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CERTIFICATE OF WARRANTY

Delta warrants to Purchasar that the produet it delivers will be
free of defects in materials and be of good quality and workmanship.

This warranty applies to the period of one year fram the date of
delivery except for ocomponent parts purchased from other sources and
agsambled in Delta’s production, Such ocomponent parts bear only the
warranty of the manufacturer therecf in effect at the time of shipment to
Purchaser.

Delta will, at its own expense and, after writteh notice has been
recaived amd acknowledged by Delta, repair or replace any product which
Proves to be defective (according to the usage of the trade) during the
zhove 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 consoquential damages.

No other warranty 1Is expressed or implied.

DI3-346 ii
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CUSTOMER [HFCRMATION

SAFETY PRECAUTIONS

This Manual is intended for use by trained and qualified operating
or service personnel who are familiar with handling potentially hazardous
electrical/electronic circuits. It is not intended te contain a camplete
statoment of salety precautions which should be observed.

Aavoid risking electrical shock in handling all clreuits where
substantial currants or voltages may be present.

LIABILITY

‘he information in this Manual is based on data available at the
time of publivation. However, the manufacturar cannot assume liability with
respect to technical application of the contents and shall, under o
cirounstances, be responsible for damage or injury (whether to perscon or
Property} resulting from use of the subject equipment. '

REPLACEMENT PARTS

To obtain sarvice replacement or warranty items, write or call
Delta at the address shown: on the cover. Please supply product Model Namber
and BSarial MNumber and replacement part identification (including Ordex
Number and description), Shipping of replacements way be unduly delayed if
the necessary information is not supplied. A camplete List of Materials is
provided in this Manpaal.

EQUIPMENT DAMAGED IN TRBNSIT

The egquimment should be unpacked and inspected for damage WITHIN 15
DAYS after receipt. If ooncealed damage 1s discovered, immediately notify
the carrier, confiming the notificatien in writing, and secure an
inspaction report, Report all shortages and damage to Delta at the address
shown on the cover.

Delta will file all claims for loss and damage on this uquimerlmt B0
long as the inspection report is obtained. Disposition of the davaged ltams
will be determined by Delta.

FIFLD ENGINEERING SERVICE

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

D52~-346 : iit
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SECTION 1

INTRODUCT IOH

1.1 SCOFE

This marual describes the installation, adjustment ang mainlenance
af the Model ASE-1/85M-1 CoQUAM Sterec System manufactured by Delta
Flectronics, Inc. and orimarily describes the Model ASE-] AM Sterec Friter
as shown in Figure 1-1. A detalled description of the Madel ASM-1 AM Stereo
Modulation Monitor is contaimed in its own technical manual, D93-345.
Section 2 contains a description amd specifications for the AM Stereo
Exciter. Section 3 of this manual deals with the checkout of newly
deliverad C-{UAM sterec equipment including closed loop Exciter - Monitor
performance checks. Section 4 describes the installation of the Exciter with
the broadcast transmitter, adjustments of the transmitter and Exciter for
aptimun sterso performance, and necesgary performance measurements. Section
5 is the theory of operation and Section & describes care, maintenance and
repair procedures for the Exciter. Section 7 contains lists of material for
all replaceable canponents and component loecation photographs. An
Interconnect Diaqram, functional block diagram and schematic disgrams are in
Baction 8,

A5 noted in the accompanying Customer Information, Delta warrants
its C-QUAM Stereo products as  to material integrity, ouality  and
wor kmanship, excluding campunent parts purchased {rom other scurces. Also,
this manual iz intended For uss only by personnel familiar with potentially
hazardous electrical/electronic circuitry. It dees not contain a complete
statament of safety precautions. The information presented is accurate up
to issue date, but Delta cannot assume reliability for technical application
of that information, nor for damage or injury resulting from use of the
subject C-QU2M Stereo equipment.

1.2 WHAT IS C-QIAMY?

C-QUAM is the Compatible Quadrature amplitude Modulation method of
stereo iransnizaion by which a main (L+R) and a subchannel (L-R) signal are
transmitted on a single carrier. This i3 accomplished by using two
modulation modes to transmit the main and steree information channels.
Stereo receivers separate the gignals to ulbtimately produwe left and right
chamel audio while typical monophonic receivers detect only the L+R (mono)
content of the C-QUAM signal. The most important feature of C-OIRM iz that
no compramises are made in monophic performance in order to transmit stereo.
It is truly a compatible sterso transmission system.

1.2.1 aM and PM Modulation

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

023-346 1-1
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FRONT VIEW

D93-346

REAR VIEW

FIGURE 1-1

ILLUSTRATION OF
COMPLETE EQUIPMENT
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Amplitude modulation is the process in which one signal's amplitude
is varied by another signal. 2An oscilloscope display depicts the amplitude
variation versus time of the AM signal. This is the familiar RF envelope
display illustrated in Figure 1-2A. The AM signal can also be described in
the frequency domain with an amplitude versus frequency plot. Figure 1-2B
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
sideband amplitudes increase but the average carrier level remains constant.

i
il

Figure 1-2a Figure 1-2B

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 frequency, while the amplitude remains constant. Figure 1-3A
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 1-38 illustrates the PM signal spectrum plot.

Figure 1-3a Figure 1-3B

D93-346 : 1-3
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Since the phase of the carrier 13 nob affected by amplitude
variations, a phase detector output is zerc when an AM signal is input.
Similarly, an envelope detector does not detect phase varlations of the P
signal. All the sidebands add and subtract according to their phasing to
produce a constant amplitude BF signal. Thus, a phase modulated carrier can
also be anplitude 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 cutput of the other made detector.
This effect allows C-QUBM to be perfectly compatible with all AM recelivers.
C-QUAM transmits the L+R (mono) information with AM while the L-B (stereo)
information is contained on the ™M signal, The millions of existing
cnvelope detector type radios now in use detect only the L+R AM signal, thus
producing a clear undistorted mone audio signal  that is  completely
unaffected by the L-R steren subchannel infowmmation sent on the same
carrier. Stereoc decoders detect the [4AR and L-R scparately and dematrix
them to produce left and right stereo audio.

1.2,2  Generating C-QUAM

The AM/PM method of stereo trunsmission discussed can be achleved
by several methodologies. C-QUAM uses the L+R information to produce an in
phase, 1, AM signsl while the L~ information i5 used to generate a
quadrature (900 phase shifted), @, suppressed carrier signal, Summing the I
and Q signal results in a signal that is both anplitude modulated arkd phase
modulated. This quadrature amplitude modulated (QUAM) signal is not
canpatible with cnvelope detector receivers because the ¢ channel arplitude
affects the amplitude of the sum of the I and @ channsls. The QUAM signal
is thus passed through a limiter to strip off the amplitude wvariations
Ieaving only a phase modulated carrier. This phase modulated carrier
yenerated from quadrature amplitude mcdulation replaces the carrier normally
generated by the crystal osclllatar in the broadcast transpitter. The I
information (L+R) can then be used to amplitude awdulate the phase modulatexd
carrier in the broadcast transmitter as iz done in conventional AM. The
output of the transmitter ls thus the C-QUAM signal. Figure 1-4 illustrates
the C-UAM transmission methodology.

DY93--346 14
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SECTICN 2

ECOIPMENT DESCRIPTION AND SPECIFICATICNSG

2.1 MODEL ASE-1 AM STERED EXCITER EOUIPMENT DESCRIPTION

Te Model ASE-L AM Sterec Exciter manufactured by Delia
Electronics, Inc. is designed to convert a monaphonic station to COUAM AM
stereo. 'This Exciter receives left and right channel zudic signals and
produces RE and andio signals for one or twe transmitters. The BE signal
from the Exciter replaces the RBF signal from the crystal controlled
oscillater in the transmitter. The audio =ignal js fed to the transmitter
modulator input.

The Exciter contains switchable delay circuits and adjustable high
ard low freguency equalization filters to canpensale for the modulatnr
characteristics of a wide variety of transmitters. Two sets of these
circuits are included for compensation of twoe transmitters. Adjustment ol
these circuits and connoctions of the Exciter Lo the transmitter is
described In Section 4 of this manual.

2,2 SYSTEM SPRCIFICATIONS

2.2.1 System Closed Loop Performance

The followirg 1% typical closed loop performance of the Exciter
operating into the Monitor.

Stereg Separation at 50% single channel:
40 dB winimun 50 Hz to 5 KHz
30 dB miniman 5 KHz+ to 10 RHz
25 dB minimum 10 KHz+ to 15 KHz
Gterco beparation at 70% single channel:
35 dD minimum 100 Hz to 5 KHz
Frequency Response:

50 1z to 10 KHz +0.5 @B any modulation
10 FHz + to 15 KHz +1 dB any modulation

Hsrmonic Distortiont
L=F monaural 0.5% maximum ak 95%% aodulation

[=-R pure stereo 0.5% typizal at 100% modulation
L, R single chaonel 1.0% typical at 70% modulation

093-346 2-1
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2.2.2 Model ASE-1 AM Stereo Exciter Specifications

Adio Input:

Right 0 4Bn to 10 dBn balanced 600 otms

left 0 dBn to 10 dBn balanced 600 ohms

Both inputs adjustable with [lactory installed ped per customer
requirements.

Meter Functicns:

(LR and {(L-R)y or L and R meter functions switched at rhe
Eront panel between meters. (L+R)1 ecan ba monitored on (LB
meter by using (L+B) BEnv switch undsr the cover on the fronk

pansl.
Meter Range:

=20 to +3 A2
0 dB = 100% madulation

RF Ouatputs:

Dual sguare wave to 38 Vp-p into 30 ohms,
Dual TTL level outputs,

(L+R} Outputs:

Dual output, adjustable under cover on front panel wviz 10-turn
potentiometer up to 16 GBn, €00 ohms balanced.

Sterec-Monophonic:
Switched under cover on front panel. BSwitched L=R for monaural.
Steren of moncphonic mode iz indicated by LED on front panel.
May also be ramctely switched via rear panel terminzls,

Phase Bualization:
Internally adjustable ovhase equalization is oprovided to
compensate for phase variations in Lhe transmitter chain, Two
paths are available for Day/Night or Main/Aux modes.

Sanple Transmitter Output:
A sample transmitter cutput is provided on the rear panel for
diagnostic, comparison of station's transmitter characteristics.

Exciter may be set for CQUAM signal from this output. Sample
trangmitter output 2 Vp-p into 50 otms.

D93-346 2-2
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2.3

2.3.1

2.3.2

N93-346

MODEL ASE-1 AM STEREQ EXCITER CONTROLS AND COMNECTORS

Exciter Front Panel

REF

ME01
ME02

D5801
Lsan2

DSBO3

5801

DFESCRIPTION

left Meter
Right Mcter

Pilot Indicatgor LED

Srterec Indicator LED

Night Imndicater LED

Meter Function Switch

Exciter Front Subpanel

REE'

R782

R781

R784

‘R785

R7B3

5803

SROZ2

DESCRIPTION

+ Limit

- Limit

Day L+R

Night L+R

Balance

Mong/Stereo Switch

Steres Pilot Switch

FURCT ION

2udio level meters for test/set
up. Mote: the meters are mokt
te be used as an indication of
mexilulation.

on/0fEf indicator of pilet output

Oon/0ff  indication of stereo
oparating mode

tm/0ft  indication of might
operating mode

In the top position, the metors
indicate the relative lovel of
the left and right channel audioc
drive. In the botton position,
the meters indicate L4+R and L-R
audio drive levels.

FUNCTION

hudio  drive level limitimg
ad justmont:

axdio drive level limiting
adj ua bnent;

Sets output levels of L4R signal
fed to modulation ioput  of
station day tranamitter

Sets output levels of LR signal
fed to modulation input of
station night trananitter

allows slight amplitude
adjust-ment between  left and
right inpuats

Selects botween mono and stereo
modz. Works in parallel with
remate termminals of THE.

On/0fE pilot switch
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2.3.3

D93-346

3805

S804

DESCRIPTION

L+R Envelope Switch

Night/Day Switch

Exciter Rear Panel

BEE

ke

J4

J2

J3

Jl

™B3-7,

TB3-8

B2

TEL
1-3

DESCRIPT ION

Sync

Day Var. RF

Night Var. RF

Sample Transmitter
Dutput:

Remote Night/Day
Switch

Audic Input

Day L+R Output

FUNCTION

Moentary  action  pushbutton
switch to test if drive to the
tranamitter is present

Charges  equalization Ffor use
with angther transmitter or
antenna. Works in parallel with
remote terninals of TB3.

FUNCTTION

Syrc [rom  Fhooder  Asssembly.
Tmodulated B for frequency
countee or testing.

Aijustable square wave outpub
AM transmitter for high power
drive (to 27 Vp-p into 50 ohus).
This signal 1is the phase
modulated substitute for the day
transmitter's oscillator.

Adjustable square wave outout to
AM transmitter for high power
dArive (to 37 Vp-p into 50 ohms).
™is signal is the phase
modulated substituke for  the
night transmitter's oscillator,

C-QUAM ocutput for test of
Exriter to Monitor.
2 vp-p into 50 ahms.

Works in parallel with Erent
switch for changing equalization
when using another transnitter
or antetina, In niuht mode when
contacts are closod.

[eft and right 600 cohm balanced
apdio input 0 dBo te 10 dBa
{determined at time of
installation)

Dalanced output from L+R ampli-
fier to station transmitter
tnormal 2M modulation  input).
AMijusted by Day T+R front
subpanel  control, +16  dBm
max imum.

2-4
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REF

1
4-6

J5
Jé

TB3-1
TB3~2
TB3-3
TB3-4

Fl

FL1

DA3-346

DESCRIPTION

Night L+R Qutput

Day TTIL RF
Night TIL my

Femote Mono

Day Interlock

Night Interlock

Bight arkl Left
Delay
Line Fuse

Line Input

Identification
Label

FONCTION

Balanced output frem L4R onpli-
fier to staticn transmister
{nomal 2M modulation inpub) .
Ajustad by Night L+R  Eront
subpemel  cuntrol, +16 dRm
mé imum ,

Phase mnodulated signal which is
acceptable for TIL conpatible
transmitters, Substitutes for
mormal oscillator of  station
transmitter. C Will drive
terminated 54 ohm ooaxial
caples,

Works in parallel with freons
subpenal STEREC switen. When
contacts are olosed, unit 12 in
monaphonic oparation.

Frotects umused transmitter [ran

loss of RE drive when using the
switched variable BF cutputs of
J2 and J3

Day binary delay switches
accessed from rear panel

1 ampere slobhln

120 VAl 5060 Hez. May be
internally strapped for 230
VA,

T™is label contains the BT ID
nmber which must renain on mmit
for legal operation
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SECTION 3

ASE-1/ASM-1 CHECKOUT AND CLOSED LOOQP TESTS

3.1 GENERAL

Section 3 describes the steps and procedures recquired to werify
that the Model ASE-1 AM Skeren Exciter and the Model ASM-1 A Sterso
Moddulation Monitor have arrived in good mechanical condition and are in good
working arder. This includes operating the two units in 2 <losed loop
configuration.

The Exciter has a sample %ranamittcr outout which transmits a
C-Q0AM siqnal. 1In closed locp tests, this signal is fed directly into the
Monitor imput. The closed loop readings of the Monitor reflect the
performance of both units along with the audio source used in clased loop
testimg.

The procedures in paragraph 3.5 detail the complete closed loop
adjustments and tests should it ever be ncocessary to romove the Exciter from
scrvice to verify its operation. Closed loop testing of pew units to verify
operation 18 described in paragraph 3.5.3.

Section 4 details the marriage of the Exeiter, the Monitor and the
statipn's transmitter(s).

3.2 INITIAL CHRCEOUT

3.2.1 Incoming and Chassis Inspection

The shipping cartons for the Fxeiter and Monitor are designed to
protect the saquipment with normal handling during shipment.  Thorouwghly
inspect the ocquipment for any evidenve of mishandling. Report damage to the
carrier immediately.

Check the contents of the two boxes against packing Lists. Report
missing items to Delta Electronics, Inc. immediately.

3.2.2  Mechanical Checkout

CAUFTION

Camplete this procedure before applying power to units.

Ramove all screws from Lhe top panels of the Bxeiter and the
Monitor. Check that cach socketed prinmled circuit assembly is properly
seated in its socket. If not, open the card scoket by operating the cam
lever and reseat the board by firmly pressing down on the board while
clusing the socket using the cam lever.

After confirming that all printed circuit assemblies are properly
seated in their sockets, secure the top covers to the Monitor and Exciter.,

DH3-346 3=l
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3.2.3 Tnconing Clused Loop Tests

The check the electrical condition of the Exciter and the Monitor,
connect the BExciter and the Monitor in the closed loop configuration arnd
perform the tests described below.

3.3 TEST EQUIPMENT

3.3.1 Required Equipment

1}, Low Dimtortion Gscillater, A00 ohm balanced cusput, +16 JFn

2, Distortion Analyeer capable of measuring average of ftrue ms
lewre]l

3.3.2 Suggested Equipment

1. A device for switching the oscillator output to ike left and
right inputs of the Exciter. While this switehing can he done
by changing the connestions bo the Exciter, a switchbex such ag
that shown schematically in Figure 3-1 greatly eases the System
installation.

2. A devien for selecting® the Monitor outputs to feed the
distortion amalyzer, such as the one shown schamatically in
Figure 3-2. Again, this switching con e done by hand If
DeCessary.

3.4 USE OF EQUIPMENT

3.4.1 Audio Sourece

Provision must be made tn apply a test tone to the fxciter's audio
inputs, TB2, in four modes: 1eft only, right anly, left and right in phase
(L=R}, and left and right out of phase (L=—R). The switchbox of Figure 3-]
switches the teft and right channels on or off, and for L=-R, reverses the
polarity of the right chanmel. Connect the balanced audio oscillator to the
switchbox input and the two outputs of the switchbox to the inpots of the
Exciter.

If a balanced output oscillator is not available, an unbalanced
oscillator can be used in its place. Connect the “+" terminal of the
oscillator Lo the "+" input of the switenbox, and comect the neutral or
ground lead to hoth the "-" and the "¢" (comnen) inputs. In any case, it
should be verified that under high modulation conditions, the source
introduces negligible distortion into the audic sgignal.

D23-344 -2
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a.4.2 Audin Level Measurements

Although separation measursments may be made using the Monitor
front panel meters, thesc meter circuits are quasi-peak detector clrcuits
for madulation display and are not wreferrsd for seoparation meascrements,
For more accurate separation measuraments, a trae BMS or averaging meletr
should be connected to the left and right BHC connectors on the Monitor's
rear panel. RME measurements are preferred because these measuremenks
indicate the residual energy of the undriven chamnel regardless of wave
shape.

3.5 CLOSED LOOP TESTS

3.5.1 Closed Loop Soiup

Provide for audic input to the Exciter a detailed in paragraph
2.4.1.

Provide for Momitor output switching of J9-J12 either by use of a
switchbox or by making surc the rear of the Monitor is accessible,

Comnec¢t the sample tranasmitter output of the Exciter, Jl1, to the
input of the Monitor, J13, with a 50 ol coaxial cabla. Turpy the RF
ATTENUATOR control on the rear of the Monitor fully slockwise for makimum
sensitivity.

fowetr up both uniks bub apply no zudic to the Exciter. Check the
meter lamps on each unit te ssee that all are Lit,

Switch the PILOT/CARRIER togole switch on the Monitor front panel
to the CARRIER position. Adjust the front panel CARRIER SET control of the
Monitor slowly until the PILOT/CARRIER meter settles on the SEV position. At
Lhis point, the Monitor should be phased locked to the Exciter and the L-R
meter should show a stable reading.

3.5.2 Residoal System doise

Remove all auwdio to the input of the EXcitor, selecct the PILOT
switch out, and the STEREQ switch in. Read the Monitor meters for LR ard
L-R a3 detailed in the Modulation Monitor technical mapuwal, D93-345. The
I+R noise flvor should ke lower than -60 d2 and the E-R noise floor should
be lowsr than -50 AB as read on the front panel meters. oo the station
tranamitter replaces the Fxoiter's sample Lransnitter, the noize level on
bath the main {L+R) and the sub (L-R) channels will be higher than this
noise fleor.

3.5.3 Preparation of Exciter

The Model ASF-1 AM Stereo Exciter is shipped from the factory sek
fer closed loop performance measuranents, In this gase, proceed to
paragraphs 3,5.7 through 3.5.9 for closed loop measarements, T0, however,
separation performance 13 not attainad, adjustments of the closure
poktentiometer amd, perhaps, the high freguency equalization circuits will be
NECESSATY .
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If this systan has been removed from service for testing or
troubleshooting, be sure to note and record the pesitions of all atfected
switches and potentiometers before proceeding with theas closed loop tests
and adjustments. This will speed the reinstallation process.

Switch the Exciter into Day mode, Stereo on, Pilat off.

~ Remove the top cover from the ASE-1 and gain access to the Audio
Erpalization Matrix Assembly, the 2odio Might Processor Assembly and the
Sample Transmitter Assembly.

Switch all Day egualization ilters ocut of the circuits; switch
5301, 5302, 5303, 5304, 5305 and 5306 down.

3.5.4 Main to Subchannel Crosstalk

L=2.

Monitor the [~R BNC output of the Monitor and modulate [4B at 50%
at 1 KHz. Adjust the Balance contrgl, R783, on the Bxciter (ront subpanel
for minimum L-R meter reading.

3.5.5 Closure Adjust

Locate Ehe clesure adjust potentiometer, . R¥W2, on the Sample
Transmitter Assambly. )

Modulate L 50% at 1 KHz. Monitor the left and right UMD outputs
for left anr]l righj: channel levels.  Adjust the Closure potentiomster foc
best separation, i.e. lowest right channel level. HNote this level of left:

separation.

Modulate R 50% at 1 KHz., Note this level of right separation aml
the difference between left and right separations. Because the Closure was
adjusted for best left separation, the right separation will be worse
{less}. aAdjust the Closure to improve the right separation by half of the
difference.

. Main modulate LS0% at 1 KHz and adjust the Closure to halve the
difference between the left amd right scparations.

Bepeat  these last two steps wntil the lelt sand  the right
separations are egqual.

3.5.8 High Fredquency Bguali zation Adjust

Switch the High Frequency Equalization circuit inta the I peth:
5303, 5305 up.

Modulate L50% at 5 KHs.  Monitor the Monitor right channel BIC
output and adjust R3100 on the Audio Bgualization Matrix Assombly to null
the right channel.

Modulate R 50% at 5 KHz. Monitor the Monilor left chamnel BNC
output and adjust RI10L on the Audic Pgualization Matrix Assarbly bo mull
tho left chammel.

L
L
LA
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Repeat the last two steps until each channel has achieved the best
geparation possible.

Feduce the medulating frequency to 1 KHz,  Adjust the Sample
Tranmmitter Clasure control, RO0Z, to equalize the left versus right and the
right. versus left separations. This will improve one and deqrade the other,
giving the best overall performance.

3.5.7 Frequency Response Test

Modulate T4R at 1 KHz. Monibor the level of the L+R output of the
Monitor with the analyzer. Set this level as the roference level. Without
affecting the audio input lovel to the Exciter, change the frequency bto 50
Hz, Mote this level. Compare this with the clesed loop specifications in
Daragraptl 2.2. L.

Ropeat this step over several frequencies to verify that the asystem
meets the closed loop specificetions. A master clased loop performance
check sheét appears in Appendix EB.

3j.5.9 Hamonic Q:@Etortinn Test

Modulate L+R 95% at 50 H=z, Monttor the distortion in the (4R
autput of the Monitor with the analyzer. Compare this with the closed loop
specifications in paragraph 2.2.1.

Repeat this step over several frequencies to verify that the system
meaeta the closed loop specifications.

3.5.% Stores Separation Test

Medule T, B0% at 50 Hz, Monitor the level of the wbalanced lefl
output of the Monitor with the analyzer. Set this level as the reference
level. Monitor the camplimentary channel (unbalanced right, in this case)
and note the separation. Compare this with the closed loop specifications
in paragraph 2.2.1.

Bepoat this step over several frequencies to verify that the system
meels the closed loop specifications.,
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SECTION 4

INSTALLAT TON

4.1 THTRODDCTION

C0MM AM stereo represents a major techmalogical advance over
traditional AM broadcasting. Gecanse of this new technology, Delta
engineers or Delta-approved rontract  inabtallsrs must  owersec the
installation of the system. Fach installation bteam member is a seasonesd
broadcast engingering professicnal with many years of training and practical
experience to offer. In addition, Delta is formmulating plans for customer
engineering seminars to provide user support.

Installation and ivaining generally requires two to three days.
Cartain tests normally will be completed during the BXD experinental period
after midnight.

The installation personnel sont to your station to install the AM
stereo system snould be expected to:

cannect . adjust and align the Delta eguipment;

verify AM transnission system performance from the Bxciter input to
the sampled ocutput of the transmitter; and

familiarize the station enginesr with the proper operation of the
equipment a5 it applies to your station,

Installation personnel should not be expected to make cther station
equipment repairs or corrections. Your station eagineer is in charge of the
statien's broadeasting plant. TInstallation tesm perseonnel, in their efforts
to obtain the greatest possible froquency response, best stereo separation
ardl the lowest dislorticn, plus the best possible envelope modulation will,
from time to time, make adjusments Lo tha station's (transmitter amd
argociated equipment - but alweys with yowr station engineer's blessing.,

The demands of AM stereo broadecasting points out weaknesses in
transmitters and antenna systems that are not apparent in conventional AM
mone broadeasting, However, as with conventional AM mono, a good clean
s}i:_;rrxal is dependent upon all the links in the audio, transmitter and antenna
chain.

Audic console output should e clean and free of distortion. Awdio
input to the consvle should be checkoed for oroper phasing, This requirement
applies to all links in the audio chain: processing amplifiers, phone lines
or SIL links, patch pancls, stc. Phase inverters in awdio processorz should
bo disabled,

After having received your new C-CUAM System by Delta  and
completing the system closed loop checkout outlined in Section 3, you are
now ready to begin the installation process. The procedures for installing
the C-QUAM Systom is a sequential one which must be adhered te for optimm
results,
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4.2 AM STEREO MIDULATION MONITOR IMSTALLATION

The installation of the Model ASM-1 2M Stereo Modulation Monitor is
a very straight—forward operation. It mounts in a standard 19 inch rack amd
is secursd by four mounting screws, Teflon washers are rocommended here to
keep the Monitor's cosmetic appearance intact. Avnid mounting the
Modulation Monitor in areas of high heat generaticon as the performance of
the decoding circuit will degrade.

CATION

Eofore conmnecting the transmitter's RF sanple to the
Monitor, ensure the sample level is between 1 and 10 Vrms
into a 50 clm load. Serious damage will result 1f this
level is exceeded.

1e2.1 Day RF Samptle level

Before comnecting the W sample to the unit, turn the RF atlenuator
on the rear panel to maximum attenuation {fully counterclockwise when facing
the rear panel}. Tarn the CARRIER SET pot on the front panel fully
counterclockwise [maximum atteruation}. Set the PILOT/CARRIER switch on the
front panel to the CARRIER position. Remove the 50 ohm load from the
trangmitter's carrier sample and connect the carrier sawmple to the RE input
{J13) on lhe rear panel. Adjust the CARRIER SBET pot o the front pansl
fully clockwise, Decrease the step attenuator on the rear panel one step
(10 dB) at a time mntil a carrier indication is seen on the carrier meter.
Adjust the CARRIER SET pot to fine tune the carrier level so that the
meler's display rests in the center at the SET position. The Monitor is now
ready for operation.

1.2.2 Night RF Sample Level

If transmitter power levels and/or patterns change, ensure RF
sanple levels ramain constant for cach power or pattern change.

4.2.3 Operational Checkout

Modulation the transmitter with either tones or program material
and watch the modulation meters on the Monitor. Engure the Monitor's
modulation indications are correct beyond a reasonable doubt. To wveriFy
correct indications, view the RF sample geing to the Monitor on an
oscilloscope, In the cnvelepe pattern, modulation perceniage can pe
estimated.

4.3 TRANSMITTER
4,3,1 Goneral

1t would be difficult, at best, to develop a specific procediwe for
installing C-QUAM and have it apply to every make and model tranamitter
currently on the air. The following text is designed to give the installer
a general procedure as to what work is required te he done to the
transmiiter for the best possible sterso perfonmance.
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To achieve the best possible stereo performance, the transmitter
must operate with optimun monophonic performance. TIf your transmitter uses
tubes in the modulater and final amp stages, it is recommended that the
tubey have minimam operating “ours on them., If operation hours on these
tubes is extensive, replacements are in order,

4,3.2 Transmitker Tuning and Modifications

T™e transmitter should be adjusted to the lowsst noise ard
distortion figures obtainable. Most AM transmitters exhibit some incidental
phase and incidental amplitude modulation. For good AM steren, these must
be minimized by tunimg adjustments, retubing the transmitler, adjustment of
neutralization controls, additional filtering in the power supply and other
appropriate techniques. Each imstallation is unigue, Installation team
personnel will determine what corrective techniques are requived, but the
station engineer should make every effort to provide & good stacting point
befora the installation of the stereo system beginsg.

4.4 AM STEREC EXCITER INSTALLATION

4.4.1 Stereo BF Interfacing

The Model ASE-1 AM Stereco Exciter signal replaces the signal
daveloped by khe tranamitter's oscillator section, thersfore many station
engincers build in rodundancy - a means to revert to the transmitter®s
ascillater. 2 simple switching arrangement will be installed. Mommally,
this switch will be physically lacated in the tramemitter's exciter, It
allows the switching of the tranmmitter's ERF drive from the transmitter's
exciter to your new C-QUAM Exciter. Again, each trensmitter is different
and the determination of the RF drive interface switching schame should be
determined by the gqualifiled installer.

After the interface meitching scheme is installed and the BE drive
is established from the C-QUAM Exciter, its level must be set. 'To do this,
a scope is required. While probing the center pole of the switch,
alternately switch back and forth from the transmitter's exciter to the
Steree Exciter., The same FF waveform having the smme amplitude should be
viewod in either position of the switch. It may be necessary to teminate
the ccax from the Sterce Exciter with a 50 ol load to ground. Do not place
thia 50 olm load on the center pole of the switeh. It shouwld be physically
soldered on the switch Lterminal where the coax fram the Sterec Exciter is
connectaed. At this point a2 wminar problan can ooccur. It is possible Ehat
there cvan be a frequency beat-note between the transmitter's oscillator and
the Stereg FExciter's oscillator. To solwve this, remove the tranamitter's
crystal #2 and switch the transmitter's exciter to operate in the $2 crystal
position when the installed stereo interfacing switch is in the stereo
position.,

4.4.2 Stereg Audie Interfacing

In addition to supolying RF drive to the transmitter, the Model
ASE-1 AM Steres Fxciter also supplies the TA4R andig Arive. The L4+E amdic
output of the Exciter is a 600 otm balanced cutput capable of varying from
-b di3 to +16 4B, This zoudic output is located on the rear panel an terminal
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|
h}lﬂck TBL and is controlled by a panel mount multi-turn potentiomcter on the
front parel. This T+R audio feed is present in both the day and night modes
of the Exciter. There is also a separate L+R level contreol for the night
mode, It is recommended that a shiclded pair audico cable [rom the Exciter
trr the transmitber is used.

The CQUAM AM Stereq ixciter simply takes +the left and right audie
channels and suns them into L4R for the broadeast transmitter awiio input.
™wo bazic objectives must be met in connections ta the transmitter. One 1s
the phasing of the transmitter audie inpuc, and the irpat level must be
precisely adjusted =0 that the C-QUAM modulation will be bransmitted
properly. The audlo frequency response amd distortion of the circuitry is
sufficiently low thal it will not affect the monaural performance of e

rranamitter.

41,4.3 Initial I4R level Set

With o audico appliad to the EBExeiter, adjust the front pancl
multi-turn potentiometers labeled "DAY L+R" and "NIGHT L+R" fully
comterclockwize. Power sup the transmitter and cperate into the antema or
dumy load. Apply audio to the Exciter such that the Exciter indicates 50%
[+R modulation. Slowly adjust the "DAY L+R" level control clockwise until a
50% L+R modulation condition exists on the Model ASM-1 AM Sterzo Modulation
Momitor. Final adijustment of this level will e disvussed in paragraph
4.4.5.

d.4.,4 Transnitrer Adjustments for Storco

here is a major coneern in this category, Incidental FPhase
Mcdulation [IPM}. Incidental Thase Modulation sources in AM broadcast
transmitters vary considerably. Fowever, two common sources are (1) final
amplifier tuning and (2) the final amplifier veutralization, with the latter
being most critical. IPM is directly related to the level of creosstalk
botween the main channel (L+R) and subchammel (L-R) when the transmitter is
operating in monophonic mode. FEffectively, it is the limiting factory for
stereo performance. This main to subchannel crosstalk directly determines
the limit of stereo separation obtaipnable., To accurately measure this,
modulakte the transmitter at 50%, 1 iz, L+R with the sterso and pilat
switched out and, using the Model BSM-1 Modulation Mopitor, read the amount
of [-R present; this is IFM. To minimize this IPM, adjust the transmitrer's
neutralization and wateh the L-B modulation indication on the Monitor,
after adjusting out as muxch IPM as possible with the neutralization, try the
final tuning, If your trapanitter ewpleoys tubes in the modulator and final
PR, -2djustment of the grid tuning control will aiso reduce the IPM leveol.
In effect, the transmitter is being retuned for Dest IFM. A good indication
or a good target lovel for IPM is about 40 dB below the T4R amplitude
modulation.

Keep in mind that many transmitter mamafactursers have experience in
AM stereg and can lend assistance in the installation process. In addition,
assistance can also be obtained fren Melta Electronics.
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l?’.'Jé .5 Delay Set

The C-QUAM 3M Stereo System is connected to the AM broadecast
transmitter via twe inputs; audic ard RF. In most tranamitters, the amount
of time it takes for the WP and the audio to propagate through the
transnitter is different (usually the audic takes longer). If the
difference in propagation time is not corrected, the L-R (phasel information
will arrive at the receiver earlier than the L+R infarmation with the
resultant loss of separation due to improper dematvizing, ‘thus, the Exciter
containg circuitry which can be switched in and adjusted to delay the audio
fed to the Exciter irternal modulators tc match the dharacteristies of the
transmitter,

To accurately set the delays, the use of an oscilloscope with XY
capability is required. Using two 50 ohlm coaxizl cables, connect the left
output {19) on the rear panel of the Monitor to the scope's ¥ input, Alse
connect the right ootput (J1l) to the scope's ¥ input. Place the scope
controls to display the XY pattern. On the front panel of the Exciter,
select the STEREC switch and place 211 others in the out position. MNow,
modulate the transmitter with 50% left only steres at 1 KHz., Observe the
scope and adjust channel one and two's wvertical sensitiviby such that its
entire display ig in view. Most likely, the scope's display will look Like
an oval along the horizontal axis. This oval or loop must be clesed up. To
do this, remowe the hole plugy on the rear panel labeled "LEFT UELAY" and
using an insulated aligmment tool, select left binary delay (S608 on
033-324) . If the loop dogs not canpletely close up, additional delay (bulk)
is required in the left channel. The Day Bulk Delay board, internal to the
Exciter, is physically mounted on the seolder side of the Auodio Night
Processor Assambly, D33-334, The Cay Bulk Delay is localald closest Lo the
rear panel. It uscs & four-position DIP swibtch., Each switch, when closed
(switch toggle away from center of board), adds 8 uS of additional delay.
Figure 4-1 shows the physical location of the Bulk Delay Assemblies and the
function of their switches.

After left delays are set and the loop closed, medulate the
transmitter with 50% right only sterec at 1 KHz and repeat the RBulk Delay
settings for the right chamnel. After this iz accomplished, leave the

scope connected for use in the noxt step.

4.4.5 L+R Prive Intermediate Tuning

The next step is to again aljust the [4R drive level to the
tranamitter. while viewing the scope and modulating left only 50% stereo at
1 KHz, adjust the front pamel multi-turn potentiometer labeled "L+#R DAY".
Careful adjustment of this rontrel will result in a scope display showing a
horizontal straight line with no vertical deviation. Switching to rigat
channel under the same modulation corditions, the resultant scope display
should be a vertical straight line with ne horizontal deviations. Refer to
Figure 4-3 for appropriate scope displays.

After this step has been completed, do not disconnect the scope as
it is set up for the next step.
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DS3-346

www americanradiohistorv com


www.americanradiohistory.com

4,4,7 High Frequency Equalization Aligmment

After completing the intermediate adjustwent of the L+R drive, the
high frequency equalization is next. Modulate the transmitter with 50% left
ornly stereo at 5 KHz. while increasing the modulating frequency, the scope
display will deviate from the straight line obtained previously to an cval
or something resambling a circle. Referring to Figure 4-2, switch in the
day high frecquency 5305 and 5303 mn the D33-320 board. wWhile viewingy the
scope, adjust R3L00, left high frequency equalization potentiometer, and
again close the loop to a flat horizontal line. Wwhile modulating 50% right
only stereo at 5 KHz, rcpeat the above step for a [lat vertical line while
adjusting RIWOL right high frequency equalization contrei. Leave the scope
camnections in place as it is set up for the next step. BNote that the high
frequency squalization introduces a siight delay so that the delay setting
of paragrarh 4.4.5 may have to be readjusted.

4.4.8 Low Frequency Bqualization Aligrment

Modulate the transmitter with left only stereo at 50% on 100 lz.
Select in 8301 and S302 low frequency equalization. While viewing the scope
display, adjust R3102 for maximum loop closure. Change the modulating
frequency to 50 Hz and adjust R3104 for maximum loop clesure, Repeal the
adjustment of RIL0Z at 100 Hz and R3104 at 50 Hz until maximan locp closure
is achieved at both frequencies. Switeh the modulation fram Laeft Only to
Rignt Only at the same frequency and level. Again viewing the scope, adjust
R3103 and RZ10% as doscribed above for maximum loop olosure,

4.4.9 ﬂptimizing Stereo Perfomance

The steps outlined in this section must be performed to ensure that
a proper C-GUAM signal is bring produced and to make the system operate the
best it ¢an,

bsing the scope on the initial line—up male it possibie to rough-in
final Exciter/Lransnitter settings. How a wore accurate means of aligoment
is mecossary to optimize and complete the installation. Actual level/
separation measurements must be made. The staps of paragraphs 4.4.5, 4.4.8,
4,4.7 and 4.4.8 mast be repeated. When repeating these steps, replace the
scope a8 an indicating device with a sensitive lewel detector or an AC
volimeter capable of detecting AT woltages in the axiio spectrum without
rolling off. Also, when repeating those steps, all adjustments are made to
achieve maximum stereo channel ssparation.  When mcasuring separation, one
channel 18 driven with audic and the undriven channel is measured with

respect to the driven channel (i.e, the left channel is 40 4R down From the
right) .

4.5 TINAL SYSTEM PERFORMANCE

To determine owverall systan performance, a  f{final  on-the-alr
performance evaluation is reqguired. This evaluatien shall inclade a
monzural distortion (THD4HN} category, a stereo distortion category, a stereo
separation category and a frequency response category. This evaluation is
an excellent tocl that can be used to cvaluate overall system performance,
find areas of concern ard overall give the installer krowledge on the
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outcome of his efforts, Master performance evaluation forms and worksheets
are supplied in Appendiz B Lo this technical mamial to aid the installer and
inform the installer as to what system paraweters have Lo be mengured.

1.6 OCCUPLED SPECTRUM

This section outlines the necessity for measuring the occupiad
Bardwidth of the staticn using a speclrun analyzer. This measurement is
required to complete the C-QUAM installation, [t I8 very important ta
measure the occupied spectrum of the station after the C-QUAM installatien
to ensure conformity to the FOC requlations {73.44 AM Transmission Systam
Emission Limitations and 73.128 AM Stereophonic Broadcasbing) .

Figst, place the station on the alr under nomal programming
copditions.  Comnect the input of the specltrum analyzer to the carrier
sample. Align the spectrum anzlyzer such that it displays the carrier on
the ceonkter gradicule with 10 EHz per vortical division and 10 JdB per
horizontal division. Under programrming conditiens, ensure that  the
displayed spectrom is within the FCC requireaments of occupied banhdwidth.
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SuCTION 5
THECRY OF OPERATION

9.1 GENERAL

A description of the function and aperztion of each printed circuit
board assembly in the Model ASE-] is contained below. Refer to the
appropriate schematic diagram, the intcreomnect diagram, and the functional
Mook diagram when reading these zections.

3.2 AUDIO INPOT ASSEMPLY, D32-351

The Mwdio Input Assewbly receives halanced, 600 omwe, left znd right
channel, amdioc inputs from the rear panel andic input terminals of TB2-1
through TB2-6 and delivers unbalanced left and right channel audic signals
to the input of the blend prosessor circult on the audio Hight Processcr
Assembly (J10-17, U and J10-19, Wi, This circuit assombly is localed on the
left side panel adjacent to terminal block TBZ. It. replaces the Audio
Interface Assembly, D33-336, for Exciter Serial Marbers 071 amd above. Since
the circuit is composed of twe identiczl amplifiex a:ectmns, only tha left
channel circuit will be described.

A balanced, left channel audio signal from TB2-1 throagh TE2-3 is
Fedd through a Pl section BF filter to rowve loduced RBE energy from the
transmitter. This filter, composed of Cl through €4, L1 ~nd T2, is a lunped
element 600 Olm tranmmission line for awdia frequencies. Its output is
comnected to the input of a Pi section 600 ohm attenvator of R1 through R4,
R9 and R10. R1 throwgh R4 are socketed to accept 1/4 watt, 5% rvesistors per
the selection table of the schematic diagram for various awlio input lavels.
Note that these levels are the levels of both left and right audio necessary
te oroduce 100% amplitude medulation (L=R). Imless otherwise specified,
resistors are installed for +10 d&Bm. If field replacement of these
resistors  become . necessary, the balance and  common mode ke jection
potentiometers, RZ@[ and R25 respectively, should be readjusted.

any OC component in the signal at the output of the attentuator is
removed by the circuitry of Cll through C13, R13 and R14. Cl! through C13
are low leakage electrolytics biased by R13 and R14 for low distortion. The
remaining AC audieo signal is amplifisd and converted b an unbalanced signal
by operational amplifier Ul. any DU offset appearing at the output of Ul
duc te operational amplifier offset voltages and bias currents is removed by
the halance control, R28. Common mode signals are removed from UL output by
ad justment of the common mode rejection potentiometer, R25, labelled CMR.
This is done by connecting the positive and negative signal inpuls together
(TB2=1 to TB2-3) and applying 2n unbalanced audis signal oetween the
positive input and the ecommon input, TB2-1 and TB2-2 respectlively. R25 1is
then adjusted for minimun signal at the output of UlL.

5.3 AUDTO INTERFACE ASSEMBLY, D33-336

For Exriters with Serial Mukers 070 and boelow, the dAundio Interface
Assembly is used for transformer igsclation and atlemuation of input awdio
and transfommer isolatien of outpuot audio to the transmitter. The:s&

D93-346 -1


www.americanradiohistory.com

Exeiters alse include an [4R Bmplifier on the [4R Anplifier/Sample
'I'.'Faanitter Azsembly. For Eyxciters with Serial Mumbers 071 and above, these
circuits are rgplaced by the Audio Input Assewbly, D33-351, and the Andic
Output Assanbly, D33-357. The Audio Interface Assambly is mounted on the
left side panel.,

Since the left and right chaonel aondio input  circuits are
identical, only the left chanhel circuit will be described. A balanced, 600
ohm, left channel avdio souwrce i3 commected to the rear panel zerminalg
TB2-1 throwgh TR2-3. This signal is fed throagh an  attenuator circuit
composed nf R551, R552 armd BS555, The resister wvalues for this atienwvator
are given in the table on the schanatic diagram for varicus nominal input
leyels, Mote that these levels are the levels of both lefb ard rigat
channel inputs (L=R) that will produce 100% amplituwde modulation.  The
output of this atlenuztor is (el to the primary of isalatien transformer
T701. This transformer output is connected to the left input of the blend
crogessor circuie (J10-17, U) on the Mxdio NWight Processor Assambly.

The halanced, (L+B)I audic signsl from the Lak Moplifier is fed to
the primary of T703; the audio ocutmubt isolation transformer. The secondavy
of this transformer is commected to rear panel terminals TB1-3 throogh
TBl-t.

5.4 AUDIO BQUALIZATION MATRIX ASSEMBLY, D33-320

The Audio Hjualization Matrix Assembly contains left and right
channel kigh frequency and low fregquency auwdio egualization Eilters for the
day mode of operation; matriyx and clipper circeits to generate main channel
audio (L4+R) and sub¢hannel audio (L-R} signals for the Encoder Assembly, the
Sample Transmitter Assexbly ard the Audio Output  Assambly; aml meter
detector circuits.

Teft and right audic signals from the blend processor clircuit aof
the &Audio Night Processor Assembly are buffered by U302 and U308B
respectively. These signals are routed via J20l-1s2 through J602-1&2 and the
day/niight select relay K60l on the Audio Night Processor Assembly. Woen the
day mode is selected, the signals return throuwgh J602-3a6 and J30L1-3&6 o
the inputs of the high frequency egqualization eircuits of 17307.

These circuits are low pass filters with varisble cutoff
frequencies controlled by double ganged, equalization potentiometers, R3100
and R3101. The highest cutoff frequency occurs when R3100 snd R3I1CL are
fully connterclockwise producing the least equalization, 'The shape of the
response  curve near the cut off frequency {(the ¢ of Lhe f[ilter) is
controlled by contour potentiometers RE3IRY  and  R391. With these
potentiometers fully clockwise, the filters are at minimum Q resulting in a
amooth butterworth response. When the high frequency edqualization circuits
are not required (their seleckion switches 5302 throuogh S306 are in the down
position}, the equalization potentiometers should be fully conterclockwise
amd the contouwr potentiometers should be fully clockwise.

The output of the high fredquency equalization Efilters may o
switched inte either the audio path to the Fncoder Assexbly {the  path) or
the audic path to the Sample Transmibtter and the tranamittor modulator (the
I pathy. If 5303 and 5305 arc switched ap, the high frequency squalization
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is in the envelope modulation or I path to the Sanple Transmitter and
trangpitter wodulater. This is the normal condition when using the Saanple
Transmitter for closed loop measurements. T¥or the I path, the audio signals
from 5203 and S205 run through R329 and R3I3Z, and J302-9&10 to J6OL-98l10 on
the andio Night Processar aAssembly. The signals are selected by relay Kool
for either day or night awdio and returned through J601-3x4 to J202-354 on
the Audic Equalization Matrix Assembly. This is the input of the (L+R)I
matrix, 03030,

Usually, however, 5302 and 5205 are down am? 5304 and 8306 are up
nlacing high frequency egualization in the ) path to the Encoder Assembly.
The high fregquency equalization amd contour controls are adjusted to match
the frequency response of the Encoder Assembly's phase medulation with the
frequency response of the transmitter medulator for hest high [redquency
separation. The high frequency equalization filtecrs may be switched out of
both the I and O paths by setting 5303 throuwgh 5306 in the down position.

The audio signals in the O path proceed from 5304 and S306 to the
inputs of the low frequency equalization circuits of U306 and to switches
5301 ard 5302, If 5301 and 5302 are in the up position, the low Freguency
equalization circuits are inserted in the () asudic path. Since the left
channel and right channel low [reguency egualization eircuits are identical,
only the left channel circuit will bo described. - The left channel low
frequency equalization circuit consists of two two-pole, high pass, active
filter sections in serieg to form a four pole high pass filter. The corner
frequencics of both two pole sections are Independently controlled by R3102
and R3104 so that this circult can be adjusted Lo give either a two or four
pole rasponse. ‘The corner frequencies are lowest (least equalization) when
R3102 amd R3104 are fully clockwise. These filters are adjusted to match
the low freguency response ol the phase modulated signal from the BEncoder
Assembly with the low frequency tesponse of the transumitter modulater. 'This
i5 uzually dene by alternately adjusting R3102 at 100 Hz and RilO4 at 50 Hz
left channel only modulation for best separation at bolh frequencies. Thesc
circuits are switched out of the  path when 5301 and S302 are in the down
pesition and, for this gase, R3102 throogh R3106 should be set fully
clockwise for minimun low frequency loading of the previous stages.

The © path signals from 5301 and 5302 are fed throwgh J2302-758,
Je01-7&8 on the Aundic Night Processor Asseambly, through the day binary delay
circuits of U802 and U603, through PE03-784 arnd the day bulk delay circuit
on tha Delay Mounting Assembly, back through PG03-6&5% and day/night select
relays K603 and K604, through J801-281 to J302-2&l o the imputs of the
{(L+4RY0 and (L-R)Q matrix circuits of U3A01. O0301A is the (L+R)D matrix. Any
difference signal (L-R) of the left and right chamnel audic from J301-2&]
cancel at the sumiing junctiecn, 0301-2. Only sum signals (L=R} appear at
the output at 0301-1. This is the (L+R)Q signal buffered through U30ZR to
the Fncoder Assembly and to the front panel LEFT, RIGHT/L+R, L-R rocker
switch. Two clipper circuits limit the excursions of the (L+R)}Q signals.
‘he circuit of U302a is a negative clipper controlled by R3109 in Fxciters
with Serial Mumbers 071 and above and cuntrolled by the ~LIM potentiometer
on the front subpanel of Exciters with Serial Numbers teo 070. This clipper
is necessary to prevent total cutoff of ?F drive to the transwitter under
-100% amplitude modulation conditions, when the (UAM modulator formed by
0102 through Ul04 on the Encodsr Assembly would otherwise produce no W
putput. Thus, for Exciters with Serial Mumbers to 079, the -LIM control is
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a critical adivstnent and should not be chargjed after initial sefap. The
circuit of U2 is the (L+R)Q positive clipper controlled by the +LIM
potentiomeler on the fronk subpanel.

The left channel audio signal from J301-2 is buffered by U301E and
the right channel avdio from J301~1 is inver-ed by U301C. These signals are
symed by U30LD, the (L-R)Q matrix. Only difference signals appear at the
cutput of DANID pin 14. This is the subchanncl information buffered through
U304C to Lhe Encoder Assarbly and to the IEFT, RIGHT/L+R, L-R meter switch
on the front panel. ‘The (L-R)) signal level is limited in its excursions oy
the clipper circuils of U320 and 3048, Uinzn is the (L-B}Q negative
clioper controlled by the —LIM potentioreter on the front subpanel. U304B
is the (L-R)D positive clipper controlled by the +LIM potentiometer on the
front subpansl.

The 1 audic path sigrals from 3303 and S306 through K&0Z on the
Madio Night Frocessor appear at J602-3&4. Thresz siguals are summed by
U3030, thiz (L+R)1 mavrix. This (L+R)I signal is bullered by UMN3B to
provide an audio signal for the Sample Tranamitter Assembly. ‘The (L+R)I
gignal is also buffered and anplified by D3040 and U3034 providing an audio
gignal throuwgh the DAY L+R and HIGHT L+R controls on the front subpanel to
the Audio Ouilpul Asserbly. The output of U303A also feeds audio to the L[4R
ENV switch on the froat subpanel. The excursions of the (L+R}I gignal are
limited by the rclipper circuits of U304A and U303C.  ©304A is5 the (L#R)I
nmegative clipper controlled by the -LIM potentiometer on the front subpanel.
I303C is the positive {L+R)I clipper controlled by the +LIM potentiometer on
the front subpanel.

Exciters with Serial Numbers to 070 arc nommally supplied with all
clipper circuits disanled except the mandatery (L+R)Q negative clipper. This
is accomplished by disconrecting one side of dicdes (CR302, and CR307 through
CR3L0, folding back the vnused leads and covering the diades with cleat
sleaving. The inactive +LIM control is set fully clockwise to minimize
harmonic distortion. Eovelope limiting is then controlled by external audic
processing.  If internal modulation limiting s dasired, the above diodes
may ko reinstalled and the +LIM control set for positive modulation
clipping. The -LIM control should remain untouchad since it is ser to
prevent cutolf of RF drive to the transmitter. HNote, however, that the
clipper circuits will produce a slight amomt of second harmonic awdio
distortion just before clipping occurs so that the preferred method of
modulation contrel is by exterral processing,

I'or Fgeiters with Serial thmoers 071 and abowe, lhe +LIM and —LIM
control range has been extended so that when these potentiometers ars set
fully clockwise, the above mentioned second harmonic distortion does not
accur. Thus, it is not mecessary to dizable any of the clipper circuits by
lifting diodes. &All <lippers are active. Note also that since the (L+R)0
negative clipper has its own conkrel, Lhe -LIM oontrol is no longer a
critical adjustment. The -LIM along with the +LIM control may oe fresly
used for modulation limiting or set fully clockwise for modulation limiting
by exlLernal processing. '

The circuits of U305 fom  two meter  detector oircuoits  for

converting audic signals on their inputa to DC currents for the front panel
meters, The left and right chamnel audio signals Erem the input of the
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(L+4R)Q matrix at J310-2&]1 are attenuvated by R367, R385, R383 and R348 and
fed to the LEFT, RIGHT/L+R, L-R switch on the front panel. When this switch
is in the up position, left and right channel audio signals are fed to the
meter detector circuits.,  The left hand meter displays the left channel
audio level and the right hand meter displays the right channel audio level.
When the LEFT, RIGHT,/L+R, L-R switch is in the down position, (L+R)Q and
{L-R)Q audio signals are fal to the meter detector circuits so that the leoft
hand meter displays the main channel (L+R} audic level and the right hand
meter displays the subchannel (L=R) audio level. The (LRI audio level may
ba monitored by depressing the L+R ENV switch on the front subpanel. This
substitutes (L4R)I audio for (L+R)Q audio to the left meter detector
circnit,

Since the left and right meter detector circuits are identical,
only the left circuit will be described. BAs the aulio signals at pin 12 of
305D goes positive, CR304 conducts and the circuit of U30S0D is an amplifier
with gain controlled by E351. The operational anplifier acts to bring the
voltage at the cathode of CR304 to a level such that the voltage on pin 13
of 105D equals the voltage on pin 12, The aoplificd signal at the cathode
of CR304 charges €339 through R353, When the audio input at pin 12 of U305D
goes negative, CR3I04 cuts off and CR303 conducts. The cperational amplifier
adjusts its output volltage on pin 14 3o that the wltage on pin 13 equals
the wvoltage on pin l2. Without CR303, the output of the operational
applifier would quickly move Yo the regative supply rail whenever its inmput
went negative, thus limiting the frequency range of the detector due to
erxor c¢adsed by the time necessary for the operational mmplifier to slew
from the pegative rail, The circult operstes as a half wave rectifier with
a filtered output on €339, This woltage is buffered by follower U30SC which
generates meter curvent through R357.

Slight circuit modifications to the Audio Bgualization Matrix
Assonbly are incorperated in Exciters with Serial NMumbers 071 and above, The
47 ohm resistors R301 and R3l1 are deleted and R3IL06 and RI107 have been
added. R303 and RI12 have been changed from 47 olws to 100 ohms and C306
and C319 have been changed from 0.022 uF to 0.01 uF. <Control for the (L+4R}Q
megative clipper has been changed from the -LIM potentiometer on the front
subpanel to added resistors R2108 through R3110. (€355, ©356 R31L1 and R3112
have been added to BC couple the meter detector circuits, R348 and R36E
have been changed fram 93.1K chms to 200K chms.

5.5 AUDIO NIGHT PROCESSOR ASSEMBLY, D33-334

The Audic Night Processor Assanbly contains high and low frequency
equalization eircuits used when the front subpanel WIGHT aswitch is depressed
or when the night contacts of rear panel tewrminal block TBI are closed. The
NIGHT switch amd the night contacts of TB3 control relays on the Audio
Night Processor Assembly that route avdio signals through either the day
equalization filters on the Auvdic Hgualization Matrix Assembly ar through
the night equalization filters on the Audic Night Processor Assembly. Day
and night bulk (8 uf steps) and binary {1 u3 step) delay circuits are also
selected by these relays. The day kinary delay circuit is part of the Audio
Night Processor AMssembly. The remaining delay circuits are mounted to the
Delay Mounting Assembly which is connected to, and mounted on, the Auxdio
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Night Processor Assembly. BAudio signals are fed between the Audic Night
Processor Assembly and the Audio FPgualization Matrix Assembly by two
detatchable cables.

The adio Might Processcr Assembly alse contains 2 blend processor
circult useful in preventing very high angles of phase modulation beyond the
detection range of stereo decoders. Such medulation might occur if, for
instance, one channel of an audic telephone link is lost causing an external
audio processor to "pmp up" the remaining channel to maintain envelope
modulation. The blend processor circuit alsp activates to prevent high
phase angles whenever significant amounts of subchannel information (L-R) is
present during negative envelope peaks (i.e2. L+R near -1), This condition
might oocur with audio that is heavily processed, stereo enhanced, and not
gingle chamel 1imited. Note that this circuit alse preovents spectrum
spreading associated with high angles of phasc modulation thus limiting
ccoupied bandwidth.

The left and right channel audio sigpals from the fMudio Input
Assembly are connected to J10-0 and J10-W respectively, The signal currents
flow through RE64 and ResS5 to an optically controlled variable resistor,
0604. Under normal modulation conditions, 0604 is turned off presenting a
high resistance hetween the leoft and right channel audio signals. I,
however, a high phase angle condition occurs, U604 is turned on and the leEt
and right channel awdic signals are blended together by the low resistance
path of 0604, The left and right audic signals are partially summed so that
their difference components are reduced with a corresponding reduction in
phase wedulation.  The left and right channcl audio outputs of the blend
processor  circuit at J10-V and J1I0-X are connected to the balance
potentiometer on the front subpancl and the audic inpuk buffer circuits of
U208 on the Adin Bqualization Matrix Assembly.

The blend processor circult monitors the (L+R)Q and (L-R)Q audio
signals from the Audic Bqualization Matrix Asseambly to determine when a High
phase angle condition occurs. ‘These are the signals used by the Encoder
Aszarbly to generate the phase modulated carrier signal.

The (L-RYQ audio signal is half wave peak detected by the cireuit
of UBDIC. An inverted versionm of the positive portion of the (L-R)Q signal
appears at the anode side of CRE09 while the negative partion produces no
output (i.e. zero volts}, This signal is summad with the (L-R)Q signal at
the input of U&G01D, pin 13. Hotice, however, that RE54 i3 exactly half of
R653 50 that the signal cuxrents from UGOLC are twice the currents from the
(L-R)D source, Thes during the pozitive portion of the (L-R}Q signal, the
gignal current drawn from the samning Junction by US01C is twice thoe signal
current supplied to the suming junction by the (L-R)}Q socurcc. The suming
Junction, therefore, sees a negative input equivalent to the inversa of the
{[.-RI0 signal. During the negative portion of the ({L-RIQ signal, UA01C
draws no current and the summing junction sees the negative input of the
(L-R){ signal. The suming currents appear as if lrom a negative rectified
saurge. A IC offset ourrent is supplied to the suming jwmction by RERE ond
Rb56. Since UG0LD sums and inverts these signals, its output at pin 14 is a
positive rectified version (abgolute value) of the (L-R)Q signal, offsct by
& negative DC voltaga.
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The siqnal from D6CLD is the positive reference signal for U601R,
an inverting amplifier with (L+R}D input. Whenever the negative portion of
the (L+R)Q signal falls below this reference signal, the output of Us-18
will swing positive indicating a high phase angle conditien. The phase
angle at which this ocours is determmined by the DT offset Introduced by
R655, Thia is usually set for a phase angle equivalent to 753% single
channel modulation, A positive output on U6UIB pin 7 charges C627 through
CRE01. The follower circuit of UAN1A then turns on Q601 20d U604 blending
left and right channel audio. For accurate testing of systam performance
at 75% single chamnel, the blend processor circwit may be disabled l?y
opening the process defeat switch, 5607 located at the rear of the Apdio
Hight Processor Assarbly. When this switch is set toward the front panel,
the hlerd processor circuit is active.

The high and low frequency equalization circuit of the Audio Hight
Processor Assenbly are identical to those of the Audio Pgualization Matrix
Assambly described abave. The Andio Night Processor Assembly, however,
contains the relay switching circuits to select between these filters. The
schematic diagram of the Audio Night Processcr Assambly shows these relays
in the deactivated position selecting the filters of the Audio Equalizatien
Matrix Assembly for the day pattern of operation., K601 routes the lefb and
right c¢hannel audico signals from the buffers of U308 (Audio Bgqualization
Matrix Assembly) to the inputs of the day or night high [requency
aqualization Filters. The inputs of the (L+R)I matrix are sclected by K602
from either 5303 and 5305 or SE03 and S5605. Potentirmeters Ré611 and R626
allow exact matching of T peth signals from these two scurces. The input
signals to the Q path matrix circuits are sclected by K603 and K604 between
the ocutputs of the day or night delay circuits. The signals Erom these two
sources may be oxactly matched using Potentiometers REL9 and RG22.

Usually the audio signals take lenger to travel through the
transmitter modulator circult than the BF signal takes to travel through the
RF chain. In order to produce propor C-QUAM at the transmitter output, the
RF signal munst be delayed to match the delay of the transmitter modulator.
Thiz is done by delaying the awndin signals to the Encoder Assembly (0 path)
and thereby delayiog the phase information in the KF signal to the
transmitter. Switchable delay circuiks are incorporated between the cutpuis
of the low frequency equalization filters and the inputs to the macrix
circuits.

The Audio MNight Processor BRssembly contains two types of audio
delay circuits. Binary delay circuits may be set to delay the audio signal
fram 0 to 15 microseconds in ohe microsecond steps. Bulk delay clircuits add
0 to 32 microseconds delay in 8 microsecond steps. One each of the hinary
and bulk delay circuits are contained in the left and right channels of both
day and night ¢ paths. The binary delay circuit for the day pattern is
contained on the Audio High Prooessor Asscombly circuit board. All other
delay cireuits are on the Delay Mounting Asszembly held to the back of the
Audic Bight Processor Assepbly by standoffs,

Since the day binary delay sections for the left and right channels
are identical circuits, only the left channel circuit will be described.
The four delay cirecuits of Ue02A through UG02D are all pass filters designed
for a censtant  signal delay of 8 microseconds, 4 microseconds, 2
microseconds and 1 microsecond, respectively. These delays are switched
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into the circuit as neaded by rotary switch 8608 accessed from the rear
panel. Similarly, the day binary delay for the right chamnel is switched by
5609, alzo> accessed from the rear panel,

The bipary delay circuits for the night pattern are on the center
cireait assewbly of the Delay Mounting Assembly. These circuits are
identical to the day binary delay circuits except that they are inserted
into the @ path by four pole, double throw, dip switches. The top dip
switch controls right channel binary delays and the bottan dip switch
controls left channel binary delays. Each switch toggle is labeled with a
mumber frem 1 to 4. The toggle labeled 1 controls the 1 microsecond delay
circuit. The toogle labeled 2 controls the 2 microsecond delay circuit.
The toggles labeled 3 and 4 control the 4 microsecond and B microsecond
delay circuits respectively. when the toggle is toward the center of the
board, the delay is out of the circuit. when the toggle is toward the edge
of the board, the delay is in the circuit.

The day and night bulk delay circuits are also on the Delay
Mounting Asscmbly. These are identical circuits camposed of four each 8
microsecond all pass filters for beth left and right channel delays. These
four B microsecond delays are controlled by four pele, douhle throw, dip
switches. The top switch controls the right channel bulk delay and the
bottom switch contreols the left channel bulk delay. Fach toggle controls an
8 microsecond delay. The delay is switchod out when the toggle is toward
the center of the board. When the toggle faces the edge of the boarxd, ¥
microseconds delay is inserted into the wivcuit,

5.6 AUDIC OUTEUT ASSEMBLY, D33-357

The Audio Output Assembly provides balanced, 600 om audio signals
for two tranamitters. For Exciters with Serial Wumbers 071 and above, the
Madic Cutput Assambly replaces the TaR Mnplifier on the L4R Amplifier/Sample
Transpitter Assembly and replaces the audio cutput transformer, 703, of the
audin Interface Assembly. The Audic Cutput Assembly is mounted by standoffs
to the Audio Inpur Assembly on the left side panel.

An  audic signal labelled (L+R)I fraw U303A on the BAundio
Bqualization Matrix Assombly is connected to the L+R DAY and L4R NIGHT
controls of the front subpanel. The outputs of these potentlometers are fed
to the inputs of the Audic Cutput Assembly, pins 1 and 2. Since this
agsarbly consists of two identigal circuits for the day and night audio,
only the day audio cireuits of Ul, U2 and U3 will be described. The
unbalanced awdio passes through DT blocking cepacitor Cl to the aperational
anplifier, (ollower stage of Ul. The low impedance output of Ul provides
the signal for non-inverting amplifier U2 and invertioyg amplifier 03. These
two stages have the same gain so that their cutputs Eorm a balanced signal.
These outputs are fed through RZ7 and R2E for a 600 ohm souwrce impedance to
rear panel teminals TB1-1 through TB1-3.  Any DC offsets present at the
outputs of D2 and U3 are removed by adjustment of balance potentiometers R4
and R12 respectively. The amplifiers of 04, U5 and U6 provide a balanced,
600 orm, night andio signal to rear terminals TB1-4 throuwgh TBl-G.
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2.7 ENCODER, ASSEMBLY, D33-319

The Engoder Assanbly produces i phase modulated carrier frequency
signal for the RF Amplifier Assembly and the Sample Transmitter Assembly.
The instantaneous phase angle of this sigpal is detemmined by the {[4R)Q and
{L-R)Q avdio signals from the Audio Bqualization/Matrix Assembly and the 25
Hz pilot signal. This assembly contains a crystal controlled 25 Bz sloe
wave ¢ircuit for the pilot sigmal.

The circuitry of QL0 is a colpitts, crystal controlled oscillater
operating at four times the carrier frequency {4X Fe). 'The signal [rom
this oscillater is fed to UL01, an BCL dual D flip flop which generates two
scts of balanced sguare waves at the carrier frequency. The balanced square
waves of UL0L pins 14 and 15 lag 90 degre=es behind the balanced square waves
on pins 2 and 3. These sets of signal lines are labelled -90 degrees and O
dogrees respectively., A saguple of the -30 degrees signal drives buffer
transistor Ql12 which provides an unmodulated carrler frequency squarc wave
to the SYNC BWC connector on the rear panel. This is a conwenlent place to
connect a frequency counter,

The 0 degree signal from U0l is fed to twe balanced modulators of
M62 and D103, UL03 is a supressed carrier modulator generating sidebands
from the (L4R)Q audio feed, U102 serves to Insert a cerrier signal so that
the sum of the signals from UL0Z2 and U103 is a carrier fregquerkcy signal
amplitude modulated by L+R audio.

The -%0 dogree or guadrature signal from U101 provides an BF signal
to Dlo4, a supressed carrier modulator generating sidebands fran (L-R)Q
audio and the 2% Hz pilot signal from the front subpanel PILOT switch. These
guadrature sigehands are sumed with the amplitude meodulated signal from
U102z and U103 to form a quadrature amplitude modulated signal (QUAM) . The
signal currents from wmedulators 11102, U103 and U104 are sumed in the
primary of T10l, the input of a carrier frequency bandpass fllter.

The double tuned bandpass filter formed by the circuits of T101 amnd
T102 supress the hammonics of the carrier frequency inherent in the sguare
wave signals from U101 and pass the desired carrier freguency signals. This
circuit is carefully adjusted at the [actory using sweep measurement
techniques for maximum bandpass flatness and phase linearity. Field
adjustment of this circuit should nommally not be attarpted,

The carrier frequency signals from the bandpass circuit are
amplified by the circuits of 0102 through {105, 114 and QLLS. This
providea a QUAM signal to an RF limiter composed of transistor array (1105,
Ql06, Q107 and associated parts. The output of the limiter gppears at pins
7 and 8 of D105, feeding signals to Q108 through 0111. Buffer transistors
0108 and (111 provide a balanced signal to the B Amplifier Assembly,
D33-322. Baffer transistors 0109 and 0110 provide z halanced signal ko the
Sanple Transmitter Asseanbly, D32-32].

The wabtch crystal oscillator of Ql13 generates a 32.768 KHz signal

for divider Ul0s. The cutput of D106 feeds a 25 Hz square wave to the low
pass filters of 01074 and UL0TR. These filters eliminate the harmonics of
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the square wave producing a clean 25 Hz sine wave which i5 routed through
the front subpanel PILOT switch and relay K1 to the guadrature medulator,
U104.

5.8 LsBR AMPLIFIER /SAMPLE TRAMSMIITTER, D33-321

The L&R Inplifier/Sample Tranamitter Assembly generates a C-QUAM
signal for the rear panel Sample Transmitter BRC connector. The Exciter can
be set up amd adjusted 9o that the Sanple Transmitter output may be
connectad directly teo the Model ASM-1 Stereo Madulation Monitor for closed
loop performance checks., For Systom Sorial Nurbers to 070 and below, this
assembly also contains the [&R Awplifier which delivers awdic Ffor the
tranamitter wodulator. For system Scrial Numbers 071 and above, the L&R
Mnplifier has been deleted and the audic for the transmitter medulator is
furnished by the Audio Output Assesbly, 13I3-357.

The Sample Transmitter consists of a medulator, U%01; 2 bandpass
filter of T90] and T902; amd a buffer aoplifier of (901 and Q90Z. iy
balanced, square wave, RF signal from QL09 and (110 of the Encoder Asscmbly
is fed to pins 8 and 10 of modulator U%0l. This signal is amplitude
medulated hy an audio (L+R)I signal from 03038 on the Audio Bjqualization
Matrix Assembly. The degree of modolation is controlled by the carrier
adjust potentiameter, RS02. This control is adjusted under single channel
modulation (usually 50%) Lor maximum Separation.

The modulated signal from pins 6 and 12 of U901 i3 comnectad to the
primary of T901, the ipput to the handpass filter, This £ilter eliminates
the hamonies inherent in the square wave HF signal at the modulator input
leaving the carrier signal and its modulation sidebands, This filter has
been carefully adjusted using sweep aligmment technigues for maximum
bardpass flatness and phase lincarity. Field adjustments of T901 amd 1902
shauld normmally not be attempted.

The desired signal fram the secondary T902 appears acrass RS28, the
output level contrel. Thi= contrsl is adjusted te produce an ocutput signal
sufficient to drive a Model AsM-1 Modulation Monitor. The signal from RS38
is amplified by Q%01 and Q902 which provides a signal to the rear panel
Zmple Transmitter BNC port.,

Exciters with Serial MNuwbers 070 and below contain the T4R
anplifier of 1902, an {(L+R)I audio signal from U303A on the Audio
Byjuzlization Matrix Assembly is controlled by the L+R potentiometer on the
frent subpanel and is fed to the input of 0902 at J?-7. The four
operational amplifiers of U902 are arranged as twoe inverting and two
non-inverting amplifiers. The outputs of the two non-inverting amplifiers
are summed by R930 and R932 for the +0UT at J7-5,E. The invertimg amplifier
putputs are summed by R931 and R933 for the -0UT at J7=3,C. The +0UT amd
-CUT form a balanced signal feeding the primary of T703, the asdic output
transformzr located on the left reoar side pancl. The secondary of T703 is
commected to audio cutput tevminals, TB1-1 throuwgh 1B1-6.

Exciters with systean Ssrial Humbers 071 and zhove do not have the
L&R Amplifier. The (L4R)I audio from U3032 on the Audic Fgualization Matrix
Assembly is Fed to the DAY L+R amd NIGHT IL4R controls on the front subpanel.
The output of these controls deliver (L4R}T =udio signals to the Lbwo
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awrplifiers of the Audic Output Assembly. These amplificrs produce balanced
auvdio signals covnected directly to TB1-3 through 1TBl-6. The ocutput
tranzformmer . T703, and the TaR Arplifier have been removed,.

5.9 RF AMPLIFIER BSSEMBLY , D33-333

The FF amplifier Assambly converts low level balanced BF signals
from the Fncoder Assembly to TTL level and high level square wave BF signals
to replace the transmiktter crystal oscillator drive, For Exciters with
Serial Numbers 070 and below, the RF 2mplifier Assembly {revision levals A
through D) delivers a single TTL Jevel AF signal and a single variable level
square wave RF signal to two rear panel BNC connectors., These signals are
connected as required Lo cne or two transmitters, 1f, hesever, two
tranmitters require the same type signal (TTL or square wave), S0Re
external method of switching or splitting the signal will be redquirad.

For Exciters with Serial MNumbers 071 and above, the RF Mmplifier
Assambly (revision levels E and F) delivers two TIL level outputs to rear
panel DNC connectors and a wvarisble level square wawve output switched
hatwesan two rear panel BNC oonnectors., These four culput sSources are
connected as nceded for transmitter RF drive. The lgvel of each variable
output i= ipdependently cuntrollable so that two transmitters may be set wp
for day/night or main/alternate operation without the use of an cxternal
power aplitter, hybrid or relay.

The R mplifier Assambly is mounted on the lett side panel. An
mplifier Extension Assembly, D33-342, 15 mounted on standoffs to the RF
Enplifier Asscmbly as part of the same assambly., For Exciters with Serial
Muachbers (70 and below, the Amplifier Extension Assembly contains an
adjustable voltage regulator tw control the level of the square wave output
and a TTL line driver to provide TTL level signals through terminated
¢ccaxial rcables. For Rxciters with Serial MNumbers 071 and above, the
aplifier Extension Assembly contains additional circuits for ancthexr TIL
cutput, provisions for switching the sgquare wave output between two BNC
ports, independent square wave levels for day and night operation aod
interlack circuits to pretect an andriven transmitter,

A balanced RF signal from QLGB and Q111 on the Enexler Assembly is
fed to the B Amplifier Assembly input connectors, J501 and JS02. This
signal passes through isolation transformer 71504 to a balanced driver
amplifier of (8501 and Q502. The output of this applifier drives the gates
of 503 and 504, a <lass B push-pull amplifier that generates the sguare
wave output at the secondary of T802. Bias to 503 and 604 is adjusted by
R51B amd R512 respectively so that with po RF signal, each transistor draws
5 ma current as measured at Wi on the Anplifier Extension Assembly. The
GAIN potentiometer, R5Q2, adjusts the drive level to 503 ad Q504 to produce
a clean square wave into 50 olms with no ringing. The sSymmetry
potentiometer, RS08, sets the duty cycle of the output and ensures a clean
TIL sigpal. & sample of the drive signal fram ¢501 is fed to the amplifisr
circuit of {505 and Q506 Lo generate a TTL level signal for the input(s) of
the TIL line driver(s) on the Anplifier Extension Assambly.

For Exciters with Serial Wumbers 070 and below, the square wave

output from the secondary of T5)2 iz routed directly thowgh JIB03 to the
EXCITER QUT BNC connector on the rear panel. The ocutput level is adjusted
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by R531 to control the supply voltage to the primary center tap of TS02. A
TTL level signal from the collector of Q506 feeds the imput of line driver
U501, The output of U501 is fed threugh J504 to the vear panel TIL BNC
connector .

For Exciters with Serial Narbers 071 and abave, a day/night select
relay, K501, is included in the ¢ircuit. The square wave output from the
secondary of T502 is routed throxgh one set of this relay's contacts and
through J503 and J505 to the DAY VAR BF ard NIGHT VAR RF BHC connectors on
the rear panel. Note that only ome output is active at any given time
depending upon the state of K501, If two transnitters are both run from the
square wave outputs, the interlock contacts from ¥S01 appearing on TB3-1
through TB3-4 should be used to protect the undriven transmitter, Another
get of contacts of K501 are used to select either RS31 or RS532, the day and
night adjustment potentiometers for VR50l. These potentiocmeters control the
day and night square wave levels by varying the supply woltage at the
primary center tap of the T502. A TTL level signal from the collector of
(506 feeds the inputs of TTL line drivers USQL and US02., The outputs of
these circuits are fed throuwgh J504 and J506 to the DAY TTL RF and NGHT TTL
F¥ BNZ ports on the rear pansl.

5.10 POWER SUPPLY ASSEMALY

Line powsr flows through line 'filter FL1 and Fuse Fl to the primary
of transformer Tl. The primary windings of 'f1 may be wired for a nominal
primary voltage of 120 VAC or 240 VAC as shown on the Tnterconnect Diagram.
The center tapped secondary of T1 provides AC power for the Power Supply
Assamnhb] .

The secondary voltage from J12-C, J12-% and J12-1A feeds a bridge
rectifier circuit camposed of CR401 through CR404. The positive output of
this bridge charges filter capacitor C403 and the negative output charges
412, An unrequlated -24v supply from C412 appears at J12-F to supply
current for all day/night selection relays. Resistor R402 reduces the
voltage of €412 to regulator VYR403 thereby raducing the power dissipation of
VR403. WVRADZ provides requlated -15V supply throuwgh JL2-R,V,18.

C403 provides positive supply current threugh dropping resistor
RAOY to regulator VR401. VRIDl provides regulated +15V supply thromhb
J12-T.X,20, VR401 also supplies current throwsn R403 for regulator VR402Z.
VR402 supplies +5V through J12-0.
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SECTION 6

MA THNTENANCE

6.1 GENERAL

Thig section describes on-site maintenance procedures., The Madel
ASE-1 AM Stereo Exciter is a self-contained unit roquiring litter periodic
maintenance. The Exciter has been designed using established techrowleogy and
should, thercefore, give years of reliable operation.

G.2 CLEANING

When cleaning the front panel, avoid abrasive clsaning agenis or
strong cheamical cleaners which may cauvse fine scratches or fog the plastic
meter faces. A wild liguid glass cleaner on a soft, clean cloth is
recomended. The interigr of the unit must be free of foreign objects.
Although the top and bottam covers of the unit largely prevent dust build-up
within the unit, some foreign matter may accumulate through the adjustment
holes in the top cover. 1If this should occur, power down the unit, remove
all sockected printed circuit assemblies and clean the interior of the unit
with a damp ¢loth or an air gun.

When operating in dusty enviroments, the top cover adjustment
holes should be covered with paper tape and the cover for the front subpanel
should be installed.

B.3 POWER SUPPLY CHECK

Tha DC output of the power supply can be checked st the fallowing
locations on the power supply's card edge connector, J12:

Reqjurl.ated Max iroam
voltage Tolerance Lacation Ripple
+5V +, 25V J12-0 25 nVp-p
+15v +0.5V J12-20,T,X 25 wVp-p
-15v +0.5v J12-18,R,V 25 mvp-p
Unrequlated Max imum
Vol tage Tolerance Location Ripple _
=24y 4,0V J12-F N/A
6.4 CARRIER OSCILLATOR ADJOSTMENT

The carrier fregquency should be monitored ar periodically checked
by connecting an accurate [requency counter o the SYNC BHNC connechor, J4,
on the rear panel. The carrier frequency should be well within +20 Hz of
the assigned freguency. If, however, the carrier frequency drifts out af
Eolerance and the frequency counter proves to be accurate against WV or
same other known accurate frequency standard, adjust Cl3l on the Encoder
Assembly to bring the carrier frequency into tolerance.
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6.5 PILOT [EVEL CHECE

The pilot level should be periodically checked using the pilot
meter of the Model ASM-1 AM Sterec Modulation Monitor. ‘The meter should
indicate in the hlack band verifying proper pilot level. 1f this is not s0,
check the pilot level on the Monitor's L-R meter under no modulation
conditions, The pilot level should read just below -26 dB. the pilot level
may be adjusted by R217 at the bottom of the Mncoder Assambly. Thia
recuires that the Incoder Assembly be placed on an ewxtender card and the
pilot level should be rechecked after the Encoder Assembly is installed in
its card edge comnector.

6.6 OFERATTCMAL CHRCE

A stereo proof of performance check shownld be performad at least
once @ year to verify that the total C-QUAM tranamission system has not
drifted from its installed values.

6.7 LAMP REPLA{EMENT

The meter lamps are run below rated current for extended life. If,
however, 2 lamp burns out, power down the unit and remove it from the rack.
RBemove the four #10 screws on the front panel and fold the front panel
forward., PRemove the bad bulb from the meter housing and desclder its leads
from the terminal strip, Solder the leads of a new bulb to the terminal
strip and seat the lamp in the meter housing. Carefully reinstall the froot
panel using the four 310 scrows and ensure that no wires are pinched.
Install the unit in the rack and power up.

6.8 REPATRS

Many of the circuits may be repaired in the field. This applies to
all andic eircuits, the Power Supply Assembly and the RF Auplifier Assanbly.
The bardpess circuits of the Somple Transmitter Assembly should not be
touched since they are carefully adjusted uvsing sSweep measurement
techniques. The rest of the Sample Transmitter Assembly may he repaired.

Other than the pilet circuit, the circuits and adjustments of the
Encoder Asserbly shauld not be touched. Tnese circuits reguire an involved
adjustment procedure beyond the scope of this manwal, The bandpass circuit
on the Bnooder Assanbly is particularly important and should not be
adjusted.

If repairs or adjustments become necessary, consult the a.gprcp:iai;e
theory of operation section before attampting the repair. After the repalr
or adjustments are complete, a C-QUAM systenm performance check should be
coapleted against a properly cperating Medulation Monlitor to ensure correct
cperation.

D93-346 h-2


www.americanradiohistory.com

SECTICN 7

LIST OF MATERIAL

¥.1 INTRODUCTION

Maintenance parts in the BASE-1 are identified by reference
designations., 'These designations are used on the photographs, schematic
diagrama, and Lists of Materizl to identify the components. The componsnt
reference designation is also marked adjacent to the camponent on the
printed circuit assanklies. The letter(s] in the reference designation
identifies the class of item such as a resigstor, relay or transistor or
identifies a subassembly such as a printed circuit assembly. The omumber
differentiates between parts or subassamblies of the same class.

T™e Lists of Materiz) for the Model ASE-1 M Sterso Exciter and
for the maintcnance significant aszewmblies are presented as follows:

Title Seaction Page
ASE-]l System Components - : 7.2 1-2
Fimal aAssombly, ASE-1 7.2 T-5
meeder Assembly 7.4 7-8
Andio Cutput Asscmubly 7.5 =21
Audio Bqualization Matrix Assemoly 7.6 7-24
Power Supply Assembly 7.7 7-34
EF Amplifier Asssmbly T8 7-34
Muplifier Extension Assembly 7.9 7-40
Audio Night Processor 7.1¢ 71-42
Delay Mountimg Board 7.11 T-52
Andio Input Assembly 7,12 7-53
Audio Interface Assambly 7.13 7-37
Sample Transmitter Assembly 7.14 7-58
Bulk Delay TB Assembly 7.15 =61

093-346 -1


www.americanradiohistory.com

G¥eL0-c60

LEe0-ELD

1000-8L9

OTAG-STO

‘o 12DI0

2772

arL—ted
LEE-ELd
0BeLl
01-571d

*ON JIBdg
IAAroRINUGEH

313 Tentley eaTUgoa] —————
2R T=1 DIES ISPUSRE 00 0 mee———
uapTod DI IaMod e —
LR34 A9 T0K] 0RIRgs WY TSV TPPOW T 3140

1BIN]OITNZY uot3draosog voT3eubTeag
BOUBIS] ]

SLNNOAWCD WALSES T-USY 1200W IV TUAIdW 40 ISIT £7L

7-2

DY3-3446

www americanradiohistorv com


www.americanradiohistory.com

L+R, LEFT
METER M801

DS801 DS802 DS803

L-R, RIGHT
METER M802

D93~346

FRONT SUBPANEL
SEE BELOW

§802 $803 S804

S801

R782

R781 R784 R785

wwWw americanradiohistorv com

R783

FIGURE 7-1

COMPONENT LOCATIONS,

FRONT PANEL



www.americanradiohistory.com

ACCESS TO RIGHT,
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AMPLIFIER EXTENSION  RF. AMPLIFIER AUDIO INPUT
ASSEMBLY, D33-342 ASSEMBLY, D33-322 ASSEMBLY, D33-351

(PART OF D33-322)

AUDIO OUTPUT SAMPLE TRANSMITTER
ASSEMBLY, D33-357 ASSEMBLY, D33-321

\IB1, TB2, J1
M801 —> THROUGH J6
J7
J8
YA A
SEE SHEET
J10
J11
FL1
F1
VR1, VR2,
VR3
POWER SUPPLY SSEMBLY
ASSEMBLY, D33-323 T 5§§E§§§‘A E ’
AUDIO EQUALIZATION NIGHT PROCESSOR
MATRIX ASSEMBLY, ASSEMBLY, D33-334
D33-320
FIGURE 7-3

COMPONENT LOCATIONS,
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SECTION 8

SCHEMATIC DIAGHAMS

diagrars apoear in the following order:

FIGURE
g-1
8.2
§=-3

E-4

g-1
-8

8-5

DESCRIPTION
Functional Block Diagram
Interconnect Dilsgram
dio Input Assembly
Aodio Bgaalization Matrix Assembly
hodin Night Processor Assanbly
Delay Mounting Assambly
Bulk Dclay TB Assambly
Audin Oulpul. Asserbily
Encoder Assanbly
RF 2mpliificr Assombly, Revision Lewvel G
Sample Transwitter Asssmbly

Power Supply Assembly

Frciters with serials number Q0L throwgh 070.

FIAJZE
g-13
3-14

g-15

D93-346

DESCRIPTION
Balic Tnterlace Assanbly
RF Aplifier Asscubly, Revision Level

LaR Mmplifier/Sample Transmitbter Assewbly

This section contains a Functional Block Diagram, an Interconnect

Diagram and schemalic disgrams for each printed circuit asscmbly.  Thess

B-5

B-10
#=-11
8-12

H=13

The follswing schematic diagrams spply to Model ASE-1 2M Stereo

PAGE

B—14

B-13

8-16
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DAY NIGHT
L+R L+R LEFT RIGHT
R R
1 2 3 4 9 B i 2 3 4 § B
T51| 0 Q0 0 O o| TBZ[O 00 Q O o|
—

DAY DAY NIGHT NIGHT

VAR TTL

RF RF

J2  Js
H

VAR TTL
RF AF
VTN

INTERLOCKS REMOTE
DAY  NIGHT MONO  NIGHT
2 3 4 6 7 8
Q0

c:J_ TBB]éoooio

lll'—

P =%

T
|
|
Ps503 |Ps04 |Psos |psos J ps0t
i
q q
Nt | 2l ﬂ
! . SAMPLE XMTR ASSEMBLY ENCOOE= :m
T T T T : D33-321 L. D33-¥%
J503  JS04 JS0S5  JS08 ! J901 REF.DES seexss
; REF. DES. ’ :
RF AMPLIFIER PREFIX
ASSEMBLY 4800
D33-322
K7
| 2,120XY,22 24,2V, 1BR M 82 11, N15,§ b A2 1.8D H.IL]L‘.Z",!
REF. DES. - - 7 | S G S 33T I | - — -
PREFIX I R I o
400 A1 +1Bv | -isv mi R B
= = = = = .
? Q Q @ lwssos NOTE 2 ¢ L
— 0 ¢ 0
Z +5V-15V+15V
! 16 r - —
AUDIO INPUT ! -
ASSEMBLY 7
D33-351
12 -
F. DES
PREFIX t )
“A700* @ b —
E 31 7 o f = ke
l T = = -15V +18V
-45V T +1BV &) &
I
11 18V } 53 H 122 8 Z 10.V,L2 4 2Ty J11
AUDIO SaTeuT o | NOTE 3 AUDIO EQUALIZATION, [t
D33-357 9 o 1%V I MATRIX ASSEMBLY Jw[jﬂ"_im -
GND |y ! D33-320
I
REF. DES. & 1
PREFIX 2R | HEEEF?E(S' J302 P302 t
Azoo — ! “A300" * 9
|
I
I e
—— RIGHT SIDE PANEL —_ ! U, [ ———
FRONT PANEL
3 3
£
S805-12
2 2
-0 -0’ 1 3
1 i a
*NIGHT" "DAY" S605
R785 R784 “L+R ENV"
5K 5K
b G
MBC1 L
- + +
L+R, LEF
[ r METER
-15v Hav NOTE § DSOS DSB07 S804 0NS
L b
RB08 d T
4.3K 2 ::
| ©
R781 2 |A782 5 | o8 i
1K Q) 1K P
“-LIM" +LIM" [o C— £
1 $801 =
RB11 "L, A/L+R, L-R"
510

D93-346

S803-4

SGOZ-]
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120/240 VAC

SEeLY .
2 ]
FTe Ca3ds”
)@ g3 s v 2 24 22 C
—n pn
) o
- =15V
aTie L
. =

50/60 HZ
FL1
3 2 1
o O
1 1A S.B. (120 VAC)
= Fy -S5A S.B. (240 VAC)
24 [ LEFT SIDE PaNEL |
i 1 T4 o NOTE 4
8
T8
5 1 e 10
s 3
___________ | 4 - 8
s
2 6
T84 185 240 VAC

NOTE 1

I= | =

+15V +5V -5V -24V

o | 9
TX 20U RV, 16F E. 5 N5 127 1
— J12]
POWER SUPPLY ASSEMBLY
S — 033-323
wgTE ng
—_— REF. DES.
L =L | = PREFIX
-15 —24v - "A400
w2 1?\/ 3V 24V |
1 TAYE 12413P U 14 {_gé‘
10
) e
T 02 NIGHT PROCESSOR
—
L= ASSEMBLY
D33-334
—
-
I 601 REF .
. PREFIX
. — "AB00"
NOTES: 1. ALL GROUND TERMINATIONS WITH
THESE SYMBOLS ARE WIRED FROM
e - - - ———— - - THESE POINTS:
= =+ =
= =y =1
- S80s-7 2. SHIELD NOT TERMINATED AT THIS
RBO4 END.
1.3K
3 3. SHIELOS TIED TO .
=y
et 2 4. T1 IS SHOWN WIRED (PRIMARY COILS
BAL" 8 of PARALLEL ADDING) FOR 120 VAC.
_L__o’ﬁ'f"‘ FOR 240 VAC WIRE PRIMARY COILS IN
L o SERIES ADDING, AS ‘SHOWN IN INSEAT.
S804 | ain §. TIE AND INSULATE ALL SHIELDS.
K
geute |2
$805-9 ewr 804-12
-
= DS803

-15vV
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FIGURE 8-2

INTERCONNECT DIAGRAM

8-3
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RIGHT BAL IN
(FROM REAR PANEL)

D93-346

R13
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-15V
100K
4 + 7
T0 TBe-1 +& L1 R3 5] 1 c1‘2 + B
l e 560uH | &, }m ;ns 10 10 2.7k
0 vaos (8 T T 300 R19
10 1B2-2 LO $ S Py pi
4.7k
ca c4 =i=cg
,0033 0033 | R2 R10
T T i 300
10 TB2-3 _(2) . ke, | i R4 | + 0{14 t:13+ R21
SGOFH 10 10 12K
R14
. —15Ve— A
100K e
-15v<>____«m,\5.__
100K
70 TB2-4 +8 R L3 R7 +ﬁcl 7 caaa , R
560, H c7 A11 l 2.7%
C5 10 10
.0033 .0033 RS 300 a2
TO TB2-5 cic_o T T =
4.7k
cs c8 =iz C10 R12
.0033 .0033 | R6 300
TO TB2-6 —0_7 I PN i A8 | ﬁc 5 .__Cﬁs____'i‘,?f_
560 uH + + 12
10 10
15y R16
100K L
100X MODULATION R3, R4 R1, R2
AUDIO INPUT LEVEL. R7. R8 RS, R6
(dBm _INTO 600 OHMS) (OHMS) (OHMS)
+16 3, 600 330
+14 2, 700 330
+12 2, 000 330
+10 1, 600 360
+8 1, 200 360
+6 910 430
+4 620 430
+2 470 510
+0 300 620
-2 180 820
-4 75 1500
-8 0 INF.


www.americanradiohistory.com

J +15v
22K
R27 12
6 2 o TO J11-14
620 e
F] c21 CMR LEFT OUT
R25 (TO DAY BOARD)
2: .47 | .47 S 11
~ 2K
N A23 | o TO MAIN
g O, = LR, GROUND BUSS
]
NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL
RESISTORS ARE IN OHMS, 1/4W, +/5%.
2. UNLESS OTHERWISE SPECIFIED., ALL
CAPACITORS ARE IN MICROFARADS,
3. TEST ANS INSPECTION PROCEDURE: 7D33-351.
4. U1 AND U2 ARE NES534N.
5. R4 THRU RB MOUNTED IN SOCKETS.
C9 AND C10 NOT NORMALLY USED.
R
32 ~[J +15V
22K
10— — [ +18v
R28 17 3o
& o~ O T0 J11-R |
620 + =
CMA
RIGHT OUT -5V
R26 (TO DAY BOARD) o 0 715
.47 | .47 $
) 2K & 150 TO MAIN
§ 18 Ssv = LRy BROUND BUSS

REF. DES. PREFIX "A700"

FIGURE 8-3

SCHEMATIC DIAGRAM
AUDIO INPUT
ASSEMBLY
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+15V

€353
JAUF

I

LOW FREQ.
EQUALIZATION

L AuDI0

R3ze S303 5304
NOTE 5 s30z-s _ K A3102a
HI. FREQ. R31044
J301-3  EQUALIZATION NOTE & T 7 cw 20X cw™
43011 R3106 J___ _ J g
100 e
c322 3
R3100A el S, c3es .
X CONTOUR 33 .3 70
R31008
1K R31028 '7350'(45 r____‘

.IOOK

h TO FRow~ e
E METER Swrt
—_— - -
+15V D--—? Jh=v, 10, L, C
i > -2z Low FREQ.
- 5305 $306 EQUALIZATION
AV = g)-
Hi-z R338 R3103A +sv
HI FREQ, 30210 % fia105
EQUALIZATION NOTE 6 Sk
R3I! J301-6 ___f . -
24k i
TP2 J30I-2 R3107 === =7 N
J1i-9 13
NOTE 5 100 G2, 31, 7
R AUDIO 2.2 ~ ~ooes
R3I01A 319 CONTOUR
K fCw ] 3
ot R391 R3I058
H o.01 C\INK S0K
R3I1018 5 7
wd = K LW | e "
R312 .04 u3o7e
R392
100 2K
3
T 1
e U3074 =
+15Y
MeTER 1N X 3% e
LEFT »
0.47 U30sp| CA304
NOTES: 4. UNLESS OTHERWISE SPECIFIED ALL 1K *_1
RESISTORS ARE IN OHMS, 1/4W, +/- SX. R350
2. UNLESS OTHERWISE SPECIFIED ALL ot
CAPACITORS ARE IN MICROFARADS, +/- 10%. .
3. TEST AND INSPECTION PROCEDURE: 7D33-320. a5z

D93-346

4. ASTERISK ®% THESE POTS ARE ACCESSED
FROM REAR OF PCB.

5. J301-1 THROUGH 6 ARE CONNECTED TO
JB02-6 ON THE AUDIO NIGHT PROCESSOR
ASSEMBLY .

6. J302-1 THROUGH 10 ARE CONNECTED TO

JB01-4 THROUGH 10 ON THE AUDIO
NIGHT PROCESSOR ASSEMBLY.

= €356
METER IN a-w 1t
1

c338

_.LSGOPF

?zx‘:l_

A365

RIGHT .
0.47

4.7
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p3ze =5 o (Lenlo
xs i METER
rore & o =
-2 AGE ]
e ==
r - [RE2s— [Ased | TR9 380 ] TES 3’\7 I At (LeR) 0
TP-3 120 10K == 220PF x 10K == 220PF ¥ y Rags ENCODER
$301 T a2y | CA30L T 20 CA307 U3cas R3g?
¥ 4302-7 ’ 100K , a8t e 1
NOTE 6 100K =
R322
e #5K
5 19.6K = .
PR, 1x GAIN
R348 R383 10.2K
200K 215K = (L+R)Q MATRIX
. 11% 1%
T = "év (L+R}Q NEGATIVE
A7 NOTE 6 CLIPPER R387 -3 g
P *—mﬂ J302-1 wl fgs 51.1 METER
200K
ix % 1%
R3109 L T T8
= 1K 124+ 8 - M2 (-nlg
- A382 ENCODER
R:&OB u3o4ac l R398
AIN 76 1345
R330 = __B3% e 120 ¢ 10K == 220PF ¥ cr3os R372 -l—
10.2K 19.5 R337 37Ty -
V% 1% R373 c346
100K 10K == 220PF
. 3
- 13 1 SK#]
[ » = = 12 13 R374
TP-4 = U3040 5 14 100K ¥ cpaso
$302
us020
’ 3 J302-8 L
NOTE 6 = (L-R)Q NEGATIVE
u301C - CLIPPER (L-R) Q POSITIVE
(L-R)Q MATRIX A
€330
1
-15v
) JU-E Jii-D
NEG.LIN €—F POS LIM <—¢
2-3 s
NOTE 6 I (L+A) T
L E 3 ¥ SAMPLE
F 2o Fonaoe 10K == 220PF AP rTER
R385
100K
BAL
- ar
o
J302-4
(LRI T MATRIX = €351 (L+R)I POSITIVE
(L+R)I NEGATIVE 1 cLt
CLIPPER |
it o CLLL PR b
464 METER
81.4
1% i
= TP8
12 14 R39S Y u-ers vt
03040 205 R396 AMPLIFIER
- or Rass % i
~~ PP

REF DES PREFIX"A300"
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FIGURE 8-4

AUDIO

SCHEMATIC DIAGRAM

EQUALIZATION,

MATRIX ASSEMBLY

8-5
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K601 HI FREG.
JB02-3 43 REIO7  EGUALIZATION
L aupIo NOTE § Jsoa—::?r“ 100 RE11
RN T 1K
] | W NOTE & K802
|R6102B: d cg07 JBO1- 13 Q
1 o Jsoa-9<—:7’f3<_§i Re27
1
R 1 ¢ 301
J ! CONTOUR L—: 1 §ax
1 1| GO 0. | R61038
4 it cw| Ress 100K
: & oo B3 2: z : 613
REI02A - R
|k sy [~"ueors 1 20K
R603
! 100 AB%0 |
| __]_ c608 3.9k | =
1 4 -1 |
a
! L r Low
1 ] 5603 5604 EOALT
1 !
) L = = 1 R6104A
= i 100K ¢y
’ R
i
NOTE S cgos | cgt0 | 4p
.
me—w J601-10 a3 .3 11
JB02- 1 CONTOUR U601-4 cwl !
R AUDIO :;;_A_" ADJ. NOTE & S|
J10-14, Rec 2 ! CW | negs RE1048 §
X 33 g Vi0-14,R 100 K
J10-13, P. Uso7c| V10-13, P2 20K
R692] I l £
3.9 =
5605 T@zs
661
0y
10 7
+15V M
NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL cg30 9 Q ssos
RESISTORS ARE IN OHMS, 1/4W, +/- 5X. W
2. UNLESS OTHERWISE SPECIFIED, ALL .018 1 csse
CAPACITORS ARE IN MICROFARADS, +/- 10%X. . 1
3. TEST AND INSPECTION PROCEDURE: 7033-334. LEFT IN ResE ~ RSG7 | RGEB 3 s ' Re&9
4. SWITCHES S608 & S609 DRAWN I J601-7 BooK ] 8ok 808 E1 b 02
0" BINARY MODE HEXADECINAL NOTE 6 1% 1% 't o Usoaa | 1%
§. JB02-1 THROUGH 6 ARE CONNECTED cs29 c831 s
TO J301-1 THROUGH 6 ON THE AUDIO, 6B00PF 001
EGUALIZATION, MATRIX ASSEMBLY. .
6. JB01-1 THROUGH 10 ARE CONNECTED
TO J302-1 THAOUGH 10 ON THE AUDIC,
EQUALIZATION, MATRIX ASSEMBLY. == == .
7. JB03-1 THROUGH 12 ABE COMNECTED TO = eus =
THE DELAY MOUNTING m
8. UBGL. USvz UBO3, UB0S S0 ARE
TLOB4CN, 0 7
9. US04 IS VACTEC VTLSCi.
RIGHT IN ooy | em
J601-8 402 w02
NOTE & 1% 13
CBas
=]
e L]
OPTO-ISOLATED
VARIABLE RESISTER
A
¢ —ors
RE59 N 0601 [
B60K o WPSE513
(L+R) @ IN J10-35, S RES8 CRE01 7.
™ J10-17.U pega RESS
A | 10
RE57 U018 oy DU R 7 bes
ekl RB63
RABS1 o 20K 3.3
20K ¢ . cazs L OUT TOAUDIO R OUT TOAUDID
B0z L J10-V, 18 J10-X, 20
REs2 BLEND PROCESSOR RE6s T
L-R) G IN 1016, T 13 - 8 “ RES4 CIRCUIT K
20K - ¢
crsos 10K
UB01C RE62
+15v
= -7
AESS pgsg l
——— A
100K 100K g{ 5607
=L PROCESS
DEFEAT

D93-346
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=~ S— S cw
RE14 iy RABY6
S 611 $ 20K f L'I 24 1.1K
== .1
T K603
- il W ! F+ ? Pg03-6 13
- - <————-—__T_;7M
A 2e 2 ' [ L~"ueoss <P803-11 .l
. w TP-1 PP
W Mmic 7 ’
4—1 RG24 1
R61058 P8OI-9, KBO4
0K S601 806 ! 13 -
REIS < NOTE 7 \ i
10K R619 N
1K RE19 1 ]
NOTE 6 28012
4 = - 301 ] J10-1,2, A, PBo3-1
- h - 1% I
GAIN  ke03 | =
P§03-5 6
¢ T Peo3-2 NOTE 7
I 503~ 12 T ol J10-3, 4,C. +18V
RB10BA NOTE 7 I PB03-3
I we06 S BT ! K604 J40-5, 8 E.F<—T>
T R609 10-5, 6, —18v
L {_[ 24K 1.9k 806 - L
Re22
. | cps2 1 B4 r—!q,—A
- 3 wos-g) 3K RB21 |
-_— 22 < NOTE K604
el NoTE & l f 3&1[} 10-14,A 2 n
GAIN f 3
xs03 | 10-13,P 8
J-14, R 2
TP-2
=13, P ]
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NOTE 7
3 14 P803-7., (EFT OUT
NOTE 7
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cg36 4
LA
.018
R672  RG73 1_@574 ) 10 s RE7S _ RS76
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1
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re>
REF DES PREFIX "A600"
ERAS
-3

www americanradiohistorv com

FIGURE 8-5

SCHEMATIC DIAGRAM

AUDIO NIGHT PROCESSOR

ASSEMBLY
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DAY BULK DELAY NIGHT BIN/
D33-335-2 D33-:
0-32ys DELAY PER CHANNEL 0-15ys DELAY
IN 8 ys STEPS IN | ys INCREM
(8-4-2-1) SWIT(
-
= o 4
z 3 © : £
= >
e & b &k & F 3 a v ©
2 = - w w = = Z w
[T) + 1 - | @ o T} + | 3
{ ) ) ) )
S / \ \r \ _Q_—C}_—(H)
®
99—
L 4 L 2
L
J603-| N \ Q/‘
AAAAA
P603-1
GND FROM JlO-1I
+15V FROM JIO-C

—15V FROM JIO-F
DAY RIGHT CHANNEL AUDIO FROM S609-15

DAY RIGHT CHANNEL AUDIO TO K603-6
DAY LEFT CHANNEL AUDIO TO K603-13

DAY LEFT CHANNEL AUDIO FROM S608-15
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NOTE: DELAYS ARE SWITCHI
WHEN SWITCH PADDL
OF ASSEMBLY.
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NARY DELAY NIGHT BULK DELAY
-335- | D33 -335-2
Y PER CHANNEL 0-32 ys DELAY PER CHANNEL
MENTS BY BINARY IN 8ys STEPS
TCHING
- = = =
z 3 & EZ z 3 & %
N P
- - > > L T I
e L 5 3 2 b 2 & & 5 o
] - o o T + | - - @ o
—O0—O—O0—0—0—0—0
oWl
o
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| \l/\ b (80
Y VAVAVA\
P603-12
NIGHT RIGHT CHANNEL AUDIO TO K603-1
NIGHT LEFT CHANNEL AUDIO TO K603-8
NIGHT RIGHT CHANNEL AUDIO FROM TP2
NIGHT LEFT CHANNEL AUDIO FROM TPI
FIGURE 8-6

HED OUT OF THE CIRCUIT
WLES ARE TOWARD CENTER

SCHEMATIC DIAGRAM
DELAY MOUNTING
ASSEMBLY
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RIGHT IN <
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1X

ll!——)l—,

C% Q@ s1-4
.018 8 Us
R2 R3 3 \
806 806
1x 1% U1A
c1 ‘
EB0OPF

cs
\
.018
R4 RS R 5
100 100 100 6
1% 1x 1x
c4 cs
6800PF 001

Q@ g4-1
1US

7

% U1B
+15V

LEFT IN <4

1X

NOTES:

D93-346

o oOrw N

I-SBOOPF

200
1X

Ci3

UNLESS OTHERWISE SPECIFIED, ALL
RESISTORS ARE IN OHMS, 1/4W, +/- 5X%.
UNLESS OTHERWISE SPECIFIED ALL
CAPACITORS ARE IN MICROFARADS, +/- 10X.
TEST AND INSPECTION PROCEDURE: 7D33-335.
U4, U2 ARE LF347BN OR TLOB4CN

D33-335-1: EACH STEP=1 MICROSECOND.
D33-335-2: EACH STEP=8 MICROSECONDS.
SWITCH DELAYS AND RESISTOR

VALUES SHOWN FOR —~1 ASSEMBLY.

FOR -2 ASSEMBLY R1-R24 ARE 806 OHMS.
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REF DES PREFIX

"AI"
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o —15v
O +15v

GND

AA

FIGURE 8-7

SCHEMATIC DIAGRAM
BULK DELAY TB
ASSEMBLY
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SECONDARY TRANSMITTER
L+R) IN
(FAOM FRONT SWITCH PANEL)

T0 p7as—2c1>_c|
1.0

+3!

R27
12w

8 10 tB1-1
+

2 c
T0 R784-20——]
1.

PRIMARY TRANSMITTER

4 T0 TB1-2 (L+A) BAL oUT
E (TO AEAR PANEL)

PRIMARY TRANSMITTER
(L+R) IN
(FROM FRONT SWITCH PANEL)

R28

3000

172 W 3

A S To TB1-3

22K

D93-346
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3000
172 W 8
A _ 8 To TB1-4
+
7 SECONDARY TRANSMITTER
To T81-5 (L+R) BAL OUT
_L_? (T0 REAR PANEL)
O [+15V
0o——
R30 L
300
12w 6
& 10 TBI1-6 0 s

UNLESS OTHERWISE SPECIFIED, ALL
RESISTOAS ARE IN OHMS, 4/4W, +/-5%.
UNLESS OTHERWISE SPECIFIED. ALL
CAPACITORS ARE IN MICROFARADS, +/- 10%X.

NOTES:

-

REF. DES. PREFIX "A200"

aw n

Ui AND U4 ARE TLOB4CP.
U2, U3, U5, AND UB ARE NESS34N.

TEST AND INSPECTION PROCEDURE: 7D33-357.

FIGURE 8-8

SCHEMATIC DIAGRAM
AUDIO OUTPUT
ASSEMBLY
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+15V +15v
r
A
] *15v
R141 | Ra42
3. ¢3.9
»
' -047 MOTES 1. WLESS
L : AESISTORS ARE IN OHNS, 1/4, +/- SX
R1e® = RA159 2
% 330 CAPACITORE ARE IN NICROFARADS. +/- 10X.
A1SS 3 Tz)s‘t mﬁrmn H:gc&:m 7033-319.
. THESE CAPACITORS REPLACED
! R147 sz 1K A156 A162 WETH EABRCETORS O BTV Toe-
; 3% 2. e 2.7k 330 4 COEFFICIENTS.
5. Ci120A, C1208, Ci24, R143, R14S TO
Rias) A153 R157] A163 BE DEER\F!INED (TBO] PER CUSTOMER'S
: 2.% 2. 2.2K| 2.7K CARR! REGUENCY ,
R 0103 N 6. USE MOTOROLA MCi4040B ONLY.
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FIGURE 8-9

SCHEMATIC DIAGRAM
ENCODER ASSEMBLY
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T
I™RF BIAS W1 D33-342 AMPLIFIER EXTENSION ASSEMBLY :
: IN4002 |
| ~ I
i CRS04 |
| |
[PRE! 3 2 I
+15V o T
o e o GN?JU A530 1 €519 {
i VR01 |1 > 470 I -47 !
4 [ ]
} J c518 21 = I
] = .47 -47 R532 :
i 10K
I €516 " I
| 47 } :
| = = R531 |
: 10K |
! [ ) | 503 T0 2 DAY VAR.RF |
TO | 4 LS06 1
TB501-3 «——O e g 14 15
-15v | 30uH | ol3 = :
i I 1o 505 TO J3  NIGHT VAR.RF |
i VAR RF IN ; o'2 o :
! i T8502-8 , 719 TB3-1 '
i 5 4 DAY INTERLOCK }
} o6 18502-6 T0 TB3-2 |
o ! ca1 g ! ﬂo TO TB3-3 {
I—'O"—C 9 NIGHT INTERLOCK
- | |
Tesol-2 | P—i“ i 18502-4 y 10 TB3-4 I
! o= KS01 | 4 TB502-2 |
I = 3 O T0s-g  DAY/NIGHT |
! A525 85804 -9 !
! 270 % CRS03 !
|
I g - cge2 = L T8502-1 5 70 J10-13 -24v 1
O~ - 1t |
| .47 RS533 —l_: 504 T0 Js DAY TTL RF ]
i R |2. 3, 4,14, 16 270 |
|
l 5] Uso2> 2.9 L u
{ 5. 6, 8, 10, 13 ] JS0B gy TO B NIGHT TTL RF :
' = :
| =
L e e e e e

NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL

RESISTORS ARE IN OHMS, 1/4W, +/- SX.

UNLESS OTHERWISE SPECIFIED, ALL

CAPACITORS ARE IN MICROFARADS, +/- 10X.

TEST AND INSPECTION PROCEDURES: 7D33-322
7033-342

0503 AND @504 ARE MOUNTED ON LEFT SIDE PANEL.

D33-342 IS A SUB-ASSEMBLY OF D33-322 AND

HAS NO REF. DES. PREFIX.

US01 AND U502 ARE SN75123N.

VRS01 IS LM317T.

K501 IS R40-EI-X4-V800.

REF. DES. PREFIX "AS00"

o Os W R

FIGURE 8-10

SCHEMATIC DIAGRAM
RF AMPLIFIER
ASSEMBLY

8-1l
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RS09
T80

SAMPLE XMTR
OUTPUT ADJ.

R938
é} CiOS

500K g4

+15vV
0

¢ 180K

DRIVER

OUTPUT

C91
———~——
47 .01

TP3  Jgo1
0
1

NOTES: 1.

AW N

COMPOSITE OUT

UNLESS OTHERWISE SPECIFIED, ALL
RESISTORS ARE IN OHMS, 1/4W, +/- 5X.
UNLESS OTHERWISE SPECIFIED, ALL
CAPACITORS ARE IN MICROFARADS, +/- 10X.
TEST AND INSPECTION PROCEDURE: 7D33-321.
€905, C913A, C9138, R908, RI0S: VALUES
TO BE DETERMINED (TBO) PER CUSTOMER'S
CARRIER FREG.

U901 IS MC1495

T901 AND TS02 ARE 82-0498.

REF DES PREFIX "A900"

WwWwWw americanradiohistorv com

FIGURE 8-II

SCHEMATIC DIAGRAM
SAMPLE TRANSMITTER
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L
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\Jia-T- X, 20 +145V

id
™w
CR406
[ ]
7805
1 1IN ouTR Y12V 45y
GND
4
J c408 C408
- .1UF - .22

Ji2=do,  424v

Ji2-N. 12., g16. GND

Ji2-M, 14 TTL GND

J127E.5 -, RF AMP GND

NOTES: 1. UNLESS OTHERWISE SPECIFEID ALL
RESISTORS ARE IN OHMS, 4/4W, +/- SX.
UNLESS OTHERWISE SPECIFIED ALL
CAPACITORS ARE IN MICROFARADS, +/- 10X.
TEST AND INSPECTION PROCEDURE: 7D33-323.
CR401, CR402, CR403, CR404 ARE 1N4720.
CR405, CR406, CR407 ARE 1N4002.

VOLTAGE REGULATORS ARE MOUNTED ON RIGHT
SIDE PANEL HEATSINK.

;m a2 N

" "
JI2-RY, 18 sy REF DES PREFIX "A400

FIGURE 8-12

J12-F a4y SCHEMATIC DIAGRAM

POWER SUPPLY
ASSEMBLY

8-13
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BUS $ SEE ¢ oY
CHART
Ea - + c
A4 V
T0 T0 T0
TB2-3 TB2-1 TB2-2
N /
N
LEFT CHANNEL AUDIO INPUT
NOTES: 1. MODULATION CHART INDICATES
RESISTORS AS REQUIRED PER
CUSTOMER SPECIFICATION.
D93-346
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T T0
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BUS ? CHART
7 - + c
\4
T0 TO T0
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AN V4

NV
RIGHT CHANNEL AUDIO INPUT

REF DES PREFIX "A700"

SCHEMATIC DIAGRAM APPLICABLE TO
ASE-1 UNITS WITH SERIAL NUMBERS
070 AND LOWER.

FIGURE 8-13

AUDIO INTERFACE
ASSEMBLY

SCHEMATIC DIAGRAM

www americanradiohistorv com
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. 4 1y g U3 D33-342 1
t RF AMPLIFIER i
[T530 1= : EXTENSION CARD !
-4 T502 | = }
l ! |
= = ! |
| |
| I
| |
| 3 .2 }
W1 cs18
! 1 e |
| L |
T0 TBS01-4 | CRS04 = :
+15v : LML }
o :31 EME ] out |
GND RS30 |
: 1 § 470 I
! |
= | cs18 521 RS531 !
| = .47 o .47 $ |
H tiOK =
516

I L5068 I
: LS .47 }
I L . 1 |

T0 | = = )
T8501-3 < o4 — T0 T8501-3 !
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TO € L I
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: } J504 }
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| | ?
' ! C517 RS29 — !
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REF DES PREFIX "A500"

SCHEMATIC DIAGRAM APPLICABLE TO
ASE-1 UNITS WITH SERIAL NUMBERS
070 AND LOWER.

www americanradiohistorv com

g9 O AW N -

UNLESS OTHERWISE SPECIFIED, ALL
RESISTORS ARE IN OHMS, 1/4W, +/- 5X.
UNLESS OTHERWISE SPECIFIED, ALL
CAPACITORS ARE IN MICROFARADS, +/- 10X.
TEST AND INSPECTION PROCEDURE: 7033-322.
ALL INDUCTORS IN MICROHENRYS UNLESS
OTHERWISE INDICATED.

G503 NAD G504 ARE MOUNTED ON LEFT SIDE
PANEL .

SUB-ASSEMBLY 033-342, SHOWN ENCLOSED IN
LARGE DASHED LINE, IS MOUNTED ON D33-322.

FIGURE 8-14

SCHEMATIC DIAGRAM
RF AMPLIFIER
ASSEMBLY
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+15v

B
R915
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_I_ €807 €308
+15V .01 100
B 0
R940 | R912 ——1 R917
;38 ¢ 180K ¢ 470 < 10
R909
TBD SAMPLE XMTR
TPUT . @802
ggazu ADJS ﬁpsusa TP3  Ugo1
”é },__ L ki .F__,,F'gﬁ__la €310 COMPOSITE OUT
500K o4 R916 47 .01 "
Ta02 R911 L
" < 47K - .
»
—_—2
= X
; DRIVER OUTPUT
NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL
RESISTORS ARE IN OHMS, 1/4W,+/- 5X%.
2. UNLESS OTHERWISE SPECIFIED, ALL
- CAPACITORS ARE IN MICROFARADS, +/- 10%X.
3. TEST AND INSPECTION PROCEDURE: 7D33-321.
4. €905, C913A, C9138, R90B, RY0S: VALUES
TO BE DETERMINED (TBD) PER CUSTOMER'S
CARRIER FREG.
5. US04 IS MC1495
US02 IS TLOB4CN
6. TS01 AND T902 ARE 82-0498.
1) "
REF DES PREFIX "A900
SCHEMATIC DIAGRAM APPLICABLE TO
ASE-1 UNITS WITH SERIAL NUMBERS
070 AND LOWER.
1703 : !
|
EEDSE | 3 |
) ; TB1-3., - PBALANCED (L+R)I :
I ENVELOPE |
— 1 T81-47 GND MODULATION |
} TB1-5_ @nD :
SIDE PANEL : REAR PANEL :
| |
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FIGURE 8-15

SCHEMATIC DIAGRAM
L& R AMPLIFIER 7 SAMPLE
TRANSMITTER ASSEMBLY
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A VECTOR APPROACH TO C-QUAM
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A VECTCR APEROACH TO C-puax®

Introdacsiont

m order for C-QUAM (compatible quadrafure acplitude modulation) 1o be
successful , members of the broadcest communaity need a3 clear, intulktive
understanding of C-QUAM fundamentials. Te this emd, a graphical approach o
C-QUAM s presented in this article with the hope of clearing ap any
uwncertainty, confusion or mystery about C-QUAM. Additionally, this spproach
is useful in understanding some of the factors that liuit C-QUAM slereo
pecfomance in the real world znd the  steps necessary to reduce these
limiting factors. .

A Vector Model of Modulation:

The [ollowing is a brief description of the vector model of modulation
for roadeors wWie arce unfamiliar wikth the concept.

It can be shown mathematically that an FF carrier may be plotted on the
canplex plane as & wootor rotating counter—clockwise st the carricr
Frequency, We radians per sscond, as shown in Figure 1. The magnitude of
the carrier has been normallized,. That is, the magnitwde of all wectors
discussed in the remainder of this article are divided by the magnitude of
the carrier vector. 'The angle that the vector makes with the real axis, P,
is Wot radians assuming that the carrier vector passed the real axis at t=0.

T+J] |
- W
I N
=
Ll -
%
V V"
A
— e .
- u REal :
Loy
Figure 1

@C-QUAM is a registered irademark of Moltorola Inc.
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Now we rotate the complex plane counter-clockwise about the origin (0)
so that the real axis is vertical. As the vector rotates and aligns with
the real axis, we lock onto the vector by rotating the complex plane
counter-clockwise at the carrier rate. Thus, if we climb aboard the complex
plane, we will see the carrier vector stationary and aligned with the real
axis as shown in Figure 2.

REAL
1
» F—— CARRIER '
>
R
IMACINAR‘Y Q AX.IS )
+J 0 -J
-1
Figure 2

The carrier vector now has an angle of zero degrees with the real axis
establishing a phase reference. Vectors that lie along the real axis are
in-phase with the carrier and are sometimes called I vectors. The real axis
may therefore be re-labelled the I axis as shown in Figure 2. A vector
pointing to the right along the imaginary axis (not shown) would lag behind
the carrier vector by ninety degrees while a vector pointing to the left
along the imaginary axis would lead the carrier by ninety degrees. Vectors
along this axis are said to be "in quadrature" with the carrier and are
sometimes called Q vectors. The imaginary axis is re-labelled the @ axis as
shown in Figure 2.

Now add two vectors U and V of equal magnitude at frequencies We + Wy
and We - Wi respectively as shown in Figure 3a. Since our reference axis is
already rotating at We, the U vector will rotate counter-clockwise at a
frequency We + Wm - We = Wm. Similarly, vector V will rotate at a frequency

of Wo - Wp -We = -Wp or clockwise at Wm. Notice that vector U and V are
arranged so that as they rotate, the angle of U to the reference is equal

and opposite to the angle of V. The quadrature components of vectors U and
Ve Up and VQ respectively in Figure 3a, are equal in magnitude and in
opposite directions. If we add vectors U and V to the carrier vector as
shown in Figure 3b, Uy will always cancel VQ and the resultant will be a
stretched or compressed version of the carrier vector, This is called
amplitude modulation (AM) and U and V are called the upper and lower
sidebands respectively. '
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- 2
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] RESULTANT
u
Al 1
CARRIER
* 7| CARRIER
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W
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Vg Ug O AXIS Q@ AXIS

Figures 32 and 3B

When broadcasting stereo source material in monophonic AM, the left and
right audio channels are summed (L+R) and fed to the transmitter modulator
so that the resultant vector of Figure 3b has a magnitude egual to 1+L+R.
FPigure 3b shows the ideal case for single tone amplitude modulation. If,
however, Uy does not exactly cancel Vg, the resulatant vector of Figure 3b
will be slightly tilted away from the in-phase axis. This effect is called
incidental phase modulation (IPM).

Now re-orient the U and V vectors so that they maintain equal and
opposite angles with the quadrature axis as shown in Figure 4. For clarity
the carrier vector has been omitted. The components of U and V along the
in-phase axis, labelled Ur and VI, are equal in magnitude and in opposite
direction. If vectors U and V aré added, Ur will exactly cancel VI so that
the magnitude of the carrier wvector (not shown) is unaffected. The
resultant of U and V extends only along the quadrature axis always
maintaining a plus or minus ninety degree phase angle with the carrier
vector.
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— T 1

>
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} t —
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Figure 4

This vector can be generated by a balanced modulator driven by a carrier
frequency signal at minus ninety degrees phase angle to the carrier signal
and by an audio signal at frequency W, The modulator output is a double
sideband suppressed carrier signal where U is the upper sideband and V is
the lower sideband. In generating C-QUAM, the audio signal to the balanced
modulator is left channel minus right channel audio (L-R). During
monophonic modulation L-R=0 and the resultant vector of Figure 4 disappears.

For the remainder of this article the contra-rotating vectors U and V
will not be shown. Instead, only the resultant vectors of Figure 3b and
Figure 4 along the in-phase and quadrature axes will be shown.

Quadrature Amplitude Modulation:

If the resultant vectors of Figure 3b and Figure 4 are combined as shown
in Figure 5, the in-phase vector which is 1+L+R long adds with the
quadrature vector which is L-R long to form gquadrature amplitude modulation
or QUAM. This is stereo modulation since it contains both L+R and L-R
information.
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1+L+R

I

SIXV

0 AXIS L-R

Figure 5
Canpatible Quadrature Amplitude Medulation:

Unfortunately, QUAM has one drawback for sterec transmission; it is not
canpatible with the envelope detectors in existing monophonic receivers. The
QUAM vector is longer than the I vector (1+4L+R)} so an envelope detector will
have too large an output. The solution to the compatibility problem is
fairly obvious - shorten the QUAM vector until it is the same length as the
I vector as shown in Figure 6. This shorter vector is called campatible
quadrature amplitude modulation or C-QUAM,

1+L+R

—

[

C-QUAM

SIXY

4

Q AXIS L-R

Figure 6
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Inspection of Figure 6, reveals that the C-QUAM vector is just a phase
modulated I vector. C-QUAM is generated by feeding a QUAM signal to an RF
limiter to produce a phase modulated carrier. This carrier replaces the
crystal oscillator in the broadcast transmitter. An L+R audio signal is fed
(input) to the transmitter modulator exactly as in monophonic transmission.
The transmitter ocutput is C-QUAM.

Clearly, however, the transmitter output may not be perfect C-QUAM since
the C-QUAM vector's direction may be shifted from its ideal phase angle by
IPM and its length may be affected by the transmitter's audioc response, hum,
noise, distortion and incidental AM. The total transmission system response
to these errors must be evaluated at the output of, the stereo decoder, a
modulation monitor or radio receiver.

In the decoding process, the C-QUAM signal is stretched back to a QUAM
signal and 1l+L+R and L-R audio signals are recovered using synchronous
detectors. A block diagram of this decoding scheme is shown in Figure 7.
The C-QUAM vector is stretched by a variable gain RF amplifier in a feedback
loop. The C-QUAM signal is envelope detected to produce a reference signal
for comparison to the 1 synchronous detector output. The envelope detector
output is proportional to the 1length of the C-QUAM vector and the I
synchronous detector output is proporticnal to the I campenent of the
amplifier output. The amplifier gain is adjusted by the feedback loop sO
that the I synchronous detector output equals the C-QUAM envelope detector
output. This can only occur when the amplifier output is the desired QUAM
signal. '

) ENVELOPE ~
C-QUAM DETECTOR = 1+L+R
VAR. -
GAIN
RE AMP. -
I SYNC.
UUAM DETECTOR
|
PLL
!
Q0 SYNC.
-R
DETECTOR -
Figure 7

The effects of the above mentioned transmission errors can now be
examined in light of the decoding model.


www.americanradiohistory.com

Effects of IPM:

Experience has shown that the greatest limiting factor to the channel
separation performance of C-QUAM is incidental phase modulation in the
transmitter. This causes the C-QUAM vector to tilt from its proper phase
angle as shown in Figure 8. The recovered 1+L+R (monophonic) audio is still
correct since the length of the C-QUAM vector is unaffected by IPM. However,
the IPM has caused decoding of quadrature vector Q' instead of the correct
length vector, Q. The resulting error in the recovered L-R audio degrades
stereo channel separation.

27
— y
\ ~ o/
1+L+R -QUAM
1
> C-QUAM
x +1PM
wn
\ ~ ~
v - -
D AXIS a Q-

Figure 8

As a rule of thumb, the maximun channel separation is equal to the main
channel (L4R) to subchannel (L-R)} crosstalk. That is, if the transmitter is
modulated at 50% 1 KHz AM (L=R=0.25) ard the recovered L-R audio is X dB
below the level of the recovered [4R audio, the best channel separation
attainable is X dB at 1 KHz L or R=0.5.

Main channel to subchannel crosstalk is a convenient method of
evaluating transmitter performance since the L-R reading of the modulation
monitor is an indication of the level of IPM. Typical subchannel readings
for broadcast transmitters in monophonic service are from 15 to 25 dB below
the main channel, To improve separation, the transmitter IPM must be
reduced to a tolerable level. The L-R readings can usually be improved to
less than -30 dB and sometimes less than -40 dB by neutralization, and
additional power supply filtering.

Muplitude Error:

The next most important factor in separation performance is the accuracy
of the length of the C-QUAM vector. The major factor effecting this length
is the frequency response of the transmitter modulator. Figure 9 shows a
shortened C-QUAM vector which would typically occur as a result of high
frequency roll off in the transmitter modulator. The decoders synchronous
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detectors see the I' and Q' vectors instead of the I and Q vectors. The I'
and Q' vectors are proportionally shortened versions of the I and Q vectors
so that the decoded 1+L+R and L-R audio signals are also proportionally
reduced. However, when the 1 is subtracted from the shortened 1+L+R signal,
the remaining L+R audio is reduced by more than the proportion that the L-R
audio is reduced. Thus separation is degraded.

° 1
Lo a
A ~ _
Z\-fc—mu/\w
I'fN 7w
1 SHORTENED
C-QUAM
>
>
"
v S 4
= -
0 AXIS g o
Figure 9

Figure 10 illustrates a method for correcting separation loss due to
transmitter audio response roll-off. The line at 45 degrees to the in-phase
axis is the path traced by the tip of the QUAM vector for left chamnel only
modulation (R=0). Thus for perfect separation under left only conditions,
any C-QUAM vector must be stretched to this line by the variable gain
amplifier in the decoding circuit. Figure 10 shows the desired C-QUAM
vector and its shortened version reduced by 6 dB. Without changing phase
angle, this vector would be stretched to point X well off the line. If,
however, the phase angle is reduced as shown so that Q' is further reduced
to Q*, perfect separation is restored.

The reduction in phase modulation is accomplished by equalizing filters
ahead of the phase detemmining circuits in the exciter. To the extent that
these equalizing filters can track the transmitter audio response roll-off,
high separation is maintained.
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HiVd WYNO ATINDO 7

1 SHORTENED
C-QUAM
— RESTORED
> SEPARATION
>
o)
- -~ o
0 AXIS 0o« Q° 0
Figure 10

Incidental amplitude modulation (IAM) is another source of error in the
length of the C-QUAM vector. The degree of IAM is checked by modulating at
[=-R=0.5 (100% L-R). The transmitter output should be pure phase modulation
with no amplitude variation. Any recovered L+R signal is dvue to IAM. If
the level of IAM is not well below the level of IPM, a mis-tuned high Q
circuit in a low level RF stage is the likely source of the IAM.

Distortion, hum and noise place a limit on the system separation
performance. If the transmitter meets the FCC hum and noise rules,
distortion will be the predominant limiting factor wunless it is
exceptionally low. The distortion products of the transmitter modulator
appear added to or subtracted from the C-QUAM vector. The distortion
component in the decoded L+4R signal is different than the distortion
camponent decoded in the L-R signal for reasons given above. Therefore, the
distortion components will not cancel in the de-matrixing to left and right
audio and distortion products will appear in both channels.

When making single channel separation measurements, distortion products
will appear in the decoded output of the umdriven channel. Since neither
the stereo modulation monitor nor conventional test equipment use frequency
selective detectors to measure separation, these distortion products will
appear as an equivalent separation loss.

Conclusion:

Use of the vector modulation model leads to understanding of C-QUAM
stereo encoding and decoding, the factors that affect stereo system
performance, and the steps necessary to control these factors. With proper
installation by experienced personnel, these factors are well controlled
vielding excellent stereo performance.
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APPENDIX B
ASE-1/ASM-1 EQUIPMENT
PERFORMANCE MEASUREMENT

SAMPLE FORMS
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FINAL CLOSED LOOP DATA

STATION CALL

FREQ.

DATE

ENGINEER/TECHNICIAN

SYSTEM SERIAL NUMBER

DELAYS INSTALLED

DATE SHIPPED

FINAL CHECK

APPROVED
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_DIST/SEP

AM STEREQ CLOSED LOOP DATA

DAY MODE

50 Hz

100 Hz

400 Hz

1 KHz

5 KHz

7.5 KHz

10 KHz

12.5 KHz

15 KHz

L+R 95%

L-R 95%

L 75%

R 75%

L+R 50%

L 50%

R 50%

L+R 25%

L 25%

R 25%

RESPONSE

50 Hz

100 Hz

400 Hz

REF.

5 KHz

7.5 KHz

10 KHz

12.5 KHz

15 KHz

L4+R 95%

L-R 95%

L 75%

R 75%

L+R 50%

L 50%

R 50%

L+R 25%

L 25%

R 25%

IPM L+R, 50%, 1 KHz

Carrier onlv:

Residual [ 4AR=

Matar=
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DIST/SEP

AM STERE( CLOSED LOOP DATA

NIGHT MODE

50 Hz

100 Hz

400 Hz

5 KHz

7.5 KHz

10 KHz

12.5 KHz

15 KHz

L+R 95%

L-R 95%

L 75%

R 75%

L+R 50%

L 50%

R 50%

L+R 25%

L 25%

R 25%

RESPONSE

50 Hz

100 Hz

400 Hz

5 KHz

7.5 KHz

10 KHz

12.5 KHz

15 KHz

L+R 95%

L-R 95%

L 75%

R 75%

L+R 50%

L 50%

R 50%

L+R 25%

L 25%

R 25%

IPM L+R, 50%, 1 KHz

Carrier only:

Res1d

Meter=
Meter=


www.americanradiohistory.com

STATION CALL

FREQUENCY

DATE

WRITER

LOAD: DUMMY

TRANSMITTER MAKE & MODEL

REMARKS
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INSTALLATION PROOFS

AUDIO0 FREQUENCY

DISTORTION / SEPARATION 50 100 200 400 1K 2K 3K 5K 75K 10K 125K 15K
MoN0) 35%
(IS}EREO) 35%
L+R 15%
L 75% /
R 75%
L+R 50% .
L 50%
R 50% /
L+8 25%
L 25% /
R 25% /
RESPONSE
L+R  95% 0
L-R 95% ]
L+R 75% a
L 15% Q
R 75% 0
L+R 50% 0
L 50% 0
R S0% D
L+R  25% 0
L 25% 0
R 25% 0
CROSSTALK L+R—L-R
CROSSTALK L-R—L+R

1P

CARRIER SHIFT

PILOT FREQ., INS.

OPERATING FREQUENCY

OPTIONAL

DIST.

DIST.

SEP.



www.americanradiohistory.com



