001 010()~'.., AOP~OX 3/rb' AB OVE 

80/,ltO. 

Figure 31. TU Control Demodulator, Parts Location 
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NOT C5 : 

I UN l. l!"~.5 Otr1r1r w 1s ,: S ~ ECl l'I CO 
l tJl .,TOR VA LUE§ Alll' E IH OHM.l. J / 2. W. 10 °/4. 

CA l"A Cf(O,t VA LUU Alf.E IN MIC IIO,.AIIAO J . 

o,oou · A lt. t 1N 4 154 . 

, . ,. · s Ll .l"Y L O A l 74 1 A ltl' SN 7.Zr.+1 P 

IP l11 

Figure 32. TU Audible Metering Generator, Parts Location 

N O T! S : 

IIUSIJTOR "'1lUICJ A lll' i! I H OMM.1 ,116.W, ID& . 
( AP'A CI TOllt \IA LUl'.1 ... . , iH M1c 11 0,,,u t A O ... . 

DIOOI) Alf.I l ti 41• • • 

1.t , ' t .LIITLD ..-1 14 1 A,u 5H T Z7• 1 ,-

Figure 33. TU Subaud ible Metering Generator, Parts Location 

wigfi
Stolen 2 Line Transparent
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,.., 
I (t -en-: ~ •• ae CIU lltl .,. -Cr ~CltU e z 

Q p ,_j_ ~t 
~Clfl3 . ,. .25" ,,. ~· 4 1.SO,ZW t-.,. llJI 

' . " .... ~, 4zz.o , I.W ~ ,A 11.5 
• Ill It. -[]f·' ~c111• .,. 

~-· ~t:111• 
.,., 

, .... 
--0---"~ .A II♦ 

NOTE ... -i lll,hl t- I lt\.l["YAT Ir a2.-•• -Q!111• JII. IH . ,, AMo ca ,t - c••• ,. 
--[)f '"' ~""' ." C it 1' 

( IO ) IOOZ. 

Figure 34. TU Power Supply, Parts location 

., 
~ 0 @ H 

13 C4@:) C&I:)c2 AC 

® 

~ @ or. I 
H 

G.ND 

0 0 0 0 0 0 0 0 0 0 @ 
I If- 5 ' 7 8 9 10 II IZ AC 

N O TE 

UNLESS OTHERWISE SPECIFIED 
CAPACITOR VALUES ARE IN MICROFARAOS 

IPl20 

Figure 35. SU and TU AC line Filter. Parts Location 

wigfi
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N OTE 

UNLESS OTHERWISE 5PfCll='1t.O 

R~~ISTOR VALUE'.S AR£ IN OHM ~ , lllW , 10 ¼ 
CAPAllTOR. \IRLU£S ARE IN Mt £ RO,:'ARR0S 

IPIII 

Figure 36. TU Control Bandpass Filter, Parts Location 

IPl22 

Figure 37. SU and TU Subcarrier Generator Jumper Board 
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IP123 

Figure 38. SU and TU Subcarrier Demodulator Jumper Board 
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EXT. 
METERS 

MU 
OUT 

'Ir ,-o ,.,, 

'. 
R4 

tALl8RATE .. 
METERING 1 - - - - - - 7 

- l IN I '" 
t I '$U8(.ARAI EA O(MOOULATOR 0<jl- .. - - . - - - - - - Q (o) 

CAL -l O--+---,e---------•'-1' ...l-..'1---------{,,.,.1 
W~/REO ~ \ ~ BLK/WI-I 

~"'"IHI!, Of MOOULATOR 

AVD♦ •lr fle.4) 

IUJAUOl•LI PIO, 44 

,\_:::S.:.U,c8 <:.:•:.:•:.:.•:.:.• ,cE •::_ __ _-=:• "c.:"_:_ __ __, __ 0_u_T...( ... 1 11'1 G. 42 ~ - - - - - - - - - - - r+1 
LINE VIO I OR : .~~;,ER ; 

METER 2 

SELECTOR 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

I 4 

15 

-l 
-lo-
-j 0-
--10-
-j 0-

--1 
-l 
-l 
--1 

1 
1 
-l 
--1 
-j 

-j 

"POWIE R'' 

Fl 

L ~ J 
AC LINE FILT-;;;-J I 
80AR O FIG. 3~ 

I 

I 

I 
Ml 

IOOUA 
l.. -]- -

_ 
6 
-~ SEE NOTE 2 

-f I 
_J I 

~ 
_J 

0A$H LINES SHOW rv,tCAl. WIRI N<i 
l"OR CONNf:CT1NG EXT[RHAL METERS. 
EXAMPLE SHOWS CHANNELS 2 6 3 WJIIEO 
TO EXT, METER I AND CHAJINELS 4 a, 
WIRED TO EXT. M-[f[A 2. 

••• 

"" r 1 

lltAllt L.0Wf '4 ftt , Ir 

+ovjLl r'1,r,'1 ~ti .. i"'.:. 
fll.U '¥10 "N w11 i t D TNOl 

/WJi / W14 / 'llrll ft • L,f ,0. 

IU I ll"N 

.. ,. --1 0--+-''---'------{1 • - Q) ~ ~ '" - -

+,v 

CHANNEL 

SELECTOR .. ,·· --1 o-+.....c='-=---{ 

..... -l 
O--+---'--'--{ 

C NIN 1 1nnMAI01t 

, •• 10 

--,-- - ..... ..J I 

•READ .. 

ENA8LE 

••• 
1 7 CONTROL 

I OUT 
LI ff E ,. 

1 
CHANNEL 8 METER 
SELECTOR SWITCH 

SW I 

7 O>---•~E-"L-'-1-"-'-"-~~ 
(,,J 
I •• ... -~, - J 

OL• 
r , 

•so Hz" 

BLU 

+21.4 

+ 12.• 

10.IVIUU 1002 

90 
eo 

'1 CI 

j -~, 0 

I 1 

L __J INSUl4 
Tt PRIMA.RY 

WIRING FOR 
240VAC 

OLK 

L
POWER SUPPLY 
51A5◄ 24 -- --

IN47J4 

BOARO 

- _J 

L - cp.,;;-- - - ~:-;- ......J 

+ 1,v ,,.J; 

L v,o 
TE.LE PHONE 

T2 LI NE FVSES 

REO/WH 
F 2 

VEL r,:,;:) 

r 0.2~ A I 
f 3 

~ RED GRN 

0.25A 

v,c 1 - - - - - -7 

:.cc:..:....=:_~--....;.::..{I SU8GAARtER GENERATOR ~~:::::: ___ -.n ;j; 
_WH/8RN IH ,.10.41 

OR JUMP(A 

FIG. ;,7 I 

► I P'l't' 

"'" 

_J 
L - <p.,:- @ -1L-:-

• 15 V 

NOT( s• 

1.0HtSS OTH(N'Wl~l SP(Cifl(O 

N"l~l 1f0A VALUf '\ AIH IN ·1HM' UlW, 10%. 
GAJIAGllOA ""AlUf '\ Afff IN Ml AO,.ARAOS. 

JUMPfll t TO 3 '0ft flAOIO Ol'IIUTION, 
JUMl'C.R I TO t ,-011 WIRUINI Oll'!IU.TION AT 

MITUINO DIMODULATOR BOARD. 

DUtlYIO tllllOM IICtHO 0 

57/58 

METERING 

INPUT 

T£L£PHO't£ 

LIN£ 

CONTROL 
OUTPUT 

Figure 39. Studio Unit, Schematic Diagram 
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PUSHBUTTON 

RECYCLE 

I I ••• . ; . ~~----. 
0.3 SEC. RESET + ov 0.1 SEC. PRE-COUNT +,v 

11J•I~1 
♦OV 

• 
INPUT S - 10 12 13 1$ 

RI-R4 
220 14) 

C5 

~ 
100 

HV 

ICI 
SN7485N 

CO MPARl10R 

B ~9 11 14 I 

INPUTS .. • II 

!C2 
SN7493H 

14 • STAGE 
COUNTER 

10 2 

1.....r ·· ~~~;TING 

6 A:t 8 

12 

L RESET STARTS 
.lT DROP 

HI :t STOP 

C7 

l .2..'_ ,oo 

~ I.Or COUNT 

HI • STOP 
8, RESET 

f\.J\... ♦ 20Y 0 
J__j\_ +8\J 

0 .JL..IL~" --ir-1r••v 
; 0 

\ 

_j RAIS!' 
I OLE 

L.OW!R 
IDLE 

60H.r 

TP2 
BRN 

L 

NOTES 

I DLC 
RAISE 

LO IF OK 
TO CONTROL 

UNLESS 0THEftW1$[ SPECIFIED 

IDL[ 
RAISE 

RA1 SE-LOWER 
INTERLOCK 

RESISTOR VALUES ARE IN OHM$, l/2W,10°4. 
CAPACITOR VAI.UES ARE IH MICROFARADS. 

1.c.'s LISTED AS 7402 Aft£ SN7'402 N . 

+ov 

IC9 
SN74tHI 

DIVIDER 

+ 5V 

Cl4 

-,-~ 
ri7100 

ICIO 
SH749:SH 

DIVIDER 

10 

R5 DELAY 

C9 

IC3 • 
SN74123N 

MONOSTA81.E 

UK 

CRI 
1W4154 10 
" 
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C29 
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14 
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'-.!_--,;.-.----{8 ON METERING 
OE~OOULATOR 

+5V 
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f i1111111 40 Control Generator, Schematic Diagram 
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NOTES 

2 

3 
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Figure 48. Audible Metering Generator, Schematic Diagram 
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Figure 49. Subaudible Metering Generator, Schematic Diagram 
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