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SECTION 1 

GENERAL INFORMATION 

1.1 General Description. 

The Model 753 AM Modulation Monitor is intended for continuous 

modulation monitoring of an AM transmitter operating in the frequency range 
from 500 KHz to 4 MHz, to enable the station to comply with the requirements 
of Section 73. 56 of the FCC Rules and Regulations. 

The Monitor requires a minimum 1-volt RMS input from the 
transmitter being monitored. No frequency tuning is required at the Monitor. 

Features include--

1.2 

RF Input 

- Flasher to indicate 100% negative modulation peaks. 
- Flasher to indicate 125% positive modulation peaks. 
- Adjustable flasher to indicate positive or negative modulation 

peaks. 
- Adjustable attenuator for reading residual noise and low 

percentages of modulation (such as 5% telemetry modulation) 
on modulation meter. 

- Linear phase filter design, eliminating overshoot on complex 
audio waveforms. 

- Wide audio bandwidth, allowing distortion measurements on 
high frequency modulation. 

- Internal calibration circuit which digitally synthesizes a 
modulated carrier for both +125% and -100% modulation to 
check the modulation JIBter and peak flashers. 

- Five options, all field installable: 

Balanced Audio Monitor Output 
Carrier Power Alarm 
10-kHz Whistle Filter 
Telemetry Output 
Modulation Alarm 

Specifications . 

Frequency Range . . . . . . . . 500 kHz to 4 MHz* 
RF Input Voltage Range • . . . . 1. 0 V RMS to 10 V RMS 
Input Impedance . • " . . . . . . 50 ohms nominal 

Modulation Mete r 

Meter Range • . . . . . . . . . 0 to 133%, switchable "+" or "-" 
Attneuator Range. . . . • 0 to -50 dB in 10 dB steps 
Accuracy. . . . . . .. :1:2% at 100% modulation, 400 Hz 

:£: 4% at any other modulation percentage 
Frequency Response . . . . ±5% from 30 Hz to 25 kHz 

::!:l.0% from 20 Hz to 40 kHz 
Remote Output . . . . . . . . . Suitable for driving a Model 704E 

Remote Readout Panel 
* Upon special request, higher frequency coverage can be supplied, although 

such extended-range operation is not FCC type approved. 

1-1 
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1.2 (Continued) 

Peak Modulation Indicators 

Internally set to fl.ash when modulation 
exceeds -99% 

-100% Indicator• 

Accuracy • • • . . • 
Frequency Response . 

+125% Indicator. • . . . 

. ±1% at 400 Hz 

I 
I 
t 

Accuracy • • . • 

±5% from 20 Hz to 25 kHz 
Internally set to fl.ash when modulation 
exceeds +125% 
±1% at 400 Hz 

Frequency Response . . ±5% from 20 Hz to 25 kHz ' I 
Audio Outputs 

PEAK Indicator . . . . 

Accuracy • . • . . 
Frequency Response 

Remote Output . . • . . 

Audio Monitor Output 
Impedance • . 
Level • . 
Distortion . . . , . 

Signal-to-Noise Ratio . 
Pulse Response .•....• 
Frequency Response 

Audio Output 
Level • • • • • . , . • 
Distortion . . . • • • 

Signal-to-Noise Ratio . . . . 
Pulse Response . • . . • • . 
Frequency Response . • . • 

Carrier Fail Output 

Modulation Calibrator 

Options 

Accuracy .•. . •.. 

Balanced Audio Monitor 
Output 

Impedance 
Level . . 

1-2 

30% to 150%, switchable to positive 
or negative peaks 

. ±2% at 400 Hz 

. ±5% from 20 Hz to 25 kHz 

. Suitable for driving a Model 704E 
Remote Readout Panel 

600 ohms unbalanced 
0 dBm at 600 ohms 
0.15% typical, O. 25% maximum, a t 
99%, 400-Hz modulation > 75 dB below 100% modulation 
( 1% overshoot 
±0. 5 dB from 20 Hz to 25 kHz 

5 V RMS into 5K ohms 
0.15% typical, 0. 25% maximum, at 
99%, 400-Hz modulation 
> 75 dB below 100% modulation 
'-. 1 % overshoot 
±0. 5 dB from 20 Hz to 25 kHz 

I 
I 
I 
I 
I 
I 
I 
-. 

This output indicates loss of carrier I 
by sinking a maximum +30 V DC, 50 mA 
load to ground at the rear-panel 
CARRIER ALARM terminal. Open 
collector output is normally off when 
carrier is present. 

The built-in modulation calibrator 
generates a -100% +125% modulated 
carrier which is automatically switched 
into the detector input when the front
panel CAL button is depressed. 
±1% 

600 ohms balanced 
0 dBm at 600 ohms 

I 
I 
I 
i 
I 
I 
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1. 2 (Continued) 

Carrier Power Alarm . . . . . 

10-kHz Whistle Filter 

Telemetry Lowpass Output . . 

Provides output on the same rear-panel 
terminal as the CARRIER FAIL alarm, 
when the input to the Monitor goes up 
by more than 5% or down by more than 
10%. 

This switchable notch filter is placed 
in the audio output lines to minimize 
the 10-kHz tone from an adjacent 
carrier. Provides a minimum of 40 
dB rejection at 10 kHz. 

An audio output lowpassed at 35 Hz 
is provided to drive subaudible 
telemetry equipment. Level is 0 dBm 
into 600 ohms for 5% modulation from 
20 Hz to 30 Hz. 

Modulation Alarm . • . . . Provides an "open collector" output 
which can sink a maximum +30 V DC, 
50 mA load. This output is normally 
off, but shorts to ground when the 
modulation drops below 10% for a 
specified period of time. This delay 
time is internally adjustable from 
approximately 2 seconds to 30 seconds. 

Power Required • . . . . . . . . . . . . . 117 VAC, 50 to 400 Hz, 300 W maximum; 
230 VAC on request 

Physical Characteristics 

1. 3 

1. 3. 1 

Operating Tanperature 
Cabinet Style • . . . 
Cabinet Size . . . . 

Accessory Equipment 

Model 704E Remote Readout Panel 

0° C to 50° C 
19" rack mounting 
19" wide by 5-1/ 4" high by 14" deep 

This remote modulation meter and peak flasher panel duplicates 
the corresponding front-panel indications. It connects to terminals on rear
panel strip Jl of the Model 753 through a 6-conductor cable. Power for 
operation of the Model 704E and drive for the remote meter and peak flashers 
are supplied by the Model 753. 

1. 3. 2 Model 754 AM RF Preselector 

This digitally tunable preselector allows remote, off-the-air 
monitoring of transmitter modulation. A counter circuit_provides digital 
readout of the deviation of the carrier frequency from its assigned value. 
The Model 754 is installed on the same rack panel as the Model 753. 

1-3 
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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 work
manship and will repair or replace, at its expense, for a period of one year 
from the date of delivery of equipment, any parts which are defective from 
faulty material or poor workmanship. 

Instruments found to be defective during the warranty period 
shall be returned to the factory with transportation charges prepaid by BUYER. 
It is expressly agreed that replacement and repair shall be the sole remedy 
of BUYER with respect to any nonconforming equipment and parts thereof and 
shall be in lieu of any other remedy available by applicable law. All returns 
to the factory must be authorized by 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 pre
paid 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. 

I. 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. 

WE SINCERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPERATION TO ALL 
USERS OF OUR PRECISION ELECTRONIC INSTRUMENTS. 

PLEASE ADVISE US IF WE CAN ASSIST YOU IN ANY MANNER 

Time & Frequency Technology, Inc. 
3090 Oakmead Village Drive 

Santa Clara, CA 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 instru
ment 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 753 is factory wired to operate from either a 117-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 hertz. 
Maximum power required is 30 watts. 

2.3 Installation and Connections. 

a. Mount the instrument in the equipment rack. 

b. Plug the line cord into an appropriate power source (see 
Section 2. 2 above.) 

c, Turn the front-panel CARRIER LEVEL control fully clockwise. 

CAUTION 

Do not connect the cable to rear panel RF INPUT connector 
J3 until the CARRIER LEVEL control is turned fully clockwise. 
Also, make sure the RF input from the transmitter is not more 
than 10 V RMS before connecting the cable to the RF INPUT 
connector. 

d. Connect the cable from the high-level modulated sampling 
point on the transmitter, or from the antenna common point 
sampling loop, to rear-panel RF INPUT connector J3. 

e. Comiect all other rear-panel terminals that are to be used. 
Refer to Section 3. 3. 2 for descriptions of the use of the 
various outputs. 

f. Turn the CARRIER LEVEL control counter clockwise until 
the CARRIER LEVEL meter indicates at the SET point. 

2-1 
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2.4 Field Installation of Options. 

All options are easily installed in the field and can be ordered 
at any time. The Carrier Power Alarm, the Telemetry Lowpass Output, and the 
Modulation Alarm are installed simply by plugging the printed-circuit board for the 
desired option into its socket (see Figure 6-1) and then making the required external 
connections to rear-panel terminal strip Jl. These connections are described in 
Section 3. 3 . 2 . 

The 10-kHz Whistle Filter is also installed by plugging its printed
circuit board into the appropriate socket. However, before this is done the blank 
connector with its jumper wire must be removed, and the whistle filter switch installed. 

To install the Balanced Audio Monitor Output options, mount the 
transformer resistors and three terminal barrier strip furnished for this option as 
sl}own in Figure 2-2. Note: The customer may prefer to purchase these components 
from a local source of supply and install them in accordance with Figure 6-3. 

2.5 Model 704E Remote Meter Panel Connections 

Connect the 50 foot, eix wire cable furnished with the Model 
704E to the appropriate terminals of the rear panel terminal strip of the Model 753 
Monitor using the colors as shown in Figure 2-1. It is suggested that the +5V 
green wire be the last connection made. DO NOT SHORT ANY TERMINALS TO THE 
CHASSIS OR GROUND, AS THIS WILL DAMAGE THE LED'S. 

To Remote 
Meter White Output 

To GND Black 

TO +5V 
Green 

To Peak Blue 
Output 

To -100% Brown 
Output 

To +125% Red 
Output 

Rl 
l0K 

1Jf 
Peak 

2-2 

Modulation 

1? pt 
100% I +125% 

Figure 2-1 

Model 704E 
Wiring Diagram 

,, 
I 
I 
I 
I 
I 
I 
I 
I 
I~ 
I 
I 
I 
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3. 1 General. 

-SECTION 3 

OPERATION 

I 
I 
t 

The Model 753 AM Modulation Monitor displays the modulation 
percentage of the carrier being monitored. Either positive or negative modulation 
can be selected for monitoring. Two front-panel lamps provide a flashing indication 
when the modulation percentage exceeds 125 percent on positive peaks or 100 percent 
on negative peaks. A third lamp flashes when the modulation percentage exceeds a 
preset limit; either positive or negative peaks can be selected for this flasher. 

I 
I 
I 
I 

The Monitor can al so be used to measure residual noise on the 
carrier and modulation percentage of low-level modulation such as telemetry. 

3. 2 Turn-On and Warm-Up. 

The Monitor contains no on-off switch, and is on whenever it 
is plugged into an appropriate voltage source. Since the instrument is completely 
solid-state, a warm-up of no more than 5 minutes ls sufficient for it to achieve 
its rated accuracy. 

~I 
3.3 

3 . 3. 1 

Fig. 3-1 
Ref. No. 

1 

2 

Controls, Connectors, and Indicators. 

Front Panel. 

Name 

CARRIER LEVEL meter and 
control 

PEAK flasher lamp and thumb
wheel switches 

3-1 

I 
I 

Function I 
Used to adjust the carrier I 
input level from the transmitter 
as described in Section 2. 3. i 
The meter can also be used t 
observe changes in carrier 
power during modulation. Al
though the control is normallYIII 
adjusted for center-scale met. 
deflection, the MODULATION 
meter and flashers will give ' 
accurate indications as long a 
the CARRIER LEVEL meter 
indicates anywhere between 

1 -20% and +20%. 

The PEAK lamp flashes when
ever the transmitter modulati. 
exceeds the percentage for wh9h 
the thumbwheel switches have 
been set. The flasher will ' 
respond to either positive or I 
negative modulation peaks , 
depending on whether the 
MODULATION"-" or"+" I 
switch is depressed. 

I 
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I 3.3.1 (Continued) 

I 
Fig. 3-1 
Ref. No. Name 

3 -100% flasher lamp 

' I 4 + 125% flasher lamp 

I 5 METER control 

I 6 MODULATION meter 

I 
I 
I 
I 
I 
I 
l 1 

I 
fJ 
I 
I 

3- 2 

I 

Function 

Flashes whenever the trans
mitter modulation exceeds 
99% on negative peaks. 

Flashes whenever the trans
mitter modulation exceeds 
125% on positive peaks. 

Used in calibrating the 
MODULATION meter as 
de scribed ln Section 3. 4. 

Indicates modulation percentage 
of carrier being monitored, 
as described in Section 3. 4. 
The scale to be read depends 
on which MODULATION METER 
attenuation switch is depressed, 
as follows: 

MODULATION Applicable 
METER Switch Meter Scale 

100% (OdB) Top scale. 

30% (-10) Middle scale. 

10% (-20) Top scale 
divided by 10. 

3% (-30) Middle scale 
divided by 10. 

1% ( -40) Top scale 
divided by 100. 

0.3%(-50) Middle scale 
divided by 100. 

The MODULATION meter is also 
used to indicate residual noise, 
as described in Section 3. 6. 
Residual noise in dB referenced 
to 100% modulation is the sum of 
the reading on the lower meter 
scale and the dB label on the 
MODULATION METER switch 
depressed. 

wigfi
Stolen 2 Line Transparent
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3.3.1 

Fig. 3-1 
Ref. No. 

7 

8 

9 

3.3.2 

Fig. 3-2 
Ref. No. 

1 

2 

3 

4 

5 

6 

7 

(Continued) 

Name 

MODULATION"-" and 
"+11 switches 

MODULATION CAL switch 

MODULATION METER 
attenuation switches 

Rear Panel 

Name 

117V AC line cord 

1/4A SLO BLO fuse 

BA LANCED AUDIO terminal 
strip 

AUDIO OUTPUT connector 
J2 

RF INPUT connector J3 

WHISTLE FILTER switch 

Terminal strip Jl 

3-3 

Function 

Select negative or positive modulation 
peaks, respectively, to operate the 
MODULATION meter and the PEAK 
flasher. 

Switches in the built-in modulation 

I 
I 
I 
I 

calibrator to calibrate the MODULATION I 
meter and the PEAK flasher, as 
described in Sections 3. 4 and 3. 5. 

Used with the MODU~ATION meter to 
measure percentage modulation and 
residual noise as described under 
Reference No. 6 above. 

Function 

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

Fuses the AC power circuit. 

When the Balanced Audio Monitor 
output option is selected, this strip 
provides a 600 ohm balanced audio 
output at O dBm. 

Provides an audio output of 5V RMS into 
5000 ohms for driving a distortion 
analyzer, oscilloscope, etc. 

Provides a means for introducing the 
transmitter carrier through a 50-ohm 
cable. Maximum voltage is 10 V RMS. 

When the 10-kHz Whistle Filter option 
is selected, this switch provides a 
means of placing the filter in or out 
of the audio output lines. 

Provides the following outputs: 

CARRIER ALARM -- This terminal 
sinks a maximum +30 V DC, 50 ma load 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1·; 

I 
to ground when the RF input drops below ~ 
the level necessary to operate the I 
Monitor. It is also used for the Carrier 
Power Alarm output when that option is 
installed. I 
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3.3.2 

Fig. 3-2 
Ref. No. 

7 

3.4 

(Continued) 

Name 

Terminal strip Jl 

Function 

TELEMETRY OUTPUT-- When this 
option is selected, an audio output 
is delivered to this terminal through 
a 35-Hz low-pass filter to drive 
subaudible telemetry equipment. 

MODULATION ALARM--When this 
option is selected, this terminal 
sinks a maximum +30 V DC, 50 mA 
load to ground when the modulation 
drops below 10% for a period of time 
which can be preset from 2 to 30 
seconds. 

AUDIO MONITOR OUTPUT--a 600 
ohm unbalanced audio output at 0 
dBm for driving a studio audio system, 
etc. 

REMOTE METER PANEL--When a 
Model 704E Remote Readout Panel is 
used with the Model 753, these six term
inals connect to corresponding terminals 
on the Model 704E to provide meter 
and flasher lamp drive. 

Measurement of Modulation Using MODULATION Meter. 

The MODULATION Meter is used by simply pushing either the 
MODULATION"+" or"-" switch on the front panel. The meter gives a quasi-peak 
indication of either positive or negative peak modulation depending upon front-panel 
selection. For maximum accuracy, the MODULATION meter calibration should be 
checked regularly and adjusted if necessary. The meter ls calibrated by depressing 
the MODULATION CAL and the MODULATION METER 100% pushbuttons; if the meter 
reading is not exactly 100% with the MODULATION "-" button depressed or 125% with 
the MODULATION"+" button depressed, adjust the METER control (through a hole in 
the front panel) until it ls. 

3,5 Measurement of Modulation Using Peak Indicators. 

The peak flashers are intended to catch fast transients and peaks that 
the meter cannot respond to. The -100% and +125% flashers operate regardless of the 
settings of other front-panel switches, and indicate when the modulation peaks exceed 
-99% and +125%, respectively. 

To use the PEAK flashers, set the thumbwheel switches to the desired 
modulation percentage and depress either the MODULATION"-" or"+' ' button. The 
PEAK flasher will then indicate when the modulation exceeds the preset value in the 
selected direction. ' 
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3.5 (Continued) 

Accuracy of the peak flashers should be checked regularly, as 
follows. Depress the MODULATION CAL button; the -100% and +125% flashers 
should light regardless of the thumbwheel settings and regardless of whether the 
MODULATION "-" or " +" switch is depressed. If the flashers do not light, refer 
to Section 5. 8 for corrective maintenance. 

With the MODULATION CAL and"-" switches depressed and the 
thumbwheel switches reading 100 the peak flasher should be on, at 101% it should be 
off; if it does not, refer to Section 5. 5 . 3. 

3.6 Measurement of Residual Noise. 

Residual noise :m the transmitter carrier of up to 40 kHz can be read 
to an accuracy of 1 dB, and noise of up to 70 kHz can be read to 2 dB. Thus residual 
sideband measurements can be made on transmitters using newer modulated techniques 
that might produce unwanted high-frequency spurs. 

To read residual noise, turn off the transmitter modulation. Starting 
with the O dB MODULATION METER switch, depress each switch in turn until a 
reading is obtained on the MODULATION meter. The residual noise in dB below 100% 
modulation is the algebraic sum of the lower-scale meter reading and the value of the 
MODULATION METER switch depressed. Residual noise measurements should be 
made with monitor reading positive peaks. . 

An alternative method of measuring residual noise that does not 
require turning off transmitter modulation is to depress the MODULATION METER 
switch that has been found to give a suitable meter reading for the expected value of 
residual noise. Although the meter will read off-scale during normal modulation, 
it will not be damaged; and residual noise can be read on the meter during lulls in the 
program. 

3.7 Distortion Measurements. 

Connect the distortion analyzer input to the rear-panel 5 V RMS 
AUDIO OUTPUT connector, and tune the anaJ_yzer to the fundamental frequency of 
the audio used to modulate the transmitter. Residual distortion in the Monitor is 
typically 0.15 percent at 99 percent modulation. 

3.8 Use of the Model 704E Remote Readout Panel. 

The Model 704E duplicates the indications of the Model 753 front
panel MODULATION meter and peak flashers. Terminals on the Model 704E are 
connected through a six-wire cable to corresponding terminals on strip Jl on the 
rear panel of the Model 753. 

3.9 External Peak Counter . 

External counting circuits can be connected to any of the remote 
flasher outputs. Figure 3-3 shows the recommended interface circuit for connecting 
these counters. 
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3.10 10-kHz Whistle Filter (Optional). 

When this option is installed, it can be used to eliminate the tone 
produced by a carrier 10 kHz away from that of the transmitter being monitored. The 
filter ls in the audio outputs only, and has no effect on operation of the modulation 
meter or the peak flashers. 

To use the whistle filter, place the rear-panel WHISTLE FILTER 
switch in the IN position. For audio distortion measurements, oscilloscope observation 
of waveforms, etc., the switch should be in the OUT position. 

3.11 Telemetry Lowpass Output (')ptional. ) 

In this output, all frequencies above 35 Hz are removed for the 
purpose of driving telemetry equipment operating on subaudible frequencies. There 

. are no controls on the Model 753 for this option; it is necessary only to connect the 
external telemetry equipment to the rear-panel TELEMETRY OUTPUT and GND 
terminals. 

3.12 Carrier Power Alarm (Optional. ) 

Without this option, the rear-panel CARRIER ALARM terminal shorts 
to ground when the monitored carrier drops below the level necessary to operate the 
Monitor. When the Carrier Power Alarm option is installed, the CARRIER ALARM 
terminal additionally shorts to ground when the carrier level drops below a preset 
level. The lower level is internally adjustable between 0% and 20% below normal level, 
and is factory set at 10% below normal. The upper level is internally adjustable 
between 0% and 20% above normal level, and is factory set at 5% above normal. If 
these threshold levels are to be changed, refer to Section 5. 5. 6. There are no front
panel controls for this option. 

It is emphasized that the CARRIER ALARM terminal is an open
collector output; the voltage at the terminal must not exceed +30 volts and the current 
through the terminal must not exceed 50 milliamperes. 

3,13 Modulation Alarm (Optional. ) 

When this option is installed, the rear-panel MODULATION ALARM 
terminal shorts to ground when the modulation on the monitored carrier drops below 
10% for a preset period of time. This period is internally adjustable between 2 and 
30 seconds (see Section 5, 6.11.) There are no front-panel controls for this option. 

The MODULATION ALARM terminal is an open-collector output; 
the voltage at this terminal must not exceed +30 volts, and the current through the 
terminal must not exceed 50 milliamperes. 

3.14 Balanced Audio Output (Optional.) 

This circuit provides a 600-ohrn balanced output at O dBm. There are 
no controls for this option. 
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MODEL 
753 

(a) High impedance loads such as counters may be 
driven directly. 

COUNTER 

MODEL 

753 Peak 
8888 

1-----------+-<0 

n 

(b) Light loads (LED' s, small relays) 

+5V -
MODEL l 

+5V 

Load 
753 

Peak 
I 

20 ma max 

(c) Heavy loads 

Load ___ B+ 

Q2---..... 

Ql a General purpose PNP transistor such as 2N3644 

Q2 = NPN transistor to handle current and voltage 
requirements of load being driven. Approximately 
3ma of base current ls supplied to Q2 using thls clrcult. 

3-7 

FIG. 3 - 3 
MODEL 753 
Recommended Circuits for 
driving external loads on 
flasher outputs. 
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4.1 

SECTION 4 

THEORY OF OPERATION 

Block Diagram Discussion (Figure 6-1} 

The modulated carrier to be monitored is brought in through the 
RF INPUT connector and is adjusted by means of the CARRIER LEVEL potentio
meter to 1 V RMS at the input to the AM detector; this corresponPB to the CARRIER 
LEVEL meter indicating at the SET mark. The AM detector is a full-wave 
rectifier which balances out the carrier frequency. This provides a wider band
width through the lowpass filter to tbJ metering circuit without allowing the carrier 
to be passed. 

The output of the AM detector is a DC voltage, which is proportional 
to the input carrier level, and the audio modulation riding on the DC. This 
composite signal is fed through the linear phase lowpass filter which eliminates 
the carrier and its harmonics and does not produce overshoot on square-wave audio 
and complex music waveforms. The DC out of the filter is amplified to drive the 
CARRIER LEVEL meter. This circuit is factory adjusted so that a I-volt RMS 
input to the AM detector produces a midscale (SET) reading on the CARRIER LEVEL 
meter. The amplified DC is also used to actuate an external carrier alarm by 
turning on the carrier fail transistor when the DC level out of the lowpass filter 
drops below -20% on the carrier level meter. 

The audio out of the lowpass filter is applied to a voltage-controlled 
attenuator to keep the modulation meter and flasher calibrated regardless 
of the CARRIER LEVEL meter reading. The attenuator is in a loop with a buffer 
amplifier and comparator. The buffered DC voltage out of the attenuator is 
compared with a reference DC voltage, and any difference is applied to the 
attenuator to correct its DC output. Holding the DC level constant maintains 
the calibration of the meter and flasher circuits. 

The audio output from the buffer amplifier is fed to the "+" terminal 
of the MODULATION switch to measure positive modulation peaks, and it is also 
inverted and applied to the "-" terminal of the MODULATION switch to measure 
negative modulation peaks. Either of these can be selected by the MODULATION 
switch for driving the MODULATION meter through the meter amplifier, attenuator 
circuit, and meter detector. The adjustable attenuator makes it possible to 
read audio voltages down to 70 dB below 100% modulation, for measurement of 
residual noise and hum without an external voltmeter. 

The selected positive or negative modulation is also applied to the 
programmable peak detector. When the front-panel thumbwheel switches are set 
to 100%, they furnish a DC voltage to the peak detector which is just twice the 
average DC voltage out of the buffer amplifier; these voltages are compared in 
the peak detector and when the audio peaks reach twice the average value for 
100% modulation, the peak detector triggers a one-shot which turns on the PEAK 
LED for approximately 2 seconds. Other settings of the thumbwheel switches 
produce voltages to cause the PEAK lamp to flash at the percentage modulation 
indicated by the switches. 
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4.1 (Continued) 

When the MODULATION switch is turned to the " -" position, the 
inverted modulation waveform is applied to the peak detector to cause the PEAK 
lamp to flash when negative modulation peaks exceed the value for which the thumb
wheel switches are set. The thumbwheel switches can be set for any modulation 
percentage between 0% and 199%. Accuracy is specified to be within ±2% from 
30% to 150%; it is typically ±2% from 0% to 199%. 

The noninverted output of the buffer amplifier is also applied to 
the +125% detector and the -100% detector . These funtion in the same way as 
the programmable peak detector, except that the reference voltage is not adjust
able by an external control. The -100% Jetector is factory set to cause its LED 
to flash when the modulation negative peaks exceed 99%, and is internally adjust
able to flash from 90% to 100%. The +125% detector is factory set for 125% on 
positive peaks, and is internally adjustable from ll5% to 125%. Both of these 
detectors are followed by pulse stretchers to cause the LED to remain lighted 
for at least 2 seconds. 

The audio from the buffer amplifier is amplified and fed to two 
standard audio outputs; one (AUDIO OUTPUT) is 5 volts RMS into 5000 ohms and 
the other (AUDIO MONITOR OUTPUT) is O dBm into 600 ohms. 

The calibration circuit consists of a 500 kHz oscillator which 
simulates a carrier. Modulation of -100% and +125% is digitally generated, and 
the modulated carrier is fed into the AM detector when the front-panel MODULATION 
CAL switch is depressed. Since the modulation percentage of the calibration 
signal is precisely determined by digital circuitry and is independent of the 
carrier level and carrier frequency, the MODULATION meter and the peak 
flashers can be calibrated regardless of the reading on the CARRIER LEVEL 
meter. 

4.2 AM Detector, Lowpass Filter, and Summing Amplifier (Figure 6-3) 

The detector circuit consists of input transformer Tl and diodes 
CRl and CR2 in a full-wave rectifier circuit. The diodes are biased to reduce 
distortion which may occur when modulation approaches 100%. This bias is 
factory adjusted by means of potentiometer R85, and should not be readjusted 
in the field unless an AM Modulator is available with distortion less than 0.1% 
at 99% modulation. 

Zl8, Zl7, and associated components constitute an active, 
linear phase, Gaussian, lowpass filter. The 3-dB cutoff is at 80 kHz, making 
it possible to measure all sidebands out to 70 or 80 kHz. The bias on the 
AM detector diodes adds a DC component to the audio out of the lowpass filter 
that is not due to the carrier level. To compensate for this, the same bias 
that is applied to the detector diodes is also applied to diodes CR6 and CR7. 
Thus the common-mode input of Zl6 has the same value as that at the inverting 
input of Zl6; and the DC level out of Zl6 is proportional to carrier level only. 
Riding on this DC level is an AC voltage proportional to the modulation on the 
carrier. 
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4. 3 Audio Attenuator (Figure 6- 3) 

The composite signal out of summing amplifier Zl6 drives voltage 
follower Zll through the voltage divider network consisting of R54, the photo
resistor in optical coupler Zl2, and R52. Lowpass filter R50/ Cl6 passe s only 
the DC component of the composite signal to the noninverting input of comparator 
Zl5. When this DC voltage is different from the reference voltage set by R48, 
Zl5 produces an output which is applied to emitter follower Q9. Current change 
through the LED of Zl2 changes the resistance of Zl2 to apply a change in Zll 
input voltage which will restore the DC output of Zll to its original value. This 
action ensures that the modulation amplitudes to be measured will not be affected 
by changes in the level of the carrier fed into the Monitor. 

The level-stabilized compos.' te signal from voltage follower Zll is 
routed to the +125% and -100% peak flasher circuits, and to the "+" terminal of the 
front panel MODULATION switch. The Zll output is also inverted by Zl3 and is 
fed to the "-" terminal of the MODULATION switch. The selected signal polarity 
is used to drive the MODULATION meter through the MODULATION METER 
attenuator and meter amplifier, and also to drive the programmable PEAK flasher. 

4.4 Carrier Level Meter Driver (Figure 6-3) 

Operational amplifier Z27 converts the DC voltage component of 
the composite signal from summing amplifier Zl6 to a current to drive the CARRIER 
LEVEL meter. An offset voltage provided by potentiometer R44 allows the meter to be 
set to midscale for a 1-volt RMS carrier at the input of the AM detector. The output 
of Z27 also drives carrier fail transistor Qll. With a carrier present, the negative 
output of Z27 keeps Qll turned off. In event of carrier failure, the output of Z27 
goes positive, causing Qll to provide a low-resistance path to ground for an external 
alarm circuit. 

4. 5 Audio Amplifier (Figure 6-3) 

When the Whistle Filter option is not installed, the composite signal 
from inverting amplifier Zl3 is fed through a jumper bypassing the switch to the in
verting input of audio amplifier Zl4. If the Whistle Filter is installed, it can be in
serted in or removed from the circuit between Zl3 and Zl4 by switch S2. Zl4 ampli
fies the audio modulation to 5 volts RMS for operating external equipment connected 
to the rear-panel AUDIO ClJ TPUT connector. This output is also attenuated to O dBm 
by R34 and R35 for supplying the AUDIO MONITOR OUTPUT, and is fed unattenuated 
to the MODULATION ALARM and TELEMETRY LOWPASS terminals for operation of 
optional equipment. 

4. 6 Modulation Meter Amplifier (Figure 6-3) 

The level- stabilized composite signal from Zll, either noninverted 
or inverted depending on whether the " +" or 11

-
11 MODULATION switch is depressed, 

is fed through attenuator R76- R82 to the meter amplifier, consisting of operational 
amplifiers Zl9 through Z21. The output of this amplifier is rectified by meter 
detector CR8 to drive the modulation meter through operational amplifier Z22, which acts 
as a buffer and current driver. C20 and R61, together with the meter characte1istics, 
determine the meter fall time, which is between 500 and 800 milliseconds. Meter 
deflection, rise time, and overshoot are determined by Cl9, R59, and R60. The 
values of these components are factory selected for a rise time to 90% of 40 to 90 
milliseconds, and an overshoot of less than 7%. 
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4 . 6 (Continued) 

With the MODULATION CAL switch and the MODULATION METER 100% 
switches depressed, the gain of amplifier Z21 ls adjusted by R63 to give a modulation 
meter reading of 100%.when the MODULATION"-" switch ls depressed, or 125% when 
the MODULATION"-+'' switch is depressed 

4.7 Peak Flashers (Figure 6-3) 

Input for the +125% flasher ts the level-stabilized composite signal from 
Zll. This is applied to the noninverting input of comparator Z5. When a modulation 
peak exceeds the voltage to which calibrating potentiometer Rl3 ls set, a positive pulse 
ls produced at the output of ZS. Rl3 is normally set to produce an output when positive 
modulation peaks reach or exceed 125%. Gat€d Z9-3 and Z9-14 constitute a one-shot 
multivibrator, which acts as a pulse stretcher to lengthen the pulse period to approxi
mately 2 seconds. Transistor Q6 drives the front-panel +125% LED flasher, and also 
provides an open-collector output for a remote flasher . 

Circuitry for the -100% flasher is the same as that described in the 
preceding paragraph, except that Z6 is connected as an inverting amplifier so that 
negative modulation peaks are measured. Threshold is adjusted by Rl5, which ls 
normally set to give an output when negative peaks reach or exceed 99%. 

Input to the programmable peak flasher circuit comes from the MODULATION 
"+" or "-" switch, which selects either the noninverted composite signal from Zll or the 
inverted composite signal from Zl3, respectively. The selected signal is compared ln 
Z7 with a reference voltage supplied by peak flasher reference amplifier Z26. Z26 is 
an operational amplifier with a fixed DC input from 48; its gain ls controlled by a resistance 
value selected by the front-panel thumbwheel switches. The thumbwheel switches are 
calibrated so that when they indicate 100%, the selected resistance ls of such a value that 
the DC voltage out of Z26 ls exactly twice the DC level produced by the unmodulated carrier. 
Other settings of the thumbwheel switches select appropriate resistance values to produce 
the required reference voltage out of Z26. 

The reference voltage from Z26 is compared ln Z7 with the selected 
modulation; when the modulation amplitude exceeds the reference voltage, Z7 
produces an output pulse. The pulse ls stretched to approximately 2 seconds in 
Zl0-2/Zl0-4 to drive the front-panel PEAK LED flasher through Q8. Driver QS 
also furnishes an open-collector output to the rear panel for a remote indicator. 

The gain of Z26, and hence the reference voltage, can be adjusted in 
the calibrate mode by means of Rl03. 

4.8 Calibration Signal Generator (Figure 6-3) 

The purpose of the calibration signal generator is to produce a signal 
that simulates an RF carrier precisely modulated 125% positively and 100% negatively. 
Q4 and Q5 for.ma I-MHz free-running multivibrator. Flip-flop Z2-ll divides the 
frequency by 2 to give a 500-kHz input to pin 2 of NAND gate Zl. The circuitry 
consisting of divider chain Z4/Z3, gate ZS, and flip-flop Z2-15, driven by the 500-kHz 
output of Z2-ll, produces an asymmetrical output. This output is applied to pin 1 
of Zl; thus the gated output at pin 3 of Zl is a 500-kHz signal gated alternately on 
and off. This provides the required +125%, -100% modulation calibration accuracy 
ls not dependent on accuracy of the oscillator frequency, but only on the accuracy of 
the digital divider circuit that generates the assemetrlcal waveform. 
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4.8 (Continued) 

The output of Zl-3 is amplified to approximately 1 volt RMS by 
the push-pull circuit consisting of Ql, Q2, Q3, and T2. When the MODULATION 
CAL switch is depressed, this calibration signal replaces the monitored signal 
as the input to the AM detector. 

4.9 Power Supplies (Figure 6-3) 

The 26-volt center-tapped secondary of the power transformer is 
connected to two full-wave rectifiers. One (CRU/CR12) supplies a positive output 
to regulator Z24, which provides a +12 volt output, and to regulator Z23, which 
provides +5 volt output. There are no adjustments on the power supplies. 

CR-9 and CR-10 supplies a negative output to regulator Z25, 
which provides a -12 V output. 

The 26-volt output from the transformer also furnishes current 
for the two 12-volt modulation meter lamps, connected in series with a 22 ohm 
dropping resistor. 
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5.1 General. 

SECTION 5 

MAINTENANCE 

Since the Model 753 ls an all solid-state instrument very little 
maintenance should be required. The Model 753 should be installed sufficiently 
far away from high-heat producing instruments to insure an ambient operating 
temperature below +50°C (+122°F). Access to the unit ls via the top panel which 
ls held in by six sheetmetal screws. The printed circuit board ls removed by 
following steps 1-5 below. Re-assembly is by reverse order. 1) Remove top 
cover; six sheetmetal screws. 2) Remove the front panel assembly; two #6-32 
screws and nuts, and disconnect cable plug~ from the p. c. board. 3) Remove 
two #4-40 screws and nuts from the rear-panel 10 position terminal strip. 4) 
Remove the board from the hold-downs by lifting the board and squeezing the 
locking ears on the hold-downs. 5) Tilt the p. c. board sideways and remove the 
front panel cut-out. 

5.2 Periodic Maintenance. 

The only periodic maintenance that should be required ls to 
remove excess dust accumulation on an annual basis. This ls done by removing 
the six sheetmetal screws holdlngthe top cover, and blowing the dust out with 
compressed alr. 

5.3 Field Installation of Options. 

5. 3. 1 Telemetry Lowpass. 

This option ls installed by plugging the p. c. mounted connector of 
the telemetry lowpass board onto the mating connector J4 on the 753 main p. c. 
board. J4 is marked "TELEMETRY LOWPASS' 1 • 

5. 3. 2 Modulation Alarm. 

This option ls installed by plugging the p. c. mounted connector 
of the modulation alarm board onto the mating connector J3 on the 753 main p. c. 
board. J3 is marked 11 MODULATION ALARM". 

5.3.3 Carrier Power Alarm. 

This option ls installed by plugging the p. c. mounted connector 
of the carrier power alarm board onto the mating connector JS. J5 is marked 
II CARRIER POWER". 
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5. 3.4 Balanced Audio Output. 

To install the balance audio output option, the main p. c . 
board must be removed from the chassis. Refer to section 5.1 for instructions. 
After the p. c. board has been removed from the chassis, mount the audio 
transformer, R31, R32, and J13 as shown in figure 2-2. Re-install the p.c. 
board and connect the wiring to J13 and install the three connectors provided 
to the rear panel. 

5.3.5 10 kHz Whistle Filter. 

To install the 10 kHz whistle filter option the main p. c. 
board must be removed from the chassis to install the whistle filter switch as 
shown in figure 2-2. The wire jumper should first be removed from the holes 
in the p.c. board where the switch is to be inserted. Replace the p.c. board 
in the chassis and plug the p. c . mounted connector on the 10 kHz whistle filter 
board onto its mating connector on the main p. c. board J12. J12 is marked 
"WHISTLE Fll,TER". 

5.4 Changing Meter Lamps. 

Access to the meter lamps is through the top panel after 
removing the six sheetmetal screws securing the top panel. 

5. 5. Calibration Procedures. 

The following calibration procedures are intended for the 
person having a R. F. generator capable of very low distortion amplitude mod
ulation and whose level can be accurately controlled. A high input impedance 
digital voltmeter and an oscilloscope are also necessary. 

5.6.1 Audio Attenuator Circuit. 

Connect the input of a digital voltmeter to TP-5, the wiper 
of R48 and adjust R48 for O. 500 VDC. Connect a 1 V RMS R. F. signal at the 
desired frequency to the R. F. input and turn the R. F. level control to the full 
Counter-Clockwise position. Measure the D. C. Voltage at TP-6, pin 6 of Z16, 
it should be 1. 2 Volts ± 0. 1 Volts. This voltage will not be correct if 1. 0 V 
RMS is not accurate. This voltage is not critical lf it is between 1. 0 and 1. 5 
VDC. Measure the D. C. voltage at pin 6 of Zll, it should be 0. 500 V ± O. 010 
Volts D. C. Changing the R. F. input by ± 3dB will temporarily change this 
voltage but it should return to O. 500V within 5 seconds. If this occurs the audio 
attenuator circuitry is working properly. 

5. 5. 2 Carrier Level Meter Circuit. 

With a lV RMS R. F. Carrier present at the input to the 
Model 753, adjust R44, CARR LEVEL so that the carrier level meter reads 
on the SET mark. 
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5.5.3 Peak Flashers. 

A mplltude modulate the R. F. generator using a 400Hz audio 
signal so that the carrier is just at cut-off on the negative modulation peaks 
(-100%). Set the thumbwheel switches on the model 753 to 100% and press the 
"-" button, the "PEAK'' indicator should be " ON" and "OFF'' at 101%. Adjust 
R103 "PEAK CAL" for proper operation. Reduce the modulation to 99%, the 
-100% flasher should be "ON'' , reduce the modulation to 98% and the -100% 
flasher should be "OFF'' . Adjust R15 (-100%) for proper operation. Depress 
the "CAL" button, the "PEAK'', "-100%", and " +125%" indicators should be 
"ON''. Slowly vary R13 (+125%) to make sure the "+125%" flasher is just 
coming " ON'' . 

5.5 . 4 Modulation Meter. 

Amplitude modulate the R, F. generator to 100% with a 
400 Hz audio signal. The modulation meter on the 753 should read 100% with 
the 0 dB (100%) attenuator button depressed. Adjust the METER Cal control 
lf necessary. Depress the "CAL" and " -" buttons on the 753 front panel, the 
Modulation mete r should read 100% ±1%. Depress the"+" switch, and the 
meter should read +125% ±2%. 

5.5 .5. 10 kHz Whistle Filter. 

Modulate the R . F . carrier to 90% using a 10 kHz audio 
signal. Connect an audio voltmeter to any of the audio outputs on the rear 
panel of the 753. With the whistle filter switch in the " IN' position the audio 
output level should drop at least 40 dB below the level obtained with the switch 
in the "OUT" position. If not, adjust the three trimmer capacitors on the 
whistle filter board for maximum rejection of the 10 kHz. NOTE: If the audio 
generator distortion, or the audio distortion introduced by the modulator in the 
R. F . generator is greater than 1%, this 40dB figure will not be obtainable 
because of the high level of harmonics coming through the audio. The 10 kHz 
filter does not reject the harmonics of 10 kHz. 

5.5.6 Carrier Power Alarm. 

With the carrier level meter at the "SET" mark the carrier 
level meter should be " OFF'' or open. Increase the R. F. level 5% or decrease 
the R. F. level 10% and the output should be "ON' ' or shorted. R5 on the carrier 
power board adjust for the ±5%, and R4 adjust for the -10%. 

5.5.7 Modulation Alarm. 

With 5% modulation or less the modulation alarm output 
should be " ON'' or shorted. With 16% or greater modulation, the output should 
be " OFF'' or open. Rl0 on the modulation alarm board adjust the delay between 
loss of modulation, and the alarm going "ON" . 
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5, •· 1 Notlllac worlll 

,_ ____ o_. K_."1_Cllo_ c_k_l,_tno- 111N--,.,_8a_d _______ _, 

0. K. ,_ __ _. ___ -. 

Look ror O¥orbe.Ud or i-.::lla::d:...:..Pa:;n;.;:.• _____________________ 

1 
_____ 

1 
otMnrlee •l• lbly doled• , 
,.,. part,. 

,---------1 Chock +12V at CO 

O,K, Cllo<k+6V atC◄2+-8ad----, 

O, K. a.eek •UV at CU 

Cl,eck lor blow-o roc,,lator 

Cllock ror blow-o roc•ll•lor 
ZM. or 1bort on •U.V Une. 

zi&. or 1bort on -UV Uae. Check for ibort OD •IV '---------;::::::::..!11::!0:.j line at Mar Panel ccaa· 
1dor. 

Check for blow-o roc,,lotor 
zu. or abort Oil •&V UM. 

Willi pow.r card rtm0¥td 
ltom power eCIW'Co, roi>l
- ud -ly -r oealll, 
look lor •ICD• of .,..rbeallnc 
pan., chock recllRor dtodel 
::at-CRU, Md Rlltr •-· 
cllon C•0-C41. 

O. K. Meuurt R.F. •oltap Into Bad _________ ,. All Dttootor at ti oe p.o • .,_ ______ .., 

botrd lV RIIS ,. IV 

Replace directive pone and 
cbtck tor 1horta oa a .. oclate< 
ctrcultry. 

O.K. 11,....,., O.C. \'Oltap at ------t Pia e ol Z H, Sllould bt 
+1.2sv .o.1v 

0, K, Check R. f', 1-t ot roar -----"""'4-1 for t•lOV RIii i-i ._. ________ , 

II•...,_ O. C. •oll••• at 
Pia e ol Zn. -.S be 
♦O.eoo Vollt ,o. 01. 

TIie pou lluber Uld ,,,_, ctrc,,U. 
-""' "'Ulla pOIDI hi ... clrc,aU. 
Oo to tile troablo ,boct..,. lroo for 
IIOb Cl.NNlt1 
5, 9.1 {curter i...1 -•) 
5.e. a ()Dodalalloe moellor) 
•·•· • (nrloblt pou flublra) 

Cbec:k ror bod cODMCIIOft 011 
R.F.'~cablt, orbodR.F, 
1•"' attewator. 

( Check for bl""" dottctor diode• 
(CBI, CBI) or i.d LC, ,ZH, 
zn, z11,. 

Cliedl for bod Op-Affill ZU, 
1mltte.r· follower QI, or 
oc,ltcollJ coupled t1olater UI. 

6,e,I Carner i...1 mettr doH 1ICII won 

level. 

Adj\llt for proper lllput 
,..,.1 from tru■mlU•r. 

________ o_._K_,. ~":"; f1:t ::.■.r ..:• i-=-=------------;:====1----, 
1. l&V • O. I V Cheek R. F. Attao""'or 

ond All Dtttctor cl...,.111 

=,-;u:; z0n~· ~Ti:' i-:-=--------------------, 
►lV•O.lV 

llHftrt O. C. ¥Olltp at Bad 
Pin I c( ZIT. Sllovld ba 1----------. 
-o.,v • O. IV 

Chee:lt for 1t9Ck or 1borted 
MM•r I or 1hort lD wtrt111 
to tbe met.r. 

Check lor bad Op-Amp ZIT, 
bad 0.1.rrter level. or ,hort 
10 "'".,. 10 tbl !rent -•· 

A11mov1 ZIT from lt'I 100:ket 
O. K. ud oealll _... u.. o.c. 

\'Oltap al Pin 3 of tile 1odl1t 
forZIT. -ldba+l,OaO,IV 

lied 

MeUUN u.. 0. C. •oltap at 
lbe catllode cf CR14, -.id 
be ,. • voe ,o. rv. 

rt ttrnMb\C the canter power 
alarm corNCtl problem. re-petr 
ca.rrl•r power alarm. Jf removt .. 
uten.al coa.NCUOfta: to curter 
alarm outCNt corNCt1 probl11n, 
cMCk to ... Ir Ql l 11 ,honed. 

Cbeek cornpoo1nt1 RO• 1\44 1 

ud R.451 or BU It.at bHn 
mlNdJ .. ltd. 

end .. rl(J that load Oft carrier 
alorm wtput I• wltllln epoctrlad 
llmlll, 

Cl>ock ror bod ZeDtr diode CR14 
i.d diode CRll, or bad • llV 
c-ct•- lkra R'1. 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.8.3 ModulllllOD meter doea not work 

Wllb no modulattc.. on R. F, cerrter 
o. K mt"UUN the D. C. volt.act at PID I Bad 

,------------...;;.;.~ of zu, z20. z21. a..s zn. TM !-"=--------------, 
D. C. at th<! OUll"'I of lheN lloC .. 
1boul~ ... OV > . I voe. 

Wltb thl att.eouator ln tbe O dB 
(I~, pOoltloo, couple a I kH, 
audio 1tpat Into Pio 3 of Zit. 

O. K. Chick _.,, llll'IIIIH, 
,----..... '--I +lSV, a.ad - 12V. 

It 1bould requlN I. 25V RMS to 
c tve a I~ reading oo the mod
ulation meter. 

O. K. 

With 1,lmV RMS lnt>11I U 1D 
i,nvtoue etep, the A. C. output 
of each unpltller 1howd be u 

~o:~-:i;. I 14 mV RMS i,.
0=• K_,•-------. 

ZI0 Pin I .!!!.!!!Y RMll 
Z21 Pin I ..!:.!.Y..JUIS 

Roplace Op-Amp lo 
lnco1T'9Ct ataa:e. 

Check for bad rectlfter 
CR-8 or bod Op-Amp Z22 

••••• vartab .. Peak Fluber dole not work 

I 

Check attenuator chain. 
and "•'' a.nd "..,, modu.la• 
tlon 1wttcM1 for 1hort1 
or opene. 

l 

.R,eplace Op-Amp with 
-ou1""t, 

Chick for bed met.r. 
or bad wirlnJ. 

O.K. Me11uN D, C. voltage at ) Bad 
Pto , or z:ie. u 1hould be I 
•0.100 v t0. 01 voe. 

O,K. 
Set tbwobwhee I ow1lchH lo Bad 1~. Meuure tbe o.c. 

I vollaca al Pin I of Z28. It 

I 1hould be •I. 00 voe. o. OIV 

Op-Amp Z28 11 bed, or lhu.mbwheel Wtth an R. F. carrier modulated 

~ 
I~ with I kll• look at Pin 3 of Bad awttch and a11oct1.ted w1rtnc 11 bed. 
Z7 with a D. C. cOUpled oeclllo- - Thumbwheel 1wUch re1l1t.ance 1hould 

a-. It 1bould 1bow a I kll• bl 1,0 ohmol'I,. (I. o. IOO'lo-1000 ohmo) 

7 .-m.,_. IC ZH ud chack D. C. r 
voltac- at Pio 3 of aockel for 
u1. 11 1hould tie +.aoo voe 
•0.01 v. 

1t,rul rwln«l"'I O lo •IV, I Chack for bid Op-Amp ZM, I 
or bid *1SV _, to ZM, 

Chick z-r CRH and aa1oci..d 

~ t1et U.Wl'.lbw!wel 1Wllch to O, K, 
I Chick AM detector -ration I c!""'1trJ. 'l1>e voltasw at Ibo 

and "+" and"-'' modulaUon catbode of CRH -d be e. tv 9°' modolau .... peek LEO- 1wttcbe1. .o., voe. 
1hould he 011. 

I I ~4 Set lhu.mbwheel ow1lche1 to I Ba.d 
CCMect - probe to the IIO'I, the Peak LED 1hould I 
col locto·r of Q8. eet the he OFF •. 
thumbwheel ow1tche1 lo ~ 

O.K. •Uh Uw 1ame modulotl.., Ba.d ....- H ln prevlou1 1tep. The -
collector ol Q8 1hould be 
at rrouod potontlal and Pio Cbeck to ... ti NmOC• Peale 
4 ol JI ohould be +3, 4 V OHher tennlnal 11 1hort.d, 
.o.a voe. or lf Qe t1 ,boned, or ZT 

or ZlO II bid. 

Unit 11 worktoe properly 
ucept for poe1lbl1 cite-
bratlon tnaccuraey which 

O,K, Check the D. C. voltace at the Ba.d can be ad)Ualad with 11103 
anode 1lde or the peak Ouher -LED "" tho froot pone I. It 
1houtd be +IV •0. 2~V. I 

I Connect thl ··- to Pin • I Bad 0. K, of ZT. There ohould be a 

11 kll& ""'" train. ow1DClnC I 
lrom Oto • 4V. 

I t'bo poal< naoher L!lD l1 
1borwd or bw'oed out and I Check the •5V wt,1,. to I obould be replaced. 

the r,_ penal. 

. I Clleck for bid QS, or ...., I 
ZlO, or &HOO~ ctrcuttry 

I Z7 or u aocloted clrcultl']P I 
II faulty . 
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O.K, 

5.8.1 

O.K. 

Wtth an R. F. carrier of 
■u.Ulclent le"el to m.ake 
the ~•rrter l"vtl meter 
read on the SET mark, 
and IOOI modul•tlon •I j,.il!e..,_d _______________ -, 

I kilo, loci< • 1 PlnS ol 

WU.ha O. C. Voltmeter meuun 

Z5 and Pin 4 or Zd. 80th 
pine thould have a lkH& 
audio olrnal 1w1nc1111 0 
to • J V, 

Clleck AM Deiector, and 

O.K. ~':.:i~~.~:~•• ~.o!1Z!•~t. ~Bad---------------------, 
and the voltep at Plt1 3 of ze 
obould be o. ov ,o. 02 voe. 

•• •" , ".J' modulatlon ,wltcht• 
and connect Ion•. 

Dlpl'IH CAL bvttoo 00 fr..,t 
panel ud look at waveform on 
Pio S ol ZS, 11 obould be • 
soo Ha waveform 1wtactnc from 
0 to +I, 15V, ThlN obould be 
a 500 Ks pulH tnln on Pin t 
or ZS ond Pl• • "' ZI. 

Bed 

Check OIMIRtlOII ol Zt u 

Jl the Cal •lll>•l lo not pl'IMnt 
Ml the lroubll oboounc pldo 
for tbe Calibrate and AM Detector 
etrcutt■• U lM Cal tl«nal ta 
pNHDl bvt there It not ou.tput 
from ZS or ZI reploco Ibo do• 
fecUve pert. 

pul11 otntchlr and Q6 aod 1-------------., 
Q1' u curnlll ...itchu. • I n.ploce defective pon. 

Check to - U ·JOO\ ud 
+ U51i UD' t an bu.med 
OOlt ud that wlr111C lo 0, K, 

Audto output, do not work 

Ro""'" Tete-iry 1_., 
YH and modlllatl.., •l•rm optloo No 

...-------1 -rd• from lhllr oocketo 
JS ud J4, D011 llilo l'IOtore 
a""lo OQlp..t, 

O.K, 

WU.h tho CAL bvtlOft puohld 
loolt at the 1tpal al tho "•" 
oldo of en. 111e 1npu1 coup· 
Ila« capocllor to zu, tho 
audio ampllner, wtth an 
o.cllloecope, It oboutd be a 
600 H• putoe tral• nlt>Jlnc 
from • 0, 2S to +I, OV, 

Check voltq• divider otrtnc 
RU- RIT ond •UV-• 
connecuon. 

Bad 

IIORIZONTA L 0. 2 mSec/dlvlolon 

Flpro I 

O,K, COftOOCt ecope to Pin I 
of Z u. aame waveform 
u , .,._ ohoutd be obffrved • 

Repair do,_tve 
o,tloeboud, 

Clleck for fnlt7 audio 
ampttnar Zl4, or aboJUd 
NU pane 1 output. 

Check !or faulty wh111le 
lllter board tr 10 equll>l)Od 
or broken Jumpt,r In place 
of the wbletlo rmer 1w1tcb 
t o not 10 equlppotl. 

&. •· f Caltbnlll Ct,e,,11 tloeo oot wol1t 

Y•• Connect an 01cU1oecope to Pin 14 
,--------, or Zl and deprua the callbr1te 

buttOll on the rront pen.el. TM 
I CODI 1hould 1how •OV DC 10, &V. 

No 

Checkforb..s AM 
Dllector or fonrt
lftl Amp2U. 

Check •SV •-ly and 
conllnully thr""4!h "CA I," 
ewllch. 

YH 
C_,,t tha eoope to Pio ll ol zs. a 600 k.Hs MaU•N ..... 1-ll;.;.o .... _____________________ , 

...,t,;zclnC 0 c,• to +4V 1hould be 
proHlll, 

Coea.ct lbe acope to Pta U of 1-'-N"'o"-------------, 
Yu zt, a aoo 111 459, duty cyelo 

pulff trat.o, sw1ac1ec ••c,• to 
+4V, 1boald be 1bowu. 

<;onnact eoope to tha juncttoo 
YH ol Tl """ fU, A .... ,form 

ouch .. ·-In Fl«, I 
■bould be prt:1nt. 

Check ctNeultry c..,tlnulty 
throulb RI """ the " CA I:' 
owttcb to tha 1..,..1 of Tl of 
the AM 0tt1ctor. 

No 

Check divider chain Z:t. 
Z4, ZS and Z2 ror proper 
opantlon. 

Check QI, Q2, and QS 
ror bad devlc.1 ur 
compooent1 . 

Chock multlvlbnlo·r Q4 
and Q$ and t z CZ 21 ror 
propor operation. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I.I. I Tolome1., 1-pea, dou DOI work 

l 
With tho R. r. corner modulaled 

O.K. ... will, a 20 HI alpal, c-• 
u ooc\11- to tho•-• alck 
ol R2 oe 11,o Tol•-117 I-
-,..i. Yoo uoald - a 20 HI 
al-1-NNd..a .. ly O. IV P . P . 

O.K. C- U.. oc- to Pio I Bod - ot :r.i • U.. tel•-lrJ -,..i. 
TIie HIM al-I H t1lo illplt 
call..t °"' abo .. alloold bo ..... 

I Clieclc 22 aad aaaoclal..t - compoeent.e, ud check 
for ohoiu oe lele1Mtry 
01111Mltatnu-1. 

I . I.I 10 IIH1 Wlllalle FUter dooa DOI work 

1 
0 . 1(. CMCII D. C. voltap at Pin• 

I 
ot 21 °" Filter Boord. It 
al>owd be 0V • 0. IVDC. 

O.K. Cloock O. C. at Pia I ot Z2 Bod 
oo Filter Boord. It abowd 
be ov • 0. 1 voe. 

<:Met for fall)'_ .. 
aad allone la ueocla...S 
cll'Cllltzy. 

1.1. 10 "1"M Carrier Power Alarm doe■ aot wortt 

1 
Re~ &a.. canter ,ow.r al..,.. 

!lo c,plloo board oad vort(Y lllat tbo .-----------c ca.rrler alarm output l■ 
0 pulled 

low" wl>ta tbo R. F. lopul alpal 
le NIIIIO¥tid. 

Qlloelllema1a-,..i, 
·•-till .......... . 
ttroal oll'Cllltry 11 faull)'. 

I 21 or Z2 bod, or odj,..tm•I I 
ot 114 or RI hu - m-. 

Bod 

I Go to ,..-1..-..: pldoe 
lo, Ille Audio ...,un.r , ad 
Oo-CIJ'CUlto. 

Clieclc ?:I ud u eoclaled I _. ... 

Bad 

lleplaoo zt I 

Yta 

I 
1 .....,.21,cllockforallorw I 

Oto. 00 ll>dlo Olllpll. 

M-n dot O. C. •oltap ti 
Pia I ol 21 ud Z2 oe 1M 
alan11 board. 11 tlH>uld be 
•I0V •2V. 

Y•• 

QI oe Ille al""' boaNI le 
bod, ... - .. , .... 
1J11enal clrc,oltry la !1"117. 

I 
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s.e.11 Modulation alarm dou oot worlt 

Wlth the R. F. carrier lnto th• 
0. K. moottor modulated 10,, "1th I ~ Ba;....d _ _ __________ _, 

kH1, took at the &\Kilo tni,ut to 

No I Tllo voltac• on Pl• e ot z I I Yu n ohouldbe•l0V•SV. r 

O.K. -

the modulalloo alarm -•d. 
ti oho,ild he I, ev PP • • 25V. 

ConMct the .cope to the collector 
ot QI oo tbo Mod. alarm _rd, 
wtth the aame Input condUlou • • 
a-. TboN 1h011ld be 1.8V PP 
.o.sv. 

Bad 

Tb■N lo a problom In Ibo 
main board of lbe monitor 
or tbo toter<:onaecttac p. o. 
trace,. 

I ZI to bed I O.K. b>cr■- modulalloo to IOI. Bad 
CODMCt ■cope to llle collector 1---------------, 
ot QI. Tbore 11'ould be 0V 

No 

•0.$V. 

Y11 RtmOY• mooulatton. TM Ho --------t voltac■ oe QI coli.ctor ~----, 

Wlleo tM vol~ oo QI collector 
1001 more pooltlve tllu U. vol• 
taco of Pio I of ZI Ibo vol~ at 
Pia 8 of ZI obould 10 to •IOV •SV 

oboald 1towl7 rlM. 

Q3, or -rut oln,u\1<71 
t■ faulty. 

s-a 

I QI or CS lo oborted. I 
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A 

B 

C 

D 

E 

';,00 Kl-le. TO +MHi. 
I VRl'\S "TO 10 Vl<l'\5 

2 

"500 Kl-\~ ◊SC 

I; 
CAL SIG GEN 

!cAL! 
) 11.M 

J--------iceTECTOR 

2 

,--- ---7 
1 

I 
I 
I 
I 

C.ARRIE.R POWER I 
ALA.RN'\ I 

I 
I 

I I 
I I 
I -L_ _____ __:_J 

OPTIONAL 

3 4 5 6 7 8 
NUT A Y USlO N REVISIONS 

SYM OUCIIPTIOH o• (HK .&UfH OATI 7S3 A ~liLE. .. ~€.b PER,. I.CO ~S Q., '3-1-7 11"1)('J 

OPTlONt>.L ,-------, 
OPTlONl'I.L 

r-- - ----7 
I I I I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

OPTIONAL r-----------, 
I
I W\.\\'.:,TL'E I 

FILTE~ I 

I ,ELE.METRY t--l;-----------------
1 LOWPII.SS I 

I jouTj I 
I L8] I 
I I 
I ~~~ I 

lOK\.lc. I 

I ~ ----r--~ I 
L_ ___ ___ J 

OPTIONAL 
,----7 I 

I 
I 
I 
I 

LOSS OF I 
MOOULA"TlON 1

1 11.Ll>..RM 

.._ __ _ I 
___ j 

I Wl·HS"TLE I 
I I FILTER 

I ~'=--=--=-..--_, I L _ ____ ___ _J 

,----+----+-!-~ ~,----t1---_---

LIN'EAR 
PH.C.SE 
\..OWPASS 

FILTER 

AUOIO 
ATTENU.&.10 

(\/OL,A<,E 
CONTS?OWeD) 

V REF 

+ IZS o/o 
------1>-----------i DE.Tc CTOR 

BUFl'E.R 
AMP 

-100% 
--------1 DETECTOR 

Pf',OGP.AMMA BL 
PE Al<. 

DETEC:TOR. 

I 
'--=----_j 

_[ 

METER,__ _ _ ___ ~--
1:>ETE:C.TO'R 

MOOULA"TION AL,t,..RM 
(OPT\Ot-JAL) 

1E.LE.ME.1RY OU1PUT 
(OPTIONAL} 

0 dBrn ~00 OHMS 

FOR So/. MODULATION 

} 

BALANC.E.O AUDIO OU1PU1 
OdBm 600 OI-\M$ 

(OPTIONAL) 

AUDIO OUTPUT 
SVQ.tv\S , 5000 01-\M'S 

AUDIO MONITOR 0UTPU1 

0 dBm ~00 OHM~ 

,o REVIO,E. PEA\<. FLA':>HE.R 

+!:>V 
l+ l2S%! 

,o REMOiE PE/!11.K FLA.':>HER 

1-,00~1 
GROUND 

TO REMO,E PEAi< F'LA':>HE:l<. 

!PEAK! 

"TO REMO"TE ME,ER 

METER. o-sode 50d'o 
AMP ATTENUt>-,OR AMPLIFIER !MOOULAIION I 

O- l~3% 

FIGURE '=>-I 

ntM IN 
NO NO 

,.u, HO 

on N R ASSY USl Of MAUii.AU 
OIIAWN IY DAU: 

"' 00 

A 

B 

C 

D 

6-L.l. , ... ,. mr:m TIME&FREOUENCY 
'"' IT II lC.J I L TECHNOLOGY INC E 

REMOVE All 

BURRS AND SHARP EDGES 

3 4 5 6 

l==========f.-~J ttlN(;_,---t----1 ,JOOOOlcoNSf ,S:::iC::::"'°'"'•95050 
lOlUANCU UNUSS 
OTHUWI S( s,f:Clf lE D 

XX±: ANGUl At 
,i:xx± ! 

00 NOT SCALE TH1S PAI NT 

7 

MK. ING 

.,.., 

KO NO 

"'" 8LOC.K. OIAG.RAM 
1>-M MON l'TOR, 

MOOE\.. 75~ 

A 

8 

wigfi
Stolen 2 Line Transparent
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MODEL 753 

CKT. REF. 

Cl 
C2 

CRl 
CR2 
CR3 

DSl 
DS2 

Fl 
F2 

Ml 
M2 

Rl 
R2 
R3 

Sl 

Tl 

WIRING DIAGRAM ASSEMBLY 

DESCRIPTION 

.0047 uf 

.0047 uf 

LED HP 5082-4403 
LED HP 5082-4403 
LED HP 5082-4403 

Lamp Assy. 
Lamp Assy. 

1/4A SLO-BLO 
3/16A 

Meter 
Meter 

Attenuator, 50 
51 2W 
51 2W 

Thumbwheel Sw. 

Power Xfmr. 

ASSEMBLY #6600-0932 

TFT STOCK NO. 

1005-4749 
1005-4749 

1285-4403 
1285-4403 
1285-4403 

4750-0006 
4750-0006 

1900-0004 
1900-0022 

1400-7047 
1400-0500 

1075-1001 
1067-1551 
1067-1551 

5102-1200 

1500-8609 
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I 
"®EL 753 MOTHER BOARD ASSEMBLY #6608-1030 HODEL 753 MOTHER BOARD (CONT INUEO) ASSENBl Y 16608-1030 

CKT. REF. OESCRlPTION TFT STOCK NO. CKT. REF. O[SCRlPTION TFT STOCK NO. 

l()OEL 753 

CKT. REF. OESCR 1 PT ION TFT STOCK NO. 

l«!THER BOARD (CONTINUED) ASS£118L Y lefiOS-1030 

I 
CAPACITORS 

Cl 100 uf 16 voe Electro 1010-0101 
CZ 1000 uf 16 voe El e<:tro 1010-0102 
C3 15 uf 25 voe Electro 1010-0150 
C4 300 pf soowv 01 pped Mtca 1001-0301 
cs 300 pf 500\IV 01 pped Mica 1001-0301 
C6 220 uf 6 voe Electro 1010-0251 
C7 220 uf 6 voe Electro 1010-0251 
C8 220 uf 6 voe Electro 1010-0251 
C9 IS uf 25 voe Electro 1010-0150 
CIO 
Cll 560 p f 300 WV 01pped Mica 1001-0561 
Cl2 15 uf 25 VOC El~ctro 1010-0150 
Cl3 3.3 pf Tubular 1000-0033 
Cl4 ISO pf 500 WV Otpped Mica 1001-0151 
Cl5 15 uf 25 voe Electro 1010-0150 
Cl6 10 uf 20 VOC Tan'. 1008-0IOC 
Cl7 15 uf 25 voe Electro 1010-0150 
Cl8 2.2 uf 20 YDC Tant 1008-0022 
Cl9 2.2 uf 20 YDC Tant 1008-0022 
C20 S. 6 uf 20 YDC Tant 1008-0056 
C21 470 uf 16 voe Electro 1010-0471 
C22 10 pf 500 VV 01 pped Mica 1001-0100 
C23 ISO pf 600 WV Otpped Mi ca 1001-0151 
C24 100 uf 16 voe El ectro 1010-0101 
C25 150 pf 500 WV Dipped NIU 1001-0151 
C26 2700 pf 300 WV Dipped Hica 1001-0272 
C27 12 pf SOC \IV Otpped Miu 1001-0120 
C28 100 uf 16 YDC £1ectro 1001-5100 
C29 510 pf 300 WV Otpped Mica 27, 1001-1501 
C30 270 pf 500 WV Oipped Mica 27, 1001-2700 
C31 lSOO pf 300 WV Dtpped Htca 2J 1001-1501 
C32 1500 pf 300 WV Olpped Mica 27, 1001-1501 
C33 10 pf SOC WV Dipped Mica 1001-0100 
C34 I 5 uf 25 voe Electro 1010-0150 
C35 100 uf 16 YDC Electro 1010-0101 
C36 15 uf 25 voe Electro 1010-0501 
C37 39 pf SOC WV Dipped Mica 1001-0390 
C38 39 pf 500 WV Dipped Mica 1001-0390 
C39 100 uf 16 voe Electro 1010-0101 
C40 SOO uf 50 YOC Electro 1010-0501 
C41 500 uf 50 voe Electrc 1010-0501 

C~? ~~ u~ 20 voe Tant !~!-~!~ 

C44 10 uf 20 VOC l•nt 1008-0100 
C45 100 uf 16 VOC Electro 1010-0101 
C46 1700 pf 300 WV O I pped Ntca 1001-0172 
C47 1s voe Electro 1010-0101 
C48 1500 pf z,. 300 \IV Oipped Mica 1001-1501 
C49 360 pf Z,: 500 WY 01 pped 111 ca 1001-3600 
C50 510 pf 27, 300 WV Dipped Hico 1001-5100 
C51 1000 uf 16 voe Electro 1010-0102 
C52 15 uf 25 voe Electro 1010-0150 
C53 15 uf 25 voe Electro 1010-0lSO 
C54 50 uf 16 voe Electro 1010-0150 
css 15 uf 25 voe Electro 1010-0150 
C56 15 uf 25 voe £1 ectro 1010-0150 
CSI lS uf 25 VOC Electro 1010-0150 
C58 15 uf 25 voe Electro 1010-0150 
C59 15 uf zs voe Electro 1010-0150 
C60 IS uf 25 voe Electro 1010-0150 
C61 24 pf 500 voe 01 p Hico 1001-0240 
C62 24 pf 500 voe 01 p Hie, 1001-0240 

CRl HP 2800 No Sub Acceptable 1282-2800 
CR2 HP 2800 No Sub Acceptable 1282-2800 
CR3 HP2800 No Sub Acceptable 1282-2800 
CR4 ltt4734 Zener Diode 1283-4734 
CR5 IN4735 Zener Olod• 1283-4735 
CR6 HP-2800 Hot Carr Diode 1282-2800 
CR7 HP-2800 Hot Carr Diode 1282-2800 
CR8 HP-2800 Hot Carr Diode 1282-2800 
CR9 JH4002 Recti f(er 1284-4002 
CRIO 1 N4002 Rect if! or 1284-4002 
CRH 1N4002 Rectifier 1284-4002 
CRl2 IN4002 Rect1 fter 1284-4002 
CRl3 IN473S Zener Diode 1283-4735 
CR14 IN4735 Zener Di ode 1283-4735 
CRIS JN3064 Gen. Purp. Dtode 1281-3064 
CR16 IN3064 Gen. Purp. Diode 1281-3&;4 
CR17 IN4745 Zener Diode 1283-4745 
CRIB IK474S Zener Ofode 1283-4745 
CR19 IN3064 Gen. Purp. 01ode 1281-3064 
CR20 1M6110 1281-6110 

TRANS 1 ST ORS .. - "" ., .. 

Q2 2N3643 1271-3643 
Q3 2N3643 1271-3643 
Q4 2"4275 1271-4275 
QS 2"4275 1271-4275 
Q6 2"3643 1271-3643 
Q7 2N3643 1271-3643 
Q8 2N3643 1271-36•3 
Q9 2N3643 1271-3643 
QIO 2N3643 1271-3643 
Qll 2NJ643 1271-3643 

RESISTORS 

Rl ~6 ohm +51. 1/4 watt Carbon Co,np 1065-0056 
R2 150 ohl-+51 1/4 watt Carbon Co,qp 1065-0150 
R3 150 ohlll .St 1/4 watt Carbon Ccap 1065-0150 
R4 2.2K +SSl/4 watt Carbon CO!Tlp 1065-2201 
RS 2.2):. !SS 1/4 watt Carbon Comp 1065-2201 
R6 2.2K •5S 1/4 watt Carbon Comp 1065-2201 
RI 100 o'm +S'l 1/4 watt Carbon COfllp 1065-0100 
RB 220 oPwn +Ss 1/4 \rfatt Carbon Comp 1065-0220 
R9 3.3K •SS-1/4 watt Carbon Comp 1065-3301 
RIO 4.1K ♦SJ 1/4 watt Ctrbon Comp 1065-<701 
Rl1 )60 orim +5S: 1/4 watt Carbon C001p 1065-0560 
Rl2 47K +SS T/4 watt Carbon Comp 1065-4702 
Rl3 u:; f·Turn PC Mount 1072-1001 
Rl4 4.7k +SI 1/4 watt Carbon Ccap 1065-4701 
Rl5 100 onffi 1 Turn PC Mount 1072-0100 
Rl6 4.7K .+51 1/4 watt Carbon Comp 1065-4701 
Rll 10 ohm •SS 1/4 watt Carbon Comp 1065-0010 
Rl8 180 ot.-+51, 1/4 watt Carbon Ca:np 1065-0180 
Rl9 6.81'. +5~1/4 watt Carbon Comp 1065-6801 
R20 lk +SJ 1/4 watt Carbon COl'lp 1065-1001 
R21 1K +si 1/4 watt Carbon C011p 1065-1001 
R22 6.al •SJ: 1/4 watt Carbon Comp 1065-6801 
R23 6.8K •ss 1/4 watt Carbon Comp 1065-6801 
R24 lK !_Si 1/4 watt Carbon C011p 1065-1001 
R25 180 +)t 1/4 watt Carbon COl"'P 1065-0180 
R26 180 ♦SS 1/4 ~tt Carbon COITlp 1065-0180 
R27 180 !SS 1/4 watt Carbon Comp 1065-0180 
R28 180 _+!>S 1/4 watt Carbon Comp 1065-0180 
R29 180 tsi 1/4 Wttl C4rbon Comp 1065-0180 
R30 180 fSt. 1/4 watt Carbon Comp 1065-0180 
R31 820 ♦51, 1/4 watt Carbon Coo,p 1065-0820 

I 
I 
I 
I 
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I 
I 

NOOEL 753 l«!THER 80ARO ( CONTI NU£0) ASSEMBLY 16608-1030 t«>OEL 753 MOTHER dOARO (CONTINUEO ) ASSEll8LY 16608-1030 M00£l j3 M()THIR 80ARO (COHTINULO) ASSEll8LY 16608-1030 
I 

CKT. REF. OESCRlPTlOH TFT STOCK NO. CKT. REF. OESCRIPTIOH TFT STOCK NO. 

-
I 

CKT. R;:F. OCSCR!PTION TFT STOCK NO. I 
R32 2K +51 1/4 watt Carbon C0111p 1065-2001 
R33 470-+51 1/4 watt Carbon Comp 1065-0470 
R34 2K +"5"1 1/4 watt Carbon Ccwnp 1065-2001 
R35 820-+51, 1/4 watt Carbon Comp 1065-0820 
R36 150C+5l 1/4 w,tt Carbon to,,p 1065-1503 
R37 le»:: +!S 1/4 watt Carbon Comp 1065-1002 
R38 le»:: :-is. 1/8 watt Metal fi ht 1058- 1002 
R39 10< . ii 1/8 watt Metal Fil• 1058-1002 
R40 4. n:. +Sl 1/4 watt C.;rbon Comp 1065-4701 
R41 00 -+!S 1/4 wall Carbon C0111p 1065-0470 
R42 5. 6«.-+SS. 1/4 watt Carbon Comp 1065- 5601 
R43 3. 3K +st 1/4 watt Carl:>on Comp 1065-3301 
R44 100 llurn PC Mount 1072-0100 
R45 560 +SI 1/4 watt Carbon Coap 1065-0560 
R46 330 +Si 1/4 watt Carbon Coap 1065--0330 
R47 390 +Si. 1/4 watt Carbon Coap 1065--0390 
R48 100 Otwn 1 Turn P.C. Mount 1072-0100 
R49 lOK +SS 1/4 watt Carbon Canp 1065-1002 
R50 lOK ".+S1, 1/4 watt Carbon Comp 1065-1002 
RSI 470 +'51. 1/4 watt Carbon Canp 1065-0470 
R52 330 +51, 1/4 watt Carbon Comp 1065-0330 
R53 2.4C"+St 1/4 Matt Carbon Ca.ip 1065-2401 
R54 2.4K ♦51, 1/4 watt Carbon Coap 1065-2401 
R55 220 +"S"i 1/4 watt Carbon C(ltlp 1065-0220 
R56 2k ll 1/8 watt Ml!tal Fl 111 1061-2001 
R57 261 H 1/8 watt Metal film 1061-0261 
R58 5.6K -+St 1/4 watt Carbon COfl'lp 1065-5601 
R59 5.6K .Si 1/4 watt Carbon COlllp 1065-5601 
R60 lOK +'S'1. 1/4 watt Carbon Comp 1065-1002 
R61 39K +s,: 1 /4 watt Carbon Comp 1065-3902 
R62 1K +!'l 1/4 watt Carbon COfllp 1065-1001 
R63 St:: TO Turn PC Mount 1069-5001 
R64 13k lJ: 1.8 watt Metal Fil• 1061-1302 
R65 261 ll 1/8 w,tt HeUI Ftlm 1061-0261 
R66 2K 11 1/8 watt Metal Film 1061-2001 
R67 lK 11 1/8 watt Metal Fil111 1061-1001 
R68 lK 11. 1/8 Matt Metal Fil,n 1061-1001 
R69 150 +-SI 1/4 watt Carbon Comp 1065-0150 
RIO 33 ola +SI 1/4 watt Carbon COfflp 1065-0033 
Rll lK ll 178 watt Ket,1 Film 1061-1001 
R72 lK ll 1/8 watt Metal film 1061-1001 
R73 750 11 1/8 watt Metal Ffl11 1062-0750 
R74 160 _!.51 1/4 watt Carbon Ccmp 1065-0160 

R75 330 +5'.( 1/4 watt CarbOn Comp 1065-0330 
R76 1.37!( ll 1/8 watt Metal Film 1061-1370 
R77 432 I l 1/8 w,tt Metal ft Im 1061-0432 
RIB 137 lS 1/8 watt Metal Fi I■ 1061-0137 
R79 43.2 l'l 1/8 watt Het•I film 1061-0043 
R80 13. 7 ll 1/8 watt Metal f11m 1061-0013 
R81 12. 7 IS: 1/8 watt Metal f11,n 1061-0012 
R82 12,7 n: 1/8 watt Metal F111n 1061-0012 
R83 100 11 1/8 watt Het.al f11■ 1061-0100 
R84 82511 1/8 watt Metal Film 1061-0825 
R85 100 oh'n 1 Turn PC Mount 1072-0100 
R86 lK +SS 1/4 watt Carbon Comp 1065-1001 
R87 51 +Si 1/4 watt Carbon Comp l06S-OOSI 
RBB 499-11 1/8 watt Hetal Fil■ 1061-0499 
R89 5151 +51. l/4 watt C.;rbon COl!lp 1065-0051 
R90 l ■eg-+SS 1/4 watt Carbon Cmp 1065-1004 
R91 151< ll-1/8 watt Metal Fil• 1061-1502 
R92 33 ohll +51 1/4 watt Carbon C011tp 1065-0033 
R93 1.5K +5'f 1/4 ... tt C,rbon Comp 1065-1501 
R94 8.2K +s,: 1/4 watt Carbon Comp 1065-8201 
R95 750 +!t 1/4 watt Carbon Comp 1065-0750 
R96 330 +Si 1/4 watt Carbon Comp 1065-0330 
R97 22 ofa +5'.( watt Wire Wound 1068-0022 
R98 lK +SI T/4 watt Carbon Comp 1065-1001 
R99 S. l'f +Si 1/4 watt Carbon Comp 1065-0470 
RlOO lK +51 1/4 watt Carbon Comp 1065-1001 
RIO! 931-lS. 1/8 watt Metal F11■ 1061-0930 
Rl02 150 otwi, 1/2 watt Carbon Comp 1067-0150 
Rl03 100 otn l Turn PC Mount 1072-0100 
Rl04 lK l Turn PC Mount Pot 1072-1001 
RIOS 51 ota +SS: 1/4 watt Carbon Comp 1065-0051 
Rl06 51 O'- +Sl 1/4 watt Carbon temp 1065-0051 
Rl07 10 ohl +si 1/4 watt Carbon Comp 1065-0010 
Rl08 10 ohl .Ss 1/4 watt Carbon Comp 1065-0010 
Rl09 10 oh'II +s:s 1/4 watt Carbon Comp 1065-0010 
RllO 10 ohl +Si 1/4 watt Carbon Comp l06S-00l0 
Rlll 150 oM-+51, 1/2 watt Carbon Cmp 1065-0150 
Rll2 22 otn +'S'S S watt Wire Wound 1068-0022 
Rll3 l.SK +SI 1/4 watt Carbon Coap 1065-1501 
Rll4 lK +Si 1/4 watt Carbon Comp 1065-1001 
Rll5 u: Isi 1/4 watt Carbon Comp 1065-1001 

I 
SWllClllS 

Sl Ganged SV. Sll • P. 0., ST2-3 Gang, 
514-9 Gang 1850-1009 

S2 SPOT (Whistle Filter) 1800- 1010 

IRANSFORJICRS 

Tl AN l nput Trensfornl('r 1501-0002 
T2 lr1 fflar 1501-0001 
T3 Bal. Aud to rrans.formPr 1480-0002 

!C's 

Zl 1400 1100-7400 
Z2 1'16 1100-7476 
Z3 1493 1100-7493 
Z4 7493 1100-7493 
ZS 110 1100-0710 
Z6 

I 
710 1100-0710 

Z7 710 1100-0710 
ZS 7430 1100-7430 
Z9 SP380 1100-0380 
ZIO SP380 1100--0380 
ZI 1 741 1100--0741 
Zl2 ClH 6000 1099-0001 
Zl3 741 1100-01,1 
Zl4 301 1100-0301 
ZIS 741 1100-0741 
Zl6 741 1100--0741 
Zll 302 1100--0302 
ZIB 302 1100-0302 
Z19 301 1100--0301 
Z20 LH301 1100-0301 
Z21 LH301 1100-0301 
Z22 LH741 1100-0741 
Z23 LH34IP 1100-4102 
Z24 LH3420 ll00-4212 
Z25 7912 1100-2012 
Z26 LN741 ll00-0741 
227 LH741 1100-0741 

I 
I 
I 
I 
I 
I 
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S2 

GD 
Jl2 

ASSY NO 
6608-1()30 

JI 

MODEL 753 

CKT. REF. 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CB 
C9 
ClO 

P12 

PCB 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 

Zl 
Z2 

WHISTLE FILTER (OPTIONAL) ASSEMBLY #6608-1020 

DESCRIPTION TFT STOCK NO. 

CAPACITORS 

1000 pf +5% Dipped Mica lOOV 1001-0102 
39 pf +5% Dipped Mica 100V 1001-0390 
9-35 pf Variable 1012-9035 
2000 pf +5% Dipped Mica lOOV 1001-0202 
100 pf +5% Dipped Mica 100V 1001-0101 
9-35 pf Variable 1012-9035 
15 uf 25 voe Electro 1010-0150 
15 uf 25 VDC Electro 1010-0150 
1000 pf +5% Dipped Mica lOOV 1001-0102 
39 pf ~5% Dipped Mica 100V 1001-0390 

Connector, Molex #09-52-3101 2250-5210 

Whistle Filter 1600-1020 

RESISTORS 

10 ohm ~5% 1/4 watt Carbon Comp 1065-0010 
15K +1% 1/8 watt Metal Film 1061-0010 
7.5K-+1% 1/8 wat t Metal Film 1061-7501 
15K +I% 1/8 watt Metal Film 1061-1502 
lK ~5% 1/4 watt Carbon Comp 1065-1001 
lOK +5% 1/4 watt Carbon Comp 1065-1002 
10 ohm ~5% 1/4 watt Carbon Comp 1065-0010 
10 ohm ~5% 1/4 watt Carbon Comp 1065-0020 

IC's 

LM741 1100-0741 
LM741 1100-0741 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

A 

-

B 

-

C 

-,- \ '2. V 

AUD\O 
I NPUT 

GND 

- \ '2V 

1 

P\2. 

Is-------
\ 

2 

7 
8> 

q 

10 .____, 

4 

I 

RI 
10 

R7 
10 

R2 
ISK \% 

V 

c, 
I/ \000 pf 
I \ 

C'2. 
I / 39 pf 
I \ 

C3 
I Jf 9-~5 pf 

/' 

2 

-

+l 
.I --

l 
+I 

NOTES; UNLESS OTHERWISE SPECIFIED: 

Cr 
\S 

cs 
15 

-

I 

R4-
ISK 1% 

cq 
\DC?? p~ 

Ii_-

C\O ?8pf 
I / 
I \ 

1. RESISTORS - VALUES IN OHMS ±5%, 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. 

1 
I 

2 
T 

3 
DWG. NO. 

(o(o0\- IS50 4 

NEXT ASSY USED ON 

LM,4\ 

3 01 
l! \ 

_g_ 
~ 4 

LM74\ 

~ 

R5 
\K 

> 

< 

l .-<1--3---- +---------a 

t2 
2. 4~7 

• 

ITEM EN 
NO. NO. 

QTY PER ASSY 

I 
5 

REVISIONS 
SYM DESCRIPTION 

A E€LE.ASE.D t>E.R E.CO 31S 

f>/0 
P\'2. 
~ 

RB 
-'\Ny- ~ AUDIO OUTPUT 

IO 

'--

PART NO. DESCRIPTION 

LIST OF MATERIALS 

DR CHK AUTH DATE 

REF. 
DES. 

A 

-

B 

-

REMOVE ALL 
BURRS AND SHARP EDGES 

DRAWN BY J J DATE 
6,,. , . ,,-,s-1' m~m r1ME&FREOUENCY C 

CHK. BY JI LCJ I L TECHNOLOGY INC. 

3 

TOLERANCES UNLESS 
OTHERWISE SPECIFIED 

.XX± ANGULAR 

.xxx± + 

PROJ. ENG. 

MFG. ENG. 

3000 Olcott St .. Santa Clara, California 95050 
( 408) 246-6365 

I TITLE s C. \-\EM A.\ l (., 
---"""-', ---___. W 'r-\ \ S "T LE F \ \...TE R 

APPD. FI GURE. o-4 
l=============fAPPD. 

DO NOT SCALE THIS PRINT 
ECO NO. SCALE - I SHT. I Of J 

I 4 I 5 
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MODEL 753 TELEMETRY LOW PASS BOARD {OPTIONAL) 

CKT. REf. DESCRIPTION 

CAPACITORS 

Cl 15 uf Electrolitic 25V 
C2 1 uf Mylar 100V +2% 
C3 15 uf ElectrolitTc 25V 
C4 6.8 uf Tant 25V 
C5 .027 uf Mylar 

Socket 8 Pin 

P4 Connector, Molex #09-52-3101 

RESISTORS 

Rl 10 ohm +5% 1/4 watt Carbon Comp 
R2 lOK +5%-1/4 watt Carbon Comp 
R3 10 olim +5% 1/4 watt Carbon Comp 
R4 lOK +5%-1/4 watt Carbon Comp 
R5 lOK +5% 1/4 watt Carbon Comp 
R6 9.lK-+5% 1/4 watt Carbon Comp 
R7 8.2K .:!:_5% 1/4 watt Carbon Comp 
R8 47K +5% 1/4 watt Carbon Comp 
R9 560 ohm .:!:_5% 1/4 watt Carbon Comp 

I.C.s 

Zl LM741 
Z2 LM741 

ASSEMBLY #6608-1000 

TFT STOCK NO. 

1010-0150 
1004-0002 
1010-0150 
1008-0068 
1006-0270 

2250-1008 

2250-5210 

1065-0010 
1065-1002 
1065-0010 
1065-1002 
1065-1002 
1065-9191 
1065-8201 
1065-4702 
1065-0560 

1100-0741 
1100-0741 

ASSY NO. 
6608-1000 

~ C4 r 
[ cs I ~ ~ 

C2 

\J 

ZI 

- --[ID-

Z2 

-DID- ~ ~ 
1,---C-3 ----.r -rnJ- --{BI]-~.___c _, __,~ 

P4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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A 

-

B 

-

C 

+ \2v 

A.UD\O 
\NPUi 

GND 

-l'2.v 

DWG. NO. 
1 

I 
2 

I 
3 w~O\- l':>!>O 4 

I 
5 

P4 Rl 
~ \0 

5 -
+l C\ C4 

I \5 ~-8 
\I - "+ -

R'2. R4 RS 
\OK \OK \OK 

2 - - 3 ~
1

LM741 
l cs l C2 
I ~, ' .027 I ~ - -- - _g_/ 4 

I 

----
4 . 

l ---v- R3 C3 
\0 +I 15 

--

NOTES; UNLESS OTHERWISE SPECIFIED: 
1. RESISTORS - VALUES IN OHMS ±5%, 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. 

1 
I 

2 
I 

3 

NEXT ASSY USED ON 

{,(,08- \000 753 

2 ~-, 
R<o 
9. \ K. '22 

3 / 4 

Rl 
8.2K 

--

ITEM EN 
NO. NO. 

QTY PER ASSY 

REVISIONS 
SYM D tSCIIPT ION 

A f<'.ELEA S.e:t> PeR e.c.o -31S 

RB 
47K P/o 

P+ 
LM74\ R9 

V\,/""'-

5<o0 

6 
\0 

L__.) 

PART NO. 
I 

DESCRIPTION 

LIST OF MATERIALS 

OR CHK AUTH DATE 

~ 3· 1·7<.,,, 

SUBA.UD\ B\...E 
ou,pu-r 

OdBm-000..et. 

REF. 
DES. 

' 

A 

-

B 

-

REMOVE ALL 
BURRS AND SHARP EDGES 

DRAWN BY✓-:: L, L. DATE 
~ ____ ...,,_--+-------~"--=• 2_;4•75~ m ~ m TIME & FREQUENCY C 

CHK. BY JI LC.JI L TECHNOLOGY ING 

PROJ. ENG. 

TOLERANCES UNLESS I 

OTHERWISE SPECIFIED MFG. ENG. I 

.XX ± ANGULAR 

. xxx± ± 
I 

APPD . I 
APPD. 

DO NOT SCALE THIS PRINT 
ECO NO. 

I 
4 

I 

3000 Olcott St .. Santa Clara, California 95050 
(408) 246-6365 

TITLE SC\-\EMA,\C.. 

TELE~'ciRY \..OWP~\'S~ 
°1=\1~1 IR_~ ~-Ci 

SCALE - ISHT. I OF / 

5 

I 

. 
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I 
MODEL 753 CARRIER ALARM BOARD ASSEMBLY (OPTIONAL) ASSEMBLY #6608-1010 I 

I 
CKT. REF. DESCRIPTION TFT STOCK NO. 

I 
CAPACITORS 

Cl 1000 pf +5% Dipped Mica lOOV 1001-0102 
C2 1000 pf +5% Dipped Mica 100V 1001-0102 
C3 15 uf 25-VDC Electro 1010-0150 
C4 15 uf 25 VDC Electro 1010-0150 

I 
I 

DIODES 

CRl IN3064 1281-3064 I ASS Y. NO. 6608-1010 
CR2 IN3064 1281-3064 

P5 Connector Molex #09-52-3101 2250-5210 

PCB Carrier Alarm 1600-1010 

TRANSISTORS 

Ql 2N3643 1271-3643 

RESISTORS 

~ 
R4 I I R5 I I 

~ ~ Cl I 
I ®I Z2 ZI I 

Rl 82K ±_5% 1/4 watt Carbon Comp 1065-8201 
R2 

C4 C3 I 
R3 22K + 5% 1/4 watt Carbon Comp 1065-2202 
R4 lK Pot 1 Turn PC Mount 1072-1001 
R5 lK Pot 1 Turn PC Mount 1072-1001 
R6 7.5K +5% 1/4 watt Carbon Comp 1065-7501 
R7 lOK +5% 1/4 watt Carbon Comp 1065-1002 
R8 lK ±_5% 1/4 watt Carbon Comp 1065-1001 
R9 lK +5% 1/4 watt Carbon Comp 1065-1001 

I I I 
P5 

I 
RIO lK +5% 1/4 watt Carbon Comp 1065-1001 
R11 lK ±_5% 1/4 watt Carbon Comp 1065-1001 I 

I. c. Is 

Zl LM741 1100-0741 I 
Z2 LM741 1100-0741 

Socket 8 Pin 2250-1008 
Socket Transistor 1150-0001 

I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
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A 
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I B 
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I 
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-

I 
I C 
I 
I 
I 

GND 

CA~RIE.R. 
LEVEL 
\NPUT 
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1 
I 

2 
I 

3 
DWG. NO. 

G:>~O\ - 1'5~0 4 
I 5 

NEXT ASSY USED ON REVISIONS 

6':08- 1010 
SYM OhCIIPT ION OR CHK •UTH DATE 

PS 
~ 

3 

4 
5 

f, 

7 

2 

----

R3 
2'2K 

RI 
e,, '2. K. 

R<o 
7.'$K. 

> R7 
\OK 

----~•.__ , __ 
I\ CI 
IOOOpf 
l 

_2..-----lv 4 14, 

> 

◄ 

3 r---... 1 LM74\ 
l-------~-------+------4.,_---41 +~ 

~ 

~ 1-,o¾J R+ -
IK 1- 2 -~-------t------~V 4 c~ 

\OOOp+ 

--
L..-----+---t'--, _ __, 

1' 

+1 
I 

C3 
,s 

R9 
\ K 

C4 
15 

R\O 
~ r IK 

C.R\ 

V 

_.._ \ N ':>OC::.4 

R\ \ 

-- \K 
4 t. CR2. 

\N~Ob4-

\ 1-----------------------------------1.,_-..... , '1-----a 
/I + _.__ 

~ 

ITEM fN 
NO. NO. PAIT NO. 

QTY PER ASSY 

- ..... 

I 
I 
I 

P/o 
PS 
~ 

C.A'RR\c'< 
ALARM 
OUTPU, 

+ '?>OVOC MA.~ 
SOmA MA)<.. 

DESCRIPTION 

LIST OF MA TEIIALS 

IIF. 
DIS. 

A 

B 

-

NOTES; UNLESS OTHERWISE SPECIFIED : 
REMOVE ALL 

BURRS AND SHARP EDGES 

DlAWN IY DATE 
G. L. L. 11-14.,s !'f"1 ,= !'f"1 TIME & FREQUENCY C 

CHK. IY JI LCJ I L TECHNOLOGY INC. 
1. R ESISTORS - VALUES IN OHMS ±5%, 1/4 WATT . 
2. CAPACITORS - VALUES IN MICROFARADS. 
3. INDUCTORS - VALUES IN MICROHENRYS ±10% 
4. *FACTORY SELECT VALUE. T YPICAL VALUE SHOWN . 
5. VOLTAGES ARE DC CONDIT IONS. 

1 
I 

2 I 
3 

PIOJ. ENG. 

TOLERANCES UNLESS 
OTHERWISE SPECIFIED MFG. ENG. 

.XX± ANGULAR 

.xxx± + 
APPD. 

l===============i APPD. 

DO NOT SCALE THIS PRINT 
ECO NO. I 

I 
4 

I 

3000 Olcott St., Santa Ciera, Celitornia g5050 
(408) 246-6366 

TITLE SC.\4EM A.,\C. 
CAR~\ER ALARM 

J:IGl1R~ b-"-

SCAll - SHT. I Of I 

5 

... 

wigfi
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MODEL 753 

CKT. REF. 

Cl 
C2 
C3 
C4 
C5 
C6 

CRl 

P3 

P.C.B. 

Ql 
Q2 
Q3 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RlO 
Rll 
R12 
R13 
Rl4 

Z1 

MODULATION ALARM (OPTIONAL ASSEMBLY #6608-0990 

DESCRIPTION 

CAPACITORS 

15 uf 25VDC Electro 
15 uf 25VDC Electro 
100 uf 16VDC Electro 
1000 pf +5% Dipped Mica 100V 
15 uf 25VDC Electro 
15 uf 25VDC Electro 

DIODES 

IN3064 

Connector Molex 
Socket Transistor 

Modulation Alarm 

TRANSISTORS 

2N5087 
2N4275 
2N3643 

RESISTORS 

lK +5% 1/4 watt Carbon Comp 
1.8K +5% 1/4 watt Carbon Comp 
12K +5% 1/4 watt Carbon Comp 
150 ohm +5% 1/4 watt Carbon Comp 
560 ohm +5% 1/4 watt Carbon Comp 
lK +5% 1/4 watt Carbon Comp 
lK +5% 1/4 watt Carbon Comp 
100K +5% 1/4 watt Carbon Comp 
lOOK +5% 1/4 watt Carbon Comp 
lOK Pot 1 Turn P.C. Mount 
lK +5% 1/4 watt Carbon Comp 
10 ohm +5% 1/4 watt Carbon Comp 
2.2K +5% 1/4 watt Carbon Comp 
10 ohm ±_5% 1/4 watt Carbon Comp 

IC's 

LM 741 

.;)U\..l\t:l, 0 r Ill 

TFT STOCK NO. 

1010-0150 
1010-0150 
1010-0101 
1001-0102 
1010-0150 
1010-0150 

1281-3064 

2250-5210 
1150-0001 

1600-0990 

1271-5087 
1271-4275 
1271-3643 

1065-1001 
1065-1801 
1065-1202 
1065-0150 
1065-0560 
1065-1001 
1065-1001 
1065-1003 
1065-1003 
1072-1002 
1065-1001 
1065-0010 
1065-2201 
1065-0010 

1100-0741 

ASSY. NO. 6608-0990 

~~~~~~~ 
C3 C5 

Cl 

P3 

I RIO I --CTITD-

~ e 
z I ~ I 

C6 
✓ -mm-

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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NEXT ASSY USED ON REVISIONS 
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~60f!>-0190 ,5?) A RELEASED PER E..CO 31.S RG-i 3-j-7(.o 

-+l c.~ R\'2. 

R9 I \o 10 
R4- RB 
\50 \ODK lK --
Q\ 
2N50B7 Q2. 3 ~ ~Mr4\ 
c 2. Rb 2~4275 RIO &, 

15 I K ,______ ) + ___ C. 3 ~ I0K r. \ >--"'c.......e----....J 

I~ !- -100 - 2. -./4 R\3 
~ 2.2.K 
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5(:,0 Rl I t c R \ ~ ~ 

IK I\ /\ 
R\\ c+ \N?>Ob..,. 

IOOOpt \ K 
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ITEM EN 
NO. NO. PART NO. 

QTY PER ASSY 
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I 
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'--

DESCRIPTION 

LIST OF MATERIALS 

REF. 
DES. 

NOTES; UNLESS OTHERWISE SPECIFIED: REMOVE ALL 
DRAWN BY .,1 DATE 

<=?.L.L. !1-2•-~ m~m TIME&FREQUENCY 
1. RESISTORS - VALUES IN OHMS ±5%, 1/4 WATT. 
2. CAPACITORS - VALUES IN MICROFARADS. 

BURRS AND SHARP EDGES 
3. INDUCTORS - VALUES IN MICROHENRYS ±10% 
4. *FACTORY SELECT VALUE. TYPICAL VALUE SHOWN. TOLERANCES UNLESS 
5. VOLTAGES ARE DC CONDITIONS. OTHERWISE SPECIFIED 

.XX :t ANGULAR 

.xxx + + 

DO NOT SCALE THIS PRINT 
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4 
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SIZE DRAWING NO. 

B 6~01-1s20 
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