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TO: 

FROM: 

DATE: 

MODEL 723/734 FM MONITOR USERS 

TFT 

16 September 1974 

We are pleased to enclose the final version of the Instruction Manual for your 
monitor. Older manuals and supplements have been replaced by the new 
manual. 

If you have any questions or if you would like to let us know how your monitor 
is performing, don't hesitate to call or write TFT. 

09164rd 

3000 Olcott Srreet, Santa Clara, California 9505 1 (408} 246-6365 
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1.1 General Description 

SECTION 1 

GENERAL INFORMATION 

The Model 723 FM Frequency and Modulation Monitor is designed for 
continuous monitoring of an FM broadcast transmitter operating in the frequency 
range of 88 to 108 MHz. The monitor is factory-adjusted for the customer's 
assigned transmitter frequency and provides digital display of the carrier 
frequency error* as well as quasi-peak reading meter indication of total 
modulation percentage. 

The Model 723 can be used with a rooftop antenna for off-the-air 
monitoring, or it can be connected to the transmitter through an attenuator 
(furnished) for operation at the transmitter site. 

The six-digit frequency display on the Model 723 can also be used as 
a 10 MHz general purpose counter with 10 Hz or 1 Hz resolution. Conversion is 
made by depressing a single front-panel pushbutton. 

Other features of the Model 723 include: 

Frequency stability of ±100 Hz per year 

Two :flashers that indicate when modulation peaks exceed a preset 
value in either the positive or negative direction 

Built-in calibrator for modulation indicators 

Carrier-off alarm 

Outputs for remote modulation monitoring 

IF outputs for the TFT Model 724 Stereo Monitor and the 
TFT Model 730 SCA Monitor 

Optional analog or BCD output for automatic logging of carrier 
frequency error 

Optional output for off-frequency alarm 

Provision for reading pilot and SCA carrier frequencies 
with addition of Model 724 or 730 

Residual Amplitude Modulation Measurement at the Hi level R. F. 
input. 

The Model 723 complies with all FCC regulations relating to FM broadcast 
monitors, including Section 73. 331 pertaining to FM frequency monitors and 
Section 73. 332, Subsections a, b, and c, pertaining to FM modulation monitors. 

* Readout indicates frequency error and not the carrier frequency itself. 
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In addition, the Model 723, when used with the Model 724 Stereo Monitor, meets 
the requirements of Section 73. 332, Subsections d and e, for stereo monitors; 
and, when used with the Model 730 SCA Monitor, meets the requirements of 
Section 73. 332, Subsections f and g, for SCA monitors. 

1.2 Specifications 

RF Input 

Frequency range - - - - - - - - - - - -

Sensitivity - - - - - - - - - - - - - - -

Input Level: 

Low-level input - - - - - - - - - -
Hi-level input - - - - - - - - - - -

Selectivity: 

3 dB bandwidth - - - - - - - - - -
40 dB bandwidth - - - - - - - - -

Input impedance - - - - - - - - - - - - -

Input connector - - - - - - - - - - - - -

Image rejection - - - - - - - - - - - - -

Signal- to-noise ratio - - - - - - - - - -

Carrier level meter - - - - - - - -- - -

Carrier Frequency Error Measurement 

Digital readout - - - - - - - - - - - - -

Accuracy - - - - - - - - - - - - - - - -

Internal frequency standard - - - - - -

1- 2 

88 to 108 MHz 

Approximately 250 µV, 60 dB 
automatic gain control range 

250 µV to 250 mV (75 ohms) 
1 V to 10 V (50 ohms) 

375 kHz 
800 kHz 

75 ohms (nominal) 

60 dB 

70 dB below 100% modulation 
at 400 Hz with 75 µs de-emphasis 
and 500 µ V input. 

Front panel meter to indicate 
relative signal level 

Zero to ± 10 kHz in 1 Hz 
increments from assigned 
center frequency 

±100 Hz per year 

Uses a precision 5 MHz crystal 
oscillator in a proportionally con
trolled oven. A 1 MHz output is 
provided on the front panel for 
calibration against WWVB or a 
precision frequency source . 
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Off-frequency alarm - - - - - - - -

Automatic logging output - - - - - -

Modulation Meter 

Meter range - - - - - - - - - - -

Accuracy - - - - - - - - - - - -

Frequency response - - - - - - -

Meter characteristics - - - - - -

Remote metering - - - - - - - -

Peak Modulation Indicators 

Variable peak indicator - - - - - -

Accuracy - - - - - - - - - - -

Response time - - - - - - - - -

Modulation Calibrator 

Available as an option to provide 
contact closure. Can be wired for 
desired frequency limits. 

Available as an option. BCD 
output or a :1::1 Vdc output 
representing :1::l kHz of carrier 
frequency error. 

0 to :1::133% on positive or negative 
peaks. (±100% = ±75 kHz FM 
deviation) 

±4% over entire scale. 

O. 5 dB from 50 Hz to 75 kHz 

Peak-reading circuit, scale, 
and ballistics conform to FCC 
requirements. 

Output provided for Model 704B 
Remote Readout Panel. 

Level set by a front-panel 
3-dtgtt thumbwheel switch in 
1% steps from 50% to 129% on 
positive and negative peaks. 
100% setting corresponds to 
an FM deviation of ±75 kHz. 

±4% 

20 µs pulse 

Built-in modulation calibrator for calibration of the modulation meter 
and peak flashers from the front panel. 

Six-Digit Frequency Counter 

Frequency range - - - - - - - - -

Input sensitivity - - - - - - - - -

1-3 
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Input impedance - - - - - - - - - -

Resolution - - - - - - - - - - - - -

Display accuracy - - - - - - - - - -

Time-base aging rate - - - - - - - -

Rear-Panel Outputs 

700 kHz output - - - - - - - - - - - -

Standard Frequency - - - - - - - - -

Remote meter and peak flasher - - -

Audio outputs - - - - - - - - - - - - -

Amplitude Modulation Measurements 

Range - - - - - - - - - - - - - - - - -

Frequency Response - - - - - - - - -

Signal- To- Noise Ratio - - - - - - - -

Physical and Environment Specifications 

Power required - - - - - - - - - - - -

Operating temperature - - - - - - - -

Dimensions - - - - - - - - - - - - - -

Weight - - - - - - - - - - - - - - - - -

c~~et -----------------

1. 3 Accessory Equipment 

1. 3.1 Accessories Furnished 

Instruction Manual 

1-4 

500 kilohms shunted by 25 pF 

1 Hz or 10 Hz, front-panel switchable 

±1 count 

- 8 1 x 10 /day after 30 days of operation 

Output to drive TFT Model 724 
Stereo Monitor 

1 kHz, TTL level 

For use with Model 704B remote 
readout panel. 

Two outputs are provided, one with 
de-emphasis and one without 

Residual AM measurements up to 
20% can be made on the R F signal 
at the high level input. 

75µsec de-emphasis network is 
incorporated in this output. 

70dB below 100% with 75µsec de-emphasis 

115/230 V, 50 to 400 Hz, 30 watts 
maximum 

0° to +50°C 

19"w x 7"h x 16"d 

17 pounds 

Rack mounted 
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1. 3 . 2 Accessories Available 

Model 704B Remote Readout Panel. Duplicates meter and peak-flasher 
readings of the Model 723. 

Model 724 Stereo Monitor. For use by stereo FM stations to meet all 
FCC stereo monitoring requirements. 

Model 730 SCA Monitor. Enables FM stations broadcasting SCA informa
tion on the carrier to meet all FCC SCA monitoring requirements. 

1. 4 Warranty 

TIME & FREQUENCY TECHNOLOGY, INC., warrants each of the 
instruments of its manufacture to be produced to meet the specifications delivered 
to the BUYER; 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 partf 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 ex
pressly 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 the SELLER, 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 SELLER. 

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 SELLER. 

Transportation charges for warranty returns, wherein 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. 

1.5 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 properly, file a claim with the carrier, or if insured 
separately, with the insurance company. 

1-5 
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WE SI:N'CERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPERATION TO ALL 
USERS OF OUR PRECISION ELECTRONIC I:N'STRUMENTS. 

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

Time & Frequency Technology, Inc. 
3000 Olcott Street 

Santa Clara, California 95051 
408-246-6365 
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2.1 

SECTION 2 

INSTALLATION 

Unpacking and Inspection. 

Upon receiving the instrument, inspect the packing box and instru1j11ent 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 company if insured separately. 

2.2 Power Requirements. 

The Model 723 is factory wired to operate from either a 115-volt or 
a 230-volt ac source. A marking on the rear panel of the instrument indicates 
which voltage is to be used. The line frequency must be between 50 and 400 Hz. 
Maximum power required is 30 watts. 

2. 3 Installation Remote from Transmitter. 

When the instrument is installed in the studio, or any pl ace distant 
from the transmitter, a rooftop antenna must be used. Any conventional FM or 
television antenna is satisfactory for this purpose. A 75- ohm coaxial cable 
should be used to feed the signal from the antenna to the RF INPUT connector 
on the rear panel of the Model 723. The procedure for proper adjustment of 
the input level is as follows: 

a. 

b. 

Depress the PWR and MAIN CARR switches on the Model 723 
front panel. 

Rotate the antenna for maximum reading on the CARRIER LEVEL 
meter. The meter reading must be in the green region for proper 
Monitor operation. If the meter reading is above the green region, 
inse rt the 40 dB attenuator in the RF input. 

The monitor is now ready for use. 

2. 4 Installation at Transmitter Site 

When the instrument is installed at the transmitter site, connect the 
modulated R. F. sampling point on the transmitter to the HIGH LEVEL 
INPUT on the rear panel using a 50- ohm coaxial cable. The voltage 
at this point must not exceed 10 V rms. 

CAUTION 

DO NOT CONNECT THE LOW-LEVEL 
INPUT TO THE TRANSMITTER R. F. 
SAMPLING POINT. 

2-1 
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Install a one-quarter inch wide braided ground wire from the Model 723 chassis 
to the transmitter ground bus. 

The procedure for proper adjustment of input level to the Model 723 
is as follows: 

a. Depress the PWR and MAIN CARR switches on the Model 
723 front panel. 

b. Adjust coupling of the RF signal from the transmitter for a 
CARRIER LEVEL meter reading in the green region. 

The Monitor is now ready for use. 

2. 5 

2.6 

Model 724 Stereo Monitor Connectiono 

When a Model 724 is to be used with the Model 723, proceed as 
follows: 

a . 

b. 

c. 

d. 

Connect a 5 wire cable from J13 on the rear panel of the Model 
723 to the power input terminal strip on the Model 724, also a 
#18 AWG or larger wire between the two chassis. 

Connect a coaxial cable from JlO or Jll on the rear panel of 
the Model 723 to the 700 kHz INPUT connector on the Model 724. 

Connect a coaxial cable from the PILOT CARRIER OUTPUT (.-i1) 
connector of the Model 724 to PILOT CARRIER connector J6 on 
the rear panel of the Model 7230 

Refer to the Model 724 manual for calibration instructions. 

Model 730 SCA Monitor Connection. 

When a Model 730 is to be used with the Model 723, proceed as follows: 

a. Connect a coaxial cable from J2 on the rear panel of the 
Model 723 to the composite input connector on the Model 730 . 

b. Connect a coaxial cable from the SCA CARRIER OUTPUT connector 
on the Model 730 to SCA CARR connector J5 on the Model 723. 

c . Refer to the Model 730 manual for calibration instructions. 

2. 7 Model 704B Remote Readout Panel Connection (Optional) . 

When a Model 704B is to be used with the Model 723, connect the 5- wire 
cable of the Model 704 to terminals A, C, F, G, and H of J12 on the rear panel of 
the Model 723. 

2. 8 Automatic Logging Connection (Optional). 

Two automatic logging options are available -- one providing a BCD out
put and the other providing an analog output. For the BCD option, rear panel 

2-2 

I 

•• I 
I 
I 
I 
I 
I 
I 

el 
I 
I 
I 
I 
I 
I 
I 

•• 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 

•• I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

•• 
I 

connector J14 on the Model 723 will be a 50-pin connector. For the analog 
option, J14 will be a pair of banana jacks. In either case, an appropriat.e cable 
must be connected between Jl4 on the rear panel of the Model 723 and the input 
connector(s) on the logging equipment. Refer to the Rear Panel Wiring Diagram, 
Figure 6-3, for J14 pin connections. 

2.9 Off-Frequency Alarm Connection (Optional). 

If an off-frequency alarm is to be used with the Model 723, connect 
terminals Band F of terminal strip J12 on the Model 723 rear panel to the 
appropriate terminals on the alarm device. When the carrier frequency error 
exceeds the preset value, terminal B of J12 shorts to ground (terminal F). 
Maximum power-handling capability is 0. 5 amperes at 50 volts. 

2.10 Carrier-Off Alarm Connection. 

Connect the ext.ernal alarm device to banana jacks J3 and J4 on the Model 723 
rear panel. These jacks are shorted together when the transmitter carrier goes 
off. Neither of the jacks is grounded tn the Monitor. Maximum power-handling 
capability is 0. 5 amperes at 50 volts. 

2.11 Modulation Alarm Connection (Optional) 

Connect the external alarm device to terminals "D" and "E" of J12 
on the Model 723 rear panel. These terminals are short.ed together when 
t.he total modulation drops below 10% for a period of time which can be adjusted 
on the modulation alarm (Al0). Neither of the jacks is grounded in t.he monitor. 
Maximum power-handling capability is 0. 5 amperes at 50 volts. 

2-3 
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3. 1 General. 

SECTION 3 

OPERATION 

The Model 723 FM Frequency and Modulation Monitor displays the frequency 
error of the carrier being monitored. * It also displays the total modulation per
centage and provides a flashing indication when either the positive or negative 
modulation peaks exceed the percentage set on the front-panel thumbwheel switches. 
When used in conjunction with the Model 724, the frequency of the stereo pilot 
carrier can be displayed; and when used with the Model 730, the frequency of the 
SCA subcarrier can be displayed. The Model 723 can also be used as a general
purpose six-digit counter. 

3. 2 Controls, Connectors, and Indicators. 

3. 2.1 Front Panel. 

Fig. 3-1 
Ref. No. 

1 

2 

3 

Name 

COUNTER INPUT/ 1 MHz OUPUT 
connector 

PWR switch 

10 Hz/ 1 Hz switch 

Function 

In the General Purpose Counter 
mode, provides a means of 
introducing the signal to be 
co\lllted (see Ref. No. 4 below). 
In the Monitor mode (see Ref. 
No. 7 below), this connector 
delivers a 1 MHz output from 
the internal time base, for 
calibrating the time base. 

When depressed, energizes the 
instrument. NOTE: The crystal 
oven is not controlled by this 
switch; power is supplied to 
the oven circuit whenever the 
instrument is plugged into a 
power source. 

Used in the Counter and Main 
Carrier modes only. When de
pressed, provides 1 Hz resolu
tion of the frequency count; when 
in the out position, provides 10 
Hz resolution. 

* Note that when the main carrier is being monitored, the digital display 
indicates the frequency error rather than the carrier frequency. 

3-1 
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Fig. 3-1 
Ref. No. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Name 

FREQ CTR switch, COUNTER lamp, 
and O. F. la.mp 

SCA CARR switch and SCA lamp 

PILOT CARR switch and PILOT 
lamp 

MAIN CARR switch and MAIN 
CARR lamp 

METER (-) switch 

METER (+) switch 

METER CAL switch 

FLASHER CAL control 

METER CAL control 

Modulation meter 

3-2 

I . 
Function I 

The FREQ CTR switch Is mechanically • 

1 connected to the SCA CARR, PILOT 
CARR, and MAIN CARR switches so 
that when one is pressed the others 
are out. Depressing the FREQ CTR I 
switch puts the instrument in the 
general-purpose counter mode and 
turns on the COUNTER lamp. In I 
this mode only, if the counter 
overflows, the O.F.lamp comes on. 

Used with Model 730 SCA Monitor. 
When depressed, connects J5 to 
input of counter board and counts 
frequency present at J5. Counter 
reads with 1 Hz resolution. De
pressing the SCA CARR switch also 
turns on the SCA lamp. 

When PILOT CARR switch is depressed, 
it turnc; on PILOT lamp s.nd connects 
input at J6 into counter to indicate 

I 
I 
I 
I pilot carrier frequency. Resolu-

tion is O. 1 Hz. Used with Model 724 
Stereo Monitor. 

When MAIN CARR switch is de
pressed, it places the Model 723 in 
its normal mode and turns on the 
MAIN CARR lamp. Digital display 
indicates main carrier frequency 
error. 

Causes meter to read negative 
modulation peaks. 

Causes meter to read positive 
modulation peaks. 

When depressed, provides an 
internal calibration signal for 
the modulation meter and the 
peak flashers (see Section 3.4). 

Used in calibrating the peak 
flashers (see Section 3. 4). 

Used in calibrating the modulation 
meter (see Section 3. 4). 

Reads carrier total modulation dir
ectly in percentage. The modulation 
being monitored, positive or negative, 
depends on the setting of the (-) and 
(+) switches. 

I 
I 
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•• Fig. 3-1 
Ref. No. Name 

14 PEAK MODULATION switches and 

I lamps 

I 
I 
I 

15 CARRIER LEVEL meter 

I 16 "+" and "-" lamps 

I 
I 17 GATE lamp ,_ 
I 18 OVENlamp 

I 
I 19 Freque~cy error display 

I 3.2.2 Rear Panel. 

I Fig. 3-2 
Ref. No. Name 

I 1 RF INPUT connector Jl 

I 
•• 2 COMPOSITE OUTPUT 

connector J2 

I 3-3 

Function 

The PEAK MODULATION switches 
set the peak modulation percentage 
at which the lamps will flash. 
The PEAK MODULATION lamps flash 
when the modulation peaks exceed 
the setting of the PEAK MODULATION 
switches -- the + lamp for positive 
modulation peaks and the - lamp 
for negative peaks. 

A meter reading in the green 
region indicates that the RF 
input level is correct for 
proper Monitor operation. 

"+" lamp indicates that the 
carrier frequency is above its 
assigned frequency; "-" lamp 
indicates that the carrier 
frequency is below its assigned 
frequency. 

Flashes every two seconds or every 
20 seconds depending upon resolution 
selected, to indicate that the counter 
gating is operating properly, and that 
frequency sampling is taking place. 

Lighted when crystal oven is 
operating. Relative brightness 
of OVEN lamp is an indication of 
the amount of current being drawn 
by the oven. 

In the Main Carrier mode, indicates 
the carrier frequency error in kHz. 
In other modes, indicates frequency 
being counted. 

Function 

Provides a means for connecting 
a 75-ohm cable from a rooftop 
antenna at a remote site, or from 
the transmitter RF coupler through 
a 40-dB pad at the transmitter site. 
Maximum input is 1 V • 

Delivers the recovered composite 
audio signal. Output is 1 V rms . 
for ±75 kHz FM deviation. 
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Fig. 3-2 
Ref. No. 

3 

4 

5 

6 

7 

9 

10 

11 

12 

Name 

CARRIER ALARM connectors 
J3 and J4 

PILOT CARR connector J6 

SCA CARR connector J5 

5 MHz INPUT connector J7 
and switch 

Audio output IF connector J8 

1 KHz connector J9 

700 KHz output connectors JlO 
and Jll 

IA SLO BLO fuse 

115 V AC line cord 

POWER SUP'PLY TO MODEL 724 
terminal strip J13 

3-4 

I 
Function 

Provides connection to an external 
carrier-off alarm. A relay in the 
Monitor shorts together the two con·
nectors when the monitored carrier 
goes off. 

•• I 
Provides means for connecting the 
pilot carrier input from a Model 724 
Stereo Monitor. 

Provides means for connecting the 
~CA. carrier input from a Model 730 
SCA Monitor. 

Connector provides means for intro
ducing an external 5 MHz time-base 
signal (0. 5 V rms or greater). Switch 
must be in EXT position when using 
external time base. 

I 
I 
I 
I 
I 
I Delivers the recovered audio from 

the 75 µ s de-emphasis network. 
The audio level is 1 V rms for ±75 
kHz deviation. 

Delivers a 1 kHz signal divided down 
from the 5 MHz time base, for driv
ing external devices such as a digital 
clock and calendar system. TTL level. 

_, 
I 
I This is the 700 kHz second IF signal 

used to drive the Model 724 Stereo 
Monitor. The level should be l00mV 
rms into 50 ohms. 

Fuses the ac power circuit. 

For connecting the Monitor to a 
power source. If the Monitor is 
wired for a 230 V input, the line cord 
will be so marked. 

l 

Supplies +15 V, +l0V, -15V, arid a 
CAL signal to the Model 724 when 

I 

used. 

I 
I 
I 
I 
I 

•• 
I 
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Fig. 3-2 
Ref. No. 

13 

14 

15 

16 

Name 

AUTOMATIC LOGGING OUTPUT 
connector Jl4 

Terminal strip Jl2 

RF LEVEL HIGH 

Connector J16 

AM DETECTOR OUTPUT 

3-5 

Function 

If this option is ordered, Jl4 will 
be a 50-pin connector providing BCD 
output of the digital display or a 
pair of banana plugs providing an 
analog output of the carrier frequency 
error (±1 Vdc for ±1 lQfz frequency 
error), as specified by the customer. 

Provides the following outputs: 

A: The same voltage that operates 
the modulation meter, to operate 
the Model 704B Remote Readout Panel. 
Connect 704B red wire. 

B: Closes a circuit to ground when 
the measured carrier frequency error 
exceeds a preset limit, for operation 
of an external alarm. Will handle a 
load of O. 5 A at 50 V. Optional. 

C: The same voltage that operates 
the front-panel + PEAK MODULATION 
lamp, for operating the correspond
ing lamp on the Model 704B Remote 
Readout Panel. Connect the 704B 
brown wire. 

F: Ground. Connect 704B black wire . 

G: The same voltage that ope rates 
the front-panel - PEAK MODULATION 
lamp, for operating the corresponding 
lamp on the Model 704B Remote 
Readout Panel. Connect the 704B 
white wire. 

H: +5 Vdc. Connect 704B green wire. 

Provides a means for direct connection 
to the transmitter RF coupler at the 
transmitter site. Input range is 1 V to 10 V. 

Provides a D. C. output propotional to 
the R. F. input level at the High-Level 
R. F. input, and an A. C. voltage propor
tional to the A. M. on the carrier at the 
High-Level input. 
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I 
I 
I 

•• 
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0 .0 0 
--+- CARRIEII LEVEL 
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PWR IHz CTR CARR CARR CARR (-) (+) CAL 
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3.3 Tum-On and Warm-Up. 

Check the marking on the rear panel to make sure the instrument is 
wired for the line voltage to be used (115 volts or 230 volts). Plug the line 
cord into the power source, and allow 30 minutes for the crystal oscillator oven 
temperature to stabilize. Energize the instrument by depressing the PWR switch. 
Depress the MAIN CARR· swftch to place the instrument in the monitoring mode. 

If the Monitor is at the transmitter site, make sure the rear-panel 
RF INPUT connector is connected to the transmitter RF coupler through a 40 dB pad, 
as described in Section 2. 4, and that the input level is adjusted as described 
in that section. 

If the Monitor is used at the remote control location, make sure that 
it has been adjusted as described in Section 2. 3 of this manual. 

3. 4 Calibration of Modulation Meter and Peak Flashers. 

For maximum accuracy, the calibration of the modulation meter and peak 
flashers should be checked regularly and adjusted if necessary. 

To calibrate the modulation meter, depress the CAL switch button and 
adjust the METER CAL control until the meter reads exactly 100 percent. 

To calibrate the peak flashers, depress the CAL switch button, set 
~he ?EAK MODUL~TION _thumbwheel switches to 100 percE:nt, and adjust the FLASHER 
CAL control so that PEAK MODULATION flasher lamps just come on. 

3. 5 Measurement of Frequency Modulation Using the Modulation Meter. 
' 

Make sure the CARRIER LEVEL meter indication is in the green region; 
if it is not, refer to Section 2. 3 or 2. 4 of this manual, as appropriate. Then 
depress the METER (-} or METER (+) button; the meter will then give a quasi-peak 
indication of negative or positive peak modulation, respectively. A meter reading 
of 100 percent corresponds to an FM deviation of ±75 kHz. 

3.6 Measurement of Frequency Modulation Using the Peak Flashers. 

The peak flashers catch fast transients and peaks that the meter cannot 
respond to. To operate the peak flashers, set the PEAK MODULATION thumbwheel 
switches to the desired modulation percentage. (A setting of 100 percent corres
ponds to an FM deviation of ±75 kHz. ) If the positive modulation peaks then 
exceed that percentage, the + lamp will go on and stay on for approximately 
two seconds; likewise, the - lamp will go on for approximately 2 seconds if the negative 
modulation peaks exceed the preset percentage. 

3.7 Main Carrier Frequency Error Measurements. 

When the MAIN CARR button is depressed and the CARRIER LEVEL meter is 
reading in the green region, the digital display indicates the carrier frequency 
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error with 1 Hz resolution. The "+" and "-" lamps to the left of the digital 
display indicate whether the carrier is above or below its assigned frequency, 
respectively. 

3,8 Stereo Pilot Carrier Frequency Measurement. 

When the Model 723 is used with the Model 724 to monitor an FM stereo 
signal, the stereo pilot carrier frequency can be measured by depressing the 
PILOT CARR button on the front panel of the Model 723. The digital display will 
then indicate the pilot frequency (nominally 19 kHz) with 0, 1 Hz resolution. 

3.9 SCA Subcarrier Frequency Measurement. 

When the Model 723 is used with the Model 730 to monitor an FM signal 
containing an SCA subcarrier, the subcarrier frequency can be measured by depressing 
the SCA CARR button on the front panel of the Model 723. The digital display 
will then indicate the subcarrier frequency (typically 67 kHz) with 1 Hz resolution. 

3 .10 Use of the Model 723 as a General Purpose Counter. 

The Model 723 can be used as a six-digit precision frequency counter 
at frequencies up to 10 MHz by depressing the front-panel FREQ CTR switch and 
applying the signal to be measured to the front-panel COUNTER INPUT connector. 
The signal level must not exceed 2 volts. If it does, the use of a 10:1 oscilloscope 
voltage-divider probe is recommended. 

When operating in the Counter mode, the instrument performs as a 
conventional counter, with the count being displayed on the six-digital readout 
tubes. When the l0Hz/ 1 Hz COUNTER switch is depressed, frequency measurements 
are in 1 Hz steps from 0 to 999. 999 kHz; when the 10 Hz/ lHz switch is out, 
measurements are in 10 Hz steps from 0 to 9,999.99 kHz. Illumination of the 
QF. lamp indicates that the counter's limit has been exceeded. 

3, 11 Audio Output. 

I 

•• I 
I 
I 
I 
I 
I 
I 

el 
I 
I 

The recovered audio signal (main channel for monaural, left plus right 
channels for stereo) out of the de-emphasis network is available at rear- panel I 
AUDIO OUTPUT connector J8. Its level is approximately 1 V rms into 600 ohms 
for 75 k:Hz deviation, and it can be fed into a distortion analyzer to measure 
system distortion. It can also be used to operate high-impedance earphones if I 
desired. The same signal is available at J2 without going through the de-emphasis network. 

3.12 Operation of Model 723 from External 5 MHz Time Base. 

To operate the Monitor from an external time base, apply the external 
5 MHz signal at a level of 0. 5 V rms to the rear-panel 5 MHz INPUT connector, 
and set the 5 MHz INPUT switch to EXT. All timing functions, including the 
counter, the local oscillator, and the signal at the front-panel 1 MHz OUTPUT 
connector, will be derived from the external time base. 
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3. 13 Carrier-Off Alarm. 

Whenever the monitored carrier goes off, a relay within the Model 723 
shorts together rear-panel CARRIER ALARM jacks J3 and J4. These jacks can be 
connected to an external alarm device, as described in Section 2.10, to produce 
a visual or aural alarm. 

3. 14 Carrier Off-Frequency Alarm (Optional). 

When this option is selected, a relay within the Model 723 shorts terminal 
B of rear-panel terminal strip J12 to ground whenever the carrier frequency error 
e~eds a predetermined value, which can be any one of the following, as specified 
by the customer: 

10 Hz 
20 
40 
80 

100 Hz 
200 
400 
800 

1 kHz 
2 

The Monitor is factory-wired to operate the relay at the specified frequency error. 
The external alarm device must be connected to the Model 723 as described in 
Section 2. 9. 

3.15 Model 704 Remote Readout Panel (Optional). 

Model 704B Remote Readout Panel will duplicate the indications of the modu
lation meter and peak flashers . 

3.16 Automatic Logging Output (Optional). 

When this option is selected, either the BCD output of the digital display or 
an analog output of the carrier frequency error (as ordered by the customer) is 
brought out to the rear-panel AUTOMATIC LOGGING OUTPUT connector(s) to 
drive automatic logging equipment. For the analog output, an output of ±1 Vdc 
represents a frequency error of ±1 kHz. The main carrier switch must be depressed 
during this type of operation. Section 2. 8 gives information on the connections 
required. 
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3.17 Measurement of Amplitude Modulation 

When the Model 723 is operated at the transmitter, amplitude modulation 
can be measured when the signal is fed into high-level R. F. Input (Jl5) . 
The residual AM signal is brought out at Jl6 on the rear panel. The 
AM detector has a 75µs de-emphasis network built in. To measure the 
residual AM, first measure the DC and AC voltages at the AM detector 
output as shown below: 

RF INPUT FROM 
TRANSMITTER 
SAMPLING POINT 

A C 
VTVM 

D C 
VTVM 

The DC voltage should be measured in volts, and the AC vol tage in millivolts. 
It is important that readings be taken in volts and millivolts respectively 
so that the decimal point works out in the correct position in the final result. 
Taking the DC voltage, go to the curve given in the graph provided and 
read the appropriate correction factor. The correct percentage of AM is 
calculated by using the following formula: 

%AM = (C.F.) X (mV,AC) 

C. F. is the correction factor taken from Figure 3-3. 

To convert this to dB below 100%, the following formula may be used: 

( % ) dB1100o/c,l = 20 log{IO) 100 

For convenience, a graph of % modulation Vs dB below 100% has been provided 
to eliminate this calculation. (See Figure 3-4). 

As an example, given a DC voltage output from the AM detector of 2VDC, 
and an AC output of 2mVAC, the correction factor from the graph is 0. 06. 

% AM = 0 . 06 X 2 = 0. 12 % 

dB(IOOo/ol = 20 log(IOJ (~~~o/o) 

dB(IOO %) = -58.4d8 

These formulas are correct for modulation percentages typically below 20%. 
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4.1 

SECTION 4 

THEORY OF OPERATION 

General Block Diagram Discussion. 

The Model 723 FM Frequency and Modulation Monitor is a double-conversion 
superheterodyne receiver capable of accurately measuring the carrier frequency 
error and total modulation percentage of an FM broadcast signal. 

4. 1. 1 Main Carrier Monitoring. 

The discussion in this subsection assumes that the front- panel MAIN CARR 
switch is depressed (closed) so that the FREQ CTR, SCA CARR, and PILOT CARR 
switches are out (opened). As shown in the block diagram, Figure 6 . 1, the 
signal to be monitored enters the instrument at rear-panel RF INPUT connector 
Jl, and is fed through an image-rejection filter to a double-balanced mixer. 
The filter is factory adjusted to reject image signals at 21. 4 MHz above the transmitter's 
assigned frequency. 

The local-oscillator (LO) signal, at 10. 7 MHz above the transmitter's 
assigned frequency, is produced by a voltage-controlled oscillator (VCO) in a phase 
locked loop. The 200 kHz reference for the phase detector in the loop is obtained 
by dividing down the 5 MHz output of a precision crystal oscillator. Thus the stability 
of the LO input to the double-balanced mixer is as good as that of the crystal oscillator. 

The 10. 7 MHz first IF signal out of the mixer is passed through a 10. 7 MHz 
filter on Board A3 to reject adjacent-channel interference and then applied to the 
second mixer. An AGC voltage is derived from the 10. 7 MHz first IF. This AGC 
voltage is applied to an amplifier following the double-balanced mixer to hold the 
IF level constant; to the 700 kHz limiting amplifier to turn it off when there ls no 
input signal; to an amplifier that drives the front-panel CARRIER LEVEL meter; and to 
the carrier-off alarm circuit. 

In the second mixer, the 10. 7 MHz signal is mixed with a 10 MHz LO signal 
derived from the crystal oscillator. The resulting 700 kHz second IF signal is fed 
two ways -- to Counter Board A7 and to Discriminator Board A4. 

The counter on Board A 7 is preset to 700,000 before each counting interval. 
The IF signal, nominally 700 kHz, in gated through to the counter for one second, caus
ing it to count down. The 1-second counting interval is derived from the 1 kHz frequency, 
which in turn is derived from the precision 5 MHz source. If the IF is exactly 700 kHz, 
the frequency error displayed will be zero. If the frequency is less than 700 kHz, the 
counter will display the number of Hz it falls short of 700 kHz, and the "-" lamp will 
light. If the frequency is greater than 700 kHz, the counter will count down through zero 
and back Up to display the number of Hz the frequency exceeds 700 kHz; and when the 
count passes through zero it will turn on the "+" lamp. Since an error in the IF repre
sents an error of the same number of Hz in the carrier frequency, the number displayed 
will be the carrier frequency error. 
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The Counter Board also can supply three optional outputs : 

a. A digital output to D/ A Board A9, which provides an analog 
output of the monitored carrier's frequency error for logging 
purposes. 

b . The BCD output of the counter, representing the carrier's frequency 
error, to operate BCD logging equipment. 

c. A contact closure to ground when the carrier frequency error 
exceeds a predetermined amount, to operate an external alarm. 

The 700 kHz IF from the limiting amplifier is also fed to a one-shot 
multivibrator on Board A4, which acts as a pulse-averaging discriminator to 
extract the modulation; the modulation is then fed through a 95 kHz low-pass 
filter ( to remove the 700 kliz IF signal) to the meter amplifier on Board A5. 
The input to the meter amplifier is inverted by the "-1" amplifier on Board A5 
to measure negative peaks when the front-panel METER (-) switch is depressed. 
The METER CAL potentiometer allows adjustment of the input to the meter ampli
fier for calibration purposes. The modulation is peak-detected and fed to the 
modulation meter. 

The modulation from the discriminator is also fed, both direct and 
inverted, to the threshold detectors on Board A5 where it is compared with a 
voltage set by the front-panel PEAK MODULATION thumbwheel switches. When the 
modulation input exceeds the preset voltage, the threshold detectors turn on the 
PEAK light-emitting diodes (LEDs). 

Power for operating the Monitor circuits comes from Power Supply 
Assembly A6, which furnishes +170 V for the counter display tubes, and 
+5 V, -15 V, and +15 V for all other circuits. 

4 . 1. 2 Calibration Circuits for Modulation Indicators. 

When the METER CAL switch is depressed, a 200 kHz signal gated by a 
10 kHz square wave is applied from Board Al to the discriminator on Board A4 
to simulate a 100-percent-modulated input, and the resulting demodulated signal 
is fed to the modulation meter and peak flasher circuits to calibrate them. The 
modulation meter is calibrated by adjusting the level of the calibration signal 
at the input of the meter amplifier by means of the METER CAL potentiometer 
so that the meter reads 100 percent. The peak flasher lamps are calibrated by 
setting the thumbwheel switches to 100 percent, applying the calibration signal 
to the threshold detectors, and then adjusting the reference volt~e to the 
threshold detectors so that the lamps just light. 

4.1. 3 Other Functions. 

When the FREQ CTR switch is depressed, the frequency to be counted 
at front-panel connector Jl is applied through the counter amplifier to Counter 
Board A 7. Likewise, when the SCA CARR or PILOT CARR switch is depressed, the 
input at the corresponding rear-panel connector is connected through the counter 
amplifier to the Counter Board. 
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4.2 Crystal Oscillator (AB). 

(Circuit Diagram: Figure 6- 11) 

This circuit delivers a highly stable 5-MHz output at a level of at least 
100 mV to Fixed Frequency Board Al. The oscillator circuit, including the 
crystal, is on a printed-circuit board mounted in a proportionally controlled 
oven. 1$1e output frequency is factory adjusted to provide an output of 5 MHz 
±1 x 10 MHz at the crystal operating temperature. A 1-MHz signal, obtained 
from the Crystal Oscillator by means of a divider circuit on Board Al, is fed 
to a front-panel BNC connector to provide a means for checking the oscillator 
frequency against WWVB or other precision frequency source. The crystal 
oscillator can be recalibrated by adjusting capacitor C2. 

4.3 Fixed Frequency Board (Al). 

(Circuit Diagram: Figure 6-4) 

This board divides the 5-MHz output of the Crystal Oscillator to provide 
a 10- MHz LO input to the mixer on IF Board A3; a 1- MHz output for external 
use, available at front-panel connector Jl; a 200-kHz reference for the phase
locked loop on LO Board A2; a 200-kHz signal for calibration purposes; and a 
1- kHz timing input to the counter. Board Al also contains circuitry for 
amplifying the input to the counter when the frequency of a signal other than 
the main carrier is to be measured. 

The 5-MHz sinewave input to Board Al comes from Crystal Oscillator 
AB when the rear-panel EXT/ INT switch is in the INT position, or from an 
external precision source fed into rear-panel connector J7 when the switch is 
in the EXT position. The sinewave input is shaped to a rectangular waveform by 
Zl and Z2 to drive the divider chain, Z3 through Z6. Zl and Z2 also shape the 
5-MHz sinewave input into narrow pulses at a 5-MHz rate to drive the 10- MHz 
harmonic filter, Ql/ Q2. The output of the harmonic filter is the LO input 
to the mixer on Board A3. 

In the divider chain, the 1-MHz output from Z3-ll is buffered and fed 
to front-panel connector Jl when MAIN CARR switch SW4 is pressed. When 
the front-panel CAL switch is pressed, it applies +5 volts to Z7-12 to gate 
the 200- kHz output to Z4- 11 through to one input of gate Z7. The other input 
to Z7 is the 10-kHz output of Z5- 12. Thus the calibration signal at Pl-Bis 
a 200- kHz signal turned on and off at a 10-kHz rate. The 200- kHz output from 
Z4-11 is also buffered by Q3 and delivered to Pl-12 for use on Board A2. The 
1-k.Hz signal at the end of the divider chain (pin 11 of Z6) is applied directly 
through Pl-11 to Counter/ Display Board A7; it is also buffered by Z7-6 and 
delivered to rear-panel connector J9. 

The counter amplifier consists of FET amplifier Q4, differential 
amplifier Q5/ Q6, and NAND gate ZS which functions as a Schmitt trigger to 
shape the input into a good .square wave to operate the counter. Input to the 
counter amplifier is from front-panel COUNTER INPUT connector Jl when 
the FREQ CTR switch is depressed; from rear-panel SCA CARR connector 
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JS when the SCA CARR switch is depressed; and from rear-panel PILOT CARR 
connector J6 when the PILOT CARR switch is depressed. When the MAIN CARR 
switch is depressed there is no input to this amplifier. The amplifier output is 
delivered to the Counter/Display Board through MAIN CARR switch SW4 when 
that switch is not depressed. 

4.4 Local Oscillator Board (A2). 

(Circuit Diagram: Figure 6-5) 

This board produces a local-oscillator (LO) signal that is 10. 7 MHz 
above the assigned frequency of the transmitter to be monitored. The LO signal 
is generated by a voltage-controlled oscillator (VCO) in a phase-locked loop (PLL) 
that is referenced to a 200-kHz signal derived from the 5-MHz Crystal Oscillator. 
See Figure 6-1 for a block diagram of Board A2. 

The VCO consists of Q6 and associated circuitry. Inductor L12 in the VCO 
tuned circuit is factory selected so that the nominal oscillator frequency is 10. 7 
MHz above the assigned transmitter frequency when a +4 VDC voltage is applied 
to voltage-variable capacitor CR2. The VCO output is buffered by tuned amplifier 
Q4 and fed to one port of the receiver first mixer. The other input to this mixer 
is the transmitter signal from channel filter FL2. The 10. 7-MHz mixer output 
is fed through Pl-21 to IF Board A3. 

The VCO output is also buffered by tuned amplifier Q5 and applied to one 
input of mixer CR4/CR5. The 5-MHz output of Fixed Frequency Board Al, 
entering Board A2 at Pl-2, is shaped by ZS and applied to tuned amplifier Ql, 
Q2, Q3. Inductors L4, LS, and L6 are factory selected to tune the amplifier to 
the 18th 19th 20th, or 21st harmonic, as required. The resulting output is 
applied through Tl to mixer CR4/CR5. The output of the mixer is fed through 
the low-pass filter and driver amplifier Qll, Ql0, Q9 to the divide-by-N circuit. 
As shown in Figure 6-5, the appropriate terminals of dividers Z3 and Z2 are 
grounded to cause the divide-by-N divider to divide the output of mixer CR4/CR5 
by that value of N that will produce an output of exactly 200 kHz when the output 
of the VCO is exactly 10. 7 MHz above the assigned transmitter frequency. 

The nominal 200-kHz output of the divide-by-N circuit is compared 
with the precision 200-kHz reference signal from Board Al in the phase detector 
consisting of Z6, Q7, Q8, Z7, and associated circuitry. When the two inputs 
are exactly in phase, the DC output of the phase detector, applied to CR2, is 
the correct value to tune VCO Q6 to its nominal frequency. If the VCO frequency 
changes from its nominal value, the resulting phase displacement between the 
two inputs to the phase detector produces a change in the voltage applied to 
CR2 that tunes the VCO back to its nominal frequency. 

4. 5 IF Board (A3). 

(Circuit Diagram: Figure 6-6) 

The nominally 10. 7-MHz input from Board A2 is amplified by Zl and Z2 
and applied to one input (pin 1) of the receiver second mixer, Z3. A 10-MHz 
input from Board Al is applied to pin 8 of the mixer. The resulting nominally 
700-kHz output of the mixer (at pin 6) is amplified by ZS. One output of ZS is 
delivered to the counter through front-panel MAIN CARR switch SW4, and the 
other output is delivered to Discriminator Board A4. 
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The output of IF amplifier Z2 is also amplified by Ql, rectified by CRl, 
and amplified by Z4 to supply the AGC voltage for the first IF amplifier, Zl. 
The AGC voltage is also applied through differential amplifier Z6 to relay 
switch Q2 and squelch switch Q3. When an adequate carrier signal from the 
monitored transmitter is received, a negative voltage is produced at Z6-6 which 
turns off Q2 and allows the contacts of Kl to open. If, however, the carrier 
fails, a positive voltage appears at Z6-6 which turns on Q2 and closes the 
contacts of Kl. This contact closure at rear-panel connectors J3 and J4 can 
be used to actuate an external alarm. 

When the carrier fails, the positive voltage at Z6-6 also turns off Q3, 
which turns off limiting amplifier ZS to provide a squelch action. When an 
adequate carrier is received, Q3 is turned on, v.h. ich enables ZS and passes 
the IF through to Board A4. Amplifier ZS also applies the IF to Counter Board 
A 7 when the front-panel MAIN CARR switch is depressed. 

The AGC voltage from Z4-6 is also amplified by Z7 to drive the CARRIER 
LEVEL meter. Potentiometer R41 is used to calibrate the meter by adjusting 
the differential input to amplifier Z7. 

The filter between Zl and Z2 is a sealed unit and therefore not adjustable. 
This filter provides the excellent selectivity that allows the monitor to be used 
in an off-the-air operating mode, without being disturbed by close channels. 
At the same time phase linearity is maintained to allow accurate stereo 
separation and distortion measurements when the Model 724 Stereo Monitor is 
used. 

4.6 Discriminator Board (A4) 

(Circuit Diagram: Figure 6-7) 

When the front-panel METER + or METER - switch is depressed, a 
ground is applied through Pl-4 to Zl-11 to enable that gate and pass the 700-kHz 
IF from Board A3 on to one-shot Z2 . . This one-shot acts as a pulse-averaging 
discriminator; its output contains the audio modulation as well as the 700-kHz IF. 

After buffering by Ql through Q4, the one-shot output is fed through a 
95-k:Hz low-pass filter to remove the 700-kHz IF, buffered again by ZS, and 
delivered to the modulation meter and peak flashers on Board AS. The audio 
output of ZS is also fed to two amplifie rs, one (Z6) with a 75-microsecond 
de-emphasis network and the other (Z7) without a de-emphasis network. These 
outputs are available at rear-panel connectors JS and J2, respectively. The 
modulated 700-kHz output of the one-shot buffer is also delivered to rear-panel 
connectors Jl0 and Jll for use with auxiliary equipment. 

When the front-panel METER CAL switch is depressed, a positive 
voltage is applied to Pl-4 which disables the 700-kHz IF gate, Zl-13, and 
enables the calibration signal gate, Zl-3. The calibration input at Pl-2 is a 
200-kHz signal gated by a 10-kHz square wave, which simulates a 100-percent
modulated carrier. This calibration signal is demodulated by the one-shot 
discriminator and fed through a 10-kHz low-pass filter to Pl-7. With the METER 
CAL switch in the CAL position, the calibration signal is delivered to the peak 
flasher input on Board AS, and also through front-panel METER CAL potentiometer 
R2 to the modulation meter input on Board AS. 
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4.7 Meter Amplifier and Peak Flasher Board (A5) 

(Circuit Diagram: Figure 6-8) 

This board drives the modulation meter and the positive and negative 
peak flashers. Outputs are also provided for a remote flasher and a remote 
modulation meter. 

In normal operation, the modulation of the monitored carrier from 
Discriminator Board A4 enters Board A5 at Pl-8. It is applied to the noninvert
ing input (pin 3) of comparator Z5. The inverting input of Z5 (pin 4) is a DC 
voltage from reference amplifier Zl, which establishes the threshold at which 
the positive peak flasher will light. The input to reference amplifier Zl is a 
positive DC voltage less than 1 volt; the exact value is set by front-panel FLASHER 
CAL potentiometer Rl. The gain of reference amplifier Zl, and therefore its 
output voltage, are determined by the feedback resistance selected by the front
panel PEAK MODULATION thumbwheel switches. Thus the thumbwheel switches 
can be used to set the threshold at which the modulation will produce an output 
pulse from comparator Z5. Pulses from Z5 trigger one-shot Z4-~4-13, which 
stretches each pulse to approximately 1. 8 seconds. These stretched pulses are 
fed through buffer Z6-ll to amplifier Z7-5, which drives the positive peak 
flasher LED. This output is also delivered to rear-panel connector J12-C to 
operate a remote flasher. 

The negative peak flasher circuit (Z3, Z4-3, Z4-14, Z6-8, Z7-3) 
operates in the same way, except that the input at Pl-8 is first inverted by 
unity-gain amplifier Z2. This inverted signal at Z2-6 is also fed to front panel 
METER (-) switch. The other input to this switch is the noninverted signal frqm 
Pl-8 of A5. Thus, either positive or negative modulation can be selected for • 
the modulation meter. Whichever is selected is applied to front-panel METER 
CAL potentiometer R2; the audio signal at the wiper of thi s potentiometer enters 
Board A 5 at Pl -11, is amplified by ZS, detected by CR3, and applied through 
voltage follower Z9 to both the front-panel modulation meter and the rear-panel 
REMOTE METER connector, J12-A. 

4. 8 Channel Filter 

This is a band-pass filter designed to reject the image frequency 21. 4 
MHz above the station being monitored, and also to reject lower frequency 
signals whose harmonics might interfere with the signal being monitored. This 
unit is sealed, and not adjustable. 

4.9 Power Supply (A6) 

(Circuit Diagram: Figures 6-2 and 6-9) 

The Power Supply provides four outputs: -15V, +15V, +5V, and +170V. 
In the -15V supply, AC from pins 11 and 12 of Tl on the chassis is rectified by 
CRl through CR4, filtered by Cl, and regulated by Ql and Zl. The output 
voltage level is adjusted by R3. 
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The +15V supply is similar to the -15V supply, except that the rectifier 
for the +15V supply (CRl) is located on the chassis. The output is adjusted 
by R7. 

In the+ 5V supply, the rectifier (CR2) is located on the chassis. The 
output of the rectifier is delivered to pin 22 of Pl where it is filtered and re
turned to series regulator Ql, also located on the chassis. The series 
regulator is controlled by regulator Z3, and the output is adjusted by R13. 

The +l 70V supply for the display tubes is fed from AC at pins 5 and 6 
of Tl through front-panel PWR switch SW9. The AC is rectified by CR5, 
filtered by C4, and fed to the display tubes on Board A7 through Pl-18. 

4. 10 Counter and Display Board (A 7) 

(Circuit Diagram: Figure 6-10) 

If the carrier being monitored is precisely on its assigned frequency, 
the IF will be precisely 700 kHz. The counter measures and displays any error 
in this frequency . The counter can also be used for general test purposes as 
described below. 

The source for the counter time base is the 1-kHz signal from Board Al, 
which enters the Counter Board at pin 16 of Jl. When the front-panel PILOT 
CARR switch SW5 is not depressed, the 1-kHz signal is gated through to Z6 by 
Z41. Z6, ZS, and Z4 are decade dividers which produce a pulse train with a 
frequency of 1 Hz at pin 11 of Z4. When SW5 is depressed, the 1-kHz input is 
divided by 10 in Z40 before being applied to the divider chain; in this case, the 
output frequency at Z4-11 is 0.1 Hz. This 1-Hz (or 0.1- Hz) output is ANDed 
with 500-Hz and 100-Hz pulses from Z6-12 and Z6- ll to toggle flip-flop Zl 
(pin 6) in such a way that a waveform is produced at TP2 which is high for 1 
second and low for 10 milliseconds, respectively. The frequency to be 
counted (nominally 700 kHz) at pin 2 of Jl and at TPl is thus gated on through 
NAND gate Z3- ll for 1 second and then gated off for 10 milliseconds, 
repetitively. This-waveform is applied to one-shot Z39, which produces 
short pulses suitable for driving the counter. 

The gated signal is applied to the up-down counter chain consisting of 
Zl 7, Z16, Z15, Z14, Z13, and Z12. This counter, which is laid out in 
Figure 6-10 in the same order from left to right as the display tubes appear 
on the front panel, is preset to a count of 700,000. During the 1 second that 
the monitored signal is gated through to the counter, the counter counts down. 
If and when the count reaches zero, all inputs to zero detector Z18 will be 
logic 1 and Z18 drives the set input (pin 7) of flip-flop Z20 low to produce a 
logic O at pin 10 of Z20, thus causing the counter to start counti..ng up. The 
other Z20 flip-flop stores information as to whether the counter was counting 
up or down at the end of the 1-second counting period and drives the "+" or 
"-" lamp on the front-panel frequency error display to indicate whether the 
frequency is high or low. Gate Z19 is disabled by a control signal from Zll 
when the counter is in the general-purpose counter mode. 

At the end of the 1-second counting period, the level at the TP2 GA TE 
test poi.nt drops to O for 10 milliseconds, as explained in a preceding 
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paragraph. During this 10-millisecond interval, the count reached by the six 
counters is transferred to the storage register consisting of latches Z21 
through Z26. Transfer is effected by a logic 1 level from the 1-Hz time-base 
circuit which is fed to the storage register latches on the line connecting to 
test point TP4 TRANSFER. The count is held in the storage register during 
the next 1-second counting period. Each storage-register latch drives a 
display tube through a BCD-to-decimal decoder (Z27 through Z32) to indicate 
the frequency count. 

After transfer of information from the counters to the storage register 
is completed, the counters are reset to a count of 700, 000 by a logic 0 from 
the 1- Hz time- base circuit which is fed to counters Z12 through Zl 7 on the 
pin-11 line connecting to test point TP3 LOAD. While the level on the LOAD 
line is 0 , each counter is preset to a count determined by the logic level on 
its data inputs (pins 9, 10, 1 and 15). These data inputs are wired to ground 
or +5 volts, depending on the count required. At the end of the zero-level 
pulse on the LOAD line, the counters are ready to begin a new 1-second count. 

A positive-going transfer pulse at pin 6 of Z36 is applied to pin 1 of 
flip-flop Zl, which produces an output at pin 15 to turn the front-panel GA TE 
LED on and off at the counter gating rate to indicate normal operation of the 
gate. 

When the counter is operated as a general-purpose counter, the 
resolution can be set to either 1 Hz or 10 Hz by a front-panel switch. When 
the switch is in the 10-Hz position, gates Z9 select the output of ZS rather 
than the signal at pin 2 of Jl. The output of ZS is the frequency at pin 2 of 
Jl divided by 10. 

The circuit consisting of Z33, Zl0, and Zll operates in the general
purpose counter mode to turn on the front panel OVERFLOW lamp when the 
count into the counter exceeds its capacity. 

4 .11 Digital-to-Analog Converter (A9) (Optional) 

(Circuit Diagram: Figure 6-12) 

This board provides a DC voltage output proportional to the digital 
counter reading for automatic logging equipment that requires an analog input. 
The digital BCD information is brought from the Counter Board and is converted 
to a DC voltage by Zl. Z3, Ql, and Q2 switch the output of Z5 to positive when 
"+" errors are detected. The output of Z5 swings ±1 volt for ±lkHz frequency 
error and is delivered to J14 on the rear panel. 

4. 12 Carrier Frequency Alarm (Optional) 

Relay Kl and associated circuitry in the lower right-hand corner of 
Figure 6-10 are for an optional off-frequency alarm. The gate inputs can be 
wired to the counter BCD outputs to cause Kl to energize and place a ground on 
pin B of rear-panel connector J12 whenever the measured frequency error exceeds 
a specified limit. This limit is factory wired, and is usually ±lkHz unless 
otherwise specified. 
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4.13 BCD Automatic Logging (Optional) 

The BCD Auto Log option brings the digital information for the counter 
display to rear-panel connector J14. This BCD information contains the error 
frequency only when the MAIN CARR button is depressed on the Model 723 front 
panel. The "+" and "-" information is also brought out for recorders equipped 
to accept it. The digital information is positive true BCD with TTL-compatible 
levels. The pin connectors for J14 are shown in the table below. 

Pin 

1-D 
2-C 
3-B 
4-A 

5-D 
6-C 
7-B 
8 -A 

9-D 
10 - C 
11 - B 
12 -A 

13 - D 
14 - C 
15 - B 
16 -A 

4. 14 

Rear-Panel J14 Wiring With BCD Auto Log Option 

Function 

10-kHz 
Digit 

100-kHz ' 
Digit 

100- Hz 
Digit 

1-kHz 
Digit 

Pin 

17 - D 
18 - C 
19 - B 
20 -A 

21 - D 
22 - C 
23 - B 
24 - A 

25 - NC 
26 - Gnd 
40 - " - " 
41 - "+" 
50 + 5 Volts DC 

Modulation Alarm Al0 (Option) Figure 6- 13 

Function 

1- Hz 
Digit 

10- Hz 
Digit 

The modulation alarm option takes the recovered audio signal from pin 12 
of the meter amp-peak flasher board (AS) . Q2 amplifies the audio to drive a switch (Q3) 
to discharge the integrating capacitor C22. As long as modulation greater than 
approximately 10% is present, C22 remains discharged. When the modulation is 
lost, C22 starts charging to the +15 volt supply through R38. When the voltage on 
C22 reaches the voltage set by R40 on the input of Z'J, Relay K3 shorts terminals 
D and E of the rear panel connector J12 together. Adjusting the vol tage at th~ input 
to Z7 using R40 varies the delay from loss of modulation to contact closure by 
making C22 charge to a higher voltage. 
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SECTION 5 

MAINTENANCE 

5.1 General. 

Since the Model 723 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 associated with high-voltage devices should not occur. 

Access to components and periodic maintenance are covered in Sections 5. 2 
and 5. 3. Three methods of calibrating the master oscillator are described in 
Section 5. 4. Other calibration procedures are covered in Sections 5. 5 through 5. 7. 

5 . 2 Access. 

To gain access to the top-of-chassis components (all printed-circuit boards 
and the master oscillator assembly) remove six screws from the top cover, three 
on each side, and then remove the top cover. Removing six similar screws from 
the bottom cover provides access to the below-chassis components (connectors, 
power transformer, and switches). 

5. 3 Periodic Maintenance. 

Except for the master oscillator calibration described in Section 5. 4, the 
only periodic maintenance required is cleaning. Once a year, or more often in 
dusty locations, remove the printed-circuit boards and blow off the dust with 
compressed air. 

5. 4 Master Oscillator Calibration. 

The 5-MHz crystal master oscillator should be calibrated periodically. 
The aging rate of the master oscillator is typically 1 ppm per year. For a 
monitored frequency of 100 MHz, the local oscillator frequency is 110. 7 MHz, 
and the typical error would be 110. 7 Hz per year. Thus, calibration once a year 
should ensure keeping the monitor's frequency error well within the FCC allowable 
transmitter frequency error, even at the high-frequency end of the FM broadcast 
band. 

Three calibration methods are described in Sections 5. 4.1, 5. 4. 2, and 
5. 4. 3. For all methods, to adjust the master oscillator frequency remove the 
instrument from the rack and remove the top cover, as described in Section 5. 2. 
Then remove the button plug from the master oscillator module, and turn the 
master oscillator trimmer capacitor shaft with a nonmetallic adjusting tool. 

5. 4. 1 Calibration Using a Secondary Standard. 

A secondary standard, such as the HP Model 5245 counter or the HP 105A 
quartz oscillator, can be used to calibrate the Model 723 master oscillator . 

a. Remove the instrument from the rack and remove the top cover. 

b. Depress the front-panel MAIN CARR switch button. 
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5.4.2 

c. 

d. 

Connect the 1-MHz output of the secondary standard to the external 
sync input of a 10-MHz oscilloscope. Adjust the oscilloscope for 
external sync. 

Connect the 1-MHz OUTPUT connector on the front panel of the 
Model 723 to the vertical input of the oscilloscope. 

e. Adjust the oscilloscope vertical gain for full - scale defl.etion and 
adjust the horizontal sweep speed to 0.1 microsecond per centimeter. 

f . Adjust the Model 723 master oscillator frequency for the least move
ment of the oscilloscope display. 

Calibration by Measuring a Standard Frequency Using Frequency Counter 
Mode. 

If a frequency standard of higher accuracy than the monitor's master 
oscillator is available, such as the color subcarrier transmitted by TV network 
originated programs, the following method can be used to calibrate the master 
oscillator. 

5. 4.3 

5. 5 

a . Depress the front-panel FREQ CTR switch button. 

b. Connect the output of the frequency standard into the front-panel 
COUNTER INPUT jack, first making sure the standard signal does 
not exceed 2V RMS. (Use an attenuator to start with if the voltage 
is unknown). 

c. Adjust the Model 723 master oscillator until the monitor readout 
indicates the frequency of the signal being applied. 

Calibration Using a WWVB Receiver. 

This method provides the best calibration accuracy. 

a. Depress the MAIN CARR pushbutton on the Model 723 front panel 
to provide a 1-MHz output at the front-panel connector. 

b. Connect the front-panel 1-MHz OUTPUT connector to the WWVB 
receiver. 

c. Refer to the WWVB receiver instructions for the proper setup and 
method of calibrating the master oscillator. 

Calibration of Modulation Meter. 

a. Depress the front-panel METER CAL switch. The modulation 
meter should read 100%. If it does not, adjust the front-panel 
METER CAL potentiometer. 

b. To check balance, hold the METER CAL switch down while pressing 
the METER (-) switch. The meter should read the same as before 
within 2%. 
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5.6 

5.7 

Calibration of Peak Flashers. 

a. Depress the front-panel METER CAL pushbutton. 

b. Set the front-panel thumbwheel switches to read 100%. The 
peak flashers should light or flash on and off. 

c. Set the thumbwheel switches to 101%. The+ and - PEAK lamps 
should go off. 

d. If the PEAK flashers are not on or flashing at a thumbwheel setting 
of 100%, or if they do not remain off at a setting of 101 %, adjust 
the front-panel FLASHER CAL potentiometer. 

Adjustment of Internal Calibration Circuits. 

The calibration procedures of Sections 5. 5 and 5. 6 assume that the in
ternal calibration circuits are supplying a simulated FM signal modulated 
exactly 100% (±75-kHz deviation). The internal calibration circuits can be 
checked by applying a test signal known to be modulated 100% to the Model 723, 
adjusting the meter circuits so the meter reads 100%, and then substituting the 
internal calibration signal for the test signal and noting whether the meter again 
reads 100%. The modulation of the test signal is set to 100% by using the second 
Bessel null, which occurs when an FM carrier is modulated 100% with a 13. 587-kHz 
signal. 

To check the accuracy of the internal modulation meter calibration circuits, 
make the test setup of Figure 5-1. Either the FM transmitter being monitored or 
a signal generator covering the transmitter's assigned frequency and capable of 
being frequency-modulated by an audio generator can be used to supply the RF 
input to the Model 723. The METER+ switch should be depressed. 

a. Set the modulation level at a low level, and adjust the modulation 
frequency to precisely 13. 587 kHz. If an audio generator is being 
used, its frequency can be measured by the Model 723 counter with 
the instrument in the general-purpose counter mode (see Section 
3. 10). 

b. 

c. 

d. 

Adjust the modulation level until the spectrum analyzer or the 
frequency selective voltmeter indicates a carrier null. The Model 
723 modulation meter should read exactly 100%. 

If the meter does not read 100%, adjust the front-panel METER 
CAL control until the meter reads exactly 100%. 

Depress the METER CAL switch on the Model 723 front panel. 
On Board A4, adjust potentiometer R28 so that the meter reads 
exactly 100%. The internal calibration circuits are now properly 
adjusted. 
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Figure 5-1. Internal Calibration Circuits Test Setup. 
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r - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - -
1 I. F. SO.A.RD ,63 
I 

I 
Clf~/.1£L l-1H__..:._I _--..J 

FIL'T&.R J 
I L, ,s~ 
I 

I 

' I 
I 
I 
I 
I 

I --------, ---· 

AM 
DET£C.TOA 

I l I 
I I I ,--J--.... ___._, : 

I 

I ----t+N I 

c:: I Z ~!!!~~ = ._ __ __, ! 
L-~-- -------------- --- - -- J 1-IS\IEL. 1--1--i.-- -ro R.P. 

r:-
i::1WJ!P . 

I 
!Al 

I 
I 
I 
I 
I 

I 

----- ----------·-, 
' I 
I 

I 
I 

I &.l~FER ! 
l ----------- ______ j 

l_ __ ~_:_J J3ANOJ4 

C/1.L St<;NAL '2001'11& \IA~ 
8V 101<11& SQIJARE:WAVI! 

+ 110VOC:. 
+ I~ V DC. 
-+ ~v oc:. 
-1~ \JDC::. 

CAL. 

I 
I 

7.00KHtt 
OUTPUT•t 

700,<J,(~ 
OUTPUT •z 

AUDIO OL.ITPU T 
WITH DE-E,.,,PHA.S/$' 

AUDIO CIJTPUT 

c:.c,. ---- - - - - - - - J ~ 
r------------~,av ----, 
1METED /111.p ~ :I 1 _ - -0 
IPE~ F\..ASll&A ♦---- -I Bo,t,,llC _ __._, --

: A$ I 
I 
I • _ _. 

I 
I 

"T\l12E'$1-101..C 1' -::-

OETS:"roi:t. 

~T PAl'JEL 
'"1"1-IUll\eWl-le't::\.. 
-:SWl'rc:.M 

-¼'S'I/ 

L------7 

I 
I 
I 

I 
I 
'----7 

' 

I .>-------+---+----- T?:> ~MOTE'. 
P'ANE.'-

Tlllt.ES\\01..0 

,>------~i----1~----10 REMC>Te. """"IL 

,--...--------- "T1:> RE ~11£ 

-=-

PA1--1£\.. 

¾ fv\001..lLATION 
ME:Tei;t. 

!TlEJTl. TIME AND FREQUENCY TECHNOLOGY, INC. 

1-0CA_..;;;:Ul;:_ __ --I APPIIOV&O eY 

OATS 

e,,...oc k. OIAt:ilZ,4M 

MODE'-1U 

I 

wigfi
Stolen 2 Line Transparent
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CHASSIS ASSEMBLY MODEL 723 

CKT. REF DESCRIPTION 

J-.18 22 Pin Edge Connector 
Pl 16 Pin connector 

Tl Transformer, Power 

QI Tran&lator MJE-3055 NPN 

FRONT PANEL ASSEMBLY MODEL 723 

CKT. REF DESCRIPTION .. - ·- CODDeCtor 

CR! Diode Ugbt Em.lUIDa 
CR2 Diode Ugbt EmllUJli 
CR3 Diode Lipt Emltd.Dc 
CR< Diode Ught Emlttlua 
CR5 Diode Ught Em.llUJli 
CR8 Diode Ugbt Em.I ttlog 
CR7 Diode Ugbt Emitting 
CR8 Diode Ugbt Em! ttlog 
CR9 Diode Light EmltUJli 
CRIO Diode Ucbt EmltUJli 
CRll Diode Ugbt EmltllDg 

Ml Carrier Level Meter 
142 Modulation Meter 

RI lK Potootlometer 
R2 lK Potentiometer 

SW9 Switch 9 Station A1sembly 
SWl0) Tbumb-1 Switch 
SWll) 2 Station Gangod 

STOCK NUMBEF MFGR. 

2250-1030 SAE 
2220-1016 Clru:b 

1500-0082 Tranox 

12'12-3055 Motorola 

STOCK IJTR.U!'PD u~~~ 

2200-7935 Klop 

1286-«03 H-P 
1285-4•08 H-P 
1285-.fi◄03 H·P 
1285-4403 H-P 
1285-.. 03 H-P 
1285-4'03 H·P 
1285-4403 H•P 
1285-4403 H-P 
1285-«03 H-P 
1285-4403 H-P 
1285-4<03 H-P 

H00-1003 B<>edo 
H00-7045 AP! 

1071-1001 CTS 
1071-1001 CTS 

1860--0070 IEE 
5102-0530 lnter,wUch 

I 

J 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

•• 
I 
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I 

.. 
I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 
I 

•• 
I 

J 

Tl 

E
A(.•I 

C. 

Ar.·Z -----, 
'4A.C:, ' 

I 

:+ Ac.-\~ 
: AS·Z 
I ~:C.•I~ 

~:l..1-'t-'~-e~----~ 

AG.·ll 

~WIO 
MODUL.ATI0N o//4 

METER 
10 ~-•~ ~r-<M~<• Bo/. 

61JO CM-A6-el 10 

MZ. 7,-. 

100 

10 100 

"Y. 
IO 

5% 
lo 100 

4¼ 
10 100 

3,-. 

··t:· E--·• ,, 
RZ CM•A'o·II lO 

IK II<. 

lo 
~NO ~-5" 

0 

F"l.A'S~ER CAI.. Ml!TER. <::AL. 
.J 

0 " I': ~ ... r:- T ;- ii oii ♦ :t ; l N ;. 
~ < ~> rt 

~ i ~n 3 :i: a 1-
U UI+ \) 0 

0 

Jl 

~CU-A2-2.I 

C~AS51S WIRING. 

Al A2. A!!I A4- AS 
GND GNO GNO G."-1O &NO 

z. l=P•SW':>-11 2 Al-19 2 2 .O:::M•Al• e, 2. i::P-Rt·C:. 

a SWITCMl!:.O +!Ill .3 SWITC.MEt> +sv 3 ~"'° 3 i..i.c. . 3 FP•S'-'11 
4 t=P-SW4--7 4 -15111:!>U~S 4 -,~veuss 4 t=R•SWI·~~ Clhll·I~ 4 + I '!:>II BU~~ 
s '-LC. 6 +O;;Vl!,US:!!, 6 <.NO 5 CH ·AS-I, E> c:;;.NO 

c., -1'5VS~ 6 Al •12. "' t=P-Mt(+) I,, +e,v eu-ss I,, i::P-~3·4 
7 <.NI;> 7 G,NO 7 <$NO 1 l'"P-~Wl•1 1 «,NO 

B A4·Z e +";:>V 01.JSS e +sveuss 8 <SINC ~ FP-SW!· '-
9 i:::1>-SW4-•II 9 -1'!!,Vi&U~'S ';I G,NO 9 =- .. )10 ~ t=P-~W10 

10 c..ND 10 •..o 10 i::-P-MI(-) 10 i<!P•..)1\ ,o GoNO 

II CH· A1·Jl·llo II .... o II i;;NO \\ +1Sv8U:s!a II Cil 'R~-2. 
IZ. AZ-<. IZ •N.O IZ ii:P•J3 /'Z. N.C., IZ. CH-AI0-6 

I!! G,,._,O l!I •NO J3 +15 v su.s~ I'!> -1~1/ e.u~S. 13 -15Vl:',U~'S 

14 S::,P--.)9 14 <ltNC 14 RP-J4 /4 1,u:. 14 ,. .... o 
16 l'P-SW1·54 ~-A.4·4 IS -Pl.II a.JCS. 15 a;,,J.Q I'!!> '-"'"' 15 ~P•.J1'2:A 

IC.. +15V BU~S IG. -lfl!,11 SUS~ I(.. ,=p. :sw4., IC.. .. ...,o 1<.. \;P-r-'\'2(. +') 

l"l A.3-1~ 11 ~P-T&l•Jr Ii 0:::1(-A,,<I,• & 17 RP-.lZ -11 +SIi BUSS 

" C:M·CR.1(-) ,e -l'SVeLISS 18 .... o 18 GoNO 18 ""'-· 18 i:P-CR.\O•Z 

GNO l!:f AZ·2 l!:f RP• l"L~ ,~ A\-17 ,~ r=P-sw1-, 19 IZ.P-.....)IZ-C.. 

20 RP-SWl•Z 2o G;..,c, = d;ND zo N.C. 20 i:::P-ce:...11 -'Z-
21 ... -=,v suss 21 CM·A3·JI 21 -1~1/ 12.U~-S. 21 RP•..),8 21 IZ,P· jJ-Z. ·C:. 

litP-SWl-1 
(S"MM~) 

zz •""o .2Z. .:::;;.._,o = C:..NO zz. c,;;,-.JO 2Z C:ONO 

~IXEO \.,0, :1:.1=. 
l=~Q<.JENC.Y 

DISC'2.IMINATOR PE..__.. F L.~e:i:t. 
~ tl\l:TS12.. AW\P, 

~WII ,.. 
1'2o¾ 

110'4 
CIZ.I 

too% 

:,04 

eo~ 

1or. 

C::R3 
t;.o¾ 

z 

So'i'c 

FRONT PANEL 

c.ARJZ.,i.l'l. 1.sve 1.. 

CH·All·6 ~ CH•A:1-10 
+ ~ 

OF, 

~ws 
PtL.OTCARR 

Ml 

r Cl-l·A8•~ 

cR!S ove:N 

,. 
Ci-l·A6·5 

CllG. 

c~, 

)Ir., 

I Tl-11 

z .,..,. rz. 

s ~-
,4 -ISV(FP-'S\N'!HI) 

6 NC: 

Go CS,NO 

1 t-Jc. 
8 NC. 

9 cc:z.1-C-) 

lo ._,....0 
II -tl'!!V(~P-SW-,•~') 
I 2 C.M-QI -I!> 
I 3 -t !!, V l!,U1o'j 

14 +e. auu 
1'5 .,.-P-5111$-1 

11.. Tl• S (c..-.JO) 

11 &.r-10 

,e +nov- swr.-11 
l'.:, C::ILI -(+ ') 

'20 C:1(-Q.\•• 

2 I CH - Cl I• C.< 1?.P.·Jl3-«<)V 

2Z <:::1t.2•(+) 

FbW1!1L 
SUPP\..V 

2 ~-5Wa-'?> 

t=lc&CI CT'l<, 

" F'P-:SW"l-11 

cas 

Cfl. 

AN JI 

I i::P-C~•Z. 

z. ll=p.-s.14--S 

3 

-4 

... i::p..~w6-5 

<:, FP· :SW5'•5 

"'1 l=f-'..SW4-·\1 

8 4'P. SW8-I I 

' c5iND 

10 i::P-si,.;S~ 

ll l'P•SWB· I 
l:Z. ~- GW8-?. 
I~ G.NO 

\4 lcf'.JIZ·~ 

1'5 F'"P-SW6-10 

''" CH·Al-11 

PII..O• CAflR., 

I.TH 

Pl 
CH - .. !SVl:U!li 

FP•SW !-lZ 

a:>--swz.-, 
i=p.<aw'!.-'7 

C!-1•<.t...,0 

Pi 

REV lSIONS 

B 

AID 
GND 

-l5V 

+ISV 

A1 

C~IO Cll·AS-IZ 
S::.P.'SWS-9 

15CA C~,;t.. 
C::ILI\ 

►.P. li.W••fS 2. 

c~-Ae.•1S 

. . 
p~~ MOO, 

Cl-4-"5•20 

+5V 

GND 
MODULATION 

ALARM 
OPTION 

!TE1T. TIME AND FREOUENCY TECHNOLOGY, INC . 

DATE: 1-Z.-4-12 ~Pl'fl.. l!,'t' 

SCAc,£; ---

F\G 6·2. 
Cl'IN"i NO. 

\.J\OOEL "1Z."3 G.G.00-0.3ZO 

wigfi
Stolen 2 Line Transparent
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REAR PANEL ASSEMBLY MODEL 723 

CKT. REF DESCRIPTION 

Cl Capacitor • 0047µf ±20% lKV 
C2 Capacitor . 0047µf ±20% lKV 
C3 Capacitor . 0082µf Orange Drop 
C4 Capacitor 820 pf Disc 

Jl BNC Connector 
J2 BNC Connector 
J3 5 Way Binding Post 
J4 5 Way Binding Post 
J5 BNC Connector 
J6 BNC Connector 
J7 BNC Connector 
J8 BNC Connector 
J9 BNC Connector 
Jl0 BNC Connector 
Jll BNC Connector 
J12 8 Pin Terminal Block 
Jl3 5 Pin Terminal Block 

Ground Lug 
J15 BNC Connector 
Jl6 BNC Connector 

CRl Diode HP 2800 

FLl Line Filter 
FL2 RF Filter 

Fl lA SLO-BLO Fuse 
Fuse Holder 

Rl 120Q 2W Carbon Comp Resistor 
R2 75Q 2W Carbon Comp Resistor 
R3 30Q 2W Carbon Comp Resistor 
R4 39Q 1/ 4W Carbon Comp Resistor 
R5 7. 5K 1/4W Carbon Comp Resistor 
R6 l0K 1/ 4 W Carbon Comp Resistor 

SWl SPOT Switch 

TBl 7 Pin Terminal Strip 
TB2 7 Pin Terminal Strip 

Misc: 
Cover for Jl 
Power Cord 
Strain Relief 

STOCK NUMBER 

1005-4749 
1005-4749 
1002-1829 
1005-0821 

2200-7935 
2200-7935 
2200-0001 
2200-0001 
2200-7935 
2200-7935 
2200-7935 
2200-7935 
2200-7935 
2200-7935 
2200-7935 
1700-0008 
1700-0005 
1710-1010 
2200-7935 
2200-7935 

1282-2800 

1055-0001 
1055-XXXX 

1900-0010 
1910-0001 

1067-0121 
1069-0075 
1068-0030 
1065-0039 
1065-7501 
1065-1002 

1800-1020 

1700-0007 

2001-0023 
1950-7239 
1975-0504 

MFCTR 

Erie 
Erie 
Sprague 

King 
King 
Pomona 
Pomona 
King 
King 
King 
King 
King 
King 
King 
Curtis 
Curtis 

King 
King 

HP 

CorCom 
Factory Select 

Little Fuse 
Buss 

AB 
AB 
AB 
AB 
AB 
AB 

Alco 

Belden 
Heyco 

I 

J 
I 
I 
I 
I 
I 
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 

•• 
I 

i 
I 
I 
I 
f 
I . 
I 
I 
I 
I 
i 
I 

I 
I 

-n:, 
CM•1"'14' 

@-
~ 

:::.. 
~ ... ... 

TO C:l-(-Tt-4-

--- TO CH- +ISV fJlJSS 

Q 
=i: 

" 

---TO CI-I-A6-21 
GND 
iO Cl-I- -l5V BUSS 

. TO F. P. SW/- 5 -t5v 

... RI= ,:; ' L. 'T"e"Q. ..., l='L 2. 

e e@1.113 
~ :c! 
"t' 0 

0 

Jl4-

~ 

"'TO C.~•A.4--~ 

C::::l,-l •A.4-1O 

~ 

TO CH~A.5-Z/ 
TO CH·GND 

TC> CH·A/0-1 Z. 
TO CH-AI0-8 

-roc~-A'e>·l~ 
"T?:> G~ ·Ai-~ 1•14 

TO C:.~·.A.6·1S 

CH-A2·17 

- -, 

-- ~Jl2. I t 

REVISIONS 

LTH DeacrlpUon Date 

TO INPUT ~.J:.1=l"-'1EA-(1t.P.-l=L-'z.°') 
TO CH-A4,4, 

Tt::> CH · .A.3•12 

TO c::~ -.A,4.-z.l 

!TIEJTl.. TIIIE AND FREQUENCY TECHNOLOGY. INC. 

IICAU APPflOV&O av 

OATS /2 •2 •tZ 

REAR. PANl!!L. Wl/2..ll<JG OJA;Sli?AM 

DflAWINO NUMNII 
MC)OEL.1a '-<.00-0350 

wigfi
Stolen 2 Line Transparent
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Al FIXED FREQUENCY BOARD MODEL 723 

CKT. REF. DE8CBIPTION 

CAPACITORS 

Cl ,05 ,d, +88'r20$, Cer. Diec. 
26 WVDc 

C2 ,05 µf, +80'l,-201', Cer. Di9<1, 
25 WVDc 

cs 250 ,-.f, Alum, Elect 6WVDC 
c• 47 PF, 6%, DurmJca, 500 WVDc 
C6 47 PF, 5%, Durmlca, 600 WVDC 
ce . 06 pf, +SOCJ,,-2~, Cer. Dl1c, 

25 WVDC 
C7 .0Sµf, +110%- 20%, Cer. Dtoc. 

25 WVDC 
cs 390 PF, 6$., Ourmlca, 500 WVDC 
c• 21 PP, 51, Ourmlct., 500 WVDC 
Cl0 ,05 µ.f, +80%-20I Cer. Diec. 25 

WVDC 
cu .05 µf, +80%-20%, Cer. Diec. 

25 WVDc 
C12 2700 PF, 51>, Ourm1oa, 500 WVDC 
ClS 430 PF, 51>, Ourmica, 500 WVDC 
C20 . 051,1f, +80%-201,, Cer. Ot1c. 

2!5WVDC 
C21 . OS pf, +SO'l,--2~, Cer. Dt•c. 

25 WVDC 
C22 ,051,1(, +801r20~ Cer. Dl1c. 

25 WVDC 
C28 . 05 µ.f, +80%-2.~; Cer. Diec. 

25 WVDC 
C2< 10 µf, TANT. 10%, 20 WVDC 
C2S . 0$ µf, +80%-20~ Cer. Diec. 

25 WVDC 
C26 ,OS µf, +80%-201,, cu. niec, 

2SWVDC 
C27 . 05 µf, +804',-201,, Cer. Dt•o. 

25 WVDC 
C28 '°"'• TANT, 10%, 20 WVDC 
C29 10¢, TANT, 101,, 20 WVDC 
cso 2~f, ALUM, Elect, 6 WVDC 
CSl . o~~~ - 201., C.r. Oise: 

CS2 10.,f, 101,, TANT, 30 WVDC 
CS3 .05 pf. +801,,-20CJ,, Cer. Diec. 

25 WVDC 

RESISTORS 

Rl !: ::=:: :? Jf t:cC::::." cC:::: R2 
RS 100 oluno, 5% 1/4w Carl>on Comp. 
R4 2 . 2K ob.In•. 51, l/4w Carbon Comp. 

Al, FIXED FREQUENCY BOARD, MODEL 723 

CKT. REF. DESCRIPTION 

RESISTORS 

RS 4, 1K ohmo, 5% 1/4w Carl>on Ccmp. 
RB 2. 2K olpna, 51, 1/4w Carbon Comp. 
R7 33K obm1, 5% 1/4w Carbon Comp. 
RS 18K ohme, G1, 1/4w canon Comp. 
R8 100 ohms, 51. I/ 4w Carbon Comp. 
RU lK ohm■• 51 l/4w Carbon Comp. 
Rl2 470 ohms, 511/ 4w C&rbOn Comp. 
Rl3 470 obmli, 611/4w carbon Comp. 
RH IM obm8, 51, I/4w Carbon Comp. 
Rl5 100K obme, 51, 1/4w Carbon Comp. 
Rl6 100 obtn..l, 51 I/4w Carbon Comp. 
R17 1K obm.e, 51, l/4w Carbon Comp. 
Rl8 560 ohms, 5l l/4w Cazt>on Comp. 
Rl9 IK ohm.8, 61, l/4w Carbon Comp. 
R20 100 ohma, 51 I/4w C&rbon Comp. 
R21 1.5K ohme, 5'1 l/4w Carbon Comp. 
R22 560 ohme, 51, l/◄w Catbon Comp. 
R23 IK obme, 5% l/4w Carbon Comp. 
R2< 2. 2K ob.ma, .t5<£. l/4w Carbon Comp 
R2S 100 ohm■, t.S'f,, 1/4w Carbon Comp. 
R26 2 , 2K ohms, •51, 1/4:w Carbon Comp 
R27 470 ob.ma, .t5$, l/4w Carbon Comp. 
R28 lOOK ohm.a, •$%, l/4.w Cait>on Comp 

INDUCTORS 

LI 15 µH, RF Choke 
L2 151,1H, RF Choke 
LS vartable, at 
u 15 µH, RF Choke 
LS Variable, 8t 
L8 151,1H, RF Choke 
L8 15 •"• RF Choke 
LIO 16 •"• RF Choke 

INTEGRATED cmcmTS 

Zl 1.c. SPS80 ' 
Z2 J.C. SN7<00 , 
ZS 1.c. SN7490' z, J.C. SN7490~ 
ZS J.C. SN7490-
u J.C. SN7490 
Z7 1.c. SN7400 J 

ZS l.C. SN7413 . 

Al, l"IXEO FREQUENCY BOARD, MODEL 723 

MM CKT. REF. DESCRIPTION 

TRANSISTORS 

1005- 5039 Erte Ql 2N<215 

100~-- Erle 
Q2 2NS58S 
Q3 2114216 
Q6 TIS58 

1010-0261 8.PrJIU-8 
1001--0470 Elmenoo 

QS 2N3583 
Q6 2NS583 

1001-0<70 ElmODOO 
1006-5039 Erle Al FixedFreqU<1ncyllO,ord 

100&-S039 Erie 

1001-0391 :£lmenco 
1001-0210 Elmenco 
1005-5039 Erle 

1005-5039 Erte 

1001-0272 ElmODOO 
1001--0431 Elmenco 
1006-5039 Erle 

1005-5039 Erie 

1005-5039 Erie 

1005-6039 Erle 

1008-0100 Kemet 
1005-5039 Erle 

1006-6039 Erle 

10015-5039 Erie 

io10-e2So Sprqlle 
1008-0100 Kemet 
1010-0251 Spra,ue 
1005~039 Erie 

1008-0100 Kemet 
1005-5039 Erle 

1065-1002 All 
1066-0100 AB 
1066-0100 AB 
1065-2201 All 

MFG. 

1085-4701 AB 
1065-2201 AB 
1065-3302 AB 
1065-1802 AB 
1065-0100 AB 
1065-1001 AB 
1065-0470 AB 
1065-0470 AB 
1066-1004 AB 
1065-1003 AB 
1065-0100 AB 
1065-1001 AB 
1066-0580 AB 
1065-1001 AB 
1065-0100 AB 
1065-1501 AB 
1065-0580 AB 
1065-1001 AB 
1065-2201 AB 
1065-0100 AB 
1065-2201 AB 
1065-0470 AB 
1066-1003 AB 

1530-0150 Delevan 
1530-0160 Oelevaa 
1550-0011 
1530-0150 Delevan 
1660-0011 
1630-0150 Del4!1van 
1530-0150 Delevan 
1530-0160 Del4!1van 

1100-0380 Slgnettce 
1100-7.C)O National 
1100-7490 National 
1100-7490 Natlonal 
1100-7490 National 

100-700 National 
1100-7400 National 
1100-7(13 National 

MFG. 

1271-4275 FalrohUd 
1271-11563 Natlonal 
12714275 Falrcbtld 
1271-0068 Tl 
1271-SM3 National 
1271- 11563 National 

1600-0042 

FIXED FREQUENCY 80I\RO 

660~0310 Al 

C. 
3 

I 

•• I 
I 
I 
I 
I 

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 

Pl .:.z 
/5 

TO+/SV 1"-
l!f/SS 

LI 
15 

,o +sv 21 
81/$$ 

,:;!.I 

10/c. 

5MHz /NPUr zo o. ~5 Vf'P ,t:,i!t,M 
RP-SW/· 2 

SNl-li! OUnctn 
T" CH-A'Z·Z. /'3 

,O -IS"V 18 
.BVSS 

22 

6;NO. 
7 

10 

/3 

7 

L~ 

CZ + C3 105 IZ!io 

C. <o I•OS 

cw 
I,os 

Li-s__J 

/OMHt?: 1,,/AR.J.AoNIC. 

~ILT'ER 

CZ/ 
,OSI 

R/3 

4 

REVISIONS 

LTR 

A 
B 

10 Ml-It:. OUTRJT 0.4VPP 
TO CH·A3-l9 

D-=._.--'---'I./V\.,----1, I 1'1H,: OUTPUT 
TO FP - SW4 -II 

1----1----___ _.;.. ____ _. II I l(.~z. Ol/Tf't/T :LS VPP 

TD CH- A7-.JI-/IP 

=~--"-Al\r----1 8 c.o.1.. Sit.NA.I.. OUTPUT 
3VPP TO CII-A4-2 

°"" 

.SW!~ +.5V 15 

TOFP·S'W'!I,~ 3 
~-----------COLI"1TEl2 AMP ----------------~, 470 

.._ ______ ,4.. ___ ..__.J\/v.,---1 l'Z. ZoO 1'/.lz. OUTPUT 

C:CUNTE'R INPUT z 
1'".f:rJM F,P-SWS·II 

TO -ISV c., 
avss 

IZ'Z8 
/001( 

l:S 

NOTF.S; UNLESS OTHERWISE SPECIFIED: 

cza+ c:24 

106 l '0 

l?/r_ 

C2<, I-OS 

I. RESISTORS- VALllES IN OHMS•~• 1/4 WATT. 
2. CAPACITORS· VALUES IN MtCROPARAOO. 
3. INDUCTORS - VALUES Thi MICROHENRYS t.101, 
◄. •FACTORY SELECT VAl.lJl. TYPI\.Al. VALVE SHOWN. 
$. VOLTAGES AR~ OC CONUITIONS. 

cza 
~ 

RI""! 

IK 

C'Z9 

+I'O 

+ 

~D 
B07TO/v1 
VlcW 
T/S.58 

7 

Fi:19 

/K 
li!Z3 + c.az.. c!I':!> 

II'- I'o I,os 

SN74l3 

Gl.3 
2Nd.Z.7S 

..3 VPP TO CH-A2-IP 

"-------'------1 15 OV = OPERATE. 
BV" CALIBRATE 
FROM FP- SW 1-S L zoo :He eui=i::eR. ( CA'- ~1-1-1.11,.1,.. lliEIJJ 

i.._ ______________________________ .-1 ___ ---14 Co<.JAJT"E.Jl_ CJLJT"PUT 

3 VPP 7lJ FP-SW4-7 

COMPONENT DESIGNATOR 

FIRST LAST ~LETcD 

CI C33 Cl4· 19 

LI 1.10 u,.,L? 

Q/ Q<, ~, 7..8 
(ZJ IZZ6 

IZIO 

fTlE!7i... T/t,,fE ANO FREQUENCY TECHNOLOGY, INC. 

D""-WNeY D 
• ... 11-2.1- •rv•••a 

SN7400 l=JXl:O /:/2.SUENcY S~~-AI 
DIIIAW1MCI NUMHIII 

'-~·0930 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

A2, L, 0, BOARD, MODEL 723 A2, L, 0. BOARD, MODEL 723 

CKT. REF. DESCRIPTION fFT S'IV'\rK NO MFG CKT. REF, DESCRIPTION -CAPACrroR CAPACITOR 

Cl • 005 "'• +80'£-2011, Cer. Dl•c· 1005-5049 ERIE 
lOOWVDC 

C2 . os µf, +80'lr20'1, Cer. Disc. 1005-5039 ERIE 
25WVDC 

ca l µf, Alum. Elect. 25WVOC 1010-0010 SPRAGUE 
C4 47 pf. Durmlca, 515-00WVDC 1001-0470 ELMENCO 
cs 47 pf. Durmlca, 6 500VlVOC 1001-0470 ELMENCO 
C6 . 00~f. •801,-201, Cer. Diec. 1005-5049 £RI£ 

C70 .OSµf, +80%-20%, Cer. Diec. 
25WVDC 

C71 S20pt, +80%-201, Cer. DleCI • 
500WVDC 

C72 lOOOpf, ~S'f,, Ourmtca, 600WVOC 

RESISTORS 

IOOWVDC 
C7 820 pf, Cer. Disc. 1005-5039 ERIE 
cs 27 pl, Durmlca, 5$ 500WVDC 1001-0270 ELMENCO 
C9 4. 'l pf, .!.· 25 pt Tubular Cer. 1000-00◄7 ERIE 

5-00WVDC 
ClO . 00$ µf + 80~20% C4r, Diec. 1005-5049 ERIE 

lOOWVOC 
cu .005 µf+ 80%-201 Cer. Disc. 1005-5049 ERIE 

IOOWVDC 
Cl2 18 p(, 5% Durmica, 600WVDC 1001-0180 ELMENCO 
C13 12 pf, +5% Dunnlca, 500WVOC 1001-0120 EL).I£NC0 
Cl4 .005 ,,.r, +80%,-201, Cer, Oteo. 1005-5049 ERIE 

I00WVDC 
ClS ,005 µf, +80'1,-20'£ Cer. Oise. 1005-5049 ERIE 

lOOWVDC 
Cl6 27 pf, 51ft, Durmlca, S00WVDC 1001-0270 ELMENCO 
Cl7 3. 3 pf, !· 25 pf, Tubular Cer. 1000-0033 ERJE 

SOOWVDC 
Cl8 1. 5 pf, :_. 25 pf, Tubular Cer, 1000•0015 ERIE 

500WVDC 
Ct9 . 005 µf, +801,-20%, Cer. Disc. 1005-$0◄9 ERIE 

lOOWVDC 
C20 10,,f, Tant, 20WVDC 1008-0100 KE:MET 
C21 .05 µ( • .!80%--201,, Cer. Dl8c. 1005-5039 ERIE 

2SWVDC 
C22 .Os pf, ~SO'J,-20% Cer. Disc. 1005-5039 ERIE 

25WVDC 
C23 30 pf, 51, Durmica, 500WVDC 1001-0300 ELMENCO 
C24 , 0039 •I• +lO'J,, Polylllm lOOWVDC 1002-3949 SPRAGUE 
C25 390 pf +$ii: Ourmlca, SOOWVDC 1001-0391 ELMENCO cu • 0082 ,;i, +10\1,, Polylllrn lOOWVDC 1002-1829 SPRAGUE 
C27 seo pf, +SI Ourmtca, 500 WVDC 1001-0561 ELMENCO 
C28 ,0039 µf. +10$, Polylllm IOOWVDC 1002-3949 SPRAGUE 
C29 10µ!, Tani:' 20WVOC 1008-0100 KEMET 
C30 , 15 µI, Polylllm lOOV 1002-1529 
C31 Deleted 
C32 18 pf, +5%, Durmica, SOOWVDC 1001-0180 ELM.£NCO 
C33 5 pf, •5%, Ournuca, SOOWVDC 1001-0050 ELMENCO 
C34 22pf, !_s%, Ourmtoa, SOOWVDC 1001--0220 ELMENCO 
C35 28pf, N750 1001--0280 £LM~NCO 
C36 . os,.,r. +SOCf,-20\, cer.Dlsc.25WVDC 1005-5039 ERIE 

Rt 100 ob.ma, 61-, 1/4.w carbon comp. 
R2 100 ohm,, 51., I/4w carbon comp. 
R3 2. 2K ohm1, 5%, l/4w carbon comp. 
Rf 2. 2K ohma, s'l,, l/4w carbon comp. 
R5 2. 2K ob.me, 6%, l/4w carbon comp. 
R6 ~leto 
R7 3,3K ohms, 51, l/4w carbon comp. 
RB 2.2K ohms, 5%, 1/.fw carbon comp. 
R9 3. 3K ohms, S'f, 1/ 4w carbon comp. 
IUO 3. 3K ohml, 5'1, 1/4w carbon comp. 
Rll 2. 2K ohms. 5'11/-tw carboo comp. 
R12 3. SK ohms, 61 I/4w carbon comp. 
R13 51 oh.me. sCJ, l/4w carbon comp. 
Rl4 Delete 
RlS 56 ohme, + 61. 1/ tw carbon comp. 
R16 lK ohm1, "+51, 1/4.w cart>on comp. 
R17 lK ohm•• +s1, 1/4.w carbon comp. 
RIB 2. 2K ohm.a-; +5%, l/4w ca.rbon comp. 
R19 lK ohm&, 1--SI, l/4w carbon comp, 
R20 lK ohms. +'sl. l/4w carbon comp, 
R21 2. 2K ohm,: !_SI, l/-4w carbon comp. 
R22 2.2Kohme, +5%,l/4wcarboneomp, 
R23 470 ohme, +5\i, 1/4w carbon comp. 
R24 2.2K ohms~ +5l, l/4w carbon comp. 
R25 12K ohms, +6%. l/4w carbon comp. 
R26 680 ohm•. +'SI, 1/ 4w carbon comp. 
R27 2. 4K ohms;' +51, 1/4w carbon comp. 
R28 lOK ohms, ~$%, l/4w carbon comp. 
R29 Dcletoo 
R30 390 ohm.1, +SI-, 1/ 4,,.. carbon comp. 
R31 lK ohm•, +'11, l/4w carbon comp . 
R32 4. 7K ohm:A-; +SI, 1/4w carbon comp, 
R33 220 ohm•, +s?l,, 1/4w carbon comp. 
R34 Oelete -
R3S 180 ohm•, +5%, 1/ 4w carbon comp. 
R36 lK ohms, +51, l/4w carbon comp. 
R37 470 ohms, -♦SI, 1/◄w carbon comp. 
R38 680 ohmA, +s<.t,, 1/4w carbon comp. 
R39 1, 5K ohm•;-+5%, 1/ 4w carbon comp. 
R40 lK ohm,, +SI, 1/4w carbon comp. 
R41 S. 3K oh.ma-; +5%, l/4w carbon comp • 

A2, L ,O, BOARD, MODEL 723 A2, L.O, BOARD, MODEL 723 

CKT. REF. DESCRIPTION 'fFT STOCK NO, MFG, CKT. REF. DESCRIPTION 

CAPACITOR RESISTORS 

C37 .005 µ(, +80\-20lf,, Cer.Dlac. 1005-4039 ERIE 
lOOWVDC 

C38 10 pf, Tant, 20WVDC 1008-0100 KEM&T 
C39 27 pf, +SI, Durmica, 500WVOC 1001-0270 ELMENCO 
C40 820 pf,-+80-20\ Ceramic Oise. 1005-0821 ERIE 
C41 .005 µf, +8o1,-20\(,, Cer. Dl•o• 1005-4039 SPRAGUE 

tOOWVDC 
c.z .oos 1,1f, +80$--20%, Cer. Disc. 1005-4039 ERIE 

IOOWVDC 
C43 .011,d, +80'h-20$, Cer. Oise. 1005-1039 ERIE 

lOOWVDC 
C44 100 pt, +51,, Durmtca, 600WVDC 1601-0101 ELMENCO 
C45 33 pC, +5'f>. Durmlca, SOOWVDC 1001-0330 ELMENCO 
C>MI .00S 1,1!, +SOl-201,, Cer, Diec. 1005-4039 ERIE 

lOOWVDC 
C47 . 006 µf, +80%,-20\, Cer. Ol1c. 1005-4039 ERJ.t: 

lOOWVDC 
C48 18 pf, +S'£, Durmica, 500WVDC 1001-0180 ELMENCO 
C49 S pl, +$%, .DurmJca, SOOWVDC 1001-0050 ELMENCO 
C50 .OS µf; +sot,-201,, Cer. Diec. 1005-5039 t;KU; 

25WVDC 
C51 • 005 pf, +80%--20%, Cer. DLsc. 1005-4039 ERIE 

IOOWVDC 
CS2 . OSµ(, +80%-201,, Cer. Diec. 1005-5039 ERIE 

25WVDC 
C63 .05 J.1(, +80%-20\, Cer. D1•c· 1005-5039 ERIE 

R42 470 ohms, +5%, 1/•w carbon comp. 
R43 lK ohms. _!5'1, 1/fw carbon comp. 
R44 Delete 
R45 2. 2K ohms. +5%, 1/4w carbon comp. 
R>MI 2. 2K ohms, '+5%, 1/◄w ce.rbon comp. 
R47 2.2.K ohms, :;5\, 1/4w carbon comp, 
R48 2. 2K ohms, '+51,, 1/◄w carbon comp. 
R49 2.2K ohms. ♦sr.l,, l/4w carbon comp. 
RSO 2.2K ohma, +'5%, 1/4w carbon comp, 
R51 2, 2K obma, +st,, 1/4w carbon comp. 
RS2 2.2K ohms, +si, I/4w carbon comp. 
R53 2.2K ohm•, ♦5\, I/4w carbon comp. 
RM 2. 2K ohms, :;:'sit,, 1/4w cafflOn comp. 
RS5 560 ohms, +5\, l/4w carbon comp. 
RS6 2. 2K ohm■;-+5%, I/4w carbon comp. 
R57 lK ohm1, +sl. t/4w carbon comp. 
R58 330 ohms, -♦SI, 1/4.w carbon comp. 
R59 1. 8K ohma;-+5%, l/4w carbon comp. 
RGO 15K ohms, +5%, 1/4w carbon comp. 
RGI 51 ohms, +~, 1/4w carbon comp. 
R62 100 ohma,-+5%, l/4w carbon comp. 
R63 4.70 ob.me, +'51,, l/4w carbon comp. 
R84 15K ohme, "'+5%, J/4w carbon cornp, 
R65 5. lK ohm,;-t:61, l/4w carboo comp. 

INDUCTORS 

25WVDC 
CM 10 µI, Tant. 20WVDC 1008--0100 KEMET 
C55 • OS ,-.r, •80'\-20\, Cer. OJac. 1005-5039 ERIE 

25WVDC 
C58 . 05 1,11, +801,-201,, Cer. Diec. 1005-5039 ERIE 

25WVDC 
C57 . OS pf, +80$--20%, Cer. 018c. 1005-5039 ERJE 

25WVDC 
C58 10 µJ, T&Dt 1008-0010 KEMET 
CS9 .015 pf, +80%-20I, Cer. Diec. 1005 .. 5039 ERIE 

25WVDC 
C60 • 06 µf, +80-20%. Cer. Dl■c. 1005-5039 ERIE 

2SWVDC 
C61 • OS µl, +801,-20%, Cer. Diec. 1005-5039 ERIE 

25WVOC 
C62 390pf, +$% Ounnlca, SOOWVDC 1001-0391 ELMENCO 
C63 390pf, +'5% Durmica, SOOWVDC 1001--0391 ELMENCO 
C64 10,.1, fut, 20WVDC 1008-0100 KEMET 

Ll Uµ», RFooll 
L2 16 µH, RF coll 
L3 15p.H, RF con 
L4 •t 1/2, 2, or 2 l/2 turn rnicrometal 
L5 •1 1/2, 2, or 2 1/2 turn m1crometal 
UI •1 1/2, 2, or 2 1/2 turn mlerometal 
L7 15pH, RF coll 
L8 15pH, RF coll 
L9 lSµHy 
LIO 680 µ,H, at· cou + 10% 
Lil 680 pH, RF coU +'10% 
Ll2 •2, 2 1/2, or 3 turn mlcrometal 
L13 •2, 2 1/2, or 3 turn mtcromctal 
Ll4 •2, 2 1/2, or 3 tum mtoromotal 
LIS 1Sp1-l1 RF coll 
LIS 16pH, RF coll 
L17 .68 ,.it, RF e<>il 

C6S 10¢, Tant, 20WVOC 1008-0100 KEME1' 
C58 820pf +8011,-201 Cer. D110. 500WVOC I005-0S21 ERIE 
C67 S20pf +80:\:.201 Cer. Dl•c.. SOOWVDC 1005-0821 ERIE 
C68 .05µ[+80 20\l,Cer.Dlac.2SWVDC 1005-5039 ERIE 
C69 820pl +80$--20$, Cer, Dl&c,500WVD< 1005-0821 ERIE 

OIOD£S 

CRl HP2800 
CR2 MV1638 
CR3 Deleted 

rI'FT STOCK NO. MFG. 

1005-5039 ERIE 

1005--0821 ERIE 

1001--0102 ELMENCO 

1065-0100 AB 
1065--0100 AB 
1065-2201 AB 
1065-2201 AB 
1065-2201 AB 

1065-3301 AB 
1065-2201 AB 
1065- 3301 AB 
1065-3301 AB 
1005-2201 AB 
1065-3301 AB 
1065-0051 AB 

1065-0056 AD 
1065-1001 AB 
1066-1001 AB 
1065-2201 AB 
1065-1001 AB 
1065-1001 AB 
1065-2201 AB 
1065-2201 AB 
1065--0470 AB 
1065-2201 AB 
1065- 1202 AB 
1065-0680 AB 
1065-2401 AB 
1006-1002 AB 

1065-0390 AB 
1065-1001 AB 
1065-4701 AB 
1065-0220 AB 

1065--0180 AB 
1065-1001 AB 
106fHl4.70 AB 
1065-0680 AB 
1065-1501 AB 
10$5-1001 AB 
1065-3301 AB 

TFT STOCK NO. MFO, 

1065-0"70 AB 
1065-1001 AB 

1065-2201 AB 
1065-2201 AB 
1065-2201 AB 
1065-2201 AB 
1065-2201 A8 
1065-2201 AP 
1066-2201 AB 
1065-2201 AB 
1065-2201 AB 
1065-2201 AB 
1065--0560 AB 
1065-2201 AB 
1065-1001 AB 
1065--0330 AB 
1065-1801 AB 
1005-1502 AB 
1065-0051 AB 
1065-0100 AB 
1066-0470 AB 
1065-1502 AB 
1065-5101 AB 

1530-0150 DELEVAN 
1530--0150 DELEVAN 
1530--0150 DELEVAN 

1530--0150 DELEVAN 
1530-0150 DELEVAN 
1530--0151 
1530--0681 DEL£VAN 
1530--0681 D£LEVAN 

1530--0150 DELEVAN 
1530-0150 DELEVAN 

DELEVAN 

1282-2800 HP 
1290-1638 MOTOROLA 

I 
R !'I. 
St 5 3 
l l 
T T 
R lit. 

51 5 
I I 

I I 
R R 

4849 
I I 

~ ft. 
47 4-6 
I I 

Z3 

~ 

22. 

ZI 

A2, L.O. BOARD, MOD£L 723 

CKT. REF. DESCRIPTION 

DIODES 

CR4 HP2800 
CRS HP2800 

INTEGRATED cmcutTS 

Zl SN74.10N' 
Z2 DM7fl16N (0M8280) • 
Z3 DM7◄176N (DM8280) • 
Z4 SN7472N ·• 
ZS SN7400N -
Z6 SN7403N • 
Z7 LM741C• 

TRANSISTORS 

Ql 2114275 NPN 
Q2 21'<5208 PNP 
Q3 2N6208 PNP 
Q4 2NS179 NPN 
Q5 2N5179 NPN 
Q6 2N5179 NPN 
Q7 2N4121 PNP 
QB 2N4275 NPN 
Q9 2N3563 NPN 
QlO 2N3563 NPN 
Qll 2N3563 NPN 

TRANSFOR>IER 

Tl Trilllar 
T2 Trifll&r 

MIXER 

T)'f)O R-CDB-119 

P. C. BOARD 

L. O. Board 

MISC, 

Shioldlng Bead 

l @ f 57 

~ LI 

Lib ti 
I L l5 

TFT STOCK NO. MFG, 

1282-2800 HP 
1282-2800 HP 

1100-7410 NATIONAL 
1100-8280 NATIONAL 
1100-8280 NATIONAL 
1100-7472 NATIONAL 
1100-7400 NATIONAL 
1100-7403 NATIONAL 
1100-074.1 NATIONAL 

1271-t275 FAIRCHILD 
1271-5208 FAIRCHILD 
1271-5208 FAIRCHILD 
1271-5179 FAfflCHILD 
1271-5179 FAIRCHILD 
1271-6179 FAfflCHILD 
1271-4121 FAfflCHILD 
1271-4275 FAfflCHILD 
1271•3563 FAIRC»n.D 
1271-3583 FAIRCHILD 
1271-3583 FAIRCHn.D 

1501-0001 
1501-0001 

4500--0001 OLEKTRON 

1600-00,t? 

1501-()654 TDK 

@> 

!MIXER 

Z.t 

LO. BOARD 
6608-0250 A2 

I 

•• I 
I 
I 
I 
I 
I 
I 

e·I 
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 

•• 
I 

l 
' I 
I 
I 
i 
I 
' I 

ro -t'SN 
8(/.SS 

Pl 

9 

i..Z. 
/S 

70 +sp, 
8(/$$ 

s ....... ___ _, 

SMHs 3,5PP 2 
Fli!OIII CH-Al·/9 

GND I 

TO +ISV 15 
BUSS 

TO +s-v 8 
BUSS 

200KII'£ 3,5VPP ti, 
FROMC#-A/-12 

GND 7 

70 -1sv 111, 
BUSS 

-rt> ,::-p.Sw9 • G, 

( S1M1'f0,lg +6 V) 
.3 

ID 
ti 

/2 
13 
14 

ro -1sv 4 
BUSS 

L8 
IS' 

-=-

c57 

• 05" I 
-=-

I NOTESo UNLESS OTIIF.R.WJSF. SP£CJFl£0: 
I. RESlS'rORS - VALUES lN OHMS .t.51. 1/4 WATT. 
Z. CAPACITORS - VALUES CN M[CROttARAOS. 

Cl 

1-oos 
,:;<,,,7 
820 P+ 
..r 

Lo.------------- VCC FOR i!S 

/;!It,, ,V7 ll!IB 
/I< II< 2,ZI<-

z 

C21 
.:t..os 
-=-

RI 
/Jt:. 

c7 8201 
P.f. 

R20 
1/r:. 
~21 

C'
RS l°"s Z,Z/r:.. 

-=-

2,ZI:. 2,ZJ:: 2,ZK 

c<..B 
.I_ .OS 

RIO 
3.31c: 

C/5 

1•005 

-=-

Cit., 
27pr= 
c,7 

....,..__ ....... ~a.?. P:: 
Q3 

Sa:,8nC/8 
~/3 
5"I 

RS? 
/IL 

-=-

RS, 

1,8/r: ~ Ct,./ 

-~/5Ml-le:--\ 
L.0WAIIS5 
L/7 

,OS- .t;,,B 

SI 

-=-

SN74t:JO 
SN74<J3 

2 

741 3 ,~. 4 
2 7 

5 3 . <, 
-VCC-/ 5 ' 7 

GNO 

1.1 p 

-----L. O. 9Uf'F"E'A ------....._ 

IZ37 

4"70 

ll.4!J ______ ,_~~' 
c?f C4-7 L/4-aw I .oos.I ~ 

-=- c4:,-:-

C-41 .e4D 

.ooS 

ll/5 

s~ 
-=-

C:::5Z. 

.I_, OS 

-=-

JIPA-:z800 

'\....._ MI~ EP. C_l?_S __ _,I 

74/0 

-rt 

R£VIS10NS 

12:,C: INPCJT~ 
I~ CI./ANN& J:/L. 

22 GNt:) 
f=L'Z. 

L----' ZI 10, 7 Mil-e O(JT'Pllr 
TO /,F. BOA.trD 
C/-1-,43 • .JI 

?OGNO 

AF' INPUT FROM 
17 Hlr:.H LEVE:L PAO 

AP-TS/ - 5 

18 Gtvv 

CIMRJNENT .ll:SIGNA~ 

FIRST LAST DELETED 

CI c ,7z.. ra, 
Cl?! CR5 ce.:3 

LI L/7 

QI QI/ 

I?/ ,et;.4 
.e-, e .21 
ll~,.ir# 

Tl TZ. 

'i! I z.5 
14 vcc I 14 ra' 

l....--+-/3 
~--+-/2 

/3 2 

12 3 

// 4 

10 5 
II 
/0 

.•TF17: TIME AND FRE'QUENCY TEGHNOLOOY,//111. •. 

9 " 9 OCAL&-- AHltOva.O•Y 

8 8 
!: ~~ugi~ ;E~~~£!1:'.u~LCRTO~~ir5v::~ •. SHofill. &:,~tJNl::>IN#l TEST -POINT'S A I - C>z P,ZO,SeA.NS' I 5. v01,TAGESAR~occo11orrro11s. ~12!.~qucAJCv 5Y'NTl-(ESIZl=R i=1c::,, c.-5 MOOE''-723 ::;;~:;~•• L_ ______________________________ .;__ __________ .........__ _____ ---i=~=..., 

L,O. 80AAi?.C> A2 

wigfi
Stolen 2 Line Transparent
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A3 IF BOARD, MODEL NO. 723 

CKT. REP. DESCRIPTION MYG. 

PCB I.P. 1600-0061 

CAPACITORS 

Cl . 05 pt, Dlac, Ce-ram. 25WVDC 1005-5039 Erte 
C2 10 µf, TANT, 20 WVDC 1008-0100 Kemet cs • 05 sif, Otac. Ceram. 25 WVDC 1005-5039 Erte 
C4 l0pf, TANT, 20 WVDC 1008-0100 Kemet cs 39 pf, Ou.rmloa, 5'.l,, 500 WVDC 1001-0390 Elmenoo 
C6 220 Pf, Durmlca, 5%, 500 WVDC 1001-0221 Elmen,::o 
C7 24 pf, Ourmlca, 6%, 500 WVDC 1001•0240 Elmenco cs 15 Pl, Durmlca, 51,, SOO WVOC 1001-0150 Elmenco 
C9 • 05 pL Diec. Ceramic, 25 WVDC 1005-5039 £rte 
Cl0 • 05 µf, Dtac. Ceramic, 25 WVDC 1005-6039 Erle 
C11 10 id, TANT, 20 WVDC 1008-0100 Kernel 
C12 . 05 1,1!, Disc. Ceram. 25 WVDC 1005-5039 Erie 
C13 • 05 ,_.f, Ot1c. Ceram. 25 WVDC 1005-5039 Erie cu . 05 1,1f, Olac. Ceram. 25 WVDC 1005-5039 :Erle 
C15 . 05 pf, Dlac. Ceram. 25 WVDC 1005-50'9 Erle 
C16 6.8 pf, Tabular Cer. "- .25 pf. 500 1000-0068 Erle 

WVDC 
C17 • 05 1,it, .Dlac. Cflr&m. 25 WVDC 1005-5039 Erle 
C18 • 05 pf, Dlac, Ce ram. 26 WVDC 1005-5039 Erle 
C19 . 05 pt, Diec. Cer&m, 25 WVDC 1005-5039 Erie 
C20 • 05 µf, Disc. Ceram. 25 wvoc 1005-5039 Erte 
C21 .os "''• Disc. Ceram. 25 WVDC 1005-5039 Erle 
C22 10 µ.f, TANT, 20 WVDC 1008-0100 Kemet 
C23 • 05 µf, Dlac. Cera.m. 25 WVDC lOOS-5039 Erle 
C24 • 05 µf, Disc. Ceram. 2S WVDC 1005-5039 Erie 
C25 • 05 µf, Diec. C-eram, 25 WVDC 1005-5039 Erle 
C28 10 ~I, TANT 20 WVDC 1008-0100 Komet 
C27 • 05 1.d Diec. Cer&m. 25 WVDC 1005-5039 Erle 
C28 . 05 µf Disc. Cera.m. 25 WVDC 1005-5039 Erle 
C29 .OS,,f Dtac. c.eram. 25 WVDC 1005-5039 Erle 
C30 1 id, Alwn ElecL 25 WVDC 1010-0010 Sprague 
C31 2000pf, Durmtca, .1:S'l,, 500 WVDC 1001-0202 Elmenco 
C32 620 pf, Durmlca, •51, 500 WVDC 1001-0621 ElmeDCO 
C33 330 pf, Durmlca, :tSI, 600 WVDC 1001-0331 Elmenco 
CM . 05 pf, ot,c. Cer. ZS WVDC 1005-5039 Erle 
C35 . 05 pt, 01,c. Col', is WVDC 1005- 5039 Erle 
C38 . 05 1,1f, Diec. Cer. 25 WVDC 1005-5039 Erle 
C37 27 pf, Durmlca, *5%, 500 WVOC 1001-0270 Elmeaco 
C38 120 pf, DurmJca, :t5%, 500 WVOC 1001-0121 Elmenco 
C39 • 05 µ1, Dlac. Ceram. 25 WVDC 1005-5039 Elmeneo 
C40 • 05 µf, Diec. Cera.rn. 25 WVDC 1005-5039 ElmeD(:o 
C41 • 05 "'• Disc, Coram. 25 WVDC 1005-5039 Elme.nco 
C42 10 µf, TANT, 20 WVDC 1008-<llOO Kemet 
C43 10 µf, TANT, 20 WVOC 1008-0100 Kemet 
cu 10 µ1, 35 V Tantalum El&ctrolytlo 1008-<!100 Kemet 
C45 360 pf, Durm.ica, .asl, 500 WVOC 1001-0361 Elmeuco 

IF BOARD , MODEL NO. 123 

CKT, REP, DESCRIPTION MFG. 

DIODES 

CRl HP 2800 1282-2800 HP 
CR2 IN 3064, Sutcon 1281-3064 Fairchild 
CR3 IN 3064, Slllcon 1281-3064 FatrcbUd 
CR4 IN 3064, Sillcon 1281-3064 F&lrehlld 
CR5 IN 3064. S1 Diode 1281-3064 Fa.trchlld 
CR6 HPA ,.00 1282-2800 HP 

INTECRA TED CIBCUITS 

Zl J.C. MC 15SO " 1100-1550 Motorola 
Z2 I.C. MC 1550 1100-1550 Motorola 
Z3 J.C. MC 15966• 1100-1547 Mot.orola 
Z4 1.c. LM 741C ~ 1100-0741 Nat1 l 
ZS J.C. CA 3028 • 1100-3028 RCA 
Z6 J.C. Ul 74.IC~ 1100-0741 Nat1 l 
Z7 J.C. LM 741C 1100-0741 Nat.1 I 

Tl Trao,former 1501-0001 Trltllar 

RESISTORS 

Rt 12K ob.ma, Carbon comp. -t:5%. 
1/4 Watt 

1065-1202 AB 

R2 3. 3K ohm.1. Carbon Comp. i:51,, 
1/4 Wau 

1065-3301 AB 

R3 1. 2K ohms, Carbon Comp. •5~, 
1/f Watt 

1065- 1201 AB 

R4 5 . 8K ohms, carbon Comp. ¼5%, 
1/4 Watt 

1065-5601 AB 

R5 1K ohm■, Cubon comp. :t5'1,, 
1/4 Watt 

1065-1001 AB 

R6 12K ohm,, Ca.rt,on Comp. -t:5%, 
1/4 Watt 

1066-1202 AB 

R7 3, SK ohm•. Carbon Comp. -t:5%, 
1/4 Watt 

1065-3301 AB 

RS l, 2K ohms, Carbon Comp. ,t5%, 
1/4 Wall 

1065-1201 AB 

R9 330 ohme, Carbon Comp. t5'1,, 
1/4 Watt 

1065-0330 AB 

RIO lK ohms, Carbon Comp. •51,, 1065- 1001 AB 
1/4 Walt 

Rll 33K ohm,, C..rt>on Comp. J:5\, 
1/4 Watl 

1065-3302 AB 

Rl2 33K obma, carbon Comp. :t.5%, 1065-3302 AB 
1/4 Wall 

Rl3 lK ohm.a, Carbon Comp. s5\, 1065-1001 AB 
1/4 wau 

IF BOARD, MODEL NO. 723 

CI\T, REF, DESCRIPTION 

RESISTORS 

R14 4, 7K ohms, Carbon Comp. -t:5'1,, 
1/4 Walt 

1065-4701 

R15 lK ohin1, Carbon Com,p, .t5%, 
1/4 Watt 

1065-1001 

R16 lK ohm■, Carbon Comp. at.Si, 
1/, Watt 

106S-1001 

R17 IK 0Mn1, Carbon Comp. •5%, 
1/4. Watt 

1065-1001 

R18 &l ohms, carbon Comp. •5%. 1065-0051 
1/4 Watt 

Rl9 UC ohm■, Carbon Comp. *SI, 
1/4 Wall 

1065-1001 

R20 lOK oh.ma, Carbon Comp. :tS!f,, 
1/4. Watt 

1065-1002 

RZl 100 Ohm.a, Carbon Comp. ct:5%, 1065-0100 
1/4 Watt 

R22 10K ohm■, Carbon Comp. ¼5\, 1065-1002 
1/4 Walt 

R23 lK ohms, Carbon Comp • .t:5%, 1065-1001 
1/4 Watt 

R24 100 ohms, Ca.rbon Comp. t5%, 
1/4.Watt 

1065-0100 

R25 1. SK ohm•, Carbon Comp. :t5%, 
1/41"att 

1065-1&01 

R26 I. 5K oh.ma, Carbon Comp. :t.SI, 
1/4 Watl 

1065-1501 

R27 IOK ohm.1, Carbon Comp. it:5%, 1065-1002 
1/4. Walt 

R28 ◄• 7K ohnl1, Carbon Comp. :t5%, 1065-4701 
1/4 wau 

R29 lK ohm4, Carbon Comp. • 5%, 
1/4 Watt 

1065-1001 

R30 330 ohm,, Carbon Comp. •5%,, 
1/4 Watt 

1065-0330 

R31 680 ohln1, Carbon Comp. a:6%, 
1/4 Watt 

1065-0680 

R32 1. 2K ohms, Carbon Comp. J:51, 
I/4 wau 

1065-1201 

R33 lK ohme, Carbon Comp. •Si, 
1/4 Watt 

1065-1001 

R34 51 n • Ca.rbon comp • . di, 
1/4 Watt 

1065-0051 

R35 12K oh.m•, Carbon Comp. :t-5%, 
1/4 Wall 

1065-1202 

R38 15K ohm.a, Carbon Comp. •5%, 
1/4 Watt 

1065-1502 

R37 lOK oh.me, Carbon Comp. •&%, 
1/4 Wall 

1065-1002 

IF BOARD, MODEL NO. 723 

CKT. REF. DESCRIPTION 

RESISTORS 

R38 lOK ohm•, Carbon Comp. :tS\, 
1/4 Watt 

1065-1002 

R39 2. 7K ohms, Carbon COmp. *51, 
1/4 Watt 

1065-2701 

R40 s. 2K ohms, Carbon Comp. J:5%, 
1/4 Watt 

1065-8201 

R41 1 K Pote.nt:iorneter 1072-1001 
R42 680 ohms, Carbon Comp. tS%, 

1/4-Watt 
1065-0680 

R43 12K ohm.a, Carbon Comp. a:6%, 
11, Watt 

1065-1202 

R44 680 oh.m.e, Carbon COmp. :t.51,, 
1/4 Watt 

1065-0680 

R46 2,2K ob.me, Carbon Comp. :t5%, 
I/4. Watt 

1065-2201 

R46 lK Ohme, CarbOn Comp :t.51,, 1066-1001 
1/4 Wau 

R47 22 ohm•, :t:5% 1/tw Carbon Comp, 1055-0022 
R48 22 ohme, •511/4w Cal'bon Comp. 1065-0022 
R49 47 obme, ;t51, l/4w Carbon Comp. 1065-0047 

INDUCTORS 

Ll 15pH, RF Coll >10'/, 1530-0150 
u 15 pH, RF Coll •IO$ 1630-0150 
LS 3 ,,.e, Variable Coil 1577-0001 
u 18 pH, Variable Coil 1577-0018 
LS 15 µH, RP COIL, *10'1, 1530-0150 
L7 15 pH, RF Coll, >10'/, 1530-0150 
L8 15 pH, RF Coll, >10'/, 1530-0150 
L9 15 µ.H, RF CoU, :UO'li, 1530-0150 
LIO 1 µH, Variable Coll 1577-0003 
LU 82pH, RF Coll 1530-0820 
Ll2 15 µH. RF Coll, :t:101, 1530-0150 
LlS 180 µH, RF Coll 1530-<!180 

RELAYS 

Kl Relay Type PRB 3510 1880-0001 

FILTER 

Fl 10. 7 MHz, f'Uter lOSZ-0001 

TRANSISTORS 

Ql 2N 3563, NPN 1271-3563 
Q2 ZN 4275, NPN 1271-5275 
QS 2N 4121, PNP 1271--4121 

MFC. 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

AB 

MFG. 

AB 

AB 

AB 
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AB 

AB 

AB 

AB 

AB 

AB 
AB 
AB 

Delevan 
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Delevan 
Delevan 
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t>olevan 
Delevan 
Delevan 
Delevan 
Mevan 
Delevan 
Delevan 

Clare 
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RI R4-9 ~, ~7 

NOTES: UNLF.SS OTHER~"IBE SPF.CITIED: 
I. Rt:S!SfORS - VALi/ES IN OHMS t59,, 1/4 WA'JT. 
2. CAPACITORS - VJ\LUF.S IN MICROFARAOS. 
S, INDUCTORS .. VALUF.S IN MICROHENRYS :tto«:I, 
4. •F.~CTORY S~LECT VALUE. TYPICAL VAWE SHOWM. 
5. VOLTAGES ARE DC CONDITIONS. 
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!TlEJTL TIME AND FREQUENCY TECHNOLOGY. INC. 
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A4, DISCRIMINATOR BOARD~ MODEL 123 

CKT, REF. DESCRIPTION MFG. 

CAPACITORS 

Cl 10 •I, 10%, TANT, 20 WVDC 1008-0100 Kemet 
C2 10 •I, 10%, TANT, 20 WVDC 1008-0100 Kemet 
cs 10 1,1f, 101,, TANT, 20 WVDC 1008-0100 Kemet 
C4 270 pf, :t:5%, Ourmlca, 600 WVDC 1001-0271 Elmenco 
C5 10 pl, •5%, Dunntca, 500 WVDC 1001-0100 Elmenco 
C6 10 pf, :t5'1,, Durmlca, 500 WVDC 1001-0100 Elmenco 
C7 .051,1f, +80%--20%-D11c.Cer. 2S 1005-5039 .£rie 

WVDC 
cs 5100pf, •5\ Durmica, 500 WVDC Elmenco 
C9 6800pf, ::t:5%,, Ourmlca, 500 WVDC 1001-0682 Elmeoco 
CI0 2000pf, :1:5%, Durmica, 500 WVDC 1001-0202 £1menco 
Cll 5100 pf, :1:$4', Durmica, 500 WVDC Elmenco 
C12 150 pf, .t5'l,, Durmlca, 500 WVDC 1001-0151 Elmeoco 
Cl3 250 ,rl, Alum £lee& 6 WVDC 1010-0251 Sprague 
Cl< 24. pf, 151'. Ou.rm.lea, 500 WVDC 1001-02.40 £1menco 
CIS JOO µf, Alum Elect, 16 WVDC 1010-0101 SPUi\16 
Cl6 . 2 µI, +60%-20% Diec. Cer. 1005-2029 Erie 

25 WVDC 
Cl7 . 05 ,..r, +801,-20% Disc. Cer. 1005-5039 Erie 

25 WVDC 
Cl8 . 05 JAf +80%-20% Disc. Cer. 

25 WVDC 
1005-5039 Erie 

C19 10 µI, '10%, TANT 20 WVDC 1008-0100 Kemot 
C20 . 05 pf, +801{,-20%, Ol1c,Cer. 1006-5039 Erie 

25 WVDC 
C21 10 J.1f, HO%, TANT, 20 WVDC 1008-0100 Kemet 
C22 10 µf, lO'l,, TANT, 20 WVDC 1008-0100 Kemet 
C23 25 1Af, Alum £lect. -GWVl'.>C 1010-0250 Sprfl&'J& 
C24 U0 pf :1: 5% Ourmtca 5 WVDC 1001-0151 Elmenco 
C25 . 2 µf ± 80%,-20% Disc. Cer. 1005-2029 Erle 

25 WVDC 
C30 • 0033 µI Poly. FUm 100 WVDC 1002-3349 Sprague 
C31 Sp! Tubular 1000-0050 Sprague 
C32 .033 µf ,t 10$ Polyfilm 100 WVDC 1002-3539 Sprague 
C33 1000 pf J::5% DurmlCa 5 WVOC 1001-0102 Elmenco 
C34 , 15 µ!, • 10%, Polyfllm 100 WVDC 1002-1529 Sprague 
C35 10 µ!, 10%, TANT 20 WVDC 1008-0100 Kemet 
CS6 .05 p.f, +801,-20%, Dl•c. Cer. 25 1005-5039 Erle 

WVDC 
C37 10 pf ;t$I Du.rmtca 500 WVDC 1001-0100 Elmenco 
C38 51 pf, •5<i, Durmlea, 500 WVOC 1001-0510 £lmenco 
C39 . 0033 µf, .HOI Polyfilm, 100 WVDC 1002-3349 Sprague 

RESISTORS 

RI 51 ohm• ;1: 5%, I /4.w Carbon Comp. 1065-0051 AB 
R2 51 ohms :1:. 5%, l/4w Carbol'l Comp. 1065-0051 AB 
R3 l0K ob.ms,. 5%, l/4w Carbon Comp. 1065-1002 AB 
R4 I0K ohms ,t 51,, I/4w Carbon Comp 1065-1002 AB 

A4, OISCRllllNATOR BOARD, MODEL 723 

CKT, REF, DESCRIPTION MFG, 

R6 l0K ohms :t. 5%. 1/4w Cal'bon 1065-1002 AB 
Comp. 

R6 4. 7K ohms* 5$. 1/4w Carbon 1065-4701 AB 

R7 
Comp. 

4. 7K ohms :1: sci. 1/4w Carbon 1065-4701 AB 
Comp. 

1066--0470 AB R8 470 ohm• .t 5%, l/4w Carbon 
Comp. 

1065-0470 AB R9 470 ohm& • 6%, 1/ 4w Carbon 
Comp. 

Rl0 2. 2K ob.ma .:1: 5%, l/4w Carbon 1065-2201 AB 
Comp. 

AB Rll 2. 2K ohme • 5%, I/4w Cart>on 1065-2201 
comp. 

R12 390 ohms .:1: 5'1, l/4w Carbon 1065-0390 AB 

Rl3 
Comp. 

12 ohm• ;1: 5%, 1/ 4w carbon 1065-0012 AB 
Comp. 

Rl4 330 ohm& • 5%, 1/ 4w Carbon 1065--0330 AB 
Comp. 

RlS 33 ohm• :1: 5%, 1/4w Carbon 1065-0033 AB 
Comp. 

Rl6 S. SK oh.me* 5%, 1/4w Carbon 1065-3301 AB 
Comp. 

AB R17 12K ohm•* 5%, 1/4w Carbon 1065-1202 
Comp. 

1065-2202 AB R18 22K ohms :s Sf£. l / 4w Carbon 
comp. 

Rl9 18 ohma :1: 5%, l/4w Carbon 1065-0018 AB 
Comp. 

1065-0470 AB R20 470 ohms .t 5%, l/4w Carbon 
Comp. 

1065-0056 AB R21 56 obme * 5%, l/4w Carbon 

R22 
Comp. 

470 ohms* 5"- 1/4w Carbon 1065-0470 AB 

R23 
Comp. 

56 obJne t 5%. 1/◄w Carbon 1065-0056 AB 
Comp. 

R24 lK ohm•• 5%, I/4.w Carbon 1065-1001 AB 

R25 
comp. 

lK ohms .t 5%. 1/4w carbon 1065-1001 AB 
Comp. 

1065-1001 AB R26 lK oh.ma* 5$, l/4w Carbon 

R27 
Comp. 

7. 5K ob.ml :1: 5%, 1/4w Carbon 1065-7501 AB 
Comp. 

Beckman R28 IK oh.me Vulable 1069-1001 
R29 1, 5K ohma ¼ 5%, 1/4w Carbon 1065-1501 AB 

Comp. 

A4, DlSCRIMlNA TOR BOARD, MODEL 723 

CKT, R~F. O~SCR IPTION MFG. 

RESISTORS 

R30 22K ohme :1:. 5%, 1/ 4w Carbon 1066-2202 AB 

R31 
COmp. 

120K ohme ,t 61,, l/4w Carbon 1065-2202 AB 

R32 
Comp. 

12K ohme • 5/f,, 1/4w Carbon 1065-1202 AB 

R33 
Comp. 

22K obme :t: 5%, 1/ 4w Carbon 1065-2202 AB 

R34 
Comp, 

S60 ohms * 5%, l/4w Carbon 1065-0560 AB 

R35 
Comp. 

5.6K obme * Sit l/4w Carbon 1065-3601 AB 

RS6 
Comp. 

l0K ob.ma¼ 5%, 1/4w Carbon 1065-1002 AB 

R37 
Comp. 

560 ob.Ina • 5%, 1/ 4.w Carbon 1065-0560 AB 
Comp. 

RTI lK Tharmietor 

INDUCTOR 

Ll 15 µH, BF Coll 1530-0150 Delevan 
L2 151,1H, RF Coil 1630-0150 Deleva.n 
LS U1,1H, RF Coll 1530--0150 Delevan 
L4 1000 ,µH RF Coll 1577-1000 Delenn 
LS 1000 µH RFCoU 1577-1000 Delevan 
L6 UJ.1HRFC0U 1530-0150 Delevan 
L7 15 J.1Hy RP Choke 1530-0150 Delevan 

DIODES 

CRI HP.A 2800 1282-2800 UP 

INTERGRA TED CIRC lJlTS 

Zl l.C. SP 380" 1100-0380 SIC 
Z2 1.c. MC 8601 a ll00-8601 Motorola 
Z3 I,C. LM 14lC'- 1100--0741 National 
Z4 J.C. LM 741C ~ 1100-0741 National 
ZS l.C. LM 301A' 1100--0301 1/otlooal 
Z6 J,C. LM 741C • 1100-07,U National 
Z7 J.C. LM 301A • 1100-0301 National 
Z8 I. C. 7805 • 1100-7805 

A4 Diacriminator Board 1800-0048 
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CALIBRATION SIGNAL 
Fli'ONI CH-AI-S 

z 

OPERATE/ CALIBRATE 

~~:Ai~~~;:~;; 4 
FP-SWl-5 

700K.1-1z. , av PP s 
FROM C/.I-A3 -17 

+l5V 11 

-/5V 1.3 

NOTES; UNLESS OTHERWISE SPECIFIED, 
t. RESISTORS - VALUES IN OHMS t;5', 1/4 WA.11. 
t. CAPACrTORS - VALUES OIi MICROFARAOS. 
S. INDUCTORS - VALUES lN MICROffENRYS 1101, 
4. •FAC'fORY SELECT \'ALUE. TYPICAL VALUE SHOWN, 
5. VOLTAGES AR£ UC CONDITIONS. 
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.,_ ________________ ,..... _________________________ __,4v7vo..,.....---t----p--------. 10 MODULATED 700. KHz Cl C39 ct6·C29 

+ G2.I 
11:rr I 10 

7.611. "':"' ~.35 
5.f, /( 

<=3<-

SIGNAL /:OR ACCESSQ~ 
TD RP-J/0 

I. os C~'3 tOKifz CAi.11//?ATION 
-::- ZS SIGNAL . IY RMS Fa? la:>~ ~----..;;;_------,..,..-fl----,---t-, CAll&fATION TO PR-SWJ-7 

CR/ Cl?/ 

Q. / G4 

RI K37 
1. I 'i 8 
LI L. 1 

TF·T. TIME AND FREQUENCY TECHNOLOGY,lrlC . 

APNtOVIIO ■Y DAAWH ■Y -0, , 

OIIAWINO NUM■&lt 

li,t,,0/•0..,0 
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A5 PEAK FLASHER AND METER AMP., MODEL 123 A5 PEAK FLASHER ANO METER AMP,, MODEL 123 

CKT. REF. DESCRIPTION M>'G. CKT. REF. DESCRIPTION 

CAPACITORS RESISTORS 

Cl 2SO ,_.f, Alum Elect, 6VOC 1010--0261 Sprague 
C2 • 05 el, +80%--20%, Cer, Oise. 1005-5039 Erie 

25 wvoc 
C3 10 1d, TANT, 101, 20 WVDC 1008-0100 Komet 
C4 • 05 ,-.f, +80%-20%, Cer. Disc. 1005-5039 Erle 

25 wvoc 

R20 lK ohma:161,, l/4w Carbon Comp. 1065-1001 
R21 lK ohm.~(£ l/4w Carbon Comp . 1065-1001 
R22 '10K ohm"'6% 1/◄w Carbon Comp. 1065-4703 
R23 680K ohm"'6'1, l/4w Carbon Comp. 1065-6803 
R24' 270K ohn:t,,ti5%, 1/ 4w Ca.rbon Comp • 1065-6803 

C5 10 µI, TANT, 10% 20 WVDC 1008-0100 Kernel 
CG 10 JJf, TANT, 10,, 20 WVDC 1008-0100 Kemec 

INDUCTORS 

C1 • 05 pf, +80%-20'%, cer. Dfsc. 1005-5039 Erie 
25 WVOC 

cs l0PF, 5'1, Ourmlca 500 WVDC 1001-0100 Elme.ooo 
C9 150 PF, 51, Durmica 500 WVOC 1001-0101 Elmenc:o 
Cl0 10 el, TANT, 10%, 20 WVDC 1008-0100 Kem.et 

Ll 15µH, RF Cell 1530-0160 
L2 1s µH. RF con 1530- 0150 
LS 15 µH, RF Coll 1530-0150 

DIODES 
cu 250 pf, Alum Elect, 6WVDC 1010-0ZH Kemet 
C12 10 µf, TANT, 101,, 20 WVDC 1008-0100 Kemet 
C13 250 el, Alum Eloct, 6 WVOC 1010-0261 Komot 
cu 1$0 PF, 5%, Ourmtea 500 WVDC 1001-0151 tlm,enco 
Cl6 4,7 PF, :t..2S PF, TubttlarCer. 1000-00.'I Erie 

CRl lN 4731 Zener 1283-4731 
CRZ lN 4735 Zener 1283-4135 
CRS HP 2800 1262-2800 

500 wvoc INTER ORA TEO CIRCUIT!! 
C16 250 el, Alum Elect, 6 WVDC 1010-0261 Sprague 
C17 . 22 el, '10%, PclyOlm 100 WVDC 1002-2224 Sprague 
cu 6. S ,-.f, TANT, 101:,, SS WVDC 1008-0068 Sprague 
Cl9 6.8 IJf, TANT, 101,, 35 WVDC 1008-0061 Sprague 
C20 25 µf, Alum Elect, 6 WVDC 1010-0250 Sprague 
C21 4. 7 PF, *· 25 PF, Tubular Cer. 1000--0041 Erle 

Zl l.C. LM 74.lC♦ 1100-0741 
Z2 J. C. LM 301A• 1100-0301 
ZS i.c. LM110C 1100-0110 
Z4 J.C. SP se.o ... 1100-0380 
Zs ,.c. LM110 1100-0710 

500 WVDC 
C22 . 0033 µI, • 10'1, Polylllm 100 WVDC 1002-33'9 Sprague 

RES!STORs 

Z6 J. C. SN7400 • 1100-7◄00 
Z1 I,C, SN754S1P • 1100-7551 
Z8 J.C. LM 301 I 1100-0301 
Z9 J,C. LM 302 

\ 
1100- 0302 

RI 499 ohms,;t.1$, Metal Fllm, 1/8w 1061-0499 Dalo 
R2 100K ohma,i6$, 1/4111' Carbon Comp. 1065-1008 AB 
RS 4.'1K obml,¼5~ 1/4w Carbon Comp. 1065-4'101 AB 
R4 4 . 'lK ohmsfl:5%, 1/4w Carbon Comp. 1065-4701 AB 
RS l0K ohms,:t. 26% Motal Film 1/Sw 1059-1002 Dale 
R6 !OK ohms,:t:. 251, Metal Film 1/Sw 1059-1002 Dalo 
R1 560 obms,:t6$ l/4w Carbon Comp. 1065-0560 AB 
RS 12K ohms.t:5%. I/4w Carbon Comp. 1065-1202 , AB 
R9 12K ohms•S'li, l/4w Carbon Corxll), 1065-1202 AB 
RIO 220 ohmsfi;5$, t/4w Carbon Comp. 1065-0220 AB 
Rll l0K obma,t:SI, l/4w Carbon Comp. 1065-1002 AB 
R12 1 Meg ohme,,t,5\, l/4w Carbon Comp 1065-1004 AB 
RIS 12K Ohms,:k6%, l/4w Carbon Comp. 1065-1202 AB 
Rl4 2. 'lK ohma,t,:5%, I/4w Carbon Comp. 1065-2701 AB 
R15 12J( ohms,s51,, 1/,tw Carbon Comp. 1065-1202 AB 
R16 4'1, 5K ohme,*1$, Metal Film 1065-4702 Dale 
R17 150 obms,..5%, l/4w Carbon Comp. 1065-01&0 AB 
Rl8 !OK ohm .. !%, Mei.I Film 1/Sw 1061-1002 Dalo 
Rl9 160 ob.me~% 1/4w, Carbon Comp. 1065-0150 AB 

P.C. Boord 

A5 Peak Fla.eher and Meter Amp 1600- 0049 

MFG, 

AB 
AB 
AB 
AB 
AB 

Delevan 
Delevan 
Oelovao. 

National 
National 
HP 

NaHonal 
NaUonal 
N&UODl.l 
S!g 
National 
N&Honal 
Motorola 
Natton.al 
National 

r 
R 5 @TR 

4 I 
I 

T 
R 
II 
I 

- R14- - Rt!-

f 
R 

1.4 
I 

~ (ill] 

® 
I 
R 
18 

l - Rt?.-

B. 
R 
8 
I 

LI 

C 
ll 

-R17 -

tt 

C. 
13 

PEAK FLASHER AND METER AMP. BOARD 

6608-0330 A5 

I 

•• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•• 
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I 

•• I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 
I 

•• 
I 

/>J 
r,..,...-

777+~v n 1-------' 
8C/SS 

10 +l5V 4 
Bf/SS 

LI ,~ 
. 

.-le, 
rzso 

I 
+lc:3 

l'a, 

---,~11A 
,3 

I> ,t?2. 

'IOO)c 

REV 1S10KS 

LTR Oe8cr1pllt.)l'I ,,.,. 
,4 ~eLeASED 'Tr} 

l?EVIS&C> P'61r. 
C ~GVISED PIZ 
0 REV/$60 PER 

THIJMBWIIEeL SW 3 
~ +0.1V TO 
FP·SW/1-A 

Zr:::--._ 7 1----~----------4---"-~i!,. ' ,,_ -
___ ..__-1......,~ 741 Yl~-..-----+-----.J.---------,-----+---11------------------------19 

,d v+ 4 l/ CRI 
'.~ IN4731 

I¾ 
~le<-

,!>IZ.3 110 .. 
,>4.1K 

TO FP- SWIO·A 

FlASHE~ CAL ',t+,ISYDC 

TO FP-IU - 2 Z. 1-1----_ -_ -...._ -► -_ -_.-_ t,.L_3_ -.---_-_-_-_-_-..,-... ----------~--------------
70 -l5V /5USS l~ ..rrf'Y"\.. lc4 I'& lcs 

I PEAie. /:LASHER 7 
OErs:;:.n:,,,es 

• IZIO 

FLASHERS ME7ER INPIIT 
~IV RMS Ri'(JMR>.s1113°" B 

6ND 7 

I-05 

1VGIJD 8//SS{ I ..__ 

z:z. --

--= 

+110 

I ... 
V V 

5 12.I~ 
101::.. 

Ml!:TER INPUT 
Cl-l·AZ~-~ 

~ t>.~ V li!:I-IS 
BND 

II 

~cu: u ll;NC 
GfolD I ill NC 

• - Iii IN'lf/(flNI /f#Vr ~ - ~ r• 
NC J. ~ NC 

C7 
-f:5 
I\ 

R-4 
4:·?I:. 
vv 

NON INVEl(ffNI IM't/T~rt1 'iz NC 

V• ~ ~ OVTPUT 
NC 1 710 • NC 

S/1174<>0 

NOTES; IJNLESS OTHERWISE SPEClnED, 
\. R£Sl!1TORS • VALlltS IN ORMJI •YI, 1/ 4 WATT, 
I. CAPACfrORS - VALUES IN )UCROFARADS. 
S. INDUCTORS • VALll&S IN MlCl\OlftNRYS • 101 
◄. 'FACT01'Y SELECT VALUE. TYPICAi~ VAt..UF. SHOWN. 
O. VOLTAGES ARE DC CONDrrtONS. 

c.20 
25 

+' . RZC . 
//t:: 

'•zzo 

• ll 8 
+.l. Clo ~ ,~ ... J 10 

4t----..11 Cit 
il~ .. 5 ~ ZSZ>+. ~9t ~ ' ~!! 14_ , 

I ,I ZID 
10 7400 

H CIZ. I.__ _____ _ 
+.I_ 10 Pu~sE sr~eTc ~ei;t'S 

~ LAMP Dl:t.\\/E.RS 

3 

,_e 

4 

Rl9 
160 . . 

y -"""-"'""---izo '-"FLASHER 7l) Fl'-Ctm-z 

1- I il'T ,3 
2 LM'251 ~+---~ 2.1 7'0 R.P -.J/J.. • <i 

SZ'7 
160 

I 

IZFM?ffr F2.ASl(fcll! 

+5V 

JI ~,. ,-
LED 

-J·v,·v,•.,_--118 '+" FLASI-IE/l TO FP-CR/0-2 

~ Z7 5 f 
T lM2SI -------119 Tl:) RP-.J/2•G 

~SMO~ ~LA~H612 

I 

,------------------------------------ /2. TO CH-AI0·'-
cie 

~~~ 
- .&:>z >------.. 

v-4 

-+- ~-B 

" 
IZ.t:!> 

-'~~ 
, IZ 14-
~ z. • .., I<-

·= IZl'S 

MODlJUIT/QV M~7E~ FP-M2. 

..,_-"1,11,•~"'.i.:...,...,... ___________________ ----4 JS 
7r:> ~P-..JIZ·A 
J2E"'IDT'fa 1,,/W,-a!!IL. 

·•ovcc 15 Z '2.1! 

I'( J 2A 

GNt>, 2Y 

C.IZ.3 
I-IPAZSOo 

lo 1------:..-----.. 
>RII 
'> 10,lc. 

COMl'ENSA ct)Ml'f"A/SA.TICW MI.AN(£8 INPUT • v~ 

INPUT " ourP/IT 

v- 30 I SAI.AA/C~ 

+" 

OFFSET NUU8e NC 

INVCP.T INPUT V.,. 

NON· INVO. • ,_ Ol/T'PUT 

r- 4 741 OFFSET NULL 

C.OMflJNENT DESIGNATOR 

FIR.ST LAST WLE!W 

Cl cz.z 
CRI c..R3 

LI l..3 

R2.+ 

ii ' 

i-..... 

BAlAIJCE. 

BALAIJC®V+ 
IJC OUTPUT..-----------1 

l'-IPUT BIAS !TlEfTL TIME ANO FREQUENCY TECHNOtDCIY,INC. 

V - RAU. - ~AOYaDeY 
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A 6 POWER SUPPLY BOARD A 6 POWER SUPPLY BOARD 

CKT,IIBI", DESCRIPTION TFT STOCK NO, MPB, CKT,RBI". DESCRIPTIONS Tl"TSTOCKNO. 

CAPACrTORB RECTil"IERS 

Cl Electro., 4000 µF a-28', 25V 1010-0402 Sprquo 
CZ Electro., 4000 µF *201, UV 1010-0402 Sprquo 
C3 Electro., 8000 µF !k20I. UV 1010-0802 Sprquo 
C4 Electro., 10 µF •20'li, 4&0V 1010-0100 Sprague 
cs Mica, 4'10 i,f" a-5$. 1001-0411 Elmenoo 

CR! 1N4002, lA, 200V PIV 1284-4002 
CR2 1N4002, IA, 200V PIV 1284-4002 
CR3 1N4002, lA, IOOV PIV 1284-4002 
CR4 1N4002, 1A, 200V,PIV 1264-4002 
CRS 1N4006, 1A, 400V PlV 1284-4004 

C6 Mica, 410 pF •5$ 1001-oh1 Ehnenoo 
C1 Cer., .06 µF +SOI -21)1,, 2SV 1005-5039 Erle 
C8 Tant., l0µF:UO'li, 20V 1008-0100 Kemet 
C9 Tant., 10 µF d0$, 20V 1008-0100 Kemet 
Cl0 TaD.t., 101'-F •IOI, 20V 1008-0100 Kemet 

Cll Cer., .0lµF+tOCJ,-20%, 26V 1005-1039 Erle 
Cl2 470, ~. 1/4W 1065-0470 ABR 

RES13TORS 

RI Wlrewound, 10 ;t&'fi, 3W 1068-0001 Ohmlte 
R2 Comp, 3. 3K ii:51,, 10 tum• 1065-3301 Allen-Bradley 
RS Vari. , 1K ·f.101 , 1/◄W 106!>-1001 Beckman 
R4 Comp, 3. 3K :t.-:5$, 1/◄W 1065-3301 Allen-Bradley 
RS Wlrewound, 10 *61,, 3W 1068-0001 Ohmtle 

R6 Comp, 3,3K ~. 1/4W 1066-3301 Allen-Bradle7 
R7 Vari. , lK dotl, 10 turne 1009-1001 Beckman 
R8 Comp, 3,3K •51t, l/4W 1008-0191 Oh.mite 
R9 Wlrewound, 0, U2 •&%, 3W 1008-0191' Ohmlte 
RlO Comp, 8800 •s~. 1/<W 1005-0680 Allen-Bradley 

RU Comp, 82Q *51,, l/4W 1005-0082 Allen-Bndloy 
Rl2 Comp, 5600 :t.-:5'1,, 1/4W 1005-0560 Allen-Bndloy 
R13 Vari., UCD d0$, 10 tu.ma 1009-1001 Bockman 

Rl4 Comp, l.8K$l, •&'I, l/4W 1065-1801 Allen-Bradley 
R18 100K ~. 1/4W 1065-1003 ABR 

TRANSffl'ORS 

QI St, Power NPN. MJE 3056 1272-3055 Motorola 
Q2 Si, Power NPN, MJE 3056 1272-8055 Motorola 

INTEGRATED CIRCU?l'8 

Zl LM723CN Regulalor \ 1100-0723 Katloaal. 
Z2 LM723CN Regulator ~ 1100-0723 Natlooal 
ZS LM723CN Regulator 1100-07U Kallonal 

• 
I I I 

QZ 

Ml"R, 0 
Motorola 
Moto?'Ola 
Motorola 
Motorola 
Motorola 

0 
GIii 

I I I 
I ~ I 

-{gr 

oof ZI 

~ 

@) 

l;g 00• h8 h8 *~® 
I ~~ i @ @ 1 ~ • ~@ 

I I 

•UU I I I 
~ 

aa 
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I 
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I 
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I 
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TWISTED PAIR 
FROM POWER 
TRANSFORMER 
CH-TH I 
CH-Tl-12 
18VRMS 

/'"'. 

\J 

TED + 25V UNREGULA 
FROM CH-CRI- + 

+12 V UNREG 
FROM CH·CR2·+ f° 14-.1-c. 

FROM CHASSIS 
CH-C.RI (-) 

FROM EMITTER 
+ 5V REG CH·Q 

TO BASE 
+ 5V REG CH·Q 

FROM FP-S9-7 
140V RMS 

GND{ 

l·E 

l·B 

,--
I 

+. Cl 
; ,4000 

25V 
I 

~ 
2 

4 

2 

19 

21 + C2 
:;.;::4000 

22 25V 

+ c~ 
;:::eooo 

I5V 

9 

10 

20 

12 

C4 
+10 

" 
" 

CR5 
450V .... 

15 ... 
IN4004 

HEAT SINK 
MJE3055 

~6)01 

..__ 

L_ 

21 

14 
13 
12 
II 
10 
9 

I 
2'-
3 
4 

iw 
8 7n 

LM723CN 

HEAT SINK 
MJE3055 

!)Q2 

12 
14 I ...__ 13 2---
12 3 L_ II 4 
10 ~:=J 9 

8 7'7 
LM723CN 

RI I '> 
82 > r3 l;2w•> 

14 I 
- 13 2-

L_ 
12 3 
II 4 
10 5 

-,.. C7 9 6 
' .05 

8 7n 
LM723CN 

RI 
1,0 .. 

.,vv 
3W 

lc,2 
,,..470 

R2 
3.3K .. 

-vVv 

-..;. 

+ ca 
;j:; 10 

20V 

R5 ,.o 
.,vv 
3W 

lc5 
,,..470 

-

R9 
0.1 
A A 

., vv 

lcs 
"'470 

-:::Cl I 
' 0.01 

-------7 
I 
I 
I 
I '> R3 

~ IK 

P/0 
•~ R4 ? 3,3K 

4 

11 

◄ 
~R6 + C9 
>3,3K :::: 10 

20V 

'R7 
-~ IK 

'> RS 
◄> 3.3K 
> 

16 

17 

13 

14 
•~RIO ◄ 

>Ri4 ► 680 
~I.SK + CIO -;;::10 .~ Rl5 

20V , ·IOOK 

>Rl3 
. 

• IK 
i...-1 18 

Rl2 
560 .. 
.,vv 

I 
I 

------ -- -- -- -- -- -- -- -- ----------- --- _ _J 

REVISIONS 

LTR DesertplJc.11 

R6t.EASED n:, Plf:OOVCTION 

p 

-15V TO FP-SW~·II COMPONENT DcSIGNA1Dli 

I FIRST LAST !UTED 

Cl C / 2 
+ I5V TO FP-SW9-2 CR I CR5 

ANO 
A8-I 

TO} -r,-s GROUND 

} 

+sv To 
CHASSIS 
+ BUSS 

+ I70VDC 

G.I G.2 

RI J?/5 

El "l 3 

4LL R:JWER 71cAN.5/STOR.S MfE.3055 

TO CH-A"7-.JI-B· 
NOTES; UNl.ESS OTHERWISE SPECIFIED, 

I. RESISTORS • V ALOES IN OHMS •5'., I/• WA TT. 

NC 
CVl<RENT LIMIT 
C URR'ENT SENSE 
INVElmN& IHl'UT 

N()I IIIVEllll"' IWU'I 
V REF 

v-

NC 

2. CAPACrrQRS • VALUES IN MICROFARAD6. 
3. INDUCTORS· VALUES IN MICROHENRY8 HO'I 
•• •FACTORY SELECT VALUE. TYPICAL VALUE SHOW!I. 
5. VOLTAGES ARE DC CONDmONS. 

AlfQUENCY COMP9JSATIJN 

v+ 
Ve 

!TIE!TL TIIIE ANO FREQUENCY 7ECHNCX.OOY, INC. 
INITAC.f.MA,.~-- («19}HHa ....... _ 

POWER SUPPLY 

FIG. <o-9 

wigfi
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A7 COUNTER-DISPLAY BOARD, MODEL 723 

CKT. REF. DESCRIPTION TFT STOCK NO. 
CAPACITORS 

Cl . 05 µ( ♦80-20% 25V Cer. Dia<:. 1005-5039 
C2 1 µ.f 25 V Electrolytic 1010-0010 
C3 22 pf Ourmtca ! 6% 100Hl220 

RESISTORS 

Rl 15K lO'I, 1/ 2w 1067-1502 
R2 lOMEG lO'I, l/4w 1066-1005 
R3 15K IO'I, 1/'lw 1067-1502 
R4 lOMEG 10'1, l/4w 1066-1005 
R5 15K IO'I, l/2w 1067-1502 
R6 IOMEG 10'I, l/4w 1066-1005 
R7 150K 5'1, l/4w 1065-1503 
R8 15K IO'I, l/2w 1087-1502 
R9 lOMEG IO'I, 1/4w 1086-1005 
RIO 150K 5'1, l/4w 1085-1503 
Rn 15K lO'I, 1/2w 1087-1502 
Rl2 lOMEG 10'I, I/4w 1066-100$ 
Rl3 15K lO'I, l/2w 1067-1502 
Rl4 lOMEG lO'I, 1/◄w 1066-1005 
R40 lK 5'1, l/4w 1065-1001 
R41 100!> 5'1, 1/4w 1085-0100 
R'2 1000 5'1, 1/4w 1065--0100 
R43 lK 5'1, l/4w 1065-1001 
R44 lK s'I, l/4w 1065-1001 
R45 lK 5'1, l/4w 1065-1001 
R46 1501l 5'1, l/4w 1065-0150 
847 2.'IKQ 5'1, t/4w 1065-2701 
R48 150K 5'1, I/4w 1085-1603 
R49 lK 5'1, 1/4w 1065-1001 

COILS 

LI 2 1/2 Turn Choke 1530-0025 

INTEGRATED CffiCl/lTS 

Zl SN 74'16 • 1100-7476 
Z2 SN 7400., 1100-7400 
Z3 SN 7400' 1100-7400 
Z4 SN 7490 ll00-7490 
ZS SN '1490-. 1100-7490 
Z6 SN 7490. 1100-7490 
Z7 SN '1400' 1100-7400 
ZS SN '1490 1100-7490 
Z9 SN '1400• 1100-7400 
ZIO SN 1476 1100-14'16 
Zll SN 1400 1100-1400 
Zl2 SN 74190 • 1100-7491 
Zl3 SN 74190 • 1100-7491 

A7 COUNTER-DISPLAY BOARD, MODEL 723 

CKT. REF. DESCRIPT ON T~TOT~~-

INTEGRATED cmcuJTS 

Zl4 SN 74190' 1100-7491 
Zl5 SN 74190 • 1100-7491 
Zl6 SN 74190 • 1100-7491 
Zl7 SN 74190• 1100-7491 
Zl8 SN 7430 f 1100-7430 
Zl9 SN 75453 ~ 1100-7553 
Z20 SN 7476 • 1100-7476 
Z21 SN 7475 ,. 1100-7475 
Z22 SN 7475 ... 1100-7475 
Z23 SN 7475 ~ 1100-7475 
Z24 SN 7475,. 1100-1475 
Z25 SN 7475 • 1100-7475 
Z26 SN 7475 • 1100-7475 
Z27 SN 7441 , 1100-7441 
Z29 SN 74-41., 1100-7441 
Z29 SN 7441" 1100-7441 
Z30 SN 7441,. 1100-7441 
Z3l SN 7441 • 1100-7441 
Z32 SN 7«1 • 1100-7441 
Z33 SN 75453 1100-7553 
Z36 SN 7400, 1100-7400 
Z37 SN 7472 • 1100-7472 
Z38 SN 7420 • 1100-7400 
Z39 MC 8601 .. 1100-8601 
Z40 SN 7◄90~ 1100-7490 
Z41 SN 7400 , 1100-7400 

MISCELLANEOUS 

P.C. BOARD 1600-0022 

FREQUENCY ~LARM OPTION 

CRl IN 3064 Sil- Diode - Option 1281-3064 
CR2 IN 3064 Sil-Diode - Opllon 1281-3064 

Kl Relay .. Pll8-3510 .. Option 1300-0001 

Z34 SN 7425 • Option 1100-7425 
Z35 SN ?◄00 • Option 1100-7400 

A7, BCD OUTPUT (OPTION). MODEL 723 

MFG. CKT. REF. DESCRIPTION TFT STOCK NO. 

ERIE 
SPRAGUE 
ELMENCO 

RIS lK 5'1, 1/4w 1oe5-1001 
R16 lK 5'1, l/4w 1065-1001 
Rl7 lK 5'1, l/4w 1065-1001 
R18 lK 5'1, 1/4w 1086-1001 
Rl9 lK 5'1, I/4w 1oes-1001 

AB I AB 

R20 lK 5'1, 1/4w 1065-1001 
R21 lK 5'1, 1/4w 1005-1001 
R22 lK 5'1, l/4w 1065-1001 
R23 lK 5'1, l/4w 1oes-1001 

AB 
AB 

R24 lK 5'1, l/4w 1085-1001 
R25 lK 5'1, t/4w 1066-1001 

AB R26 lK 5'1, I/4w 1065--1001 
AB R27 lK 6'1, l/4w 1065-1001 
AB R28 lK 5'1, l/4w 1065-1001 
AB R29 IK 5% l/4w 1065-1001 
AB 
AB 
AB 

R30 !K 5'1, 1/4w 1085-1001 
R31 lK 5'1, I/4w 1065-1001 
R32 lK 5'1, 1/4,w 1065-1001 

AB 
AB 
AB 

R33 lK 5'1, l/4w 1086-1001 
R34 lK 5'1, l/4w 1065-1001 
R35 lK 5'1, 1/4,w 1085-1001 

AB R36 1K 5'1, l/4w 1065-1001 
AB 
AB 

R37 lK 6'1, l/4w 1065-1001 
R38 lK 5'1, l/4w 1065-1001 

AB 
AB 
AB 
AB 
AB 
AB 
AB 

NAT't.. 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
TI 
Tl 

MV~ 

Tl 
Tl 
TI 
Tl 
NAT'L 
NAT1L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 
NAT1L 
NAT'L 
NAT'L 
NAT'L 
NAT'L 

FSC 
FSC 

CLARE 

NllC 
NSC 

MFG. 

AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 
AB 

E] E] E] B B EJ 
COUNTER DISPLAY A7 6608 0160 

I 

•• I 
I 
I 
I 
I 
I 
I 
I 

-I 
I 
I 
I 
I 
I 
I 

•• 
I 
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REVISIONS 

•• LTR Ducrt.ptlcm Dale 

A ~li,OSer> 'TO ~lt01>11r:.r10N. 
.a I ~C:0 ~JI 

I 
I ~l>o,.,E'N"1' 01i.lQNA"T10II 

~tlllCT w.,r DCAi'TIFO 

Cl C'S 

I 
C:.llll c:a.s ~. "-49 

I ., &41 

II 
I 

I I 
I 

TRAN6F"Elt 

I I 
I 

i 

I 
le ,;o 

Pl ........ 

I 
I 
I 
I 
I 
I 
I Ffo 

P.J 

I •• f5V 

I I I 

I 
I 

rvv-, 
~-------------------------------------,---------------------110 ,=p. S-w!;·Z vJ 

FP-SW4-5 15l--------------------------ll--------------------------------:,::-----------, 
,---------------------:,-----------+--------'la p:,. :SWtl•3 

8 1-------------------------t--------------1-------------f::::::::::.:;--~-----------I------~+ /:P-3W8-/ 

ll/· f',{. '> i;z.~8 RS- £7 f;~ RIO Kl/ Ill$ P/0 

-¾ 
Pio 
JI 

1,!!- 'lz.w '> ISOK ~lz!., l5tJK 'lz w l5()J( 1/!!-- ~;{...., ..) I 
OSS fl'- O&♦ ll9 Cl&C' It/& OSC. ~1'1-OSI 

-,--, 
I I I 

(/, 111 If 15 IZ O 10 

b Z27 7441 

123.1/51,76 
11 II -

I I 
I I I 

:, 1!!2/ 7-,. 75 

I 
/i, 15 /'I I~ IZ 1r IOCf 

b Z28 7441 
l23'f-51,78 

I I l I 

I 
If, 1/11'1 15 IZ II /0 9 

llS'IIS(,711 tt•'IS/#7. 
I I I I 

C o / z. 7 8 q /OMIT. o I 2. 3 'I 11 I# 7 B 'I IO Ml. o I 2. 3 J/ 5 I, 7 8 /OMIII, 0 I 2. 3 'I 5 (, 1 8 'I /()l'llff, 

) ' <I y ( ~ ,---+-+-'~ ~ <) y ~ ~ J.!Y .... '+-Y+-+-++, ~ ---' ..... 9 ~ J ' I ~ 
_J _j _J 

r- r, 
I 1 I I 

II, 15 /'I 19 12 II ID 9 

b ~29 7+fl 

/28'1!5(,?IJ 

I I J I 

§;[ff ..... J 
II f'O I ,.,_ 

~p : I _. ,..,,oo 
✓I ~ 1 -..r~/00 I 

1 I 
I I 1 

//, 111 /'f/9/'l 1/10'1 

I I 

.,7 
l I I 

/ (, I'S Ill IS 12 II 10 

b ~90 71441 

IZ~'IIS(;7tl 

I I J I I 

I I l 

/~ IS /'I IS 12 l/109 

l:>~211 '71t17.S 

ltB"IIS i,78 
I I 

I 

/I, 15 /J( 13 IZ 1110'1 

;:) r•1 "N4I 
12.Slf~<, 78 
I I l I 

-,- I 
I 1 
I I I 

/I, 15 /'I 1& It II 1q" 

D i!:U- ~7s 
/t~'-15 '- 78 

I I 

J. 

1 

/I, I'S /'f 13 IZ /110 9 

::> ~ g 2. ,.,,. , 

/23¥tl/,7/J 

I I I 

BCD Tt:> OE.C.i """"L-
- o•c:.ooEas 

C-. e1>o.c.H 

R.lS • 12. 38 i::-o~ 
1--:---+--- AU10 ~ 

OPTION 

I I • 
I I I 

/I, 15 /~ 13 l'Z.11 ID't 

I:) i#2tr, ~7S" 

/231/5 i,78 
I 

0G D ~ T°""""" i;: 
----+ ._,.,.,-c. M IUi, 

<oEAC.~ 
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I 

•• I 
I 
'I 
I 
ii 
I 
I 
le 
I 
I 
I i 

I 
I I 

I 
i 

I 
I . 
I 

I I 
1 
I 

I 
i 
I 

•• I 
I 
' 

I 

I 
I 

R5 
I.SK 

C4'> 

I 
l.os 

C/.-/ASS/S 

c~1 ,cez ---------
(~D) 

OVEN LITE 

R4-
S3 

~r ~AlE'L.t'RS-2 
CRS-1 ----+---

+2ov 
UN~~TEO 

I 
I 
I 
l 
I 

R7 
4.71( 

cs 
820 
PF 

t- lSV -------J \..-'"--+---~ 

5MI-IZ Ta ---------J 
RP-SW/-1 

NOTES; UNLESS OTHERWISE SPECIFIED: 
1. RESISTORS -VALUES IN OHMS *5'1, 1/4 WATT. 
2, CAPACITORS - VALUES IN MICROFARADS. 
3. INDUCTORS - VALUES IN MICROHENRYS *10$ 
4. •FACTORY SELECT VALUE, TYPICAL VALUE SHOWN. 
5, VOLTAGES ARE DC CONDITIONS, 

I 1AIS!l7E OVEN 

,-
1 

I 
I 
I 
I 
I 
I 
I 
L_ MC 1550 

C4 
470P.C-

COMPONE.~T D 6StGiiNATOG ~-
i:=1~ST LA.ST C>E\.E~O 

Cl C'-- - . 
c:"' C~I 

. -
"I lc:!S 1Zt. "-ruRZc 

REVISIONS 

LTR Deacrlptlm 

A ~cU:AScD Ta 

-7 
I 
I 
I 
I 

-c-; _ j____J 
1000/>F 

-7 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5M/-.IZ. I 
*~1±' xr~BI 

__ P_:t:_ - - p:J 

e<.o 

Date 

TIC>lv 

fTlEm_ TIME AND FREQUENCY TECHNOLOGY, INC. 

5 MHZ X TAL OSC ( AS> 

wigfi
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I 

A9 D/A CONVERTER, MODEL 723 (Optl011) I 
CKT. REF. DESCRIPTION MFG. 

CAPACITORS 

Cl 1 µ( 25V Electrolytic 1010- 0010 Sprague 
C2 l pf 25 V ElectrolyUc 1010- 0010 Sprague 

RESISTORS 
88 I 

RI 50K Cermet PotenUeoroeter 1069-5002 B6Ckm&n 
R2 50K Cermet Pot 1069-5002 B<,clanan 
RS 4.99K • 1% l/8wldotal Film 1061- 4991 Dale 
R6 4. 99K • 1% l/8w Metal Fllm 1061-4991 Dale 
R7 10.0K ~ 1% l/8w Metal Fllm 1061-1002 Dale 
R8 2. 2K z 51, 1/4w Carbon comp. 1065-2201 AB 
R9 4.99K • l'l, l/8w Metal Film 1061-4991 D1Ple 
RIO 4. 99K • 1% 1/8" Metal Fllm 1061-4991 Dale 
Rll 2. 2K * 61, l/4w Carbon Comp. 1065-2201 AB 
Rl2 4. 99K ¼ 111/Sw Carbon comp. 1061- 4991 Dale 

INTERGRA TED CIRCUITS 

Zl J.C. CY-2335 • 1122-2635 Cycon 
ZS I.C. SN 7400N • 1000-7400 NSC 
ZS LC. LM 74lcN . 1100-01,1 NSC 

INDUCTORS 

Ll 15 µHy RF Choke 1530-0150 Delevan 
L3 15pHy RF Choke U30-0U0 .Delevan 

TRANSISTORS 

Ql 2N 2222 Sl NPN Tranalator 1271-2222 NSC 
Q2 2N 2222 SI NPN Trantletor 1271-2222 NSC 

P. C. Boo.-d, Dlptal to Analog Con- 1800-0034 

88 g~EJ I 

~''"$ t ~ I B I ~ ~ 
I ZI 

vortor 

I 
I 

.. I 
D/A CONVERTER 6608-0230 

I A9 

I 
I 

•• 
I 
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I 
I 
I 
I 
I 
I 
I 
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A!CD 
.OIJ/t'Ha 
INPUT { 

GND 

P/o 

~ 
a:l 

~ 

~ 
fl' 
18 

17 

l!'. 

y 

)( 

w 
v' 
u 

// 
I.I 

i-----,. _/{ l r 

N 
~ 

10 r---i._1.~f_.l_ 

9 
/1; 

'-..I 

.... 

'CT/ON 771l5lc Pl SOCKeT CONNEi 
CONNs:r@ TD ii.3. C1JNNlCTEl) n:, 

' 4 
5" 

" 7 
a 
9 CH-A1•..Jll•3 

~ -r.:sv 
II -I-It!, V 

12 
/fl 
/,f -n::>RP•.Jl4 
15 4NO 

If, 
17 c:;H •-'f 7- -I 3- 'f. 

,a CU·A7-.J3- 7 ,, CH•A7..J.$•IO 

1,() CH-A 7 · .ns· I I 
21 ·CH ·A ?•J~ -t, 

Z2 Cl-l•A 7· ..J.3•9 

-4 
8 
C 
D 
e 
F 
µ 
.J 
I( 

' L 
M 
N 
p 

l 
s 

· T 
u 
V 

w 
X 

· Y 

! 

CH·A?-J~ 
tt:'t,J •Ai •...J4 -/I 

~H~7·..J4.IJ 

CH-A"'l•.J4•'9 

C>l·.A'?•.13•5' 

CH•A7•..)3•4 

DIG. l TA.L. "TO At-lA L.Odlt 

/ CON\/li!.l=l.TER. ~ 

I ~ 
z 33 

3 32 

4 3/ 
1.:- 30 ,-
II. 2'J 

7 'ZB ---
r 8 ~I 

Z1 

q 
CY-~~ 

2/,, 

/0 2S-

I•/ 24 
12 z, u ~ :22 >In 

21 >RJ ◄ 
~K . ·~ ◄ 

I~ 20 >s,,r . ~ 
'" 19 ~ 

(dAIN I 
17 18 ,- = 

f'., + ca. r --

lfO!'lla, um.as OTHICRWllll SPECIFIZD, 
l. ll!:DTORIJ - VALUES DC 0flld •11', l/6WA1T. 
I. CAPACTl'ON • VALUEB IM IIICIIOPAliile. 
I , IICDOCTOIIII • VALUES IN IIJCROIIElntD dO,, 
4. •FACTORY SELllCT VALUE, TYPICAL VAWE IHOWM. 
I . VOLTAGES ARE DC COIIDn'IONll. 

•+• OA. ••-' S'WlTc:M 

4,99K 4, • ., 1q_.f>K 
•AA . . 
Vy• vv V • • 

/ lc5 
ANO AMP. -----------. 

~(,, K 

2 7 ' Q.I r-¢; Go 2.VZZZZ 
.. i.M74-IC >1'8 

◄> Z,2K 
1)4.w -= :1:s•4 

l!'J ~/0 
4.9~K .•;.t'JK "AA .. .. . ... 

9 a ◄: -"4 l~ 
•~4.99K 

JO 74()0 GIZ • 
2N2222 = 

'::' 

.; /?~ 
>z.2K 

1,/4-w 
±~% 

- .:v 7V l!:2. 

COMlfJN£NT DESl6NA1'Dlt 

OffSETMILL§ 
/NM!R1'/N6 INl'O'f ~ vcc 
Nt:ININWT' INNT OUTPV1' 

•VEE OFFS/IT 1./IIL.L 

FIRST LAST 'i/JEJ.ET£ D 

Cl C3 

Q,I GH 
RI /il2 . 

L.M7-f/C s, -..5 

L../ L3 

SN7400 

P/o 

~ 

14 

~ 

LTR 

~ I VOLT D.C. 
RJli' :: I I< ll'L 
El!~OI! 

TO RP•.,)14 

REVISIONS 

,.,,r,.,, TIie' A#OnEOUBICY~#IIC. 
JllCJIL _,,,.Cl.otM.c.1- ,..,...., 

DIGITAL D ANAUJG 

wigfi
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Al0. MODULATION ALARM. OPTION MODEL 723 

CKT. REF DESCRIPTION MFG. 

CAPACITORS 

cs 15µ!, 2W ELECTROLYTIC 1010-0150 Sprague 
C8 IS,,f, 2SV ELECTROLYTIC 1010-0150 Sprague 
C20 ISµ!, 25V ELECTROLYTIC 1010-0150 Spngue 
C2l ISµ!, 25V ELECTROLYTIC 1010-0150 Spnl!U• 
C22 100.f, 16V ELECTROLYTIC 1010-0101 Sprague 
C23 lOOOpf. :t:5'i.V D.M. 1001-0102 Elrn.eDCO 

DIODES 

CRS INS064 SI Diode 1281-3064 FSC 
CR& INS064 SI Diode 1281-3064 FSC 

RELAY 

~ 
I 

-R39-

-R41-
!C23! 

A I I CA 

E] 42 5 
I I 

I 
~ C22 ~ I -R35-

K3 PRB 5510 Relay 1880-0001 Clare 

COIL 

L2 15',H d0% Molded R. F. Coll 1530-0150 Delevan 
L3 lS;,I.H ,UOCJ, Molded R. F. CoU 1530-0150 Delevan 

TRANSISTORS 

Q2 2N5087 St PNP Translator- 1271-5087 Motorola 
Q2 2N4275 St NPN Translator 1271-4275 NSC 
Q4 2N3567 Si NPN Tral181stor 1271-3567 NSC 

RE51STORS 

A ~ ~ (§ 
I 34 

~ 
-R37-

I -CR6-
I A 

-A36-
A 
~ ~33- K3 

I 33 32 
I I 

R32 3. SK •51. l/4W Ca.rbon Comp 1065-3301 AB 
R33 UK t.5'£ l/4W Carbon Comp 1065-1202 AB 
R34 270 obma :t:5% l/4W CarbOn Comp 1065-0270 AB 
R35 S60 ohm• ¾5% l/4W Carbon Comp 1065-0560 AB 
R36 lK *51, l/4W Carbon Comp 1065-1001 AB 
R37 lK •Si. l/4W Carbon Comp 1065-1001 AB 
R38 100K ;1;5'£ 1/4W C.rt>on Comp 1065-1003 AB 
R39 1K :t.51, l/4W CarboD Comp 1065-1001 AB 
R40 10K Pot.entlometer 20 turn Cermet 1072- 1002 Beckman 

I 
R41 lK •51, l/4W Carbon Comp 1065-1001 AB 
R42 2.2K ~% 1/4W Cubon Comp 1065-2201 AB I 

88®~ I 
I 

MOOULATION ALARM I 6608-0224 AIO 

I 
I 

•• 
I 
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I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

•• 
I 

I 2 I 3 I 4 I 5 I 6 I 7 I 8 
I ~•-- I .... _ -~ T IIVISIONS 

'"06-0tt♦I 7Z3/T34 TIYIIU DIICll,.ION IDI CM& AUtN DAJI 
I 4 I ReLeA ... T" PAOOUCTION 1.eu1 I , .,..z., 

A A 

.....-v,.. 
- ~\I 14'- ,---------------------------------~------- I-

L2 
_/§_ 

B +l5V 5 ~ t 1 

•lcs .x.,s >R~ 
{3.3K 

CH·AS-12. 6 
., + 

" C20 
15 

-

L3 

-15v 3 
15 

L...-...fYY'\ 

I 

'22 
~ .::: 

-

D t--'.,,---------
CO'-'!POi.JEilJ"T D&i>IGNATOlt 

l'IIU'T ~T 'C>.LeTet) 

1::.3 1(3 

L2 L3. 

R~2 124'3 

E 

I 

R33~ 
12.K •: 
~ 

J_ CB i,s 

' 

>► R43 ~R34 C24 
' 2.70 250 '-.270 ,, + 

" 
IV Q2 

2.N5087 R:¼ 
fK 

+., .. 
" • v 

,-.R?& CZ.I R371 ;> 5b0 15 IK 

~ 

2 l 

-= 

3 

:>R38 
.,IOOK 

Q3 
2.N42.75 

I 

CR 1o 
IN 30G,44 ~ 8 -RP-J1a-0 

R42.. 
2.2K ... 
·vv 

~°(6 
K~ 

Iv PRB3010 
Q 4 '-------.J /2. .__RP· J 12 ·£ 
2N?,567 

I0OOPF 
C25 

NOTES; UNLESS OTHERWISE &nClnEI>, 
I. RESIST0118- VALUES DI OIUIS•S'I,, 1/4 WATT. 
2. CAPACrl'ORS- VALUES DI IIICROl'AliDB. 
3. INDUCTORS - VALUES IN IIIICROIIENRTII *10!, 

;: ;~1~~~ !~~,;~ ~'i.~ro::."JCAL VAWE SIIOWN. 

4 l 5 

~ 

I 

I 6 I I 

B 

C 

-ti 
QJ 
I 

0 
0 
() 

0 
I---

D 

.... 

I I I I 
7: I :.1 ,..,_ I OUCltPTION I = --IEMOVEALI. 

11111S ANO SHAIP IIDGIS 

AlfD. 111~ 1 tuw,No wo. Jr••~ 
DONOTICAU ........ llff 01'-~01-0080 A 

NO. sea,,............,__ '"' o• 

•-'"'" RRH. Ir~:; !Tfr/Tf TNE&FREOUENCY 
OIi. .. 11 lCJ IL TECHNOC.OOY INC. E 

t--,•o,•1•u•N•C1•1-u•N1•11•,--.t.-,.r... -..:.---+-l JOIDO...t&..,:::~--
OJMIIWIH SPl(lfllD ,- - "'" MODUurrlON ALARM 
.XX :t ANOULAI tT;a..----+--1 M00EI. 723 JIQIAE lo• J.3 
.ux:t :t ,~. M00EI.. "1.14 r!GURi to-

7 I 8 
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I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 
I 
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I 

+ PEAK.~ 
INPUT -

- PEAK G 
INPUT 

METE~ 
\NPUT 

cS,-.JO 

I 
+s.v 

.................... --

BROWN 

WHITE 

~EO 

R1 .. ► 
2.21<· 

... ► R2 I K·~ 

SLACK 

GeEEN 

l. 
I REVISIONS 

LTR Description Date 

A RE.LEASED TO PKODUCTIOAJ <f-t.-73 
a li!.&VISIEJ> Perz, ac.o - ., 3 10-,, .7.s 

+ I PEAK 
LCHTS 

I + I 
-

-

,..,rf'f'f TIii! AND FREQUENCY 11:0fNOiOOY, INC. 
11 lCJ f L - ,corr, -.vo., &NITA CLAIM. CA NOIO (,a} 2#&W 

....., Albe/'

-- /0 A-114-., '7 J 

' 

I 

MODEL 704B .... _., 
l='"ld,. {o-/4 -MODEi.- 723, FIG ur/O.MODEL7!A '"° 1-t>o~o 
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