
www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

,operating and Service Ma,nua:1 

EBI IYITEffl 
fflODEt 760 

TIME AND FREQUENCY 

TECHNOLO,GY, INC. 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Warranty 

TIME & FREQUENCY TECHNOLOGY, INC., warrants each of the in­
struments of its manufacture to be produced to meet the specifications delivered to the 
BUY ER: and to be free from defects in material and workmanship and will repair or 
replace, at its expense, for a period of one year from the date of delivery of equipment, 
any parts which are defective from faulty material or poor workmanship. 

Instruments found to be defective during the warranty period shall be returned 
to the factory with transportation charges prepaid by BUYER. It is expressly agreed 
that replacement and repair shall be the sole remedy of BUYER with respect to any 
nonconforming equipment and parts thereof and shall be in lieu of any other remedy 
available by applicable law. All returns to the factory must be authorized by TFT, 
prior to such returns. Upon examination by the factory, if the instrument is found to be 
defective, the unit will be repaired and returned to the BUYER, with transportation 
charges prepaid by TFT. 

Transportation charges for instruments found to be defective within the first 
thirty (30) days of the warranty period will be paid both ways by the TFT. 

Transportation charges for warranty returns, wherin failure is found not to be 
the fault of the SELLER, shall be paid both ways by the BUYER. 

This Warranty does not apply to instruments which, in the opinion of the 
SELLER, have been altered or misused. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. TFT IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

Claim for Damage in Shipment. 
Your instrument should be inspected and tested as soon as it is received. The 

instrument is insured for safe delivery. If the instrument is damaged in any way or fails 
to operate p roperly, file a claim with the carrier, or if insured separately, with the in­
surance company. 

WE SINCERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPER­
ATION TO ALL USE RS OF OUR PRECISION ELECTRONIC 
INSTRUMENTS. 

PLEASE ADVISE US IF WE CAN ASSIST YOU IN ANY MANNER. 

fflEffL 

TIME AND FREQUENCY 

TECHNOLOGY, INC. 
3000 Olcott St. 

Santa Clara, CA 9 5 051 
40B -24 6- 6 365 
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IMPORTANT 

MODEL NO. 760 
REVISION A 

Effective Serial No. 1000 

MODEL 760 MANUAL CHANGES 

2. 4 Antenna Installation 
Delete Resistor 

Figure 6-2 AM Receiver (Schematic only) 
AD:p X 100 KHz,. ~ 1MHz and Xl.0 KHz to S1 as Shown 

SI 

XIOOKt\z I 

: I 

XI Ml-12. . 

8 
4 
2. 
I 

XI -z. 
•, · .·. •· • l 

, Figure 6-3., 
1 

FM Receiver (Schematic only) . 
1 

, • • ADD: Line from the junction of Zl-6' and R43 to center tap of L3 

·' !-'. 
Figure 6-:-4 Tone Generator (Schematic & Material List) 

. , Change: . C2 lO00pf Part No. 1005-1000 to a 1200pf Part No. 1007-0012 

Figure 6-5 Tone Decoder (Schematic & Material List) 

REMOVE: Fl a 2A Slo Blo Fuse, Part No. 1900-0002, 
Replaced with a jumper 

Figure 6-6 Dual Purpose Decoder (Schematic & Material List) 

REMOVE: Fl a 2a Slo Blo Fuse, Part No. 1900-0002, replaced 
with a jumper 

CHANGE: P . C. Board No. 6609-0970 to 6608-0970 
CHANGE : Switch Sl, reverse nomenclature of LISTEN/OPERATE 
CHANGE: On Material List Z3 to a 74132 Part No. 1100-4132 
CHANGE: On Schematic C27 from a 7000µf capacitor to a8000µf 

capacitor 
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IMPORTANT 
MODEL 760 MANUAL CHANGES 

MODEL NO. 7G0 
REVISION B 

Effective Serial No. 1000 

2. 4 Antenna Installation 

Figure 6-2 

Sl 

Figure 6-3 

Figure 6-4 

Figure 6-5 

Figure 6-6 

Figure 2-1 

Delete Resistor 

AM Receiver (Schematic and Material List) 
ADD X 100 KHz, X 1MHz and XlO KHz to Sl as Shown 

8 
4 
2 
I 

')(\00 1(1,1-z. 

t 
')(.\MHZ. 

8 
4 
'l 
I 

X 10 \(~?. 

Change: Ql 40841 Part No. 1271-4084 to a 40673 Part No. 1271-4067 
Change: R14 330Q Part No. 1065-0330 to a 240 QPart No. 1065-0240, 

factory select. 

FM Receiver (Schematic only) 
ADD: Line from the junction of Zl-6 and R43 to center tap of L3 

Tone Generator (Schematic & Material List) 
Change: C2 l000pf Part No. 1005-1000 to a 1200pf Part No. 1007-0012 

Tone Decoder (Schematic & Material List) 
REMOVE: Fl a 2A Slo Blo Fuse, Part No. 1900-0002, 

replaced. with a jumper 

Dual Purpose Decoder (Schematic & Material List) 
REMOVE: Fl a 2A Slo Blo Fuse, Part No. 1900-0002, replaced with 

a jumper 
CHANGE: P, C. Board No. 6609-0970 to 6608-0970 
CHANGE: Switch Sl, reverse nomenclature of LISTEN/OPERA TE 
CHANGE: On Material List Z3 to a 74132 Part No. 1100-4132 
CHANGE: On Schematic C27 from a 7000µf capacitor to a 8000µf 

capacitor 

CHANGE: As Shown Below 

TFT MODEL 760 

K1: POTTER & BRUMFIELD R10-E1-Y2-
V185. TOTAL RELAY CURRENT 
MUST NOT EXCEED 250 mA . 

wigfi
Stolen 2 Line Transparent
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APPLICATION BULLETIN: 75-02 

TO: Model 760 EBS System Users 

FROM: F. Stolten, Customer Service Manager 

DATE: December 15, 1975 

SUBJECT: Automatic Reset of Two-Tone Generator 

TFT has recently received inquiries from the field requesting information on how to 

modify the Model 760-04 Two- Tone Generator to make the RESET automatically function 

after the 23 . 5 second two-tone transmission period. This change is desired because some 

broadcasters want to make EBS announcements on their nprmal program line and thus do 

not want to manually reset the Two-Tone Generator after each tone transmission before 

making Emergency announccments- -or maybe forget to reset?? 

There are several ways to implement the automatic reset.. One way is to modify the 

generator directly. This is done by removing C20, lµf, and placing a 0. 22µ.f capacitor 

between Z3 pin 11 and Zl pin 13. 

An alternate approach to automatically rcsef the generator would be: 

1. Do not route the normal program audio through Kl on the Two-Tone Generator. 

2. Connect a pair of lines from the AUDIO OUTPUT terminals of the Two- Tone 

Generator to a mixer on the audio console . 

. This would inject the, two-tone's on the program iine without interrupting it. However, 

the Generator must be reset either manually or automatically before the next tone transmission. 

. ; .. . . 

I • r ':-, . ',J; r 

I • 

,. 

.. 
II • 

r 1 'I . 

.. , .. .. 
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Section 1 
General Information 

1.1 General Description. 

The TFT EBS System is designed to meet the 
FCC Two-Tone EBS interstation signaling require­
ments. It normally consists of three modules- the model 
760-04 Two-Tone Generator, the Model 760-01 AM 
Receiver or the Model 760-02 FM Receiver, and the 
Model 760-03 Tone Decoder- mounted in a cabinet for 
installation in a 19-inch relay rack. 

1.2 Specifications. 
EBS Cabinet Assembly 
Module Capacity .............. . ..... .. .. . 

Input Power* .... , . . .. . ... . .... . ... .. . . . . 
Operating Temperature* ......... . ... . . . . . 
Operating Humidity* ................ . ... . 
Size ..... .. ..... .... . ...... . ...... . . . .. . 

Weight . ...... . . .. .............. . . . ... . . 

7.2. 7 Model 760-07, Frequency-Synthesized AM Receiver 
Frequency Range ...... . .... . .... .. .. . . . . . 
Local Oscillator Stability ............. • . . .. 
Tuning Method ... ............ . ....... . . . 

Antenna Input ........... . .............. . 
Sensitivity . ... ................ .. . . .. .... . 
Image Rejection ...... . ................. . . 
AGC .. ......... . ...... . ....... . ....... . 
IF Bandwidth, 6dB . . ... . .... ... . . .. ..... . 
Harmonic Distortion ... ... .. ..... . . ...... . 
Noise ... . ...... .. . ................. . . . . . 
Audio Outputs, 600 ohms ............... . . . 
Carrier-Off Output .. . . . ... . . ......... , .. . 

7 .2.2 Model 760-02, Crystal Controlled FM Receiver 
Frequency Range . , ....... . . ............ . . 
Channel Frequency . . .... ... .......... . .. . 

Antenna Input . .... . ... .. . . ... ...... ... . . 
Sensitivity .... ....... . .. •. ... . .......... . 
IF Bandwidth, 6dB ... . .. . ............... . 
Image Rejection ..... ... . . . . ....... . ... . . . 
AGC . ...... . ..... ................ . .... . 
Audio Frequency Response ..... . .... . . . ... . 
Harmonic Distortion ..................... . 
S/N Ratio ........ . . .. ... .. ... . . . ....... . 

* Specifications apply to all system modules. 

1-1 

An emergency two-tone signal received from the 
AM or FM station being monitored will be heard on the 
EBS System speaker after such a tone has been received 
for at least 8 seconds. The EBS System provides the 
means for interrupting normal programming and broad­
casting the two-tone emergency signal for 23.4 seconds, 
and for inserting emergency announcements. Normal 
operation can be restored by operation of two reset 
switches. 

will accept up to three EBS modules (Models 760-01, -02, 
-03, -04, and -05) . Blank panels are provided when fewer 
than three modules are in use. 

117 VAC ± 15%, 50/60 Hz, 20 watts maximum. 
0 ° to 50 °C. 
95% Relative .. 
3.5" (8.9 cm) high x 19" (48.3 cm) wide x 12" (30.5 cm) 
deep. 
Approx. 10 pounds (4.5 kg) 

540-1620 kHz 
±500 Hz per year 
Channel frequency digitally set m 10 kHz steps by 
thumbwheel switches. 
75 ohms nominal, unbalanced. 
30 µ V for 20 dB S/N at 30% modulation. 
SO dB 
70 dB 
±5 kHz 
Less than 3% at 90% modulation. 
45 dB or greater below 100% modulation with 10 MV RF 
Balanced: +8 dBm. Unbalanced: 1 V rms 
Active pullup to 10 V, 10 ma 

88-108 MHz 
Specify frequency, either one or two channel versions 
available. 

75 ohms nominal, unbalanced. 
2 µ V for 30 dB of quieting. 
±150 kHz 
40 dB 
80 dB 
±1 dB, 50 Hz - 15 kHz 
1% 

60 dB or greater below 100% modulation at SO µV RF 
input 
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De-emphasis .......................... . . . 
Audio Outputs, 600 ohms .... . .. . ......... . 
Carrier-Off Output ............ . .. . ... ... . 

1.2.3 Model 760-03, Two-Tone Decoder 
Input Level Required .. ..... ... ... .. ..... . . 
Tone Frequencies"'* ....... .. ..... . ...... . . 

Bandwidth** ..... ..... ...... . . .... ..... . 
Listen Operate Switch ......... . .......... . 

Audio Output .............. . .. . .... . .. .. . 
Reset Switch ........................... . . 
Remote Operation ....................... . 

Time Delay for De-muting"'* . ... . ......... . 
External Alarm Contracts ................. . 

1.2.4 Model 760-04, Two-Tone Generator 
Output Frequencies"'* . . ...... .. .......... . 
Frequency Accuracy*"' ................... . 
Output Level ........... . ..... . .. . ...... . 
Output Impedance ............ .. ........ . 
Harmonic Distortion"'* ......... . ......... . 
Tone Duration•• .... .......... . ....... .. . 
Tone Level Adjust** ............. . ....... . 
Program Audio Routing ..... . .. .. . . . . . ... . 

Emergency Program 
Audio Input ... . ................ ...... . 

Test Switch ... . ........... . ............ . . 

Tone Switch ...... . ..... ....... . . . . ..... . 

Command Switches ... • ................... 

Reset Switch , ....... . ................ .. . . 
Remote Operation . . . • ........ . . .......... 

l.2.5 /lfudel 760-05, Dual-Purpose Decoder 

75 µ sec 
Balanced: +8 dBm. Unbalanced: I V rms 
Active pullup to IOV, 10ma. 

l 00 m V into 600 ohms 
053 Hz and 960 Hz 

±5 Hz 
In Operate mode the loudspeaker is muted until an EBS 
alert is decoded. 
fn Listen mode, the loudspeaker is demuted. 
I Watt, internal loudspeaker 
Resets decoder and mutes loudspeaker 
The RESET switch wiring is brought out to the rear 
panel. 
12 seconds ±4 seconds 
SPOT relay contacts brought out to rear panel. 

853 Hz and 960 Hz 

±0.25 Hz, crystal controlled 
+8 dBm nominal (per tone) 
600 ohms, balanced 
Less th~n 2% 
23.4 seconds, ±0.15 seconds 
Front panel pot, -2 dBm to +8 dBm 
Rear panel DPDT relay contacts. Balanced input and 
output. Switchover and latch to EBS programming is 
automatic. 

Unbalanced input. Internally inserted into program line. 
Connects Generator to Decoder for testing without inter­
rupting program audio. 
Enables one tone at a time for sett ing level and checking 
distortion. 
2 toggle switches . Must be activated in opposite direc­
tions to turn on Generator. 
Releases latch to restore normal program audio. 
The COMMAND and RESET switch wiring is brought 
to the rear panel. 

See M ode! 760-03, Two-Tone Decoder for Two-Tone Spec1fications 
Carrin Brf'ak/ J(XX} H{Speczfzcations: 
Input Level Required ................... .. . 
T one Frequency . . . .................... . . . 
Bandwidth ..... . ...... ............ . . ... . 
Time to demute after start of Carrier 
Break sequence ............. .. ....... . . .. . 
RESET switch ........................ .. . 
Listen/Operate Switch . ........ ........ . . . 

Audio Output ............. . ........... . . . 
Remote Operation . . ............. . ....... . 
External Alarm Contacts ...... . .. .. ....... . 

100 mV into 600 ohms 
1000 Hz 
±50 Hz 

23 to 27 sec. 
Resets decoder and mutes loudspeaker. 
fn Operate mode the loudspeaker is muted until an EBS 
alert is decoded. In Listen mode the loudspeaker is 
demuted. 
1 Watt, internal loudspeaker 
The RESET switch is brought out to the rear panel. 
SPOT relay contacts brought out to rear panel. 

Specifications are typical except those identified by ** which are guaranteed. 

1-2 
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Section 2 
Installation 

2.1 Unpacking and Inspection. 
Upon receiving the instrument, inspect the 

packing box and instrument for signs of possible shipping 
damage. Operate the instrument in accordance with the 
procedures of Section 3 of this manual. If the instrument 
is damaged or fails to operate properly, file a claim with 
the transportation company, or with the insurance com­
pany if insured separately. 

2.2 Power Requirements. 
The Model 760 EBS System operates from a 

117-volt Ac Source. The line frequency must be between 
50 and 60 hertz. Maximum power required is 20 watts. 

2.3 Installation and Hookup. 
When the EBS System Cabinet assembly is 

mounted in a 19-inch relay rack with all modules in 
place, make the following connections to the module 
terminal strips a t the rear of the cabinet. After all connec­
tions have been made, plug the power cord into a 117-
volt, 60-hertz source. There is no power switch in the 
system: it is energized whenever its power cord is plugged 
m. 

2.3. 7 Receiver AM or FM. 

2.3.2 

ii- a. If an AM or FM Receiver is installed, connect 
a 75 ohm coax cable from the antenna to the 
rear-panel ANTENNA connector. 

,.~b. Connect the rear-panel UNBAL AUDIO 
terminal to the DECODER AUDIO INPUT 
terminal. 

c. If desired, the rear-panel BALANCED 
AUDIO terminals can be connected to a 
monitor or other device. Output at these 
terminals is +8dBm at 600 ohms for 100% 
modulation. 

d. ff a remote indication of carrier failure is to 
be provided, connect the rear-panel CARRIER 
FAIL terminal to the remote indicator. Output 
from this terminal is+ 10 volts @ 10 ma for 
normal carrier level, and O volts with 5 ma 
current sinking for carrier fai lure. For operating 
an external carrier fail alarm relay, see Figure 2-
1 for suggested circuit. T otal external relay 
current must not exceed 250 ma. 

Two-Tone Generator. 
a. If the monaural program audio is to be 
looped through the Two-Tone Generator, 
connect the program input line to the rear-panel 
AUDIO IN terminals and connect the program 
output line to the rear-panel AUDIO OUT 
terminals. 

b. If the program line is not to be looped 

2-1 

TFT MODEL 760 

EXTERNA 
AUDIO 
RELAY 

K1: POTTER Ii BRUMFIELD R10-E1-Y2-
V185. TOTAL RELAY CURRENT 
MUST NOT EXCEED 250 mA. 

F igure 2 -1 

through the Two-Tone Generator, or if 
combined AM/FM/TV program audio is to be 
controlled , external circuitry like that 
diagrammed in Figure 2-2 is recommended. 
Relays Kl, K2, and K3 shown in Figure 2-2 
should have 12-volts coils, and the total coil 
current must not exceed 250 milliamperes. 
Relay power and EBS audio input come from 
connector J 2 on the rear panel of the Two-Tone 
Generator. 

c-~ c. Connect a wire from the rear-panel TEST 
OUT terminal to the DECODER TEST 
INPUT terminal. This provides a means to test 
the Two-Tone Generator and Tone Decoder 
together without interrupting the program. 

o'-'- d. Connect the emergency announcement 
audio line (unbalanced) to the rear-panel AN 
INPUT terminal. 

i~ e. ff remote control of the command and reset 
functions is desired, connect the rear-panel 
COMMAND and RESET terminals to remote 
switches. Grounding these lines activates the 
functions. 

NOTE: Pursuant to Section 73.940 (j) of the FCC Rules & 
Regulations, the remotely located command switch must be guarded 
such as to prevent accidental operation. 

2.3.3 Tone decoder. 
ti\La. Connect the rear-panel AUDIO INPUT 

terminal to the RECEIVER UNBAL AUDIO 
as previously stated in Subsection 2.3.1 b or to 
another EBS monitor receiver if used. The 
sentitivity of the Tone Decoder is factory 
adjusted so that a 100 per cent modulated signal 
(+8 d Bm at the DECODER AUDIO INPUT 

terminal) will produce 10 volts peak-to-peak at 
the rear-panel LEVEL terminal when used with 

---------

-
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TFT MODEL 760-04 
TWO-TONE GENERATOR 

+RELAY --<+, J--------------------------
- RELAY--<'-, J----

AUDIO--<~ 

AUDIO--<~ 

•► :► 1 kn 

◄: ----""------

. 
CR 1 •t/ 

OPERATE 

- I - AM TEST 

1

1 

O FM TEST 

O TV TEST 

J 
J 
) :: 1 kn 

◄: ----""-""--"----' 

I 
I 
I 
I 
I 
I 
I 

- I -
CR 2 ~•/ 

- I -,~ 
I ~0-------' 

I 
I 

I 
- ..... --.0~1-

r--df" 

Kl 

K2 

I 
I 
I 

-~ 
I 
I 
I 
I 

◄• 

:► 1 kn 
◄: -----+-+---­

◄ 

I 
! 

CR3 .3'_,,-

- I -
I o 

I o 
lo---_ _. 
I 

- I -

Kl 

AM 
AUDIO 

IN 

AM 
AUDIO 

OUT 

FM 
LEFT 

AUDIO 
IN 

FM 
LEFT 

AUDIO 
OUT 

FM 
RIGHT 
AUDIO 

IN 

FM 
RIGHT 
AUDIO 

OUT 

TV 
AUDIO 

IN 

TV 
AUDIO 
OUT 
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a TFT Model 760-01 or Model 760-02 Receiver. 
If a different receiver is used, the audio input 
should not be less than 250 m V rms for a 100% 
modulated signal ( 100m V rms for 40% modul­
ation), and internal potentiometer R6 can be 
adjusted for 10 volts peak-to-peak at the LEVEL 
terminal. 

ef" b. Connect the rear-panel TEST INPUT 
terminal to the GENERATOR TEST OUT 
terminal as described in Subsection 2.3.2c. 
c. If remote control of the Tone Decoder reset 
function is desired, connect the rear panel 
RESET terminal to the remote switch. 
Grounding the RESET terminal effects a reset. 
d. If a received two-tone signal is to actuate a 
station alarm, connect the alarm device to the 
rear-panel DECODER RELAY terminals. The 
normally open and normally closed contacts of 
the internal alarm relay together with the relay 
common, are internally connected to these ter­
minals. 

2.3.4 Dual Purpose Decoder. 

The Model 760-05 EBS Dual-Purpose Decoder 
operates on both the EBS signal to be used after April 16, 
1976, and the EBS signal used before that date. 

After the new EBS goes into effect, it is impor­
tant to disable the circuit which was used to detect the old 
EBS signal by removing Resistor R46 from the module. 
The board on which this Resistor is mounted is marked 
"CUT" in two places to facilitate the removal. 

2-3 

a. Connect the rear-panel AUDIO INPUT 
terminal to the RECEIVER UNBAL AUDIO 
or to another EBS monitor receiver if used. The 
sensitivity of the Tone Decoder is factory 
adjusted so that a 100-percent modulated signal 
(+8 dBm at the Decoder AUDIO INPUT 
terminal) will produce 10 volts peak-to-peak at 
the rear-panel DECODER LEVEL terminal 
when used with a TFT Model 760-01 or Model 
760-02 Receiver. If a different receiver is used, 
the audio input should not exceed 5 V rms, and 
internal potentiometer RS can be adjusted for 10 
volts peak-to-peak at the LEVEL terminal 
(signal should be adjusted just into limiting). 
b. Connect the rear-panel TEST INPUT 
terminal to the GENERATOR TEST OUT 
terminal. 

c. If remote control of the Tone Decoder reset 
function is desired, connect the rear-panel 
RESET terminal to the remote switch. 
Grounding the RESET terminal effects a reset. 
d. If a received two-tone signal is to actuate a 
station alarm, connect the alarm device to the 
rear-panel DECODER RELAY terminals. The 
normally open and normally closed contacts of 
the internal alarm relay, together with the relay 
common, are internally connected to these 
terminals. 

e. Connect the rear-panel CARRIER FAIL 
terminal to the CARRIER FAIL terminal of the 
Receiver. 

,,.-... 
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1/211 Threaded Union 
or 11 U11 Clamp 

Antenna Suggested 
per drawing at right 

Mounting 
Surface 

3T 

To 75Q 
Load 

Tune C so that antenna 
resonates at desired freq. 

1600 kHz C~30pf 
540 kHz C~600pf 

Model 760 Rear Panel 

2.4 Antenna Installation 

If a local FM antenna is not available, any conventional FM or TV antenna is satisfac­
tory. If a local AM antenna is not available, an end-fed long wire antenna (approximately 250 ft.) 
can be used with good results. One end of the long wire should be connected at the rear-panel 
ANTENNA connector 

For moderately strong signal areas, the above illustration is an alternative to the long­
wire antenna. 

2-4 
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Sect:ian 3 
Operation 

3 .1 General. 
After the installation procedures of Section 2 

have been carried out, the EBS System is ready for oper­
ation. The system is energized whenever the power cord 
is plugged into an appropriate power receptacle. Figure 
3-1, the EBS System front panel, illustrates the controls 
and indicators referred to in the following paragraphs. 

When an emergency two-tone signal is received 
from the station to which the receiver is tuned, and when 
the tone is present for at least 8 seconds, the speaker will 
be demuted, allowing the two-tone signal to be heard. 
The operator can then transmit the two-tone emergency 
signal by moving the handles of the two COMMAND 
toggle switches in opposite directions. This will inter­
rupt normal programming, transmit the tones for 23.4 
seconds, and allow emergency announcements to be 
t ransmitted. At any time after operating the 
COMMAND switches, the operator can resume normal 
programming by moving the RESET /TEST switch to 
RESET. He can also mute the speaker by operating the 
Tone Decoder RESET switch. 

Detailed operating instructions for each module 
are presented in Subsections 3.2 through 3.6. 

3.2 AM Receiver. 
a. Dial in the desired frequency on the thumb­
wheel switches. These switches indicate the 
frequency in tens of kilohertz. 

b. Tune the preselector for the best signal as 
determined by maximum speaker volume with 
the Tone Decoder LISTEN/OPERATE switch 
in the LISTEN position, and by the CARR lamp 
being lighted. 

3.3 FM Receiver. 
a. Press the channel selector switch for the 
desired channel, if ordered with two channels. 
The single channel receiver is fixed tuned to the 
specified channel. 

b. The CARR lamp must be lighted, indicating 
sufficiently strong signal for satisfactory oper­
ation. 

3.4 Two Tone Generator. 
3.4. 7 Basic Operation. 

a. Check that the POWER lamp is lighted, 
indicating that the Two-Tone Generator is 
receiving DC power from the Tone Decoder. 

b. To transmit an emergency signal, operate 
the two COMMAND switches in opposite 
directions as indicated by the arrows on the front 
panel. The COMMAND lamp should light, 
indicating that the dual-tone audio signal is 
being delivered to the transmitter for a period of 
23.4 seconds. At the end of the tone period, 

emergency announcements can be made on the 
audio circuit connected to the rear-panel AN. 
INPUT terminal. 

c. To restore normal programming, move the 
RESET /TEST switch to the RESET position. 

d. To test the operation of the Two-Tone 
Generator with the Tone Decoder without inter­
rupting normal programming, move the 
RESET /TEST switch to the TEST position. 
The Dual-tone signal should be present at the 
speaker for 23.4 seconds, with the Decoder in the 
listen mode. 

e. To test the tones separately, move the 853 
Hz/OPERATE/960 Hz switch to the desired 
tone position. The tone should be heard on the 
speaker as long as the switch is held in the 
selected posiiton. 

f. The GAIN control allows adjustment of the 
Two-Tone Generators' two-tone audio output to 
interface with the stations audio system. 

3.4.2 Remote Control. 
Both the COMMAND and RESET functions 

can be remotely controlled if the connections described in 
Subsection 2.3.3e have been made. Operating the remote 
COMMAND switch performs the same functions 
described in Subsection 3.4.1 a, and operating the remote 
RESET switch is the same as operating the front-panel 
RESET switch as described in Subsection 3.4.1 b. 

NOTE: Pursuant to Section 73.940 (j) of the FCC Rules & 
Regulations, the remotely located command switch must be guarded 
such as to prevent accidental operation. 

3.4.3 External Audio Switching. 
If audio switching is to be accomplished ex­

ternally be means of circuitry like that of Figure 2-2, move 
the AM/FM/TV /OPERATE switch to either AM 
TEST, FM TEST, or TV TEST to test these circuits 
individually. 

3.5 Tone Decoder. 
The POWER lamp should be on, indicating that 

DC power is available from the Tone Decoder power 
supply. 

When the LISTEN/OPERATE switch is set to 
OPERATE, the speaker circuit will be muted until a 
dual 853 Hz/960 Hz tone is received for 8 seconds, at 
which time the sepaker circuit will be enabled and the 
alarm relay will energize. This condition will exist until 
the RESET switch is operated, at which time the speaker 
circuit will again be muted and the alarm will de­
energize. 

When the LISTEN/OPERA TE switch is set to 
LISTEN the speaker is demuted and incoming audio is 
continuously monitored. 
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.3.6 Dual Purpose Decoder 

The POWER lamp should be on, indicating that 
DC power is available from the Tone Decoder power 
supply. 

When the LISTEN/OPERATE switch is set to 

OPERATE, the speaker circuit will be muted until an 
EBS signal is received. This will enable the speaker 
circuit and the alarm relay will energize. This condition 
will exist until the RESET switch is operated, at which 
time the speaker circuit will again be muted and the 
alarm relay will be deenergized. 
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Section 4 
Theory of Operation 

4.1 System. 
(Block Diagram: Figure 6-1) 
The received signal is demodulated in the AM or 

FM Receiver, and the resulting audio is applied to the 
Tone Decoder. ff an EBS emergency signal is present 
(853 Hz and 960 Hz tones present simultaneously for at 
least 8 seconds), the Tone Decoder demutes its speaker so 
that the audio can be heard, and energizes a relay to 
actuate an external alarm. The station's program audio 
is normally fed through closed relay contacts in the Two­
Tone Generator. However, when the COMMAND 
switches are closed, the program is interrupted, the EBS 
two-tone signal is placed on the program line to the trans­
mitter for 23.4 seconds, and a local announcement line is 
activated so that emergency announcements can be 
made. 

The Tone Decoder external alarm circuit and 
speaker muting can be reset by a front-panel switch or by 
grounding a remote reset line. The Two Tone Generator 
can be reset for normal programming by a front panel 
switch or by grounding a remote reset line. Provisions are 
made for testing the Two Tone Generator with the Tone 
Decoder without interrupting the programming, and for 
separately checking the generation of the two emergency 
tones, as described in the following paragraphs. Both the 
AM and FM Receiver furnish an output for a remote 
carrier-fail alarm. 

4.2 AM Receiver Model 760-01. 
(Schematic Diagram: Figure 6-2) 
This module is a superheterodyne receiver 

covering the AM broadcast band from 540-1620 kHz in 
10 kHz steps. RF amplifier Qt is tuned by a front-panel 
control to peak the received signal. Its output is mixed by 
Q2 with a local-oscillator input from a frequency synthe­
sizer (described in the next paragraph.) The 450-kHz IF 
signal is amplified by Q4 and Q5, and detected by CR3. 
The resulting audio signal is amplified by 216 and fed to 
the UNBALANCED audio output terminal: it is a lso fed 
through transformer Tl to the BALANCED audio out­
put terminals. The output from detector C R3 is also 
amplified by Q3 and applied as an AGC voltage to RF 
amplifier Qt and mixer Q2. 

The LO input to the mixer comes from dual 
retriggerable monostable multivibrator Zl 1 functioning 
as a voltage controlled oscillator. The phase-locked loop 
consists of oscillator Zt 1, a divide-by-N divider (ZS 
through ZI0), and a phase detector (Zl 2). A precision 10 
kHz reference signal for the phase detector is obtained 
from 5 MHz crystal oscillator Q10 by dividing by 500 in 
Z I 5, 214, and Z 13. The logic ones and zeroes from the 
front-panel thumbwheel switches (St ) are decoded by 
the logic circuitry of gates 21 through 24 to cause the 
divide-by-N divider to divide the output frequency of 
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oscillator Zt 1 by the appropriate number to produce a 
10-kHz input to pin 1 of phase detector Z12 when the 
oscillator output is exactly 450 kHz above the frequency 
indicated by the thumbwheel switches. Any phase 
difference between the output of the divide-by-N-circuit 
and this 10-kHz reference is detected in 212, which 
produces a voltage to retune the oscillator by means of 
Qtl. 

The IF signal at the output of mixer Q2 is 
detected in Q 7 /Q8, and used to turn on the CARR LED 
CR7 to indicate the reception of a carrier. The output of 
detector Q7 /Q8 is also amplified by Q6 and fed to rear­
panel connector J3-5 to operate a carrier-fail alarm; this 
output is + 10 volts at 10 ma whan a carrier is present, 
and O volts (2000 ohm return to ground) for carrier 
failure. 

4.3 FM Receiver Model 760-02. 
(Schematic Diagram: Figure 6-3) 
The FM Receiver is capable of receiving any two 

preselected frequencies within the FM broadcast band of 
88 to 108 MHz. The RF a mplifier and mixer are each 
one-half of a MOSFET dual-gate transistor pair. In the 
RF amplifier the RF input is applied to one gate and 
AOC to the other. In the Mixer, the RF input is applied 
to one gate, and the LO signal to the other. The LO is a 
crystal oscillator (Q2) whose output is tuned to twice the 
crystal frequency. One crystal is standard, the second 
optional crystal is selectable by a front-panel switch. This 
switch also connects an additional tuning capacitor in the 
crystal oscillator and RF amplifier circuits when the 
switch is in the position that selects the lower of the two 
channel frequencies. The LO output frequency is 10.7 
M Hz above the desired RF signal. 

The 10.7 MHz mixer output is fed through two 
ceramic filters (FL 1 and FL2) to provide high selectivity, 
and into integrated circuit 22, which functions as an IF 
amplifier, squelch circuit, detector, AOC, and AFC. The 
IF amplifier is factory-tuned to 10.7 MHz by L9 and C32. 

The AGC voltage at pin 15 of 22 controls the 
gain of the RF amplifier. The squelch voltage at pin 12 of 
Z2 is amplified by Z3 and used to light CARR LED CR1 
when received carrier develops sufficient squelch voltage. 
The squelch is also further amplified by Q3 to drive an 
externa I carrier alarm circuit through rear-panel 
terminal 5; this output is + 10 volts at 10 ma when a 
carrier is present and O volts (2000 ohm return to 
ground.) for carrier failure. 

4.4 Tone Decoder Model 760-03. 
(Schematic Diagram: Figure 6-5) 
This module detects the presence of the 853 Hz 

and 960 Hz tones in the receiver audio output. If both 
tones are present sumultaneously for at least 8 seconds, 
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the Tone Decoder demutes its speaker circuit so that the 
receiver audio can be heard; it also energizes a relay 
whose contacts can be connected to an external alarm 
circuit. Provision is made for testing system operation by 
using the test signals from the Two Tone Generator. 

The audio input from the AM or FM receiver is 
applied to the piezoelectric filters, FLl and FL2, through 
a section of buffer amplifier 21. The filter outputs are 
amplified in different sections of Z 1 and drive detector 
diodes CR 1 and CR2. 21 input stage, pins 11, 12, and 10, 
is configured to limit significant overdrives in input level. 
When either 853 Hz or 960 Hz are present, voltages build 
up across capacitor C9 or Cl 1 driving the collector of Ql 
or Q2 low. If one of the two tones is present only one of 
collectors Ql or Q2 will be low and transistor Q3 will be 
on, holding the voltage at TP3 close to ground. LEDs 
CR3 and CR4 turn off as collectors Ql and Q2 go low, 
respectively. These LEDs are inside the module and may 
be used for maintenance test purposes. 

If both tones are present, collectors Ql and Q2 
are low and Q3 is off, allowing C13 to charge through 
R26. At the end of 8 seconds, the voltage across C13, 
amplified by Q4/Q5, is high enough to fire SCR Q7, thus 
energizing relay K 1, and turning on speaker amplifier 22 
to demute the speaker audio, which is normally muted as 
described below. To reset the relay and speaker, RESET 
switch S2 is operated to either position, or RESET 
terminal J2-4 is grounded. This turns off Q6 and 
therefore Q7. 

The unbalanced audio input from the Receiver 
is also applied to the speaker amplifier 22 through 
volume control RS with switch Sl in the OPERA TE 
position, pin 2 of Z2 is pulled up to a positive voltage 
causing speaker amplifier 22 to mute. Placing S1 in the 
LISTEN position removes this positive voltage at pin 2 of 
22 and thus demutes the speaker amplifier. 

The audio output of buffer Zl is also fed to 
LEVEL terminal J2-2. GAIN control R4 is factory set so 
that at 100-perccnt modulation, the voltage at the 
LEVEL terminal is 10 volts peak-to-peak, when used 
with the 760-01 or 760-02 Receivers. 

The power supply for the entire EBS System is 
contained in the Tone Decoder module, with the 
exception of the 12-volt transformer which is mounted on 
the cabinet. Power connections to the receiver and the 
Two Tone Generator are made through Jl and J3. 

4.5 Two Tone Generator Model 760-04. 
(Schematic Diagram: Figure 6-4) 
This module generates the two tone, 23.4 second 

tone pulse required by the system. It also contains the 
circuitry for switching the transmitter modulation from 
normal programming to emergency tones and announce­
ments. Provision is made for testing the 853 Hz and 960 
Hz tones separately, and for testing the operation of the 
Generator with the Tone Decoder without interrupting 
normal programming. 

The 853 Hz tone is generated by dividing the 
3.2552 MHz output of crystal oscillator Q2 by 3840 in the 
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divider chain consisting of 216, 215, 214, and 213. 
When pin 9 of Z2 is held at logic 1 by the control cir­
cuitry, the 853 Hz tone is gated through an active 1-KHz 
low-pass filter (218), level control R23, and GAIN 
control R24 to audio power amplifier Z 17. 

The crystal oscillator output is also divided by 2 
in 216 and then by 1706 in the divider chain consisting of 
Z9, 210, ZI 1, and Z8 to produce the 960 Hz tone. When 
pin 9 of 28 is held at logic 1 by the control circuitry, the 
960 Hz tone is delivered through low-pass filterZl 9, level 
control R20, and GAIN control R24 to amplifier Z17. 
Transformer Tl provides a 600 ohm balanced output 
which is delivered to AUDIO OUT terminals J3-7 and 
J3-8 when relay Kl is energized. 

Pin 10 offlip-flop Z3 is normally at logic 1. This 
resets decade counters 26, Z7, ZS, and Z4 to 0, and holds 
them at this count. When COMMAND toggle switches 
S3 and S4 are activated simultaneously in opposite direc­
tions, or when switch Sl is placed in the TEST position, a 
logic O is applied to pin 7 or Z3. This drives pin 10of23 to 
logic 0, enabling the four decade counters, which proceed 
to divide the 853 Hz tone from pin 8 of 213 by 100,000. 
The frequency is further divided by 2 in 23 to produce the 
required 23.4 second time pulse at pin 15 of Z3. Flip-flop 
23 is so connected that the pin 10 output returns to logic t 
at the end of the 23.4 second pulse and remains there un­
til the next operation of the COMMAND or TEST 
switch. The 23.4 second negative-going pulse at pin 10 of 
Z3 turns on gate Z2-3 by means of Z2-6 to enable the 853 
Hz tone, and also the 960 Hz tone through gate Z2-3 and 
flip-flop Z-8. 

When the Command switches are activated (or 
REMOTE COMMAND terminal J3-t is grounded), 
latch Zl-11/21-8 is set to turn on Ql and thus light 
COMMAND LED CR2 and energizes relay Kl . When 
Kl is de-energized, its contacts feed the normal program 
audio to AUDIO OUT terminals J3-7 and J3-8. When 
the relay is energized, the tones (or the announcement 
input form J3-10) supply the audio output. Once 
energized, the relay will remain in that condition until a 
logic O is applied to the reset input of the latch from 
switch S1 or from remote RESET terminal J 3-2. Note 
that placing SI in the TEST position does not energize 
relay K1. 

Placing S2 in the 853 Hz position gates the 853 
Hz tone through to TEST OUTPUT J3-4, so that this 
tone can be tested independently. Similarly, the 960 Hz 
tone can be delivered to the TEST OUTPUT terminal by 
placing S2 in the 960 Hz position. 

Power for the Two Tone Generator is normally 
supplied from the Tone Decoder through connector J1 . 
When the Generator is used without the Decoder, the 
power supply shown in Fugure 6-4 is used, with AC 
power input supplied from the cabinet-mounted 12 volt 
transformer through connector J4. 

4.6 Dual Purpose Decoder Model 760-5 
(Schematic diagram Figure 6-6) 
These instructions apply to the EBS operating 
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before April 16, 1976. For the EBS operating after that 
date, refer to Section 4.4. 

This Module detects the presence of a Carrier 
Break/ 1 kHz emergency signal from the transmitter 
being monitored. When such a signal is detected, the 
Tone Decoder demutes its speaker circuit so that the 
receiver audio can be heard; it also energizes a relay 
whose contacts can be connected to an external alarm 
circuit. 

The Dual-Purpose Decoder detects the 
emergency signal consisting of the following sequence: 

Transmitter carrier off 5 seconds. 
Transmitter carrier on 5 seconds. 
Transmitter carrier off 5 seconds. 
Transmitter carrier on with 1-KHz tone modulation. 

The audio input from the AM or FM Receiver is applied 
to tone decoder Z2 through buffer amplifier Zl-5. The 
decoder output at pin 8 of Z2 is logic O when a 1 kHz tone 
is present, and logic 1 when it is not. R41 and Cl 9 provide 
a time delay of approximately 10 seconds, so that the 1 
kHz signal must be present for at least that length of time 
before an alarm is indicated. After amplification by Q9, 
QI 0, Q11 , the received tone will produce a logic 1 at pin 2 
ofZ3. 

When a carrier is being received, the Receiver 
will deliver +10 volts to the Decoder CARRIER FAIL 
terminal 9. When the carrier goes off, the voltage at 
terminal 9 drops to approximately O volts, which causes 
integrator 24-5 to develop a positive-going ramp voltage, 
producing an abrupt drop from + S volts to O volts in the 
output of comparator Z4-4 when the threshold voltage is 
reached. When the carrier comes back on, 24-5 develops 
a negative-going ramp voltage, causing the output of Z4-
4 to return again to 5 volts. Thus, the emergency signal 
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will produce two positive-going pulses at the clock input 
(pin 6) of ZS. The Qoutputs of the two ZS flip-flops are 
normally at logic 0, but the two pulses of the emergency 
signal cause the Q output of the second flip-flop (pin 15) 
to go to logic 1. The two logic 1 's at the input of 23-3 thus 
deliver a logic 1 to the gate of SCR Q6 when an EBS 
signal is received. 

Gate 23-8, integrator 24-10, and comparator 
24-9 constitute an error detector which resets the ZS flip­
flops to O when carrier interruptions are received that do 
not meet the specifications of an EBS emergency signal. 
Operation of the front-panel or remote RESET switch 
will also reset the flip-flops to 0. 

When SCR Q6 is fired by the EBS signal, it ener­
gizes relay Kl and turns off CR8 to demute the speaker 
audio, which is normally muted as described below. To 
reset the realy and speaker, RESET switch S2 is oper­
ated to either position, or RESET terminal J2-4 is 
grounded. This turns off Q7 and therefore Q6. 

The unbalanced audio input from the Receiver 
is also applied to the speaker amplifier (Z4) through 
volume control RS and muting circuit CR8. With switch 
S1 in the OPERATE position, CR8 is normally on and 
furnishes an offset bias to pin 2 of Z6, thus muting it. The 
speaker audio can be demuted by placing Sl in the 
LISTEN position. 

The audio output of buffer Zl is also fed to 
LEVEL terminal J2-2. Gain control RS is factory set so 
that at 100-percent modulation, the voltage at the 
LEVEL terminal is 10 volts peak-to-peak. 

The power supply for the entire EBS System is 
contained in the Tone Decoder module, with the 
exception of the 12-volt transformer which is mounted on 
the cabinet. Power connections to the Receiver and the 
Two-Tone Generator are made throu.'(h .J1 and J3. 

-
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-- Sectian 5 
Maintenance 

5 .1 General. 
Since the Model 760 is a solid-state instrument 

and its power requirements are low, no maintenance 
problems due to high temperature should be 
encountered, provided the instrument is installed well 
away from vacuum-tube and other heat-generating 
equipment. Likewise, because the operating voltages are 
low, excessive dust accumulation associates with high­
voltage devices should not occur. 

5.2 Periodic Maintenance. 
The only periodic maintenance required is 

cleaning. Once a year, or more often in dusty locations, 
take off the top cover and blow off the dust with com­
pressed air. 

5 . .3 Performance Checks. 
The following procedures will enable the 

technician to determine whether the instrument is oper­
ating properly. If the tests indicate substandard oper­
ation, it is recommended that the instrument be returned 
to the factory for adjustment or repair. Internal adjust­
ments are not recommended to be made in the field. 

5.3. 7 AM Receiver, Model 760-07 
a. Sensitivity 

1. Connect a Signal Generator (HP8640B 
or equivalent) to the ANTENNA input on 
the rear panel with its frequency at 540kHz 
and AM modulation set to 50%, lkl-Jz. Set 
output level at I0µV. 
2. Connect a general purpose oscilloscope 
to the UNBAL and GND terminals on the 
rear panel. 
3. Dial in 540kHz on thumb wheel 
switches of 760-01 and tune the pre­
selector for maximum signal on the 
oscilloscope. 
4. Slowly increase the level of the Signal 
Generator until the CARR LED comes on 
- this should occur at approximately 
30µV. At the time the CARR LED comes 
on the voltage at the CARR FAIL terminal 
on the rear panel should change from 0 
volts to 1 0V DC. 

b. AGC Range 
1. Increase the Signal Generator level to 
30m V and the 1 kHz sinewave on the 
oscilloscope should remain undistorted. 
2. Repeat steps for 1030kHz and 
1600kHz input signal. 

5.3.2 FM Receiver, Model 7@02 
a. Sensitivity 

1. Connect a Signal Generator (HP8640B 
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or equivalent) to the ANTENNA input on 
the rear panel with its frequency at the 
receiver's channel frequency and its fre­
quency deviation set for 7SkHz at a 1 kHz 
rate. Set output level at 1 µ V. 
2. Connect a general purpose oscilloscope 
to the UNBAL and GND terminals on the 
rear panel. 
3. Slowly increase the level of the Signal 
Generator until the CARR LED comes on 
- this should occur at approximately 
2µV. At the time the CARR LED comes 
on the voltage at CARR FAIL terminal on 
the rear panel should change from O volts 
to l0V DC. 

b. AGC Range 
1. Increase the Signal Generator level to 
20mV and the lkHz sinewave on the 
oscilloscope should remain undistorted. 
2. If receiver is a dual-channel version, 
repeat procedure for alternate channel. 

5.3.3 Tone Decoder, Model 760-03 
a. Connect a jumper wire between rear panel 
terminals TEST INPUT on the Decoder and 
TEST OUT on the Generator. If a receiver is 
available connect its UNBAL output to the 
AUDIO INPUT terminal and tune the receiver 
to a local channel. With the LISTEN / 
OPERATE switch on the Decoder i~ the 
LISTEN position audio should be heard on the 
speaker. Switch to the OPERATE position and 
the audio should no longer be audible. 
b. Activate the COMMAND switch on the 
Generator and check that LED's CR3 and CR4 
go out, indicating that the two tones are being 
received. 8 to 12 seconds after the initiation of the 
COMMAND switch , the speaker should 
demute and the two tones should be audible for 
another 12 to 16 seconds. When demuting the 
speaker the Decoder RELAY contacts should 
switch. The speaker will remain in the demuted 
mode and the relay will stay switched until reset 
by the Decoder RESET switch. 

5.3.4 Two-Tone Generator, Model 760-04 
a. Connect a voltmeter and a counter at the 
TEST OUT terminal at the rear panel of the 
Two-Tone Generator. 
b. Activate the 853Hz tone by placing the 
853Hz/OPERATE /960Hz switch in the 853Hz 
position. The voltage (unloaded) should be 
approximately 4V r.m.s. (This voltage may be 
adjusted with the front panel GAIN control). 
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The frequency should be 853Hz ± 0.5 Hz. Repeat the procedure for the 960 Hz tone. 
c. Activate the TEST switch and two tones shculd be present for 23.4 seconds. 
d. Activate the COMMAND switch and the two tones should be present for 23.4 seconds and the AUDIO #1 relay should switch and stay switched until RESET is activated on the front panel. 

5.3.5 Dual Purpose Decoder, Mode[ 760-05 
a. Connect a jumper wire between rear panel terminals TEST INPUT on the Decoder and TEST OUT on the Generator. Connect a jumper wire between the AUDIO UNBAL and 

--

5-2 

AUDIO INPUT terminals of the Receiver and Decoder, respectfully. Tune the Receiver to a local channel so the CARR LED on its Receiver front panel is on. 
b. With LISTEN/OPERATE switch in the OPERATE position perform the following Carrier-Break simulation. Disconnect the ANTENNA for 5 seconds, reconnect for 5 seconds, disconnect for 5 seconds and simul­taneously reconnect the ANTENNA and activate the 960Hz switch on the Generator. After 8 to 12 seconds, the audio should demute. 

c. Refer to 5.3.3 for check out of the Two-Tone operational mode of the Decoder. 
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Cl 
C2 
Cl 
C• 
c, 
C6 
Cl 
C8 
C9 
CIO 
CII 
Cl2 
Cll 
Cl ◄ 
Cl> 
Cl6 
Cl7 
Cl8 
Cl9 
C20 
C21 
C22 
C2l 
C24 
C2' 
C26 
C27 
C28 
C2• 

CRI 
CR2 
CRJ 
CR< 
CRS 
CR6 
CR7 
CR8 
CR9 
CRlO 
CRII 
CRl2 
CRl3 
CRl4 

CRIS 
CRl6 

Fl 

Kl 

PC. Board Dual Pwposc Tone D«odcr 

Capaciton 
I ,..f 16V Electrolytic 
1 ,..r 16 V Elcc1rolytic 
.OS ,..r Disc Ceramic 
1,.r 16V E\cccrolytic 
1,.r 16V EJCC1rotytic: 
I ,..r 16V Elcc1rolytic 
1,.r 16V Ekctrotytic 
1,.f 16V Electrolytic 
1,.r 16V Electrolytic 
1,..r 16V E.lcctrolytic 
1,.r 16V Electrolytic 
Drktcd 
100,..f ±I~ Tant. 
.OS ,.r Disc Ceramic 
.1,.r ±10, Mylar 
. t ,.r ± 10, Mylar 
4.7,.f Electrolytic 
2.2,.rE1ectrolytic 
470,.r Electrolytic 
. t,.f±l~Mylar 
12pf OiscCcramic 
1,..r 16V Electrolytic 
.1,.r ±10, Mylar 
100,.r 25V Electrolytic 
25 ,.r Electrolytic 
100,.r 25V Elcctrolitic 
8000 ,.r 25 V E.lcccrolytic 
100,.r 25V Electrolytic 
220,-r 16V Electrolytic 

Diodn 
IN:!064 
IN:!064 
LED (5082-4487) 
LEO (5082-4487) 
IN-4002 
IN:!064 
IN:!064 
IN:!064 
MRSOl 
MRSOt 
MRSOI 
MR501 
IN4741A 
IN 4714A 

LED (5082-4487) 
IN3064 .... 
2AMPSlo-Blo 
Relay 
Rttd SPOT 

Dual Purpo- Tone Daooder (Condnued) 

U1,1 . ■•r. o.wn,110. 
Tnnaiacon 

QI 2Nl565 
(/_2 2Nl~5 
(/_l 2Nl5t.5 
Q4 2N3565 
QS 2N4121 
Q6 2N>060 
(/_7 2Nl567 
QI! 2N4275 
Q9 2N4275 
QIO 2N356S 
(/_II 2N4121 
(/_12 2N4275 
Qll MJE521 
(/_14 MJE521 

■niatan 
RI 22KO h w ±511. CarbonComp. 
R2 270KO \.w :1:511. CarbonComp. 
Rl 470KD v.w :1:s, CarbonComp. 
R< 1 MEGO V.w ±511. c.rbonComp 
R> 2KO ±IO' SinglcTumPot . 
R6 12KO \t,w ±5' CarbonComp. 
R7 IOKO \t,w ±511. CarbonComp. 
R8 2KD ±10, SingkTumPot . 
R• 15KO 1t,w ±S, CarbonComp. 
RIO 2.2 KO ~. w :ts, Carbon Comp. 
RII 7.SKO ~,w ±Sf. Ca.rbonComp. 
Rl2 S KU ± 10, Single Tum Pot 
Rl3 4 7 KO V,w ±5, DirbonComp. 
RI ◄ 270KD \t,w ±5, CarbonComp. 
RI> 270KO V,w ±S, CarbonComp. 
Rl6 270K0 \t,w :1:s, CarbonComp. 
Rl7 270 KO V, w :1:s, Cubon Comp. 
RIB 1 MEGO V,w ±511. Carbon Comp. 

"" 470KO V,w ±5" CarbonComp. 
R20 470KO V,w ±511. CarbonComp. 
R21 47KO 1t,w ±Sti. CarbonComp. 
R22 1 MEGO V,w ±Sti. Carbon Comp. 
k23 4 7KO V,w ±511. c.rbonComp. .,. 47 KO 1t,w ±S, Carbon Comp. 
k2' 4.7KO V,w :1:s, CarbonComp. 
R26 22KO v.w ±s, CarbonComp. 
k27 47 KO V, w ±5' Carbon Comp. 
k28 4.7KO V,w ±S, CarbonComp. 
R29 2.2KO V,w ±5' CarbonComp. 
RlO ISOKO V.w ±511. CarbonComp. 
Rll 4.7 KO \t,w ±511. Carbon Comp. 
Rll 2 2KO \t,w ±Sti. CarbonComp. 
Rll 4.7 KO Vow ±5' CarbonComp. 
Rl< 4 7KO Vow ±S-. CarbonC.omp. .,, 1.SKO V,w ±51' c.rbonComp. 
R36 7500 V,w :t:5, CarbonComp. 

TJTStod.No. 

1600-0970 

1010-0001 
1010-0001 
1005-5039 
1010-0001 
1010-0001 
1010-0001 
1010.0001 
1010-0001 
1010.0001 
1010-0001 
1010-0001 

1008-0102 
1005-5039 
1007-0001 
1007-0001 
1010-0047 
1010-0022 
1010-0471 
1007-0001 
1005-0120 
1010-0001 
1007-0001 
1010-0012 
1010-0250 
1010-0012 
1010-8000 
1010-0012 
1010-0221 

1281-3064 
1281-3064 
1284-4487 
1284-4487 
1284...ffll2 
1281-J064 
1281-3064 
1281-3064 
1281-0501 
1281-0501 
1281-0501 
1281-0501 
1283-4741 
1281-4714 
1285-4487 
1281-3064 

1900-0002 

,_, 

TrTltcw .. Na. 

1271-3565 
1271-1565 
1271-1565 
1271-1565 
1271-4121 
1271-5060 
1271-3567 
1271-4275 
1271-4275 
1271-1565 
1271-4121 
1271-4275 
1271-0521 
1271-0521 

1065-2202 
1065-2701 
1065-4701 
1065-1004 
1069-0202 
1065-1202 
1065.J002 
1069-0202 
1065--1502 
1065-2201 
1065-7501 
1069-0502 
1065-4701 
1065-2703 
1065-2703 
1065-2703 
1065-2703 
1065-1004 
1065--4703 
1065-4701 
1065--4701 
1065-1004 
1065--4701 
1065--4702 
1065-4701 
1065--2201 
1065-4702 
1065--4701 
1065-2201 
1065-1S01 
1065--4701 
1065-2201 
1065-4701 
1065-4701 
1065-1501 
1065--07S0 

Model 7110-DB 

TFT 

Shigma 
Shigma 
Eric 
Shigm.a 
Shigma 
Shigma 
Shigma 
Shigma 
Shigma 
Shigma 
Shigm.a 

Sprague 
Eri< 
Shigma 
Shigma 
Shigma 
Shigma 
Shigma 
Sh1gma 
Sprague 
Shigma 
Shignu 
Shigma 
Shigma 
Shigma 
EIC.p 
Shigma 
Shigma 

Motorola 
Motorola 
H .P. 
H.P. 
Motorola 
Motorola 
Motorol,1 
Motorola 
Motorola 
Motorola 
Mo1orol11 
Motorol11 
Motorola 
Mocorola 
H .P. 
Motorola 

Fusetron 

Amcriun Zcukr 

M-17-•DII 

Mr1. 

Fairchild 
Fairchild 
F11irchild 
F,1irchild 
Fairchild 
Motorola 
F11irchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Motorol11 
Mocorol11 

A.8 
AB 
A.8 
A.8 . 
Phicr 
AB 
A.8 
Ph;,, 
AB 
A.8 
A.8 
Phicr 
A.8 . 
A.8 
A.B. 
A.8 . 
A.B. 
A.8 . 
A.8 
A.8 
A.8 . 
A.8 . 
A.8 
A.B. 
A 8. 
A.B. 
A.B. 
A.8 . 
A.8 . 
A.8 . 
A.8 . 
A 8 . 
A.8 
A.B. 
A.B. 
A.8 . 

Dual Purpo- Tone Daooder (Cont:lnued) 

(li1 . Krf. 

Rl7 
Rl8 
Rl9 ,,o 
R41 
R42 
R4l 
R« 
R4' 
R'6 
R47 
R48 
R49 
R>O 
R>I 
R'2 
R>l 
R>< 
R» 
R'6 
R'7 R,. 
R'9 
R60 
R61 
R62 
R6l 
R6< 
R6> 
R66 
R67 
R68 
R69 
R70 
R71 

SI 
Sl 

ZI 
Zl 
Z3 
Z4 
z, 
Z6 

JI 
Jl 
Jl 
J• 

OrKrlp1ion 

7500 V. w ±5'!1, CarbonComp. 
IOKO ¼ w ±5'!1, CarbonComp. 
2.2KO ¼ w ±s, CarbonComp. 
J .9KO V,w ±5'!1, CarbonComp. 
ISOKl'J Y,w ±s, CubonComp. 
IOKO V,w ±S, CubonComp. 
4700 Y, w ±5, CubonComp 
4700 V,w ±s, CarbonComp 
1 KO V, w ±5, Carbon Comp . 
1.5 KO ¼ w ±5, Carbon Comp. 
IOKO V. w ±5,. CarbonComp. 
I KO V. w ±S, CarbonComp. 
3 .3KO Vo w ±5,. CarbonComp. 
IOKO Y,w ±511, CarbonComp. 
4.7 KO V,w ±5, CarbonComp. 
4.7 KO Y,w ±5, CJlrbonC:Omp 
12KO V. w ±s, CarbonComp. 
27 KO ¼ w ±s, Carbon Comp. 
2.7KO V.w ±s, CJlrbonComp. 
22KO V. w ±51, CarbonComp. 
IOO V,w ±5, C.ubonComp. 
1.2MO V. w ±5, CarbonComp. 
12KO ¼ w ±5"' CarbonComp. 
l.2MO ¼ w ±s, CarbonComp. 
I.SO ½ w ±S, CarbonComp. 
50 \Ow ±10, W. W. 
2200 lw ±5,. CarbonComp. 
1200 ½ w ±5,. CarbonComp. 
3300 V, w ±5, CJlrbonComp. 
12KO V,w ±5, CarbonComp. 
27 KO V, w ± s , Carbon Comp. 
12KO V. w ±S, CarbonComp. 
1.2 MO ¼ w ±5'!1, Carbon Comp. 
UMO V.w ±5,. CarbonComp. 
1500 Y,w ±5, CarbonComp 

Swi1chr1 
2 Posuion DIDP 
Momcn1ary DTDP 

ln1e1n1cd Circuita 
LM3900N 
NE567 
SN7400 
LM3900N 
SN7476 
LM380N 

Connec1or, 4 pin 

Barrier Strip & 10 Posi1ion 
Connector, 4 pin 
Conncc1or, 2 pin 
TicWrap 

HutSmk 

TIT !1ocll No . 

1065-0750 
1065-1002 
1065-2201 
1065-3901 
1065-1503 
1065-1002 
1065-0470 
1065-0470 
1065-1001 
1065-1501 
1065-1002 
1065-1001 
1065-3301 
1065-1002 
1065-4701 
1065-4701 
1-65-1202 
1065-2702 
1065-2700 
1065-2202 
l06S.OOIO 
1065-1204 
1065-1202 
1065-1204 
1067-0015 
1068-0005 
1067-0220 
1067-0121 
1065-0330 
1065-1202 
1065-2702 
1065-1202 
1065-1204 
1065-1204 
1065-0150 

1800-0101 
1800-0105 

1100-3900 
1100-0567 
1100-7400 
1100.3900 
1100-7476 
1100-0381 

2250--0004 

1700-0010 
2250-0004 
2250-0020 
2140-0004 
2010-1401 

Modal 78D•DII 

A.B. 
AB. 
A.B. 
A.B. 
A.8 . 
A.B. 
A 8 . 
A.B. 
A.8. 
A.B. 
A.B. 
A.B. 
A.8 . 
A.B. 
A.8 . 
A.B. 
A.8 . 
A.8 . 
A.8 . 
A.B. 
A.B. 
A.8 . 
A.8 . 
A.B. 
A.8 . 
IRC 
A.B. 
A.8 . 
A.8 . 
A.8 . 
A.B. 
A.8 . 
A.8 . 
A.8. 
A.B. 

C&K 
C&K 

Nacional 
Na1ional 
T.I. 
National 
T .I. 
Nuional 

Molex 

Kulka 
Molex 
Molex 

Aham 

CRl5 

I 
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I 
AM......av.,- Model7aQ-G1 AM_,_ ICan•-1 Model 7aa,.a1 

Clr.1.acl. -.... TffS...No. .. ... Clr.1.ad. -.... TffS...No. .. ... 
P.C . Board A~I Receiver 1600-0950 TIT R25 27KO ¼w 5, CarbonComp. 106S-2702 A.B. 

C.pa,ci1on R26 27 KO V, w 5, Carbon Comp. l06S-2702 A.B. 
c, .2,.r DiscCcramic 25V 1005-2029 E,;, R27 470KD v. w 5, Carbon Comp. 1065-4703 A.8 . 

C2 .2,.r DiscCcramic 25V IOOS-2029 Eri, R28 270 KO ¾ w s, Carbon Comp 106S-2703 A.B. 

CJ 2,.r DiscCcramic 25V IOOS-2029 Eri, R29 33 KO ¾ w s, Carbon Comp. 1065-ll02 A.8 . 
c, .2,.r DiscC.cramic 25V lOOS-2029 Eri< RlO IOKD V,w S'- CarbonComp. 1065-1002 AB. 

c::, .2 ,.r Disc Ceramic 25 V IOOS-2029 Eri< RJI IOKO ¼w s, CarbonComp. 106S-1002 A.B 

c~ 2 ,.r Disc Cc ramie 25 V IOOS-2029 Eri< Rll IOKO ¾w S'- Carbon.Comp. 1065-1002 A.B 

C7 .2 ,.r DiscCcramic 2SV IOOS-2029 Eri, RJJ 10Kll V,w S'- CarbonComp. 1065-1002 A.B. 

c~ .2,.r DiscCcramic 25V IOOS-2029 Erie R'4 1500 ¼w 51, CarbonComp. 106S-0150 A.B. 
c, .2 ,.r Disc Ceramic 25 V 1005-2029 Eric Rl5 I KO ¼ w 51, Carbon Comp. 1065-IClOI A.B. 

CIO .2 ,.r Disc Ceramic 25 v 1005-2029 Erie RJ6 2.2KO ¼w S'- CarbonComp. l06S-2201 A,B. 

Cit .2,.r lliscCcramic 25V !OOS-2029 Erie RJ7 2.2KO ¼w SI, CarbonComp. 1065-2201 A.B. 

Cl2 .2,.r l>iscCeramic 25V IOOS-2029 Eri, RJ8 2.2KO ¼w SI, CarbonComp. l06S-2201 A.B. 

Cll .2,.r l>iscCeramic 25V 1005-2029 Erie RJ9 2.2KO V,w SI, CarbonComp. 1065-2201 A.B. 

CH 2,.r l>iscCcramic 2SV lOOS-2029 Eri< R40 6.8KO V,w 51, CarbonComp. 106S-6801 A.B. 

Cli .2 ,.r Disc Ceramic 25 V IOOS-2029 ,:,;, R41 6.8KD ¼w SI, CarbonC-omp. 1065-6801 A.B 

Ct6 .2,if DiJCCcramK 2SV IOOS-2029 ,:,;, R◄ l l .2KO ¼ w s, CarbonComp. 1065-1201 A.B. 

Cl7 .211( Disc Ceramic 25 V 1005-2029 Eri< R◄J 4.7 KO ¼w s, CarbonComp. 106S-470I A.B. 
I 

C 18 o:,,.r DiscCeramic 2SV 1005-5039 Eri, R◄< 4.7 KO v,w s, CarbonComp. 1065-4701 A.B. 

C19 .05 ,.r Ilise Ceramic 25 V lOOS-5039 Eri, R◄S 4.7KO ¼w SI, CarbonComp. l06S-4701 A.B. 

C20 .05 ,,.r Disc Ceramic 25 V 1005-5039 Eric R◄6 ◄ . 7KO 1/4 w 51, Carbon Comp. 1065-4701 A.B. 

C21 .001 ,.r Disc Ceramic SOOV 1005-1049 Sprague R◄7 4.7KO V. w 5,- Carbon Comp. 1065-4701 A.8 . 

C22 001 11( DiK Ceramic 500 V 1005-1049 Sprague R◄8 4.7 KO V.w 51, Carbon Comp. 1065-4701 A.B. 

C2J .001 ,.r Disc CcramK 500 V 1005-1049 Sprague R◄9 4.7KO V, w 5,- Carbon Comp. 1065-4701 A.8 . 

C24 12pf DiscCeramic 500V lOOS-0120 Sprague R50 4.7KO V.w 5,- CarbonComp. 1065-4701 A.8 . I 
C2S 10,.r 16VOC -20+80'1. Elcdroly,ic 101~11 Mouser RSI 4.7 KO V,w 5,- CarbonComp. 1065-4701 A.8 . 

C26 100,.r 25VOC-20+80, EJcc1roly,M: 101~12 Elite RS2 4.7KO V.w 51, CubonComp. 1065-4701 AB. 

C27 220,if 16 V OC -20 +80'- Elcctroly,M: 1010-0221 Elilc R-53 4 .7 KD V. w s, CarbonComp. 1065-4701 A.B 

C28 220,.r 16VDC-20+80'- Ek-ctrolytK 1010-0221 EJitc RS◄ 4.7 KD V. w 5'1 Carbon Comp. l06S-470I A.B. 

C29 220~116VOC-20+80'ft El«trolytic 1010-0221 EJitc RSS IOOKO V.w 5'1 CarbonComp. 106S-l003 A.B 

ClO 22011! 16VOC-20+801rt El«trolytic 1010-0221 Elilc RS6 IOOKO 14 w 5'1 CarbonComp. 106S-1003 A.8 . 

Cll 220~f 16VOC-20+80, El«trolytic 1010-0221 Elite RS7 270KO V. w 5'ft Carbon Comp. 1065-2703 A.8 . 

C32 Spr DiscCeramic ±S'\ 1005-0050 Sprague RS8 68KO V, w SI, Carbon Comp. 1065-6802 A.8 . 
I 

Cll 180pf DiscCerilmic ±5'1 1005-0181 Sprague RS9 I.I MEG V,w 5'1 Carbon Comp. 1065-1104 A.8 . 

CJ< 22p( DiscCcramic ±S'ft l00>0220 Sprilguc R60 6200 ¼ w 51, CarbonComp. 1065-0620 AB 

C'Jl IBpf DiscCttamic ±SI, 1005-0180 Sprague R61 1800 V.w SI, CarbonComp. 1065-0180 A.8 . 

CJ6 120pf Di1eCcramic ±5'ft lOOS-0121 Sprague R62 3.JKO 14 w s, CarbonComp. 1065-3301 A.B. 

CJ7 33 p( Disc CeramK :rs, lOOS-OllO Sprilgue R6l 3.3KO V. w 5'- CarbonComp. 106S-3l01 A.8 . 

CJ8 33pl DiscCeramM: :ts, 1005-0}JO Sprague R6◄ HKO V,w 51, CarbonComp. 1065-llOl A.8 . 

CJ9 240pl Dura-Mica :i:5'\ 1001-0241 Ekap R6S I.SKO V. w 51, CarbonComp. •l065-1501 A.B. 

C:40 SOOpl OiscCeramic :i:51, IOOS-0501 Sprague R66 l .5 KO ¾w 51, CarbonComp. 1065-1501 A.B. 

C◄ I 39p( DiKCc-ramic :t5'ft lOOS-0390 Sprague R67 l .5 KO 14w 51, CarbonComp. 1065-1501 A.B. 

I 
CA2 10,_.f 16V DippcdTant . ±201, 1008-0010 Sprague R68 l .8KO V,w 51, CarbonComp. 1065-1801 A.B. 

C◄J Tuning Cap 1012-0001 Toko R69 2.7KO V. w 5'1 CarbonComp. 1065-2701 A.B. 

C◄◄ 220,.f 16V -20+801, Electrolytic 1010-0221 Shigmil R70 1800 V. w 5'\ Carbon Comp. 1065-0180 A.B. 

C◄; 10,.r 16V -20+80'- £Jcctrolylic 101~11 Shigma Switch 
Diodet s, 3 Station Thup,bwhttl Switch 1875-0004 E<co 

CRI 1Sl06-4 1281-3064 Motorola 
CR2 IS28I 1280-0281 Motorola Tnndormer 

AM RECEIVER 

CR3 IN281 1280-0281 Motorola Tl Audio Transfonncr 1500-0014 Grand 

CR◄ 1Nl06-4 1281-3064 Motorola 

AM Aaoelv_.. (CCNKlnuecl) -7--01 AM Aeoalv.,. (Conclnuecl) Model 7aG-01 I 
U.1. ■d'. Dnttiptio■ TIT Stoel No. Mf1. Cir.I. acl. -.... TFrSiod.No. .. ... 

CRS 1N506◄ 1281-3064 Moiorola 

CR6 IN506◄ 1281-3064 Motorola 
CR7 LED (128S-4487) 128S-4487 H. P. 

laducton 
LI 700,.H AM RF Au1oiransformcr 1500-0700 Bo.on 

L2 700 ,.H AM RF Autotransfonncr 1500-0700 Bo.on 

Ll 450KHz IFTransformcr 1500-0◄ 50 Bo.on 

L◄ 450KHz IFTransformcr 150().0450 Bo.on 
LS 450KHz IFTnnsformcr 150().0450 Bown 
L6 4SOKHz IFTransformcr 150().0450 Bown 

L7 680,i:H RFChoke ISlQ.0681 Ddevan 

LB 47,i:H RFChokc 1510-0470 Ddcvan 

L9 2½T Choke 1530-0025 Ferrocubc 

LIO 2½T Choke 15)0.()()25 Ferrocubc 

c.-,,-1 
YI SMHzCry11al 2400-0502 Monitor 

ln1i1n.1cd Circuits 
21 SN74JO 1100-7410 T.I . 
22 SN7410 1100-7410 T.I . 
ZJ SN7400 1100-7-400 T .I. 
2◄ SN7400 1100-7-400 T .I. 
2s SN74176 1100-8280 T .I. 
26 SN74176 1100-8280 T .J. 
27 SN74176 1100-8280 T .l. 
28 SN7420 1100-7420 T.I. 
29 SN7425 11(1().7425 T.I . 
210 SN7472 1100-7472 T.I . 
211 SN74123 1100-7414 T.I. 

I 
I 

Tnasdton 212 MC-4044 11(1().4044 Motorola 

QI FET40841 1271 -408-4 RCA 

Q2 FET40841 1271-4084 RCA 

Ql 2N3565 1271-)S65 Fairchild 

Q◄ 2N3565 1271-3565 Fairchild 

QS 2N3565 1271-3S65 Fairchild 

Q6 2N412I 1271-4121 Fairchild 

Q7 2N356S 1271-3565 Fairchild 

213 SN7490 1100-7490 T .I. 
21 ◄ SN7490 1100-7490 T .I. 
2,s SN7490 1100-7490 T.J. 
216 LM741 I 100-0741 T.J. 

Connec1or, 2 pin 2250-0020 Molc1t 
Conncc1or, 4 pin 2250-000◄ Mo1" 

I 
Q8 2N3565 l271-3S65 Fairchild 

(ll 2N4275 1271-4275 Fairchild 

QIO 2N356l 127 1-)S63 Fairchild 

Q11 2N4121 1271-4121 Fairchild 

Retislon 

Barrier S1rip (10 Posi1ion) P.C. MT. 1700-0010 Kulka 

I 
RI 10 KO ±10" Single Tum Pot . 1069-0103 Phicr 

R2 15 KO Kw 5" Carbon Comp. 1065-1502 A.8 . 

Rl HKO Kw 5, C.rbonComp. 1065-5601 A.B. 

R◄ 5.6KO V.w 5, C.rbonComp. 1065-5601 A.B. 

RS 5.6KO v. w 5,- CarbonComp. 106S-5601 A.B. 

R6 J.9KO 1/,w S'ft C.rbonComp. 1065-1901 A.B 

R7 }900 h w )'ft CarbonComp. 1065-0390 A.B. 

R8 3900 1,w s, Carbone.amp. 1065-0390 AB. 
I 

R• 190 KO v, w s, Carbon Comp. 106S-J903 A.B 
RIO 1 KO ~. w s, Carbon Comp. 106S-1001 A.B. 

R11 180KO ~,w 51, CarbonComp. 1065-1803 A.8 . 

R12 llO O \I, w 5" Carbon Comp. 1065-0330 A.8 . 

RIJ ]300 1/,w S'I C.rbonComp. 1065-0330 A.8 . 

RI ◄ ]300 "'•w 511, CarbonComp. 106S-Ol30 A.B. 

RIS 3l00 h w 5, CarbonComp. 106S-OJ30 A.B. 

R16 4700 V,w 5'1 CarbonComp. 1065-0470 A.B. 

RP 4700 ~.w S'ft CarbonComp. 1065-0470 A.8 . 

RIB I KO 1/,w s, CarbonComp. 106S-1001 A.B. 

R19 I KU '-'• w s, Carbon Comp. 106S-l001 A.B. 

R20 I KO ~, w 511, Carbon O>mp. 106S-100I A.B. 

R21 I KQ V, w s, CwbonComp. 1065-1001 A.8 . 

R22 I KO ~, w 51, Carbon C,omp. 1065-1001 A.B 
R2J I KO V,w 5'\ CarbonC-omp. 1065-1001 A.B. 

R2◄ I KO V, w 511, CarbonComp. 106S-IOOI A.B. 

I 
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I 

I 
I 
I 
I 
I 

le 
I 
I 
I 
I 
I 
I 
I .. 
I 

A 

B 

C 

D 

E 

-\-\5Y 

+I0.5Y 

GND 

J2 

JI 

'2.-\ii:3 
Cl r 
3\ '2. 

P/o 1 ~ 
$1 -

C4 
I -DI 

C3 100~1 

C.10 ,OII 

2 

cs 
.o, I 

CZ. ~ 
27pf 

cq + 

,oo I 

YI - Y'2-~ *r;\*T ' ~ 
~ 

C39 P/0 8 
.01 I SI _ 

- ~ -

SWITC~ "DETAIL 
51 

2 

LI 
85 
111\ 

R2 
39K 

R3 
5"1( 

C.<o 
.QI 

R4 
e,G,K 

R7 
2 '2K 

Cl':> 
ISOp~ 

CIC'o 
'27p+ 

P/0 
&I 

~ 

R.43 
l ,c.K 

3 

RS 
~ 

CII I 
.01 

2 

RIO 
~I< 

4 

DUAL M05 GATE 

Q2 
2.1Jo&<o3 

Z.I Fl::.T 

'Z,1)(<000 

c.e. 
,01 I 

C'2.I 

.01 I 

8 

Cl9 
18~ 

ci-r 
.01 

f'/0 
Si Ii) 

Rl7 
5G,I( 

TPS 

NOTES; UNLESS OTHERWISE SPECIFIED, 

3 

I. RES!nORS - VALUES IN OHMS •5%.-1/4 WATT, 
2. CAPACITORS - VALUES IN MICROFARADS. 
3 , INDUCTORS - VALUES IN lrllCROHENRYS HO,, 
4. •FACTORY SELECT VALUE . TYPICAL VALUE SHOWN. 
5, VOLTAGES ARE OC CONDITIONS. 

t>UAL ~1,Jl,jf.~ SHOWI-I, WMEtJ '-•tJGLE C:HAIJW <L 

IS "IEQVll'tEb t,,;LETE C 1,C71 C,1,~, Si C: Y'l.. 

ACC> C.3'1 J OIANG.E C2 TO 33Pf 

4 

R:!.8 
'2.7K 

R20 
4,K 

R21 
ISK. 

5 

C2':> 
.o, I 

i=LI 

10,, MHz 

TP<,, 

R~ 
2.7K 

5 

Rl3 

'390 

R32 
IOK. 

im 
'l.7K 

C'28 1.01 

6 

FL2 
10,7 MHz. 

czql 
.01 

TP4 

G.4 

2N4275 

5 

4 

i?: '2. 
CA.308% 

14 

I C':l7 
_ 820pf 

IEVI IONS 
SYM DISCIIPTION 

A R€L.£AS£D PE2 t!;CL) 2::,3 
8 Ri!!VtsED P6f? eco 2!.7 

C R~VISeD PE.R ECO 2'-Z 

F<3f 
lo'Z.O 

El 

J3 

e 

4 UNBALANC.E.O 

GtJD 

3 BALAtJCED 

T2. 

R4'Z 11:. 

'----------- -------'V'A-------' 5 CARRIER ~AIL 

FIRS.T LA.'$T 'DE:L.ETeD 

Cl C38 

!=LI l=L'2.. 
IN 
NO. 

,.uT NO. 

'Z, I 'Z 4 DO NOT SCALE THIS PRINT 

6 7 

DISCIIPTION 

ICO NO. 1,CAll "-.,, 

e 

A 

B 

C 

D 

C 
uo I o• I 

wigfi
Stolen 2 Line Transparent
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T-.aTana~ 

u,.ad. lk-Kripcion TfT Stock No. 

P.C . Board Tone Gr:ncra1w 1600-0940 

Capo<ton 
Ct ))pf ±5'1. Di1eCcramic IOOS-03)0 
c, IOOOpr H'I. Di.lCCtramic lOOS-1000 
c., . 05 ,.C +80-2011, Di,c Ceramic lOOS-5039 
Cf 470 pf ± 5'1. Dipped Mica 1001-0471 
C5 .05,11,f +80-20'1. Cr:ramicDisc lOOS-5039 
C< .1,,r ±10'1. Mylar 1007-0001 
c, . 047 ,,r ± 10'1. Mylar 1007-0470 
Cl . 22,.C ±IO'ft Mylar 1007-0220 
C9 .001i,,r ±10'1. Mylar 1007-0012 
CIO .o5 ,,r +80-20'1, Disc:Cr:ramic 1005-50)9 
Cit . IJ'f ±IO'lo Mylar 1007-0001 
Ct2 .047,,r ±10'1. Mylar 1007-0470 
cu .22,,1 ±101. Mylar 1007-0220 
CH .0012,,r ±10'1. Mylar 1007--0012 
cu I0,11f l6V EJectrolitic 1010-0011 
Ct6 10 ,,r 16 V Electrolytic 1010-0011 
Ct7 10,if 16V Electrolytic 1010-0011 
CII 05,,f +80-20 Disc:Cr:ramic 1005-50)9 
C19 100,,r 25V Elec1rolytic 1010-0012 
C20 1,,r 16V Electrolytic 101<MKlOI 
C21 .1,,r ±10'\. Mylar 1007-0001 
C23 220 pr Dura-Mica 1001-0221 
C22 .1,,1 ±10, Mylar 1007-0001 

Diodes 
CRI IN4002 1284-4487 
CR2 LED (5082-4487) 128S-4-487 
cu LEO (5082-4487) l28S-4◄87 

Tnnai11on 
QI 2Nl567 1271-3567 
Q2 2Nl563 1271-)56) 
Q3 2N4275 1271-4275 

Rni1ton 
Rt ).]KO ¼ow ±5'\. CarbonComp. 1065-))01 
R2 1.5 KO V,w ±5'1. CarbonC:Omp. 1065-1501 ., )900 V,w ±5, CMbonComp 1065-0)90 .. 1800 V,w ±.5'\. CarbonComp 1065-0180 ., 4 7 KO V,w ±S'lt Carbon Comp . 1065-470\ 
R6 12KD hw ±5'1. CarbonComp. 1065- 1202 
R7 I KO V, w ±.5'\. Carbon C:Omp. 1065-1001 
RB 12KO V,w ±5'1o CarbonC:Omp. 1065-1202 
R9 12KO V,w ±5'\ CarbonC:Omp. 1065-1202 
RIO 12KO 1;,w ±5'1. CarbonComp. 1065-1202 
Rlt 12KO V,w ±5'1. CarbonComp. 1065-1202 
Rt2 12KD V,w ±S'ft Cari:>onC-omp. 1065-1202 
RU 12KO V,w ±5'4 CarbonComp. 1065-1202 
Rt ♦ 12KO \/,w ±5'1. CarbonC:Omp. 1065-1202 
RI> 12 KO V,w ±5'1. CarbonC:Omp. 1065-1202 
Rt6 12KD V,w ±5'1. CarbonC:Omp. 1065- 1202 
Rl7 12KO V,w ±5'1. CarbonC:Omp. 1065-1202 

Two Tone ..,_,.•&ar (Con .. nuecl) 

n..w. 0nm,-. TFfSeodi.No. 

(EBS Tone Gen. Power Supply) 

Capacitor 
CfO 4000,,r 25 V Ekctroly-1ic 1010-0402 

Diodea 
CRfO IN4002 Silicone 1284-4002 
CR41 IN 4002 Silicone 1284--4002 
CRf2 IN4002 Silicone 1284~4002 
cao IN4002 Silicone 1284-4002 
CRH IN 4734 Zener' 5.6V 128)..47)4 
cao IN474I Zener IIV 128)..4741 

Tnnaia1on 
Q♦O MJE521 1272-0521 
Q♦ l 2Nl567 1271-)567 

Reai1ton 
R♦0 )300 ±. 10, ½w Carbon C:Omp. 1067-0))0 ... 2200 Viw ±5'ft CarbonC:Omp . 1065-0220 
R♦2 220 ±51o 5w CarbonC:Omp. 1068-0022 
RO 1.50 ±5" 3w CarbonComp. 1068-0015 

2 Pin Mokx Connect Of' 22W-0020 

Heat Sink 2010-6030 

Model 7eG-04 
Two Tone Genere&or (Con&lnued) 

Mfg. 01.ad. Dncriptioa 
TfT 

Rll 12KO V.w H'I. Carl>onComp. 
R19 12KO V.w ±5"- CarbonComp. 

Sprague a,o 2 KO ±. 10'1. Single Tum Pot 
Sprague R21 5.6 KO V.w ±5'1. Carbon Comp . 
Sprasuc R22 5.6KO V.w ±5"- CarbonComp . 
Ekap R2l 2KO ±10'1. SinglcTurnPtK 
Eri< R24 IOKO ±.10,, Sinsk:TumP01 
Shisma u, 12KO V. w ±5'1. CarbonComp. 
Shisma R26 6200 V,w ±5'1. CarbonComp . 
Shigma R27 6200 V,w ±5'1. CarbonComp . 
Shigma R28 51 O V,w ±5'1. Carbon Comp. 
Eri, R2' 2.70 V,w ±5'1o CarbonComp. 
Shigma .,. 8200 V.w ±5'1o CarbonComp . 
Shigma .,, I KO V,w ±51o Carbon Comp 
Shigma R>2 12 KO v. w ±5'1. Carbon Comp. 
Shigma R33 12 KO V, w ±.5'1. Carbon Comp. 
Shigma RH 12KO V.w ±5'1. CarbonC:Omp 
Shigma R3' 8200 V..w ±5'ft CarbonComp. 
Shigma R36 9100 v,w ±.5'1. CarbonComp. 
Eric .,, 12KO V,w ±5'1. CarbonComp. 
Shigma Switches 
Shigma SWI Momentary Twin Position (SPOT) 
Shigma sw, Momen1ary Twin Position (SPOT) 
Ekap sw, Momcntillry Twin Position (SPOT) 
Shigma SW♦ Momentary Twin Posi1ion (SPOT) 

lntigratcdCircuit1 
Motorola ZI SN7400 
H.P. z, SN7400 
H.P Z3 SN7476 

Z♦ SN7490 
z, SN7490 

Fairchild Z6 SN7490 
Fairchild Z7 SN7490 
Fairchild "" SN7476 

Z9 SN7490 

AB ZIO SN7◄90 

A.B Zit SN7490 

A.B Zl2 SN7420 

AB Zll SN7472 

AB ZI ♦ SN7490 

A.B Z1' SN7492 
A.8 . Zt6 SN749l 
A .B Zl7 LMl80 
A.B Zt8 LM74I-CN 
A.B Zt9 LM741-CN 
AB. Trandonncr 
A.8 Tl AudioTransformcr 2000CT106000 
A.B Vt Cry11al ].27652 ~1 Hz 

A.8 . Connector 

A .B 4 pin connector 

AB. 10 Position Terminal Strip 

A.8 . Kl Relay OPDT 12 V C:Oil 

M-17--04 

Mr,,. 

Sprague 

M010f'Ola 
Motorola 
Motorola 
M01orola 
Motorola 
M01orola 

Motorola 
Fairchild 

A.B 
A.8 
Dale 
D,k 

Molu 

Thcrmalloy 

\ 
I 

) 

Model '7aG-04 

TJTStod.No. Mr,,. 
1065-1202 A.8. 
1065-1202 A.8 . 
1069-0202 Pihcr 
1065-5601 A.8. 
1065-5601 A.8 . 
1069-0202 Pihcr 
1069-010) Pihcr 
1065-1201 A.8 . 
1065-0620 A.8 . 
1065-0620 A.8 . 
1065-0051 A.8 . 
1065-2700 A.8. 
1065-0820 A.B 
106!1-1001 A.B 
1065-1202 AB 
1065-1202 AB 
1065-1202 AB 
1065-0820 A 8. 
1065-0910 A.B . 
1065-1202 AB. 

1800-0105 C&K 
1800-0105 C& K 
1800-0105 C&K 
1800-0105 C&K 

1100-7400 Tl. 
1100-7400 Tl 
1100-7◄76 Tl 
1100-7◄90 Tl 
1100-7490 Tl 
1100-7490 Tl 
1100-7490 Tl. 
1100-7476 Tl 
1100-7490 Tl. 
1100-7490 Tl 
1100-7◄90 Tl. 
1100-7420 Tl 
1100-7472 Tl. 
1100-7490 Tl 
1100-7492 Tl 
1100-749) Tl . 
1100-0)81 Nalional 
1100-0741 National 
1100.0741 National 

1500-0014 Grand 
2400-3275 MonUOf' 

2250-0004 Molex 
1700-0010 Kulka ,_ 

American Zculcr 

+ 
c•o 

TONE GENERATOR 

AIIY NO. 6608-0940 
RIY 

Jl 

10 

I 
I 
I 
I 
I 

el 
I 
I 
I 
I 
I 
I 
I .. 
I 
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I 

A 

I -

I 
I B 

I 
I -

C 

I 
I 

D 

I 
I 
I 
I E 

f' 
I 

I 2 I 

I 

Q3 

5~ 

~-........ 4~ 

2~ 

L..----1---tl~ 

~.-------,~... ~ -Ff-~---+---' 

f l'------+--"--111 
r---+-~5"-i 7490 ~ 

lo 

f~7 
J. 

R32 > 

..---<>--~5,... 7490 

--

3 

T 

_J_-w1,. 

,.-2. ~ 
~ 7~5 ,..111~-t--, 

L----+-'f,'-1 ZIC# .lQ_ 

~ 
~ -

I 4 

-1-,.!1... J 
.11=-.. 

74<'.)'2. 

~ 

~ J..Q_ -
..i 6'..l'o A 

-
-~ --

I 

1,_,4 
~ ~ 
~ 7490 II 

i=; 

~ lQ_ 

,-..J. Zl4 
-

---

5 I 6 I 7 I 8 
I M<w Hn I USIO ON uv1i10Ns 

STM DUC■IPIION 01 CHK AUTH DAU 

B R.i._w -i~ ... .i~ .... ~c.o zs-i. It; c..us- ~" 
C Re:v,sro PcR EC.O "-IO. 2S4 l\lo 7-FIS 

-~ 
s. l 

7'1-72 

z.13 II 10 
_l ?(J()O 

~ ~ "Z'2. 

-~ 
-

,--------+--....-----------+--- --------....------t--+------,,....,,...------------+- ---+-----+--------~ + 5V 

--

I 

u-J 
__g_ 
,____..1 74'30 ,!1,..._, 

c...+-~i:;"-l '""'---+----' 
~ ZIO IO 

,...:J._ 187 

I 

Li-~ 
-1,_ 

,--2. 74<'.)0 ~ 
~--5,._. Z 11 lL 

_.!... -1-'15=-----~ 

L-
_A ze I-'-'"'~-,--_, 

~-----+---'"-t5 741G, J_ 
- c.... 

~ ...._____ --1 +--,I :; 1 
~ ~

5 
74'2.0 6 l3 7420 8 

I
~ II 

}
"°Mz.\J Ria 

121( 
Cl\ ,---•vv,vl\r--- ---------

-- 21 Z.1'2. Z.,2 
T . I Rl5 RI~ C.13 

--.__ _________________ ______, 

----1-----------------~ 

1'2.K 12K .Z.'2. 

R~~~ICl2VvA'-.- ~-R-17-tf-----, 

121( > ,047 ,> 12K 

........ 
lt"bI:o 

~El.Av'- " 

R1:L11/+'' ----------~ 
J'2. E:><TE.RIW. RELAY 

r-----< 
R3o > 
820 <' 

,> 

G, 
- -----s ~,-----'

3
'-i~ 7 a"VJ Tl '2CO CT Cl4 LM741 , I ,--- ,001 -,o ) ( +1!:>V Z\/'.) 

~

I 5 ""1(1 >>51 Cl7- I V = 
., -< >- .L , I ,. 10 0)\0 > 

+10.sv 

COMPONENT U€S11:oNATO~ 

Fl~T LAST DELl:TE!) 

Cl CB 
CRI CR'?) 

+ Cl(., l<.1 K.I 
=~ 10 Q3 

A 

-

B 

C 

-6'0 
6'~ 
~~ 
I 

j; 
o' 
0 

-1'2.K.'.f 
~ 13 -~0--------''----+-+-------+--+-+-----------ll----------t------<P,--------=--j 

Q.I 
RI R37, 

I 1 j"" > R'2S % - ,2.i- ~-4t\ 

I _ , -= ~rrl'I ZI? ~ri •. A 

1° -,...+--- -~ + ~ LM ~80 7 Hsy- ~tK > R'2D II I 74D0 

I TE5T I~ I czof 12 21 

L!_-l1__ _l_-~ 1-j 
ICOMMAl,ID~ 

CR2. 't 
5002-4487 

~, S.4 ---~:-, .......... ,.~>-+--, -<'-) KI R.'2fo <> 'i:-i ~ ~ R: J\/'v v i. ~W~zl Tl TI 

4002 fo'20 > C'2.I I l'Tfi ~ I _A J.Ok R22 - > R2::, I-Y-'-'-1 -1--'-'(-'-I +------1 4 ) ;, .1 I .L I V - .5.(,,1( ,..,, 

__l_ ,480 R ~ 74~ lJ1__ 

~--~5"-' t-'-1-'-I __ __, .. -~5°"1 t-'-1\L---~ 

~ 
,--1 13 ... 

-:!:-~ 747(., JL -

r~~ fi~~ 7 

Z3 
10 

...._____ 

~ --

REn\oTI: 
I c ommArvo 

P,lo .r 3 
NOTES; UNLESS OTHERWISE SPECIFIED: 

l. RESISTORS· VALUES IN OKMS t5',, 1/ 4 WATI' . 
2. CAPACTTORS - VALUES IN MICROFARADS. 
3 . INDUCTORS - VALUES IN MICROHENRYS HO% 
4 . •FACTORY SELECT VALUE. TYPICA L VALUE SHOW'N. 
5. VOLTAGES ARE OC CONDITIONS. 

1 I 2 I 3 I 

8 

QI 
2N 3'5b7 

D 

--+-----+--+-+-'- ~ ~v\J'V--------c.,,""" 21 ..,,,,. - -= ~ VVv <- 7 <~ 
J I -_- Ya TO RP i R'2.7 L------+--<IO AIINO.J)ICEMEWr INPUT 

,,-- ------ -
1 I 1_ ere 

I 
I 
I 
I 

CR40 
\N<\002 

C.R4~ 
ll-l400'l. 

1I·os 
L-= 

--- 7 

r - - -- - - - - 7 ~-j_,, , '~----~io----~----< ! ;1; ~~ 
I > R40 ~ I ~ --~ ~------------, ! } AUt>IO INPUT 
I CR44 > 330 l 
I IIJ~34 <' If,:,.; I ~ ~ } AUl)\C) OUTPUT -

I

I I ~ Is I -\\SY ~J RESET C?AI 

~---------' 

C~42. 
IN400'2.. 

C40 __ + 

I J4 

I 
~I USED O>JL Y WHEN GENERA"IOI'( _ 

I'!; OROE.~ED A'-> A ST1'"1D· ALONE. 

I 
I 
I 

UNIT 

L __ _ 

4 I 

I ,----1,--1 +10.~11 INl'U~S I fk>J' 

I 
R35 > 1 ,:!:- > 1 F'~oll'I t---tl- +---,--.-1----,1----~~-----...---t 
020 > L - > R4\ > I 6 1 +5

V !)EeobER I ,,.M EN I I llf 

I - :i •:dw rt- 6.,0 (!c,fRl) 1--=l-~"=="°"'-· +-""°"'·_,__, .. _,_"°_·_..1....~~~=~·~"-c'_"_"_o_N ____ _._.:: .. "-ll' > '2:zD < ~:, ___, "' QTY ,.. A SY UST Of MATEIIAlS 

I ~ lbwe.R ,> {t::): I REMOVE AU DIAwN" R G. ~!\ IT'lr/T'/ TIME&FREOUENCY 
• l !5062-~ I Q.41 - IUHS AND SHARP EDGES c;r ~I!' / I/CJ I L TECHNOLOGY INC E 

\_ 7: C~2> __ 
1 

2l-J~'5'77 I l===========fi,oo;:gfJ.T>ENGiG'..---f'·""""!"'-~ 30000/cottSt..t::::/:::~•"'°'"''95050 
,-- - - _J ~~~

1
: 1-::,~:s s,~~llFII!~ MfG ING. mu IWO TONE 

i 

.xx! ANGUlAI APPD. GEIJERATOR FIGi. ~4 
I =,..;:·x:,:xx;,;:!~===!====fi.,,.:----t-~ITo)~~"°-;-;:;-::~r-:::, .. -- ·o -~~-°' ·.:: 1 ¼0 1 ·o 

DO NOT SCALE THIS PAINT KO NO. SCAll /\ hHt I o, I 

5 I 6 I 7 I 8 

wigfi
Stolen 2 Line Transparent
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--Clt.&d'. -.... 
P.C. Board Tont Dttoda-
Capaciton 

Cl 1,,f 16V Electrolytic 
C2 I ,,I 16 V Electrolytic 
Cl t,,f 16V Electrolytic 
c, 1,.r 16V Electrolytic: 
cs 1,4 16V Electrolytic 
C6 t,d 16V Electrolytic 
Cl 1,4 16V Electrolytic 
C8 1,d 16V Eltttrolytic 
I:' 1,d 16V Electrolytic 
CIO 1,.r 16V Electrolytic 
CII 1,d 16V Elcctrolyttc 
Cl2 .os,,.COiKC-eramic 
en 100,,.( ±I011. Tant. 
Cl< .05,,I Dilcc.er.mic 
CIS .l,.f Mylu 
Cl6 12 pf Disc C.crmaic 
Cl7 1,al 16V Ek-ctroli1ic 
Cl8 100,.r 25V ElectrolyttC 
Cl9 .1,-r Mylar 
C20 . 100,.f zsv Electrolytic 
C21 8000,11£ 25 V Electrolytic 
C22 100¢ 25V E'JectrolytK: 

Di.odn 
CRI IN3064 
CR2 IN3064 
CRJ L .E.D. (S082-«87) 
CR< L.E.D. (5082-4487) 
CRS L.E.D. (5082--4487) 
CR6 MRSOI 
CR7 MRSOI 
CR8 MRSOI 
CR9 MRSOI 
CRIO IN ◄7◄ 1A Zener 
CRII IN ◄H◄A Zener 
CR12 IN ◄002 

CRU IN3064 .... 
•Fl Fuse, 2 amp. Slo-Blo 

Relay 
Kl Relay (IAZ530-08-1 ) 

Transi11on 
QI 2Nl565 
Q2 2Nl565 
Q 3 2Nl565 
Q4 2Nl565 
QS 2N◄ l21 

Q6 2Nl567 
Q7 2NS060 
Q8 :\ljE521 
Q9 :\IJE 521 

T--1-1 

a..w. 0nm,.;.. 
&nuto.:. 

RI 22KO ¼w ±5"- CarbonComp. 
R2 270KO Y.w ±5"- CarbonComp. 
R3 12KO V,w ±5"- CarbonComp. 
R< 2 KO Potl"ntiomettt 
RS 2 KO Poll"ntiometer 
R6 IOKD Vtw -±S"- CarbonComp. 
R7 ◄70KO v.w ±5"- CarbonComp. 
R8 I MEGO Y,w ±S"- Carbon Comp. 
R9 210 KO v. w ±5"- Carbon Comp. 
RIO 270KO ¼w ±5"- CarbonComp. 
RII 270KO Y•w ±S"- CarbonComp. 
R12 270KO Y.w ±S"- CarbonComp. 
Rll ◄70KO v.w ±5"- CarbonComp. 
RI< ◄70KO V.w ±5"- CarbonComp. 
RIS I MEGO V..w ±S"- Carbon Comp. 
Rl6 I MEGO Y.w ±S"- Carbon Comp. 
Rl7 ◄ .7 KO ¼w ±5" Carbon Comp. 
RIB ◄ .7 KO ¼w ±5" Carbon Comp. 
Rl9 ◄ .7 KO ¼w ±5" Carbon Comp. 
R20 ◄7KO ¼ w ±5" CarbonComp. 
R21 2.2 KO Vt w ±5"- Carbon Comp. 
R22 2.2 KO Vt w ±S"- Carbon Comp. 
R2l ◄ .7KO V..w ±S"- CarbonComp. 
R24 ◄7KO V..w ±5"- CarbonComp. 
R25 ◄.7 KO ¼w ±5"- Carbon Comp. 
R26 150KO ¼w ±5" CarbonComp. 
R27 ◄ .7KO ¼w ±5"- CarbonComp. 
R28 2.2KO ¼w ±S"- CarbonComp. 
R2'1 D<ltted 

R30 ◄ .7KO V..w ±5" CarbonComp. 
R31 IOKO ¼w ±5,_ CarbonComp. 
R32 IOKD Y.w ±5,_ CarbonComp. 
R33 ◄ .7KO Y.w ±5"- CarbonComp. 
R3' 2.2 KO Y. w ±5"- Carbon Comp. 
R35 22KO V..w ±5" CarbonComp. 
R:l6 l .lKSl V..w ±5" CarbonComp. 
R37 2.70 ¼w ±5"- CarbonComp. 
R38 100 Y.w ±51. CarbonComp. 
R39 7500 14w ±5" CarbonComp. 
R40 7500 14w ±5"- CarbonComp. 
R'1 I.SO Y.w ±s, CarbonComp. 
R'2 SQ 10w ±10, 
RO 220 0 I w ±51. Carbon Comp. 
R« 1200 ~ w ±5" CarbonComp. 
R'5 ))() 0 14 w ±5"- Carbon Comp. 

Swilclaes 
SI 2 Po.ition (SPOT) 
S2 Momentary (SPDT) 

la1qnted Ciraaita 
ZI LMl900N 
Z2 LMl80N 

-7--
TFT.._.N.. ..... 

1600-0930 TIT 

1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Stugma 
1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Shigma 
1010-0001 Sh;p,. 
1010-0001 Shigma. 
IOOS-5039 Eri< 
1008-0102 Sprague 
IOOS-5039 Eri< 
1007-0001 Shigma 
1005-0120 Sprague 
1010-0001 Shigma 
1010-0012 Shigma 
1007-0001 Shigma 
1010-0012 Shigma 
1010-a<XX) Elca(> 
1010-0012 Shigma 

1281-3064 Motorola 
1281-3064 Motorola 
l28s.4487 H .P. 
128S-4487 H .P. 
1285-4487 H.P. 
1281-0501 Motorola 
1281-0501 Motorola 
1281-0501 Motorola 
1281,-0501 Motorola 
1283-◄7◄ 1 Motorola 
1283-◄73◄ Motorola 
1284-4002 Motorol.a 
1281-306◄ Motorola 

1900-0002 Fusctron 

1880-000] American Zettler 

1271-3565 Fairchild 
1271-3565 Fairchild 
1271-3565 Fairchild 
1271-3565 Fairchild 
1271-◄121 Fairchild 
1271-3567 Fairchild 
1271-5060 Fairchild 
1271--0521 Motorola 
1271--0521 Motorol.a 

M-17ao-D:a 

TFl'~No. M ... 

106S-2202 A.B. 
106S-270l A.B. 
106S-1202 A.8 . 
1069-0202 Phil"r 
1069--0202 Phil"r 
1065-1002 A.8 . 
1065-◄70] A.8 . 
1065-1004 A.B. 
1056-270] A.8 . 
106S-270] A.8 . 
106S-270l A.B. 
106S-270] A.B. 
106S-◄70] A.B. 
106S-◄70] A.8 . 
106S-1004 A.B . 
1065-1004 A.B. 
1065-◄701 A.8 . 
1065-4701 A.8 . 
1065-◄70I A.8 . 
l06S-◄702 A.8 . 
106S-2201 A.B. 
106S-2201 A.8 . 
1065-4701 A.8 . 
1065-◄702 A.8 . 
1065-◄701 A.8 . 
1065-1503 A.B. 
1065-◄ 701 A.8 . 
1065-2201 A.B. 

106S-◄70t A.8 . 
1065-1002 A.8 . 
l06S-1002 A.8 . 
1065-◄701 A.8 . 
1065-2201 A.B. 
1065-2202 A.8 . 
1065-3301 A.8 . 
1065-2700 A.8 . 
1065--0010 A.8 . 
1065-0750 A.8 . 
1065-0750 A.8. 
1065--0015 A.8 . 
IQ68.000S IRC 
1067-0220 A.8 . 
1067--0121 A.8 . 
1065-0llO A.8 . 

1800-0101 C&K 
1800-0105 C&K 

1100-)900 Nation.al 
1100-0381 Nation.al 

/ 

au. ad. 
JI 
J2 
J1 
J• 

/ 

DnmpbOO 

Connec1or ◄ pin 
8.arrier S1rip ( 10 position) 
Connrctor ◄ pin 
Connrctor 2 pin 
Hea11ink 
Screw ◄-◄0 x ½ Lg. Phillips Hd. 
KepNut ◄-◄O 
lil"Wr.ap 

Tff._.No. 

225()..00(M 

1700--0010 
225()..00(M 

2250--0020 
201~1 ◄01 

210◄--0CK)l 
2111--0CK)l 
2140-0004 

Moll"x 
Kulk.a 
Molex 
Molex 
Aham 

TONE DECODER 

I 

10 

9 

8 

7 I 
6 

5 I 
-4 I 
3 

2 I 
J2 I 

I 
el 

I 
I 
I 
I 
I 
I 
I .. 
I 
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I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

•• 
I 

A 
TEST INPUT 

P/o 
J2 

2 

R'lo 
470K 

5 

LEVEL '2 1-----------1-+--+-------<,_. 

B 

C 

AUDIO INPUT 3 

8 

COMPOIJ ENT OESIGN;O,TOA 

oeLE,l!.D 

CI C'29 

CR2 CRl<o 

Kl Kl 

QI 0.14 

RI R71 

$1 $2 

R-"J 
151( 

0 J-Z.=-.:...1 ---1-=Z..::(p---1--------l 

J4 

E 

R41 
IOK 

RIO 

'2.'2.1(. 

Q8 
2.N42.7S 

Cl<o 
I 

C3 

1.05 

2 

+ 
cs 
1.0 

3 

RIS 
2.701( 

Rl4 
'2.TOI<. 

7 

l.2 
NES/o1 

'2. 

3 

f="L '2 o 
l.o 

R40 
'3.'JI<. 

-+ CIB 

CR'il 
MA'501 

1·u 

-=-

TP7 

3 

-=-

RIOJ 
470K 

R41 
150K 

TPS 

TPI 

10 

+ 
CIO 
1.0 

R23 
4.11(. 

Q9 
2.N42.7S 

+ 
C26I 
100 

R5Co 
'22.l<. 

4 

RG>O 
1.'2.M 

4 

+ .fill '2.'SV 

G.il 
'21-1412.I 

R4S 
II(. 

5 

-=-

5 

CRl4 
IN4l34 

I 

6 7 8 
IEVI IONS 

DISCIIPTION 

A RELfASG'D O'-' E:<-0 
B REVISED Pe£ eco 

P/0 
J'Z. 

.-------1f----+-+--t <o N. 0. 

C20 
• I 

•PIO 

'CR"'1 
IN30G,4 

.I C.RI!::> 
JV 508'2.-4487 

POWE.R 

6 

S N. C 

7 C 

J3 

+15V DC UtJREGULATED 

+ 10,5V 

+5V 

GNO 

-1-15V DC UIIJREGULATED 

I0.SV 

+SV 

GJO 

NOTES; UNLESS OTHERWIIIE SPt!CIFIED, 

JTEM EN 
NO. NO. 

I. RESISTORS• VALUES DI OHMS •5', 1/4 WATT . 
2. CAPACITORS - VALUES !If IIICROFARAl'.l6. 
3. DIDUCTORS - VALUES DI IIICROHENRYS t!O'I, 
4. •FACTORY SELECT VALUE, TYPICAL VALUE SHOWM . 
5. VOLTAGES ARE DC CONDITIONS. 

l 

PAIT NO. 

TPII 

R71 

150 

DESCIIP'TION 

QTY I'll ASST UST OF MA THIA.LS 

llf. 
DIS. 

IEMOVE ALL 
BURRS AND SHARP EDGES 

..... _._w_N_._'-'-R"'--'G=-<"'-•.,_•"~ rr,rrr, TIME&FREQUENCY <••· or • ' ?· 1 I LC1 I L TECHNOLOGY INC. 

TOLUANCIS UNU·SS 

OTHIIWISI SPECIFIID 

.XX:!:. ANGULAI 

.xxx± :!: 

DO NOT SCALE THIS PRINt 

7 

fll()J . fNG. 

MFG. ENG. 

-· -· KO NO. 

3000 Olcott St .. S•nl• c,., •. c.1,lorni• 15050 
(«11)2"""'365 

'"" 'DUAL PURRJ'2>E 
TONE DE.CO~ FIG <o·<. 

C 
SCAll I'\..., SHI Of 

8 

A 

B 

C 

D 

E 

wigfi
Stolen 2 Line Transparent
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I 

.. 
A 

I 
+6\/ 

I 
GND 

I 
I 

B 

I 
I 
I 

SI 

-- C 
B 
4-
2 

I 
I 
I 
I 

D 

I 
I 

.. E 

I 
I 

2 3 4 5 6 

J

1

L-------..-----,------1....._--t--_---1r---,--,-~7r--7r---y-------zz:;r+7 
C27 + 
2201 

-t-SV 

R~ 
5.CoK 

j 4- Cl R"l 
.2 390K 

) 

I I 

C.'2 R'2. 
.2 ISK. 

\1 
R<., RI\ 

:,,.qi( 1801<. 

JZ 

' '--- --------

CRI 
it-I '30<.4 

R45 
R47 4.1K 
4 .1K R4<o 

4,11( 

2 

/ 

/ 
/ 

/ - _., 

L2. 

P.'2.1 
476K 

7oou,-; 

C24 
12.l'F 

1/ c43 
/ a 

c25 + 
,o I 

3 

L? 
r,,80 

TP4 

R35 
IK 

C28 + 
2.201 

C2.'} -t­

?.20 I 

13 

C3'2. 
':, p.f 

c1e R?.7 .05 
2.2.K. 

Cl2. C\3 C.4-4· + 
.21 .'2. I 220I 

Cl4 

_D 
- 14-

II 7 

ZII 7412.3 

5 10 le. 

4 

LB 
47 

Z12 

MC4044 

1 

\0.5V -

10 

9 

F/55 
1001<. 

TPI 

C2.I ,a,II 

TPS 

c2i. 
,OOII 

L9 2 1/zT 

C42 
+ 10 

-C15 

I .'2 

RIS 
=,30 

NOTES; UNLESS OTHERWISE SPECIFIED: 
I. RESISTORS - VALUES IN OHMS •S'I,, I/< WA TI. 
2. CAPACITORS - VALUES [N MICROFARAD6. 
3 . ll-i'DUCTORS - VALUES [N IUCROHENRYS *10% 

C46 + 

10 I 

+5\J 

4 . •FACTORY SELECT VALUE. TYPICAL VALUE SHO\t/N . 
5. VOLTAGES ARE DC CONDITIONS. 

5 6 

Q9 

Rw 
180 

TP7 

R42 
1.21:'. 

R4!> 
4.7K. 

RIO 
IK 

J3 

4 

5 

3 

2 

102311,7 

IEVI IONS 
DISCIIPTION 

Rel.AS"&;~ ~i?.S"Z 
Rcv,-sED Pete El!o ~s 
REVISED P€.R. £::CD 255 
Ro\/l~S-D P8<. /:C..O 02. 

UNBALANCED 

CARRIER l'"AIL 

}s~~~ 
G/\/D 

8 

COMPONENT DE!:>IGNATOR 

Fll~~T LAST "'01:.Lt:TED 

Cl C45 
CRI C.R7 

LI LIO 

GU GUI 

~1 R70 

Tl Tl 

YI YI 

ZI "Zl(o 

IHM EN 
NO. NO. 

,Au NO. DESCIIPTION 
IEF. .... 

QTY PEI ASSY 

REMOVE ALL 
BURRS AND SHARP EDGES 

fOLHANCU UNUSS 
OTHUWISE SPfClflfD 

.XX :t ANGULAI 

. xxx:!: ± 

DO NOT SCALE THIS PRINT 

7 

3000 Olcoll SI .. s ,",. Clar, . Celilorrtie 95050 
(408)2~ 

1-..M=FG~. ·•=G.--+--1"'" AM RECE.IVER 
..... FIGURE G:,-2 

Slll OIAWING NO ..... D <o<ool- 1450 .E 
KONO . sH, I o• 

8 

A 

B 

C 

~~ o:z 
-() 

~ 

~ 

D 

wigfi
Stolen 2 Line Transparent
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------ Modal '7aD-Da 

a...M. ......... 'ITT~Ne. ..... 
P C. Bo&,d FM Retti>ff ltl<ll>0%0 TIT 

C.s-citon 
Cl Daul Channel Recv. Only 
C2 llpl :rs, Duramica(FactorySelect) 1001-03)() EICap 
Cl JOOp( H, Dura-MK:11 1001-0101 EICap 

"' .01 ,,r 25V :+-80-20, Di1eCeramic tOOS-1039 Eric 
Cl .01,,r 25V +80-20, Di,cC-eramic IOOS-10)9 Erie 
C6 .01 ,,r 25 V +80 - 20, Disc Ceramic IOOS-10l9 Erie 
C7 DualChannd Recv. Only 
C8 .01 l'-f2S V +so-20, DiscCeramic 1005-1039 Erie 
c, 100,af 16V Electrolytic 1010-0012 Shigma 
CIO .01,,r 2SV +80-20-., DiscCcramic 1005-1039 Erie 
CII .01,,,r 2SV +ao-20, DiscCeramic 1005-1039 Frie 
Cl2 .01,,.r 25 V +80 -20, Disc Cen.mic 1005-1039 Erie 
Cl) 22 pl ±S!t Dura-Mica 1001-0220 El Cap 
Cl ♦ .01 11( 2SV +80-201. Di1eCcnmic 1005-10)9 Eric 
CII ISOpl ±S, Dura-Mica 1001-0151 EICap 
Cl6 27pl H'Jt Dura-Mica IOOl-0270 El Cap 
Cl7 .Oll'f 2SV +80-201Jt DilcCr:ramic 1005-1039 Eric 
Cl8 .01,,r 25V +80-201. DiscCeramic: 1005-1039 Eric 
Cl9 . 18pl ±s, Dura-Mica 1001-0180 El Cap 
C20 7Sp( :H, Dun-Mica IOOI-07S0 El Cap 
C21 .Oll'f 2SV +80-20'1, DiscCenimic tOOS..1039 Erie 
C22 .01,,.r 25V +80-20'1, DilcCen.mic tOOS-1039 Eric 
C23 Dual Ch.lnncl Rccv. Only 
C2◄ .01,,.r 25V +80-20, DiscCeramic 1005-10)9 Eric 
C21 .01~ 25V +eo-20, DiscCeranuc 1005-1039 Eric 
C26 .01,,.r 25V +80-20' DitcCeramic 1005-10)9 Eric 
C27 .01,,.r 25V +80-20, DiscCeramic 1005-10)9 Eric 
C28 .01 ,,.r 25 V +80 - 20, Disc Ceramic 1005-10)9 Eric 
C29 .01 ,,_( 25 V +80 -20, Disc Ceramic 1005-10)9 Eric 
CJO .01 ,,.r 25 V +80 -20, Disc Ceramic 1005-10)9 Erie 
Cll 1,,.r 16 V Electrolytic l01~0001 Shigma 
Cl2 100p( ±5, Dura-Mia HXll-0101 El Cap 
Cll 240p( :ts, Dura-Mica 1001-0241 EICap 
Cl◄ 820 pl Disc Ceramic 1005-0821 Erie 
Cll 100,,.r 16V Elec1roly1ic 1010-0012 Shigma 
Cl6 .01,,.r 25V +so-20, DiscCeramic tOOS-10)9 Eric 
Cl7 820pf DitcCenmic 1005-0821 Eric 
C)8 10,,_f 16V Electrolytic 1010-0011 Shigma 
C)9 .01,,_r 25V +80-20"A. OilcCeramic lOOS-10)9 Erie 

Diode 
CRI Ligh1f.mi11in1 1285-4487 H.P. 

Fihcn 
FLI 10.7 MHz Ceramic 1052-0107 Vernitron 
A2 10.7 MHz Ceramic 1052-0107 Vunitron 

Jnduclon 
LI 85 nH Coil, Variable ISOl-0085 PaulSmi1h 
1..2 15 ,,.H Choke, RF JSJO-OlSO Delevan 
Ll 85 nH Coil, Variable IS00-0085 Paul Smith 

....... - __ ,_, __ , 
M-17■0-08 

C.1.ld. o-n,.... TFrlloelNo. ..... 
L◄ t.S ,,.H Choke, Rf 15)().(1()15 Delevan 
L5 0.68,,.H Choke, RF 1530-0680 Odcvan 
1.6 85 nH Coil, Variable ISOl-0085 Paul Smith 
L7 15,,.H Choke.RF 15)0.0150 Delevan 
LB 22 ,,.H Choke, RF 15)0.0022 Delevan 
L9 2.2 ,,.H Coil, V &Mable 1501-0225 TokoorTRW 

JI Conncctor, ◄ potition 2250-000◄ Molex 
J2 Conncctor, 2poaition 2250-0020 Molex 

Tna,iaton 
QI 2N356l l271-)S63 Fairchild 
Q2 2Nl56l t27J-l56l Fairchild 
Q) 2N◄275 1271-◄275 Fairchild 
Q◄ 2N◄275 1271 -◄275 Fairchild 

lni.ton 
RI ◄ . 7 KO ¼w ±S"A. CarbonC.Omp. 106S-4701 A.8 . . , l9KO Vow ±5ft CarbonC.Omp. 106S-)902 A.8 . 
Rl 56KO ¼w ±s, CarbonComp. 106S-S602 A.8 . 
R◄ 56 KO ¼ w ±Sft Carbon Comp. 1065-5602 A.8 . 
RI llOO ¼w ± ,. CarbonComp. l06S-Ol30 A.8 . 
R6 2700 ¼w ± ,. Ca.rbonComp. 106>-0270 A.8 . 
R7 22KO Y,w 5,. Carbon Comp. 1065-2202 A.8 . 
R8 ISOKO V,w ±51. Ca.rbonC.Omp. 1065-lSO) A.8 . 
R9 56KO ¼w s, Carbon Comp. 1065-5602 A 8 . 
RIO 56 KO Y, w ±5,. Ca.rbon Comp. 106S-5602 A.8 . 
RII 27KO v. ±S"A. Ca.rbonComp. 1065-2702 A.8 . 
Rl2 2700 V. ±5,. Carbon Comp: 1065-0270 A.8. 
Rll )900 v. ±5,. CarbonComp. 1065-0190 AB. 
RI ♦ l .9KO •w ±5'\ CarbonComp. 1065-3901 A.8 . 
RII )900 ,w ±5,. CarbonComp. 1065-0)90 A.O. 
Rl6 l.9K v.w ±5'\ CarbonC.Omp. 106S-)901 A.8 . 
Rl7 56K ¼ w ±5'\ Carbon Comp. l06>5602 A.8. 
Rl8 )30 ¼ w ±51, Carbon Comp. 1065-0)30 A.B. 
Rl9 I ¼w ±5, CarbonComp. l06S-IOOI A.B. 
R20 ◄ KO ¼ w ±S"A. Carbon Comp. 106.S-4702 A.O. 
R21 SKO ¼w ±5,. Ca.rbonComp. 106S-1502 A.8 . 
R22 I KO ¼w ±s, CarbonComp. 1065-1001 A.8 . 
R2l )300 ¼w ±s, Carbone.cm.,. 106S-0))0 A.8 . 
R2◄ ) .9 KO Vow ±5ft Carbon Comp. 106S-)901 A.8 . 
R21 68 KO V.w ±5' CarbonComp. 1065-6802 A.8 . 
R26 50 KO P01en1iomittu, t tum 1072-5002 Bou,M 
R27 270KO ¼w :Ht. CarbonC.Omp. 1065-270) A.8 . 
R28 68 KO V.w ±5, CarbonComp. 1065-6802 A.8 . 
R29 S.6 KO \.<ow ±5"A. Carbon Comp. 1065-5601 A.B. 
RJO 1800 V.w ±S"A. CarbonC.Omp. 1065-0180 A.8 . 
Rll 6200 V.w ±S"A. CarbonComp. 1065-0620 A.8 . 
R32 IOKO ¼ w ±5, CarbonComp. 1065-1002 A.8. 
R)l 2.7KO V.w ±5'1. CarbonComp. 106.S-2701 A.B. 
Rl◄ IOKO ¼ w ±Sft CarbonComp. 1065-1002 A.8 . 
Rl5 IOKO Y,w ±5, CarbonComp. 1065-1002 A.8 . 
Rl6 Ditletitd 
R37 27KO V.w ±5ft CarbonComp. 1065-2702 A.8. 

■Inga. Channel PM Aeoalver (Con~nued) 

0.1.ad'. ......... 
Rl8 27 KO V, w ±S"A. Carbon Comp. 
Rl9 IOKO V,w ±5, CarbonComp. 
R◄O 4. 7 KO V. w ± S"A. Carbon Comp. ... 1 KO V,w ±51. Carbon Comp . 
R◄2 I KO V, w ±51. Carbon Comp. 
R◄3 l.2KO Y,w ±S"A. CarbonComp. ... l .2KO Y,w ±5"A. CarbonComp. 

Tran,formcn 
Tl 10.7~1Hi1F 
T2 Audio 

Crptal 
YI Dual Channel Rccv. Only 
YI Crystal, 3rd Overtone (factory Sclec1 ) 

lntcgnled Ci«uit, 
21 Dual FET SD6000 
Z2 CA3089E 
2) OPAMP7◄ 1 

Z◄ OPA~1P7◄ 1 

Barrier Strip ( 10 position ) P C. ~T 

Dual Channel lll'M Aeoalv■rOp~lon 

Ut.ld . 

Cl 
C2 
C7 
C23 

Y2 

Dncriptio• 

Capaciton 
Variable, 2-19.) pf 1189-0507-005 
27pf0ur-Mica 500V 
Variable, 2-19.)pf 1189-0507-005 
Variable,2-19.lpr 1189-0507-005 

Switch 
Switch4 POT 

Cry,1al 
Crys1al, 3rd Ovenone (fac1ory Select) 

TJTs..d No. 

1065-2702 
1065-1002 
1065-◄70I 

1065-1001 
1065-1001 
1065-1201 
1065-1201 

1500-0107 
1500-001 ◄ 

2400-xxxx 

1100-6000 
1100-3089 
1100-07◄ 1 

1100.0741 

1700-0010 

TIT Stock No. 

1012-2193 
1001-0270 
1012-2193 
1012-2193 

1850-00\0 

2400-xxxx 

Model 7ec,..oa .. ... 
A.8 . 
A.8 . 
A.8 . 
A.8 . 
A.8 . 
A.B. 
A.B 

Toko 
Grand 

Tedford 

S1gnctics 
RCA 
Na1ional 
National 

Kulka 

E. F.Johnson 
EIMenco 
E. F.Johnson 
E. F.Johnson 
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