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ISSUE DATE: 24 OCTOBER 1986

ADDENDUM I
TO
TECHNICAL MANUAL
FOR
MODEL ASM-1 C-QUAM®

AM STEREO MODULATION MONITOR

AI.l1 SCOPE

This addendum corrects the ASM-1 technical manual issued 24
February 1986 to accurately reflect the equipment configuration. Any
manuals issued after 24 October 1986 will have the corrected pages already
inserted into the manual text. For retrofitting of previous manuals, the
corrected pages will be provided with this addendum to be inserted by the
custamer into the manual. Corrected pages are identified by an (AI) to the
right of the document number in the lower left hand corner of the page.

Al.2 CORRECTIONS
The technical manual has been corrected as summarized below:

Section 3 - Paragraphs 3.2.9 through 3.2.9.4: Revised electrical
characteristics specifications.

Section 6 - Paragraph 6.4: Revised reference oscillator adjustment
procedures.

Section 7 - Section 7.1l: Replaced Section 7.7 with Sections 7.7.1
and 7.7.2 on the list.

Section 7.3: Added Fl1 for 240 VAC operation and
changed existing F1 to Slo-Blo with note for 120 VAC
operation.

Revised Section 7.4 "List of Material, AVC Assembly,
Reference Designation Al00, D33-328, Rev. G" to “List
of Material, AWC Assembly, Reference Designation Al0Q,
D33-328, Rev. J".

DI3-345 (A1) ir1



Section 8 -

Replaced Section 7.7 "List of Material, Frequency
Converter Asseambly, TReference Designation A700,
D33-324, Rev. M" with Sections 7.7.1, "“List of
Material, Frequency Converter Assembly, Synthesized,
Reference Designation A700, D33-324-1 and. D33-324-2,
Rev. N" and 7.7.2, "List of Material, Frequerncy
Conver ter Assembly, Non-Synthesized, Reference
Designation A700, D33-324-3 and D33-324-4, Rev. N".

Section 7.10: Changed heading from "Rev. F" to "Rev.
G". .

Section 7.11: Changed heading from "Rev. E" to "Rev.
F".

Added list of schematic ‘diagrams.

Deleted Monitor Block Diagram and added Model ASM-1
C-QUAM AM Stereo Monitor Functional Block Diagram.

Revised AVC Assembly Schematic Diagram.

Revised Schematic Diagram, Pushbutton Switch Assembly,
Left. :

Revised Schematic Diagram, PushBbutton Switch Assembly,
Right.

Revised Schematic Diagram, Frequency Converter Assembly
(Sheet 1 of 2) and renamed “Schematic Diagram,
Frequency Converter Assembly, Synthesized".

Revised Schematic Diagram, Frequency Converter Assembly
(Sheet 2 of 2) and renamed "Schematic Diagram,
Frequency Converter Assembly, Non-Synthesized".

Revised Decoder II Assembly Schematic Diagram (Sheets 1
and 2) and renamed "Decoder II Assembly Schematic
Diagram, (Delta)" and "Decoder II Assembly Schematic
Diagram, (Motorola)".



CERTIFICATE OF WARRANTY

Delta warrants to Purchaser that the product it delivers will be
free of defects in materials and be of good guality and workmanship.

This warranty applies to the period of one year from the date of
delivery except for component parts purchased from other sources and
assembled in Delta's production. Such component parts bear only the
warranty of the manufacturer thereof in effect at the time of shipment to
Purchaser.

Delta will, at its own expense and, after written notice has been
received and acknowledged by Delta, repair or replace any product which

proves to be defective (according to the usage of the trade) during the
above designated warranty period when such product is received by Delta at
its Alexandria address with shipment costs prepaid by Purchaser.

Delta will not be liable for consequential damages.

No other warranty is expressed or implied.
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SECTION 1

INTRODUCTION

1.1 SCOPE

This Technical Manual describes the Model ASM-1, AM Stereo
Modulation Monitor, manufactured by Delta Electronics, Inc. The ASM-1
monitors modulation using the C<QUAM method of AM stereo transmission.

1.2 WHAT IS C-QUAM?

C-QUAM is the Compatible Quadrature Amplitude Modulation method of
stereo transmission by which a main (L+R) and a subchannel (L-R) signal are
transmitted on a single carrier. This is accomplished by using two
modulation modes to transmit the main and stereo information channels.
Stereo receivers separate the signals to ultimately produce left and right
channel audio while typical monophonic receivers detect only the L4R (mono)
content of the C-QUAM signal. The most important feature of C-QUAM is that
no compromises are made in the monophonic performance in order to transmit
stereo. It is truly a compatible stereo transmission system.

1.3 AM AND PM MODULATION

To ensure a full understanding of C-QUAM, a quick presentation of
modulation characteristics is in order.

Amplitude modulation is the process in which one signal's amplitude
is varied by another signal. BAn oscilloscope display depicts the amplitude
variation versus time of the BM signal. This is the familiar RF envelope
display illustrated in Figure 1-1A. The AM signal can also be described in
the frequency domain with an amplitude versus frequency plot. Figure 1-1B
illustrates a typical spectrum analyzer display of an AM signal. The
display reveals a carrier and two sidebands separated from the carrier by
the modulating frequency. In AM, as the. modulation is increased, the
sidebands amplitudes increase but the average carrier level remains
constant. ’

Phase modulation results in very different time and frequency
domain plots. PM is generated by varying the phase of the carrier signal,
and thus, its instantaneous frequency, while the amplitude remains constant.
Figure 1-2A illustrates a PM signal RF envelope. The spectrum analyzer plot
of a PM signal reveals sidebands spaced at multiples of the modulation
frequency from the carrier. Since the amplitude of the PM signal is
constant, the phasing of the sidebands is such that they add and subtract to
produce a constant amplitude. Figure 1-2B illustrates the PM signal
spectrum plot.
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Since the phase of the carrier is not affected by amplitude
variations, a phase detector output is zero when an AM signal is input.
Similarly, an envelope detector does not detect phase.variations of the BM
signal; all the sidebands add and subtract according to their phasing to
produce a constant amplitude RF signal. Thus, a phase modulated carrier can
also be amplitude modulated producing a signal that carries two channels of
information easily separated at the receiver. Most important is the fact
that neither modulation mode affects the output of the other mode detector.
This effect allows C-QUAM to be perfectly compatible with all AM receivers.
C-QUAM transmits the L4R (mono) information with AM while the L-R (stereo)
information is oontained on the PM signal. The millions of existing
envelope detector type radios now in use detect only the L+R AM signal,
producing a clear undistorted mono audio signal that 1is completely
unaffected by the L-R stereo subchannel information sent on the same
carrier. Stereo decoders detect the I4R and L-R separately and dematrix
them to produce left and right stereo audio.

1.4 GENERATING C-QUAM

The AM/PM method of stereo transmission discussed can be achieved
by several methodologies. C-QUAM uses the L+R information to produce an in
phase, I, AM signal while the L-R information is used tO generate a
quadrature (-900 phase shifted), Q, double sideband suppressed carrier
(DSSC) signal. Summing the I and Q signals results in a signal that is both
amplitude modulated and phase modulated. This quadrature amplitude
modulated (QUAM) signal is not compatible with envelope detector receivers
because the Q channel amplitude affects the amplitude of the sum of the I
and Q channels. The QUAM signal is thus passed through a limiter to strip
off the amplitude variations leaving only a phase modulated carrier. This
phase modulated carrier generated from quadrature amplitude modulation
replaces the carrier normally generated by the crystal oscillator in the
broadcast transmitter. The I information (L+R) can then be used tO
amplitude modulate the phase modulated carrier in the broadcast transmitter
as is done in conventional AM. The output of the transmitter is thus the
C~QUAM signal.

Figure 1-3 illustrates the C-QUAM transmission methodology. The
block diagram of Figure 1-3A shows how the I and Q signals are derived and
summed to produce the QUAM signal. The vector diagram of Figure 1-3B shows
the QUAM signal as the vector sum of the I and Q signals with a
corresponding phase shift. After bandpass filtering and limiting, a
constant amplitude phase modulated carrier remains as shown in Figure 1-3C.
Finally, this carrier is fed to the transmitter where it is modulated by
main channel audio to produce C—-QUAM as shown in Figure 1-3D. Note that the
amplitude of the C-QUAM signal is exactly the same as an AM signal for

complete compatability.

D93-345 14
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-

1.5 DECODING C-QUAM

Decoding C-QUAM signals is substantially the reverse of the
encoding process. Referring to Figure 1-4A, note that the C-QUAM signal
passes through a variable gain amplifier and is fed to a Q (quadrature)
detector. The long term average output of the Q detector (DC component) is
zero. Any variation from zero of the DC component will appear at the output
of the loop filter and cause the VCO to correct phase to eliminate the
variation. Thus the WO is phase locked to the average carrier phase, zero
degrees. The WO signal is used to drive an in phase synchronous (1)
detector which decodes the zero degree vector component of the amplified
C-QUAM signal. Similarly, a ninety degree phase shifted WO signal drives a
quadrature phase synchronous (Q) detector which decodes the quadrature
(-900) vector component of the amplified C-QUAM signal.

The length of the C-QUAM vector of Figure 1-4B appears at the
output of the envelope detector. It is apparent from Figure 1-4B that by
appropriately amplifying the C-QUAM vector, the in phase (I detector)
component can be made equal in magnitude to the magnitude of the C-QUAM
vector. This is the function of the comparator which adjusts the variable
gain amplifier to restore a (UAM signal for the I and Q detectors. Note
that Figure 1-4B now becomes the same diagram as Figure 1-3B and that the
outputs of the I and Q detectors are the desired 14L+R and L-R signals.
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SECTION 2

EQUIPMENT CHECKOUT AND INSTALLATION

2.1 DELIVERY INSPECTION

The shipping cartons for the Monitor are designed to protect the
equipment for normal handling during shipment. Unpack and thoroughly
inspect the equipment for any evidence of mishandling. Report damage to the
carrier immediately. Identify all deliverable items including card extender
and Technical Manuzl. Check for mechanical integrity of the unit and
overall outer appearance.

2.2 EQUIPMENT I':MAGED IN TRANSIT

The equipmert should be unpacked and inspected for damage WITHIN 15
DAYS after receipt. If concealed damage is discovered, immediately notify
the carrier, confirming the notification in writing, and secure an
inspection report. Report all shortages and damages to Delta.

Delta will file all claims for loss and damage on this equipment so
long as the inspection report is obtained. Disposition of the damaged items
will be furnished by Delta.

2.3 MECHANICAL CHECKOUT

CAUTION
Complete the below procedure before applying power to the unit.

Remove top panel screws from the Monitor and check that all circuit
cards are properly seated in their sockets. Cards may be reseated by
operating the cam levers to open each card socket and firmly pressing down
on the card edge while closing the socket using the cam lever. Normal card
complement and placement are shown in Figure 2-1. Secure the top cover.

2.4 REPLACEMENT PARTS

To obtain service replacement oOr warranty items, write or call
Delta. Please supply product identification (Model Number and Serial
Number) and replacement part identification (including Stock Number and
Description). Shipping of replacements may be unduly delayed 1if the
necessary information is not supplied. A complete List of Materials is
provided in this Technical Manual.

2.5 FUNCTIONAL CHECKOUT

Plug the unit line cord into a suitable AC outlet. Verify meter
functions and indicator light functions.

Unplug unit before proceeding.
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NOTE

There is no power switch for the Monitor. Therefore,
unplug the line cords to turn the unit off.

2.6 FIFLD ENGINEERING SERVICE

Requests for installation, field engineering or service assistance
should be directed to Delta.

2.7 INSTALLATION

The installation of the AM Stereo Modulation Monitor, Model ASM-1,
is a very straight-forward operation.

After completing the equipment checkout as outlined in Section 2.3,
install and secure the unit in a standard 19" rack avoiding areas of
excessive heat. Apply power.

CAUTION

Before oonnecting the transmitter's RF sample to the
Monitor, ensure the sample level is between 1 to 10 Vrms
(28 Vp-p maximum) into a 50 chm load at 100% AM. Serious
damage will result if this level is exceeded.

2.8 DAY RF SAMPLE LEVEL

Before connecting the FF sample to the unit, turn the R Attenuator
on the rear panel to maximum attenuation (fully counterclockwise while
facing the rear panel). Turn the CARRIER SET pot on the front panel fully
counterclockwise (maximum attenuation). Set the PILOT/CARRIER switch on the
front panel to the CARRIER position.

Remove the 50 chm load from the transmitter's carrier sample and
connect the carrier sample to the RF input (J13) on the rear panel.

Adjust the CARRIER SET pot on the front panel to approximately the
center of its range. Decrease the step attenuator on the rear panel one
step (10 dB) at a time until a carrier indication is seen on the carrier
meter. Again adjust the CARRIER SET pot to fine tune the carrier level soO
that the meter's display rests in the center at the SET position. The
Monitor is now ready for operation.

2.9 NIGHT RF SAMPLE LEVEL

If transmitter power levels and/or patterns change, ensure RF
sample levels from the transmitter remain constant for each power or pattern
change.
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2.10 OPERATIONAL CHECKOUT

Modulate the transmitter with either toaes or program material and
watch the modulation meters on the Monitor. Ensure the Monitor's modulation
indications are oorrect beyond a reasonable doubt. To verify oorrect
indications, view the RF sample going to the Monitor on a scope; in the
envelope pattern, modulation levels can be confirmed.
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SECTION 3

SPECIFICATIONS AND EQUIPMENT DESCRIPTION

SCOPE

" This section describes the Model ASM-1 AM Stereo Modulztion Monitor

specifications and details front and rear panel descriptions and functions.

3.2

3.2.1

3.2.2

3.2.3

3.2.4

SPECIFICATIONS

RF Input

RF Sensitivity

Input Impecdence
Input Attenuation
Connector

Rear Panel Detector Outputs

Envelope Detector (J5)
L-R Detector (J7)
I Detector (J8)

Pilot (Jo6)
Connectors

Rear Panel Audio Outputs

Balanced (TBl):
left

Right
Connector

Unbalanced:
LR
L-R
Left
Right

Connectors

Remote Flasher and Meter Outputs

L+R Flasher (J1)
L-R Flasher (J3)
L+R Meter (J2)
L-R Meter (J4)

Connectors

1-10 Vrms

50 Ohms

0-50 dB in 10 dB steps
BNC

2V p-p at 100% AM
2V p-p at 100% PM
2V p-p at single
channel, 59%

25 Hz at 2.5 Vrms
BNC

0 dBM into 600 @ L+4R
100%

0 dBM intc 600 @ LAR
100%

Terminal Block

1.5 Vrms &z 100% LAR
1.5 Vrms a:z 100% L-R
1V RMS at 50% Left Only
1V RMS at 0% Right
Only

BNC

+13 VDC Tr:.ggered

+13 VDC Triggered
+0.45 VIC =t 100% L+R
60 Ohm Source

+0.45 VvDC at 100% L-R
60 Ohm Source

BNC



3.2.5

3.2.5.1

3.2.5.2

3.2.6

3.2.7

3.2.8

Front Panel Meters

Modulation Meters

Positive Range
Negative Range
Attenuation Range
Measur ing Functions

Meter Scales

dB Scale Rarge
Meter Size

Carrier/Pilot Meter

Carrier Scale Range
Carrier Shift Indication
Pilot Level

Meter Functions

Meter Size

Peak Flashers

+/- L or +/- LR

+/- R or +/- L-R

Flashers

-100% L4R

+125% L+R

L-R 100% (L-R Limit)

High Angle (L-R Neg Limit)

Pilot Tone Indicator

Physical Characteristics

Front Panel

Unit Dimensions

Unit Weight

Operating Temperature

D93-345(AT)

0 to 140%

0 to 100%

0 to -50 dB

4L+R, -L+R, +L, -L,
+LR, -L.-R, +R, -R

% of Modulation and dB
Levels

+3 to -20 dB

3" H X 4.5" W

-20% to +20%
Direct Reading
Direct Reading
Switchable
0.7" H X 2.6" L

1% to 199% Programmable
Thumbwheel Controlled
1% to 199% Programmable
Thumbwheel Controlled

LED Indicator Fixed
Calibration
[ED Indicator Fixed
Calibration
LED Indication Fixed
Calibration
LED Irdication Fixed
Calibration
LED Indicator Fixed
Calibration

19" Rack Mount
19" W X 5.25 H X 14.7" D
24 1bs.

0oC to 500C



3.2.9 Electrical Characteristics

Intermediate Frequency (IF) 450 KHz

Residual Noise LR ' -65 dB (referenced to
100% L+R)

Residual Noise L-R : -55 dB (referenced to
100% L-R)

3.2.9.1 Distortion vs. Frequency

L+R

95%, 50 Hz to 15 KHz < 0.5%
L-R

100%, 50 Hz to 15 KHz < 1%

3.2.9.2 Response vs. Frequency

95%; L4R, 50 Hz to 15 KHz
100%; L-R, 50 Hz to 7.5 KHz
-100%; L-R, 7.5K to 15 KHz

75%; L or R, 50 Hz to 7.5 KHz
75%; L or R, 7.5 Kz to 15 KHz

AAANAANA
IEIEIEIEIE
U1 = O b
BE&EEE

3.2.9.3 Separation vs. Frequency

50%, L or R only, 50 Hz to 1 KHz 45 dB
50%, L or R only, 1 KHz to 5 KHz 40 adB
50%, L or R only, 5 KHz to 15 KHz 35 dB
75%, L or R only, 50 Hz to 5 Kiz 35 dB
75%, L or R only, 5 Kz to 15 Kz 30 dB

3.2.9.4 Crosstalk vs. Frequency

95%, L+R, 50 Hz to 5 KHz 45 dB
95%, L+R, 5 KHz to 15 KHz 40 dB
100%, L-R, 5C Hz to 1 KHz 50 4B
100%, L-R, 1 KHz to 5 KHz 45 dB
100%, L-R, 5 KHz to 15 KHz 35 dB

3.2.10 Power Requirements

Line Voltage 115 or 240 Vac
Line Frequency 50/60 Hz
Power 61 Watts

3.3 FRONT AND REAR PANEL DESCRIPTION

In the following tables, the front panel controls and rear panel
outputs are described. '
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M801,
M802

5801

5802

S801A

S802A

DS803

S804

D93-345

TABIE 3-1

MODEL ASM-1 A¥ STEREO MODULATION MONITOR

FROT PANEL CONTROLS

DESCRIPTION

Large Front Panel
Meters

left Meter Attenuation
Range Setting Switches

Right Meter Attenuation
Range Setting Switches

Left Meter Modulation
Function Switches

Right Meter Modulation
Function Switches

left Programmable
Peak Flasher

Left Thumbwheel Switch

FUNCTION

These meters indicate
modulation levels as
selected by S801 and S802.

These switches select
appropriate attenuation

_levels in 10 dB steps for the

left-hand modulation meter

These switches located
directly below the

right-hand modulation

meter and selects appropriate
attenuation levels in 10 dB
steps for the meter

- These four switchés

select what the left

meter displays: +L4R, -LiR,
+L, or -L. They also control
the left peak flasher's
operation (DS803) as to what
they will trigger on.

These four switches

select what the right meter
displays: +L-R, L-R, +R or
-R. They also control the
right peak flasher's
operation (DS804) as to what
they will trigger on.

The Left peak flasher
modulation range is set via
the left-hand thumbwheel
switch. Its function depends
upon the modulation switch
setting of S801A.

This switch controls the level
of modulation for which the
Left flasher, DS803, fires.



e

DS802

DS801

DS804

S805

DS805

DS806

DS807

D93-345

TABLE 3-1

MODEL ASM-1 AM STEREO MODULATION MONITOR

FRONT PANEL QONTROLS

(CONTINUED)

DESCRIPTION

L4+R +125% Flasher

L+R -100% Flasher

Right Peak Flasher

Right Thumbwheel Switch

L-R Limit Flasher
(100% L-R)

L-R Negative Limit
Flasher
(high angle)

Pilot Tone Indicator

FUNCTION

This peak flasher indicates
the presence of +125%

envelope modulation. It is not
programmable and does not
depend upon S801A's setting.

It is a fixed factory
-calibration.

This is a peak reading

- flasher which indicates

negative 100% envelope
modulation. This flasher is
not programmable and does
not depend on S801As setting
It is a fixed factory
calibration.

The Right peak flasher
modulation range is set via
the right-hand thumbwheel
switch. Its function depends
upon the modulation switch
settings of S802A.

This switch controls the level
of modulation for which the
right flasher, DS804, fires.

The flasher gives indication
of a 100% sub channel
modulated signal. It has no
external settings and is a
fixed factory adjustment.

The L-R negative limit flasher
gives indication that the L-R
signal is overmodulating the
combined modulation envelope.
It indicates peaks of 90% or
greater single channel
modulation. ‘This flasher has
no external settings and is a
fixed factory adjustment.

Indicates presence of 25 Hz
pilot tone.
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R319
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TABLE 3-1

MODEL ASM-1 AM STEREO MODULATION MNITOR

FRONT PANEL CONTROLS

(CONTINUED)

Carrier Ievel Meter

Switch

Carrier Set Control

Establishes a carrier
reference level necessary to
insure that the circuits
driving the modulation
meters are affected only by
modulation changes. The
carrier level meter indicates

the average R signal level

input to the monitor decoder
circuits. The K signal input
is set to a level (indicated
on the meter and determined by
the manufacturer) by means of
the carrier set control R819.
As long as the carrier level
indication is within the range
of the meter (+/-20% change of
RF level), the modulation
circuits will be within their
design accuracy.

Two position calibration meter
function switch. In the pilot
tone position, the carrier
meter must indicate in the
black square (pilot) position.
This is a fixed factory
adjustment which does not have
an external setting.

In the carrier set position,
the meter must indicate in the
center on (set). The set
position can be adjusted with
the carrier set and rear
panel (RF attenuator)
controls.

Vernier control which operates
in oconjunction with the 50 dB
RF step attenuator on the back

panel.
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TABIE 3-2

MODEL, ASM-1 2M STEREO MODULATION MQNITOR

REAR PANEL OQUTPUTS

DESCRIPTION

Remote Peak Flasher LR
Remote Modulation Meter LR
Remote Peak Flasher L-R
Remote Modulation Meter L-R
Envelope Detector

Pilot Tone Output

L-R Detector

In Phase Detector (I Det)
Unbalanced Output Left

L4R

Unbalanced Output Right
L-R
RF Input

RF Atten

600 Balanced

FUNCTION

Drive signal for remote
operation of flasher

DC drive current for remote
panel meter operation

Drive signal for remote

operation of flashexr

DC drive current for remote
panel meter operation

Test cutput to evaluate
monitor decoder

Connection for measurement
of pilot frequency and level

L-R (quad) detector test,
output to evaluate monitor
decoder

Test output to evaluate
monitor decoder operation

For distortion measurements
of left audio channel

LR (mono) output for
transmitter testing of
monaural signal

For distortion measurements of
right audio channel

L-R Output for transmitter
testing of stereo signal

RF input from transmitter
(10V RMS Max)

A 50 dB step attenuator in 10
dB steps used with the front
panel carrier set control to
calibrate the monitor

Balanced 600 COhm Stereo audio
output
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SECTION 4

OPERATION AND PROOF OF PERFORMANCE

4.1 GENERAL

Although the FCC has deregulated the AM monaural proof of
performance requirements, the AM stereo proof of performance is still
required. For AM stereo proofs, certain FCC rules apply. The
characteristics to be measured are described in Section 73.1590 and the
minimum performance specifications are described in Sections 74.40 and
73.128.

The following text outlines procedures on how to perform a full
stereo as well as mono proof using the Delta AM Stereo Modulation Monitor.

4.2 MONITOR FEATURES

The Modulation Monitor is capable of accurately demodulating and
indicating amplitude modulation, left minus right modulation, left channel
modulation, right channel modulation, carrier shift, right or left channel
noise levels, separation, and level of pilot tone. In addition, the level
of incidental phase modulation can be readily calculated from the left minus
right modulation indication when modulating with pure AM. The frequency of
pilot tone modulation can be measured with instruments oconnected tO rear
panel ports on the Modulation Monitor. The distortion and noise levels of
the Modulation Monitor are sufficiently low that the measurements made of
the various performance characteristics will be reflective of the limits of
the broadcast transmitter/stereo encoder performance.

4.3 IAR INDICATIONS

The main I+4R modulation percentage indicator can be read directly
on the Monitor by selecting L+R on the left modulation selector switch,
S801A, and viewed on the left-hand meter. By using the +/- function of
S801A, either positive or negative L+R modulation will be indicated on the
meter.

4.3.1 L+R Distortion Measureménts

The L+R distortion can be measured by connecting a coaxial cable
from the rear panel port (J10) labeled L4R to a distortion analyzer.

4.4 L-R INDICATIONS

The subchannel L-R modulation percentage indication can be read
directly on the Monitor by selecting L-R on the right modulation selector
switch, S802A, and viewed on the right-hand meter. By using the +/-
function of 88022, either positive or negative L-R modulation will be
indicated on the meter. ' ’ o

D93-345 4-1



4.4.1 L-R Distortion Measurements

The L-R distortion can be measured by connecting a coaxial cable
from the rear panel port (J12) labeled L-R to a distortion analyzer.

4.5 LEFT ONLY INDICATIONS

The left (L) only modulation percentage indication can be read
directly on the Monitor by selecting L on S801A and viewed on the left-hand
meter. By using the +/- function of S801A, either positive or negative left
modulation will be indicated on the meter.

4.5.1  Left Only Distortion Heasurement

The left channel distortion can be measured by connecting a coaxial
cable from the rear panel port (J9) labeled LEFT to a distortion analyzer.

4.6 RIGHT ONLY INDICATIONS

The right (R) only modulation percentage indication can be read
directly on the Monitor by selecting R on S802A and viewed on the right—hand
meter. By using the +/- function of S802A, either positive or negative
right modulation will be indicated on the meter.

4.6.1 Right Only Distortion Measurement

The right channel distortion can be measured by connecting a
coaxial cable from the rear panel port (J11) labeled RIGHT to a distortion
analyzer.

4.7 CARRIER SHIFT MEASUREMENT

The carrier shift can be read by observing the carrier level
indicator on the C-QUAM AM Stereo Modulation Monitor. With no modulation
applied, the carrier level indicator should be carefully set to the SET
position. The next step is to modulate the transmitter with L+R at 25%,
50%, 85% and, if possible, 100% at 400 Hz. While viewing the carrier level
indicator on the Monitor, the amount of carrier shift can be directly
determined.

4.8 NOISE LEVEL MEASUREMENTS

The main (L+R), sub (L-R), left (L) and right (R) channel noise
levels can be directly read on the Monitor by selecting the appropriate mode
for the left or right meters, and depressing the meter range buttons until
an on scale reading is obtained. The noise level is obtained by adding the
meter range value with the indication of the red dB scale on the meter. It
is already calibrated against 100 percent modulation. Noise level
measurements can also be made from the respective rear panel ports. The
recommended method of measurement is using the respective rear panel ports.
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4.9 INCIDENTAL PHASE MODULATION MEASUREMENT

Under main channel modulation only (AM modulation or L-R), any
incidental phase modulation (IPM) will result in LR meter readings related
to the degree of incidental phase modulation. The peak angle of incidental
phase modulation in radians is approximately equal to the voltage ratio of
the L-R meter reading to 100% for low levels of IPM typically encountered in
PM transmitters. Thus, an L-R reading of -40 dB indicates an IPM phase
angle of about 0.0l radians (0.57 degrees).

For best stereo transmission, IPM should be reduced by proper
neutralization and power supply regulation in the transmitter. A good rule
of thumb is that stereo separation is no better than subchannel {L-R) to
main channel (L4R) crosstalk.

4.10 SINGLE CHANNEL, SEPARATION MEASUREMENTS

For measurement of separation, modulate the transmitter with left
only audio at 50%, 1 KHz. The left channel is modulated with a tone and a
distortion meter or audio voltmeter is used to measure the audio output
voltage from the left channel output of the Modulation Monitor. The audio
voltage from the right channel output of the Modulation Monitor is then
measured. The difference in dB is the separation. The reverse process is
used to measure the separation of a modulated right channel into the left.

The front panel meters can be used directly when set to “L" and
"R". The separation can be read directly on the panel meters by subtracting
the readings in dB of the two meters added to the respective pushbutton
settings. Note that of the two methods for measuring separation, the method
utilizing the rear panel ports will be the most accurate and 1is the
preferred method.

4.11 PILOT TONE LEVEL AND FREQUENCY

The relative pilot tone level may be measured directly on the
Modulation Monitor by setting the PILOT/CARRIER switch under the carrier
meter to the PILOT position and reading the level of pilot tone on the
carrier level panel meter. When the correct level of pilot tone is present,
the meter's indication will rest in the black block on the meter's face. To
accurately measure the pilot level, remove all other modulation and set the
L-R attenuator pushbutton to -20. The meter should indicate just below -26
dB.

t (J6)

Pilot tone frequency may be measured from the PILOT TONE por
+ 00 l E{ZI

on the back of the Modulation Monitor. Pilot tone should be 25 Hz
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SECTION 5

THEORY OF OPERATION

5.1

1o

“JERAL

2 brief description of the function of each printed circuit board
assembly ' the Model ASM-1 is contained in Section 5.2 below. Sections 5.3
through 5.3 describe the operation of each assembly in greater detail.

5.2 C”CUIT CARD FUNCTIONS

5.2.1 2 . Assembly (D33-328, Reference Designation Al00)

7.2 AVC Assembly controls the level of the L+R and L-R audio signals
from the “ecoder Assembly allowing these audio signals to be used as an
instantar:>us indication of the modulation level. This assembly also
contains e carrier level detector and carrier meter drive circuitry, alorg
with the ' ilot detector and meter drive circuits. With the exception of the
two peak -“lashers, the five remaining flasher drivers on the AVC panel are:

+125% envelope limit

-100% envelope

L-R limit (100% L-R)

Neg. limit (high angle of phase modulation
Pilot tone indicator .

(N L) N)Y b
: ’ 1 .

5.2.2 . -er Control Assembly (D33-329, Reference Designation A300)

=

T-> Meter Assembly contains the audio amplifiers and peak detectors
which dri-e the front panel left and right meters. Additionally, it
provides ‘e circuitry to drive both left and right peak flashers operating
in conjur .tion with the front panel mounted thumbwheels. This assembly
provides “1e audio matrix circuitry for the balanced and unbalanced outputs
to the re.r panel.ports. Pilot reject filters are included on this circuit
card whic" eliminate the 25 Hz pilot tone from the meters when making
measureme .=s of the left or right channel.

5.2.3 - - -oder Assembly (D33-332, Reference Designation A500)

T » Decoder Assembly receives 450 KHz IF from the Frequercy
Converter Assembly, then detects and separates the envelope - (1+L+R) and
quadraturz - (L-R) audio signals which are sent to the AVC card. For test
purposes, it provides three detected outputs to rear cabinet ports:

Envelope detector output, J5

1.
Zz. In—phase detector, J8
. L-R quadrature detector, J7
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5.2.4 Frequency Converter Assembly (233-324, Refererice Designation A700)

The station RF signal from thz input attenuator is converted to 450
KHz intermediate frequency (IF) on this board. Local oscillator frequency
is derived by two optional methods. Units for which the operating frequency
is unknown prior to use (i.e. frequency agile) have a phase locked loop
frequercy synthesized local oscillator with frequercy controlled by DIP
switches. Units operating on a fixed frequency use a crystal oscillator
local oscillator for higher performance by eliminating PLL phase rnoise.

5.2.5 Power Supply Assembly (D33-330, Reference Designation A900)

The power supply operates from either a 110V or 230V AC source. A
line filter is used to filter the AC line of unwanted signals or line
interference. The Power Supply Assemdly is protected by a 2 ampere fuse and
provides +5, +15, -15, and +24 volt DC cutputs.

- 5.3 POWER ATTENUATOR ASSEMBLY

An RF sample of the transmitter's signal is fed into J13 on the rear
panel. The Power Attenuator Assembly's ladder attenuator is adjusted via
the attenuator switch, S803, to reduce the level of the RF sample bringing
it within the control range of the carrier set potentiometer, R819. Care
should be exercised when installing the unit to ensure that high level
samples are not fed into the attenuator when switched to low attenuation
settings.

5.4 FREQUENCY CONVERTER ASSEMBLY

This assembly converts the carrier £requency C-QUAM signal from the
carrier set potentiometer to a C-QUAM signal at an intermediate frequerncy,
usually 450 KHz. Four optional versions of this board exist. Part Numbers
D33-324-1 and D33-324-2 are frequency agile versions for 10 KHz and 9 KHz
frequency spacing respectively. With these optional assemblies, the
operating frequercy of the unit is determined by an internal DIP switch
setting that sets the frequency of a phase locked loop synthesized local
oscillator. Part Numbers D33-324-3 and D33-324-4 use a fixed frequercy,
crystal controlled local oscillator for 10 KHz and 9 KHz frequency spacing
respectively. The fixed frequency, local oscillator contributes less phase
noise than the synthesized version, realizing higher Monitor performance.

The crystal oscillator of Q701 and its ‘buffer transistor, 0702,
provide either a high frequency reference oscillator for the synthesized
local oscillator or a four times multiple of the local oscillator. 1In the
non-synthesized version, the four times local oscillator signal is fed from
the collector of Q702, through DC blocking capacitor C717, to the line
receiver chip, U707. The ECL level square waves from U707 are divided by
four in U704 to produce complimentary, ECL level local oscillator signals
for the balanced mixer, U70l.

For the synthesized version of this circuit, the output of Q702
drives a CMOS divider, U706, producing a reference frequency for the phase -
locked loop at four times the spacing frequency. Resistors R714, R718 and
R720 convert the CMOS level reference signal to ECL level for use by the
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phase-frequency detector, U705. Differential phase e:.or pu- - from U705
are fed to the active loop filter of operational amplifier U7S.. Residual
reference frequency signals at the test point are balanced out by R723. The
DC output of the loop filter controls the capacitance of varactor diode
CR750 which controls the frequency of the oscillator circuit of Q751, the
VCO. The output of the VCO is four times the local oscillator frequency.

The VCO output is fed, through DC blocking capacitor C7l17, to line
receiver U707. One output of U707 drives divider U704 producing a balanced
local oscillator sigrnal to the mixer, U701, as described abovaz. The other
output of the line receiver U707 drives the programmable divider of U702 and
U703. The division number is controlled by DIP switch S70l1. The output of
the programmable divider is compared to the reference frequency by U705, the
phase-frequency comparator. The loop functions to bring th: programmable
divider output to exactly the same frequerncy as the referenc: frequency.
Thus, the VCO frequency will be the divider multiple of =2 reference
frequency, four times local oscillator frequency.

The DIP switch setting is determined by the locai oscillator
frequency desired. 1If, for instance, the Monitor will operate at 1230 KHz
with 10 KHz spacing and 450 KHz intermediate frequency, the local oscillator
frequency will be 1680 KHz (1230 KHz + 450 KHZ). The VCO frequancy will be
four times the local oscillator frequency or 6720 KHz. Tharefore, the
division number of the programmable divider will be 6720 KHz/40 KHz or 168.
The required DIP switch setting is the binary version of 168-1 or 10100111
where the ones represent closed switches and zeros are open switches.

The C-QUAM signals from the carrier set control is fed, through
transformer 1702, to balanced mixer U701. The output of U701, containing
the difference frequency component of the C-QUAM signal and the local
oscillator signal, is fed through transformer L701 to the buffer circuit of
0704. The tuned circuit of C727 and L703 tusnes the differernce frequency
(intermediate frequency) helping eliminate unwanted mixing components. The
output of the buffer stage, Q704, provides an intermediate freguancy, Cc-QuaM
signal for the Decoder Assembly.

5.5 DECODER ASSEMBLY

The Decoder Assembly functions to reduce the intermediate frequency
(IF) C-QUAM signal from the Frequency Converter Assembly to aucdio frequency
(baseband) main channel - (14L+R) and subchannel - (L-R) comporents. The basic
operation of the circuit is described in Section 1.4 which should be
reviewed before proceeding. The original Decoder Assembly, D33-332, and an
improved Deccder Assembly, D33-363, are described below.

5.5.1 Decoder Assembly, D33-332

The IF C-QUAM signal is fed through the tuned circuit of C586 and
1,502 and the tuned circuit of C590 and L501 further reducing unwvanted mixing
products. The IF C-QUAM signal then splits into three balanced signal
paths. The first path takes the signal into an RF limiter composed of the
comporents associated with Q505 through Q508 and US510. The o:zput of U510
is a constant amplitude signal at the intermediate freguercy containing the
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Cc-QuaM phase information. This signal feeds one port of balanced mixer
US05. The second IF C-QUAM path takes the signal directly to the second
port of mixer US05 forming a product (envelope) detector. The output
circuit of the mixer contains a trap, L503, to reduce sum frequency
components, twice intermediate frequency. The mixer output is buffered
through US11 and filtered by US03A producing the envelope detector {main
charmel audio - (1+L+R)) output described in Section 1.4.

The third IF C-QUAM signal path is to a variable gain RF amplifier
comprising the circuits of Q501 through Q504, Q509, U501 and US02. The
balanced outputs of Q503 and Q504 drive one port of each mixer U508 and
US09. USO8 is the in-phase (I) synchronous detector, detecting the zero
degree component of the amplified IF C-QUAM signal. Its output is buffered
by US11 and filtered by US03B to produce the I detector output. U509 is the
quadrature (Q) synchronous detector, detecting the minus ninety degree
component of the amplified IF C-QUAM signal. Its output is filtered by
US04C producing the subchannel —(L-R) audio signal.

The buffered outputs from the envelope detector, U505, and the I
detector, U508, are compared by the circuits of U506, U507 and 0510 through
Q512. Comparator output (error) signals are fed to the variable gain RF
amplifier control line, U501 pins 2 and 4, automatically adjusting the gain
of the amplifier so that the output of the I detector is equal to the
erivelope detector output. At very high gain, corresponding to large phase
argle swings, the variable gain RF amplifier gain versus control wvoltage
curve reverses slope which can cause Decoder "lockup". The voltage limiter
circuit of U503D, CRS04 and RS01 keeps the control line voltage out of the
"lockup" region.

The output of the L-R detector is fed to an inverting 25 Hz (pilot
tone) tuned circuit of US04A. The maximum response of this circuit is
adjusted to 25 Hz by RS502 and its output is summed with the non-inverted L-R
signal at the junction of R572 and R573. The magnitude of the inverted 25
Hz summing current is adjusted by R571 so that no 25 Hz pilot signal
component appears on the input of U504D. The remaining L-R (Q detector)
signals are filtered by the PLL loop filter of US04D. Its output controls
the capacitance of varactor diode CR503 thereby controlling the frequency of
the crystal oscillator of the loop VCO, Q513. The VCO frequency is eight
times the intermediate frequency and is buffered by 0514 and fed to dividers
U512 and US13. US12 provides balanced ECL level in-phase and quadrature
signals to the high level ports of the I and Q synchronous detectors. The
PLL acts to keep the quadrature detector DC output to zero.

The PLL has a narrow capture range which may not be sufficient .
during start-up to acquire lock on the IF C-QUAM signal. Under this
condition the I detector output will swing wildly beyord the levels
encountered in normal operation. This output from U503B is fed to a level
detector circuit, U5S03C. Whenever the I detector output swirgs wildly,
US03C peak detects through CR505 and C566 activating relay K501 through
follower US04B. K501 places R651 in the circuit increasing the gain of the
loop filter to widen the capture range.
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5.5.2 Decoder II Assembly, D33-363

The intermediate frequency C-QUAM signal passes through the tuned
circuits of L502 and LSOl and is fed to three balanced signal paths. The
first path takes the signal through transistor buffer stages of U516 (in
pins 13 and 16 and out pins 2 and 8) to a limiter circuit of U510 (in pins 9
and 10). The output of U510 (pins 2 and 3) is a constant amplitude,
intermediate frequency signal containing C-QUAM phase information. This
signal feeds the high level input port of balanced mixer U505, pins 8 and
10. The second IF C-QUAM path takes the signal directly to the low level
input port of mixer US05 {pins 1 and 4} forming an envelope detector. The
output circuit of this mixer, at pins 6 and 12 of U505, contains a second
hamonic trap circuit of L1503 to eliminate the 900 KHz sum signal leavirg
the desired baseband signal (1+L+R) predominant. This balanced output is
buffered through the follower circuits of US11 (in pins 3 and 6, out pins 4
and 8) and is filtered and converted to an unbalanced main audio channel
signal, -(1+4L+R), by the operational amplifiers USL4A and US514B. This
signal is the Envelope Detector output appearing at TP515 and the rear panel
BNC port, J5. -

The third IF C-QUAM signal path is to a variable gain RF amplifier
with an input at pins 6 and 9 of US0l. This circuit is composed of U501,
US02, 0501 through Q504 and associated components. The output of this
variable gain amplifier appears on the emitters of Q503 and 0504 feeding the
low level inputs of balanced mixers U508 and U509 at pins 1 and 4 of each
chip.

Mixer U508 is an in-phase synchronous (I) detector demodulating the
zero degree component of the amplified IF C-QUAM signal. Its output
circuit, pins 6 and 12, contains a second harmonic trap to remove the 900
KHz mixing product leaving a predominant baseband output. This signal is
fed through the follower circuits of US11 (in pins 10 and 13 and out pins 11
and 12) to operational amplifier circuits of US503A and Us03B which filter
and convert the signal to unbalanced form. This is the I Detector output
appearing at TP505 and the rear panel BNC port, Js.

US09 is a quadrature (Q) detector demodulating the minus ninety
degree component of the amplified IF C-QUAM signal. Its output, pins 6 ard
12, contain a second harmonic trap to remove the 900 KHz mixing product
leaving a predominant baseband signal. This signal is filtered and
converted to unbalanced form by operational amplifiers U514C and U514D and
appears at TP510 and the rear panel L-R Detector BNC port, J7.

The quadrature detector output signal from TP510 is fed to a 25 Hz
inverting bandpass filter of U5S04A. A 25 Hz pilot signal at TP513 will be
180 degrees out of phase with the same signal at TP510. These two signals
are summed at TPS514 so that any 25 Hz pilot signal component cancel. The
remaining quadrature detector signal is fed to a phase lock loop filter of
US04B. The output of this filter controls the frequency of the voltage
controlled crystal oscillator of Q513. The output of this oscillator is
buffered by Q514 and divided (in frequency) by two in U513. The signal is
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further divided by four in the dual D flip ilop, U512. The signals from
Usl2 are a pair of balanced square waves in quadrature. The 0 degree
balanced signal from U512, pins 2 and 3, feeds the high level port of the I
detector, U508 pins 8 and 10. The -90 degree balanced signal from U512 pins
15 and 14 feeds the high level port of the Q detector, U509 pin 8 and 10.

The phase lock loop (PLL) described above acts to keep the average
{DC) voltage of the quadrature detector output at zero. This can only occur
when the signals from U512 are in proper phase relationship with the IF
C-QUAM signal. If the signal at the high level port of the Q detector is
rot in quadrature (-90 degrees) with the in phase (carrier) component of the
IF C-QUAM signal (a phase error), the output of the quadrature detector
would contain a DC component. This DC signal would integrate in the loop
filter causing a correction voltage to appear at the VCO to reduce the phase
error. '

The PLL has a narrow capture range which may not be sufficient
during start-up to acquire lock on the IF C-QUAM signal. Under this
condition, the I detector output at TP505 will swing wildly beyond the
levels encountered in normal operation. Whenever this occurs, operational
amplifier US03C will charge €566 through CR505 which will cause operational
amplifier US03D to cut on K501. R651 is then placed in the loop filter
circuit widening the PLL capture range.

As described in Section 1.4, the RF variable gain amplifier is
controlled by an error signal derived from comparing the envelope detector
signal with the I detector signal. The buffered output signals from these
detectors are taken from US11 and converted to unbalanced signals by us0s
and US07. These unbalanced signals from TPS516 and TP517 are compared by the
differential amplifier circuit of Q511 and Q512 producing the error or
correction signal. This signal is buffered through Q510 feeding the
correction line and controlling the variable RF amplifier gain.

The gain of the variable gain RF amplifier increases with negative
voltage until, at a very high gain corresponding to large phase angles, the
gain versus control voltage curve reverses slope. Under this condition, the
decoder may "lockup". A voltage limiter circuit of U515 and Q509 on the
correction line prevents "lockup". As the correction line approaches a
protective voltage limit set by R501, U515A output (pin 7) comes off the
negative rail and brings the positive input of US515B above the negative
input. The output of U515B swings from the regative rail to the positive
rail cutting on Q509 through CRS07. Q509 shunts some of the differential
signal to 0511 and Q512 reducing the loop gain. AS the correction line
voltage continues to fall, the output of US15A will rise until CR504
conducts for hard limiting on the correction lines.

5.6 AVC ASSEMBLY

The AVC Assembly regulates the level of the main channel = (1+L+R)
and subchannel - (L-R) audio from the Decoder Assembly for proper metering.
This is done by feeding the envelope detector - (1+L4R) and Q detector - (L-R)
signals through two carefully adjusted four quadrant multipliers acting as
matched variable amplifiers controlled by a common feedback signal. The
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feedback signal is derived from comparing the DC output of the envelope four
quadrant multiplier (regulated envelope) with a DC standard voltage. Any
difference between the two DC voltages will generate a feedback (error)
signal adjusting the gain of both multipliers to re-establish a correct
regulated envelope signal.

U102 and Ul04C together are the envelope multiplier. Its output is
fed to Ul04A which compares this regulated envelope signal to the DC
reference voltage from U104B. U104D filters the error signal and provides
the gain control feedback voltage to maintain regulated signals from both
multiplier circuits. 1If, for instance, the transmitter's power drops 5%,
then the DC component of the envelope detector output and the AC components
of the envelope and Q detectors would drop by 5%. If no correction were
taken, our modulation meters would read 5% low. However, since the
regulator circuit will increase the gain of both multipliers by 5% to
restore the DC component level, the AC components are also increased by 5%,
restoring correct meter reading. )

Since the DC level from the regulated envelope signal is now fixed,
it is easily removed by the circuit of Ul05C yielding main channel audio
(L+R) for positive peak meter readings. This signal is inverted by Ul05B
for - (L+R) peak meter readings. The output of the regulated quadrature
multiplier, U103 and Ul06A, is inverted by Ul06C for +(L-R) peak meter
readings and inverted again by U106D for -(L-R) meter readings. The +(L+R),
- (L+R), +(L-R) and -(L-R) signals are dematrixed by Ulll producing +L, -L,
+R and -R signals for peak meter readings. These eight peak meter reading
signals are routed to the front panel switch decks, $801 and S802, where
they are selected and attenuated before traveling to the appropriate meter
circuit and peak flasher (thumbwheel controlled) circuit.

The reference voltage (equal to regulated envelope DC component)
from Ul04B is buffered by U105D and fed to the +(L+R) 125% comparator,
U117C, and the (L-R) 100% comparator, UL17A. The regulated envelope signal,
(14L4R) , is buffered by Ul05A and fed to the + (L+R) 125% comparator circuit.
R161, R162 and R255 divide the regulated envelope signal such that the
regulated envelope signal must reach +125% in order for the wvoltage on Ull7C
pin 8 to exceed the reference voltage on pin 9. When this occurs, the
output of Ul17C will go low, triggering one-shot U108 which flashes the
front panel +125% modulation indicator, DS802.

The regulated quadrature signal from U1l06C drives an absolute value
circuit, Ul06B, which converts both positive and negative voltages to
positive voltages. whenever this absolute value signal exceeds the
magnitude of the reference voltage, (L-R) is greater than 100% and the
output of comparator ULl7A goes low. This triggers one-shot U107 flashing
the front panel L-R LIMIT (L - R 100%) indicator, DS805.

Whenever the regulated envelope signal from Ul05A drops below zero
volts, the negative envelope modulation is more than 100% (overmodulation)
and the output of comparator Ull7D goes low. This triggers one-shot U109
firing the front panel L+R -100% indicator, DS801.
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Comparator Ul17B functions to detect high phase angles of the C-QUAM
signal by analyzing the absolute value of the regulated quadrature signal
from Ul06B and a divided version of the regulated envelope signal. For high
argles to occur, the regulated envelope signal must be small (negative
envelope modulation) while the quadrature signal is large. This can be
confirmed by observing Figure 1-3. R258 is adjusted so that the output of
Ul178 goes low whenever the phase angle reaches 83 degrees, equivalent to
90% single channel modulation. A low output from Ull7B triggers one-shot
U110 flashing the front panel NEGATIVE LIMIT (High Angle) indicator, DS806.
If this flasher fires, corrective action should be taken since integrated
circuit decoders in receivers cannot decode such high angle modulation.

The regulated quadrature signal from Ul06C is filtered by four 25 Hz
bardpass sections of Ull3 to isolate the pilot signal. The output of this
filter is fed to the rear panel pilot tone connector, J6, for pilot
frequency checks. The PLL tone decoder, Ull4, will lock on the presence ©of
a pilot signal illuminating the front panel PILOT indicator, DS807. CR103
and C136 peak detect the pilot signal for meter amplifier Ul1S5A and U115D
which drives the carrier (pilot) meter, M803, through the meter function
switch, S803.

The envelope detector output (unregulated) is filtered by Ull2D to
remove modulation components. The output of U112D (positive DC) is compared
to a -1.2 volt DC reference from Ul0lA by summing amplifier U112C. Its
output will be zero volts for a nominal signal level from the envelope
detector (-1.000 VDC) which results in a SET reading (0 ma) on the carrier
level meter, M803. Ull5C buffers and amplifies the output of the summing
amplifier providing carrier level meter current through R264 and the meter
function switch, S803. The circuits of Ul12A and Ull2B are protection
circuits for the carrier level meter preventing excessive current flow in
the meter circuit.

5.7 METER CONTROL ASSEMBLY

The +(L+R), - (L+R), +(L-R), -(L-R), +L, -L, +R and -R signals from
the AVC Assembly are selected by the front panel switch deck assemblies and
are fed to the variable peak flasher circuits on the Meter Control Assembly.
For clarity, the left peak flasher circuit will be described since the right
circuit is identical.

The selected signal is buffered by U305A and is compared to a
variable threshold voltage by U306. The variable threshold voltage is
generated by the constant current source of U303A and the variable resistor
of the left thumbwheel switch on the front panel. This determines the
threshold of modulation (the selected signal) that will trip comparator
U306. Whenever the selected signal exceeds the threshold, the output of
U306 will go low triggering one-shot U307. The output of the one-shot fires
the front panel peak flasher indicator, DS803, and is fed to the rear panel
remote flasher connector, Jl.

After attenuation, the same selected signals from the AVC Assembly

are fed to the meter quasi-peak detector circuits on the Meter Control
Assembly. 2gain, for clarity, only the left meter circuit will be described
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since the right meter circuit is identical. The attenuatad signal is fed
through the amplifier circuit of U301B to a precision positive peak detector
circuit of U301A and U301B. Its output is buffered by U302A driving the
left front panel meter, M80l. The detector output also goes through
isolation resistors R442 and R443 to the rear panel remote modulation meter
connector, J2.

For the single channel audio signals (+L, -L, +R and -R), proper
peak flasher and metering performance requires the absence of pilot signal
componients. Whenever these single channel audio signals are selected, they
are routed from the switch deck assemblies through pilot frequency rejection
circuits on the Meter Control Assembly and back to the switch deck
assemblies. Only the left pilot reject filter will be described since the
right pilot reject filter is identical. The circuits of U304a, U304B and
U30SB form a bi-quad (state variable) filter configured as a notch filter.
R325 adjusts the notch frequency to eliminate the 25 Hz pilot signal from
the single channel audio signals. ’

The envelope detector and quadrature detector outputs from the
Decoder Assembly are AC coupled to dematrixing circuits of U308 and U309.
The outputs of U309B and U309D are sent to the left and right unbalanced
output connectors, J9 and Jl1l respectively, on the rear panel. The outputs
of U308A and U309C are isolated through T301 and T302 and are fed to the
balanced output barrier strip, TBl, on the rear panel. pilot signal
components exist in all of these outputs.

5.8 POWER SUPPLY ASSEMBLY

The Power Supply Assembly converts the dual secondary AC voltages of
the power transformer to regulated +5 VDC, +15 VDC and -15 VDC. The low
voltage AC secondary from the power transformer is fed to a bridge rectifier
circuit composed of CR904, CR305, CRI07 and CRO08. For units Serial Numbers
51 and below, the power transformer secondary is center tapped and diodes
CR907 and CRO08 are omitted. The rectified voltage charges filter capacitor
C906 which supplies current to voltage regulator VR901 generating +5 VDC.
VR901 is mounted on the side panel for heat sinkirg.

A higher voltage, center tapped, power transformer secondary feeds a
second bridge rectifier composed of diodes CRI00 through CR903. The
positive side of this bridge rectifier charges filter capacitor €900
supplying current to the +15 VDC regulator, VR900, mounted on the side panel
for heat sinking. The negative side of the bridge rectifier charges filter
capacitor C901 which supplies current for the -15 VDC regulator, VR902,
mounted on the side panel for heat sinking. The unregulated voltages from
C900 and C901, appearing on J18 pin J and pin R respectively, are unused.
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SECTION 6

6.1 GENERAL

This section describes on-site maintenance procedures. The ASM-1
AM Stereo Modulation Monitor is a self-contained unit requiring little
maintenance. The following paragraphs outline maintenance procedures that
can be performed on-site.

CAUTION

When servicing the Monitor, absolutely no internal
adjustments should be made (unless discussed in the
following paragraphs). The ASM-1 Monitor is a precision
instrument and factory calibrated using specialized test
equipment under a precisely controlled and sequential
procedure. Internal tampering of any adjustment will
hinder many operating parameters and seriously effect its
measuring/operating capability. If a problem exists that
cannot be corrected and does not apply to the procedures
outlined in this section, factory attention is

necessary.
6.2 GENERAL CLEANING

It is obvious that when cleaning the front panel, any abrasive

cleaning agent can do damage to the painted surface as well as to the meter
faces. It is recommended that a liquid glass cleaner on a soft, clean cloth
be used. The interior of the unit must be free of foreign objects. To clean
it, power down the unit and remove carefully all printed circuit assenmblies.
With the unit upside down, wipe out all foreign objects. Forced, low
pressure air can also be used. After the cleaning is complete, reseat all
printed circuit assemblies in their proper card edge connectors as shown in
Figure 2-1.

6.3 POWER SUPPLY CHECK

The DC outputs of the Power Supply Assembly can be checked and
verified at the following locations on the FPower Supply's card edge
connector, Jl8:

Regulated

Voltage Tolerance Location Ripple
+5V + 0.25V J18-B, 2,16 < 25 mv
+H5V + 0.50V J18-F, 6 <25 W

-15v + 0.50V J18-P,13 <25 W
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Unregulated

Voltage Tolerance
+24vV + 4.0V
24V + 4.0V

6.4 REFERENCE OSCILLATOR A~ .

The capture range of -
This
may be necessary to adjust thx

Frequercy Converter Assembly (C°
near the center of the capture -

side of CR506 on the Decoder
referenced to grownd. Adjust C
to 6 volts DC.

is a very small window =

Extreme caut -

adjustments on the Decoder and .

6.5

FRONT PANEL METER LAMF -

Location Ripple
J18-J N/A
J18-R N/A
‘PMENT
LL on the Decoder Assembly is +20 Hz.

“hich the Decoder Assembly operates. It
-put of the reference oscillator on the

"24) to keep the PLL on the Decoder at or
2. To accamplish this, probe the banded
sembly with an accurate DC voltmeter,
. on the Frequency Converter Assembly for 5

must be given mot to touch any other

“iency Converter Assemblies.

_ACEMENT

The internal drive ci-

designed as to afford long life

necessary to change out a meter
its rack mounting. Disconnec:

machine screws on the front pan
housing and desolder its leads -
the new lamp to the temuinal s::°

housing. Carefully reinstall
wires are being pinched or cut.
front panel.

5 the terminal strip.
. and reseat the new lamp into its meter

~ury for the front panel meter lamps was
=y the meter lamps.
", power down the unit and remove it fram
22 front panel assembly by the four #10

However, if it becames

Ramove the bad meter lamp fram its meter
Solder the leads of

front panel, insuring that no harness

© .insert the four #10 machine screws on the



SECTION 7

LIST OF MATERIAL

7.1 INTRODUCTION

Maintenance parts in the ASM-1 are identified by reference
designations. These designations are used on the photographs, schematic
diagrams, and Lists of Material to identify the components. The canponent
reference designation is also marked adjacent to the camponent on the
printed circuit assemblies. The letter(s) in the reference designation
identifies the class of item such as a resistor, relay or transistor or
identifies a subassembly such as a printed circuit assembly. The number
differentiates between parts or subasseamblies of the same class.

Reference designations for the parts of a subassembly are grouped
in a hundreds series with same subassemblies having two hundreds series. For
instance, the AW assembly has both the 100s and 200s series of parts. R104
and R264 are both resistors on the AVC assembly.

The Lists of Material for the Model ASM-1 AM Stereo Modulation
Monitor and for the maintenance significant assemblies are presented as
follows:

Title Section Page
ASM-1 System Camponents 7.2 7-2
Final Assembly, ASM-1 7.3 7-3
AVC Assembly 7.4 7-6
Meter Control Assembly 7.5 7-20
Decoder Assembly 7.6 7-30
Frequency Converter Assembly, Synthesized 7.7.1 7-46
Frequency Converter Assamnbly, Non-Synthesized 7.7.2 7-52A
Power Attenuator 7.8 7-53
Power Supply Assembly » 7.9 7-54
Switch Panel Assembly, Left 7.10 7-56
Switch Panel Assembly, Right 7.11 7-57
Left and Right Thumbwheel Switch Assembly 7.12 7-58
Decoder II1 Assanbly | 7.13 7-59
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SHCTION 8

SCHEMATIC DIAGRAMS

8.1 LIST OF SCHEMATIC DIAGRAMS

This section contains an overall functional block diagram of the
Monitor and schematic diagrams of the major assemblies. The diagrams are
presented in the following order.

FIGURE TITLE PAGE
8-1 Functional Block Diagram, Model ASM-1 C-QUAM AM 8-2
Stereo Modulation Monitor
8-2 Schematic Diagram, Power Attenuator Assembly 8-3
8-3A Schematic Diagram, Frequency Corverter Assembly 8-4
(Synthesized)
8-3B Schematic Diagram, Frequency Converter Assembly 8-5
(Non-Synthesized) *
8-4A Schematic Diagram, Decoder Assembly 8-6
8-4B Schematic Diagram, Decoder II Assembly (Delta) 8-7
8-4C Schematic Diagram, Decoder II Assembly (Motorola) 8-8
8-5 Schematic Diagram, AVC Assembly 8-9
8-6A Schematic Diagram, Pushbutton Switch Assembly, Left 8-10
8-6B Schematic Diagram, éushbutton Switch Assembly, Right 8-11
8-7 Schematic Diagram, Meter Control Assembly 8-12
8-8 Schematic Diagram, Thumbwheel Switch Assembly 8-13
8-9 Schematic Diagram, Power Supply Assembly 8-14
D93-345 (AI) 8-1
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