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Figure 1-1. Communications Service Monitor, Model CSM-1 )

Section |
INTRODUCTION

1.1 SCOPE OF MANUAL synthesized frequency accuracy and stability, from 50 kHz
to 512 MHz, with calibrated output levels in
This manual is designed to provide information for the from -110 dBm to 0 dBm (0.7 uV to 224 mV rms

operation of the Communications Service Monitor, Model :
CgeM-l. (See Figure 1-1). The manual is divided into five As an AM generator, amplitude modulation ¢

sections, containing an introduction; specifications; con- as indicated on an integral CRT display,
trols, indicators and receptacles; installation instructions; from an internal 400 Hz or 1 . SOL
and operating instructions. external source. :

1.2 PURPOSE AND USE OF EQUIPMENT As a sweep generator, a sweep width of up |

be achieved at repetition frequencies
The major capabilities of the Model CSM-1 may be 10 Hz to greater than 100 from a

described as the equivalent of three conventional instru- generator.
ments: an AM/CW signal generator, a frequency meter, and SN
an amplitude modulation meter. As an FM generator, a peak deviation o

beyond, may be achieved with e

In addition, the Model CSM-1 provides other useful quencies from less than S Hz up
capabilities, such as a swept-frequency generator, a swept- by the internal 400 Hz or 1 kHz s

frequency response curve display, a spectrum monitor, FM cable.

signal generator, a source of 400 Hz or 1 kHz audio tones )

and a general purpose oscilloscope. 1.2.2  Frequency Meter Op

1.2.1  Signal Generator Operation As a frequency meter, the Mo
measuring the frequency of a

As a signal generator, the Model CSM-1 provides CW, low as 2 uV, either via
essentially free of spurious outputs, with 1 ppm direct accuracy of +1 ppm (+0.00




The frequency error between the received signal and the
Model CSM-1 selected frequency is indicated by an audible
beat tone for error frequencies less than 10 kHz and by a
visual beat lndicalorn?a light-emitting diode) for error
frequencies less than 25 Hz, providing resolution within |

Hz.

123 Amplitude Modulation Meter Operation

As an amplitude modulation meter, the Model CSM-1 is
capable of measuring the percentage of amplitude modula-
tion of received signals in two ranges: 0 to 30% and 0 to
100%, to within an accuracy of 8% of full-scale deflection,
with the recovered audio waveform displayed on a three-
inch CRT. The percentage of amplitude modulation is
indicated directly on a calibrated graticule.

1.2.4  Swept-Frequency Generator Operation

As a swepl-frequency generator, the Model CSM-1 includes
an internal saw-tooth generator, which provides a sweep
width variable from O to greater than | MHz, and provides
:;aeﬁzmes variable from less than 10 Hz to greater than

1.2.5  Spectrum Monitor Operation

As a spectrum monitor, the Model CSM-1 uses the
combination of the internal swept-frequency capability and
the AM measurement capability, to provide an amplitude
versus frequency display on the CRT. A typical application
is the monitoring of multi-channel activity in a communica-
tions band.,

1.26  Audio Tone Generator Operation

As an audio tone generator, the Model CSM-1 provides a
variable level 400 Hz or | kHz low distortion aupdio signal
output for general purpose audio testing. In a typical

tion, the audio tone ‘may be used to modulate a
;ndmul :iter wh.rile simultaneously measuring amplitude

ation or frequency of the transmitter’s output wit
the Model CSM-1. Lol

1.2.7  Oscilloscope Operation

As an oscilloscope, the Model CSM-1 provides a 3-inch CRT
display, vertical and horizontal controls, intensity and focus
controls, provision for external vertical input from dc to
greater than 30 kHz (3 dB bandwidth) and a choice of
external “horizontal input from S Hz to 30 kHz or an
internal horizontal recurrent sweep at rates from 10 Hz to §
kHz automatically synchronized to the vertical input signal.

13 GENERAL DESCRIPTION

The direct synthesizer method of frequency generation has
been selected in the Model CSM-1 because of its superior
overall stability and accuracy and its inherent calibration
reliability. The direct synthesizer generates the selected
output frequency by multiplying, dividing, adding, or
subtracting several signals derived from a standard fre- .

ncy 10 MHz temperature compensated crystal oscillator
?[uEXO) with a £1 ppm accuracy.

The output frequency accuracy is therefore always equal to
the accuracy o? the standard frequency. Because there are
no phase-locked loops with their inherent settling time, the
desired output frequency is produced accurately at the
instant that the frequency is selected (less than 1 milli-
second). Since the fully synthesized mode produces only
fixed frequencies, a variable frequency oscillator is also
incorporated to provide continuous frequency cwer;fe.
The variable frequency oscillator in the Model CSM-1
rates in the megahertz range. However, its influence on
0thpce output frequency is selectable in five different ranges,
depending upon which decade frequency switch is pl
the V position. This combination of a L syn
and a variable oscillator provides a simple '
for measuring a transmitter frequency.

When the Model CSM-1 is used as 2
unknown signal is received via the an
and heterodyned with the synthesized
frequency of the Model CSM-1 to
mediate frequency (IF) of 11
converted to 1 MHz and mixed with a 1
frequency to produce an audio beat ton
frequency switches and 0 — 100 Hz cc
CSM-1, a zero beat will resul
exactly the same.
be indicated direct
and the 0 — 100 Hz contro

system, located within th
switches, maintains the syn
above the indicated frequer

The instrument is designed to ope
of 120 V rms £10% (108 V to 1
+10% (216 V to 264 V rms) at a

and consumes approximately 51 wa

The side of the Model CSM-1 i
handle located at the plane of th
back of the Model CSM-1 contal
that includes a fuse holder, 120 V
cord storage, and the power supp

Arprt:)lective front comf_ia,“" &
of the cover is a vinyl poy
accessories. md‘.
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