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SAFETY STEPS TO FOLLOW IF SOMEONE
IS THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL
IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL
POWER, PULL, PUSH OR LIFT THE PERSON TO
SAFETY USING A WOODEN POLE OR A ROPE OR
SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF
CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION
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WARNI NG

H GH VOLTAGE

s used in the operation of this equipnent

DEATH ON CONTACT
may result if personnel fail to observe safety precautions

Never work on electronic equipment unless there is another person nearby
who is famliar with the operation and hazards of the equi pnent and who
I's conpetent in admnistering first aid. Wen the technician is aided by
operators, he must warn them about dangerous areas.

\Wenever possible, the power supply to the equipnent nmust be shut off
bef ore begi nning work on the equipnent. Take particular care to ground
every capacitor likely to hold a dangerous potential. When working inside
the equipment, after the power has been turned off, always ground every
part before touching it.

Be careful not to contact high-voltage connections or 115 volt ac input
connections when installing or operating this equi pment.

Wienever the nature of the operation permts, keep one hand away from
the equipment to reduce the hazard of current flow ng through the body.

Warning: Do not bhe msled by the term “low volt age.” Potentials as |ow as

50 volts may cause death under adverse conditlions.

For Artificial Respiration, refer to FM 21-11
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SAFETY  SUMVARY

The following are general safety precautions that are not related to any specific
procedures and therefore do not appear elsewhere in this publication. These are
recomrended precautions that personnel must understand and apply during many
phases of operation and maintenance.

KEEP AWAY FROM LI VE ClI RCU TS

Qperating personnel nust at all times observe all safety regulations. Unless
specifically directed by this manual, do not replace conponents or make adjustnents
inside the equipment with any power supply turned on. Under certain conditions,
dangerous potentials may exist in the power supplies when the power control is in
the off position. To avoid casualties, always remve power and di scharge and ground
a circuit before touching it.

DO NOT' SERVI CE OR ADJUST ALONE

Under no circunstances should any person reach into or enter the enclosure
for the purpose of servicing or adjusting the equipment except in the presence of
someone who is capable of rendering aid.

RESUSCI TATI ON - FI RST Al D

Each person engaged in electrical operations will be trained in first aid, par-
titularly in the technique of nmouth to nouth resuscitation and closed chest heart
massage (FM 21-11).

The follow ng warnings appear in this volume, and are repeated here for
enphasi s.

WARNI NG

A 3-wire (line, neutral, and safety ground) AC line power connection

i's required when operating the equipment. If a 3-wire safety grounded

AC power receptacle is not available, a separate ground wire nust be
installed fromthe chassis ground to an earth ground. Wthout an adequate
ground., the equipment chassis and frame will float to a dangerously high

potential . (pages 2-6§ and 3-8)
WARNI NG

In the performance of sone maintenance procedures, it is necessary to
have the equi pnent energized and dust covers renoved. Extrene care
nust be exercised in making internal neasurements or adjustments since
potentially lethal voltages are present. (qpage—5-2)

WARNI NG

Use extreme care when making internal adjustments with power on
Potentially lethal voltages are present in the transmtter. (page—5-6)]
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WARNI NG

Use extreme care when nmaking internal adjustments with power on.
Potentially lethal voltages are present in the transmtter

WARNI NG
GASES GENERATED BY CHARG NG BATTERI ES

Extreme caution nust be taken when nmaking connections for the purpose
of testing, charging, or repairing batteries that are charging or have
been recently renoved fromcharging. Such batteries probably wll be
gassing and the slightest spark, caused by a short circuit, can cause
the battery to explode. Personnel working with these batteries are
urged to wear a pair of tight fitting goggles, or better still, the newer
types of plastic mask which covers the entire face

Open franes, cigarettes, radio transmtters, generating sets, open-cage
electric notors, or any other type of equipment that may cause sparKks,
nust be kept clear of the charging line

WARNI NG

Lifting heavy equipment incorrectly can cause serious injury. Do not
try to lift nore than 35 pounds by yourself. Get a helper. Bend |egs
while lifting. Don’t support heavy weight with your back
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FOREWORD

Different versions of the RCS- 4B have been manufactured, are currently in
use, and are described in this technical manual. Functionally and operationally,
all versions are the same. The differences between versions are in parts selection
changes to circuit card assenblies, and the attendant changes to higher assenbly
part numbers. In nost cases, two-way interchangeability is possible at the najor
conmponent (unit) and nodul e assenbly |evel (paragraph 1-14)

Units and assenblies of the RCS-4B are differentiated either by serial nunber
or part nunber. Early units and assenblies are serial nunmbered 400100 and before;
later units and assenblies are serial nunbered 400101 and on. In some later units,
different part nunbered assenblies are used

Text paragraphs and figures are annotated to denote applicability y to particular
serial or part numbered units and assemblies. The same notation is reflected in the
table of contents and list of illustrations. Absence of a restrictive notation nmeans
the text/illustration applies to all versions of the RCS-4B.

E/ (F bl ank)
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REPORTI NG ERRORS AND RECOMVENDI NG | MPROVEMENTS

You can help inprove this manual. If you find any mstakes or if you
know of a way to inprove the procedures, please let us know Mil
your letter, DA Form 2028 (Recommended Changes to Publications and
Bl ank Forms) , or DA Form 2028-2 located in back of this manual direct
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SECTION O
GENERAL

0-1. SCOPE. This manual covers Radi o Receiver, R-2081/TRQ 35(V). The manual
provides instructions for installation, operation, and maintenance for operator,
organi zational, and direct support repair personnel.

0-2. CONSOLI DATED | NDEX OF ARWMY PUBLI CATI ONS AND BLANK FORMB. Refer
to the latest issue of DA Pam 310-1 to determ ne whether there are new editions,
changes or additional publications pertaining to the equipment.

0-3. NMAI NTENANCE FORVB, RECORDS, AND REPORTS.
a. Reports of Maintenance and Unsatisfactory Equipment. Departnment of the

Army forms and procedures used for equipnment naintenance will be those prescribed
by DA Pam 738-750 as contained in Mintenance Managenent Update.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF
364 (Report of Discrepancy ROD)) as prescribed in AR 735-11-2/DLAR 4140. 55/
NAVMATI NST 4355. 73A/ AFR 440- 54/ MCO 4430. 3F.

Di screpancy in Shipment Report (DI SREP) (SF 361). Fill out and forward
Di screpancy 1n Shipment Report (DI SREP) (SF 361) as prescribed in AR 55- 38/
NAVSUPI NST 4610. 33 C AFR 75-18/ MCO P4610. 190/ DLAR 4500. 15.

0-4. REPORTI NG EQUI PMENT | MPROVEMENT RECOMVENDATIONS (EIR). If vyour
Radi 0 Receiver R- 2081/ TRQ 35(V) needs inprovenent, let us know. Send us an
EIR You, the user, are the only one who can tell us what you don’t |ike about
your equi pment. Let us know why you don't like the design. Put it on an SF 368
(Quality Deficiency Report). Ml it to Conmander, US Arny Communications-

El ectroni cs Conmand and Fort Monnouth, ATTN. AMSEL- ME- MP, Fort Monnout h,
New Jersey 07703-5007. W'Il send you a reply.

0-5. ADM NI STRATI VE STORAGE. Adninistrative Storage of equipnent issued

to and used by Arny activities will have preventive maintenance performed in accord-
ance with the PMCS charts before storing. Wen renoving the equi pment from

adm nistrative storage the PMCS should be performed to assure operational readiness.
Di sassenbly and repacking of equipnent for shipment or |imted storage are covered
I n[paragraph 2-27]

0-6. DESTRUCTI ON OF ARMY ELECTRONI CS MATERI EL. Destruction of Arny
electronics materiel to prevent enemy use shall be in accordance with TM 750-244-2.

0-1/( 0-2 blank)
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SECTION 1
GENERAL | NFORVATI ON

1-1. | NTRODUCTI ON

1-2.  This manual provides operating and service instructions for the RCS-4B
Receiver. The information is presented in seven sections. [Section I Jprovides a
brief description of the equi pment and operating specifications. Unpacking instruc-
tions, site requirements, cabling data, and installation instructions are included in
[Section Z2.]1[Section 3 provides operator controls and indicator information and
describes operating procedures. are functional descriptions of
receiver circuits. [Section 5] describes preventive and corrective maintenance
procedures for the receiver and provides a performance verification test.
[6]contains the wire lists for reference during maintenance. Al oversize draw ngs
such as schematic diagrans, are grouped at the back of this nmanual as fol dout
sections. presents procedures for managing HF circuits using the

suppl ied equipnent.

1-3.  GENERAL DESCRI PTI ON

1-4. The RCS-4B receiver (ffgure 1I-T) is one part of an HF Radio Sounder Set

(al so designated the TFM5) used for frequency management of HF radio circuits

It is a sweeping HF receiver that tunes through the HF spectrum at a 50-kHz per
second or 100 - kHz per second rate beginning at 2 MHz. Wen synchronized with

a TCS-4B transmtter located at the other end-of an HF circuit, the receiver pro-
vides a measurement of ionospheric propagation conditions for the circuit. A TCS 4B
transmtter at one end of the HF circuit emts a CWsignal which starts at 2 MHz and
sweeps upward in frequency at a constant linear rate (50 kHz /second for a 2-16

MHz sweep; 100 kHz/second for a 2-30 MHz sweep.) An internal clock in the RCS-4B
receiver starts the receiver sweep synchronously with the transmtter and precisely
tracks the sweeping transmtter signal. Any radio frequency that can propagate

over the HF circuit is received by the RCS-4B. The radio energy propagates by
various nodes (e. g. surface wave, one- hop, t we-hop, etc.) which have different
propagation delays. The tine delay created by the travel of the RF signals fromthe
transmtter to the ionosphere and to the receiver causes the ionospherically returned
signal to arrive '1ate" or slightly behind the exact tuned frequency of the feceiver
That is, since the transmt and receive sweeps are started at exactly the same tine
the receiver sweep has advanced to a slightly higher frequency by the time the
transmt signal arrives at the receiver. Thus, the receiver is tuned to a slightly
different (higher) frequency than the arriving transmt signal. This received
frequency difference is anplified in the receiver IF and converted to a “baseband
audi 0" tone. A tone at zero hertz indicates no time delay and tones of increasing
audio frequency (up to 500 Hz) indicates increasing tine delay of the ionospherically
returned signal. In practice, multiple tones are present in the sounder’s baseband
audi o out put which represent the various delays caused by the different |ayers,

or nodes, of the ionosphere. These nultiple tones are processed by the sounder's
spectrum anal yzer to separate the tones into discrete conponents which identify
correspondi ng i onospheric nodes. A speaker and headphone jack are provided for
audio monitoring. The output spectrum analyzer is displayed on the 6025 CRT display
versus the RF sweep of the sounder. The CRT vertical axis indicates received

1-1
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FIGURE 1-1. RCS-4B Receiver.
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signal time delay (ionospheric node structure) versus the CRT horizontal axis of
radio frequency; 2-16 or 2-30 MHz. The result is a display of propagating nmodes
versus frequency, referred to as a Chirp sounder record (or ionospheric sounding)

as shown in figure I-Z. ] In addition, as radio energy at various levels is received,
the receiver gain is automatically adjusted to provide a constant level output to the
spectrum anal yzer. The automatic gain control (AGC) voltage versus radio frequency
provides a neasure of received signal strength vs frequency which is also displayed
on the CRT (refer to top of figure 1-2)]. Thus, the receiver operating at one end

of a radio circuit in association with a transmtter at the other end of the circuit
provides a real-time neasurenent of propagation conditions on the circuit. The re-
ceiver is designed to be synchronized with up to three different TCS-4B transmitters
and can receive transnissions fromone of the three transmtters every five mnutes.
The | atest Chirpsounder record for each of the three circuits is stored in nmenory
within the receiver and can be displayed at any time upon operator command

1-5.  The RCS-4B receiver consists of three units. Uit 1, the 6025 control display
unit contains the internal clock and control circuits of the receiver, the spectrum
analysis, and CRT display. Unit 2, the 4028 HF receiver, contains the radio receiver,
sweepi ng frequency synthesizer and power supply. Unit 3, the 6043 power divider
contains three, 4-way power dividers that allow the RCS-4B to share up to three
antennas (one for each path) with other HF receiving equi pment, for exanple, an
RSS-4 Spectrum Monitor and two HF conmuni cations receivers. Each of the three
power dividers has one input (froman antenna) and four outputs (to the receivers)
One output of each power divider is prewired to one of the three RCS-4B inputs

1-6. Unit 1, 6025 CONTRCL/ DI SPLAY. The 6025 Control/Display unit contains
el ectronics assenblies required to perform the follow ng functions

a. Provide accurate timng for each of three clocks used to maintain synchroni-
zation with up to three TCS-4B transmitters (each clock referenced to an oveng
stabilized crystal oscillator with 5 Mz output drifting less than 5 parts in 10°
per day) ;

h. Select the transmtter to be received during any of twelve 5-mnute periods
each hour:

c. Automatically lock onto, and synchronize with, each transmitter provided the
receiver’'s sweep tuning is started within +1 second of transmitter sweep

d. Control the sweeping frequency synthesizer used as the receiver's first loca
oscillator

e.  Spectrum anal yze the receiver output and store in nenory the spectra vs
tuned frequency that results from receiving each propagating node:

f. Display via a CRT upon operator command the |atest Chirpsounder record and
received signal strength versus frequency data for each of the three paths;

g. Provide a standby battery supply to maintain the three path clocks for up to
24 hours (at 23° C) in event of a primary AC line failure;

1-3
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h. Provide a digital display of the actual frequency being received; and

i, Provide self-test circuits and display to determine a go/no-go condition of
the receiver power supplies, receiver sensitivity, proper synthesizer operation, and
standby power supply voltage.

1-7. Unit 2, 4028 HF RECEI VER. The 4028 consists of a frequency synthesizer, an
HF radio receiver, and power supply. The frequency synthesizer generates a pre-
cision frequency spectrally pure output signal, 40.2 MHz above the desired received
frequency which is used for the HF receiver first mxer LO injection. The synthesizer
frequency is progranmed by digital control circuits and is phase-locked to an oven-
encl osed 5 MHz crystal oscillator in the 6025 unit.

1-8. The receiver assenbly mxes the sweeping first local oscillator signal from the
frequency synthesizer with the input as selected fromone of three antenna sources.
The result is a 40.2 Mz first intermediate frequency (IF) which is crystal-filtered
to provide a 10-kHz bandwi dth. A 40-MHz second |ocal oscillator and nixer converts
the first IF to a 200-kHz second IF which is further bandwidth-limted to approxi mate-
ly 500 Hz by a second crystal filter. The receiver’s AGC circuit seeks to maintain a
constant anplitude second I|F output which is then mxed with a 200-kHz third LO
signal to provide a 0-500 Hz baseband audi o out put.

1-9. The receiver has a calibrator circuit for testing receiver sensitivity y. Wen the
test function is initiated, this circuit injects a low |evel sweeping RF signal into the
receiver input that produces a 350 Hz tone in the receiver output. The presence of
this tone in the spectrum anal yzer output verifies proper receiver operation. The
front end of the receiver also supplies up to 30 dB antenna input attenuation, operator
selected in 10 dB steps. Half-octave preselection filters in the receiver front end
reduce the potential interference effects of high level out-of-band signals. A

speaker and headphone jack are al so provided enabling the operator to listen to the
receiver’s audio output.

1-10. The power supply for the RCS-4B receiver is contained within the 4028. This
supply is a linear, series regulated solid state supply providing +5, +12, -12, and
+24 VDC .

1-11. Unit 3, 6043 PONER DI VIDER  The power divider consists of three 4-way
power dividers that can be connected to each of three broadband antennas. One out-
put of each power divider goes to the corresponding antenna input of the 4028
receiver. The other three outputs of the power dividers are available for antenna
connection to communication receivers. Because of the antenna sharing technique

the ionospheric sounding obtained by the RCS-4B accounts for receive characteristics
of the antenna used by the comunication receivers.

1-12. EQUI PMENT SUPPLI ED

1-13. As supplied, the RCS-4B receiver includes the follow ng standard itens:

Control /Display, Unit 1 P/'N 6025-1000
HF Receiver, Unit 2 P/'N 4028-1000 or 4028-1100
Power Divider, Unit 3 P/ N 6043-1000
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I nterconnecting Cables Refer to[Table 2-7]
and Power Cable

Envi ronmental Case P/ N 6000-3110-1

1-14. An RCS-4B may be supplied with a Unit 2, HF Receiver either part nunber
4028- 1000 or 4028-1100. These units are fully two-way interchangeable, and the

different part nunbered nodule within the units is also two-way interchangeable.

The different part-nunbered module in the 4028 unit is Sweep Synthesizer Assy,

ei ther 5030-1001 or 5030-1101.

1-15. Unit 1, 6025-1000, of the RCS-4B may include a standby battery supply
assenbly that is either a rechargeable type (P/N 6025-1018) or non-rechargeable type
PIN 6025-1008). These different part nunbered assenblies are not interchangeable.
Specific information on the battery supply is provided i[n_paragraph 2-21 and 4-53.

1-16. Al RCRAFT | NSTALLATI ONS. For airborne applications, the RCS-4B is
supplied with a special aircraft installation kit. Aircraft installation using this kit
i's described if_paragraph Z2-10]

1-17.  EQUI PMENT REQUI RED BUT NOT SUPPLI ED

1-18. The RCS-4B receiver requires an antenna capable of efficiently receiving HF
signals from2 to 30 MHz. Best measurenent results will be obtained if the RCS-4B
receiver uses the sane antenna as is used for the communication receivers. The 6043
power divider (supplied with the RCS-4B) provides for connection to three antennas
with power divided to the RCS-4B and up to three communication receivers. The
RCS-4B accepts a 50-ohm unbal anced signal input. If a balanced feed antenna is
used, a suitable receive balun should be installed. Test equipment required for
faul't isolation and servicing of the receiver is listed in[fable 5-T]

1-19. SPEC FI CATI ONS

1- 20. lists the performance specifications for the RCS-4B receiver.
Performance data are base-d on the standard system configuration.

1-21. RELATED PUBLI CATI ONS

1-22. Information in the follow ng publications is relevant to operation and service
of the receiver.

Title Docunent
nunmber

Illustrated Parts Breakdown, RCS-4B Receiver T™ 11-5820-917- 23P

Operation and Service Instructions T™M 11-5820-918-13
TCS-4B Transmitter

1-6
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Table 1-1. Specifications

Frequency Range 2-16 Mz and 2-30 Mz, selectable
(Sweep Limts) by front panel switch

I nput  \Wavef orm Li near FM CW

Sweep Rates 50 kHz/sec in 2-16 range. 100

kHz/sec in 2-30 MHz range

Operating Times Automatic sweep start at any of 12
times spaced 5 minutes apart, each
hour, for any of three paths. Sweep
can be manually initiated, termnated,
or reset at any tinme.

Long- Term Ti m ng and Less than 5 x 107/ 24 hours after 12
Frequency Accuracy hours war mup
St andby Power 24 hours, mnimm for timng

circuitry (at 23°C

Sweep Linearity Sufficient to obtain a nom nal
100 microsecond or better time-
del ay resolution

Time Del ay W ndow 5 msec (100 kHz/see sweep): 10 nsec
(50 kHz/sec sweep) 5%

Time Delay Resolution 100 m croseconds nomnal, (50 kHz/
sec sweep)

Synchroni zation Manual / automatic search and | ock-

on of signal when receiver is started
within 1.0 second of the transmt-
ter.

Manual Iy Control | ed 50, 10, or 1 nsec/sec advance
Timng Slip or retard, independent for each of
three paths

RF Signal Level Display CRT bargraph of received signal power
over 55 dB range (#5 dB) starting from
-120 dBm (excluding 6043 |o0ss) versus
frequency.

1-7
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Table 1-1.

Specifications - Continued

Chirp Propagation Display

Three digitally stored CRT graphic dis-
plays presenting tinme delay versus
frequency of the sounded path's
propagati on.

Ant enna | nput

50 ohns, nom nal, unbal anced

Baseband Audi o Qut put

1-volt rms into 1000 ohnms (for mag-
netic tape recorders )

Receiver Sensitivity

M ni num detectable Chirp signal on
CRT display: -130 dBminto 6043
-137 dBminto 4028

Path O ock CQutput

TTL level, one pul se per second,
sel ected by front-panel node switch

Primary Power

115 or 230 VAC +10% 47-440 Hz,
360 watts

Temperature

O to 50°C operating; -40 to +71°C
non-operational and storage

Rel ative Humdity

Up to 85% operating; up to 96% non-
operating and storage

Chi rpsounder Record Data Qut put
(S/'N 400101 and on).

Qutputs for external processor analysis
of Chirp sounder record

Di nensi ons See
\\ei ght 260 | bs (118 kg)

1-8
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SECTI ON 2
| NSTALLATI ON

2-1. | NTRODUCTI ON

2-2. This section contains instructions for installing the receiver and for naking al
necessary cable interconnections before putting the systeminto use. Details on
storage and reshipment are also included.

2-3. UNPACKI NG AND | NSPECTI ON

2-4. The receiver is shipped fromthe factory in a fully assenbled condition within
its environnental protective case for shipnent. It is enclosed in a noisture-resistant
barrier material with desiccant and hum dity indicator packed in a wooden box. The
gross weight of the receiver in its shipping container is 371 pounds. Wen renoved
from the shipping container, the receiver weighs 260 pounds and should be trans-
ported by forklift to its operating site

NOTE
The receiver case is marked to indicate position for the lifting forks.

The shipping container should be inspected for external damage, and if damage is
evident, the carrier should be notified.

2-5. To unpack the RCS-4B, renove the top of the shipping container. Care shoul d
be exercised in removing nails and wood panels since the container is reusable. Rol
the shipping container over so the top is on the bottom Lift the container straight
up off the RCS-4B. The receiver (now upside down) should be rolled upright.

Check all items against the packing list. The shipping container and associated pack-
ing material should be retained for possible use in reshipnent or storage of the
receiver.

2-6. | NSTALLATI ON  REQUI REMENTS

2-7. GENERAL. The receiver operates satisfactorily within tenmperature limts of

O to +50C and up to 85% non-condensing relative hunidity. For long term operationa
stability, the equi pment should not be exposed to excessive shocks (exceeding 15 g's),
high dust levels or extreme fluctuations in tenperature. The receiver has internal-
nmounted cooling fans with intake air filters on the front of the 4028 unit and on the
rear of the 6025 unit. Adequate clearance nust be allowed for the free flow of air.

2-8. RACK MOUNTING Al units have front panels designed for standard 19-inch
rack mounting. |If rack mounted, the units should be adequately supported by either
rack slides or weight supporting brackets nmounted between the rack and the rear

of the units. Refer t@g figure 2-1 for suggested mounting details.

2-9. BENCH MOUNTI NG  For bench nounting, the units may be nounted one above
the other, or side by side, within the linmts of the cable Iengths supplied. Wen
mount ed one above the other, the two units require a suitable packing shim (approxi-
mately 1/2 inch thick) to maintain proper alignment of the front panels.

2-1
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UNIT RACK FRAME

N AN ¥

N\ N\ K1
4: RAXLTU

: M. / 'x 2'x 1/8"

ANGLE

N TYPICAL 19" RACK

(REAR VIEW) EL9TE0O3
FI GURE 2-1. Rack Mounti ng.

2-10. Al RCRAFT | NSTALLATION. The Aircraft Installation kit (part nunber
9125-1907) is primarily designed to assist installation of a RCS-4B Receiver in an E3A
AWACS aircraft and is typical for other installations. The kit consists of an

RF power divider, a 25W 10-dB attenuator (pad), a 30-MHz |ow pass filter, and

cabl es. is the block diagram of a typical installation. The power divider
nust be connected as close as possible to an aircraft receive-only antenna. No active
or passive filter elements should be between the antenna and the power divider. The
antenna input coax should be disconnected fromthe existing receive system and
attached to Port A of the power divider. Connector adapters are provided. The air-
craft receive system should be connected to Port C the Chirp sounder receiver to
Port D. A 50-ohmtermnation is provided for Port B.

2-11. A 25-watt 10-dB attenuator is provided to reduce the possible effects of any
RF energy picked up froman aircraft transmt antenna. This attenuator and the
power divider should be secured to the aircraft structure. A long (approximtely
50- foot) coax cable links the power divider and attenuator to a |ow pass filter which
can be secured anywhere near the RCS-4B receiver. The filter, wth a 30 Miz upper
frequency limt, attenuates RF above the VHF band.
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2-12.  The aircraft installation kit P/N 9125-1907, consists of the following itens
which are keyed to

I'tem Qy BR part number I'tem

1 1 0950- 8383 Power Divider, 2 way

2 1 0951- 0035 Low Pass Filter, 30 Mz

3 1 0950- 0049 Attenuator, 25 W 10 dB

4 1 0950- 8080 Resi stor, RF Termnation, 25 W50 ohm
5 2 8120- 2006- 12 Cable Assy, Nto N

6 1 8120- 2006- 600 Cable Assy, Nto N

7 1 8120- 2006- 36 Cable Assy, Nto N

8 1 8120- 2006- 36 Cable Assy, TNCto N

9 1 1250- 0066 Adapt er, Connector, TNC/ N

EXISTING POWER DIVIDER
E3A RCVR ANT

HF RCVR 1

| HF RCVR 2

N T T T T N k0 oHm RF_ NEWITEMS USED ON E3A 7

50 OHM RF
i)

TERMINATOR RESISTOR
POWER DIVIDER

: / 10:85“:’AD \ @3/0"01: LPF/

FI GURE 2-2.

!
'
[
|
RCS-48 y
[
!
|
[
|

EL9TEOO4

Typical Equi pment for Aircraft Installation.

2-13. ENVI RONMENTAL CASE ENCLOSURE. The RCS-4B receiver is supplied in an
environmental case. This configuration is particularly suitable for shock or vibration
prone environments. The container comes conplete with four carrying handl es;
however, because of the weight of the assenbled receiver, a forklift should be used

or the nodular units renoved from the case before moving the receiver. Front and
rear doors on the case renove easily for access to equipnent. The external dimensions
and wei ght of the unit are shown on

2-14. PONER CONNECTI ON

2-15. LINE VOLTAGE. The receiver may be operated fromeither 115 or 230 volts
(£10%), 47 to 440 Hz power lines. A toggle switch nmounted in the 4028 unit adjacent
to the power transformer (fliigure Z2-4)] permts easy conversion for either voltage.
Access to the switch is obtained by renoving the top cover of the 4028 unit.
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DIMENSIONS: CARRYING HANDLES EL9TEOOS

All dimensions in inches
and (millimeters)

SHI PPI NG DI MENSI ONS (with environmental case):
Wdth: 24,0 inches (610 m

Depth: 29.0 inches (737 nm)

Height: 27.0 inches (686 nm

VOLUME: 10.88 cu. feet (0.31 cu. neters)

SHI PPI NG VOLUVE: 24.45 cu. feet (0.69 cu. neters)
WEI GHT: 260 Ibs. (117.9 kg)

SHI PPI NG WEI GHT: 371 Ibs (168.2 kg)

FIGURE 2-3. Receiver Qutline Dinensions.
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—115/230V Toggle Switch

'I\/\, NOTE: Lift to Toggle

@-@%g
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\‘TT

Rear Panel
4028 ELO9TEOOS6
FIGURE 2-4. Power Supply Line Voltage Switch.
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WARNI NG

A three-wire (line, neutral, and safety ground) AC [ine power connection
I's required when operating the equipnent. If a 3-wire safety grounded
AC power receptacle is not available, a separate ground wire nust be
installed from the chassis ground to an earth ground. Wthout an adequate
ground, the equi pment chassis and frame will float to a dangerously high
potential .

NOTE

Before connecting AC power to unit, be sure the correct fuse is installed
(4A for 115V, and 2.0A for 230V), and toggle switch (as marked on 4028
chassis) is in correct position.

2-16. POWER CABLE. The receiver is provided with a detachable line cord (10 feet
| ong) having a standard EIA 5-15P, 15-anpere plug (2 blades with round grounding
pin) at the supply end. Exposed portions of the equipment are grounded through
the round pin of the plug for safety. A non-grounding two bl ade receptacle should
not be used without use of a grounding type connector adaptor.

2-17. CABLES AND CONNECTORS

2-18. A list of cables used with the receiver are given in[fable 2-1] Connectors used
are given in Al'l connections are made at the rear of both units and are

illustrated in[figure 2-5.

2-19. Antenna connections to the RCS-4B (to either the 6043 power divider or
directly to the 4028 inputs) are type N coaxial connectors requiring a mating antenna
cable plug (type N) such as UG 21, UG 1185, or UG 536.

2-20. DATA I/ 0O CONNECTOR. The remote data output connector J7 on the 6025
rear panel is a 12-pin circular connector (Anphenol 348-40E10-12S1) which mates with
an Amphenol 348-46E10-12P1 cable plug or a ML-C 81511 plug part number M1511/
06EBO1P1. Signals available on J7 allow data collection and processing of RCS-4B
sounder data by external equipment such as the BR Frequency Management Term nals
(FMI series) . For further information on the use of the renote data outputs contact
BR conmuni cations. The pin out connections of J7 are listed in[Table Z-3]

2-21. BATTERY | NSTALLATI ON

2-22. Two different types of standby battery supplies are used in the RCS-4B .
Some receivers have a non-rechargeable battery supply (P/N 6025- 1008) that uses
standard D-cell batteries. Qher receivers have a rechargeable supply (P/N 6025-
1018) that includes an integral charging circuit and uses sealed |ead acid cells.
Refer to either[paragraph Z2-23 Jor 2-24 as applicable.
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Table 2-1. Interconnect Cables
Cabl e designation
and
BR part nunber From To Remar ks
W 132 2J5 Control Signals from
8120-4002- 54 6025 to 4028
w2 1J3 2J4 5 Mz signal from
8120- 2004- 48 6025 to 4028
VB 2J8 1J4 Synt hesi zer Count Sig-
8120- 2004- 48 nal to 6025 from 4028
W 2J6 11 D. C. Power Supplies
8120- 5004- 54 from 4028 to 6025
Wb A C 2J7 A C. Line In to 4028
8120-0203-120 Power
W6 3J1A 2J1 Antenna 1 from 6043
8120- 2006- 36 to 4028
W 3J2A 2J)2 Antenna 2 from 6043
8120- 2006- 30 to 4028
8 3J3A 2J3 Antenna 3 from 6043
8120- 2006- 24 to 4028
Table 2-2. Connectors
Connect or Part no. Nane Description
1J1 ME3102A- 24- 28P D.C. Input 24 Pin Receptacle
(from 4028)
1J2 348- 40E14- 3751 Contr ol 37 Socket Receptacle
1J3 28JS-129-3 5MHZ out Coaxi al Connector, BNC,
Jack, Fenale
1J4 28JS 145-2 L.O In Coaxi al Connector, BNC,
Jack, Fenale
1J5 28JS 145-2 1 PPS Coaxi al Connector, BNC,
Jack, Female
2J1 21850 Ant enna Coaxi al Connect or
I nput 1 ‘N Type Receptacle

2-7



T 11-5820-917-13

Table 2-2. Connectors - Continued
Connect or Part no. Nane Description
2J2 21850 Ant enna Coaxi al Connector
| nput 2 ‘N Type Receptacle
2J3 21850 Ant enna Coaxi al Connect or
I nput 3 ‘N Type Receptacle
2J4 28JS 129-3 5 Mz In Coaxi al Connector, BNC,
Jack, Female
2J5 348- 40E14- 37S1 Control 37 Socket Receptacle
2J6 MS3102A- 24- 28S D. C. Power 24 Socket Receptacle
2J7 M53102A- 16- 10P A.C. Line 3 Pin Power Receptacle
| nput
2J8 28JS-145-2 L.O CQut Coaxi al Connector, BNC,
Jack, Female
3J1A 36000 ANT 1 Coaxi al Connector,
Di vi der ‘N Type Receptacle
Qutput A
3J2A 36000 ANT 2 Coaxi al Connect or
Di vi der ‘N Type Receptacle
Qutput B
3J3A 36000 ANT 3 Coaxi al Connect or
Di vi der ‘N Type Receptacle
Qutput C
3J1 36000 IN Coaxi al Connect or
ANT 1 ‘N Type Receptacle
3J2 36000 IN Coaxi al Connect or
ANT 2 ‘N Type Receptacle
3J3 36000 IN Coaxi al Connect or
ANT 3 ‘N Type Receptacle
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UNIT 1
6025

UNIT 2
4028

UNIT 3

6043 [:J
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IONOGRAM DATA OUTPUT

(S/N 400101 AND ON ONLY) ELSTEOO7

FIGURE 2-5. Receiver Interconnect Cabling.
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Table 2-3. Renote Data Qutput Connector

Pin nunber Function

J7-1 G ound

J7-2 SI'A Sync, TTL Low = Scan

J7-3 SI'A Spectrum Qut (O to 5V anal og)

J7-4 SIA Cock (3.3 kHz)

J7-5 Sweep Run/Stop (SRS) TTL H = sweeping

J7-6 \ Receiver AGC Voltage (O to 5V anal og)

J7-7 Upper Frequency Limt (UFL) , TTL Low = 30 MHz
TIL H = 16 M&

J7-8 Path 1, TTL low = Path 1 Sweep in Progress

J7-9 Path 2, TTL low = Path 2 Sweep in Progress

J7-10 Path 3, TTL low = Path 3 Sweep in Progress

2-23. NON- RECHARGEABLE BATTERY SUPPLY (P/ N 6025-1008). The standard D-cell
batteries may or may not be installed in the receiver on arrival, depending on shipping
destination and enroute climte, etc. Wth new batteries installed, the standby supply
provides operating power for up to 24 hours (at 23°C). To install batteries, proceed
as follows:

a. Loosen two captive thunbscrews at front of battery drawer on 6025 front panel.
b. Pull out battery drawer entirely.

c. Renove two screws at top rear of container and slide battery cover out from
rear.

d. If existing batteries are being replaced, pry center front contact spring back
and renove center tube. Repeat for other two tubes.

e. Replace all batteries in + to - sequence and re-insert each tube according to
pol arity markings on base of container.

2-24. RECHARGEABLE BATTERY SUPPLY (P/'N 6025-1018). The rechargeable battery
supply is installed for shipment in a drawer located in the front panel of the 6025 unit.

Since the battery supply may have di scharged during shipment, battery power shoul d

not be relied on for the first 12 hours of operation. An internal charging circuit main-
tains a continuous charge on the battery supply when AC line power to the 6025 is on.

After a 12 hour charge (with the 4028 power turned on), the battery pack provides

2-10
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standby power for up to 24 hours (at 23°C). Refer td paragraphs 3-16 and 3-17
for additional information.

2-25. POST- 1 NSTALLATI ON  CHECKOUT

2-26. The electrical performance of the receiver should be verified before being put
into normal operation. The performance test described in[section 5 is performed as
the post-installation checkout and prior to operation.

2-27. STORAGE AND RESHI PMENT

2-28. STORACE. The maxi num recommended storage conditions should not exceed
-40 to 71°C temperature to 96% humidity. For long term storage, repackaging of the
equi pnent and seal ing of the cables in noisture-proof bags are reconmended. The
shutdown and storage procedures of[_paragraph 3-16] or 3-17 should be followed to
protect the standby battery supply.

2-29. RESH PMENT. The environmental container offers adequate protection for
reshi pment of the RCS-4B. The container has bottomrails to facilitate handling with
a forklift. The front and rear covers should be in place when noving the unit, and
extreme care should be taken to avoid damaging the instrunent.

2-11/(2-12 blank)
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SECTI ON 3
OPERATI ON

3-1. | NTRODUCTI ON

3-2. This section provides the basic information required to operate the RCS-4B
receiver. The operating controls and indicators are illustrated, and the function of
each control and indicator is described.

3-3. CONTROLS AND | NDI CATORS

3-4. The controls and indicators required to operate the receiver are |ocated on the
front panel of the receiver units. Operator controls consist of pushbutton swtch-
indicators and toggle, thunbwheel, and rotary switches. Controls and indicators

are illustrated in_figure 3-1 and functionally described in
3-5. OPERATI NG | NSTRUCTI ONS

3-6. GENERAL . The RCS-4B receiver operates in synchronization with up to three
TCS-4B transmitters. Once set up and synchronized, the receiver is capable of
fully automatic operation or can be manually controlled. Four nodes of operation

are available: continuous, manual, set, and programmer. Each node has a particul ar
purpose and provides different functions. A node of operation can be selected or
the node changed while the receiver is operating (frequency being swept) without
affecting the frequency sweep or system tine.

a.  Continuous Mde. The continuous nmode of operation provides a continuous
scan on the operating frequency range and is intended for use during service test
of the receiver. Wth the MODE switch in CONT position, the receiver sweeps and re-
cycles continuously between the low of 2 Mz and the preset high of either 16 or 30
MHz. The PATH PROGRAMMER M NUTES swi tch and the RESET, START, and STOP
switches have no affect on receiver operations in this nmode. If the sweep is stopped,
placing the MODE switch on CONT position starts the sweep. The sweep is terninated
by switching to any other node or by resetting the sweep to 2.00 Mz in manual node.
Continuous node is used primarily for maintenance service of the receiver and is not
intended for normal operation.

b. Mnual Mde. |In manual node, the receiver sweep is controlled by the START,
STOP, and RESET switches. This node is used to reset the frequency sweep at
start up and to exercise manual control of receiver frequency during maintenance.
When started, the frequency sweep advances from 2.00 MHz to the preset high limt
and then resets to 2.00 Mz and stops. |If, during a frequency sweep , the STOP switch
is activated, the sweep stops and the receiver remains tuned to the fixed frequency.
Systemtine is not affected by actuation of START, STOP, or RESET switches in
manual node; only the frequency sweep is controlled. In manual node, data is dis-
played on the path 1 CRT display.

3-1



™™ 11-5820-917-13

=8

O
ol
@O—
®-

I

2
b

1

BATTERY
SUPPLY

ELO9TEOOS

FIGURE 3-1. Receiver Controls and Indicators.
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Table 3-1. Controls and Functions

Fig. Control or
ref. I ndi cat or Function
1. CRT Display Displays relative signal nmode time delay and signal
anplitude in Y-axis, frequency in X-axis. Refer to
2. DI SPLAY 1 When pressed to lighted position, selects last received
sw tch-indi cator path 1 chirpsounder record for display on CRT.
3. DI SPLAY 2 When pressed to lighted position, selects |ast received
sw tch-indi cator path 2 chirpsounder record for display on CRT.
4, DI SPLAY 3 When pressed to lighted position, selects last received
sw tch-indi cator path 3 chirpsounder record for display on CRT.
5. CYCLE Sequentially cycles each of the three paths for display
swi tch-indi cator on the CRT. Displayed tine (cycle rate) is about two
seconds per path.
6. CURSOR ERASE \When pressed, erases a stored cursor when overl apped
switch with novable cursor.
7. CURSOR \When pressed, moves cursor fromright to left on CRT.
switch
8. CURSOR Wien pressed, noves cursor fromleft to right on CRT.
switch
9. CURSOR STORE \When pressed, causes a cursor to be stored and displayed
switch on the CRT screen in a fixed frequency position. The
position corresponds to the position of the novable cursor.
Up to six fixed cursors can be stored and displayed.
10. CURSOR FREQ Provides digital readout of novable cursor frequency
pushbutton switch [ on Mz display. Cursor frequency substitutes for
receiver frequency when switch is actuated. Wen a
fixed cursor frequency readout is required, the novable
cursor is positioned behind the fixed cursor and the
swi tch depressed.
11. TEST When pressed to lighted position, initiates both a

sw tch-indi cat or

receiver functional test cycle and a standby battery
vol tage test.
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Table 3-1. Controls and Functions - Continued
Fig. Control or
ref. i ndi cat or Function
12. RCVR If the lanp remains lighted for five seconds after initiation
i ndi cator (red) of test, indicates malfunction in synthesizer or receiver
circuits (internal fault) or malfunction of one or nore
power supplies.
13. RCVR When |ighted, indicates receiver, synthesizer, and
i ndi cator (green) power supplies, are fully operational. (Test may take
up to five seconds to conplete.)
14. BATT Two | anps indicate standby battery condition. Lanps are
i ndi cator (green) activated by circuitry that measures battery box term nal
vol t age.
15. BATT For the non-rechargeable battery supply (P/N 6025-1008) |,

3-4

i ndi cator (red)

a test is performed with AC line power either on or off,
battery switch (31) on, and TEST switch (11) pressed.
For the rechargeable battery supply (P/N 6025-1018) , the
AC line power nust be off to conduct an accurate test.
However, if the rechargeable battery supply is in a |ow
charge condition, turning off AC line power can cause

| oss of synchronization. |f operating in synchronization
with a transnmitter, this test should be made with AC line
power on. In this case for the rechargeable battery
supply, the green BATT |anp should always |ight unless
the supply is fully discharged or defective in which case
the red /green or red lanps will light. (Refler_to para-]
graphs [5-13 and 5-16 for test description.) For the non-
rechargeabl e supply, the follow ng indications apply:

. Geen ON only = Batteries good (voltage greater than

23V) .

., Red and green ON together = Batteries weak but still
operational - will need replacing soon. (Voltage
between 18 and 23 volts) .

e Red ON only = Battery condition unacceptable (voltage
less than 19 volts) ; indicates very weak or dead
batteries, or battery switch (13) is off.

« Red and green both OFF = This condition occurs only
when the AC line power is off and the battery voltage
is less than 14 volts indicating that the battery switch
is off or the batteries are totally dead.
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Table 3-1. Controls and Functions - Continued

Fig. Control or

ref. i ndi cat or Function

16. M N SEC Provides a nuneric display of path 1 clock in mnutes
C ock display and seconds with MODE switch in all positions except

SET 2 and SET 3 positions. Displays path 2 time wth
MODE switch in SET 2; displays path 3 time in SET 3
position.

17. VHZ Provides digital readout of receiver tuned frequency
frequency display |for path being received. Frequency readout is trun-

cated at 10 kHz decade. Wien CURSOR FREQ switch is
actuated, readout is the frequency of novable cursor.

18. PATH Provi des nuneric display of received path, indicating
di spl ay sounder channel currently being received and pro-

cessed (display path shown on CRT nay be different).

19. | NPUT ATTEN Sel ects antenna input attenuation of 0, 10, 20, or 30 dB.
(dB) switch

20. ANTENNA  SELECT | Three thunbwheel switches to select one of three
Swi tches receiving antenna inputs for designated path.

21. FREQ Selects 2-16 Mz sweep or 2-30 MHz sweep limts.
switch

22. ADV TI MER When actuated, advances selected path clock in one
pushbutton switch |mnute increments. Active only when MODE switch

(29) is in SET position.

23. MANUAL  SYNC Three-position toggle switch to advance or retard
ADV- RET timng of selected paths in increments as selected by
switch the SLIP RATE switch. This switch is used to center

the displayed path on the CRT and is enabled only
with MODE switch (29) in SET position.

24. MANUAL  SYNC Three-position rotary switch used in conjunction with
SLI P RATE item 23 to produce path timng changes at 1, 10 or 50
switch mlliseconds per second rates.

25. AUTO SYNC When actuated, starts automatic signal acquisition and

pushbutton switch-
i ndi cat or

synchroni zation for path selected by MODE sw tch (SET 1,
SET 2, or SET 3). Switch indicator lanp flashes during
signal search; lanp lights steady when synchronization
i's achieved.
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Table 3-1. Controls and Functions - Continued
Fig. Control or
ref. i ndi cat or Functi on
26. RESET Wien MODE switch is in MAN or SET position, swtch

swi t ch-indi cat or

lights to indicate reset function is enabled. Wen
actuated in manual node, resets frequency sweep to |ower
limt, 2.00 Miz. Wen actuated in set node, resets
selected path time to zero.

27. STOP
swi t ch-indi cat or

Stops sweep in manual mode. The switch lanp lights
when MODE switch is in MAN position to indicate that
switch function is enabl ed.

NOTE

STOP switch is illumnated when in SET node,
but switch function is not active.

28. START
swi t ch-indi cat or

Starts sweep in manual node; starts path clock in SET
mode. The switch lanp lights when MODE switch is in
MAN or SET position to indicate that switch function is
enabl ed.

29. MODE
SWi tch

Four-position rotary switch selects receiver node of
operation:

a. CONT: Enables continuous sweeping.

b. MAN: Enables START, STOP, and RESET switches
for manual sweep control.

c. SET 1, SET 2, SET 3: Enables RESET and START
switches for control of path 1, path 2, or path 3 clock.
d. PROG Enables automatic sweep under control of
the M NUTES PATH PROGRAMMER swi t ches.

30. CRT BRI GHT
pot ent i onet er

Controls brightness of CRT screen.

31. BATT
switch

3-6

ON-OFF control for battery circuit of program timer
standby power supply.

NOTE

Once the receiver is synchronized to any
transmtter this swtch should be left on.
When on, battery control of the timer
becones automatic in the event of primry
AC power failure.
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Table 3-1. Controls and Functions - Continued
Fig. | Control or
ref. i ndi cat or Function
32. LAMP TEST When actuated, energizes all indicator |anps and the
pushbutton swtch digital LED displays on the receiver front panel
33. DI SPLAY TI ME When pressed, provides nuneric readout of path 1 tine
PATH 1 on MN SEC display. Active only when node switch is
pushbutton swtch in SET 2 or SET 3 position. Used for setting path 2 or
path 3 clocks relative to path 1 clock
34, PATH PROGRAM Twel ve 4-position thumbwheel switches to select path
MER M NUTES 1, 2, 3 or 0 (off) for each 5-mnutes in the hour.
Sw tches
35. STD ADJ A 20 turn potentionmeter provides fine adjustment of
pot ent i onet er internal 5 MHz frequency standard. One full turn of
potentioneter adjustment will conpensate timng drifts
of approximately O 5 milliseconds per 24 hours
36. POVWER Main power pushbutton swtch/indicator.
switch Controls power to both receiver units.
37. AUDI O GAIN Gin control for audio nonitor circuit (speaker and
control headphones) .
38. Headphones Jack Connector for optional headphones (insertion of mating
pl ug disables speaker).
39. Speaker Three inch audio nonitor speaker (located behind
cooling air inlet grill) .
c. Set Mde. In set node, the receiver clock for each of three paths can be

started or reset to zero depending on MXDE switch position, SET 1, SET 2, or SET 3.
Al'though the STOP switch is illumnated with the MODE switch in SET position, the

STOP function is inoperative.
in the SET node,

The PATH PROGRAMVER M NUTES switches are active

and the frequency sweep starts automatically at each 5-minute

interval that is enabled in the same way as described below for the programrer node
The set node can be used for normal, autonatic operation; however, since the START
and RESET switches are active in this node, it is better practice to operate in the
programrer node to prevent accidental reset of the system clock. In set node, the
position of the Chirp sounder record on the CRT screen for a selected path (SET 1

SET 2,

or SET 3) can be adjusted using the MANUAL SYNC controls. An adjustnent

of the MANUAL SYNC controls alters the timng of the path clock permanently.

d.

Pr ogr anmer

Mbde.

The programrer node is typically used for normal, auto-

matic operation after the receiver and associated transnmitters are synchronized. In
this mode, a sweep is initiated at each 5-mnute interval of the hour depending on
the position selected for the PATH PROGRAMVER M NUTES sw t ches. The START

STOP, and RESET switches are disabled in this node.

A frequency sweep is initiated

in a particular 5-mnute period for the path nunber set into the PATH PROGRAMVER
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M NUTES switch. The sweep is inhibited for the 5-mnute period when the M NUTES
switch is in the Oposition. At the end of each clock hour (end of the 55th minute
sweep interval), the cycle automatically repeats.

3-7. INITIAL CONTROL SETTINGS. Before turning power on, open small front panel
control door, and make the following prelimnary control settings:

WARNI NG

Make sure that the RCS-4B frame is grounded by the three-wire, three-
prong power cord or a separate ground strap before operating. If not
grounded the RCS-4B frame and exterior panel could be at a potentially
dangerous voltage |evel.

a. Make sure that BATT switch is OFF. The only time that the BATT switch
should be on is when the receiver is on and synchronized with a transmtter. Also,
the BATT switch nust be ON during receiver test.

h. Make sure AC line voltage select switch and fuse on 4028 unit are matched
to the local AC line power.

c. Set INPUT ATTEN (dB) switch to O.

d. Set ANTENNA SELECT thunbwheel switches to the appropriate antenna input
jack nunber (1, 2 or 3) for each path. Each transmtter received by the RCS-4B
I's assigned a path nunber (1, 2 or 3). Each path may have a separate receive antenna
or different paths may share an antenna. Assignment of path to receiver antenna
inputs may be done in any order or in any conbination. For exanple, path 1 may use
antenna 1(J1); paths 2 and 3 may use antenna 2(J2), and antenna 3(J3) may not be
used at all; or all paths may use the sane antenna. |If all paths require the sane
antenna, input J1 is normally used, but inputs J2 and J 3 will work equally well
Make sure antenna(s) are connected to the 6043 power divider or directly to the
4028 as required.

e. Place FREQ switch in either 2-16 or 2-30 position depending on the selected
frequency sweep linit that corresponds with the transmtter setting. One switch
determnes the sweep limt for all three paths.

3-8. START UP PROCEDURE. The pre-operative start-up procedure for the
receiver is performed as follows:

a. Press POAER switch to on (lighted) position. Tiner and sweep may start
i medi at el y.

b. Check that indicator |anps are good by pressing LAVMP TEST switch. Wth
switch depressed indicators and digital display should Iight.

c. Wth MOXDE switch to MAN, press RESET pushbutton to set sweep to 02.00 MHz.

d. Turn MODE switch to SET 1 and press RESET. Then press START and RESET
again. Repeat for SET 2 and SET 3. Al path clocks are now at OO QO system tine.
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e. Press CURSOR ERASE and * “ switches simultaneously until CRT screen
is cleared of cursors. |f cursor(s) persist, cycle power off-on, and repeat steps 1
thru 5.

f. Adjust CRT BRIGHT control (screwdriver adjustment) as desired. Do not
overdrive brightness adjustnment to point where the white raster is visible as this
may danage the CRT.

g. Performa receiver self test. Turn MODE switch to MAN and press START
switch. The BATT switch should be placed in ON position prior to initiating the test.
Press the TEST switch and hold it depressed for an entire sweep. After not nore than
five seconds after pressing TEST, the follow ng results should be observed:

(1) The green BATT lanp lights. For a conplete description of the battery
test as applicable to either the rechargeable or non-rechargeable supply, refer to

aragrapnh 5-15.

(2) A fixed tone (1050 Hz) is heard on the speaker. Check that the AUDI O
GAIN control is adjusted properly.

(3) The green RCVR lanmp lights. [If the red RCVR lanp lights, refer to
[paragraph 5-9 ffor troubl eshooting procedures.

(4) A horizontal line is displayed approximately in the nmddle of the CRT, or
approximately 3/4 inch (2 cnm) below the bottom of the AGC bargraph. The AGC
bar graph should indicate a signal anplitude of approxi mately 30% of the receiver
AGC range or about 4 nm above the AGC baseline.

h. Alow a twenty-minute warmup period for the frequency standard to stabilize.

i. Synchronize the receiver to the transmtters by performng the procedures of
[paragraphs 3-11 thru 3-19, after which the RCS-4B is ready for normal operation.

3-9. NORVAL OPERATION. After synchronization is achieved with the transmtters
and PATH PROGRAMMER tines selected, the receiver can be operated using only
the DI SPLAY and CURSOR controls. Since specific procedures are dependent on
particular field conditions and frequency nmanagenent requirenents, only sone typical
applications of operating controls are provided as exanples. Refer tg_Section /]

for a discussion of HF circuit management procedures.

a. In the programer node of operation, the PATH PROGRAMVER M NUTES
switches select the path to be received for any five mnute period. The PATH digit
di splay reads out the path being received and the instantaneous receiver frequency.
The PATH 1 clock time is also displayed whenever the MODE switch is in PROG
position. If the MODE switch is placed in a SET position (either SET 1, SET 2, or
SET 3), the time readout on the MN SEC display is for the corresponding path 1, 2,
or 3. If the MODE switch is in SET 2 or SET 3 position, and the DI SPLAY TIME PATH
1 pushbutton is pressed, the LED display shows path 1 tine as long as the push-
button is held down. However, all other controls, such as START, RESET, AUTO
SYNC, and SLIP RATE will operate on the circuits of the selected path. Wenever
the MODE switch is in any of the three set positions the PATH digit on the LED
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display will flash and indicate the position of the MODE switch and not necessarily
the actual path being received at that instant in time. For exanple, if a path 2 sweep
was started in the program node, the PATH digit would show a steady 2. If however,
during this sweep, the MDE switch was changed to the SET 3 position, the RCS-4B
woul d continue to receive path 2, but the PATH digit would display a flashing 3.

This serves to remind the operator that controls such as START, RESET, and
ADVANCE TI MER which affect the program timers are active and will control the path
3 clocks even though a path 2 sweep is in progress. This feature allows the operator
to initialize another path program timer while a sounding sweep is in progress wthout
disturbing the RF sweep. The frequency MHz display indicates the RF frequency

of the path being received regardl ess of the position of the MODE swtch.

b. During nornmal operation the INPUT AT TEN switch should be in the “O dB
position. Cccasionally conditions of an unusually high background noise strength
will drive the CRT bargraph display of received signal strength (AGC level) off
scale and make interpretation of the received signal strength difficult. This condition
can be remedied by selecting 10, 20, or 30 dB attenuation of the received signal
by turning the INPUT ATTEN switch to the respective “10", “20”, or “30” position.

c. The last received Chirpsounder records, one for each path, are stored in
three separate display menories. The DI SPLAY switches select which of these
records will be shown on the CRT. The display nenories are automatically updated,
i ndependent of the settings of the DI SPLAY switches. Thus, programed soundings
(receiver sweeps) are independent of CRT display operation. Receiver sweeps are
determi ned by the path programmer only. Sweep activity is indicated by the LED
nuneric display (M and path) and the CRT load line cursor which indicates the
i nstant aneous receiver frequency on the CRT display. The CRT DI SPLAY controls
may be operated at any time with no effect on the receiver’'s sweep operation.

d. Up to six fixed cursors can be stored and displayed on the CRT. The novabl e
cursor is controlled with the CURSOR (left) and (right) swtches.
The frequency setting of the movable (blinking) cursor is displayed on the digital
MHz readout when the CURSCR FREQ pushbutton switch is pressed. A fixed cursor
is positioned on the CRT by placing the novable cursor (using the CURSOR

, Switches) at the particular frequency of interest and pressing the CURSOR

STORE switch. The fixed cursors remain stored and displayed for all sweeps and for
all path displays until erased. A fixed cursor is removed by placing the novable
cursor over the fixed cursor and pressing CURSOR ERASE switch.

e. Due to slight differences in the absolute frequency of the sounder transmtter
and receiver frequency standards, the Chirp sounder records will slowy drift up or
down on the receiver CRT. This drift requires an occasional mnual slip adjustnent
of the receiver synchronization to recenter the Chirp sounder record on the CRT.
| f however, this manual slip adjustment is required more than once every eight hours,
the frequency standard shoul d be adjusted (paragraph 5- 2IJ]. The slip adjustment is
made with the receiver MANUAL SYNC controls as foll ows:

(1) Wait until the RCS-4B starts a sweep for the path to be recentered.
(2) Select the CRT display for the path to be recentered.

(3) Turn the MODE switch to the SET positon corresponding to the path to be
recentered, and set the SLIP RATE to 1 ns/sec.
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(4) \Wen the receiver starts showing Chirp traces on the CRT, place the
MANUAL SYNC switch either to ADV position to raise the traces on the CRT or to RET
position to lower the trace. The traces nove as the receiver changes synchronization
by 1 ms for every second the ADV/RET switch is activated. The total CRT display
range is 5 ns for the 2-30 MHz sweep (or 10 ns for the 2-16 MHz sweep). Thus,
activating the MANUAL SYNC switch for 1 second (at the 1 nms/sec slip rate) noves
the CRT display by 20% of its range when operating on a 2-30 MHz sweep.

(5) After recentering, place MODE switch in PROG position

The receiver synchronization nay be changed at any tinme, even when not sweeping.
However, the change in synchronization is only imediately visible at the CRT |oad
l'ine cursor while sweeping. |f the receiver synchronization is changed when the

sweep is stopped or during a portion of the sweep where there are no chirp traces,
there will be no imediate indication on the CRT that the synchronization has changed.
The result of the change will be visible only when the sweep advances to the propagat-
ing band where the change in trace position wll be visible.

NOTE

Do not change the synchronization of a path while the receiver is sweeping
a different path (i.e. do not slip PATH 1 while sweeping PATH 2).

3-10.  SYNCHRONI ZATI ON

3-11. The RF sweeps of the RCS-4B and TCS-4B nust be synchronized in tine to an
accuracy of about one mllisecond for proper operation. Because it would be extrenely
difficult to directly synchronize the receiver and transmtter programtimers to this
accuracy, a four-step procedure is used that makes synchronization relatively easy.
This four-step procedure, summarized in steps a thru d below, is descrilied 1n para-]
graphs [3-12] thru 3-19

a. Establish the TCS-4 sweep program and determne which 5 nminute segnments
of the hour a particular transmitter is transmtting and set the receiver PATH
PROGRAMMER to the sane segments. For exanple, path 1 sweep may be set for 00,
15, 30 and 45 minutes; path 2 set for 05 20, 35 and 50 minutes; and path 3 set
for 10, 25, 40 and 55 minutes.

h. Establish the transmtter clock tinmng relative to real tinme. For exanple, the
clock could be started 1 mnute and 14 seconds after the 00 minute and 00 second of
the real time hour. When operating a multiple (2 or nore paths) sounding network
it is recommended that the transmitter clock start times be offset from one another
by a mnimm of two seconds (even when the individual path sweeps are progranmmed
for different 5 minute segments of the hour) to avoid any possibility of accidently
synchroni zing the receiver on the wong transmtter. For exanple, path 1 start
time mv be four seconds after the time reference (e.g. WW); path 2 at seven
seconds after; and path 3 at 15 seconds after. To insure reception of all three paths
y thout loss of data, the path start time offsets should be within a 20-second “win-

ow'.

c. Mnually start one of the RCS-4B receiver path clocks to match the desired

transmtter start time fromstep b. The receiver path clock nmust be started with a
+1 second accuracy.
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d. Wen the next regularly programmed sweep of the RCS-4B starts for that
transmtter, fine adjust the RCS-4B sweep and time synchronization by nmeans of the
AUTO SYNC and/or MANUAL SLIP procedure until the receiver detects the transmtted
signal and the received signal is properly displayed on the RCS-4B CRT display.

Because in the normal progranmer node, the RCS-4B displays path 1 time only, care
shoul d be used in setting the path 1 clock as the basic clock for all transmitters. Al
transmitter start times should be set relative to the path 1 clock. It is recomended
that, if only one or two transnitters are to be received, they be synchronized with
the path 2 and/or path 3 clocks using the path 1 clock as a baseline time reference.
In general, the path 1 clock is set as #x seconds relative to some external source.
International time standards (e.g. WA) time reports given every mnute or by inter-
national shortwave broadcast stations (e.g. BBC) or synchronized wist watches
(preferably electronic digital watches) can be used. Then, the path 2 and path 3
clocks are set relative to path 1 time. Another nmethod is by voice contact between
the transmtter and receiver operators via telephone or on a prearranged frequency
using HF radio.

3-12. STARTING PROGRAM CLOCKS. To set the RCS-4B path programer and
associated clock timers follow steps a through i below To set the clocks with large
time offsets, refer td_paragraph 3-13.] To set path clocks 2 and 3 relative to path 1
timng refer tf paragraph 3-14]for additional information.

Place MODE switch in MAN and press RESET. Receiver frequency is set to 2.00
MHz

b. Place MDE switch in the SET 1 position or for the path clock that is to be
synchroni zed. Press RESET. Tine is set at 00:00.

¢c. Turn all PATH PROGRAMVER t humbwheel switches to the appropriate path
nunber(s) for each 5 minute segment of the hour.

d. Set the ANTENNA SELECT thunmbwheel swi tches for the appropriate antennas
connected to the receiver (refer to 3-7, step d) .

e. Set the FREQ range switch to appropriate 2-16 or 2-30 MHz position.

f.  Establish clock start time relative to an external tinme reference (or to path
1 clock) to within *1 second accuracy. (Path 1 tinme can be made to appear on the
digital display by pressing the DI SPLAY TIME PATH 1 pushbutton when the MODE
switch is in SET 2 or SET 3 position.)

At appropriate start tine press START. The path clock starts and, if the 00
M E- PATH PROGRAMMER t hunbwheel switch has been set to the sane path
nunber, the receiver sweep starts.

h. Check the accuracy of receiver clocks to time reference by observing LED
clock timer display. It is desirable for the receiver clock to be set to the tine
reference with less than 0.5 second error (#1.0 second maximum). If the time error
is greater than 0.5 seconds, place the MANUAL SYNC-SLIP RATE control to 50 ns/see
and monentarily push the MANUAL SYNC toggle switch to ADV to speed up the
receiver clock, or to RET to slow down the receiver clock relative to the time reference.
Pressing the ADV/IRET toggle one way for 10 seconds will change the receiver clock
by 0.5 seconds fromits previous timng.
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i, Turn BATT switch ON

3-13. SETTING THE PROGRAM CLOCK W TH TIME OFFSETS. The ADV Tl MER
button is used to preset the receiver clocks to real time (as determned fromtine
standard WA or simlar source). It can also be used to preset the receiver with a
start time offset. Each tine the ADV TIMER button is pressed, the receiver program
clock timer will advance by one mnute fromits previous setting. This is done so that
individual transmtters can be distinguished from each other by different start tine
offsets. The ADV TIMER button operates only on the particular path programtimer
selected by the MODE switch in one of the three SET positions; i.e. if the MODE
switch is in SET 1, only the path one tiner is affected by the ADV TIMER button.
Note that timng offsets are defined as the tinme that a sweep starts after an integer

5 mnute interval of a real tinme standard. For exanple, if the start time offset is

2 minutes and 20 seconds, the sweep programmed for the 00 minute segnent will start
at 02:20 real time, and the 05 mnute program sweep will start at 07:20 real tine, etc.
Fol [ ow these steps to begin a sweep with a timng offset:

a. Place the MDE switch in the SET position for the path timer desired (for
exanple SET 1) , and press RESET.

b. Determne how much time the start of the sweep is to be offset. For exanple,
assume the offset will be 2 minutes and 20 seconds.

c. Establish accurate real time by tuning to a time standard (WW) or using
digital watches to note the mnute and second.

d. Carefully note when the watch or standard reaches 00 seconds of a mnute,
Note what the mnute is, for exanple, 16 mnutes past the hour.

e. Count 20 seconds (for this exanple) after the 00 second on the watch. \Wen
it reaches 20 seconds, press the START button. The clock time will now start count-
ing on the 6025 LED displ ay.

f.  Press the ADV TIMER button to set the minute counter on the display to the
real time (fromdigital watch or WAW) minus two mnutes (for this exanple). Thus,
if it was 16 mnutes past the hour the ADV TIMER button nust be pressed to read
14 mnutes on the display.

g. The clock is now offset 2 nminutes and 20 seconds fromreal tine. You can
check this by conparing the 6025 timer display with WW or a digital watch when the
di splay reaches a mnute mark.

3-14. SETTING PATH 2 OR 3 CLOCK RELATIVE TO PATH 1. It is often convenient
to coordinate path clock timng with path 1 as the master reference and path 2 and 3
set with a defined delay offset relative to path 1. For exanple, path 2 clock starts
four seconds after path 1, and path 3 clock starts 10 seconds after path 1. To set
path clocks 2 or 3 timng relative to path 1 follow these steps.

a.  Make sure path 1 clock is running and properly synchronized as the master
reference.

b. Place the MDE switch in SET 2 position, and then press RESET. Cock tine
display will read 00:00 and path nunmber will show a flashing 2.
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¢c. Press and hold down the DI SPLAY TI ME-PATH 1 button. The LED cl ock dis-
play will show path 1 timng while path 2 indicator continues to flash.

d. Wen the (PATH 1) clock display advances to the desired delay offset (for
exanpl e 4 seconds), press START. This will start the PATH 2 clock.

e. Release the DI SPLAY TIME PATH 1 button and note the PATH 2 clock has just
started. To check the delay offset between path 1 and path 2 timng, alternately
press and release the DI SPLAY TIME-PATH 1 button and the clock display will alter-
nate between path 1 and path 2 timng so that a conparison can easily be made

f. Set MODE switch to SET 3 and repeat above procedure to set PATH 3 cl ock
relative to PATH 1.

g. Place MODE switch to PROG position when finished.

3-15. SYNCHRONI ZATION W THOUT PREDETERM NED SWEEP TIM NG  The fol | ow ng
nmethod can be used if there is no opportunity for prearranged timng or operator con-
tact.

s. The TCS-4 transmitter sweep is started at maxi num power at any arbitrary
time and is set to sweep every 5 mnutes at a prearranged sweep rate

b. The RCS-4B receiver operator, using a standard sideband HF receiver,
nmonitors a clear voice bandwi dth channel on a frequency that typically propagates
for the time of day. (For paths |ess than 1000 km 2-6 MHz at night and 4-10 Mz
during daytime should be satisfactory; for longer paths, frequencies 1.5 to 2.0 times
hi gher can be used.) The operator listens for the characteristic “chirp” sound
resulting when the transmtter signal passes through the received bandw dth. For
a 100 kHz/second sweep, the chirp sounder signal remains in a 3 kHz channel only
30 mlliseconds and sounds like a very brief whistle or sliding pitch tune. For 50
kHz/ second sweep, the sliding tone can be heard for at least 60 ms and the nonitoring
process is easier.

c. Wen the receiver operator believes he has heard a chirp signal pass through
his channel, he notes the tinme and nonitored frequency and then tunes to another
clear channel 1 Mz higher. For a 100 kHz/second sweep, the chirp will be heard
exactly ten seconds later; for a 50 kHz/second sweep, a 20 second period is required
If the chirp is heard again, the second frequency and time are noted.

d. If nochirpis heard, the operator retunes to the original clear channel and
waits to see if the sane chirp-like signal is heard exactly 5 nminutes later. If the
chirp signal is heard at the appropriate time, it is recomended that the operator tune
to another channel 1 MHz higher and listen again for the signal, repeating the process
until no signal is heard. This helps to approximately establish the expected propa-
gating frequency range.

e. If the operator believes he heard a chirp signal, he should retune his monitor

receiver to the frequency where it was best heard and wait to see if the signal is
heard again exactly 5 mnutes after the first recorded observation.
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f.  The nonitored chirp sweep start time can then be deternmined relative to the
baseline time reference by conputing the difference between the nonitored frequencies
and 2 MHz, dividing that difference by the observed sweep rate, and subtracting the
resul ting nunber of seconds fromthe recorded times. All observations should result
in the same start time within a one-second tolerance or additional observations are
necessary.

3-16. SWEEP SYNCHRONI ZATI ON. The final step in synchronizing the receiver with
a transmtter is the fine adjustnent of the receiver tinmng and sweep synchronization
to exactly match that of the transmitter. This is acconplished by using the automatic

synchroni zation procedure,[ paragraph 3-17, or by manual synchronization] paragraph
3-18.

NOTE

When the path clock start time is known relative to the PATH 1 clock or to
an external time reference, this information should be carefully noted as it
will facilitate the synchronization process should there be difficulty later.

3-17. AUTOVATI C SYNCHRONI ZATI ON PROCEDURE. After the receiver programrer
and clocks have been set as described [[n_paragraphs 3-12 thru 3-15, the AUTO SYNC
circuit is used to acquire and lock the receiver onto the transmtter signal

a. Check the follow ng:
(1) FREQ range switch is set to the appropriate 2-16 or 2-30 MHz position.
(2) ANTENNA SELECT thunmbwheel switch is set appropriately.

(3) INPUT ATTEN is set to 0 dB, or 10 dB in high noise areas or when heavy
interference is expected.

(4) PATH PROGRAMMER switches are set correctly.
(5) Path clocks are set and running
(6) BATT switch is ON

b. Wen the next programmed sweep starts for the path to be synchronized,
perform the follow ng:

(1) Place the MXDE switch in the SET position corresponding to the path to be
synchroni zed.

(2) Press AUTO SYNC pushbutton to initiate automatic synchronization process.
The AUTO SYNC button shoul d be pressed just before the sweep reaches the expected
propagating band for the path, if known. For exanple, if it is known that the
propagating frequencies for the path are 10 to 20 Mz, the AUTO SYNC button shoul d
be pressed when the sweep reaches approximately 9 MHz. If the propagating band is
not known, press the AUTO SYNC button just after the sweep starts, around 2.5 Miz.
The AUTO SYNC indicator |anmp flashes while synchronization is underway, and the
CRT load line indicator noves at a faster rate than the digital frequency readout
i ndi cat es.

3-15



™™ 11-5820-917-13

(3) The AUTO SYNC switch-indicator stops flashing and remains it when
internal criteria for probable signal acquisition are net. If no signal acquisition
occurs, the AUTO SYNC feature terminates just before the upper frequency limt is
reached.

(4) Verify that proper signal acquisition and synchronization has occurred
by listening for an audio tone fromthe speaker and |ooking for a Chirpsounder record
to appear on the CRT. Mike sure to select CRT display path nunber that is the sane
as path being synchronized.

(5) If no tone is heard and no Chirpsounder record is displayed, the signa
acquisition circuit has been falsely triggered. After a false sync the path clock may
have to be reset. Check the receiver clock timng relative to reference and correct
if necessary. Refer to[paragraph 3-12]h. |If the clock timng is correct, the auto sync
process can be restarted by pressing the AUTO SYNC button again. The auto sync
process can be repeated (or restarted) as many times as necessary to achieve synchro-
nization as long as the receiver path clock timng is correct, and the receiver is making
a programred sweep for the path to be synchronized when the AUTO SYNC button is
pushed. On rare occasions, the AUTO SYNC circuit will be falsely triggered repeated-
ly in the same frequency range by the presence of a |arge nunber of interference
signals. To avoid this situation, try turning the INPUT ATTEN to 10 dB .

(6) Wen signal acquisition ocurs, the Chirpsounder record nmay be noved to
the desired position on the CRT screen bv setting the MANUAL SYNC- SLI P RATE
switch to the 1 mllisecond per second position and pushing the ADV/RET switch to
move the display up or down. (Refer to[paragraph 3-181g).

NOTE

The Chirpsounder record obtained i mediately after auto synchronization

will not be registered correctly with the frequency calibration on the CRT.

Do not use this first record for frequency managenment data. The next

conpl ete Chirpsounder record will be registered correctly.

(7) Cccasionally the AUTO SYNC circuit will lock onto the chirp signal and the
chirp tone will be heard in the receiver audio, but no traces will be visible on the
CRT display. Wen this happens the signal traces are just above the top of the CRT
di splay area and can be brought back down on screen as foll ows:

(a) Set Controls:
Mode = SET (of path synchronized)
SLIP RATE = 1 ms/sec
CRT DI SPLAY = Path being synchronized

(b) Listen for chirp audio tone and depress MANUAL SYNC toggle to RETard
whi | e watching CRT.

(C Tone should drop in pitch and chirp trace should slowy mve down from
top of the CRT.
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(d) Rel ease RETard switch when traces are approxi mately centered or slightly
bel ow center of CRT. Audio tones should be approximtely 1000 Hz in pitch.

(8) Place MXDE switch in PROG position.
3-18. MANUAL SYNCHRONI ZATI ON PROCEDURE

a. Performall steps (1 thru 6) of paragraph 3-17] a above, and then place the
MODE switch in the SET position corresponding to the path to be synchronized.

b. Place MANUAL SYNC-SLIP RATE switch in the 50 mllisecond per second
position. Adjust AUDIO GAIN to hear signal when acquired.

c. Search for the transnmitted signal by pushing ADV/ RET (advance-retard)
switch to ADV position for 20 seconds, then RET position for 40 seconds, then
alternate to ADV and RET positions for 40 seconds each until signal is acquired.

NOTE

At the 50 mllisecond per second slip rate, the procedure of step c causes
the receiver sweep timng to advance and retard over a plus or mnus 1-
second window relative to the original start time. The original start
position is reached by holding the |ast sweep advance or retard action for
20 seconds. If the receiver operator is convinced his start time is matched
to the transmitter start time within a smaller window, he may reduce the
tinme he holds the ADV/RET switch in each position. In any event, interrup-
tion of the advance/retard routine may cause |oss of the original start point.
If this occurs, recovery is best achieved by checking the clock timng and
repeating step ¢ at the start of the next sweep.

d. Wile advancing or retarding the receiver sweep, listen carefully for any
chirp tone sliding in pitch, as opposed to the popping sounds meking up the back-
ground noise. The received chirpsounder signal is in the receiver passhand 100-200

;rilliseconds (depending on the sweep rate) 20 times longer than any background inter-
erence.

e. \Wien any chirp tone is heard, inmediately release the ADV/ RET switch.

f.If the switch is released quickly enough in step e, the tone should renain
audible. If not, rotate MANUAL SYNC SLIP RATE switch to the 10 position and
continue the search by pressing the ADV/RET switch to the opposite position from
that last used in the 50 position. Hold the switch for 5 seconds, then alternate
advance and retard actions for 10 second periods until the chirp tone is acquired,
or until the operator is convinced that a legitimte chirp tone was not heard. If no
tone is heard, hold last switch position for 5 seconds to return timng to original
point; then return MANUAL SYNC SLIP RATE switch to 50 and pick up search where
it was interrupted at step e above.

When the tone remains in audio passhand, the transmtter signal is acquired.

Rot%'te MANUAL SYNC- SLIP RATE switch to 1 position. Mnentarily place ADV/ RET
switch in ADV position. The pitch of the tone should increase, and the Chirpsounder
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record line on CRT should nmove up. If this occurs, signal is properly acquired;

if not, (the trace moves down) the audible tone is the opposite m xer product of the
recei ver baseband output, and the receiver timng nust be advanced at the 1 mlli-
second /second slip rate until the Chirp sounder record trace drops to the bottom of
the CRT and folds over about the baseline of the CRT and starts nmoving up the CRT
screen. \Wen the tone is between 700 and 1200 Hz pitch, the signal should be visible
on the CRT display and in proper sync.

h. Use manual slip at 1 ns/see rate to position Chirpsounder record in center or
slightly below center of the display area on the CRT display.

i, If the Chirp signal is not acquired during the sweep, repeat entire procedure
during next programmed 5-nminute period for the path.

3-19. Following the automatic or manual synchronization of a path[{paragraph 3-17] or
3- 18) , the next programmed chirp record display for that path may appear vertically
di splaced fromits original position and may even be slightly off screen. Should this
occur, a mnor manual synchronization adjustment may be nade, while the sounding
is in progress. Follow these steps:

a. Place the MDE switch to SET 1, 2, 3 (as appropriate).
b. Place the SLIP RATE switch to 1 ns/sec.

Advance or retard the MANUAL SYNC until the sounder display is properly
positioned on the CRT.

d. Wen the display is properly positioned, return the MODE switch to PROG
position. Al further soundings will be in sync.

3-20. STANDBY POMER. In the event of primary power loss, all displays will turn
off. If battery power is on, the internal clock will continue to function until prinary
power is restored or the batteries discharge. The duration of the battery pack life
I's dependent on anbient tenperature. At 23°C life of a fully charged battery will
exceed 24 hours. At 0°C, battery life may be no longer than eight hours. Wen
primary power is restored after an interruption, the receiver nmay generate a random
out - of - sequence frequency sweep. \When this sweep is conpleted, normal operation
wi || comence on the next progranmed 5-nminute interval.

3-21. SHUTTI NG DOWN THE RECEI VER

3-22. If all receiver power is to be shut down, but tinme synchronization (tenporarily)
mai ntai ned, make sure that the BATT switch on the 6025 is ON.

3-23. [f receiver is to be shut down with loss of time synchronization, turn BATT
switch OFF . Then, turn off power switch on the 4028 unit.

3-24. For shutdown of nmore than two days, the follow ng steps should be perforned:

a. For receivers with the non-rechargeabl e standby battery supply (P/N 6025-
1008), turn BATT switch OFF, and then turn off the 4028 power switch.
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b. For receivers with the rechargeable standby battery supply (P/N 6025-1018),
perform these steps:

(1) Operate equipment fromnormal AC |ine power for 24 hours (mnimm to
fully charge batteries. (Batteries nust not be stored if discharged.)

(2) Turn BATT switch ON at 6025 front panel.
(3) Turn off AC line power to RCS-4B.

(4) Press TEST switch on 6025 front panel and verify green BATT test
i ndi cati on.

(5) Renobve battery supply from 6025 and momentarily press battery cutout
pushbutton (S1) through hole in battery box top cover.

(6) Reinstall battery supply in 6025 with AC |ine power off.

(7) Press TEST switch on 6025 front panel with AC |ine power off and BATT
switch ON.  Verify that BATT test lanps on front panel do NOT |ight.

(8) Turn BATT switch OFF.
(9) Secure equipnment for shipping or storage.
CAUTI ON

Do not turn on AC line power to instrument at any time after the batteries
are disconnected with battery box cutout pushbutton until equipnment is
ready for normal use. Applying AC line power to unit automatically re-
connects batteries to battery charger circuit (even with front panel BATT
switch off) and slowy discharges batteries when AC line power is renoved.
If AC line power is accidentally applied prior to storage, repeat procedure
starting at step b above.

3-25. For long termstorage (nore than six months) of receivers with the non-
rechargeabl e standby battery supply, renove and store separately the D-cell
batteries. For receivers with the rechargeable battery supply, first, performthe
procedures @f _paragraph 3-24 b above, then renove the conplete battery drawer
assenbly from the 6025, and store separately to avoid damage from any possible
battery cell |eakage.
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3-20

NOTE

Early versions of the rechargeable battery supply - part nunber
6025- 1018, Revision A - did not include a battery cutout pushbutton
swtch (S1). Later versions - Revision B and on - include the cut-
out switch (S1) and a deep-discharge battery protection circuit that
prevents battery damage if the battery supply is accidentally left

on and allowed to discharge. The Revision A version of the battery
supply may suffer permanent damage, and cannot be recharged, if it
is allowed to conpletely discharge or if it is stored for |ong periods
without first being fully charged. Operating procedures for the
Revision A version of the rechargeable battery supply are the sane as
for the non-rechargeable battery supply. However, the Revision A
rechargeabl e battery supply should be stored only after it is fully
charged. If difficulties or poor performance are encountered wth
the Revision A battery supply, contact BR Conmunications for

assi stance or repalir.
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SECTI ON 4
THEORY OF OPERATI ON

4-1. | NTRODUCTI ON

4-2. This section of the manual contains descriptions of the circuits which conprise
the RCS-4B receiver. Systemand functional block diagrans are included to aid in
under standi ng operation of circuits and subsystens. Detailed schematic diagranms are
included as fol douts.

4-3. FUNCTI ONAL DESCRI PTI ON

4-4. The RCS-4B receiver consists of three rack- mounted units as shown in[figurel
4-1. The 6025 control /display (unit 1) contains the circuit nmodul es that perform
timng and control functions and process the baseband signal and AGC voltage (from
the 4028 receiver) to produce an ionospheric sounding record with an AGC bargraph
on the 6025 CRT display. Aso on the 6025 is a nuneric display of systemtime
receiver tuned frequency and path in progress. The 4028 receiver (unit 2) is a
synt hesi zed heterodyne HF receiver that receives the chirp signals on one of three
antenna inputs via power dividers in the 6043 unit. The triple conversion receiver
produces a baseband signal suitable for spectrum analysis. Al local oscillator mxer
injections are derived froma phase-locked | oop synthesizer. The 6043 power divider
(unit 3) uses three separate four-way power dividers to provide the 4028 receiver
with three antenna connections and to furnish up to three additional antenna connec-
tions for use with communications receivers. The functional elenents and inter-
connections of receiver units and assenblies are shown in the block diagrans of

figures FO-1 and FO 2.
4-5. 6025 CONTROL/DI SPLAY UNIT (UNIT 1)

4-6. The 6025 unit conprises five major functional sections as shown in
Also, included are voltage regulators, a standby battery supply, front panel controls
and the receiver self-test circuit. The frequency standard function is provided by
assenbly 1A6 which contains two circuit cards and an oven-encl osed crysta
oscillator. As another functional section, the spectrum analyzer circuits are in a
single module (1Al) containing two circuit card assenblies. The receiver contro
section includes the 3-path controller module (1A 4) and the auto/sync circuits which
are part of assembly 1A5. The 3-path controller nodule contains two circuit card
assenblies. Considered part of the CRT display section are the circuits of the dis-
play logic modul e 1A2, display nenory modul e 1A3, and CRT display nodul e 1A7.
Both the 1A2 and 1A3 nodules contain two circuit card assenblies while 1A7 nodul e
contains one circuit card assenbly.

The numeric display nodule 1A9 contains two circuit cards. The 6025 Control/Display
provides all control and timng signals for the 4028 Receiver. The 6025 anal yzes the
received signal for display of real time ionospheric conditions. These signals are

di spl ayed on a front panel CRT, producing an easily interpreted Chirpsounder record,
or ionogram The descriptions that follow for the 6025 circuits are grouped by func-
tional section.
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4-7.  FREQUENCY STANDARD SECTI ON

4-8. FREQUENCY STANDARD 1A6 (fidures FO-7 and FO-8) (S/N 400101 and on)
This nodul e provides highly accurate 5 Miz outputs for use by the synthesizer and
timng clocks and al so provides +5 volts DC (referred to as +5VB )power to the
clock circuits. The +5VB supply is generated by a switching regulator (within the
1A6 nodul e) that has a battery backup (1A8) so that tine clock synchronization

can be maintained during an AC line power failure. The frequency standard has
three subassenblies A, A2, and A3. Assenbly 1A6Al is a high stability, |ow noise
oven-enclosed, 5-Miz crystal oscillator. It is constructed in a dewar flask to reduce
heat loss and thereby mnimze oven power consunption. The oscillator has an in-
ternal voltage regul ator whose output (8 volts) appears at AlJ1-2[(figure FO7).
This voltage is used to trimthe frequency (coarse and fine) by applying an adjust-
able DC bias to AlJ1-1. (n fiqure FO{7, QL, @, and CR3 conprise a voltage
regulator to power the unit during normal operation. |In the event of primary power
failure, the battery supply on E15 is switched in by CRL. Diode CR2 prevents the
battery voltage from appearing on KL during a primary power failure. This allows
KL to close after a few nmilliseconds delay and bypass CRL eliminating CRL power
loss .

4-9. The switching regulator 1A6A3 [(figure FOI8) provides +5VDC power (+5VB)

for all critical timng circuits involved with receiver synchronization. Regulation

is controlled by regulator UL. Switching transistor QL and clanping diode CRL
provide variable width drive pulses into storage inductor L1. L1-C2 provides the
phase shift necessary for oscillation and determnes the switching frequency. L2 and
C3 forma ripple reduction smoothing filter. The switching regulator has a 1.5 anp
fuse on its input to prevent serious damage in case of a long-termshort. Grcuit
damage from nmonentary shorts is protected by internal current limting (R2).

4-10. SPECTRUM ANALYZER SECTI ON

4-11. SPECTRUM ANALYZER 1Al. The spectrum anal yzer circuits process base-
band audio (0-500 Hz) analog input (fromthe 4028 HF receiver section) and supply
the resulting spectrumto the CRT display section. Sounder signals are received

by the 4028 receiver via different ionospheric nmodes and are separated into tones

of frequency proportional to their relative time delay. The resulting receiver mlti-
tone output is transfornmed into a nulti-nmode sounder display (for the CRT) by the
spectrum anal yzer, each tone representing a node. The basic concept of the spec-
trum analyzer is to provide high resolution spectral analysis of the incomng base-
band signal fromthe receiver. That is, the spectrum anal yzer resolves the conposite
anal og waveforminto a group of distinct spectral lines (or tones) which make up the
received analog chirp signal. However, the analyzer nust also performthis spectra
analysis rapidly to keep up with the continuously changing anal og chirp signal

Thus, the analyzer operates in “real tine” to process the spectrumas quickly as

the spectrum changes. The rate of change of the spectrumis determned by the
nature of the chirp signal and the analysis bandw dth. In normal operation, the
spectrum anal yzer is capable of processing the spectrumover six times faster than
the “real time” linit. To do so, the analyzer operates with a hybrid digital/anal og
technique. The analog input signal is Ato-D converted and |oaded into a continuous-
|y updating and continuously recirculating high-speed nenory. The output of the
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hi gh-speed recircul ating menory is D-to-A converted and the resulting anal og
waveformis a “time-conpressed- frequency expanded” replica of the sanpled input
wavef orm which repeats every nemory recirculation time. The Dto-A output is then
fed to a heterodyne m xer whose local oscillator injection is a frequency sweep (from
a linear VCO covering the entire bandwi dth of the frequency-expanded signal

every 60 nilliseconds. The output of the mixer is applied to a single, anplitude-
sanpled filter that is synchronized to the 60-mllisecond VCO frequency sweep and
the 300 mcrosecond nemory recirculation. (The filter is sanpled every 300 micro-
seconds.) The output of this filter is a series of voltage sanples which represent
the anplitudes of the spectral conponents of the analyzed waveform The resol ution
of the analyzer is “200 lines", (200 menory recirculation every 60 mlliseconds)
which is equivalent to dividing the analyzer input bandwi dth (e.g. 500 Hz) in 200
parallel, frequency analysis filters. It is this high resolution spectral analysis which
gives the chirp sounding technique the ability to make clearly defined, highly sensi-
tive soundings with good “mode” or tine delay, resolution. Functionally, the spectrum
anal yzer consists of an input section, dealing with the digital processing (time com
pressi on speedup) of the input signal, and an output section, covering the anal og
swept filter analyzer.

4-12. ANALYZER I NPUT SECTION (figures 4-2 and FO-9). The inconing signal

is first anplified and then sent to a sanple-and-hold circuit whose sanpling rate is
selected relative to the analysis range of interest. The analysis frequency range is
progranmed by changing TTL programming lines and controlling the selection (UL5)
of the sanple rate divider. The two analysis ranges normally used by the sounder are
500 Hz and 5000 Hz, which require sanple rates of 1500 and 15000 sanples per second,
respectively. The sanpling rate is always three times the highest input frequency of
interest. The normal analysis range for the receiver (except during auto sync) is
500 Hz. Analog sanples of the input waveform taken by the sanple and hold circuit
QL at the selected sanpling frequency, are entered into an A-to-D converter

(figure FO-9]13) and translated into six-bit digital words. Flip-flops UL and U3 are
used to latch the parallel output of the A/D converter before entering the data into
the menory |oad buffers. The clocking pulse for these flip-flops is the end-of-con-
version pulse (TP5) derived from the sanpling circuit. The menory load buffers are
eight-bit shift registers whose digital bits are clocked forward by the buffer control
circuit [(figure FO914). The new data is clocked into the load buffers at the sanpling
rate. The transfer of data fromthe buffer to the menory is keyed by the 2- M
nmenory clock but is also dependent on the status of the buffer control anti-coinci-
dence circuits. These circuits prevent coincidence problens between the |oading

and unl oading of the load buffer registers and insures that the contents of the

buffer are only clocked out following the “tail” of the circulating menory.

4-13. The menory (figure FO-9/]5) is a 600 word, 6-bit per word, MOS shift
register loop operating at a two megaword per second rate (300 mcroseconds per
memory revolution). Two 2-MHz clock signals of different phase, derived fromthe
12-MHz oscillator (figure FO-971) continuously clock each of six parallel storage
registers which collectively circulate data words at a 2-MHz rate. Each of the six
parallel registers consists of three, serially connected, 200-bit long, MOS shift
registers to produce the required 600 word |long menory. Each time a new input
sanple is available fromthe load buffer, it is loaded in place of the ol dest menmory
sanple following the “menory tail” [(fiqure FO®/4). This is achieved using a divide-
by-600 counter (U6, U7, and U8) which interfaces with shift register U29 to nove
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the memory tail by the sane nunber of words entered. The six-bit words circulating
in the memory are continuously clocked out at the same 2-MHz into a six-bit, digital-
to-anal og converter. This output constitutes a reconstructed analog replica of the
input signal over the last 600 sanples received by the menory. The frequency ex-
pansion, or time conpression, achieved by the analyzer menory is equal to the ratio
of the rate that data is read out of the nmenory (two megawords per second) to the
rate that data is witten into the menory. (2M +1.5K = 1333.3 compression factor).
Thus, the frequencies are spread between O and 666 kHz, i.e., the O'to 500 Hz i's
now translated into 0 to 666 kHz, (0 to 500) x 1333.3 = 0 to 666 kHz.

4-14. ANALYZER OUTPUT SECTION . (figures—433 and FO-10). The output
section of the spectrum anal yzer processes the analog frequency-expanded signal
and provides a spectrumoutput of 0 to 5 volts anplitude, 200-line frequency reso-
lution, and 60-mllisecond scan time. The 0 to 666 kHz signal fromthe digital-to-
anal og converter is lowpass filtered to renove transition spurs caused by the con-
version process. Followng the filter is a heterodyne m xer (U25-U26, figure FO
10/1). The mixer local oscillator (2.250-2.916 M) is derived froma VCO (Q,
[fiqure FGO-10/6) driven by a 60-mllisecond ranp generator (U 12,[ figure FG I0/5).
The VCO ramp is essentially equivalent to the CRT display vertical sweep. The
output of the mxer is applied to a fixed bandpass filter with an effective bandwi dth
of 3.33 kHz centered at 2.250 MHz. By sweeping the mixer |ocal oscillator between
2.250 and 2.916 MHz, the 0-666 kHz signal is translated to the filter center frequency.
This operation is equivalent to sweeping a 3.33 kHz wide filter over the 0 to 666
kHz range of the frequency expanded input data.

4-15. The mixer output is fed to the 2.25 Mz |IF processof_(figure FOJ10/2) and
is mxed with 2 Mz. The resulting 250 kHz difference is fed to the gain weighter
circuit. The gain weighter (Q7, fllgure FO-T073) reduces spurious sidebands on the
anal yzed signal caused by the data discontinuity at the nenory tail (the point where
the ol dest and newest sanples in the menory neet). The sanpling filter is a high

Q active bandpass filter (060, L3, QLO [figure FO10/3) centered about 250 kHz

and having an effective bandw dth of 3.33 kHz. This circuit linearly integrates
energy at 250 kHz within its bandwidth over the 300 mcrosecond nemory recircul a-
tion time. At the end of the 300 microsecond nmenmory recirculation, a small sanple
is taken at the positive peak of the 250 kHz waveform It is the voltage anplitude
of this sanple, which represents the energy in the filter over the last 300 mcro-
seconds, that is used to measure spectral anplitude. At the end of the 300 micro-
second period the resonant circuit is quenched (QL1) and the process is repeated.

4-16. The output sanple and hold circuit works in conjunction with the sanpling
filter and supplies the peak voltage data. The output of the sanpler (QL6,

[FO-TI0/B), consisting of stepped sanples of the signal waveform is fed to a | ow pass
spectrum filter for final smoothing before being sent to the CRT display logic circuits.

4-17. RECEI VER CONTROL SECTI ON

4-18. AUTO SYNC 1A5 (fjgure FO-ITJ] The auto sync circuit performs the logic
functions for automatic time synchronization of the receiver system A so, a part
of the assenbly contains the logic circuits to performthe receiver test which is
described in[paragraph 4-22. ] The function of the auto sync is to relieve the
operator of the task of critical initial synchronization between the receiver and
TSC-4B transmitter. In practice, the operator is required only to tine the units
towithin x1 - second of each other after which the auto sync circuit searches for,
and |ocks onto the chirp signal. Then, it fine adjusts the tinmng to synchronize
the chirp signal within the receiver analysis w ndow.
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4-19. On activation of the AUTO SYNC front panel sw tch, the AUTO SYNC | anp
flashes (U20, figure FO-I1I7]1), and a signal is sent to the receiver and spectrum
anal yzer to increase the bandwi dth to 5 kHz (from 500 Hz). In addition, another
signal (BSL) is sent to the advance control cir[curts (figure FO-11/2). This (BSL)
signal sets in motion the follow ng sequence

a. A burst of extra clock pulses producing a very rapid timng advance (E63,
FO 11/2) noves the 3-path programmer timng clock and synthesizer sweep one-second
ahead of the nominal tine.

b. A series of short clock interruptions (E66, FO-11/2) to the basic 100 kHz
clocks of the 3-path timer and synthesizer which effectively steps or retards the
receive systemback in time to a point one-second before the nomnal start tine
Bet ween each retard- step the chirp sweep and tiner clocks are allowed to proceed
normal |y for brief periods varying from 90 to 210 mlliseconds

¢c. During these periods the output of the spectrum analyzer is exanmined by the
auto sync circuitry to determne if a coherent (i.e., sane sweep parameters) chirp
signal is present:

d. A burst of extra clock pulses that again places the system one-second ahead
of the nomnal start tine; and

e. Retard timng slips as in b above. This sequence is repeated until a coherent
chirp signal is detected.

NOTE

The transmitter that the receiver is searching for nmust be within the
+1-; second window if the auto sync is to work properly.

To detect the presence of a coherent chirp signal, the output of the spectrum

anal yzer is sanpled by the data | evel detector circuit (U62_figure FO-11/3). If the
sanpl ed spectrum crosses an adaptive threshold Ievel (indicating the presence of

a chirp signal), then logic “1's" are loaded into a 1024-bit MOS nemory (U54).

The position of the “1's” in the nmenmory indicate the location of the coherent tone

in the spectrum anal yzer output scan. |If this occurs, a second sanple is taken to
check that the “1's” are still in the same positions to verify that the first detection
is not noise. If this checks out, a third (and final test) is run to determne the
presence of at least one recurring “1* to verify the coherency of the detected sig-
nal. If all three tests prove positive, the receiver is left in the tinme frame in which
the test occurred, a fine adjustment timng slip is made, and the auto sync circuit
is disabled.

4-20. If the signal “1's" are not detected and verified during the first test (which
is usually the case), then the receiver is retarded (moved) to the next time period.
These time periods correspond to every 4 kHz band in the *1-second window of the
chirp sweep (50 bands of 40 milliseconds each for 100 kHz/second sweep rate; 25
bands of 80 milliseconds each at 50 kHz/second). A 2-second burst advance takes
place at the end of 25 (50) of these periods if no synchronization occurs, and the
test sequence starts over. Each test spectrumis looking for a fixed tone within
the receiver baseband. Since the receiver is sweeping through the HF band and
crossing many non-sweeping signals, the only fixed tone that should be seen by the
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spectrum anal yzer would be a signal noving (sweeping) through the HF band at
the same rate as the receiver. An occasional strong interfering signal resulting in
nmonentary spectrum anal yzer overloads nmay falsely trigger an auto sync detection.
Therefore, up to three tests are made at each of the 25 (50) steps, to insure posi-
tive chirp signal identification and interference rejection. Once a conclusive

test has been achieved (three consecutive tests with “1* in the same position),

the position of the last “1* recorded in the nemory is transferred to an up-down
counter (Us0, Us7, fijgure FO-TI/3) where it is used to fine slip the receiver by a
proportional amount required to place the detected chirp tone within the normal
500 Hz receiver bandw dth, instead of the auto sync 4000 Hz search bandw dth.

An in-sync (INS) signal is then generated to restore the normal 500 Hz bandw dth
to the receiver and spectrum analyzer. |If the tests continue to near the upper
limt of the sweep (i.e., 256 seconds after the start of sweep) without achieving
synchroni zation, a restoration circuit (USZ_Tfigure FQ 11/2) resets the slip-

burst cycle to the original start time.

4-21. Each path in the receiver is designed to be individually, automatically
synchroni zed using the AUTO SYNC switch in conjunction with the SET positions of
the MODE control switch. [If the MODE switch is changed from a SET position
while performng an auto sync search, the auto sync function is shut down (U31,
[firgure FO-IT/1). This prevents |oss of sync in other paths.

4-22. RECEIVER TEST C/RCU T . The test circuit performs a rapid check

of receiver sensitivity and power supply parameters. The test circuit is activated
by the front panel TEST switch. Wen initiated, the test includes a check of
standby battery status, an overall DC power supply check, and an overall receiver
check. The receiver check uses an RF generator to sinulate an incomng signal,
then checks to see that the signal appears at the correct frequency and at the
proper amplitude. The DC power supply check is made using two, 8-input NAND
gates SUl and U2, [figure FO-T1/4). The vol tages checked (+5, -12, +12, and

+29/ +35) come from various points in the 6025 and the test is intended only to
indicate whether a malfunction is the result of a wiring or power supply fault.

The power supply test fails when the nmeasured voltages are approximtely 50%

in error. The inputs are conbined and applied to test gate U8-5. Indication of
battery condition is made by transistors B and Q4 (figure FO-11/4). These
transistors are activated by the TEST switch and are indirectly biased by R 25,

R26, and R27 according to the voltage present. @3 drives the battery green indi-
cator and is on for all voltages above 18 volts. @4 drives the battery red indicator
and is on for voltages below 23 volts. Since there is an overlap between the 18
and 23 triggering voltages, this niddle condition (indicating satisfactory but

margi nal batteries) lights both |anps.

4-23. For receiver sensitivity y test, activation of the TEST switch changes the
4028 receiver input fromthe antenna to a calibrated, sweeping, RF signal that
results in a fixed, 350 Hz tone at the baseband output of the “receiver. Since
the bandwi dth of the spectrum analyzer (which corresponds to the vertical CRT
trace) is 500 Hz, the resulting test output tone (350 Hz) is displayed 7/10ths
up the CRT screen, or .7 x 60 = 42 milliseconds along each sync clock period.
One shots U10 and U3 position a 5 mllisecond wide test w ndow, centered 42
mlliseconds after the start of the spectrum anal yzer scan (or CRT sync clock
period). If the signal is detected in this 5-mllisecond w de w ndow, U4-7 goes
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| ow which turns on the green test |anp by means of @ and U3. If the test tone is
detected outside the window (either before or after), U4 goes high and QL turns
on the red test lanp. The 2-nillisecond pul se at UL0-10 delays the start of the test
tone detection sequence to skip over spurious noise signals that are occasionally
produced by the spectrum analyzer at the very beginning of its scan. If the
receiver is not sweeping when the TEST switch is pressed, U8-12 is low, and

the receiver sensitivity test is bypassed so that only the power supplies are tested.
The results of the receiver sensitivity test and the power supply test are ANDed
at U8-6 such that both tests nust pass (when receiver is sweeping) before the
green test light turns on.

4-24.  3-PATH CONTROLLER 1A4 (S/N 400101 and on). The 3-path controller
modul e consists of the 3-path programmer circuit 1A4A2 and the receiver control

circuit 1A4AL. Its function is to control the synchronized timng of the chirp
receiver relative to the transmtter for automatic time-programred sounder
operation.

4-25. 3-PATH PROGRAMMER (fipure 4-4 and FO 12) (S/'N 400101 and on). This
circuit uses three 60-mnute tinmers and associated five-minute interval decoders
to performthe auto programstarts. The 100-kHz clocks for the three tiners
are obtained fromthe receiver control circuit (1A4Al). The clock for timer 1 is
applied to U67-5 (figure FO-1272), the first of five cascaded decade counters.
The output appearing on U52-7 is one pul se/second. W27 (divide by 10) is the
“seconds” counter. 26, programmed to divide by six, is the “ 10's of seconds”
counter. U25 and U33 work similarly for the mnutes and ten's of minutes. The
other two timers are identical to timer 1. The clock circuits are powered from
the +5VB supply generated by the swtiching regulator (1A6A3). This supply
has a battery backup so timing synchronization is maintained during prinary
line power failures. The timers are controlled by run /reset latches, forned by
U5, W3 and U34 (filgure FO-T2/T). UA7-10 provides a monentary reset pul se
to the mnutes and 10's of mnutes counters when the front panel RESET push-
button is pressed. Actuation of the ADV TIMER pushbutton increments the
mnutes counter by the addition of an advance tiner pulse from U47-6. UL6
through U23 (figure FO-12713) formfour, four-pole triple throw swtches that
switch the BCD outputs of timer 1, timer 2, and timer 3 to the LED display.

The “mnutes” outputs of each timer are decoded by 5-minute interval decoders
U13, U8 and W9 (filgure FO-12/4). These decoders trigger one shots U68 and
U7 at the beginning of each 5-minute segment of the hour of their respective
timer. Wen the start of a 5-minute segment is decoded, four-pole, double-throw
switches U 12 and U 10 route the BCD outputs of the appropriate tiner to UL

UL converts the four line, BDC, 5-minute segment time code, to a 1 out of

12 code.

4-26. The 12-output lines of UL (figure FO 12/4) are connected to the comon
termnals of 12, single-pole, 4-throw switches on the front panel. U 1 provides
a | owgoing pul se output for approximately 50 microseconds (the period of the
one shots U68 and U7) on the line corresponding to the start of the particular
decoded 5-minute segnent. The front panel switches select which path is
initiated for each 5-mnute segment of the hour: 0 = no sweep, 1 = Path 1, 2 =
Path 2, 3 = Path 3. The three possible path lines (on J5- 16, -2, -15 respective-
ly) are gated by U4 with their respective timer pulse to produce an auto start
pulse at Us-6. U2 latches the path code for the 5-mnute segment for use by
other circuits in the receiver.
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4-27. RECEI VER CONTRCOL (figure 4-5]and FO-13) (S/'N 400101 and on). This
circuit perfornms various logic functions associated with the operation and control
of the RCS-4B. (One, it provides a 100-kHz clock for each of the timers of the
3-path programrer with provision for slip synchronization; second, it counts

the VCO prescaled “count” signal from the synthesizer to drive the LED display
with the receive frequency of the receiver; third, it interfaces with the CRT
display logic to put the CRT cursor frequency on the LED display, when
requested; and last, it generates commands to automatically select the appropriate
preselector filters as the sweep progresses. The preselect filters are located in
the 4028 unit.

4-28. The 5-MHz standard enters on J1 and is connected to U5l and U52 (figurel
[FO137]2) which forms a divide-by-50 yielding a 100 kHz square wave on U52-5.
U47, U46 and U39 are decade dividers which divide the 100 kHz to 5, 1, and
0.1 kHz. These three additional rates are used to nmodify, or “slip” the 100

kHz clocks sent to the timers by 5 1, or 0.1 percent (fast, mediumor slow).
The rates are identical to, and controlled by, the same means as the slip rate
dividers in the synthesizer. Speeding up or slow ng down the basic 100 kHz
clock allows the synchronization timng to be advanced or retarded. Add pul ses
at U35-6 and delete pulses at U35-8 are summed with the 100-kHz clock only
when the front panel MODE switch is in Set 1, Set 2, or Set 3 position, and the
ADVI RET switch is depressed to add/delete pulses to the selected timer only.
All the circuits that provide the 100-kHz clocks to the timers are powered
fromthe +5VB supply fromthe switching regul ator 1A6A3. This supply has a
battery backup so timing synchronization is maintained during primary power
failure. Auto sync control pulses fromthe auto sync module are applied to
U35-4hand U35-10 to adjust the receiver timng during the auto sync timng
search.

4-29. The count signal (f) that is input on J3[(figure FO-13/3) is related to
the receive frequency 1st L.O as follows:

f, = 1st L.O Frequency
20

The first L. O frequency is related to the tune or receive frequency as follows:
L. O Frequency = tune FREQ + 40.2 M1z

The count signal is processed by receiver control circuits to give an instan-
taneous readout of the receiver sweep frequency. This signal (f. = 2.11 Mz
to 3.51 MHz) is buffered by U31-10 and is fed to U40-6. W40 is a digital
counter programmed to divide-by-5. A gating control on U40-13 enables the
divider for 10-mllisecond count intervals. The output of U40 is sent to a four-
decade divide string, W29, U30, U32, and U33. At the conclusion of the 10-
mllisecond period, the count in the counters is latched in output |atches UL5

t hrough U8 whose outputs drive the LED display. Counter gating is provided
by a 100-HZ signal fromthe slip rate divider U39-12, which drives Ul9-1, a
divide-by- 2 circuit. The five inverters (U34_Tfiqgure FO-13/4), which drive
U19- 13, cause the 10-nmillisecond on, 10-mllisecond off, gate output at UL9-7 to
be slightly asynetical in time to avoid counter indecision when the synthesizer
is set to an integer frequency such as 2 MHz. (The 10-mllisecond gate is on
approxi mately 20 nanoseconds |onger than the 10-nillisecond gate off tine.)
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4-30. The logic for the cursor to frequency conversion is represented in the

di agram of This function is performed by cursor storage and readout
(1A2A1) and receiver control (1A4Al) circuits. Every 10-milliseconds, the start/
stop flip-flop U268 (Tigure FO-13/3) gates a clock derived fromcount divider U40
into BCD up-counters W20, W23, U24, and U27, which are started from count

0199. Each clock pulse advances the counter (U20) by one count of the “10 kHz”
decade of the LED display. This clock is also fed simultaneously to binary down-
counters (W43, W44, WA5) on the cursor storage and readout circuit (1A2A1) which
contain a binary nunber representing the position (along the frequency axis) of
the cursor on the CRT display. The nunber ranges from zero (equivalent to

2.0 MHz) to 280 (equivalent to 30.0 MHz) corresponding to the 280 vertical raster
lines of the CRT frequency axis. Each raster line represents a 10 kHz wi de seg-
nment of the receiver sweep. The binary down counter counts down from the cursor
| ocation raster line nunber to zero while the BCD up counter simultaneously counts
up from0199 (i.e. 1.99 Mz); each clock pul se advancing the count by 10 kHz.
Wien W5 “under-flows”, a pulse (CUL) is generated which clears U28, thereby
stopping the up-down count sequence. Since the number of clock pulses for the
BCD up-counter is the same as for the binary down-counter, the total count

added to the BCD preset of 0199 provides the BCD equival ent of cursor frequency.
Note that there will always be at |east one clock pul se to advance the BCD counter
from 0199 to 0200 even when the cursor is at line number “0" (at 2.00 M)

because the W45 borrow pul se (CUL) does not appear until the binary down

counter actually down counts past zero to minus one (- 1). At the end of ten mlli-
seconds the two counters are cleared, the |oad enable activated, and the count
process repeated. The frequency of the noving cursor appears at the outputs

of BCD upcounters W20, W23, W24, and U27 every ten nilliseconds. Actuating

the CURSOR FREQ switch connects the cursor BCD counters to the LED display
via the 16-pole switch (U21, W22, W25, U26) and |atches Ul5 thru ULS8,

4-31. The preselector filter select circuit begins with three, 4-bit magnitude
conparators Ul0, Ul2, and Ul3, which conpare the count frequency fromthe
frequency counter to the stored upper frequency limt of the filter passband
(figure FO-T3/4). The filter cut-off frequencies are stored in a programmable-
read-only-menmory, Ull. U6, a 4-bit counter, is used to shift the PROM UL1,
through its address codes; each address corresponding to a preselector 1 thru

8. The PROM is shifted through all 16 address codes (only 8 are used) each time
the counter is updated, every 10 mlliseconds. The PROM frequencies are arranged
from|owest frequency to highest. Wen a “less than flat” emerges from conparator
UL3-7, U7-9 goes high latching the corresponding filter address code into U5.

U2 performs 1 out of 8 decoding. U9 and U4 are high voltage buffers, one of
whose outputs goes |ow (zero volts) when selecting the decoded preselector. The
eight preselector filters are selected as follows:

FILTER # FREQUENCY RANGE
1 2.0- 2.9 Mz
2 3.0 - 4.3 Mtz
3 4.4- 5.9 M{Z
4 6.0- 8.3 Mz
) 8.4 - 11.9 Mz
b 12.0 - 16.9 Mz
7 17.0 - 23.9 M&
8 24.0 - 30.0 Mz
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NOTE
Decoder truncates (does not round off) frequencies at the 100 kHz decade.

4-32. CRT DI SPLAY SECTI ON

4-33. DI SPLAY SECTI ON DESCRI PTI ON. The CRT display section contains the
circuits that provide the RCS-4B with a bright, high resolution, digitally-
refreshed CRT display of chirp sounder record and receiver AGC voltage data.
This functional section contains three separate digital nenmories capable of stor-
ing three conmplete chirp sounder records; one for each path of the 3-path receiver
system Each nenory is organized to display 128 points for each vertical CRT
raster scan by 280 raster scan lines across the CRT. The CRT enpl oys a high-
speed vertical raster (15 kHz) which requires 19.732 mlliseconds to conplete one
full picture of 280 lines plus 16 lines for the horizontal retrace. Timng contro
within the CRT display circuits divides each menory into 280 segnents, corre-
sponding to the 280 second sounder RF frequency sweep. Thus, each raster line
represents the data collected over one second of the receiver sweep. The data
acquired during one second of the RF sweep is processed by the spectrum

anal yzer to provide propagation time delay information. Upon conmand of the
CRT display circuits, the spectrum analyzer outputs one spectral scan every
second, which corresponds to one vertical raster scan on the CRT display. The
spectrum anal yzer outputs 200 data points during each spectrum scan which is
conpressed to 100 points in the CRT display circuits. Thus, the CRT display
provides a 100 cell resolution of relative time delay data. In addition, the CRT
provides 28 points at the top of the vertical scan for receiver AGC bargraph infor-
mation. The total stored data displayed on the CRT is 128 x 280 = 35,840 bits

Al'l data is binary (on/off) with no gray scale information. The CRT digita
menories are continuously recirculated at high speeds (effective rate of 2.4 mega-
bits/second) to provide a flicker free display wth an approxi mate 50-Hz refresh
rate. Due to timng limtations of the dynamc¢ MOS shift registers used for the
menory, two parallel half size menories (called odd and even) are used. Thus

adj acent points along the 128-bit CRT vertical raster are stored alternately in the
even/odd nemories (i. e. , bit positions O 2, 4, 6. . . in the even menory and bits
1,3, 5,7... in the odd nenory). These two nenories are tinme nultiplexed
such that the individual mermories nay be clocked at 1.2 MHz instead of 2.4 MHz.
Al'l timng functions of the CRT display section are based on this 1.2 Mz nenory
clock. Since the spectrum analyzer requires 60 mlliseconds for its output scan
tenporary buffer registers are used which load the 100 bits (cells) of time delay
information fromthe spectrum anal yzer (over a 60 mllisecond period) and then
transfer this data at a 1.2 negabit rate into the main nenories. Thus, while

each CRT raster line is equivalent to one spectrum anal yzer output scan as far

as data content is concerned, the actual data rates are very different. The CRT
di splay system also provides six storable cursors which may be displayed over
any of the 280 CRT lines for ionogramreference information. The CRT is
annotated with frequency tick marks and nunerical characters along the hori-
zontal axis which are generated by logic within the CRT display system
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4-34. The display system conprises four circuit card assenblies housed in two
modul es, and the CRT display assembly in a third nmodule, as shown in the overall
bl ock di agram The basic timng signals are devel oped by the

timng control circuits (1A2A2). (Refer to block diagrans, [figures FG-3 and
FO-4.) A 12-MHz clock is divided into two 1.2 Mz tinming signals (dl1 and 62’

whi ch control the CRT menory readout and display. Cock @1 is also used to
synchronize the CRT display with the menory loading in assenbly 1A3. The CRT
scans fronlthe bottom to the top of the display 280 tines before making a horizonta
retrace Each vertical scan displays 128 bits of spectrum and AGC
dat a, Stored 64 blts each in the odd and even nmenories. A vertical trace con-
tinues until 64 @2 clock pulses have been counted, at which time a flip-flop stops
the menory until 16 clock pul ses have been counted for the vertical retrace inter-
val.  Wen 280 vertical traces have been counted by the vertical |ine counter
another flip- flop, establishing horizontal synchronization, inhibits every other
clock pulse. Thus, as the horizontal retrace takes place, the “nemory timng
clocks drop to half speed for 16 vertical traces until the horizontal retrace counter
resets the horizontal sync flip-flop. In this period, 1024 bits ((128 divided hy 2)
x 16) of nemory are circul ated but not used. Assenbly 1A 2A 2 also controls the
interface timng with the spectrum anal yzer 1Al which provides the signal input
for display. A 1.5 kHz clock fromthe spectrum anal yzer is used to establish a
1-second triggering of the spectrum anal yzer output scan. The spectrum anal yzer
generates a 200-point scan of the spectrum The display unit |oads every second
point until 100 bits have been stored in menmory. The 100 bits are stored in alter-
nate cells of a buffer menory in Assembly 1A3A2. (Refer to block diagram
FO-5.) After 100 bits from the spectrum analyzer have been stored, a switch on
1A2A2 triggers an anplitude-to-tine conversion of the AGC |evel from the receiver.
A total of 28 bits can be clocked in for display of up to 60 dB of AGC variation
Crcuit 1A2A2 (fi[qure FO-4) dlso generates the nunerals (with a digital character
generator) and marks used to display the horizontal frequency axis independent

of the data present in the circul ating menory.

4-35. The cursor storage and readout circuit 1A2Al (figure FOG6) provides the
menory address pointer establishing which of the 280 menory I|nes i's being

| oaded by the current spectrum anal yzer scan. This spectrum anal yzer |oad |ine
counter is one of eight counters available on a 9-pole 8-position switch which is
scanned with each vertical retrace. The other seven positions of the switch are
used for display of cursors on the CRT display. The 9-bit spectrum analyzer
load line counter in 1A2Al is conpared with the display vertical line counter in
assenbly 1A2A2. \hen the two counts are equal, a vertical load-1ine cursor
appears on the CRT display, and the CRT menory (1A3Al) is |oaded with the
current menory line data from assenbly 1A3A2.

4-36. The menory load logic circuit 1A3A2 (flfgure FO-5) |provides the logic

for the loading of the CRT display nemory 1A 3A 1 and supplies the on-off video
signal to the CRT display. The nenory |oad logic provides two static 64-bit
buffer nmemories which tenporarily store alternate bits for a line of CRT neno-
ry. When the two nenories are filled with data froma spectrum anal yzer scan
and AGC scan, the contents are burst-loaded into the circulating CRT nenory
at the appropriate point determined by the Iine counter conparison of assenblies
1A2A1 and 1A2A2. The on-off video data consists of nunmerals from the charac-
ter generator in assembly 1A2A2, frequency marks from 1A3A2, or data from
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the circulating menory in assenbly 1A3Al. Logic is provided so that, if the
nmenory output is high at the point in display where a frequency mark is to appear,
the video output goes off and the frequency mark is displayed as a dark |ine.

4-37. The CRT nenory circuit 1A3Al1 (figure 4-7) consists of three sets of dual
18432-bit dynam ¢ nmemory shift registers which circulate the odd and even bits
of the display. Each dual nemory is capable of storing one conplete display

pi cture (sounder data + AGC).

4-38. The CRT assembly 1A7 contains the cathode ray tube and the driver

el ectronics which are located on a circuit card 1A7A 2 within the nodul e
[FO-18)]. The circuit card is the interface between the video signal and the CRT.
It also provides various CRT controls (e.g., brightness, focus, width) which
can be manual |y adjusted to counter effects of tube and conponent aging.

4-39. TIMNG AND CONTROL ASSEMBLY 1A2A2 (figures FG-4 Jand FO 15).
This circuit perfornms five major functions:

a. Controls the timng of the CRT menory | oading.
b. Controls the timng of the CRT raster.

c. Provides the interface with the spectrum anal yzer (1Al) and the 4028
receiver (2A2) which provide the input for display.

d. Provides a count of the vertical line being displayed to synchronize any
|'ine update.

e. GCenerates the numerics for the CRT frequency axis.

Al timng is provided by a 12-MHz oscillator[{figure FOI%/1). This signal is
divided by 10 at two different points. The divide-by-10 U44 provides a con-
tinuously operating 1.2 MHz master clock while divider U28 provides a 2-phase
1.2 MHz slave clock (é1 and é2) for driving the memory circuits. U28 is stopped
totally during vertical retraces and runs at half speed during the horizonta
retrace to keep the dynamic menory circuits operating and yet conserving unused
nmemory bits. The dynamic MOS shift register menories require a two phase

clock drive; @1, the read out clock and é2, the read in clock. These clocks are
derived fromthe slave clock divider U28 and gates U3, U39, and U40. The CRT
vertical sync (VS1) available at U40-8 is generated by counting 64, @2,clocks in
W8 and U5l and setting flip-flop U40-8. This starts the CRT vertical retrace
(@B-E23) which lasts for 16, #2 « clock periods when U40-8 is reset by U42. \Wen
U 52-Ub3- b4 have counted 280 vertical scans, flip-flop Us5-11 is set, and the
horizontal retrace starts. Because the time for a horizontal retrace is too |ong

to stop the dynam c menories conpletely, a half speed (600 kHz) clock is gener-
ated (by U29-U28) to keep the nenory alive and yet conserve bit storage. This
enabl es W9, W52, U0 which counts 512 of the half speed @2 clocks before clearing
flip-flop Us5-11 and ending the horizontal retrace. U60-12 buffers the CRT
horizontal sync pulse (TVS)
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4-40. Timng and control circuits (1A2A2) also provide the interface with the
spectrum anal yzer used as the signal source for the display. Spectrum analyzer
triggering is controlled by a divider circuit consisting of U8, U9, and UL0
[EGI5/14). This divider circuit provides the trigger pulses to the spectrum ana-
lyzer at the rate of one per second. Tinming is derived froman available 1.5

kHz signal in the spectrum analyzer which is gated to the divider train (U3, U9,
and UL0) by the RS latch, Ul and U3. Wen an ionogram start signal appears

on U64-3, the output of UL-3 goes high gating the 1.5 kHz signal to U8 where it
is divided by 15 to provide a 100 HZ clock to programabl e dividers U and U 10
W and UL0 are programmed to divide the 100HZ signal by 100, providing 1 pulse
per second, stretched by the one-shot U24, to trigger the spectrum analyzer.

The spectrum anal yzer returns a sync signal to pins 9 and 10 of [UL (figure FO»
15/4) when it actually starts an analysis scan. Spectrum analyzer scan start

pul ses pass through U2-8 to line LC2. This scan start pulse on line LC2 causes
the load buffer gate Ul and U3 (figure FOI5/13) to enable two counter trains (a
di vide-by-128 fornmed by U34, U35, and U36 and a divide-by-100 formed by U46
and UA7) and to set line (SLB) enabling menory |oad buffers in nemory |oad
logic 1A3A2 for inputting new data in the CRT display nmenory.

4-41. The recirculating CRT display nmenory is synchronized with the CRT

video. To load data into the display menory, two tenporary menory buffers

are provided in the nemory load |ogic 1A3A2. The loading of the tenporary
buffers is synchronized with the spectrum analysis scan by a 3.3 kHz clock sig-
nal (SAM derived fromthe spectrum anal yzer. Cock signal (SAM_(figure FO
15/3), is divided by 2 in U33 to provide a clock to count the number of bits stored
in tenporary buffers. Each display menory is split into an odd and even neno-
ry, and each has a separate nemory buffer for data input. U33 pins 9 and 8 al-
ternately enable the output of U33-5 to drive the clocks for the two corresponding
menory buffers (SRE and SRO). Each buffer on 1A3A2 holds 64 bits, making a
total of 128 hits for each CRT display line. The first 100 bits are associated

with the spectrum anal yzer data input, while the last 28 bits are associated with
the AGC information provided by the receiver. The counter U34, U35, and U36
di vides the spectrum analyzer clock by 128, while the second counter, U46 and
Ua7, divides the sane clock by 100. Both of these counters are held reset at

zero until the synchronizing pulse from the spectrum anal yzer (LC2) causes them
to be enabled. At the same instant, the RS latch made up of U62 and U26 enables
digitized data from the spectrum anal yzer to pass through U62-3 into the nenory
buffers (SSD). When counters U46 and U47 reach the count of 100, the spectrum
data is shut off and the AGC data is allowed to pass through U62-8 into the meno-
ry buffers. \Wen the divide-by-128 counter overflows, the load buffer gate re-
sets, stopping the load buffer action until another pul se appears on LC2.

4-42. The anal og spectrum data is converted into digital data by a 1-bit anal og-
to-digital converter consisting of U43 and WS (fiqgure FO 15/3). W3 is a stan-
dard vol tage conparator with an adjustable threshold level. Al analog data
above the threshold of 3/4 volt causes the output of U43 to be high, while the
data below this level causes a low output. Because of the nature of sanple tim
ing in the two 64-bit memory buffers, a small narrow spike coming out of the
spectrum anal yzer could be |ost because it would not remain high |ong enough
to be sanpled. Thus, U65 is provided as a pul se stretcher to ensure that al
spectrum threshol d-crossing pulses are long enough to remain within 1 clock
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pul se of the menory buffers. The second input to the memory, the AGC infor-
mation, is converted into a digital formby a voltage-to-time converter. The
voltage fromthe AGC is buffered and adjusted in level by U3 froma zero-volt
level with no signal in the receiver to approximtely -5 volts with a maxinmm
interest signal in the receiver. This is fed to conparator U 45. The other input
of W45 starts at zero volts at the end of the 100 clock pul ses counted by U 46
and U47 (i.e., the end of the analog spectrum analyzer data period) and ranps
downward to -5 volts in 28 clock pulses. At the time this ranp crosses the
voltage present on U45-3, the output (U45-7) goes low, thus the width of the high
going pulse at TP5 is proportional to'the anplitude of the AGC voltage. The
result on the CRT is a vertical bar proportional in height to the AGC voltage.

4-43. Every other frequency mark on the CRT display is labeled by an elec-
tronically generated character at the bottom of the screen starting with “2° and
ending with either "14” or “ 28", depending on the upper frequency limt. These
characters are generated by W21, [(figure FO-15/5) which provides a 5 x 7 dot
matrix fromstandard ASCI1 code. A parallel-in/serial-out shift register nenory,
conposed of Ul2 through U20, stores the successive digits to be displayed

and presents themone after the other to the inputs of the character generator.
Each nunber displayed on the screen consists of two characters (the nunbers

2, 4, 6, and 8 are followed by a blank). Depending on what upper linmt has been
selected (16 or 30 MHz), UL2-U20 are correspondently |oaded with two different
sets of nunbers controlled by U7-12 and U27-12. The character generator cir-
cuit is synchronized to the TV raster. The whole shift register buffer train and
counting circuit is started by a pulse (CGS) which comes fromthe horizontal
synchronizing circuit (U60-10, flrgure FO-15/2). This pul se occurs at the left
edge of the screen at the beginning of the first line of data. This clears flip- flop
U23-14 and loads the character shift register (Ul2- U201). At the second frequen-
cy mark occurring after the CGS I oad pul se, U23 toggles causing the RS latch U26-6
to be enabled. This, in turn, allows a timng pulse (SNG comng froma vertical
retrace interval counter in assenbly 1A3A2) to reach the parallel-in /serial-

out buffer U22 to load it with the data presented by U21. This |oading occurs
slightly below the edge of the normal data portion of the CRT vertical trace.

Then, a 2.4 Mz clock (from U44-2) strobes U22 to clock out the 7 bits of the
first line of the first character. The next CRT trace causes the character gen-
erator U21 to output the second vertical line of 7 bits into UW22. After the five
vertical lines making up each character are conpleted plus two blank lines for
spacing, U21-11 goes high triggering the one-shot U24 to shift the nine register
menory one position over presenting the second character to U21. At the end of
this shift, flip-flop U23-5 (via the clock on pin 1) goes high. Wen the second
character is conpleted, U23-5 goes |ow which resets U26-6 and disables SNG pul ses
from reaching UW22. This condition remains until WU23-7 toggles |ow on every second
frequency mark pulse (FM).

4-44. CURSOR STORAGE AND READQUT (1A2Al1). This circuit assenbly
generates a noving vertical line (spectrumanalyzer load |ine) that corresponds
to the current frequency of the receiver sweep. Also, a manually-controlled
nmoving (blinking) cursor is generated that may be positioned anywhere on the
CRT by the operator. The noving (blinking) cursor may be replaced by a fixed
stored cursor at up to six locations on the CRT. A 9-bit counter (U49-51,
[FO-T471), limted to counts of 0-279, generates the address of the next line to
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be | oaded into the CRT nenory ( 1A3Al) . The counter advances one position
every tinme new data is |loaded into the CRT menory, typically once per second
Anot her 9-bit counter, the noving cursor register (up /down counter U 40, U 41,

U 48, figure FO 14/2) , provides the 9-bit address of the noving (blinking) cursor
which may be changed by front panel pushbuttons. Six 9-bit fixed cursor regis-
ters ( figure FO 14/4 and FO 14/5) store the address of the moving cursor when
the STORE switch is actuated. U21 through U 38 provide storage for the six fixed
cursors. The status of a cursor is determned by the busy register, U23- 8

U26-8, U29-8, U32-8, U35-8, U38-8, one flip flop per cursor.

The busy register shows whether the register is already being used to store a cur-
sor location or is available for a new location to be stored. Control for cursor
storage is provided by U 54 and U 55 (figure FO 14/ 3). Wen a cursor is to be
stored, the RS flip-flop formed by U 54-3 and U54- 6 is set. This allows logic 1's to
be clocked into U 55  These logic |'s activate CL1 (cursor load 1) to CL6 one at a
time until an unused register is found. Then the noving cursor address is clocked
into this register, the busy register is set, and a pulse is generated through CLF
to clear the RS flip-flop.

4-45. To erase any one cursor, the noving cursor nust be positioned on top of
the cursor to be erased. To nmonitor this condition, the locations are checked
line by line during each vertical retrace of the CRT display by shift register U8
(figure FO-I#/3). Wen the ERASE switch is actuated, U8, U52, and U53 com
pare the address of the moving cursor to those addresses stored in the six fixed
cursor registers. If any of these registers contain the same address as the
movi ng cursor address, one (or nore) of the lines CE 1 through CE 6 goes |ow
erasing the address from the corresponding register and clearing the correspond-
ing busy register flag.

4-46. A 9-bit, 8-position nultiplexer swtch (UL2-U20,Tiqgure FOI#/ 6) is used
to sequentially cycle between the 9-bit outputs of the noving cursor register
(U40, W1) , the six fixed cursor registerls (figure FOI14/4 and FO 14/5), and
the spectrum anal yzer load line counter (Us0, U51) . During each raster vertica
retrace interval, U 12-U 20 is cycled through all eight of its positions by control
lines CSB2, CSC2, and CSD2. The 9-bit output of the switch is fed to the 9-hit
conmparator on assenbly 1A2A2 which conpares the output of the raster vertica
line counter to the output of the 9-bit nultiplexer. As the nultiplexer cycles
through the addresses of the moving cursor (position O , the six stored cursors
(positions 1-6) and the spectrum analyzer load line (position 7) , the conparator
on 1A2A2 yeilds a true output if the raster vertical |ine nunber equals the stored
address of one of the eight display lines. |If this happens, an EQT pulse is gen-
erated by the comparator which indicates that the raster is now at the sane
address location as one of the cursors. The EQTI pulse is then used to initiate
one (or more) of three actions: (1) it causes a cursor line to be drawn on the
CRT by logic in 1A3A2, (2) it erases a cursor (1A2A1, fiqure FO-114/3), or (3)
it initiates a menory |oading sequence (on 1A 3A 2) to |oad new spectrum data into
the main CRT nmenory. Description of the cursor to frequency converter circuit

(U43-Wa5, fifgure FO-1472) is provided in jparagraph 4-30)

4-47. MEMORY LOAD LOG C ( 1A3A2) . This circuit provides the logic for
| oading the CRT recirculating menory and outputs the video signal to the CRI.
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Mich of the logic activity is established during the vertical retrace interval. The
vertical retrace interval takes 16 clock pulses. The three nost significant bits

of counter W42 in assembly 1A2A2 (FO-15/1) are fed to U [(figure FG-16/4) on
lines CSB1, CSCl, and CSD1.

U1l is used as a one-out-of-eight decoder which provides individual pulse outputs
in synchronismwth the one-out-of-eight multiplexer switch ( U 12-U 20) in assem
bly 1A2A1. If new spectrumdata is to be loaded into the menory, an EQI pul se
is generated by timng and control circuit 1A 2A 2 indicating when the raster line
(and therefore, the menory) has arrived at the address |ocation corresponding
to the new data to be loaded. The EQT pulse is applied to latch U 3-2. Wen U1
reaches * 7, the output on U 1-9 goes |low enabling a strobe pul se coming from
U8-9 to clock U3. The strobe occurs in the mddle of the EQr pulse. The out-
put on U3-5 is fed via Ul2-6 and Ul4-12 to a cursor gate at Ul7-1 to draw the
load Iine on the CRT. The output on U 3-5 also becomes the spectrum anal yzer

|l oad control line, SAL. The SAL signal remains high for the one CRT vertical
line having the same address nunber as the spectrum anal yzer load |ine register.
This is used to synchronize the loading of the data fromthe buffer menory into
the high speed circulating menory.

4-48. The dual 64-bit nmenory buffers (figure FO 16/2) consisting of eight,
16-bit shift registers, U 26 through U 33, are loaded at a slow clock rate con-
trolled by the spectrum analyzer sync gate, SLB. Wen this signal is high,
meaning that a spectrum anal yzer scan is in progress, alternate odd and even
clocks are gated into the clock lines of each of the corresponding odd or even
menory buffers by switch U 25. The data from the spectrum anal yzer and the
AGC data fromthe HF receiver are presented on the serial data line SSD to both
64-bit shift register buffers. The clocks appear alternately on U 26 through U 29
and U30 through U33. After 128 pulses (or 64 alternate pulses to each group)
are conpleted, the SLB line falls clocking the outputs of U21- 5 high and U21- 6
low. The next time that the SAL signal goes high, indicating the CRT vertical
raster line equals the spectrum analyzer load line, U22 is clocked and U22- 9
goes high. This causes the load /recirculate gates ( figure FO 16/3) to switch
the main nenory fromthe recirculate node to the load nmode. (For exanple,

UW4- 11 and W1l- 6 are disabled, while U40- 6 and U 49-6 are enabled. ) Note that
there are three nenory pairs (odd and even): path 1, M and M; path 2, M
and M4; and path 3, Mo and M. (This description follows only path 1 for sinpli-
city. ) At the same time, U24- 11 applies 1.2 Mz dé1clock pulses to the eight
nmemory buffers to shift their contents out into the circulating memory (via U 40-4
and U49-4) . At the conclusion of the load period, the SAL signal falls clocking
UW21- 13 which clears U22- 14 shutting off the |oad sequence and restoring normal
menory recircul ation.

4-49. A 2.4 MHz clock is derived by applying ¢é1 and ¢2 to an RS flip-flop (U24)
and using pins 6 and 3 to control a switch which alternately feeds the outputs of
the odd mermory and even nmemory to the video line for one-half of the nornal

1.2 Mz clock. The menories are read out alternately. The rising clock edge
of U43- 11 causes the odd data present at U 43-12 to be transferred to U 47-13.

At the falling edge of the clock, U 43 is cleared at pin 13. As the clock at U 43-3
rises, even data at U 43-2 is transferred to U 47-1 and U 47-2. The falling edge
of the clock at U 43-1 clears this flip-flop. Thus, in 1.2 Mz nenory clock
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period, one nemory is read in and presented for half of the clock period, and
then the other nemory is read for the other half of the clock period, producing
an effective 2.4 MHz bit rate at U 47-12 to be presented to the nenory video
circuit,

4-50. Frequency marks are generated for every 20 vertical TV lines which is
equivalent to each Mz in the 2-16 Mz format or each 2 Mz in the 2-30 Mt
format. A counter formed by U5 and U 11 (figure FO 16/4) divides by 20 the
vertical sync pulses ( VS 1) , which occur for every vertical line, enabling a fre-
quency mark flip-flop U20 to be set every 20 lines. The frequency mark infor-
mation is available for the full vertical scan at U 20-6. This in turn is gated
into the video of the CRT at UL7- 11. At the start of each CRT raster line, a 2-
m crosecond gate signal provided at U 9-7 enables the |ower frequency mark to
appear on the screen. A second one- shot output on U 9-10 enables the frequency
marks to appear at the top of the screen after 63 mcroseconds of vertical scan
time. The frequency mark data causes Ul5- 8 to go high, resulting in a white
output on the screen. The screen could also be white as a result of noise or
AGC data thus obliterating the frequency marks. However, U 15 and U 16 conprise
an exclusive-or circuit to ensure that the frequency narks appear as white-on-
bl ack or black-on-white depending on the other signal inputs to the CRT video
conmbiner (UL5 and UL6) . Characters appear at the bottom of the CRT display
as a result of any input to UL7- 10 on line PNG from assenbly 1A2A2. All cur-
sors, moving, fixed, or |oad, are conbined at, and then gated to, the CRT by
U 17-3. The video information fromthe CRT menmory comes from |ine M/O which
contains the conbined circulating CRT nenory data. This data is gated onto
the screen fromU 17-6.

4-51.  CRT DI SPLAY MEMORY ( 1A3A1) . This circuit contains three, 36k-bit
nenories consisting of 36, 1024-bit MOS shift registers each and associated
clock drivers. The conplete circuit is repeated three tines, one for each path.

NOTE

The circuit for only one path is shown in the schematic diagram
FO 17.

The memory for each path is divided into two banks of 18 x 1024 bits. Both
banks are |oaded at the same tine. The data enters at odd and even inputs

M 1 and M 2, respectively, and is clocked into the menory by g2 at 1.2 M.
Memory clock @1 which clocks the data out (MO1 and MO2) opedrates 180° out of
phase with ¢2 as depicted by the inset waveform (figure FO-17). Normally, the
three banks of menory, each containing one conplete CRT path display, con-
tinually circulate via the gating logic fromthe menory load logic circuit (1A 3A2)
Wien new data comes in, it is gated in place of that path's circulating nenory
Therefore, as long as primary power to the receiver remains on, the nost
recently received path data is always available for display. (The standby battery
supply does not refresh the nenmory in the event of primary line failure. ) The
2-phase menory clock is buffered by transistor clock drivers to provide an
approximate +10 to -6 volt clock swing required by the MXS shift register
menory.
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4-52. CRT DI SPLAY (1A7) . The CRT display is a standard raster TV noni-

tor consisting of a cathode ray tube and drive electronics in a replaceable nmodule.
The CRT is sealed to protect it fromshock and vibration and to mninmze possi-
bility of arcing for airborne operation. The CRT display drive circuit provides
video input anplification, raster trace waveform shaping, and yoke drive cur-
rent. In addition, the circuit provides adjustnents whereby various paraneters
(e. g. , brightness, width) can be manually controlled to counter effects of tube
and conponent aging. The timng relationships for the CRT display are depicted
in[fiqure 4-6] Note that the raster is turned 90° fromwhat is normally expected
on a display tube. The CRT operates froma single +12 VDC supply and generates
all other required supplies (+26V, - 120V, +340V, and +9kV) fromits own trans-
former (T 1)

4-53. STANDBY BATTERY SUPPLY , 1A8

4-54. Either one of two different types of standby battery supply assenbly is used
inthe RC S-4B. Some receivers have a non-rechargeable battery supply (P/N

6025- 1008) that uses standard D-cell batteries. Qher receivers have a recharge-
able supply (P/N 6025- 1018) that includes an integral charging circuit and uses
sealed lead acid cells. Different checkout procedures are used for the supplies

and are described in[paragraph 5-15]

4-55. NON- RECHARGEABLE SUPPLY (P/N 6025- 1008). The non-rechargeabl e
battery consists of 18, 1. 5-volt batteries. The supply (approx. 29 to 15 volts
depending on battery condition) is used to drive the swtiching regulator and the
crystal oscillator located in the frequency standard module 1A 3 if the main power
is interrupted. A test circuit, located on the programmer circuit card 1A 2A 1
nmeasures the output voltage of the battery supply and yields the results necessary
to drive the front panel indicators. A 5-anp fuse, located within the supply, pro-
vides protection for inadvertent shorts

4-56. RECHARGEABLE SUPPLY (P/' N 6025-1018) . The rechargeable battery supply
( figure FO 22) is used to maintain timng synchronization, blanker frequency
memory and the 5 MHz frequency standard in the event of power cut-off. The
supply consists of 12 sealed lead/acid batteries, rated 2-volts each, and a voltage
regulator circuit card. The supply is contained in a sliding drawer. Standby

power of 28-volts DCis supplied to the 5 Mz frequency standard and to a switch-
ing regulator which provides +5 volts DC to the programer tiners.

4-57.  The regulator card, mounted in the battery box, receives unregulated +35
VDC input fromthe 4028 power supply. Voltage regulator U1l (figure FO 22) is
set to output exactly 28.9 VDC by potentioneter R 3. The resulting 28.9 volts at
TP1 provides a precise termnal voltage ( 28.2 volts) for the batteries at the manu-
facturers recommended trickle charge rate of approximately five mllianps. The
6.8 ohmresistor, R4, limts the charging current to a safe value ( 400 mA max. )
when the batteries are discharged. The 2-anp fuse, F2, prevents severe physica
damage to the systemwiring harness or battery box if an inadvertent short occurs
on the 28 volt line. Fuse FI protects the 4028 power supply from shorts in the
battery charging circuit. Permanent damage to the batteries may occur if they are
al lowed to conpletely discharge to 0 volts. Relay coil (K 1) and zener diode ( VR 1)
sense the battery voltage. |f the voltage drops below 17 volts, relay K 1 drops
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out (opens) renoving the battery load. Turning the AC line power to the 4028
back on automatically resets (closes) the relay and activates the battery charger
circuit to recharge the batteries. Depressing switch S1 forces the relay to drop
out when the batteries have normal charge and the AC line power is off. This
allows the batteries to be disconnected from any load for long term storage.

4-58. NUMERI C DI SPLAY, 1A9

4-59. The nuneric display is a 9-digit, 7-segnment LED display consisting of two
groups of four digits (frequency and time) and one path digit. The first group
(LED 1 thru 4) displays program time elapsed in mnutes and seconds and has a
fixed colon (CRL and CR2, figure FO 19) separating the mnutes from the seconds.
The second block (LED 5 thru 8) displays frequency in negacycles to 10 kHz reso-
lution. The decimal point is permanent and is placed at the start of the third digit
(activated by R65 to ground). The path digit (LED 9) displays the actual path
being received, and is independent of the path selected for CRT display by the
CRT (menory) control pushbutton. Wen the node select switch is in one of the
SET positions (i.e. , a path timer under manual control) , the path digit flashes.
The LED display is driven by nine BCD-to-7 segnent decoder drivers ( [figurel
[FG-T9712). The two blocks of four drivers accept positive true BCD time and
frequency information fromthe 3-path programer (1A 4A 1) and receiver control
circuit ( 1A 4A2) , respectively, and translate it to 7-segment negative true outputs
for the common anode LED readouts. The lanp test line causes all LED display
segnments to illuninate.

4-60. SUB PANEL CONTROL, 1A10

4-61. This assenbly includes nost of the control swtches for the 6025 unit.
Operation of the switches is described if_section 3. This mdul e may be renoved
fromthe chassis for troubleshooting bv first renoving the five casting nodul es
fromthe unit. Munting screws for the sub-panel are on the bottom of the unit
with additional nuts on both sides. Once renoved fromthe chassis it is then
possible to renove the four socket-head screws on the front to access the
swi t ches.

4-62. ENCLOSURE ASSEMBLY, 1Al1l

4-63. The enclosure consists of a chassis, front panel and rear panel assenblies.
Internal wiring and cabling are part of the front and rear panel assenblies. The
rear panel mounts the voltage regulators, (three terminal 1CSin T03 cases), a
cooling fan, and the input/output connectors. Interconnections of the unit are
defined in Front panel controls are explained in[Section 3] A schematic
diagram for the regulators and fan circuit is provided [[_figure FO-Z1). The DC
voltages required by the 6025 (unit 1) are generated in the 4028 (unit 2) .

Vol tages as input to the 6025 are unregulated. Ul through U5 are 5-volt, 3-

anp regulators. U6 through ULO are +12-volt, 1-anp regulators. Ull and Ul2 are
- 12-volt, 1-anp regul ators.
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4-64. 4028 HF RECEIVER - Unit 2

4-65. The HF receiver unit consists of three principal assenblies: the sweep
synt hesi zer, receiver, and power supply. The receive antenna [figure 4-1) is
sel ected by the antenna switch and applied to one of eight preselector bandpass
filters. The filtered RF is then anplified, filtered and translated to baseband
and audio signals. The receiver has bandw dths of 500 Hz and 5 kHz. The
baseband signal is sent to the spectrumanal yzer in the 6025 unit. Additionally,
the receiver translates the sane baseband information to an audio band starting
at 700 Hz which is applied to a speaker for operator nonitoring. The receiver
frequency tuning is determined by the sweep synthesizer. Ranging from 42.2
to 70.2 MHz, the local oscillator is 40.2 MHz higher than the tuned frequency.
The first LOis filtered by a bandpass filter before going to the receiver. The
synthesi zer receives a 5 Mz reference and the start, stop, reset, sweep rate, and
frequency-limt progranming from the 6025 unit.

4-66. SWEEP SYNTHESI ZER (2Al1l) (P/N 5030-1001 Only) (f[qures 4-9, FO 23,

and FO-24). The sweep synthesizer consists of two circuit card assenblies: the
m crophage synthesizer, operating between 42 and 70 MHz, and the synthesizer
converter, which offsets the mcrophage output by 40 MHz to produce the 2-30
MHz sweep. In addition, the synthesizer nodule has two fixed frequency outputs
5 and 40 MHz, used in the receiver, and a 2.1- 3.5 Mz count output used by the
frequency counter logic. Logic to control the frequency programmng of the syn-
thesi zer RF sweep is contained on the converter assenbly. This logic digitally
increments the synthesizer frequency program every 20 nicroseconds to produce
a linear frequency sweep. External control inputs to the synthesizer converter
logic provide neans to start, stop, reset, and blank the sweep and to select sweep
limts and rates. Transmt blanking of the 2-30 MHz output is inplenmented by dis-
abling the 40 MHz mixer conversion of the 42-70 Mz signal. Al synthesis opera-
tions are based on an externally supplied 5 Mz standard.

4-67. The synthesizer nodul e may be used without nodification in either the
receiver or transmtter. For TCS-4B applications the 2-30 MHz output is used
directly to drive the 5018 RF anplifier. For RCS-4B applications, the basic RF
sweep is offset 200 kHz higher to produce a 42.2-70.2 Mz receiver 1st L.O
fromthe m crophage synthesizer and a 2.2-30.2 Mz receiver calibration signa
from the synthesizer converter. Selection of transmt or receive frequency for-
mats is provided by a digital programming line in the unit wiring harness connect-
ing to the sweep synthesizer assenbly.

4-68. The sweep synthesizer uses a single digital phase-lock |oop (PLL) design
employing a fractional phase conputation technique that provides a phase-con-
tinuous (coherent) output sweep with 2 Hz frequency resolution. The fractiona
phase conputation technique is a hybrid approach that conbines the operation of
a conventional phase coherent, high frequency, low resolution, PLL synthesizer
and a digitally controlled, |ow frequency, high resolution, direct phase conputa-
tion waveform generator. The result is a PLL synthesizer capable of |ocking
properly with a continuously changing programed phase error within the |oop
The programred phase error capability of this hybrid |loop extends the frequency
resolution of the basic PLL by almost five decades
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4-69. The basi c m crophage synthesizer phase-lock |oop (flLgure 4-9)]consists of
a voltage controlled oscillator (VCO having a frequency range of 42 to 70 MHz, a
loop anplifier/integrator, a phase detector, and a counter/divider/conparator
string. This basic synthesis loop is capable of synthesizing any frequency be-
tween 42 and 70 MHz in 100 kHz steps as determned by the effective divide ratio
in the divider between the VCO and the phase detector. That is, for the VCOto
operate at 45.1 MHz, the divider nust divide by 451 to achieve the required 100
kHz output for the phase detector. (The phase detector reference is 100 kHz.)
Anot her way of considering this loop is to note that during the 10 m crosecond
period of the phase detector reference, the VCO nust advance exactly 451 cycles
(zero crossings ) if the loop is to lock properly. To synthesize 45.15 MHz with
this loop would inply 451 1/2 cycles of phase every 10 m croseconds. By adding
additional logic to the basic |oop, the snythesizer can operate properly by pro-
cessing for the integer ( 451) and fractional (1/2) cycle of phase information. For
exanple, for the synthesizer to operate continuously at 42.123000 MHz, the phase
(i. e., VCO zero crossings) nust advance 421 whole cycles plus 23/100 fractiona
cycles every 10 microseconds. A phase conputer conputes both the exact whole
number and fractional nunber of phase cycles of the programed frequency
occurring in a 10 mcrosecond period. The result of this phase conputation is
then added to the stored phase value fromthe previous 10 m crosecond frame.

For exanple, assume a continuous frequency of 42.123 Mz, and a phase register
initially at zero. During the first 10 mcrosecond frane, the phase conputer

cal cul ates 421.23 cycles of phase. For the second 1.0 mcrosecond frame, the

VCO advances anot her 421.23 + 421.23 = 842.46 total cycles by the end of the
second frame. Simlarly, for the third frame, The phase is advanced to 842.46 +
421.23 = 1263.69, and so on

4-70. The synthesis |oop operates by conmparing and changing the VCO out put
phase to equal that of the phase conputer for both integer and fractional cycles
Integer cycles (e.g., 421) of VCO phase are controlled by conventional phase-

| ock [oop techniques enploying a high speed BCD counter and digital phase de-
tector. The fractional remainder of VCO phase (e.g., 0.23) is handled by the
residue generator. The residue generator is a digitally progranmmed waveform
generator, controlled by the phase conputer, that corrects the output of the |oop
phase detector for the remaining fractional cycle phase error occurring every

10 mcroseconds. It is this programmed, fractional cycle, phase error correc-

tion capability that allows the loop to operate to a nuch finer frequency resol u-
tion than can normally be expected froma conventional (integer cycle) phase-Iock
loop . Thus, in this exanple, while the integer cycle BCD counter accunul ates

an additional 421 cycles every 10 mcroseconds, the residue generator corrects

the phase detector by O .23, .46, .69, etc. cycles every 10 mcroseconds to
produce a VCO output frequency of 42.123 MHz or 23 kHz offset froman integer

100 kHz point. The ability of the residue generator to correct the loop is limted
only by the accuracy of the residue correction waveform In the sweep synthesizer
assembly, this correction is nade with sufficient accuracy to provide 2 Hz frequency
resolution with spurious signals typically greater than 50 dB bel ow the fundanental

4-71.  SWEEP SYNTHESI ZER (Part Nunmber 5030-1101) (Refer to filgures 4-710 and

4-11). The sweep synthesizer 2Al is a modular, digitally controlled, phase-|ocked-
| oop synthesizer that generates the linear RF sweep.
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NOTE

The synthesizer module is used interchangeably in both transmt (TCS-4B)
and receive (RCS-4B) applications. A progranmming line in the instrunment
wire harness determnes whether the synthesizer operates in the transmt
or the receive node.

The sweep synthesizer nodul e has five RF outputs: (1) the 42-70 MHz first mxer
L.O injection for the receiver; (2) the 40 MHz second L. O receiver injection

(3) a buffered 5 Mz fromwhich the receiver third mxer L.O injection is derived
(4) the 2.1- 3.5 Mz count output which is used by the frequency counter in the
TCS-4B transmit logic, or RCS-4B receiver control logic to drive the front pane
LED frequency display; and (5) the 2-30 MHz transmit sweep output which drives
the TCS-4B RF power amplifier or the RCS-4B receiver calibrator circuits. The
one RF input to the sweep synthesizer is the 5 Mz frequency standard signa
fromwhich all RF outputs are derived. The synthesizer digital inputs select
paraneters such as: sweep rate and limts; sweep start, stop and reset; RF blank-
Ing; slip; auto sync and RF output power |evel. The nodule consists of three cir-
cuit card assenblies: synthesizer 2A1Al, down converter 2A1A2, and sweep
programmer 2A1A3.

4-72. SYNTHESI ZER (figures FO-25 and FO 26). The 5035-2001 synthesizer cir-
cuit (2A1Al) is a digitally programmed, phase-|ocked-1oop synthesizer capable of
generating any frequency between 42 and 70 MHz to 1 Hz resolution. It consists
of a 42-70 MHz VCO a programabl e divider (divide-by-N), a phase detector and
loop anplifier, and control |ogic (phase register and timing generator).[ Figurel
[4-TT7is a sinplified diagram of the circuit. A detailed functional block diagramis
in[fiqure FO 25.

a. The output frequency of the VCO (and the synthesizer) is determned by
electrically tuning the VCO with a control voltage fromthe loop anplifier. The |oop
amplifier produces this control voltage by integrating (smoothing) the phase-error
signals generated by the phase detector. |If there is no phase error, the output of
the phase detector is zero and the loop anplifier will hold the VCO at its existing
frequency. If there is a phase error the phase detector will drive the |oop anpli-
fier to change the VCO frequency until the error is corrected. The synthesizer
uses the phase detector to conpare the output of the divide-by-N counter with a
fixed 100 kHz reference signal. |f the phase or frequencies of these two signals
do not match, the phase detector will drive the loop anplifier to adjust the VCO
frequency until the divide-by-N output exactly matches the 100 kHz reference
t hereby achieving phase lock. The VCO output frequency is always N tinmes 100
kHz. There are N cycles of the VCO output for every one cycle of the 100 kHz
reference. If Nis an integer nunber, the VCO frequency will be an exact multi-
ple of 100 kHz. However, if N is a number consisting of both integer and fraction-
al conponents, intermediate frequencies between 100 kHz points may be synthe-
sized. For exanple, to produce a 43.5 MHz output the divide-by-N counter nust
divide by 435. If an output of 43.501 Miz is desired, the required divide ratio is
435.01. The divide-by-N counter, however , is a 3 decade counter only capable of
dividing by integer nunbers between 400 and 700. To divide by 435.01 the phase
register circuitry programs the divide-by-N to divide by 435 for 99% of the time
and divide by 436 for the remaining 1% The resulting average divide number is
(99+ 435) + (1 + 436).435.01

100 '
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b. Because the synthesizer basic timng reference is 100 kHz, the divide-by-N
counter completes a count sequence (frame) every 10us. In the above example the
divide-by-N will count 435 VCO cycles (zero crossings) for ninety-nine 10us frames
and 436 cycles for one frame. The phase detector and loop anplifier will then try
to drive the VCO to operate at 43.50 MHz for 990us and at 43.60 MHz for 10us.

The resulting VCO output is a phase nodul ated signal with an average center fre-
quency of 43.501 MHz with 1 kHz sidebands. The 1 kHz sidebands result from the
jumps in VCO frequency occurring every one millisecond (990us + 10us = 1 ms).
The amplitude of the sidebands can be reduced by smoothing the jumps in frequency
such that the VCO remains steady at the average frequency and does not follow the
| oop back and forth between the two programred frequencies. However, to reduce
the sidebands to an acceptable |evel (-50dBc) would require smoothing (slow ng)
the | oop response to such an extent that the synthesizer would no |onger be suit-
able for sweeps used in Chirp sounder applications. These sidebands may be can-
celled however, using a fast loop and a fractional phase correction circuit operating
in conjunction with the divide-by-N

¢c. Since the average frequency of the VCO is correct, the average value (or
DC conponent) of the VCO control voltage fromthe loop anplifier is correct. The
undesired 1 kHz sidebands are produced by the sudden phase errors generated
when the divide-by-N counter junps between the two programed integer divide
numbers. This produces a small nonentary change in the VCO control voltage
whi ch nmodul ates the VCO frequency resulting in sidebands. The fractional phase
correction circuit cancels the VCO nodul ation by injecting a conmpensating phase
error correction signal into the loop anplifier to counteract the effect of the phase
error junp when the divide-by-N skips fromone divide ratio to another. The phase
register keeps track of when to skip the divide-by-N fromone divide-ratio to the
next and sinultaneously prograns the residue |ogic of the fractional phase correc-
tion circuits. The residue logic, in turn, drives the residue generator, which pro-
duces the residue fractional phase error correction signal. By careful alignment of
the residue generator the synthesizer sidebands can be suppressed better than 50
dB bel ow the fundanental output level. The divide-by-N counter consists of a VCO
prescal er which typically divides the VCO output frequency by 2. The prescal er
al so contains a pulse skipper circuit that makes the divide-by-2 circuit skip one
extra VCO clock pulse each time a skip command is given. This effectively turns
the prescaler into a divide-by-3 circuit during a skip command. The output of the
VCO prescal er drives the VCO divider. The combination of the VCO divider and the
VCO prescaler is capable of dividing by any integer number between 400 and 700
For example, to divide by 437, the VCO counter down counts 430 tines and the
VCO prescal er skips 7 extra VCO cl ocks during the count sequence, yielding a
total count of 437. The phase register accepts binary-coded-decimal (BCD) fre-
quency program data from the sweep programmer card. Al 7 decades of BCD data
are transferred serially on a decade by decade basis every 10us. All timing sig-
nals needed by the synthesizer are produced by the timng generator circuit. The
timng generator controls the timng of the transfer of frequency data input to the
phase register and divide-by-N counter, and controls the timng of the fractional
phase correction (residue) circuitry.

4-73. DOMN CONVERTER (fiigure FO-Z7). The 5035-2002 down converter circuit
2A1A2 generates additional synthesized signals derived fromthe 5 Mz frequency
standard and the 40-70 Mz synthesizer output which are required for receiver (or
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transmtter) use. The primary function is to translate the 42-70 MHz output of the
synthesizer to a 2-30 Mz output for the transmtter sweep. The 5 MHz input from
the frequency standard is buffered by the down converter circuit and frequency
nultiplied to 40 Mz by the harnonic generator and 40 Mz bandpass filter. The

40 MHz is then mixed with an anplified 40-70 Mz signal from the synthesizer. The
output product of the mixer is the 2-30 Mz receiver sweep which is further anpli-
fied and filtered to produce a 0 dBm (one mlliwatt) sine wave output. The down
converter also featues a gating circuit which turns off the 2-30 Mz output when it
is not needed. Gating is used for blanking of the TCS-4B transmt sweep at selected
frequencies and to gate off the unused 2-30 MHz output for RCS-4B application.

4-74., SWEEP PROGRAMMER (figure FO-29). The 5035-2003 sweep progranmer
circuit 2A1A 3 controls the frequency sweep by digitally programming the synthe-
sizer to advance its output frequency in 1 Hz steps every 10 microseconds. The
sweep programmer contains an 8 decade BCD counter that stores the programed
frequency data of the synthesizer. This is preset with the sweep starting frequen-
cy (lowlimt) of 2 Miz. When the sweep START command (from the sounder con-
trol logic) is received, a 100 kHz clock fromthe synthesizer is gated on to the 8
decade counter. The counter increments by one count on every pulse of the 100
kHz clock . This advances the preset count by one Hz every 10 us resulting in a
linear increase in the programred frequency corresponding to a 100 kHz per second
sweep rate. The sweep continues until it reaches 30 Miz when the upper linit
detect circuit interrupts the 100 kHz cl ock thereby stopping the sweep and re-
setting the 8 decade counter back to the 2 Mz low limt. If a 2-16 Mz sweep is”
sel ected the sweep programrer operates as described above except the upper limt
detector is set to 16 Mz and the sweep clock is divided by 2 to 50 kHz.

a. The sweep programrer also contains slip circuits and clock gating circuits
whi ch increase or decrease the basic 100 kHz (or 50 kHz) sweep clock by O 1, 1.0,
or 5.0% The resulting slight change in sweep rate allows the RCS-4B receiver
sweep to be advanced or retarded relative to the TCS-4B transmt sweep for syn-
chroni zation purposes. This slip circuitry is not used in TCS-4B applications.

The blanking control circuit drives RF gating circuits in the synthesizer down con-
verter for TCS-4B transmtter RF blanking, but this circuit is not used in RCS-4B
appl i cation.

b. The sweep programer also contains two digital dividers; the 100 kHz
reference generator, and the VCO divide-by-20 counter. The input to the 100
kHz reference generator is the 5 MHz standard, which is digitally divided by 50
to produce 50 nanosecond wide pulses at 100 kHz rate. These pulses drive the
synt hesi zer phase detector reference input. The VCO divide-by-20 counter takes
the 42-70 MHz synthesizer output and divides it to the 2. 1-3.5 MHz count out put
for use by the frequency counter logic that, in turn, drives the LED displ ays.

4-75. RECEIVER (2A2) (ffigures 4-]12, FO-32, and FO-33). The 4028 receiver con-
sists of two major circuit sections: the receiver front end section and the output
section. The functional circuits of the receiver are diagramed in[fiqure 4-17]

4-76. RECEI VER FRONT END. Antenna selection is acconplished by two rel ays,
K 1 and K 2, which connects one of three antennas to the receiver [[figure FO 32).
Relay K 3 selects either an antenna or the internal calibrator. The calibrator
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provides an in-band sweeping signal of approximtely -107 dBm at the receiver
tuned frequency over the range of 2 to 30 MHz. The 42.2 to 70.2 Mz LO fre-
quency from the sweep synthesizer is mixed with 40 MHz in the synthesizer con-
verter to produce a 2.2 to 30.2 MHz output which is 200 kHz above the receiver
tuned frequency. This signal is fed to the receiver calibrator where it drives
mxer ML. A 1602.8 kHz crystal oscillator Y1-Ul is frequency divided by 8 to
produce a 200.350 kHz | ow | evel signal that is also fed to mxer M. The output
of M is a double sideband suppressed carrier sweeping signal wth 200.350 kHz
sidebands. The lower sideband is, therefore, 350 Hz bel ow the receiver tuned
frequency and falls in-band;, resulting in a 350 Hz baseband output tone. Follow
ing_mixef' M1 a double 7 section attenuator sets the calibration tone level at -107
dBm before it is applied to relay K 3 of the antenna switch. From the calibrator
relay K 3, the RF input is passed through two relay switchable attenuators K 4 and
K5, 10 dB and 20 dB respectively, to provide 30 dB of front end attenuation in 10
dB steps, as selected by the 6025 unit. \en the calibrator is enabled, the at-
tenuators are set to 0 dB.

4-77. Follow ng the attenuator stage the signal passes through a 2 MHz high
pass filter to renove all signals bel ow the frequency range of interest. The pre-
selector which follows provides bandpass filtering for the half-octave band of
interest. In practice, the eight half-octave filter stages (figure FO 32/2) oper-
ate in a sequential manner as the sweep progresses, starting with filter #1 and
ending with filter #8 (2-30 MHz.. The filter select lines are driven fromthe pre-
sel ector decode circuit on the 6025 receiver control board and are level trans-
lated by QL through . The switched *12V level translator output provides for-
ward biasing (+12V) on the selected filter while maintaining reverse biasing
(-12V) on the other filters. Only one filter at a time is enabled. Preselector
decide is described in _paragraph 4-31]

4-78. Followng preelection, the signal is anplified by a 10 dB linear class

A push-pull RF anplifier and enters the first mxer (M). Mxer M combines
the 2-30 Mz RF signal with the 42.2-70.2 Mz output of the sweep synthesizer
to produce a first intermediate frequency of 40.2 MHz. The first mxer LO in-
jection fromthe synthesizer is anmplified from0 dBmto +13 dB mand is then con-
verted to a square wave drive by U4. The square wave LO signal is then further
anplified by U6 to +27 dBmto drive the first mxer. This 1/2 watt square wave
LO provides superior first mixer intermodulation distortion performance for the
receiver. The 40.2 Mz IF mxer output is anplified in a 10 dB anplifier,
identical to the one used at the mixer input. After this initial IF anmplification
(figure FO- 32/4), the signal is filtered by a 40.2 MHz crystal filter. This 10
kHz bandwi dth filter provides selectivity to elimnate unwanted signals and noise
in the early stages of the receiver before the signal enters the high gain stages.
The filtered signal is then anplified by a third 10 dB RF anplifier before enter-
ing the second mxer (M3) (FO32/5). The second m xer converts the 40.2 MHz
signal to the 200 kHz second IF. The 40 Mz local oscillator injection signal for
this stage is generated in the synthesizer. The 40 MHz output from the synthe-
sizer is anmplified and passed through a series of gates to devel op conpl ementary
square wave LO inputs to the mxer.

4-79. RECEI VER QUTPUT SECTION. The receiver output section input is the |ow
| evel 200 kHz IF fromthe receiver second mxer. The output section generates
two output signals: the baseband (0-500 Hz, or 0-5 kHz) signal (which goes to
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the spectrum analyzer), and the audio, which is the same bandw dth as the base-
band but offset by 700 Hz to make it easier for an operator to hear when presented
to a |loudspeaker. The 200 kHz IF signal is first ternmnated by [RL {(figure FO
33/1) and then inpedance transformed (upward) by T1. Resistor R2, R7 and QL
forma variable attenuator which is controlled by the AGC circuit. QL acts as a
variable resistance to ground - resistance increases as the gate voltage becones
nore negative and decreases as the gate-to-source voltage goes to zero volts.

@ and the drain-resonating conponents L1 and C10, form a tuned anplifier at
200 kHz, while @ is a source-follower circuit providing mninmm inpedance

| oading to the preceding tuned circuit and a controlled source inpedance to the
following crystal filters. The receiver has two bandw dths, 500 Hz , and 5000 Hz,
controlled by the 6025 system logic. UL-U3 are electronic swtches which place
the appropriate filter into the IF circuit. The 500 Hz (BPF #1) crystal filter is
mount ed i nside the receiver nodule, and the 5000 Hz bandpass is determ ned by
the LC tuned circuits in the 200 kHz IF anplifiers. After such filtering, the 200
kHz IF is anplified by several simlar anplifier/variable-attenuator circuits

Q-7 (figure FO-33/]2) forma typical circuit. @ is a voltage-variable resis-
tance which, with R30, forms a voltage-variable attenuator to control the anpli-
tude of the signal at the input of the tuned anplifier Q6. Q7 is a source-follower
circuit that presents a high inpedance load to the tuned drain circuit of Q6 and a
| owi npedance drive to R39, the first elenent of the next simlar circuit. These
anplifiers and attenuators conprise a tuned IF anplifier whose gain can be
changed by the AGC circuit, such that the 200 kHz I F is maintained at approxi -
mately 50 nvrms at QL7. The 200 kHz is converted to baseband by M2 ([figure]
[FG33/]3) which nmixes the IF with a locally generated 200 kHz LO. This LOis
generated fromthe 5 Mz supplied by the sweep synthesizer to J8 of this board.
UL10-11 divide the 5 Mz by 25 to yield 200 kHz which drives Ul2 to nodul ate M
through R105 and R106. The baseband output of M2 is anplified by U 14-15 to
approximately 1 Vrns which becones the baseband output of the sounder receiver.

4-80. The 200 kHz IF is also converted to M to audio with a 700 Hz of fset.

Y1 and U7 forma 398.6 kHz oscillator whose frequency is divided by 2 in W to
199.3 kHz. Wen mixed with the incoming 200 kHz IF, this signal yields the
receiver bandwi dth offset converted to 700 Hz. U5 is an audio anplifier and

| ow-pass filter which drives the audio volume control nounted on the 4028 front
panel. U 6 further anplifies the audio to power the |oudspeaker, also on the
front panel.

4-81. To control the gain of the IF anplifiers, the 200 kHz IF output is detected
inan AGC circuit. The 200 kHz IF, approximately 50 nmvrms, is buffered in
unity-gain anplifier UL6 and detected in a half-wave rectifier circuit of UL7
(figure FO-33/4). This half- wave- rectified signal is further anplified by U 18
and snoothed by R134 and C101. The resulting voltage is anplified by ULl9 and
presented through @2 to an RC circuit, R151-152, C107 and CR5. This circuit
determnes the AGC tinme constant which is nmade to be asymetrical; that is,

CR5 allows Cl107 to be charged negative nore rapidly than positive. (Note that
vol tage on Cl07 is negative.) This provides an AGC loop with a slow attack-
fast decay time constant necessary for chirp sounding. Relay K1 can switch in
another resistor in parallel with RL52 to change the AGC time constant. A
shorter time constant is needed during auto sync to maintain optinmum receiver
gain and minimze the change of nmissing the received chirp signal. The voltage
on Cl07 is buffered by the unity-gain anplifier U1 and becomes the AGC control
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voltage for the IF anplifier. The voltage al so goes to an AGC output anplifier
U20, which is used to drive the AGC bargraph on the 6025 display.

4-82. The receiver is generally sweep-tuned through the HF band. Qccasionally,
the receiver sweeps through a strong signal which may cause the narrow band
filters to ring for a long period of time, thereby desensitizing the receiver
imrediately afterwards. To reduce this effect, a blanker circuit is used to detect
the presence of an approaching large signal and to nomentarily turn off the input
to the IF anplifiers, Transistors Q4-3Z (fiqure FO133/5) forma separate |F anpli-
fier with a bandwi dth wider than that of the main IF anplifier, such that, as the
receiver is sweeping, it will detect a large signal approaching the main IF band-
width before it appears in the main |IF passhand. Wen such a signal is detected,

a one-shot, U22, is triggered which, for approximately 10 milliseconds: (1) dis-
connects the IF input to the crystal filter in Ul and terminates the filter input by
U2, and (2) holds the prior AGC | evel by opening Q2 in the AGC detector. The

bl anking sensitivity control is normally set to blank the IF anplifier if the approach-
ing signal is 25 dB or greater above the currently received signal or noise

4-83. RECElI VER PONER SUPPLY (figure FO-34). ] The receiver power supply
provides all the DC voltages used in both the 6025 and 4028 units. Regul ated volt-
ages supplied to the 4028 unit are +5V, +12V, and -24 VDC. The renai ning

unregul ated supplies are routed to the 6025 unit and are regul ated there. (See

paragraph 4-63.]) In the 4028 unit, the +12V, -12V, and +24 VDC outputs supply

poth the synthesizer and receiver modules while the +5V outputs supply only the
synthesi zer. The duplication of some DC supplies is provided to assure separation
of noise signals between unrelated inputs. An internally nounted toggle switch
(S2) is provided for selecting 115 or 230 VAC inputs. In addition, some conpen-
sation for small increments of input voltage variations may be made by altering
termnal board (TB1l) connection adjacent to the transformer. (Refef {0 para-]
graph [5-14 Ifor adjustnent of these connections.)

4-84. 6043 POAER DI VIDER UNI'T 3

4-85. The receiver uses three separate fourway power dividers to interface with
receiving antennas. AU connections should be of 50 ohns inpedance. The power
divider results in an output on each port approximtely 6 dB below the input. Each
di vider provides mnimumisolation of 30 dB over the entire 2-30 range.

4-86. FREQUENCY STANDARD SECTION ( S/ N 400100 and before)

4-87. FREQUENCY STANDARD (1A6) (figures FO-35] and FO 36) (S/N 400100
and before). The receiver timng circuits are based on a 5 Mz standard derived
froma 10 Miz tenperature-controlled quartz crystal oscillator. Both the oscilla-
tor-anplifier and the oven controller portions of the oscillator require a stable

10 VDC input. This is provided by regulator U3 from the battery or Q02 regu-
|ated primary power source. An LC circuit conprising L1 and CL10 further
isolates the oscillator portion from switching transients. On the return side of
the oven circuit, QLO1 provides current limting to safeguard against current
surges during the initial oven heater warmup period (approximately 5 mnutes),
The 10 MHz output of the oscillator is divided by flip-flop U2 down to 5 Mz
(internal standard) and fanned out to buffer gates UL for use by the tinming circuits
as independent 5 Mz, 50 ohm sources.
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4-88. The switching regulator circuit 1A6A3 (figure FO36) regul ates the +5-volt
power input to the primary timng circuits of the receiver. The circuit is basi-
cally intended for regulation of the battery supply during a power failure. How-
ever, in normal operation, a line power derived source of 29 VDC (from CR4+)

is routed through the same circuit allow ng unbroken interruption of power should
a supply failure occur. The high efficiency (65% circuit contained on this board
uses a | ow current drain voltage regulator connected as an oscillator (Ul) in which
an inductor (L2) is used in the feedback |oop as an energy storage device. By
controlling oscillation, the inductor effects” internal conduction of the regulator/
oscillator, thereby cent rolling volt age. A 1.6A current limter (4, @, and Q)
and a 6 volt, 5 watt, overvoltage protector, (CR6 and CR10) are included as an
integral part of the circuit. A related circuit senses the input line to determne

if the battery voltage is less than 16.3 volts. This is achieved at U2 by conparing
the received voltage to two zener diodes, the difference voltage thereby controlling
Q7, which in turn controls turn-on of oscillator UL

4-89. 3-PATH CONTROLLER 1A4 ( S/N 400100 and before)

4-90. 3- PATH PROGRAMVER 1A4A1 (f[gure FO-37]). The 3-path programer
circuit performs three basic functions: it provides precision five ninute tining,
using a count down of the 5 MHz frequency standard; it generates advance and
retard pulses to slip each path in time to synchronize it with the related trans-
mtter; and it provides a LED display decode for either path 1 or any other swtch-
sel ected path tine.

4-91. The incoming 5 Mz is initially divided down to 100 kHz by Ul7 and U0
(figure FO-37/1) and routed to the three separate path tiner inputs (MCK). Each
path timer then divides the 100 kHz down, first to one pul se per second for exter-
nal sanpling, and then into seconds and mnutes for the LED display logic swtch.
The LED display logic switch is a 16-pole, 3-throw logic circuit swtched el ec-
tronically by three SET positions of the MODE select switch. Wen the MODE
select switch is not in a SET position, path 1 is automatically selected since only
one path tinme can be displayed. The selected path is routed directly to the LED
display driver circuit for display of the time segnents. In addition to the basic
five-mnute count, each path timer sends a sequential five-mnute pulse to each

of the PATH PROGRAMMER switches (0-M NUTE position, 5-MNUTE position

10-M NUTE position, etc.), The pulse is negative-going for one mllisecond.

[f the switch for that path is active at any of these times, it is routed to the auto
start circuit for activation of the CRT memory and synthesizer start functions.

4-92. The slip generator [Tigure FO-37/]1) uses a timng and gating technique to
add or delete pulses fromthe 100 kHz input frequency of any path. A pulse train
whose frequency is selected by the front panel SLIP RATE M5 /SEC switch, is
gated to the two one-shots, Ul8. The positive (MSP), or advance, output pro-
duces narrow pul ses which are added into the 100 kHz streamto slip the path
position forward in tinme. The negative (MSN), or retard, output devel ops a nega-
tive- going pulse of identical duration and position (i.e. in sync) as the 100 kHz
stream whi ch, when gated into the select paths input, effectively cancels existing
synchronous pul ses, thereby retarding the clock tine.
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4-93. RECEIVER CONTROL 1A4A2 (filgure FO-38).] The receiver control assenbly
can be divided into five functional circuits: front panel select, preselector decode,
frequency counter, cursor-to-frequency converter, and auto start.

4-94. FRONT PANEL SELECT (fidure FO-38/1).] This circuit interfaces all subpanel
switches with related parts of the receiver control circuits. Al pushbutton
switches are debounced and rotary switch positions routed to relevant circuitry at
the proper tine.

4-95. PRESELECTOR DECODE ([figure FO38/2). Binary-coded-decinal (BCD) fre-
quency data is routed fromthe local oscillator (LO frequency counter
[4-96) to the preselector decode circuit, for translation to frequency range data
for the receiver preselect filters. The frequency information is decoded to pro-
vide a 1 of 8 selection (negative true output) to drive the preselector swtches as
follows :

QUTPUT (LOW FREQUENCY RANGE
PRE 1 2.0- 3.0 MHz
PRE 2 3.0- 4.4
PRE 3 4.4- 6.0
PRE 4 6.0- 8.4
PRE 5 8.4- 12.0
PRE 6 12.0 - 17.0
PRE 7 17.0- 24.0
PRE 8 24.0- 30.0
4-96. FREQUENCY COUNTER (fidure FO-3873). This circuit counts the 2-3.5 Mz

frequency fromthe synthesizer and provides BCD frequency information to the
LED display and preselector decode. The 2-3.5 Miz input is gated into UL3 for
two mlliseconds. Counters W9-Ul3 are preset with the number 5980. During
the two mllisecond gate interval, U9-UL3 count up from 5980. At the end of the
two-mllisecond period, the nunber contained in the counters is the actual re-
ceived frequency (disregarding the carry digit) . For exanple, at 2 MHz, the re-
ceiver synthesizer frequency is 42.2 Miz. The frequency counter counts every
2.0|t|h. cyclg, or 2,110 counts/mllisecond. Thus, 4,220 counts are gated for two
m | liseconds:

Gate for 2 mlliseconds = 4220
add counter preset = 5980
10200
Di sregard carry
For 02.00 MHz (receiver frequency)

The BCD frequency information is routed through UL7-U20 which forma 16-pol e,
doubl e-throw switch. This switch is in turn activated by the front panel Cursor/
RCVR pushbutton, which in the normal (RCVR) position swtches the BCD infor-
mation into the LED display.

4-97. CURSOR TO FREQUENCY CONVERTER (fidqure FO387/3). The cursor storage
and readout assenblv (1A2Al) sends information (signal CUL) to the cursor to
frequency converter logic indicating the frequency on which the novable cursor
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is set. Pushing the CURSOR FREQ pushbutton switch (CFS) routes the BCD
cursor information (CCK) to the LED display.

4-98. The logic for the cursor to frequency conversion is represented in the

bl ock diagram of [figure 4-4] and this function is performed bv the circuits on the
cursor storage and readout (1A2Al) and receiver control (1A4A2). Every ten
mlliseconds the start/stop flip-flops U gate the 400 - 700 kHz clock (the exact
rate is arbitrary) into the up-and down-counters, a borrow (end-of-count) pulse
is issued which stops the clock. Since the count rate for the BCD up-counter
was the same as for the binary down-counter, the total count added to the pre-

| oad of 0199 provides the BCD equival ent of cursor frequency in megahertz. At
the end of ten mlliseconds, the two counters are cleared, the load enable activated
and the count process repeated. Assuming the moving cursor to be stationary,
the frequency of the moving cursor appears at the outputs of BCD up-counters
U25-28 every ten nmilliseconds and renains latched at Ul-U4A[(fiqgure FO-38/3) for
the sane period. Hence, actuation of the CURSCR FREQ switch throws the 16-
pol e switch (UL7-20) between the BCD counters and the LED display via the

| atches, making a current cursor readout available at a refresh rate of two mlli-
seconds.

4-99. AUTO START (fi[gure _FO-38/4)] The purpose of the auto start circuit is to
receive start time information for the PATH PROGRAMMER swi tches, start the
synthesi zer, and start loading the appropriate CRT nemory. Each pair of flip-
flops (U45, W53, or U6l) are for a single path. The two inputs necessary to
trigger the CRT nenmory load function (TVL1) are: 1) a pulse through the (PSI)
path programrer #1 bus (signifying any #1 PATH PROGRAMVER switch sel ected)
and 2) a pulse through 1 CLK input (signifying that a new 5-mnute interval is
starting) fromthe path programrer circuit[{paragraph 4-91). The two hex
inverters (U52) provide a slight time delay so the second half of the flip-flop re-
sets (gets armed) before active toggling on the new pul se. Each of the path flip-
flops operate in the same way; however, a gating circuit (U44) prevents active
switching of the other two paths once a legitimate output is detected. The active
TVL line is routed to the menory load logic for display and menory |oad. Sinmul-
taneously, the synthesizer is enabled (AST - for any path) for sweep start.

After the sweep is conpleted, a return pulse fromthe synthesizer (EOS) clears
the output flip-flops ready for the new selection.

4- 41/ (4- 42 bl ank)
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SECTION 5
MAI NTENANCE

5-1. | NTRCDUCTI ON

5-2. This section provides maintenance and service information for the RCS 4B
receiver. Included are tables of recommended test equipnment, a preventive main-
tenance schedule, corrective maintenance procedures, and performance verifi-

cation data. An understanding of the theory of operation from Section 4]is required
for troubleshooting and repairing the receiver.

5-3. TEST EQU PMENT

5-4. Reconmended test equipment for performance checking and troubl eshooting
is listed in[Table 5-1] Qher test instruments may be used if their performance is
equivalent to those listed. |f a test neasurenent is made which is outside the
acceptabl e range, operation of the test equipment should first be verified before
assumng mal function of the equipment under test.

5-5. PREVENTI VE NMAI NTENANCE

5-6. [Tabl'e 5-2 provides a list of recomended preventive naintenance proce-
dures. To assist in obtaining long-term trouble-free operation of the receiver
the maintenance schedule as recomrended should be adhered to as closely as
possible. Marginal operation of any unit checked should be noted and carefully
re-examned at the next maintenance period.

WARNI NG

In the performance of some maintenance procedures, it is necessary to have
the equi pnent energized and dust covers renoved. Extrene care nust be
exercised in making internal measurements or adjustments since potentially
| ethal voltages are present.

5-7. CORRECTI VE NMAI NTENANCE

5-8.  The corrective maintenance data provided in this section consists of

troubl eshooting procedures and adjustment procedures. Parts requiring renova
during relevant adjustment operations are described and illustrated as necessary.
The recommended mai ntenance approach for the RCS-4B receiver is repair by

repl acement of assemblies. Faulty assenblies are returned to the depot for repair
to a part |evel.

5-9. TROUBLESHOOTI NG PROCEDURES. [Tabl'e 5-3]provides a basic guide

to troubleshooting the receiver. The table is not intended to be all inclusive

but rather to provide indications of what unit or assenbly is defective. One
approach to fault isolation is to derive all possible information fromthe function

or mal function of operating controls and indicators and then, through systematic
anal ysis of test and nmeasurement data, along with the troubl eshooting guides,
localize a fault to a module or assenbly. The malfunction is verified and corrected
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Table 5-1. Test Equipnent Required
[tem Recormended manufacturer and type
Osci | | oscope Tektronix 455 (or 465)
Frequency Counter Hewl ett Packard 5300B
Ml tineter Si npson 460 (or Beckman 3020)
Termi nation, 2 watts M crol ab FXR TA-5MWMN
Attenuator, 20 dB Tektronix 011-0059-02

Spect rum Anal yzer
with IF Section
RF Section

Sweep Cener at or

Audi o Gscillator

M xer
Attenuator (Variable)
Power Supply

(35 VDC Lab Type)

Hew ett Packard 141T

Hew ett Packard 8552B

Hew ett Packard 8553B

TCS-4B/ 1024 Unit (BR Communi -
cations)

Hew ett Packard 651A

Wat ki ns Johnson M C

Kay Mdel 432D

Lanbda LL-903-0OV, or
or HP 6200B

LP-552-FM

by replacing the faulty assembly with a known good assenbly. The perfornance

t est

¢f _paragraph 5-29,[ 11qures 9-2,

5-3, 5-4, 5-6, 5-7 and 5-8, and schematics
of _Section 4 provide the neasurenent data that can be used for fault isolation.

5-10. OVERVOLTAGE PROTECTION. The 4028 power supply incorporates an over-
vol tage protection device, W [(fiqure FO-34/1. The overvoltage device acconplish-

es circuit protection by effectively short circuiting the output termnals of the power
transformer when the trip voltage limt is exceeded. The overvoltage device is
connected across the 11 volt ternminals and trips at 17 volts. Wen the trip voltage
is exceeded, the input power fuse is normally blown. This condition should be
noted when troubl eshooting and |ine voltage checked before trying to turn on the

receiver.

5-11.

ADJUSTMENT  PROCEDURES

5-12. GENERAL. All
before shipnment.

initial

adjustments to the receiver were nade at the factory
The fol l owing procedures are provided for use following a repair

or as required during the performance verification test.
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Preventive M ntenance Schedul e

Procedure

Schedul e

1. Performself-test to check receiver operation and
condition of standby battery. For receiver opera-
tion, the main power and standby battery nust be
on and the receiver nust be sweeping.
graph [5-1I5]for standby battery test.

Daily (at beginning of
each shift).

2. Check receiver synchronization by actuating

DI SPLAY CYCLE switch. To adjust the display
synchroni zation, sequence MOXDE switch to the
three SET positions and, in each position, adjust

di splay using the ADV/RET switch. Al so check

for evidence of sounder record display dropout.

A recurring indistinct or broken path display could
indicate a faulty antenna connection, defective
power divider, or defective receiver preselector
filter.

Daily (at beginning of
each shift).

NOTE
Adjust only while

sel ected path sweep
IS in progress.

3. Check operation of 6025 and 4028 exhaust fan
efficiency. Fan suction should be sufficient

to hold paper placed over intake filter (rear

panel of 6025 and front panel of 4028). If
necessary, remove and clean filter by subnerg-
ing in warmwater. Thoroughly blow dry with

conpressed air.

Weekly (daily if in
dusty area).

4. Check frequency standard, and adjust if
necessary per [paragraph 5-Z21

Monthly (or if excessive
drift is observed on al
paths sinul taneously.

5. Mke visual inspection of all interconnecting Mont hl 'y
cables and connectors at rear of units. Ensure

that plugs are fully inserted and that no undue

strain is being placed on cables.

6. Renove top covers fromreceiver units and Quarterly
make visual inspection of interiors. Ensure that

modul es are properly seated and that no |oose wires

or signs of overheating exist.

7. Check all low voltage DC power supplies per Sem - Annual |y

instructions df _paragraph 5-13]
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Table 5-3.

Troubl eshooting Gui de

I ndi cation

Locati on/ cause

1. System nain power pushbutton
(on 4028 unit) does not illumnate.

Main line input disconnected; Fuse F 1

bl own Transformer T1, diode bridge CRL
| anp mal function, or overvoltage crow
bar 9.

2. No CRT raster

Cabling to 6025 disconnected; CRT drive
or tube malfunction (check fuse F101 on
assenbly 1A7). 4028 power supply or 6025
vol tage regulator malfunction.

3. CRT raster, but no video
di spl ay.

Transmitter out of sync; current PATH
PROGRAMMER swi tch off; antenna cable
di sconnected; antenna relay malfunction;
Perform self-test (see fault indications,

step 9).

4, ACC display, but no Chirp-
sounder record display.

Recei ver baseband section faulty; spectrum
anal yzer or receiver control circuit nal-
function. Check presence or absence

of audible tone and of cursor lines in

| ower part of display.

5  Chirpsounder record display,
but no AGC.

I nput attenuator set too high; fault in
receiver. AGC detector or output
anplifier.

6. Audio tone absent, or incorrect
frequency or vol ume.

Fault with receiver oscillator Y1 or assoc-
ilated divider, etc. (receiver output
section assenmbly 2A2). Use test push-
button to check effect of calibrator
oscillator; also check speaker, audio
anplifier and gain control

—~

Excessive drift of Chirp sounder
record display on CRT.

When use of the slip rate switch to
correct vertical path display drift is
insufficient or too frequently required
for all received paths the cause is prob-
ably frequency standard precession in
receiver. Refer t@_paragraph 5-Z1I] for
adj ust ment .

8. Nuneric display stopped or
i ncorrect.

5-4

For Frequency; Fault in frequency counter
TIAAA2, sweep synthesizer 2Al, display

el ements 1A9, or +5V supply. Check per-
formng LAMP TEST (for display ele-
ments) and receiver TEST (for power

supply).
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Table 5-3. Troubl eshooting Guide - Continued

I ndi cation Location /cause

For Time: Fault in 3-path programer

play elenents 1A9.

1A4A1, frequency standard 1A6, or dis-

9. In receiver self-test, RCVR Indicates fault in any of 6025 regulated DC

red lamp lights. supplies, or 4028 unregul ated supplies.

a fault occurring in any functional part
of the control circuits processing the
received signal. A malfunction can be

isolated to either the power supplies or
the receiver functional circuits, as
fol | ows:

a. Stop the synthesizer sweep by
setting MODE switch to MAN position,

RESET switch.

b. Repeat the receiver test. If the

Alternatively, the lanp will also indicate

pressing STOP switch, and then pressing

red RCVR lanp lights, the fault is in the
power supplies; if the green RCVR |anp
lights, the fault is in a receiver functional

circuit,
10. In receiver self-test, BATT Check that BATT switch is ON. Replace
red lanmp lights. batteries (if non-rechargeable supply).
Check and recharge (if rechargeable
supply).
11. Less than six cursors available Cursors stored in off screen frequency.
for storage/display. Perform cursors erase[(paragraph 3-8,
stepe). If fault remains, turn off system

power, wait several seconds, turn on
system power.

WARNI NG

Use extrene care when making internal adjustments with power on.
Potential ly lethal voltages are present in the receiver.

5-13. POWNER SUPPLY ADJUSTMENT. The 4028 unit supplies regul ated DC

vol tages of +5, +12, -12, and +24 VDC for its own receiver circuitry, and unregu-
lated +5, +11, +20, -20 and +35 VDC for use by the 6025 unit. None of the DC
vol tages require adjustment; however, they should be periodically checked to
detect dimnished operation. Voltages are checked using a multinmeter and neas-
uring the value as nmarked in fligures 5-2] through 5-9 for each of the nodul e test
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points. To nmeasure DC voltages in the 4028, it is necessary to remove the unit
cover and the four screws which secure the 2A1 and the 2A2 assenblies to the
chassis plate. The two assenblies are then lifted to allow access to the assenbly
test points. To measure DC voltages in the 6025, it is necessary to remove the
unit cover. The assenbly test points are readily accessible without further dis-
assenbly. Note that the AC ripple for all regulated supplies measures less than
10 nV peak-to- peak.

5-14. Voltage variations fromthe normal 115 or 230 VAC input can be accomo-
dated by changing connections on the termnal board 2A3TB 1 |ocated on the 4028
chassis plate. The unit cover nust be removed to allow access to the termna
board. Upper limts of 120 (or 250) VAC can be tolerated using the sane factory
wiring as for 115 (or 230) VAC. If the line voltage approaches 105 (or 220) VAC
turn power off, and transfer the connection on 2A3TB 1 pin 1 to 2A3TB 1 pin 2

(figure FO-26/1).

5-15. STANDBY BATTERY SUPPLY TEST. Two different types of standby battery
assenblies are used in the RCS- 4B. Some receivers have a non-rechargeabl e
battery assenbly (part nunber 6025-1008) that uses standard D-cell batteries

Other receivers have a rechargeable battery assenmbly (part nunber 6025-1018)

that includes an integral charging circuit and uses sealed lead acid cells. Con-
ditions for testing the charge of the battery supply differ between the non-
rechargeabl e and rechargeable assenblies. These different conditions are noted
insteps a and b below. The test results as defined in step ¢ apply to the test

of non-rechargeable and rechargeabl e assenblies.

For the non-rechargeable battery assenbly (P/N 6025-1008), a test my be
conducted at any tine during operation with AC line power on or off and the BATT
switch on. Pressing the TEST pushbutton switch on the 6025 front panel initiates
the test and the BATT lanps light to indicate the charge condition of the battery
supply as described in step ¢ bel ow.

b. For the rechargeable battery assenbly (P/N 6025-1018), an accurate test of
battery charge condition requires that the AC line power is turned off. If the
TEST switch is pressed with AC power on, the green BATT |anp should al ways
light since the charging circuit, which is on when AC power is on, provides a 28
volt potential across the battery supply terminals. A red or red/green lanmp indi-
cation may result if battery supply is very weak, fully discharged, or defective.

A battery protection circuit in the rechargeable battery assenbly automatically dis-
connects the supply if the battery voltage is below approximately 17 volts in which
case neither BATT lanp would light during test and |oss of synchronization occurs
if AC power is off. For an accurate test of battery condition, press the TEST
switch with AC power off and the BATT switch on and note the BATT |anp
indications of step c.

¢c. The BATT lanp indications are as follows:
(1) Green BATT test lanp only lights: Battery neasures greater than 22

volts. Conditions are acceptable for
operation on battery power.
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(2) Geen and red BATT test lanps Battery is between 18 and 22 volts.
both light: Conditions are marginal for operation.
Battery pack nust be charged soon (if
rechargeable type).

(3) Red BATT test lanp only lights: Battery is less than 18 volts. Battery
pack must be replaced or recharged; or
BATT switch is off.

5-16. BATTERY CHARGER ADJUSTMENT (For Battery Assenbly P/N 6025-1018).
The battery charger circuit, located inside the rechargeable battery box, auto-
matically recharges depleted batteries and provides a floating trickle charge to
maintain the batteries in a fully charged state during normal AC |ine power
operation of the RCS receiver. Battery capacity and lifetime are dependent on
the charging circuit output voltage. A charging voltage that is too high can
damage the batteries, and too |ow a voltage does not maintain adequate charge in
the battery cells. The battery charger circuit is set at the factory for a trickle
charge voltage of +28.2 VDC which results in a 5 mA trickle charge current when
connected to a fully charged battery pack. (This voltage will vary depending on
the state of charge of the batteries). The battery charger circuit should not nor-
mal |y require readjustment. |f adjustment is required due to replacenment or aging of
conponents, adjust as fol | ows:

a. Rermove battery pack (6025-1018) from the 6025 unit.

b. Renove top cover of battery pack.

C. Carefully connect a +35 VDC (*2V) external laboratory-type power supply
to the battery charger circuit card inside the battery box. The positive (+) out-
put |ead of the power supply nust connect to terminal El of the circuit card and
the negative (-) output |ead must connect to terminal E2 (ground).

d. Connect the positive lead of a digital voltneter to TPl and the negative |ead
to E 2 of the charger circuit card

e. Turn on the +35 VDC supply and adjust potentiometer R3 on the card for a
voltage of +28.9 VDC at TP1.

f.  Mwve the voltneter to terminal E4. Meter should read +28.2 VDC (#0.1
VDC) if the batteries are charging properly.

. If the voltage at E4 is greater than +28.3 volts, check fuse F2 and switch
S1 Por continuity or replace battery pack.

h. If voltage at E4 is less than +28.1 volts, allow battery pack to charge for
24 hours, then repeat steps e and f. If E4 voltage is still low, replace battery
pack.

i, Turn off +35 VDC supply, disconnect supply and DVM and momentarily
depress pushbutton switch Sl on the circuit card.

j. Replace battery box cover and reinsert battery drawer in 6025 front panel
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5-17. RECElI VER BASEBAND GAI N ADJUSTMENT. To neasure the receiver base-
band gain the 4028 cover nust be renoved. Then the four screws which secure
the 2A1 and 2A2 assenmblies to the chassis plate nust be renmoved. Using the setup
shown in with the TCS-4B and RCS- 4B synchroni zed, apply a -70 dBm
signal into the 6043 fromthe 1024. To determine the baseband gain, attach an
oscilloscope to TP2 on the 2A2A2 assenbly (refer to[figure 5-6), and check for a
nominal output of 2.8 0.4 volts peak-to-peak during normal operation. If the

nom nal output is outside this range, remove the cover for the 2A2A 2 assenbly, and
adj ust R110 clockwi se to increase gain or counter-clockw se to decrease gain.

5-18. AGC DI SPLAY ADJUSTMENT . The offset adjustment (RL161) and the gain

adj ustment (R168) are located in the AGC output anplifier of the receiver output
section (2A2A2) (figure FO-33/4). They provide position and gain control, respec-
tively, over the AGC anal og output before being converted to a digitized bargraph
by the timng and control circuit ( 1A2A2) for display by the CRT. Adjustment nust
be performed while the RCS-4B is synchronized (using the 1024 Unit of TCS - 4B

as test equipnent). Assenble the test setup pef_iigure 5-1. Synchronize the 1024
and 6025 and proceed with the test.

a. Set the input signal to -120dBm into ANT 1 of the 4028 (bypass the 6043
power divider). Measure signal out of Variable Attenuator' wth Spectrum Anal yzer.
Adj ust attenuator as required.

b. Adjust offset control R161 on 2A2A2 (4028-2002) circuit card to display a
continuous line at the bottomcell of CRT AGC bargraph.

For Signal Strength
Measurement Only SPECTRUM
[ "1 ANALYZER
SET 1024 TO ATTENUATORS - 40 d8 '
.1 PWR POSITION |
I
VARIABLE }
BR1024 [ 3——— ATTENUATOR RCS-48
0-100dB
(Adjust for specified 6025
input signal level to
RCS-48B)
»J1 4028
6043
EL9TEO2I

FIGURE 5-1. AGC Display Gain Adjustnent Setup.
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Increase the input signal 55 dB and adjust gain control R 168 until the bar-
graph reaches the top of the display. Decrease the gain by one cell.

d. Repeat steps a through ¢ until no further adjustnent is needed.

e. Alowthe RCS- 4B to run one full sweep with -120 dBm input. The AGC bar-
graph should display in the bottom cell *1 cell.

5-19. SYSTEM SENSI TI VITY ADJUSTMENT. The Chirpsounder record display
shoul d be present on the CRT with signal levels as |ow as -137 dBminto the 4028
receiver or -130 dBminto the 6043 power divider. The display should not be
present for signals weaker than -147 dBminto the 4028 or -140 dBminto the 6043.
This can be adjusted with the slicing |evel adjustment, accessible through the top
of the display logic (1A2) nodule. Use the test setup as shown in[figure 5-1]
(signal into the 4028). Decrease the signal level to -137 dBm A solid line should
be present for a mninum of 80% of the full sweep (2-30 MHz). To increase sensi-
tivity, adjust the slicing Ievel control counterclockw se and, conversely, to de-
crease sensitivity and reduce background noise, adjust the slicing Ievel clockw se.

5-20. SPECTRUM ANALYZER BANDW DTH ADJUSTMENTS. The 500 Hz band-
width is controlled by ranp length R56, gain R37, and DC R49 adjustnents on the
1A1A2 assenbly (figure FO-I0/H). The bandwi dth adjustments are nade as
follows :

a. Assenble equipnent as shown im _figure 5{1. Synchronize RCS- 4B with
TCS-4B using the 2-30 MHz sweep with a -80 dBm sweep input to the receiver
(connect to J1 on 4028).

h. Connect a frequency counter to 4028 rear panel BNC connector J9 Base-
band Qut. Fine adjust RCS- 4B synchronization using Manual Sync (at 1
ms/sec) until counter reads 257 *2 Hz. Mke no further sync adjustnents for

the remainder of this test.

c. Then connect equipment as shown in frgure 5-2Z.

d. Set the audio oscillator for approximately 0 dBm (50 Q , and 200 Hz. Cb-
serve two horizontal traces on CRT near top and bottom of Chirp sounder record
di splay area.

e. Slowy increase audio frequency until one trace disappears and note the
audi o frequency as measured on the counter. Continue to increase audio frequency
until the remaining trace disappears and note audi o frequency. Both frequency
readings should be in the range of 250 +7 Hz.

f.If adjustments are necessary, remove the module 1Al cover to access the
spectrum anal yzer output board 1A1A2 (2006-2002).

Connect an oscilloscope to E35 (SYNC A). Adjust R56 until the positive

going (+4V) pulse at E35 is 59 *1 msec long. This pulse goes high for 59 nsec
once every second while the sounder is sweeping.
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Fa AUDIO
OSCILLATOR

ATTENUATORS - 40 dB

FREQUENCY
o COUNTER

VARIABLE Ft
BR 1024 :Ll— ATTENUATOR

40d8 i

MIXER RCS-48

6025
Fe+Fa
Ft-Fa

>4 4028

6043

ELS9TEO22
FI GURE 5-2. Bandwi dth Adjustnent Test Setup

h. Adjust R49 DC and R37 GAIN controls until step e above is satisfied. R49
will nove both traces up and down together on the CRT, R37 will spread or com
press the spacing between the traces for a given audio frequency. Note that

these adjustments interact slightly so care nust be taken and adjustnents repeated
until proper alignnment is achieved.

NOTE

| f adjustnment procedure tine takes longer than one sweep of the RCS 4B
(280 seconds), allow second sweep to start under PROGRAM node and then
repeat steps a and b above to verify sounder sync.

5-21. FREQUENCY STANDARD ADJUSTMENT. Over long periods of time, the
tenperature controlled quartz crystal in the frequency standard will show effects
of precession (frequency change due to crystal aging) . \Wen the rate of pre-
cession in the receiver and transmtters is not equal, the Chirpsounder record
displays may drift up or down on the receiver CRT display. Normally, a record
can be recentered on the CRT by means of the receiver SLIP control. I|f adjust-
ment of the SLIP control is required nore than once in eight hours, there is need
to adjust the frequency standard. |If all transmtter displays drift on the CRT in
the same direction, it is necessary to adjust the receiver frequency standard
However, if at least one transmtter does not drift, or drifts in an opposite
direction, then adjustment of the TCS-4B transmtter frequency standard is re-
quired. The operator of the drifting transmtter should be notified and inforned
as to the rate and direction of drift as observed on the receiver CRT. (For
exanpl e, Chirpsounder record drifts up 20% of CRT height per 24 hours.)
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5-22. To neke the receiver adjustment, the direction and rate of drift on the CRT
are determned. Then, if’ the display is drifting downward, the front panel fine
control (STD ADJ) is turned clockwise;, if the display is drifting upward, the STD
ADJ control is turned counter-clockwi se. One full turn of the front panel STD
ADJ control will conpensate for a drift of approximtely 10% of CRT hei ght per 24
hours for 2-30 MHz sweep, or 0.5 mlliseconds per 24 hours. (One full turn wll
conpensate for a drift of 5% of CRT height per 24 hours for 2-16 Mz sweep,)

If the STD ADJ control adjustment range is insufficient (at physical limts which
are 20 turns end to end) to make the correction, it should be recentered, and the
adj ustment made on the course control |ocated on the 6025, assenbly 1A6 ([figurel
[5-3) The control is adjusted in an opposite direction to that of the front panel
STD ADJ control. For coarse control adjustment, turn counter-clockwse if dis-
play is drifting down; turn clockwise if display is drifting up. One turn of the
coarse adjustnment control will conpensate for a drift of 100% of CRT height per 24
hours (5 mlliseconds per 24 hours) for a 2-30 Mz sweep, or 50% of CRT height for
2-16 MHz sweep.

5-23. CRT DI SPLAY ADJUSTMENTS . Controls for the CRT drive and synchroni -
zation signals are adjusted follow ng replacement of circuit elements or when dis -
continuities are observed in the position or linearity of the display. The bright-
ness control for the CRT is on the front panel and is an operator adjustnent.
(Refer to[Section 3, and check brightness adjustnent). The schenmatic di agram of
[figure FO 18 shoul d be referenced for location of adjustnents. To perform the
adj ustments described in[paragraphs 5-24] thru 5-27, the follow ng disassenbly
actions must be performed:

Frequency Standard COARSE CONTROL
Thermal Cover (used Side Location —
only on S/N 400100 S/N 400100 and Before
and before) Top Location —
1] ?’ S/N 400101 and On
® % .
/ i ! i /Frequency Standard 1A6

* G

W

— ¢
woem 4 /| 3|

— — ————
EL9TEO23

FIGURE 5-3. Cystal Oscillator Freguency Adjust.
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a. Renove the 6025 cover, nodule retaining bar, and the four screws securing
the 1A6 assenbly to the mounting bracket.

b. Rermove the plug to the 1A7 CRT display assenbly, and then raise and set
aside the 1A 6 assenbly.

¢c. Renmove the four screws securing the 1A7 assenbly to the mounting bracket.
d. Renove the 1A7 assenbly and reconnect the plug to 1A7J1.

e. Al of the adjustnment points discussed in paragraphs 5-24 through 5-27 are
now accessible through holes in the CRT side cover.

NOTE

The CRT beam scans vertically. The yoke has been rotated 90-degrees

countercl ockwi se fromthe normal (NTSC) television positions. Horizontal
and vertical refer to the actual beamnotion in this unit.

5-24. HORI ZONTAL ADJUSTMENTS. There is sone interaction between the hori-
zontal frequency, width, and linearity controls. The adjustment procedure shoul d
be perforned in the sequence indicated (see[figure FO13):

a.  Apply video and synchronization signals to the CRT nonitor.

b. Set the horizontal frequency control, R116, in the mddle of the stable
region of the adjustnent.

c. Adjust the horizontal width control, R124, for desired width.

d. Adjust the horizontal linearity control, RL121, for best horizontal linearity.

e. Readjust the horizontal frequency control, R116, for stable picture.

f.  Recheck width and linearity.
5-25. VERTI CAL ADJUSTMENTS. Raster height is affected by a conbination of
the low volt age supply, height coil L101 and the linearity sleeve |ocated on the
neck of the CRT beneath the yoke. Adjust for vertical linearity as follows:

a. Apply video and synchronization signals to the nonitor.

b. Adjust the width coil, L101, for desired height.
5-26. FOCUS ADJUSTMENT. The focus control, R107, provides an adjustnent
for maintaining best overall display focus. However, because of the construction
of the gun assenbly, in the CRT this control has only small effect on focus.
5-27. CENTERING |If the raster is not centered properly, it may be repositioned
by rotating the ring magnets behind the deflection yoke. The ring magnets should
not be used to offset the raster fromits nomnal center position because it would

degrade the resolution of the display. |If the picture is tilted, rotate the entire
yoke.
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5-28. PERFORVMANCE TEST PROCEDURE

5-29. Performance tests on the receiver involve use of the automatic self-test rou-
tine and measurenent of the nodule test point characteristics to verify nornal
operation. The test equipnment required for test point measurenment is listed in

5-30. RECEI VER TEST. The receiver test routine activated by the front panel
TEST switch, performs a self diagnostic check of receiver functional circuits and
power supplies. Wen the test is initiated, a calibrated test signal is injected into
the receiver front end at a point close to the antenna input. The calibrated test
signal, in conjunction with synthesizer inputs, is subjected to exactly the sanme
filtering and IF treatment as is a received RF signal. The results of a test are an
audi bl e nonitor tone, a go/no-go lanp indication, and a solid bar (350 Hz signal)
across the CRT screen. The test is performed with the receiver sweeping in either
manual or program node, as foll ows:

a. Press the TEST switch, and hold depressed for 10 seconds.

b. Wthin five seconds, check that the green RCVR lanp lights. If the red

lanp remains lighted, a malfunction is indicated. Refer to step 9,[ table 5-3
for additional checks to isolate malfunction.

c. On the CRT, verify that a, horizontal line is displayed at 350 Hz (approxi-
mately md screen on the CRT or 3/4-inch (2 cm below the bottom of the AGC bar-
graph) and that a fixed tone (1050 Hz) is audible.

d. AGC bargraph should display four cells (plus or mnus one cell).

5-31. TEST PO NT VERI FI CATI ON.[_Fiqures 5-4 through 5-11 provide a descrip-
tion of test point paraneters. Used in conjunction with the schematics, test point
measurenments enable a fault indication to be diagnosed and isolated. All test

poi nt paraneters have expected or nomnal test results and include tolerances
where applicabl e.

5-13



™™ 11-5820-917-13

P
SWEEP
SYNTHESIZER
5030-1001
+5 + 0.25 VDC A2 Al 2-30 MHz
X -
\ P (50 to 150 mV)
+5 _’t 0.25 VDC \\O +5u) w @
+12 i 0.50 VDC\"\G +5V(K) Ot ] ?:;)OSAHZ{,)
m
124050 VDC— | O "¢
24+ 1,0 VDC ) LOw d
ted + L. o D —— uring
|2]35M"ZTDC$§R blank
BLANK UT (10 1
Start In 5 uzmun(zom (. 2 sec for 2-30 MHZ)
:::::::’::}1 (.4 sec for 2-16 MHz)
Stop In il
9 PHASE LOCK {1}
Reset In [3sus vt
16 (HI) 30 (L0} 11
Chassis Ground s
Sweep Run (Hi) m:.:\:u:o‘:"z:7
2.1-3.5 MHz to e
counter (300 mV) 40 MHZ 0UT 102
_.u;i‘i.:if,i’ﬂ.‘"’ Slip Enable (Hi)
wwutul‘lﬂ"i‘“ —/—ln Set MODE
Blank In QOUS Slip Fast In (Lo)
Slip Medium In
End of Sweep /(Lo)
s , © O //'_Slip Slow In (Lo)
Rx(Hi) Q o //_Delete In (Lo)
x(Hi) In o 06
\ WG 09//Add1n (Lo)
42-70 MHz Out —\\ S Upper ng}lt
. ©® .9 09 _ 16 MHzL1
-10 dB Pad 30 MHz Aa:) .
4 uto
(HIGH for full power) _j—t: Start
(LOW for .1 power)
\ (Set Mode)
Phase Lock (Hi) L0 06
Output Gate —\ (C] e 0 P 5 MHz In
(Hi when acti;:)-___\\s 108 R (50 mV) Lereons

FIGURE 5-4. Test

Point Verification for

Sweep Synt hesi zer

Modul e

(2A1) (P/N 5030-1001 Only).

5-14



+5 +0.25vdc

+12 +0.75Vdc

-12 +0.75Vdc

Phase Lock

+4V Synth Lock 0K
OV Synth Unlocked

(Output)

Auto Start

+4y

et 1

40usec Pulse
(Input)

Start Sweep
+4y

ov;_____
(Input)

RF Blanking Pulse

RF OFF
0.2 sec for 2-30 MHz sweep
0.4 sec for 2-16 MHz Sweep

+4vV
‘ | __/ 16{H1) 3000) ’ \j
o )
3

Upper Limit

+5Vdc for 2-16 MHz Sweep /]

0vdc for 2-30 MHz Sweep
{Input)

FIGURE 5-5. Test Point

—///

/

)

SWEEP SYNTHESIZER
$030-1101 Rov'

(REPLACES 5030-1001)
$/N

CONTRACT us

A Al A2/A3
-

-
@ -
}@ PHASE LOCK (H))

J1 PWR/CNTAL

J2 50MHz IN

J3 2-30MHz OUT

J4 20d L0, {40 MHz)

J5 5MHz OUT

J8 COUNT BUT {2.1 3 5MHz)

7 151 L0. (40 70MHz)

T™M 11-5820-917-13

ov

Sweep Running

+4y

Sweep Stopped
{Output)

END Of SWEEP

SWEEP RUN (1) @{
1
2

End of Sweep
(Reset Pulse)

‘ +4v
ov

4 usec Pulse
(Output)

AUTO START
3
START IN

4

BLANK OUT

RESET IN &

DesAct. 3

This item warranted for 385
days. Wartanty teiminates

one year after deivery

Note: Voltages are approximate.
EL9TEO25

ov

+a4y

(Input)

Verification for Synthesizer Mdule

(2A1) (P/N 5030-1101 Only).
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$820-01.026-7218
RECEIVER
4028-1002 Rev
S/N
us

+24 +1.0Vdc 2A2
- A2 Al +12 +0.75Vdc
+24 +l.OVdc>\@ o @’/ -
\Q +24v(B) +|1V(Bb®——'_—' +12 10-75Vdc
-12 +0.75Vdc ——___] )
- —@ 12v +12v(c) @\ \
_® +12 +0.75Vdc
Audio Out ———— | 2
700-1200 Hz, 0-8V P-P /Q
Baseband Out / s '
0_50% an u o o . Iillgé:qe: g‘c;g TTL Logic Levels
3. 5 MHZ {—28 d8M} = C
=R o HI = +4vdc
ey
5 Mz e
(0.1v P-P) Chassis Ground
/ 2.2-30.2 MHz
LOW during \ ano / .
auto sync N, © (9/ (app. 1V P-P)
NG /]
AGC out AQ Gn ) .
(0-5V) HIGH during depression
Audi £ /of test pushbutton (2V)
udio ou
N /1
geg‘olrg-gain control \<@ o, | __—HIGH when 10dB selected
) ® ® on INPUT ATTEN control
Audio out \‘.G !
after gain control 7 O ————HIGH when 20dB selected
0-.2V P-P _}o O on INPUT ATTEN control
LowWw for 500 Hz bandwidth™ |,O o, \_42 9-70.2 MH
normal operation. ' Dos Act. 33783 . ) ce= Y. 2
HI during Autosync e 1st L.0. (.03V P-P)
(5 kHz BW) s
LOW for 5000 Hz bandwidth 40 MHz 2nd L.O.
autosync operation (.05V P-P)
HI during normal operation
(500 Hz BW) ELOTEO26
FIGURE 5-6. Test Point Verification for Receiver Mbdule 2A2.
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v

+5 + 0.25 VDC
+12 + 0.75 VDC

<12 + 0.75 VDC

Chassis Ground ﬂ

Signal from receiver * —
(0-500 Hz) 3V P-P

Tus every 0.67 ms

Sampled version of TP1—

///

'

8V P-P
3.33 KHz —
2 MHz 1
4 Only during
Autosync
av - 0.1us every __/
T 0.62 ms
0-666 KHz —
-+12V
+10V

SPECTRUM
ANALYZER

1Al
6025-1001

Al

\ © o
\ o

1. SIGNAL N

A2

+i2v

3. START OF CONVERSION
4. SAMPLEQ INPUT

RaMP 7

SPECTHUM SYNC OUT B
1 FILYER SAMPLE 13

14, MEM CLOCK 3 33 KHZ
SPECTAUM OUT 14,

15. 2 MHZ CLOCK

17. MEMORY L{AD

CONNECT 18 T0 19 18,

TO ENABLE FREE RUN 19,

25. D/ OUT

0-666 KHZ

GND

& o)
N O
N\, O o)
RS
.0 ®
‘® ®
— "0
®
r./zs

* NOTE: Except during auto sync

m )

?

T™ 11-5820-917-13

at 1 Hz during e———m
normal scan

JGOms "

.
+ 6oms fe-

| —Oov

5.5V

4V

during
signal
8V P-p

—KKKja—

ke~ 300 ms

Signal Out
during each
60 ms sweep

<

Link to produce
continuous sequence
on TP7,8,13 & 14

(Insert wire jumper)

EL9TEO27

FIGURE 5-7. Test Point Verification for Spectrum Analyzer Module 1A1.
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+12 +0.75Vdc

-12 +0.75Vdc

//

HIGH during Sweep

\

5820-01-027-0114
DISPLAY LOGIC

6025-1002 Rev

$/N
us

CURSOR ERASE IN 4.

CURSOR MDTON .

7. HORIZONTAL SYNC
CURSOR STORE INDICATOR 8.
11. MEM CLOCK 3.33 KHz IN
12. 1.5 KHz INPUT FROM 1A1

13. SPECTRUM TRIGGER OUT
14 SWEEP START IN
18 VERTICAL SYNC

@ SLICING LEVEL
1A2
A2 Al +5 10 .25Vdc
N -1 /-
@ +2v +5V(A) O
\® Ratil
p——- Note: For TTL Logic Levels
UFLIN [2-18 HI) 2. LOW = OVdC
S HI = +4vdc

Chassis Ground

| .
_i Once per second ims If receiver
during sweep \ / j‘: is receiving
o 0(3 / signal
~i3 transmitter
¥ 20ms|e— ; _ HIGH for 2-16 MHz
1 Ul ////,//" LOW for 2-30 MHz
N °q 70| 1 Hz during
3.33 kHe \_'8 8 1!:;5 sweep
1.5 kHz " a
-© Q\\HIGH during
No) cursor erase
ﬂl‘ao Once per second __———-"onumnna ’\\\
HPS during sweep . # [#80ms [When cursor
ﬁﬂﬁﬁﬁf 'llll' is in motion
HIGH during sweep ©O) \
" Once every
O, 1048 |3epression of cursor

> G| __—|
N

store pushbutton.
 Limit of 6, unless
erased.

EL9TEO28

FIGURE 5-8. Test Point Verification for Display Loqgic Module 1A2.
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$820-01-027-0118
DISPLAY MEMORY
6025-1003 Rev

S/N

us

1A3 +5 +0.25Vdc
+12 +0.75Vdc Al A2 -
) —_\\e @ 1Low when_path 1 CRT
H12ViA) VIR A\ n a
+12 +0.75Vdc ———1-@ L///display switch depressed.*
’@ +124C} l®/
+12 +0.75Vdc — @ - .@-+—LOW when path 2 CRT
” ® display switch depressed.*
-12 +0.75Vdc —~ “\\\\
LOW when path 3 CRT
display switch depressed.*
Note: For TTL Logic Levels: A
LOW = QVdc AUTD CYELE SW 4
HI = +4Vdc CRT VIDED GUT 5
MOVING CURSDR 9 ChaSSis Ground
/////— LOW when auto gycle
(Related to CRT horizontal mg/////, CRT dlspéaX switch
sync depending on position ® depressed.
of moving cursor.) ()
) CRT VIDEO OUT
(2.4 Megabit per
i ;:bOE@QHIALSY_Q__ P second data)p
TV o @’ HIGH when cursor

MOVING CURSO N gﬁ moving to right
T HIGH when cursor
'—ZOMS-.' ®,] moving to left
o ()’ \\\\\\\—
HIGH when cursor

store switch depressed*

This item warrantad for 365
days. Waranty tenminates
one your altar deiivery.

If cursor on screen
Selected (Path 1, 2

or 3) memory video
. , C};%"—’-out. (2.4 Megabit per
Level valid only second data).
when switch is held

depressed.

EL9TEO29

FIGURE 5-9. Test Point Verification for Display Menory Mdule 1A3.
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LOW for start switch
depressed

LOW for reset switch

....... A
cpresscua

LOW for advance
timer switch depressed \
HIGH for stop
switch depressed * x
—
HIGH for reset

switch depressed *

A
u

HIGH for start

switch depressed

OW for preselector 1
2.0-

.0 MHz)

)/

f
3

LOW for preselector 4—"

3 PATH
CONTROLLER

1A4
6025-1004

1. STOP SW {10}

2. START SW {H)}

3. RESET SW (L0)

4. KOVANCE TIMER SW

5. SYNTHESIZER STOP (HI)
6. SYNTHESIZER START (HI)
1ouze

7. SYNTHESIZER RESET
SUP COUNT 7

6.2030 MHZ (L0}
9.304 4 MHZ (10)
104480 MHZ (L0}

11,80 8 4 MHZ (L0)
12,94 12 MHZ (10)

1312 17 MHZ (1)
14,17 24 MHZ (1L0)

\\@ V
DD,

18. AUTO STARY OUT

MANUAL MODE ONLY

| +

0.25 VvDC

0.25 VvDC

NOTE
For TTL logic levels:
Low = 0 VDC
High = +4 VDC

/——-Chassis Ground
/_LOW for preselector

6 (12-17 MHz)
/100 KHe
4
SLIP COUNT
s X= 0.2 ms @ 50 ms/s

L~ 1.0 ms @ 10 ms/s

|tx:ﬂ
10ms @ 1 ms/s

[~——— LOW for preselector
7 (17-24 MHz)

¥LOW for preselector

8 (24-30 MHz)

\—— HIGH for 40us

at start of sweep
(Set or Prog Mode)

(6.0-8.4 MHz) N

LLOW for preselector 5—r
(8.4-12 MHz)

* In Manual mode only

ELSTEO30

FIGURE 5-10. Test Point Verification for 3-Path Controller Module 1AA4.

5-20



Note: For TTL Logic Level:

LOW = 0vdc

HI = +4Vdc

Approx. —|.2sec |-

once every

6 secs. NM e
(1.1Mb/s)
pulses

HIGH for 500 Hz
Bandwidth(normal sweep )———

LOW for 5 kHz ( Autosync)
bandwidth

TM 11-5820-917-13

$620-01-027-0117

AUTO SYNC/TEST
6025-1005 Rev
S$/N

1A8
Al

Py
+5V(A} @
@
+2v
v @/

DIGITIZED SPECTAUM 1

SUP RETARD 0UT 3

SLIP ADVANCE 0UT 4.

SH2S,

AUTO SYNC SW 9.

A/S ENABLE (HI) 10,

/A BW CON. {LO=5 KKZ) 11

UFL {LD=2-18 MH2) 12

aey

i

-

+5 +0.25 Vdc

+12 iO.?SVdc

-12 +0.75Vdc

AN

Chassis Ground

Digitized SpectrumData.

Normally high, with low
going pulses for data.

40ms at
Approx.
- - | 2-30 MHz Every
/// L__Ji 80ms at %gg ;g
2-16 MHz

5 Hz

@

CYCICRE

s

Des Aet. 33783

This item wartanted for 365
days. Wannarty terminates
on year atter deivery,

LOW when Auto Sync
switch depressed
\\\\\\\____HIGH when
Auto Sync in
process

HIGH for 2-30 MHz
LOW for 2-16 MHz

ELOTEOH

FI GURE

5-11. Test Point Verification for Auto Svnc 1 Test Mbdule 1A5.

5-21/(5-22 blank)
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SECTION 6
WRE LIST | NDEX

6-1. WIRE LIST INDEX The wire lists for the RCS-4B are compiled in this section in
thé sequence as listed below.

NOTE
Wiring for Sweep Synthesizer Assy (5030-1101) is diagrammed in figure
FO=23-1.

Title Page
RCS-4B Receiver (9225-1000 and 9225-1100) . . .. ..ottt e v v e eennaoooonenn -
RCS-4B Chirpsounder Receiver (9125-1000 and 9125-1100) - ...« ccveeevenn =3
6043 Power Divider - Unit 3 (6043-1000) . « -« « ¢ o ettt et et encececenons o,
6025 Control/Display - Unit 1 (6025-1000). ..« e vt teit i nnanennnens =5
Spectrum Analyzer Assy (6025-1001) (2 Sheets):+«c v e veenececoens G5
Display Logic Assy (6025-1002) (4 Sheets) «+ oo ccvveeiiainiencnn H==
Display Memory Assy (6025-1003) (4 Sheets) -+« cv e =12
3-Path Programmer Assy (6025-1004) (8 Sheets) (S/N 400101 and on)- - -« .- 16~
Auto Sync/Test Assy (6025-1005) (4 Sheets) « « v v vt v neeee.s =
Frequency Standard Assy (6025-1006) (2 Sheets) (S/N 400101 and on)- -+ - - - S
CRT Display Assy (6025-1007) « -« et evetvtennsonneneeceocassnesannn E—30°
Battery Supply Assy (6025-1008). -« « s o« ettt v vt v et 6=3T
Battery Supply Assy (6025-1018). « c v v vt vnnroneeeeceacuneneeeneos =32
Numeric Display Assy (6025-1009) (2 Sheets) « -« e e e v ettt 6=32.1
Subpanel Controis Assy (6025-1010) (6 Sheets) .. .. ..., C6=34"
Front Panel Assy (6025-1013) (2 Sheets) . ... vttt nnneecenonsns G5
Rear Panel Assy (6025-1014) (13 Sheets) . ... v it iiiiieeeenas L5=—42"
4028 HF Receiver - Unit 2 (4028-1000 and 4028-1100) . .. ... ... 6=55-
Sweep Synthesizer Assy (5030-1001) (5 Sheets) . ... ...y 5=56"
Receiver Assy (4028-1002) (5 Sheets) . ... it ittt ittt tenennnens ST
Enclosure Assy (4028-1003) (4 Sheets) (S/N 400101 andon) .......ocnv... E=55"
Rear Panel Assy (4028-1004) (6 Sheets) (S/N 400101 andon) .. ...cvevvnn bi=-is
3-Path Programmer (6025-1004) (9 Sheets) (S/N-400100 and before)........ 6"
Frequency Standard Assy (6025-1006) (3 Sheets) (S/N 400100 and before). . . 56=85"
Enclosure Assy (4028-1003) (7 Sheets) (S/N 400100 and before) ........... v —-Y=3
Rear Panel Assy (4028-1004) (8 Sheets) (S/N 400100 and before) .......... CE—95!

6-1
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lrem $ ;
WIRE|! FROM |PIN T0 PIN y REMARKS
NS | N2 DEVICE |N2| DEvicE |ne| ¥
1 J21 |~ 402841 | | 6043-J1A |— | — ANT 1
2 oo |~ | 402842 |— | 6043-d2a | — | — ANT 2
3 191~ | 4028438 |~ | 6043-33A |— | — ANT 3
TZE| CODE IOENT NG |OWG N& o052 1000 and REV |
A| 33783 |[WL 92251100 A
[omeer 2 or 2

RCS- 4B Receiver (9225-1000 and 9225-1100)
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-y -e
" r'lg.e 'NQ § D':I?c':ds :lg Dezl%e 5'9”.’ ‘E REMARKS
L 1e 6025-J2 4028-J5 CONTROL
2 |15 6025-J3 4028-J4 5 Mz
3 |15 6025-J4 4028-J9 L.0. COUNT
4 |9 6025-J1 4028-6 POWER SUPPLY
5 |12 4028-37 POWER PLUG

SI1ZE CODE IDENT N2 DWG N2 9125-1000 d REV
Al 33783 [WL  o1251100 " P

2 2
SHEET.__OF

RCS-4B Chirpsounder Receiver (9125-1000 and 9125-1100)
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6-4

A

33783

WL

g |
wr!lﬂgE r:lQ § D'g\q/?ch:ns 1 :lg DECI%E :xg § REMARKS
3 |4 J1 w| Al 1N ANT 1 IN
5 | 3 J1 A Al 1A ANT 1 OUT
4 {4 J1 B Al 18 moow
2 | 3 31 c Al 1c noo
1 | 3 J1 D Al 10 W n
13 | 3 32 i Y o ANT 2 IN
15 | 5 72 A A2 24 ANT 2 OUT
14 5 J2 B A2 2B " "
12 | 5 32 c A2 2¢ woow
1| s J2 D A2 2D o
8 4 J3 IN A3 3N ANT 3 IN
10 | 3 33 A A3 3 ANT 3 OUT
9 |4 33 B | A3 6 moo
> |3 33 c A3 3 wooom
6 3 J3 . A3 3D . .
SIZE CODE 10ENT N2 DWG NO& REV
6043-1000 C

[ sHeeT_2_oF_2_

6043 Power Divider - Unit 3 (6043-1000)
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L

£

WIRE ! g FROM PIN TO PIN 5

Ne | N2 DEVICE |N2| DEVICE |Ng| ! REMARKS
1A11A1 P1s| 1a11a2 J6
1A11A2 P1 | 1a1 J
1A11A2 P2 | 1a2 J
1A11A2 P3 | 1a3 J1
1A11A2 78 J
1A11A2 6 | L. J3
1
1A11A2 p7 | 1M
1A11A2 ps | 1 J2
1A11A2 P9 1A6 J1
1A11A2 P10| 410 J2
1A11A2 PIL| 10 J1
1A11A2 P12| 1A4 4
LALLA2 p13| 146 J2
1A11A2 PLA | a7 J1
1A11A2 P16 | 1a5 I3
1A11A2 P17 | 126 9
1A11A2 P18 | 1a4 1
146
anaz | oo, 13
1A8 -
1A11A2 P20 P1
149 P1 | 144 J2
S12e CODE IDENT N2 DWG NS X REV
A 33783 WL 6025-1000
[ steer 2 or 2

6025 Control/Display - Unit 1 (6025-1000)
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c L
E
ITENJ o FROM PIN T PIN| N
WIRE|ITEM L ' o o| & REMARKS
NO | N2 R DEVICE N8| DEVICE Ne g
. ledo J1 1 Al E1l GND
, e ]o J1 2 Al E29 GND
. | s |2 J1 3 Al E8 +5V
A J1 4
. J1 5
2
¢ 16 |3 J1 6 Al E9 +12v
RN J1 7 Al EL0 -12v
; J1 8
o n 9
10 |, |9 1 19 A2 E34 SYNC B
n {, | I 11 A2 E34 SYNC B
12 |, |92 1 12 A2 E42 TRIG IN
12 5 93 | " 13 Al E17 —
w |7 | % 1 14 AL E21 MTA-2/SAM
s |7 | e J1 15 Al E12 s1GNAL IN[1 ]
7 a1 16 AL E11 GND "
16 0 L
| | se 1 17 A2 £2s SPECTRUM OUT
A2
18 |7 | % J1 18 E25 SPECTRUM OUT
A1
19 |7 ¥ J1 19 E15 500 Hz
P ” 98 11 on . El4 P
LU i Ji LU Al J Knz
21
22 6 | o Al E13 A2 E31 GND
1
B e |2 A E8 A2 E27 +5V
. 6 |3 . E9 A2 E29 +12v
Al
s |6 |6 AL E10 A2 E37 -12v
SIZE CODE 10ENT N2 OWG N2 REV
A 33783 ‘V\‘ ,'L 6025-1001 F
[,SNEET_LOF__L_
Spectrum Anal yzer Assy (6025-1001) (Sheet 1 of2)
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c L
WIRE ITEN] 0 FROM PIN TO PIN § REMARKS
Ne IN2} @ DEVICE NO| DEVICE Ne | F
26 7 {901 Al E27 A2 E40 2MHz |1 |
27 7 o Al E26 A2 19 GND
28 7 }o12 Al E23 A2 £33 MTB
28 7 lo13 Al E22 " £28 MTAl
30 7 o14 " . A2 E24 DATA OUT/0-666
31
7|0 Al E29 A2 E23 GND
12
casting TP
Al E8 (Al side) +5V
33 7 12 e m o —5VA
casting TP
% |7 |s Al E9 | “Alside  |+12v +12v
casting TP
35 |7 |e Al B0l "(A1 side) |-12v -12v
casting TP
36 | .. Al TP " (Al side) |1 ANALOG IN
TP3 casting TP
37 16 AL (Al side) |3 START OF CONVERSION
casting TP
38 | 16 Al TP4 | (Al side) | 4 SAMPLED INPUT
casting TP
39 16
Al TP14 fAi,iiflﬁz 14 MEMORY TAIL
40 Al TP15 ans Ip 15
16 (Al side) MEMORY CLOCK
41 casting TP
16 Al P17 (Al side) 1 LOAD MEM BUFFER
TP25 casting TP
42 16 Al (Al side) 25 DATA OUT/0-666 kHz
16 casting TP
43 A2 tp7 | (a2 side) |’ RAMP
16 A2 casting TP 1 g SPECTRUM SYNC
44 TP8 (A2 side)
16 casting ‘TP 13
45
A2 TP13) (A2 side) IF_FILTER SAMPLE
46 casting TP
16 A2 TPLAL " A2 side) | 14 SPECTRUM OUT
47 7 casting TP
A2 E43 (A2 side) 18 EXT TRIG EN
7 casting TP 19
) A2 £97 (A2 side) +5V
SI1ZE CODE IDENT N@ DWG NO REV
A| 33783 [WL ez F
[SHEET__._3 oF_3
Spectrum Anal yzer Assy (6025-1001) (Sheet 2 of 2)
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6-8

eM pin| &
thZE nr;g 9 DFEF\‘I?gE 'r:lg DE\TI%E Ne| § REMARKS
1 8 0 Jl 1 Al 242 GND
2 8 | o | Ji 2 A2 E24 GND
3 8 | 2 J1 3 Al 4l +5V
4 J1 4
5 J1 5
6 J1 6
’ 8 | g I 7 A2 E8 -12v
8 8 |3 s 8 A2 E7 +12V
’ J1 3
" 7 | 90 n 10 A2 E49 _S/S/SRS
11 7 (9% J1 . A2 £l SA_SYNC
12 7192 Ji 12 A2 ES SA TRIG
13 7193 J1 13 A2 . 1.5K
14 7 94 1 H Al E22 UFL
15 95 15 A2 E3 PD1/PDC1
7 J1
16 7 196 i 16 A2 E2 PD2/PDC2
17 7 |97 J1 17 A2 531 THS
18 |7 |os J1 18 A2 E13 SAM
19 {7 oo J1 19 A2 l1s SRE
20 7 902 J1 20 A2 £16 SRO
21 7 | 903 J1 21 A2 43 SLB
22 7 {o0d J1 22 A2 El4 SSD
23 7 {%04 J1 23 A2 El4 SSD
24 . {905 J1 24 A2 Ell SPEC
25 ; foos | 25 A2 E27 vsi
SIZE CODE IDENT N2 DWG N2 REV
A 33783 WL  6025-1002 c
[snserz_ oF._5_ |
Di splay Logic Assy (6025-1002) (Sheet 1 of 4)
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(o} L
WIRE ITENJ 0 FROM PIN TO PIN § REMARKS
Ne | N2 ‘,3 DEVICE NO DEVICE NO b
26 7 1907 J1 26 A2 E23 VERT
27 | 7 |908 J1 27 A2 E29 01A
28 7 1912 J1 28 A2 E18 02A
29 | 7 |913 J1 29 A2 E20 CSAL
0 7 o1 J1 30 A2 E19 cSBL
J1 31 A2 E21
31 | 7 |35 cscl
32
32 | 7 |91 J1 A2 £E22 CSD1
33 | 7 |9V an 33 A2 E17 Vs
% | 7 |98 J 34 A2 E32 EQT
35
35 | 7 |g23 J1 A2 E12 AGC
36
36 | 7 o J1 A2 £ PNG
37
J A2
37
7 925 E10 K
38 38 A2
7 1926 11 _ E4 SN
3
N B R J1 39 Al E43 CLD
40 | 7 E13
928 J1 40 Al ucs
El4
a |7 | 90 1 il Al DCS
22 |7 | o J1 42 Al E15 cce
43 |7 | 92 J1 43 Al E17 CCK
4 | 7] 93 J1 44 Al E16 cuL
45 ' 45 Al E18
R J1 | sac
46 | , | 95 J1 46 Al E26 ECl
E28
47
7 | % i 47 A2 018
48 :
e J1 48 A2 E25 028
4
9 7 91 1 49 A2 £l SA SYNC
SPEC
so |7 loos J1 50 A2 E1l
SIZE CODE 10ENT N2 OWG N2 REV
Al 33783 [WL s :
[SHEET_'L_OF_"L__

Display Logic Assy (6025- 1002) (Sheet 2 of 4)
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EN] 8 PIN E
‘wblge 'LQ E Dr;?/?gs :lg DEzﬁlE NQ % REMARKS
s1 | 7 | 98 J1 51 A2 E13 SAM/MTA-2
s2 | 7 | 90 J1 52 A2 E56 s/s/srs
s3 | 7 | 923 J1 53 A2 E12 AGC
54 | 7 | 98 J1 54 A2 E44 SLR
55 ; 94 J1 55 Al E29 EL
56
57 | 7 | 98 Al 19 A2 E53 RSO
58 | 7 | 901 Al E32 A2 E41 CMPO
59 | 7 |90z E3 | A2 E40 cHP1
60 |7 903} m E33 A2 E39 CMP2
61 |7 |oos] M E36 A2 E36 CMP3
62 |7 | 905 Al B " E37 CMP4
63 7 906 AL E38 A2 E38 CMPS
6. 1, |97 Al E35 A2 E33: CMP6
bl I s0g| Al E39 A2 E34 CMP7
66 |7 o1z A1 g0 | A E35 cMP8
67 |, |o Al E21 Al E42 2MHz
68 |, |Jo Al E42 A2 E24 GND
69 |g |2 | a E41 A2 | E42- | asv
70 |7 |94 Al F22 A2 E51 | wer
E25
il A ELLE RN A E27 vs1
L R Al A2 E20! CSAl
{7 914 Al 2 | A2 E19 CSB1
2 17 915 Al E28 A2 E21 cscl
75 |7 o16 Al E27 A2 E22 CcSD1
SIZE CODE 10ENT N2 DWG NS REV
Al 33783 WL s025-1002 c
lgnzer_h_ OF_5..

Di splay Logic Assy (6025-1002) (Sheet 3 of 4)
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L
C
EN] o o T PIN| §
WIREITI 4 FROM PIN (o) ol & REMARKS
N2 N2 | 8 DEVICE NO | DEVICE Ne b
76 7 1918 Al E30 A2 E32 EQT
77 7 194 A2 E51 A2 E46 UFL/SWEEP RATE 100
78 7 90 A2 E56 A2 ES5 START/STOP
casting TP
79 7 Al E41 (Al side) + SVA] +5VA
CASTING TP
: Upper Frequency Limit
80 TP phdl A A .
16 Al 2| (ALside) |, (High 2-16/low, 2-30)
casting TP
81 16 Al TP3 (Al side) 3 CRT MEMORY LOAD IN
raatineg TD
\_GDLLIIE ir
82 | 16 Al TP4 1 (AL side) |4 CURSOR ERASE IN
casting TP
83 16 Al TPS (Al side) 5 CURSCR MOTION
84 16 casting TP 8
Al TP8 (Al side) CURSOR _STORE INDICATOR
85 casting TP
7 A2 E7 (A2 side) +12V] +12V
casting TP
86 7 A2 E8 (A2 side) ~12V] -12v
icasting TP
87 16 A2 [TP1 (A2 side) 1 SWEEP START
casting TP
88 16 A2 rp3 (A2 side) 3 SPECTRUM SYNC IN
16 casting TP 4
89 A2 TP4 (A2 side) DIGITIZED SPECTRUM
16 asting TP 7
90 A2 TP7 (A2 side) HORIZONTAL SYNC
casting TP
91 16 A2 TP11 (A2 side) 11 MEM CLOCK
A9 casting TP .
e | 16 A2 rp12 | (a2 side) |12 1.5 kiz INPUT
rasting TP
16 A2 TP13} (A2 side) 13 SPECTRUM TRIGGER OUT
93 d
kasting TP
94 16 A2 TP14 (A2 side) 14 SWEEP START IN
rasting TP
95 16 A2 TP16 (A2 side) 16 VERTICAL SYNC
SIZE[ CODE IDENT N&  JOWG Na REV |
A| 33783 |WL e :
—_ ISHEET..'L..O £ |

Display Logic Assy (6025-1002) (Sheet 4 of 4)
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T™M 11-5820-917-13

6-12

Display Mermory Assy (6025-1003) (Sheet 1 of 4)

c L
WIRE msw‘ o FROM | PIN TO PIN] &
Ne |Ne| 8| pevice |Nel pevice |[wnef § REMARKS
1 |10l o J1 1 A2 El GND
2 fic] o Jl 2 Al E25 GND
3 10 ] 2 J1 3 A2 El5 +5V
4 Jl 4
< 1wl J1 5 A2 £47 sc
6 |10 | 3 J1 6 Al E1l +12V/+12VA
, {10]6 J1 ; Al E12 -12v
g |io | 3 J1 8 Al El4 +12V/+12VB
9 |10 ] 3 Ji 9 Al E23 +12V/+12VC
10 |5 | o0 J1 10 A2 46 PD1
il k2 KN J1 11 A2 E45 PD2
12 |7 | 92 J1 12 A2 F43 PD3
13 | | 93 J1 13 A2 E49 PDC1
14 |, g, 51 14 A2 E48 PDC2
15 |7 | 95 J1 15 A2 El9 THS
16 |7 | 96 J1 16 A2 . SRE
17 17 | 97 J1 17 A2 E55 SRO
18 |7 | 98 J1 18 A2 E52 SLB
[o]
12 |7 Jeo1 J1 19 A2 E50 ssp
2
20 |7 |°02 Ji 20 A2 E20 vs1
21 |7 |oo3 Jl 21 A2 ES53 o1
o |7 o0t 1 22 A2 E54 g2
.3 |, [o0s 5 23 A2 E33 csal
2¢ 17 1906 J1 24 A2 £36 csBl
25 {7 |s07 J1 25 A2 E35 cscl
S12€ CODE 1DENT N2 DWG N2 REV
A| 33783 |WL 6025-1003 G
e _oe_>




TM 11-5820-917-13

SiZe

33783

Cc L
WIRE ITENJ 0 FROM PIN TO PIN § REMARKS
N2 N2 8 DEVICE Ne | DEVICE Ne | &
26 7 908 11 26 A2 E34 CSDh1
1, b12 - o A2 E31 EQT
ya) / J1L Z/
28 7 P13 J1 28 A2 E13 PNG
29 | , pu J1 29 A2 E17 MK
30 | 7 PP J1 30 A2 E37 SNG
a | 7 P16 k31 ar A2 E24 Lcl
2| 7 b17 I 32 o E25 Lc2
13|, pis J 33 " E30 cLD
no2 T VA i nls ]
5 | 7 P 5n o A2 E23 DCS
b25 27
% |, J1 %6 A2 RS1
526
37 | 5 t J1 37 A2 £26 RS2
38 | , p27 J1 38 A2 E28 81
39 | oz 1 39 A2 520 Ls2
6 | 7 |90 J1 40 A2 E16 VO
a1 )7 | J 41 a2 E60 SAC
92 11 42 A2 £18 AC1
PR N £V n 42 A2
43 | 7 |93 J1 43 A2 E39 ACL/AC2
s | 7 ]os J 44 A2 E41 PDL1
45 7 95 J1 45 A2 E42 PDL2
a6 |7 1% i 46 A2 E40 PDL3
a7 |7 1Y a1 47 " E44 LPT/LT
' E59 . )
CI I P n 48 2 MLS1/TVL1
— A E58 o
49 7 Ui IJ1 4Y A2 MLOZ/1IVLE
E57
50 7 902 J1 50 A2 MLS3/TVL3
CODE 10ENT N2 DWG NG REV

WL 6025-1003

T
| seer 3 _oF_5_

Display Memory Assy (6025-1003) (Sheet 2 of 4)

6- 13



T™ 11-5820-917-13

c L
E
WIRE lTENJ 4 FROM PIN TO PIN| N
G
ne [Ne| 8| pevice |Ne| pevice |ne| § REMARKS
51 7 903 J1 51 Al E16 BO1
s | 7 | 904 J1 52 Al E15 B02
53 53
54 54
ss | 7] 97 J1 55 A2 cel A
s6 | 7] 91 Al MI1 A2 E13 MI1
s7 | 7 901 Al E10 A2 E6 M01
s8 | 7 | 92 Al MIZ A2 E9 MI2
59 | 7 ]oo2 Al E13 A2 E3 M02
60 |7 | o3 Al MI3 A2 E12 MI3
61 7 {903 Al E17 A2 E5 MO3
62 |7 1g, Al MI4 A2 ES "4
63 | 7 |o04 Al E19 a2 E4 MO4
66 | 7 | o Al MI5 A2 E11 MIS
65 7 905 Al E22 A2 E7 MOS
66 | 7 g Al M16 A2 E10 uI6
E2
67 | , |o06 Al E24 A2 M06
8 110 o Al E25]| A El | ow
o | 10]2 Al 118 A2 E15 +5V
70
71
72 7 |903 Al E16 Al E9 A01/BO1
73 | 7 loo3 Al £16 Al E21 B01/CO1
3N [ Al E15 Al E8 A02/B02
5 |7 loos Al £15 Al E20 B02/C02
SIZE] CODE IDENT N |OWG NG REV
33783 WL 6025-1003 &
lsnz:r_é._os__s_ |

Di splay Menory Assy (6025-1003) (Sheet 3 of 4)

6- 14




T™M 11-5820-917-13

(o3 L
WIRE ITEN‘ 0 FROM PIN TO PIN § REMARK

Ne [N2| 8 | DEvicE |Ne| pevice |[nef § S
76 | 16 A2 1p1 | casTing TP | 1 PATH 1 SW.
77 | 16 A2 P2 | cASTING TP | 2 PATH 2 SW.
78 16 A2 TP3 CASTING TP 3 PATH 3 SW
79 |16 A2 TP4 | casting TP | ¢ AUTO CYCLE
an | 16 A2 TP5 | castiNG TP | ° DISPLAY VIDEO
a1 | 16 A2 TP6 | casTING TP | 6 CURSOR R SHIFT
g2 |16 A2 127 | casting 2 | 7 CURSOR L SHIFT
g3 | 16 A2 P8 | casting TP | 8 LOAD CURSOR
8 | ., A2 P9 | casting TP | ° MOVE CURSOR
85 | 16 2 tr10| castine T2 | 10 MEM VIDEO
” - CASTING

7 3 Al El1 +12VA +12VA
87 | 6 Al E12] casTIng -12v -12v

CASTING
gs |7 3 Al E14 +12VB +12VB
Al CASTING
89 |7 . E23 +12vC +12VC
CASTING
90 110 2 A2 E15} +5V +5V
SIZE CODE IDENT N2 DWG N2 REV
Al 33783 WL oo [&

Di splay Menory Assy (6025-1003) (Sheet 4 of 4)

SHEET.D._ OF 5 _ |
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6-16

3-Path Programmer Assy (6025-1004) (Sheet 1 of 8) (S/N 100101 and on)

c L
WIRE ITENJ o FROM PIN TO PIN § REMARKS
NS |N2| 8 | DEVICE |N2| DEVICE Ne| ¥
1 i1 i Ji 1 Al El GND
2 11 1 2 A2 El GND
5 |1 2 3 Al E6 +5 VA
4 1111 5 4 Al Ell +5 B
5
5 . 4 A2J1 15 +5¢
6
6
7 8 91 7 A2 E27 TVL1/ MLS1
8 8 92 8 A2 E28 TVL2/ MLS2
9 8 |93
9 A2 E29 TVL3/ MLS3
10 30 2 10 ALJ6 16 CFS (Cursor Freq Select)
11 30 94 1 AlJ6 10 CCC (Start Cursor Count)
30 96
12 . 12 ALJ6 9 CCK (Cursor Clock) ]
30 92
13 13 AlJ6 1 CUL (Cursor Upper Limit)
w |1, 1| a3 b WL/ MLSl
15 | 8 | o 15 A2 £27 TVL1/ MLS1
16
30 | 9 16 A2J3 5 TVL2/ MLS2
17 -
8 92 B E28 L2/ MLS2
18 1 MLS3
0 | L | 18 4273 1 TVL3/ ML
a |8 | 93 19 a2 E29 VL3/ MLS3
- 14
20 |39} ¢ 20 AlJ2 - ASA
L 21| awe 13 ASD
22 | . |6 22 A2J3 14 LT/LPT (Lamp Test)
23 |8 | 6 43 A2 E26 LT/LPT (Lamp Test)
26 13 | 5 . 24 A1J2 2 DEL (Delete)
25 8 3 J1 25 Al E23 DEL (Delete)
SIZE CODE 1DENT N2 DWG N2 REV
A Vo Yo leole ) “am  ____
Rl OI8O |VYVL 6025-1004 ¢
[sueer2_or o]




TM 11-5820-917-13

c L
E
| ITEIV‘ o FROM PIN TO PIN|] N
WIRE ol & o ol ¢ REMARKS
N2 I N2} R DEVICE Ne| DEVICE NQ b
26 | 31| 94 J1 26 A1J2 10 ADD
27 8 94 27 Al E24 ADD
28 | 31| 2 28 AlJ2 16 SLF
29 AlJ2 11 SIM
29 | 31 92
w31 0 an ALR2 12 SLS
U 24
7
11 | 3] 23 31 A233 STP
8
32§ 30 P 32 A2J3 STR
9
33} 307 o 33 A233 RES
34 30 9% 34 A2J3 10 SSDA
35 30l o 35 A2J33 12 AST
Al1J6
36 | 30] 9 36 5 PRE 1
37 |1 3% o1 37 A116 6 PRE 2
38 | 0] s 38 AlJ6 3 “PRE 3
39 | 30f 7 39 AlJ6 4 PRE 4
40 30 1 40 A1J6 1 PRE 5
41 | 30 3 41
ALJ6 2 PRE 6 ]
42
42 30 95 AlJ6 8 PRE 7
' 43
43 | 30} 93 ALT6 / PRE 8
4 | 8 } 901 44 J1 54 EOS
45 1 8 | 2 45 Al E27 _ SLF (SLIP FAST)
46 | 8 | 92 46 Al
E26 SLM (SLIP MEDIUM)
8 47
47 0 Al E25 SLS (SLIP SLOW)
30 48 |
48 8 A2J1 13 SET 1
30 49
49 9 L A2J1 5 SET 2
0 1,10 J1 50 A271 12 SET 3
SIZE| CODE IDENT N2 JOWG NG T REV
A| 33783 [WL c025-1004 c
SHEET_J__OF_9

3-Path Programmer Assy (6025-1004) (Sheet 2 of 8) (S/N 400101 and on)



T™ 11-5820-917-13

. c L
WIRE ITENJ 0 FROM PIN TO PIN § REMARKS
NO | N2 8 DEVICE | N2| DEVICE N J
s; |31 ] 9 J s1 | AW 5 PPS
sp |30 | 91 J1 52 | a233 6 SRS
53 1 53
54
55 J1
0 | 9 | A . MAN
56
57 |30 | 3 J2 1 A2J3 2
cND
58 5 A 2 3
30 A2]13 +5VC
59 7 3 4
31 ALJ2 PLX (PATH 1)
g IA
60 |31 | ° 4 ALJ2 3 PLY (" 2)
61 131 | 96 > ALT2 9 PLS (PATH STROBE)
6 1yt
62 | 30 '7 AlJ5 4 4D1/10kHz-""1
2
N 7
63 30 | 9 AL > 4D2/10kHz="2"
64 30 | 91 8 ALJ5 6 4D4/10KkHz-"4"
s 101 s ? ALJS 3 4D3/10kHz-"8"
e 12011 104 a5 1 5D1/100kHz-"1"
67 30 | 9 1 ALTS 8 5D2/100kHz-"2"
68 I a0 93 12 AlJ5 7 o -
30 5D4 /100KHz~"4"
69 |30 | 3 131 A5 2 5D8/100kHz-"8"
ALJS o
70 §30 | 4 14 15 6D1/MHz-*1
2 e 15 | a5 12 6D2/MHz-"2"
72 |30 | 96 16 | auws ? 6D4 /MHz-"4"
3|2 17 | aws 16 6D8/MHz-g”
74 6
30 Y 18 | ALS 14 7D1/10MHz-"1"
- AT TE
75 |30 8 d2 19 A 13 7D2/10MHz-"2"
SIZE CODE IDENT NS OWG N2 REV
Al 33783 WL ........ .
Revised 1 Nov 78 SHEETZ’ oF_ 9

3-Path Programmer Assy (6025-1004) (Sheet 3 of 8) (S/N 400101 and on)

6-18




™ 11-5820-917-13

WIRE iTENJ § FROM PIN TO PIN :E;
Ne [Ne| @ | pevice |Ne| pevice |ne| § REMARKS
6 130 | 9 J2 20 ALJS 10 7D4/10MHz="4"
77 |8 6 1 21 A2 E26 LT/LPT
78 131 ] 1 22 A234 1 151/Sec-"1"
79 3| 2 23 234 16 152/Sec-"2"
o |31 | 3 24 A2Jd 2 1S4/Sec"4" B
g1 |31} 4 25 A2J4 15 158/Sec”8"
82 | 4 | ° 26 A2J4 3 10S1/10Sec-"1"
KRN O . A234 " 1052/10 Sec - "2"
8 | | 28 A2J4 . 1054/10Sec - "4"
gs |31 19 29 A214 > 10S8/10 Sec - "g"
g6 |31 | 8 30 A234 13 IM1/Min - "1"
87 |31 | o1 3 A2J4 6 1M2/Min "2"
88 |31 ] o " A234 12 1M6/Min "4"
89 |31 | 93 13 A234 7 M8/Min - "8"
90 |31 | 92 34 A2J4 11 10M1/10 Min - "1"
o1 |3 | % 35 A2J4 10 10M2/10Min "2"
92 |1 96 1 36 A2J4 9 10M4/10Min "4"
91 Im 95 J2 37 A2J4 8 10M8/10 Min - "8"
94
95 | g | 8 13 . 2 E30 ser 1
w |8 |° 1 2 A2 E31 Set 2
97 | 8 0 3 A2 E32 Set 3
98 8 6 4 A2 E26 LT/LPT (Lamp Test)
99 30 6 ' 5 A2J1 14 Cont.
100 {8 | 91 33 6 A2 £33 MAN
Size CODE 1DENT N2 OWG N2 REV

A

33783

WL 6025-1004 c

3-Path Programmer Assy (6025-1004) (Sheet 4 of 8) (S/N 400101 and on)

[ SHEEY. 3_OF.Q__
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6-20

P Y
E
ITENJ 1% FROM PIN TO PIN] N
WIREITEW} ¢ N ol & REMARKS
NO | N2 | R DEVICE NO | DEVICE NQ g
o1 l30 | 7 J3 7 A2J1 4 PROG
A g
102
103 3° 92 ? A2J1 11 HPB2 (STOP SW)
10430 |93 10 A2J1 7 SPB1 (START SW)
105 11
106 ] 30 | 94 - A2J1 10. RPB1 (RESET SW)
107 13
108|130 | 9% 14 A2J1 9 APB1/ADV1
09} . 1 % 15 A231 8 APB2/ADV2
30
16 A2J1 1
ol 30 | 1 STRL (START LAMP)
2
MERE 17 o1 STPL (STOP LAMP)
112 30 5 18 A2J1 3 RESL (RESBET LAMP)
NERN 19 235 14 PS@ (00 Mir)
a3l | s 20 A2J5 3
PS1 (05 min)
usl, | s 21 A235 13 P2 (10 MIN)
I 22 A235 4 cen fre
116 31 PFd3 (15 NM1IN)
0 23 A235 12
uz} 3 PS4 (20 MIN)
24 5
118 31 9 A2J5 PS5 (25 MIN)
ANTLC neL £33N TR
119 11 92 25 AlJD 11 oo (\Ju ninnj)
120 21 91 26 AZJS 6 ne7 1€ MTAY
L Al \2J2 IIAIN]
A2J5
1210 4, | 94 27 10 PS8 (40 MIN)
22|31 | oo 28 A2J5 7 PS9 (45 MIN)
1234 31 29 A235 ° PS10 (50 MIN)
96
30
124
3| g Y ’ A2J5 8 PS11 (55 MIN)
2
125§ 31 9 J3 3 A2J5 16 Path 1 Retain
SIZE| CODE IDENT N&  [DWG N@ REV
A D207 I\AN
R OOV |V¥VL 6025-1004
sweev_6_0F_9_ |

3-Path Programmer Assy (6025-1004) (Sheet 5 of 8) (S/N 400101 and on)




™™ 11-5820-917-13

L
c E
EN] o PIN
WIREITEM ¢ | FROM |PIN|  TO Nk REMARKS
NS [N2| 8 DEVICE NOe DEVICE NG ;r‘
12631 | 3 J3 32 A2J5 2 Path 2 Retaip
12731 | 4 J3 33 A2J5 15 Path 3 Retain
1281 30 2 J3 34 A2J3 16 DISA/Display CLK 1
35
129
36
13Q
37
131
132
E6
133) 0 | 2 Al A2 E9 +5A
E1L
134 11 5 Al A2 E1l6 +5B
135 92 a1 £12 A2 E12 Path 3 1PPS
1
36 8 903 Al E13 A2 El4 Path 2 1 PPS
137 | 8 %04 A1 El4 A2 E13 Path 1 1PPS
90 -
138 8 5 Al Eib6 A2 Eoe Path Strobe enable
906 A2
139 |, Al E17 £7 Path 3 in PROG
Al E18 Path 2 In PROG
140 | 907 A2 ES
141 | 908 At E19 A2 E6 Path 1 in PROG
142
8 912} Al E20 | A2 E23 SLIP ENABLE "3"
w18 | o3l ar E21| A2 E22 SLIP ENABLE "2"
1w |g | 91| ar E22 | A2 E26 SLIP ENABLE "1"
16 GND
145 |30 | 2 011 A2 E20
146 |o . A1J3 COUNT IN
L.
w19 15 AlJ1 5 MHz IN
14s 131 |91 | a2 6 A2 E21 CLK 3
149 |31 {93 ALJ2 7 A2 519 CLK 2
A2 CLK 1
150 |31 |95 A1J2 8 18
SI1ZE CODE 10ENT N2 DWG N REV
Al 33783 |[WL sc02s-1004 c
| 0

3-Path Programmer Assy (6025-1004) (Sheet 6 of 8) (S/N 400101 and on)
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6- 22

A

33783

c L
WIRE m—:w‘ FROM |PIN TO PIN| &
L NO o g o o G REMARKS
NO | N2} ® DEVICE N¢! DEVICE NQ s
TEST POINT L
151 . WIRING § |
152 CASTING
153 A2 SIDE
154 | 30} 4 +5 (C) A2J2 15 +5 (C) UNRES.
155 30 f % | 1e1 10 STOP SW. ?
156 130 23| 12 7 START SW.
30 % | 1p3 RESET SW
157 9 .
20 95
158 TP4 8 ADV. TIMER
4
159 1301, TP5 ' STOP TO SYNTH
160 | 30 | 4 TP6 3 START TO SYNTH
161 ] 30 | g5 | TV Y 11 RESET TO SYNTH
162 30| 5 TP16 A2J2 3 AUTO START TO SYNTH
163
164 CASTING
165 Al SIDE P.C. BOARD
166 30 95 +5V (A) AlJ4 8 +5V (A)
AlJ4
167 30 ] 96 +5V (B) 9 +5Volts (Standby Battery)
168 | 31} 1 TP6 AL 1 100 kHz
169 | 31 )4 |. 1py ALJ2 15 SLIP COUNT
170 | 30 } 1 AlJ4
TP 1 oy el 2.-3.0
171
- 30 2 P9 AlJ4 16 Filter Select 3.U-4.4
172 30 |3 TP10 ALT4 2 Filter Select 4.4-6.0
173 30 | 4 TP11 AlJ4 15 Filter Select 6.0-8.4
174 30 3 TP12 AlJ4 3 Filter Select 8.4-12
175 30 6 TP13 AlJ4 14 Filter Select 12-17
SIZE| - CODE 1DENT N2 OWG N2 REV

WL 6025-1004 C

I SMEET..8 OF 0

3-Path Programer Assy (6025-1004) (Sheet 7 of

8) (S/'N 400101 and on)



T™M 11-5820-917-13

c L
WIRE ITENJ 9 FROM |PIN TO PIN| &
Nne InNe| 8 | DeEvice |Ne| DEvice |Ne| § REMARKS
176 30{ 8 TP 14 All4 11 Filter Select 17-24
177 | 30] o | TP 15 ALT4 12 Filter Select 24-30
Si1ZE]  CODE IDENT NGO 1DWG No AEV
A| 33783 WL s |c
I 9 q
1 sHeer_~ _OF Y

3-Path Programmer Assy (6025-1004) (Sheet 8 of 8) (S/N 400101 and on)

6- 23
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M 5 ;
WILZE lLQ 8 D';-:F:l?gs f«lg DEL%E Png § REMARKS
1 {6 lo Al 22 12 1 GND
2 e |o Al 62 12 2 GND
3 e |2 Al 26 J2 3 +5A/+5V (AS)
6 e | Al E79 J2 4 +5B
< e |1 Al E80 J2 5 +5C
6 6 3 “ E15 J2 6 +12A/+12V (AS)
7 6 |6 Al E17 I2 ’ -12A/-12V (AS)
8 |6 |3 Al E1$ 32 3 +128
9 |6 |6 Al E16 J2 9 -128
10 |7 o0 Al E21 J2 10 SYNC
m |, |a Al 42 J2 11 TV TRIG
12 7 92 A1 E67 32 12 SA TRIG
13 7 93 Al E40 J2 13 UFL
14 J2 14 N.U.
15 17 |os Al E25 J2 15 SSD
w |7 1os Al ESS 12 16 SPECT IN
17 |, s Al £33 J2 17 TVL1
18 7 o7 AL 32 J2 18 | TVL2
19 7 98 | Al 11 72 19 TVL3
20 17 oo Al E48 72 20 ‘ SET1
12
21 |7 |%02 Al | 2 21 SET2
22 7 903 Al E46 J2 22 SET3
23 7 904 Al es1|{ n 1 START
24 ; 205 Al E69 J1 2 LAMP
25 7 906 Al E63 J2 23 ASA
S1ZE CODE IDENT N2 DWG N2 ] REV
Al 33783 |WL s02s-1005 B
| sweer.2_or s

Auto Sync/ Test Assy (6025-1005) (Sheet 1 of 4)
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L
WIRE maw] 6 FROM PIN TO PIN| &
L o G REMARKS
No | N2 2 DEVICE NO| DEVICE NQ x
2 | 7 Lo Al £63 J2 2, ASA
22 16 o Al E61 J2 25 GND
28 | 7 1907 Al E66 J2 26 ASD
29 7 207 Al E66 J2 27 ASD
30 | 7 |908 Al E73 J2 28 500 Hz
£73
31 |7 |oos Al 12 29 500 Hz
, . . 30
32 7 912 Al E72 J2 5 kHz
33 | 7 [o12 Al E72 32 31 5 kHz
3% |, |o13 Al E78 J2 12 o~
35|, |94 Al E77 J2 1 oRS
e 915 Al e13 32 “ o &
37 | 7 |o26 Al E34 72 35 ATN1
8 |, o2 Al E35 32 36 ATN?
39 |, |ozs Al E29 J2 37 RAS2
s V7 19O Al 827 J2 38 RAS3
Al J2 39
a b, L E24 CAL
42
16 | Al E75 J1 3 BATT
E20 o
4 1% P Al J1 4 +12C
as |6 B Al E18 J 5 +12D
4% |6 |2 Al E82 Ji 6 +5D
w le s Al E83 J 7 +5E
Al J1
8 |6 |2 . 8 +5F
Al 71
5 |6 |4 ", 9 +29
916
50 7 Al 23 J1 10 TS1
SI1ZE CODE 10ENT N2 DWG N2 REV
Al 33783 WL sses |
ISHEET.Q._.OF.-;_
Auto Sync/Test Assy (6025-1005) (Sheet 2 of 4)



T™ 11-5820-917-13

6-26

c L
WIRE ITEN] 0 FROM PIN TO PIN § REMARKS
NO | N2 3 DEVICE NS | DEVICE No b
51 | 7 |917 Al E74 J1 11 TS2
s2 | 7 |o1s Al E84 J1 12 BTG
53 | 7 {923 Al £a6 J 13 BTR
se | 7 |o2s I 14 cTe
- Al E81
ss |, |°% Al E76|  J1 15 CTR
16
56 [ 5 o Al g8} U1 100B
cq 1 17 annn
2! 7 |93 ot E37 J1 <9uB
s | 7 |9 Al E36 J1 18 +0DB
s | 7 |95 Al Eol J1 19 102
60 , 26 Al E28 J1 20 TO3
61 | 5 |.n Ml 39| n 21 TC1
AL 22
62 |, |og E40 J1 TC2
31 7 [o01 Al E41 J1 23 TC3
o | 8 Al Eso] J3 5 MHz
NERE a ES2 shield GND Ql
65 | 7 |90 Al E21 Al E35 SYNC/SA SYNC
66 | 6 |2 Al E26 Al E60 +5AJ+5V (AS)
67 | 6 |3 AL EL5 Al ES6 +12A/+12V (AS)
68 | 6 |6 AL E17 Al ES9 _12A/-12 (AS)
6 15 lo13 Al E78] Al 7 LT/LPT/LAMP TEST
70 E70| Al
6 |! M E80 +5C
o712
96 LJoJ
1|7 Al Al E43 TVL1/MLS1
72 |7 |o7 a1 e2] a1 Bas TVL2/MLS2
713 | 7 Jos Al E31 Al £4s TVL3/MLS3
74
SIZE CODE IDENT N2 DWG NO REV
A| 33783 [WL cons-0 :
SMEET._ 4. OF 5
Auto Sync/ Test Assy (6025-1005) (Sheet 3 of 4)



T™ 11-5820-917-13

c L
WIRE lTﬂIJ 9 FROM |PIN TO PIN| &

Ne [Ne| R | pevice |Ne| pevice |ne| § REMARKS
75
76 7 Al E26 1Casting TP hH5VA +5VA
77 | 7 Al E15 |Casting TP P12V +12A
78 7 Al E17 |Casting TP |12V -12A
79 19 Al P Casting TP 1 DIGITIZED SPECTRUM
80 | 19 Al Tp3 [Casting TP |3 SLIP RETARD OUT
81 | 19 Al TP4 |Casting TP |4 SLIP ADVANCE OUT
82 | 19 Al TP5 [Casting TP |5

5 Hz
83 19 Al Tpg {Casting TP 9 AUTO SYNC SW (LOW)

. AUTO SYNC ENABLE

an | 19 Al P10 |Casting TP 110 (HIGH) '

~S7A BANDWIDTH
ge | 19 Al P11 |casting 7P | 1 {KIGH FOR 500 Hz BW)
86 | 19 Al TP12 |Casting TP |12 UFL (HIGH FOR 2-30 MHz)

SIZE CODE IDENT N2 DWG N2 REV
A 33783 WL  6025-1005 B
[SHEET_S_OF_E____

Auto Sync/ Test Assy (6025-1005) (Sheet 4 of 4)
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WIRE|TEM 6| rrom |PN| TO PIN| £
Ne N2 | § | DEvice |Ne| DevicE |ne| § REMARKS
1 37 7 J1 5 A2 E15 BATT
2 a7z | u 6 | A E15 BATT
3 371 0 J1 1 A2 £ls GND
4 3719 J1 2 A2 E13 Std Adjust Gnd
5 37 8 Ji 3 A2 E17 +35VC
6 |78 | 0 2| A £17 +35VC
7 v ] 5] o 7| M E12 +5VB
8 |37]s | o 8 | A E12 +5VB
9 37 5 J1 9 A2 E12 +5VB
10 |78 | r 2| m E12 +5VB
n|awfe | n 1| 3!
12 3¢ AlJ1 A2J1
13 13]al an 3 | a2 E14
14 |38 0| am 2 | a E9
15 |38 |93 awn 1| A E8
16 |38 9| a1 s | a E10
17 |38 |os| o 10] A E6 std Adjust
18 3]s | a1 1| a2 E17 +29V Test/+35VC
19 |3 |s | a1 12| a2 £11 +8V
20 138 fos]| u3 A2 £3 .
21 | 38 | 901] us A2 ES
22 | 38 | 902| o4 A2 E4
23 | 38 | 903] o2 Y E2
a |21 -1 n 1| Fuse -
25 21 | — FUSE - A3 E1l
SIZE CODE IDENT N2 DWG N2 REV
A 33783 WL 6025-1006 J
| seer 2 or3 |

Frequency Standard Assy (6025-1006) (Sheet 1 of 2) (S/N 400101 and on)
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™ 11-5820-917-13

of 5 L
WIRE|IT] 0 FROM PIN TO PIN § REMAR
Ne [N2| 8 | pEVICE |Ne| DEVICE |Nej ¥ KS
26 |37 |8 | L 2 | A3 E2 +5VB
SI1ZE CODE IDENT N2 DWG NO REV
Al 33783 [wL **" J
[SHEET_3.0F_3_

Frequency Standard Assy (6025-1006) (Sheet 2 of 2) (S/N 400101 and on)

6-29



™™ 11-5820-917-13

of ¢ :
Wr:lF.:zE n;qe § DFE':I?CME ::lg DE;rII%E f:'c_’»' § REMARKS
1 |10 ]o0 J1 1 A2 5 | 18" | Arc GND
2 |10 fo J1 2 A2 1 {18" | v anD
3 {103 J1 3 A2 7 lis" | +12v
4 |10 |3 J1 4 A2 7 {18" | +12v
5 |10 901 J1 5 A2 6 | 18" | V DRIVE
6 |10 |902 J1 6 A2 9 {18" | H DRIVE
7 |10 903 J1 7 A2 8 |18" | VIDEO
8 |10 |904 J1 8 A2 2 |18" | BrIGHT 2
9 110 |905 J1 9 A2 3 118" | BRIGHT 3
10 |10 |906 Jl 10 A2 4 |18" | BRIGHT 4
11 {10 |0 A2 5 A2 1
12 |10 {o A2 10 A2 1
13 |8 |-- | a2 J101 --1 L1pl01 |-- MATE CONNECTORS
14 |1 |-- | A2 J102 --1 a1 p102 | -~ MATE CONNECTORS
15 |7 |-- | a2 J104 --| T1 p104 | -- . MATE CONMECTORS
16 |7 |-- | A2 J105 --| T1 P105 | -- MATE CONNECTORS
17 J1 |-- | A2 J106 --1 Al P106 | -- MATE CONNECTORS
18 |1 Al-AQUADAG A2 1 CONE STATIC GND
19 |6 A2J1 - Al -
20 |7 T1/CR2 - al -
SIZE| CODE IDENT N2 |DWG N2 REV
Al 33783 (WL 6025-1007 F
l SHEET._.Z_ OF_2_

CRT Display (6025-1007)

6-30



T€-9

(800T -G209 ) Assy Ajddns Aieireg

. p— FRoM |pN| TO [P PIN PIN PIN

N | N2 DEVICE |NQ] DEVICE | NQ TO NQ TO NQ TO NgQ [ENG™H REMARKS
1419 El P1 1 P1 2 GND

2 E4 P1 3 +35

34 30 P1 3 r1 4 P1 5 JUMPER

4 E2 3

5 P1 8 F1 FUSE

6 P1 3 F1 FUSE

A| 33783 IWL 6025-1008

SHEEY 2 OF

2

€T-LT6-0¢8S-TT WL



6-32

T™M 11-5820-917-13

g E

e e | & DEVICE |Ns | DEVICE |Ne ¥ REMARKS
1 |22 |2 ] s £1 | BRkT 2 £l
2 |22 |2 | srr1 E2 | BRKT 1 £3
3 22 |2 | srr1 E4 | BRKT 1 ES
4 |22 | 2 | BreT 1 E6 Al E3
5 |22 | 2 | BRKT 2 E2 | BRKT 2 E3
6 |22 | 2 | sreT 2 E4 | BRKT 2 ES
7 22 2 BRKT 2 E6 BRKT 3 £E6
8 |22 | 2 | sreT 3 £5 | BRKT 3 E4
9 122 |2 | 8Rrer 3 €3 | B8Rk 3 £2
10 22 2 BRKT 3 El BRKT 4 £l
11 22 2 BRKT 4 E2 BRKT 4 £3
12 {22 | 2 | BRKT 4 E4 | BRKT 4 ES
13 22 ) BRKT 4 E6 Al ES
14 |22 |0 P1 2 Al £2
15 |22 |2 P1 7 Al El
16 |22 |2 P1 a Al €4
17 | 23 p1 2 P1 1

' 18 23 P1 3 P1 4
19 |23 P1 4 P1 5
NOTES:

SIZE] CODE IDENT Ng |DW
A| 33783 WL sos-1018 B

NEXT ASSY: BR COMMUNICATIONS [g.cer2or_2 |

Battery Supply (6025-1018)



TM 11-5820-917-13

L
WIRE|! g FROM  |[PIN|  TO pIN| &

Ne | Ne DEVICE |N2| Device |Ne § REMARKS

1 |s o} A2-GND P1 1

2 |s 1f+5¢ Pl 2

3 |6 | 90|lpPATH 1 - 3

4 16 1l parH 2 P1 4

516 921 STROBE P1 5

s |6 | o3| 10kHZ L Pl 6 FREQ- 10KHz

7 ls 94} 10KHzZ 2 Pl 7 4D1-8

8 |6 | 95|10knz 4 Pl 8

9 |6 96| 10kHzZ 8 Pl 9
10 16 | 97| 100kHz 1 p1 10 100KHz
11 |6 | 98|100kHz 2 p1 11 5D1-8
12 |6 |901]100KHz 4 Pl 12
N _ P1 .
i3 6 9021 100KHz 8 13
14 |6 |903]1mMuz 1 p1 14 IMHz
15 |6 |904]1MHz 2 Pl 15 6D1-8
16 |6 |90s]1MHz 4 p1 16
17 te6 looelimuz 8 Pl 17
18 16 |907)10Muz 1 p1 18 10MHz
19 |6 908 omuz 5 Pl 19 "D1-8 o
20 |6 J912]10MHz 4 Pl 20
21 |6 [o13]Lr Pl 21 LAMP TEST
22 6 914 J1SEC 1 Pl 22 TIME-SEC
23 |6 |91s]isEc 2 p1 23
24 |6 lo1el1sec 4 . 24

Pl
SI1ZE CODE I0ENT N2 DWG NO REV
A 33783 WL 6025-1009 K
'.,.._-— D as 2
] SHEET_2.OF 3 |

Numeric Display Assy ( 6025-1009) (Sheet 1 of 2)

6-32.1/(6-32.2 blank)






T™ 11-5820-917-13

M § :
'wt:Il?O_E ”r;g 0 DFEF:ICI)(,:WE ’;lg DECIOCE zls? § REMARKS
25 |6 |917]a2 1sEC 8 - 25
6 |6 |918)a2 10sec |1 - 26 TIME - 10 SEC
27 6 9231 A2 I10SEC 2 Pl 27
28 |6 924 A2 10SEC | 4 Pl 28
29 |6 |925|a2 10sEc | 8 Pl 29
30 |6 92632 1min L - 30 1 MIN
51 |e |927]a2 1vn R o1 31
32 |6 {928 a2 1mn 4 Pl 32
33 |6 | °0j22 IMIN 8 Pl 33
30 | g |91 A2 1omN 1 p1 34 10 MIN
s | o2 P2 1M [ o1 35
36 |6 |93 |a2 1oMmn | * Pl 36
37 |6 |94 |a2 1omv | 8 Pl 37
38 |9 — Al +5 (fee?zth;ro?lgh)
39 |° | - |pL GND (feed throueh)
40 |6 | o |1omuz N GND
41 |9 | - |a1 onp -1 a1
SIZE CODE IDENT N2 DWG N2 REVY
A| 33783 WL s025-1009 K
ISHEET_L.OFJ_

Nurmeric Display Assy (6025 - 1009) (Sheet 2 of 2)
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7€-9

(9 10 T 183yS) (0TOT-GZ09) ASsV sjo41uo) [suedgns

WIRE | ITEM E FROM PIN TO PIN PIN PIN PIN LENGTH .

N2 | N2 % DEVICE | N2| DEVICE NS TO NQ TO NQ TO NQ REMARKS

1 |24 | 90 S14A c|l n 2 THUMB SH. Q-PSO

2 |24 | o1 S14B c| =n 25 5-PS1

3 124 |92 S14C c|l =n 26 10-PS2

4 |24 |93 S14D c Jn 27 15-Ps3

51, | 9 S14E c|l =n 28 20-PS4

6 |94 | o S14F c| 5 29 25-PS5

;26 |96 8146 ¢ J 30 30-PS6

g |26 |97 s14n c J 1 35-PS7

\ LO—

9 |24 |98 S141 c| 32 40-Ps8
10 |24 | 901] 143 c J1 33 45-PS9
11 |24 | 902 s14k c J1 34 50-PS10
12 |24 | 903] s141L c n 35 55-PS11
13 |33 S14a 1 $14L 1 ps1 [1]
R ES S14A 2 S14L 2 ps2 [1]
15 |33 S14A 3 $14L 3 ps3 [i]

X ‘ PS1
16 | 2% | g23] S14A 1 36
T2E ] CODEIDENYNZ | REV

33783

[OWG NE
WI_ 6025-1010

H

fsneer 2 or 7 |

€T-LT6-0Z8STT INL



G€-9

(9 J0 Z 199yS) (0TOT-S209) Assy S|osu0) |suedgns

wiRE ] ITEM| © FROM PINI TO PIN PIN PIN PIN L ENGTH
N2 | No é DEVICE | N2| DEVICE NO, TO NQ TO NQ TO NQ REMARKS
17| 24 {924 s14a 2 J1 37 PS2
181 241925 si14a 3 J1 38 PS3
19 2410 E3 J2 1 GND IN
20 2410 El S1 1 S4 2 GND TO SW
21 24 |0 E3 S2 1 S3 1 COMMON
by | 240 E3 $5 , s5 3
El S6
23| L, |o c
S8
26| .o o c
25| 2419 E2 s9 2
26 | 240 E3 S10 ¢
27| 24|0 | E3 s11 2 s11 3
2] 240 E2 s12 2 s12 3
2| 2|, E2 s13 2 s13 3 COMMON
30| 24, J2 12 R1 1 STD ADJUST GND
24 s10 J 1
™ 904 3 . SET 1
2
32 | 241995} s19 4 b SET 2
12a) 24|° | m E2 E3
TV
A| 33783 WL w0 [

lseer3 or 1. |

€T1-LT6-0¢8S-TT WL



9€-9

(9 10 £ 198yS) (0TOT-5209) Assy sjonuo) |suedgns

wire | 1TEM ? FROM |PIN TO PIN PIN PIN PIN ENGTH
N2 | N2 R DEVICE N2| DEVICE NQ. TO NO TO NQ. TO N2 REMARKS
33124 | 906 510 S J1 3 SET 3
34 | 24 | 907 S10 1 J1 4 CONT.
35] 24 | 908 s10 2 J1 5 MANUAL
36 | 24 | 912 510 6 J1 6 PROGRAM
37 124 | 913 52 2 J1 7 LT
381 24 | 914 S12 6 J1 8 HPB1/STOP N/C
| 2 | osf 512 5 1 o HPB2 N/O
24 s11 10
40 916 5 11 SPB1/START N/O
11 ,
41124 | 917 su1 6 1 SPB2 N/C
12
42 | 24 | a18 s13 5 n RPB1/RESET N/O
43 923 s13 6 I 13 RPB2 N/C
24
4 |, foza| s 3 J 14 ADV1  N/C
451 ,, | 925 s1 ) J1 15 ADV1  N/O
se | 26 | 926 si1 1 J1 16 START LAMP-STRL
ay |26 | 927 s12 1 J1 17 STOP TLAMP-STPL
s13 18,
48 | 24 | 928 1 71 RESET LAMP-RESL

33783

[OWG N&
WL 6025-1010

[sueer 4 _or 7

€T-L16-0¢8G-TT WL



L€-9

(9 10 ¥ 188YS) (0TOT-S2Z09 ) ASsy sjonuo) [suedgns

wee[mew| 8 | FROM [PIN| TO PN PIN PIN PIN

e | N | o | DEVICE |N2| DEVICE |Ne] TO [Ne| TO [Ne| 71O |Ngfee™ REMARKS

49 124 |90 59 1 J1 19 DELETE

50 | 24 |91 59 3 J1 20 ADD

51 [ 24 |92 s8 3 J1 21 SLIP RATE-FAST

52 | 24 |93 s8 2 J1 22 SLIP RATE-MEDIUM

53 | 24 |94 S8 1 J1 23 SLIP RATE-SLOW

54 | 24 |95 S3 2 J1 39 DIS A

55 24196 S15 1 Ap1 40 BATTERY (AUTO SYNC)

s6 | 24 o7 s 5 J1 4 AUTO SW. - N/O

57 | 24 log 55 1 J1 42 AUTO LAMP

58 | 24 {901 S6 2 i “ 10 dB

59 | 24 902 s6 3 J1 44 20 dB

60 | 26 (903 | s6 4 1 45 30 dB

61 | 33 S7A 2 s7c 2 [2)To 2

62 | 33 S7A 3 s7C 3 [2]o 3

63 | 24 904 | s7a 2 J1 46 TO 2 ANT SEL

66 | 24 |905 S7A 3 7 47 TO 3
1Z€ | COOE [DENT N2 JOWG N& 3
A| 33783 WL ¢os5-100 H

SHEET OF

€T1-LT6-0¢8S-TT NL



8€ -9

(9 J0 G 198uS) (0TOT-G209) ASSy S|043u0) [auedgnsg

wire | item| © FROM {PIN TO PIN PIN PIN PIN

ne |Na | & | DEVICE |Ne| DEVICE |Ne|] TO |Ne| TO |Ne| TO [Ngf=wm™ REMARKS

gs | 24 |906 57A c J1 48 TC1

66 | 26 |907 57B c J1 49 TC2

67 | 26 [908 57C c J1 50 TC3

68 | 24 |912 S4 3 J1 51 UFL - A.S.

69 | 24 {912 S4 3 J1 52 UFL - TIMING

70 | 24 912 S4 3 J1 53 UFL - SYNTH

71

72

73 2 |5 Rl 3 12 3 "+5B TO STD. ADJ.

24 | lo13 Rl 9 32 4 EFC TO FREQ.

75 | 24 [914 R2 1 J2 5 CRT ADJ.

76 | 24 [913 R2 2 J2 6 CRT ADJ.

77 | 24 926 R2 3 J2 7 CRT ADJ.

78 |24 |97 515 2 J2 8 BATTERY IN

79 | 24 197 515 2 J2 9 BATTERY IN

80 |24 |7 s15 J2 10 BATTERY OUT
1

o1 | 24 7 s . J2 11 BATTERY OUT

ZE] COOEIDENTRE

33783 Wl

6025-1010

vV
M
Iseer 6 o 1. |

€T-LT6-0¢8S-TT INL



wine ] rem FRoM [PIN] TO  |PiN| PIN PIN PIN
NE | N2 DEVICE |N2] DEVICE |N2| TO Ne| TO NS TO |NQ[ENe™ REMARKS
821 24 S5 4] s11 4 s12 |4 513 4 J2 2 LAMP GND
w
c
O
©
QD
>
@
O
(@]
3
S
w
>
2
<
>
o
N
¢
H
o
=
o
D
0
D
o]
(e)]
o,
o
[~ CODEIDENYTNZ [DWG NS REV |
A| 33783 |WL so2s-1010 H

6€-9

ISHEETE OF 7

€T-LT6-0Z8STT INL



T™M 11-5820-917-13

C L
WIRE ITEN] 0 FROM PIN TO PIN § REMAR
ne [ne| 8| pevice |nef pevice |Nef ¥ KS
1 |s3| o P15 1 s1 1 GND
2 Is3l s P15 2 9 5 +SVB TO TEST SW.
3 |54 | 90} p15 3 s1 3 PD1 N/O
4 |s4 | 91| r15 4 s2 3 PD2 N/O
P RV RO IR 5 $3 3
2 JL rio P03 N/O
6 |s4 ]| 93] ep15 6 2
S8 LC1 N/C
7 3
7 {54 | 9] P15 S8 LC2 N/O
g lsal osl pis S N et s
S7 2 RS1 N/C
s¢ | 96
0 P15 9 s7 3 RS2 N/O
97
10 | s4 P15 10 S6 2 LS1 N/C
38
11 54 P15 11 S6 3 LSs2 N/o
12 | 56 §ansl P15 12 S5 2 CARSE ECL N/C
13 |54 oo, P15 13 S4 3 AUTO ACI
1 |54 | g3l P15 14 S4 8 AUTO LAMP
54 P15 15 8
15 904 s1 PATH 1 LAMP
05| P15 16 8
16 54 §2 PATH 2 LAMP
17
L7
17 |sa |99 p1s s3 8 PATH' 3 LAMP
18 54 P1§ 18 S9 3
9oz} **° o7 > TEST SW 1
19 |54 | gogf PL 19 59 2 TEST SW 2
20 4 1
4 | g12f B3 20 XDS2 BATT GREEN
54 § .. P15 . S 1
21 913 <1 AUOH BATT RED
54 P15 1
22 914 22 XDS1 REC GREEN
23 |56 | 9] 15 23 XDS3 1 REC RED
Q14 - ~ 4
24 54 | 777 P15 25 $10 2 CURS/FREQ SW
25 |53 ) ¢ P15 2 S9 4 oD
SIZE CODE 10ENT N2 OWG N2 REV
Al 33783 |WL 00 }
N Poneer 2 oe 3
Front Panel Assy (6025-1013) (Sheet

1 of 2)




T™M 11-5820-917-13

[ o] L
WIRE mav‘ o FROM PIN TO PIN| &K
olno| © A ol ¢ REMARKS
N2 N2 | & DEVICE NOo DEVICE NO b
26 155 | sl 1 s1 9 GND
26 |52 s1 9 s2 1 GND
26 |52 s2 1 $2 9 GND
26 |52 52 9 s3 1 GND
26 |52 s3 1 $3 9 GND
26 |52 $3 9 " 1 GND
26 |72 54 1 s4 9 GND
9 GND
% |, s $5 1
26 |5, S5 1 56 1 GND
s7 1
2 |52 $6 1. GND
1
2 |52 $7 1 <8 GND
26 52 58 1 S10 1 GND
27 |2 59 4 $9 6 GND
28 |92 s9 2 $9 1
39 52 S9 6 XDS1 E3 CND
30 |5 XDS1 - E3 XDS2 E4 GND
30 |5 XDS2 B4l xps3 ES GND
5
30 |72 xDS3 XDS4 E6 GND
SIZE CODE I0ENT NS DWG N2 REV
A| 33783 WL < A
[ SHEET_:;.... OF_.:_;._.

Front Panel Assy (6025-1013) (Sheet 2 of 2)

6-41



TM 11-5820-917-13

c L
E
WIRE ITENJ o FROM PIN TO PIN| N
° o 3 | no ol ¢ REMARKS
NS N2} § DEVICE Ne| DEVICE NQ :
1 60 | - XUl C Xu2 c GND
1 60 - Xu2 C Xu3 C GND
2 62 0 Xu3 C El GND
3 60 - XU4 C XU5 C GND
3 60 - Xu5 C Xué6 C
GND
62 0 C El
4 X4 GND
60 | _ c X8
5 Xu7 C GND
60 | _ c
5 Xu8 Xu9 (o} GND
62 N
6 Xu9 c El GND
7 60 XUl1l0 C Xull B GND
L PR XU11 5 Xul2 B D
s | 621 ¢ XU10 c 1 GND
9 62| 200l 11 Al o s | W+11VC (unreg)
- 10 - XUl B c1 + +11VC (unreg) .
C
- 10] - XUl Cl - +11VC (unreg)
10 621 209 J1 ~ ~XUu2 B L 11Ur (o
B TLiVL (unrieyg)
- 0] _ Xu2 B c2 + +11VC (unreg)
- 10 -
- U2 C o +11VC (unreg)
11 62 209 J1 C Xu3 B +11vC (unrgg)
- w0l xu3 B c3 + A +11VC (unreg)
- 10 Xu3 ¢ c3 -
_ +11VC (unreg)
D
121 62| 59f 1 Xu4 B +11VC (unreg)
13 | 62 XU4 BT 15 B 1IVE (o)
209 - - +11VC (unreg)
+
10l - X4 B C4 +11VC (unreg)
- 0l - X4 C c4 - +11VC (unreg)
SIZE CODE IDENT N2 OWG NQ
n 2n oo va S S YV .,
A| 33783 |Wiox-ton
I {31

Rear Panel Assy (6025-1014) (Sheet 1 of 13)
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™™ 11-5820-917-13

c L
WIRE|! FROM |PIN TO PIN| &
o | no g o ol & REMARKS
NQ | NE 8 DEVICE N2 | DEVICE NG e
- 0] XUS B cs + +11VC (unreg)
- 10 - wIte ~ re — 411U {vinroo)
AUD & I H1iV0 (unreg)
| | nl n R XU6 B +20VC (unreg)
- 10 - Xué B cé + +20VC (unreg)
‘A XU6 c cé - o R
10 +20VC (unreg)
I S Xu? B
15 62 a3 o +29VC (unreg)r
B Xu8 B
16 62 31 xu7 +20VC (unreg)
B
- 10 Xu7 c7 + +20VC (unreg)
- e I - Xu7 ¢ ¢ - +20VC (unreg)
- 101 = Xus B c8 + +20VC (unreg)
- 0] - Xug c c8 = +20VC (unreg)
bl on T U9 B +20VC (unreg)
17 hl
B
18 62 3 Xu9 B XU10 +20VC (unreg)
+
- 10{ * Xu9 B c9 +20VC (unreg)
- 10} XU9 ¢ c9 ] +20VC (unreg)
1 - 10] - Xul0 B clo0 + +20VC (unreg)
- w0l - XU10 c c10 - +20VC (unreg)
J C —~20VC (unreg)
19 | 62609 v XUll_ &
- - -20V
ujl = XU11 ¢ cl1 20VC (unreg)
- unl - XUll B cli + -20VC (unreg)
2 1 v C =20VC {unreg)
20 6 09 J Xul2
c -
11 x12 c12 -20VC (unreg)
B +
11 XU12 C12 -20VC (unreg)
11 XUll E Clé4 - -20VC (unreg)
11 Xull B Cl4 + -20VC (unreg)
SIZE] COOUE IOENT NS JDWG N& REV
A 33 8 WL 6025-1014 B
T
| sweev. 3 _or_L4 |
Rear Panel Assy (6025-1014) (Sheet 2 of 13)
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™™ 11-5820-917-13

6-44

TENJ g RO PIN £
W;JZE lNQ ] D':-ZVIC’:WE fqlg DEz?CE NQ g REMARKS

- 11 ]~ XU12 E C15 - -20VC (unreg)

- 1| - XU12 B C15 + -20VC (unreg)

21 | 8210 - P El GND

22 62 0 J1 Q El GND

- ¥l - m™ 1 T8l 9 R2 between TB1-1 & TB1-9
- - el 2 TB1 10 Rl b - -

etween TB1-2 & TB1-10

- i2 TB1 2 ci3 + +5VC (unreg)

- | 12 TB1 9 c13 - -12VC (unreg)

91 62 1 1 J1l G TB1 10 +5VC (unreg)

24 62 609 J1 U TB1 1 ~20VC (unreg)

25 55 | 2 Bl + TB1 2 +5VC (unreg)

26 | ss]°® Bl ; 781 9 -20VC (unreg)

27 [es %] % 1 P2 10 SRS

28 | 65| % 72 2 P8 33 SRS

29 1 65| g0] 3 P4 52 SRS

30 s |91 ] 22 4 P2 35 AGC 7

31 65 | 92 J2 5 P8 24 LT, ASA

2 lest ol » 6 o8 2 [Towo

33 65 | 93 J2 7 P8 26 ]I]Asn

3 1 65194 32 8 P8 29 500 Hz BW

3B 165195 } J2 9 P8 31 5 kHz BW
6 65 | 96 5 10 P8 35 ATN 1

a | ]| I 36 ATN 2

65 -
38 98 | 152 19 e 37 RAS 2
39 | (s 1901] 22 . o8 38 RAS 3
SIZE CODE IDENT N2 DWG N2 REV
WL 6025-1014 B
| smeer 4 or s
Rear Panel Assy (6025-1014) (Sheet 3 of 13)



T™M 11-5820-917-13

[ L
WIRE[IT 0 FROM PIN TO PIN| E
Ne [N2| @ | DEVICE |Ne| DEVICE |[Ne| § REMARKS
37 | 65 {902 J2 14 P8 39 CAL
38 | 65 [903 J2 15 P4 24 DEL
39 | 65 ]904 J2 16 P4 26 ADD
40 | 65905 J2 17 P4 28 SLF
41 | 65 {906 J2 18 P4 SLM
29
42 | 65907 P4 SLS
12 19 30
908
43 | 65 J2 20 P4 31 D
as | 65| 912 J2 21 P4 32 STR
45 | 65913 J2 22 P4 33 RES
6 A J2 .
w6 | 85194 J2 23 P4 34 SSDA
| 8]9S 32 24 P4 35 AST
w | 65] 916 J2 25 P4 PRE]
36
917 26 P4 —
49 1 s 32 37 PREZ
0| es]oi8] a2 - P4 38 PRE3
51
65| 923 J2 " P4 39 PREA
s | 65| 9% 32 o | - P4 40 PRES
— P - DL 21
53 65 925 Jl 30 rq S44 PRE6
65 J2 P4
FA
S4 926 31 42 PRE7
J2 ’ ’
3 1 es] 927 32 P4 43 PRES
56 | 65| 928] a2 3 P4 44 co0s
57 e ﬁ, '
65| 90 J2 24 re 0% 00L
58
65} 92 J2 35 Pl 15 Analog Signal
so | 6] 0 32 36 Pl 16 [2]) oxp
o | 65| 93 J2 37 P11 53 UFL
P13
- _ 5 MH
o] ez J3 - - > e
SIZE CODE IDENT N2 OWG N2 REV
A| 33783 [WL 025101 o)
ISNEET_LOFi

Rear Panel Assy (6025-1014) (Sheet 4 of 13)
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™™ 11-5820-917-13

6-46

c L
WIRE ITEIVJ FROM |PIN TO PIN| &
NO | N© R DEVICE NOQ DEVICE NQ 'T'
62 | 65| 90 J5 - P4 51 1PPS
63 671 — J4 - P12 - RF FROM 4028
e | 64]0 37 N El D
65 | 6|91 77 2 P2 49 SA SYNC
66 | €] % 37 3 P2 50 SPEC
67 65 o8 37 4 P2 51 SAM/MTA-2
68 | .| on 37 5 P2 52 SRS
69 J7 6 53
651 923 P2 ace
70 17 7 55
65| 94 P2 UFL
Tl oesloa J7 8 P4 7
TVL1/PIP1/MLS1
21 65| o2 P4 8 .
J7 9 TVL2/P1P2/MLS2
. J7 10 P4 9 TVL3/PIP3/MLS3
- 17 11
- J7 12
10
24 | 6s5]a0 Pl P8 10 SA SYNC
11
75 | 65 90 Pl P2 11 SA SYNC
— 13 — -
76 | 65] 90 ve ro 11 SA TRIG
77 | 65l o1 . . P8 12 TRIG
L 12
P2
78 | 6592 P1 13 13 1.5 k
79 ) 65193 P11 51 P8 13 UFL
80 | 65] ., P11 . 14 UFL
9 1 52 -
65 3
81 9 3 10 16 PD1
4
g2 | 659 P3 1 1 PD2
. . S —
g3 | 659 P3 12 % PD3
8s | e51?7 13 PDC1
) P2 15
— SIZE| CODE IDENT N@ _ JOWG NG REV
Al 33783 |WL so02s-1014 8
l-snur_f’ or.l4_
Rear Panel Assy (6025-1014) (Sheet 5 of 13)



TM 11-5820-917-13

C L
WIRE ITENJ FROM PIN TO PIN| &
arn ‘Ig g messsoe T ALY mewisne AlDY g REMARKS
NS N=— R MLVILL N WVEVILD N2 .|1
85 165 |98 P3 14 P2 16 PDC2
86 |65 |01 P3 15 P2 17 THS
87 |es | 902 P1 14 P2 18 SAM
88 |65 looa P3 16 P2 19 SRE
g0 | 65 | 904 3 v o2 20 SRO
65 | 905 P3 18 o2 21
90 SLB
65 3 19 22
91 906 P2 SSD
JL U7 ro oy
93 |, |98 m 17 P2 " SPEC
9% |5 | 908 1 18 P8 16 SPEC
Y5 65 Y12 P3 20 P2 25 VS§Si
e 913 P14 5 P2 2 VERT TO TV
o5 | 914 P3 21 P2 - 01A
97
73
98 |9 |15 22 P2 28 02A
A8 29
99 | % |16 oa 23 P2 22 CSAL
wo | {7 . 24 P2 30 csBl
918 25 P2 i cscl
101 | 65 P3
Y]
102 {65 |23 P3 26 P2 cspl
103 65 | 2241 P 6 P2 '3 HORIZ TO TV
27 2
104 |65 | gos P3 24 EQT
105 | 65 P3
926 28 P2 36 PG
3
106 |65 1927 29 P2 37 K
w7 les 19280 5 30 P2 38 sNe
108 |65 | 9% P3 31 6 6 Lc1
109 | 65 P3 32 J6 7 LC2
91
SIZE CODE IDENT N2 DWG N2 REV
A VoY wriols] \V ¥/ ] R F- 4
R S3I7/09 |VVL 602-1014 =
lgn:zt__1=g_lﬁ.

Rear Panel Assy (6025-1014) (Sheet 6 of 13)
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T™ 11-5820-917-13

C L
WIRE ITENJ FROM | PIN TO PIN| &
o | NO g I vo ol ¢ REMARKS
NQ IN2| R DEVICE N8| DEVICE Ne S
160 | 65 ] 921 Pp3 33 P2 39 CLD
11 | 65| 93| .., 34 P2 40 s
112 | 65| 94| . 35 P2 41 beS
13 | es| 95| s 36 J6 8 RS1 N/C
113A) 65] 96| p3 37 J6 9 RS2 N/O
1238) 65} 971 3 38 J6 10 LSl N/C
114 651 98 B3 39 J6 11 LS2 N/O
115 | 65| 901 p3 40 P14 7 PVD
116 | 65] 90 P2 42 P4 11 cce
117 65| 9031 p2 43 P4 12 CCK
118 | 65| g0a| P2 A P4 13 CUL
119 | 65{ 904 2 45 3 41 SAC
906 P2 46 ERASE
120 1| &5 9 J6 12
907 76 ACl
121 | 65 P3 42 13
122 | 65| %8| p3 43 Jé 14 ac2
123 | 65| 914 p3 A J6 15 PDLL
126 | 65| ;5] ®3 45 J6 16 PDL2
125 | 65| o] 3 46 J6 17 PDL3
65 51
126 916y p3 ) 47 01B
52
127 | 65| 917] 3 P2 48 028
48
128 | 65| s1s] 3 P4 1 TVL1/PIP1/MLS1
129 | 65| g1g] P4 15 P8 17 TVL1/PIP1/MLS1
130 | 65} g93] P3 49 P4 16 TVL2/PIP2/MLS2
131 1 651 g93f P4 17 P8 18 TVL2/PTP2/MLS2
132 | 65 g,,f P3 50 o 18 TVL3/PIP3/MLS3
SIZE CODE 10ENT N2 OWG N2 REV
Al 33783 |WL so25-1014 B
lgnz:'r_.&_ oF_14

6- 48
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eM § | FRO :
w':nge 'NQ 9 DFEVI(':WE :lg' DEL%E 5'5 § REMARKS

133§ 65 {924 P4 19 P8 19 TVL3/PIP3/MLS3

134 | 65925 P11 1 P6 1 SET 1

135 | £c 925 P4 48 P8 20 SET 1

136 | 65 | 920 P11 2 F6 2 SET 2

137 ] 65 | 926 P4 49 P8 21 SET 2

138 65 | 927 P11 3 v 3 SET 3

139 | 65 927 P4 50 vg 22 SET 3

140 | %1928 P7 1 P11 41 START AUTO SYNC

il 90 P7 2 P11 42 LAMP AUTO SYNC

142 ® 91 P4 20 P8 23 ASA

143 ® 92 P4 21 P8 27 ASD

) P EE o1 19 P8 28 500 Hz

5] |9 o1 20 P8 30 5 kHz

146 65 | 95 P3 47 P4 22 LT

W71 6595 P4 23 P8 32 LT

1481 657 P7 3 P11 40 BATT

149 6597 P7 10 Jé 18 TEST SW N/C

150| 65]98 P7 11 6 19 TEST SW N/O

1] ©f P7 12 6 20 -

152 | 902 P7 13 6 21 -

3 es|eos| o, e 36 22 et

P e 904 P7 " J6 2 CTR

155 ©° ] 905 P7 5 P11 * 10 dB

156 ) ©%| 906 P7 Y P11 “ 20 dB

157| %[ 907 P7 " P11 is 30 dB
SIZE CODE IDENT N2 DWG N2 REV
A 33783 WL 60251014 B

l SHEET_.g__. OFi.
Rear Panel Assy (6025-1014) (Sheet 8 of 13)
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T™ 11-5820-917-13

A

33783

wblge ILQ S DFE?/?cME Z'g oEz%E :l; § REMARKS
158 | 65 | 908 P7 19 P11 46 T02

159 | 65912 P7 20 P11 47 T03

160 | 65 913 p7 21 P11 48 TC1

161 | 65914 P7 22 P11 49 TC2

162 | 65915 P7 23 P11 50 TC3

163 | 65916 P11 19 P4 25 DEL

166 | o5 | 017 P11 20 P4 27 ADD

165 | ¢s| o1 P11 N P4 4 SLF

s P P11 22 P4 46 S

167 | 924 P11 23 P4 47 SLS

168 | 6925 P11 4 P6 3 CONT

169 | & | 926 P11 5 P6 6 MAN

170 | | 927 P11 6 P6 7 PROG

171 | (] 95 P11 7 P6 ) -

65 | o0 P11

172 8 P6 8 HPB1 STOP SW
173 | ] P11 9 P6 9 HPB2 STOP SW
174 | 9392 P11 10 P6 10 SPBI' START SW
175 | %] 93 P11 11 P6 11 SPE2 START SW
176 | 65| % P11 12 Fé 12 RPB1 RESET SW
177 | | P11 13 pé 13 RPB2 RESET SW
178 | o o P11 14 " 14 ADV 1/APB1

179 15

65 | 97 P11 15 P6 ADV 2/APB1
180 1 65 98 P11 16 P6 16 STRL/START LAMP
181 | 651 901 P11 17 P6 . STPL/STOP LAMP
182 | 651902 P11 18 P6 18 RESL/RESET LAMP
SIZE] CODE IDENT N2 |

[DWG Ng v
WL 6025-1014 ‘;

| sweer1o_or 14 |
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™ 11-5820-917-13

A

33783

C L
WIRE mav] 0 FROM PIN TO PIN| & R
Ne [N2| 8 | DEVICE |Ne| DEVICE |Ne| § EMARKS
185 ) 65 | 903 P11 24 P6 19 SW@/TIME
184 | 65 | 904 P11 25 P6 20 #5 MIN
185 1 65 | 905 Pl 26 P6 21 10 MIN
186 | 65 | 906 P11 27 P6 22 15 MIN
187 | 65 | 907 P11 28 P6 23 20 MIN
188 ] 65 | 908 P11 29 P6 24 25 MIN
189 [ 65 | 912 o1 1 P6 25 30 MIN
190} 65 | 913 P6 26
P11 31 5 I
1911 65 | 914 P6
P11 32 27 40 MIN
915
192} 65 P11 33 P6 28 45 MIN
193] 65 | 916 P11 34 P6 29 50 MIN
194 | 65 | 917 P11 35 P6 30 55 MIN
195) 65 | 918 P11 36 P6 31 PS 1
37
196 | 65 | 923 - P6 32 Ps 2
197 | 65 | 924 P6 33
P11 18 Ps 3
4
198f 64 |7 P10 8 P20 BATT IN
5
199 |64 |7 P10 9 P20 BATT IN
200 | 64 7 P10 10 P9 5 BATT OUT
20164 |7 P10 11 P9 ] BATT OUT
202 65 |925 P11 39 Pé6 34 DIS A
203 5 P14 CRT POT CCW
6s 1°2°1  pio °
6 P14
204 | 65 | %%7 P10 10 CRT POT WIPER
7
205 | 65 | 928 P10 P14 8 CRT POT CW
206 | 65 |%° P4 10 6 25 cFs
20764 | P4 4 P9 7 +5VB
SIZE CODE 1DENT N2 DWG N2 REV

WL 6025-1014 5

[ sueer_1L oF 1%

Rear Panel Assy (6025-1014) (Sheet 10 of 13)
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6-52

C L
WIRE|ITEM © FROM PIN TO PIN §
Ne |N2] @ | DEvicE |Ne| DEvicE |Nel ¥ REMARKS
208 64 5 P8 4 P9 8 +5VB
209 ) 64} 5 J6 2 P9 9 +5VB
210 | 64 < P10 3 P9 12 +8V
o111 651 92 P10 4 P9 10 EFL. TO FRONT PANEL
2120 67 - P16 PL7 S MHz
213 67} P18 P19 5 MHz
2146 | g5 k7 B9 +29V TC TEST /+35VC
< bo 95 9 11
2 +
15 64 1 1 E P3 5 SVC (unreg)
216 | 64
1 Jl E P8 5 +5VC (unreg)
217{ 64
1 J1 F P4 5 +5VC (unreg)
22 B J1 F P4 6 Lo \
6% +5VC {(unreg)
219 , J1 H 3
64 8 - ) Pg +35VC (unreg)
64 J 4 +35VC (unreg)
220 8 J1 P9
2211 624 o Jl K El GND
2224 62 0 J1 L El GND
23 | 62 © J1 M El GND
26 o - El E2 ND
2251 .1 96 ] . P4 .
65 P3 55 55 MAN
2261 45 o P2 54 P4 54 RESET
227 -
62 0 J1 N E2 GND
Pl 1 GND
voal 640 0 E2
P1 2 GND
g | 04] 0 E2
210 641 © P2 L E2 OND
2y | 641 0 P2 2 E2 D
641 0 P3 E2
232 1 GND
SIZE CODE I0ENT N2 OWG NO REV

A

33783

WL s025-1014 B

[suser._ll orls_

Rear Panel Assy (6025-1014) (Sheet 11 of 13)




T™ 11-5820-917-13

c L
WIRE|ITEM ¢ FROM PIN TO PIN §
Ne |N2| & | DEVICE |Ne| DEVICE |Ne| § REMARKS
233 | 6a] 0 P3 2 E2 GND
236 | 64| 0 P4 1 E2 GND
235 | %44 ¢ P4 2 E2 GND
236 | % o P8 1 E2 GND
237 | %1 o P8 2 E2 GND
e ] , ]
238 0 P9 1 E2 GND
64
239 0 P9 2 P10 12 STD ADJUST GND
20 | %] o P14 1 E2 GND
Pl4 2 E2 GND
241 64 4]
E2 GND
262 | 641 0 36 26
£
243 | 64| 0 P20 1 GND
266 | 64| 0 P20 2 E2 GND
245 | 64| 0 36 1 E2 GND
246 | 64} o | r10 1 E2 GND
64| 0 P10 2 E2
247 GND
64 3
248 2 Pl xul e +5VD
+5VD
269 | 64| 2 P7 6 xul  |E VD,
250 | 64| 3 Pl 6 xio e +12VD
251 | 64| 3 P7 5 X0 |E P
252 | 64l 6 Pl 7 xwi | Lava
253 | 64| 6 P8 7 E -12Va
il 12vA
254 | 64 P2 3 E
2 XU4 +5VE
255 '
64 | 2 P7 7 XU4 E +5VE TO TEST
256 | 64| 3 P2 8 xo e L2vE
257 64 3 P3 6 XU9 E +12VE
SIZE| COOE IDENT NG [OWG N REV
A 783 |WL so25-1014 &
| < .z
| sreer LS o 14

Rear Panel Assy (6025-1014) (Sheet 12 of 13)
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6-54

e 5| FrOM ;
WIEJZE 'NQ § DEVICE 2'3 DEJI%E :lg § REMARKS
258 | 641 86 P2 1 12 E -12VB
259 |64l 6 P3 7 XU12 E _12VB
260 | 64 | 6 P8 9 XU12 E -12VB TO TEST
261 | 64 | 2 P3 3 XU3 E +5VF
262 64 2 p7 8 Xu3 E +5VF TO TEST
263 | 64 | 3 P3 8 U7 E +12VA
264 64 3 P8 6 Xu7 E +12VA TO TEST
265 | 64 | 3 P3 9 g . +12v8
266 o 3 " 8 Xu8 E +12VB TO TEST
267 “l, e 3 Xu2 E +5VG
268 | 64 | 2 " 3 Xu> E +SVA
24
269 | 64 ] 3 4 - K +12vC
270 64 | 3 P14 3 XUé E +12vC
271 | 64 | 3 - 4 - . +12VC
SI1ZE CODE {OENT NQ DWG NQ REV
Al 33783 [WL so2s-1014 B

[ sHeeT_L4 of 14

Rear Panel Assy (6025-1014) (Sheet 13 of 13)




™™ 11-5820-917-13

C L
WIRE|ITEM © FROM PIN T0 PIN § REMARKS
NQ | N2| R | DEVICE |NQ| DEVICE Ne| T
1 14 2W1P7 2A1J7 42-70 MHz FROM SYNTH
1 14 2W1P8 2A4J1 42-70 MHz TO FILTER
2 13 2W2P9 2A1J3 CAL FROM SYNTH (2-30 MHz)
2 13 2W2P10 2A1J5 CAL TO RCVR (2-30 MHz)
3 13 2W3P11 2A1J4 2nd LO OUT (40 MHz)
3 13 2WIP12 24233 2nd LO IN (40 MHz)
4 13 2W4P13 2A1J5 5 MHz OUT
4 13 2W4P14 24234 5 MHz IN
5 15 2W5P15 24236 ANT 1 INPUT
5 15
2W5P16 2A3A1J1 ANT 1 INPUT
1E
¢ -2 2W6P5 24257 ANT 2 INPUT
6 15 2W6P17 2A3A1J2 ANT 2 INPUT
. 1s 2W7P6 242J8 ANT 3 INPUT
7 |15 2W7P18 AL 14 ANT 3 INPUT
8 14 2W8P20 2A272 42-70 MHz TO RCVR
8 14 e o R
ZW3P 1Y ZA4J 2 42-/0 MHz FROM FILTER
ref 2A3A1P1 2A1J1 CONTROL TO SYNTH
ref 2A3A1P2 242J1 CONTROL TO RCVR
ref JA3A1IWIP3 2A132 5 MHz 1IN
. or oA 10T A 2A1J6 .
ret ZAJVA LWL A COUNT OUY
DL WAIULE UCIvE v WYTL N 4028-1000 and nLy
A 783 |WL 10251100 A
T
lSHEET_.Z_ OF 2 __

4028 HF Receiver -- Unit 2 (4028-1000 and 4028-1100)
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L
¢ E
WIRE{TEM ‘L’ FROM PIN TO PIN] N
G
Ne [Ne| 9 | pevicE |Ne| pevice |[ne| § REMARKS
1 g8 | o Jl 1 al E74 Ghd
5 s |o Jl 2 A2 E29 GNd
3 8 |2 J1 3 A2 E20 +53
. g |2 Jl 4 A2 E21 +5K
5 s |3 J1 6 A2 E22 +12
6 8 |6 J1 7 A2 E25 -12
; 8 |, J1 8 A2 E24 +24
8 s 1o 31 9 A2 E30 GNd
9 8 9 J1 10 Al E75 GNd Hi for RX for TX
10 |9 |91 J1 11 al E66 SLF/Slip Fast
11 192 e Jl 12 Al E65 SLM/Medium
LOW
12 9 03 Jl 13 Al E63 SLS/S
13 |9 {oa4 J1 14 Al E88 SSD/Becomes SSDA
14 |9 |95 J1 15 al reé4 DEL/Delite
15 1o |96 Jl 16 Al E67 ADD/Add
16 9 o8 J1 17 Al E76 ASD Auto Sync
17 9 n J1 18 Al IE80 GNdAuto sync
18 |9 |e08] a1 1] a1 81 asa[ 1]auto sync
78
19 9 901. J1 20 Al Aux Latch In
20 9 903 J1 22 Al 0 AST/Anta Start
21 |9 |o0a] 51 21 A ) STR/Start
22 |9 loos]| a1 241 A E8 STP/Stop
23 9 90s J1 25 Al E7 RES/Reset
SIZE CODE IDENT N2 OWG N REV
Al 33783 |WL sor-im |6
En:n.l.ori

Sweep Synthesizer Assy (5030 - 1001) (Sheet 1 of 5)
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w :
tHE RN A
20 | 9 [o07] 31 26| A1 [ES SRS (HI FOR SWEEPING)
25 | 9 |o0s] a1 21| A1 [ES4 E.0.S./END OF SWEEP
26 | 9 |o12] ;1 28| A1 [Es2 BKI/BLANK IN
21 |9 forgf = 29| a1 |EOL BKO/BLANK OUT
28 | 9 |94 3 so| a1 |Es3 BKC/BLANK CLK
29 | 9 | 915 J1 31| Al |EI® GATE IN/END OF SWEEP
30 | 9o a1 32| Az |EW 0OL/OUT OF LOCK
31 [ 9o o 53] A1 |Es SRS (HI FOR SWEEPING)
32 [ 9| a1 3a| a1 |Es SRS (HI FOR SWEEPING)
33 | 99029 35] A1 |Es SRS (HI FOR SWEEPING)
3a | 9|04 o 36 a1 | E03 PAD
35 | 9|9 a1 st a1 |E% NEW BLANK (60 KHz B.W.)
36 | 9o a2 |Emf a1 |Ese SD "1" (TO SYNTH)
37 | 9 |od A2z |E1a] a1 |Es9 SD "2" (TO SYNTH)
38 | 9o Az |E1s| a1 |Eeo SD "4" (TO SYNTH)
39 | 9|92d A2z [E16] A1 |E6l SD "8" (TO SYNTH)
20 | 99| Az [E12] A1 |E62 CLK (FROM SYNTH)
a | 9o}l Az |ES A1 | E38 T1
@2 | o] o| Az |E4 At |Ea7 T2
s3] 9foe3] Az |Es Al | E36 T3
a0 | 9] oa| Az |Ee a1 |E3s T4
5 | 9fos| a2z |E7 a1 | Es7 T5
46 | 9] 96| A2 |ES Al | E39 T6
ar | 9| 97| Az |Eo a1 | Esy T7
8 | 9] 98] Az |Ew a1 | Es T8
SIZE CODE IDENT NQ DWG NQ REV
A| 33783 |WL s5030-1001 G

Sweep Synthesizer Assy (5030-1001)

(Sheet 2 of 5)
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c £
WJ,ZE nr:lg E’ D?\‘/?CME | :x'g DE-\I;I%E 5'5' § REMARKS
a9 | 9 foo1| A1 E4 Al E77 100 - AUX LATCH OUT
50 |9 Joo1| P! E77] Al E73 30 H - AUX LATCH OUT
51 9 Al El Al E2 JUMPER -
52 9 Al E2 Al E72 JUMPER
53 | 9 al E89 Al 1107 JUMPER
54 9 Al E69 Al E74 JUMPER
55 |13 J2 Al P101 5MHz IN )
56 |11 s Al P10 5MHz to REC
57 |17 A2 P4 Al P103 5MHz to SYNTH
sg |12 74 Al P104) 2nd L.O. to REC
5o |1o 33 Al P105 RF to 5018
60 |18 A2 p2 Al P106 42-70 to SYNTH
61 ho2 J7 A2 b1 Ist L.O. to REC
62 |20 76 A2 “L,3 42-70 to PROG
TEST POINTS | —————
63 |24 A2 TP3] +5VJ
64 |24 A2 P4 | +5VK
65 |24 A2 o5 | +12v
66 24 A2 TP6 § ~-12V
67 |24 A2 7 | +24v
68 |24 A2 TP1 1 COUNT 42-70
69 ¢ A2 TP2 2 1st L.O. 42-70
70 |24 A2 o | ° LOCK
71 b4 Al o 10 5MHz IN
72 P4 Al TP1‘2: 102 40 MHz OUT
SIZE CODE 1DENT N2 DWG N2 REY
Al 33783 IWL 5030-1001 G
| ——Y

Sweep Synthesizer Assy (5030-1001) (Sheet 3 of 5)
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¢ E

wr:?zE IIJE;' o DZTI?CME ::g 0533:5 Zlg § REMARKS

73 124 Al PS5 > SSD

74 | 24 AL p1 1 BKO

Rk Al tpe| © SLF

76 |24 Al TP7 7 SLM

77 |24 Al TPE g SLS

s |24 al TPY 9 DEL

29 |24 Al TP1d 10 ADD

80 |24 Al tp1] 11 UPPER LIMIT SELECT

81 | 24 Al TP13| 13 AST

82 | 24 Al TP103 103 2-30 MHz OUT

83 |5, Al TP14l 14 STR

a0 |28 Al TP1q 15 STP

85 24 Al Tqu 16 RES

ss |29 Al rp1q 7 SRS

g7 |24 Al P29 3y BKI

88 |24 Al ™2h LOS

89 24 Al ITp2 A 22 TX

90 |24 al TP10kM 104 PAD

91 j24 Al TP1OE 195 GATE

JUMPERS

92 9 (9ol A E75 | Ay 106 JUMPER

93 9 |91 a1l E79{ a1 E92 JUMPER

M te 4| a1 EL04 a2 F24 +24V

95 s |2 Al EL14 1 a0 F21 +5V

96 g |2 2 14 | AL ES8 +5V
SIZE COOE IDENT NQ DWG N2 REV
Al 33783 |[WL 5030-1001 G

[snen_i_or_fa_

Sweep Synthesizer Assy (5030-1001) (Sheet 4 of 5)
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6-60

[of L
WIRE|ITEM FROM PIN TO PIN| K
ne [Ne| § | pevice |Ne| DEvice |nej § REMARKS
97 |8 |3 A2 a2 E23 +12v
98 8 3 Al E102 A2 E22 +12V
99 8 6 A2 E25 A2 E26 12V
00 |8}, Al Ess | Al E101 +5v
o1 Ls 1o |CASTING | 0 ) o "
0 |55 sipp [GND] A 129 GND
SIZE CODE IDENT N2 DWG N2 REV
: Al 33783 WL so30-1001 G
lsuur_s_or__g_

Sweep Synthesizer

Assy (5030-1001) (Sheet 5 of 5)



19-9

(G 40 T 199uS) (200T-820%) Assy lJan19oay

wiRE | ITEM| O FROM [PIN TO PIN PIN PIN PIN
s |n | b | pEVICE |Ne| DEVICE [Ne| To |Ne| TO [Ne| TO  |NgjEvem™ REMARKS
135 ] o J 1 Al E23 GND
2 35| o I 2 A2 E23 GND
3 3 | o Al E23 A2 £23 GND
& 135 | 3 J1 9 Al c1d Al el 2 +12V CONNECT
‘ +
5 135 | 3 J1 5 A2 el 12v
+
6 |35 | | a1 6 2 c1d 128 FOR AUDIO
7
S las |8 I Al E19 A2 E6 oy
8
I I I Al E16) Al E17 424V CONNECT
9 |8 ke 71 10 Al El RAS 2 ANT. SEL.
10] 8 92 7 1 Al E2 RAS 3
E3
11] 8 93 1 12 Al CAL
1218 94 a1 13 Al E4 ATN 1 10-20-30dB
PRE 8
nE 96 " 15 N E6 E
PRE 7
BE 97 " 16 AL E7
16 ° 98 B! 17 Al F8 PRE 6
SIZE CODE IDENT NQ DWG N& REV

33783

WL 4028-1002 E

3 .
ISHEET_;_ OF __ .

€T1-,LT6-0¢8S-TT AL



299

(5 Jo z 199uSs) (200T-8201) Assy Jani@l8y

wire[rem| § | FROM [PIN| TO  [PIN PIN PIN PIN| .

Ne | N2 g DEVICE NQ| DEVICE NO. TO N2 TO N TO NQ REMARKS
17| 8 | o1 J1 18 Al £9 PRE 5
18| 8 | 902 n 19 Al E10 PRE 4
19 8 | 903 J1 20 Al Ell PRE 3
201 8 | 904 J1 21 Al E12 PRE 2
21| 8

905 J1 22 Al £13 PRE 1
s )
22 906 J1 23 A2 E2 500 Hz B.W
23] 8 | 907 J1 24 A2 ES 5 kHz B.W.
N 25 A2
241 8 908 11 E9 AUDIO OUT

A2

251 8 o1 J1 26 E10 BASEBAND - S/A
26| 35 0 J1 27 A2 E2)] L/11
271 8 1913 J1 28 A2 E12 AGC - BARGRAPH
28] 8

914 5 29 A2 E16 AUDIO POT
29 8 915 Ji 30 A2 E17 AUDIO WIPER
wl| g |9 A2 ES A2 E11l CONNECT
aul st J2 Al 35 1st LO 42-70 MHz
32| 47 13 Al 79 2nd LO 40 MHz

[ CODE IBENTRI [DWG RE

33783

WL

|

4028-1002

lm

€T1-LT6-0¢8S-TT WL



€9-9

(g Jo0 £ 193yS) (200T-8201) ASSY Jan1929Y

33783 |WL

wine | rem FROM [PIN| TO |PIN PIN PIN PIN|, .
NE (N DEVICE |NQ| DEVICE |NQ TO NQ T0 NQ TO NQ REMARKS
33| 15 J4 A2 )8 5 MHz
34 48 Js Al A CAL 2-30 MHz
350 49 J6 Al 11 ANT 1 - RF IN
36| 50 J7 Al 52 ANT 2 - RF 1IN
37| s2 J8 Al b3 ANT 3 -RF IN
38| 14 Al 18 A2 91 200 kHz IF
39| 16 FL1 In AL J6 IN FILTER
40y 16 FL1 OUT Al 17 our
al o FL2 m A2 J2 IN FILTER 200.25 kHz
a2| 13 FL2 ouT A2 Js OUT FILTER, 200.25 kHz
437 35] 3 A2 £l A2 £7 A2 E8 JUMPER
44 3 1916 Jl a1 A2 E19 AUX BASEBAND OUT
R Al +12
45( 33 Al rpglcasting tp|va
. A1l +12
461 33 Al TP12fcasting tp |VB
47 Al +12
33 Al TP13]casting tp| VC
LY
48] 33 Al _ [TPillcasting tp
[ CODE IGERT NX_ |DWG RS

4026-1002

m

I SHEET_.I:_ OF

€T-LT6-0¢85-TT NL



79-9

(S 10 ¥ 193US) (Z00T-820%) ASSY J8A1808Y

viRE | ITEM ? FROM |PIN TO PIN PIN PIN PIN
Ne | N2 | o | DEVICE [NQ| DEVICE |N2] TO |NQf TO [N TO [NQf&Me™ REMARKS
A2 e 24
49 | 33 Al P10} casting tp Iy
N A2 =12
501 33 Al TP9{casting tp| v
51| 33 NO CONNECTION
Sl Al
521 33 Al p1|casting tp; CAL L.O. (-20 dBm)
\
531 33 ! P2 b CAL ON-OFF
541 33 p3 3 10 dB ATTN
55 | 33 TP4 3 20 dB ATTN
ol 3 TPS 5 L.O. (-20 dBm)
57| 33
. Al 40 MHz L.O
58 143 Al .ps|casting tpl7 z2 L.
. A7
591 33 A2 rpy|casting tp]l AUDIO OUT
60| >3 TP 2 BASEBAND OUT
61| 3 TP3 3 5 MHz (-26dBm)
o2 | 33 TPa 4 AGC TIME CONSTANT
63| 33 ] TPS ) AGC OUT
b A2 6
a3 A2 TP6|casting tp TO GAIN CONTROL
SIZE CODE IDENT RZ |OWG RS "REV |
A| 33783 |[WL 0:s-1002 E
| S

€T-LT6-0¢8S-TT WL



WIRE | ITEM FROM |PIN TO PIN PIN PIN PIN
Ne | Ne DEVICE |N2| DEVICE |N2] TO Ne| TO NQ TO |Ng[ENe™ REMARKS
A2
65| 33 A2 TPA castingtp p 7 FROMVGAIN CONTROL
A2
66| 33 A2 TP11] Ccastingtp § 8 NARROW BAND SELECT
i A2
67| 33 A2 TPY castingtp p 9 WIDE BAND SELECT
&
(o]
®.
<
@
z
<
=~
o
N
o
H
(@]
o
N
wn
=
D
@
(@2]
=X
)
SiZE COBEIBENT HE  [OWG N2 FEV |
A| 33783 WL .00 E

[smeeT_5 oF

6

G9-9

€T1-,.T6-0¢8S-TT NL



6-66

™™ 11-5820-917-13

Enclosure Assy (4028- 1003) (Sheet 1 of 4) (S/N 400101 and on)

S :
w.r:JRgE .LE; 8 Dr;:/?ge i:lg DE-\ll.I%E :lgN f:: REMARKS

1 50 1 92 J11 H J10 T AUDIO

2 50 | 91 J11 J R3 3 VOL POT-CW

3 50} 90 J11 K R3 2 VOL POT-WIPER

4A 1 54 9 J11 A FL1 Line Line - Hot

4B | 54 ) Ji1 B FL1 Line Line - Common

Shid of 4 Sh1ld of 42

---1 47 P Jat FL1 --- fat FL1 - Shld Gnd

s a7 ] 1 J11 c cl + +5VC

6 47 1609 J11 0 C7 - -20VC

7 14731 911 3 6 : +20VC

8 | 47 209 J11 F ca + +11VC

9 a7 | s J11 G €9 + +35VC
10 |a7 | p J11 L 3| GND

11 47 [ J11 M £l --- GND

12 47 ') J11 N E2 === GND

13 47 1209 c4 + C3 + +11VC

14 | 47 |o09 c3 s c2 + 1 +uw B
15 47 | 31 C6 + C5 + +20VC

16 47 t 31 c5 + CR3 + +20VC

17 |47 leoo c7 - CRY - -20VC

18 47 8 9 + C8 + +35VC

19 47 8 C8 + CRS + +35VC

20 50 1 c1 + S1 (DS1) 5 +8V(
21 47 '] CR1 - El - GND
22 47 [} CR2 - El -—— GND

SiZE] CODE iDENT N&  JOWG N3 REV
Al 33783 WL 10251003 B
[sm:r_Z_.or_s_ '




T™ 11-5820-917-13

WIRE|ITEM § FROM PIN TO PIN E
Ne |N2| @ | DEVICE |No| DEVICE |No| } REMARKS
23 |47] CR3 - El - GND
24 |ar | p CRS - El --- GND
5 (47| 2 CR4 + £l --- GND
26 | s0f O | ST (ps1) 6 El --- GND
27 | 47 {209 c2 + CR2 + +10VC
28 |4a7] @ c1 - E2 - GND
29 larl » c2 - c3 - GND
30 | 47| @ €3 - c4 - GND
31 {471 @ c4 - £2 --- GND
32 1ar| o cs - 3 - GND
33 147 c6 - £2 - GND
3 | 47| 7 + E2 - GND
- 147 9 c8 - c9 . GND N
36 |47 @ 9 - E2 GND
37 tar] p El --- £2 --- GND
38 |a7}] ¢ £l --- £2 - GND
ouT
9 4741 9 781 1 52 2 115/230V
mper] 52 |--- 52 2 s2 5 115/230V
ouT 4
40 | 47191 TB1 2 52 8 105/220V
PJumper] 52 |--- 2 8 52 11 105/220V
---1 16| 8 52 1 T1 230V
Jumper] 52 |--- s2 1 52 4 230V
PJumper] 52 |--- 52 3 52 6 115V
-- 116} 9 52 6 11 115V
--- | 16 | 98 s2 7 T1 220V
SIZE CODE {DENT N2 DWG N2 REV
A 33783 {WL 1025-1003 B
Isneer.i_.on_i

Enclosure Assy (4028-1003) (Sheet 2 of 4) (S/N 400101 and on)
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6-68

TM 11-5820-917-13

C L
WIRE|ITEM © FROM | PIN TO PIN| §
Ne [N2 | & | DEVICE |No| DEVICE |Ne| § REMARKS
Jumped 52 |--- 2 7 52 10 220V
a1 16 | 90 52 9 T1 105V
Jumper{ sp |- 52 9 52 12 105V
i Y g FL1 10ad 51 1 Line - Hot
42B 54 [} FL1 load S1 2 Line - Common
ShTd of
- | a7} p |82 at FL1 FL1 GND Shld Gnd
N
$BA | s} 9 ! 3 TB1 1 Line - Hot
— b
4B | 541 9 s1 4 TB1 3 Line - Common
Shid of
bl g 43 at TBI FL1 GND Shid Gnd
ouT
- 1161 @ 781 3 Tl Xfmr- Common [z
- 15 5 T1 5 £l --- Xfmr - Ground
a0 | a7 | 1 1 + CR1 + +5VC
45 | 16| 1 T1 CR1 +5VC
a6 | 16| 1 T1 CR1 +5VC
47 16 2 T1 CR2 +10VC
a8 | 16} 2 T1 CR2 +10VC
43 | 164 & 71 CR3 +20VC
50 161 4 71 CR3 +209C
s1 L] 7 T1 CR4 -20VC
52 16| 7 T1 CR4 -20VC
53 15| 6 191 CRS +35VC
4 | 16] 6 7] CR5 +35YC
55 1 ag ) 2 U9 + CR2 + | 24 +11VC
5 18] U9 - (R2 - | 24 GND (3]
57 23 - J10 T ~ J10 S R4 Across T and S
SIZE CODE IDENT NQ DWG NO REV
A 33783 WL 4028-1003 B
[sassvi_cs__i

Enclosure Assy (4028-1003) (Sheet 3 of 4) (S/N 400101 and on)




T™M 11-5820-917-13

c L

WIRE navJ 0 FROM | PIN TO PIN| &

Ne |N2| R | DEVICE |Ne| DEVICE |Ne| § REMARKS

58 50 92 J10 N LS1 2 Audio - NC

59 [ 50} @ J10 S LS] 1 Audio Gnd

60 50 [ LS1 1 E2 - Audio Gnd

61 | s0| p R3 1 £2 - Vol Pot Gnd

SI12E CODE IDENT N2 DWG NO HEY

A

33783

WL 4028-1003

B

[ SHEET_ 2 _OF_2_

Enclosure Assy (4028-1003) (Sheet 4 of 4) (S/N 400101 and on)
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T™ 11-5820-917-13

¢ L
WIRE ITEIVJ 0 FROM PIN TO PIN E REMARKS
NO IN2| Q DEVICE N2 | DEVICE Ne | F
a XUl B 13 +
23 xui ¢ 13 -
23 Xul E ci4 +
23 xu1 c Ccl4 -
23 Xu2 B c15 +
23 XU2 c c15 -
7 vIt) fah V4 +
s AU & “iv
E
23 B c C16 )
L4
23 XU3 B c17 +
23 Xu3 ¢ c17 -
23 XU3 E ci8 +
23 XU3 c c18
23 XU4 5 C19 R
c19
23 XU4 ¢ -
20
23 XU4 E +
23 XU4 ¢ 20 -
23 XUS B c21 +
c N
- XUS c21
23 Xus - c22
&3 E +
c22
23 | s c -
- U6 B cil +
22 XU6 ¢ il -
B U6 E C12 -
LL
+
|22 Xué s c12
B +
24 Xu7 c23
SIZE CODE IDENT NO OWG NO REV
A N7 AN LN79_1nns D]
H oo ’ uo "L “SULO PRYLVL ] V
[snzer_z_or_z__

Rear Panel Assy (4028-1004) (Sheet 1 of 6) (S/N 400101 and on)
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T™ 11-5820-917-13

[ o L
WIRE|ITEM © FROM PIN TO PIN| &
o |no| © ol ¢ REMARKS
NGO | N R DEVICE No DEVICE NO b
24 XU7 c c23 -
23 XU7 E C24 +
23 XU7 c c24 -
2
” Xu8 B 25 +
24 XU8 C €25 -
23 XU8 E o6 +
23 XU§ C C26 B
L XU1 c XU2 c JUMPER
2 1 | Xu2 c E1 GND
N XU3 c XU4 c JUMPER
3 |25 XU4 ¢ XUS c JUMPER
4 26 | @ XU5 c El GND
I XU7 c XUs c JUMPER
5 1,s XU8 c XU6 B JUMPER
6 XU6
26 @ B El GND
7 XU3
% | & c El GND
. |26 | # XUl c El GND
9 26 ¢ Xu7 C El GND
44 TB1 2 c10 +
44 TB1 i -
2
45 T8l TB1 10 R2_ACROSS TBl-2 & TBL-10
1
45 TB1 TB1 9 R1 ACCROSS TB1-1 & TB1-9
g +
12 |2 B1 81 2 +5VC
12 |6 B1 TB1 ? -20 V¢
SIZE CODE IDENT N2 DWG N REV
Al 33783 (WL o  |»
[snen_A_OF_z_‘

Rear Panel Assy (4028-1004) (Sheet 2 of 6) (S/N 400101 and on)
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T™M 11-5820-917-13

3 E
WL'ZE ‘LEQM 6 DZTI?CME Zlg DE-\II’l(():E :‘; '?: REMARKS

o |26 ] 9 J7 A XF1 1 [3.0 LINE-HOT
1 26| 5 J7 B El T le.0 LINE-GND
12 27 0 J7 C P5 B 11 LINE-COMMON
5|27 e XF1 2 PS s+ o LINE-HOT

27 | shid S:idp‘;f 3 13 L lso SHIELD
14 | 26]209] g6 A PS5 F 8.0 e

e
15 | 26 {209 Jé A J6 S
16 | 26 1209] s B J6 ¢ 130 +11VC
17 | 26 f209 | e c 6 b |30 +11VC
18 | 26 l200] 6 D Xu2 s |60 +11VC
1w bt b, B Xu1 5 140 H11ve
20 2613 J6 R ps E lg o +20VC
a1 | 26 131 6 . 16 S 1so +20VC
R P 6 s T6 T +20VC
23 | 26 {31 6 T XUS B 160 +20VC
24 | 26|, XU5 B XU4 s |25 +20vC
S R EVR A B Xu3 B |25 | +20vc
26 | 2 [s09| s U ps p o, | -20vc
27 | 46 6091 a6 U 16 vl -20vC
28 | 26 609 ] 36 v U ¢ oo -20VC
29 | 26 |, 6 H PS ¢ 9.0 +35v¢C
0 | 26 |, 6 , J6 5 +35VC
31 1 % 1g J6 J Xus B +35VC
2 | 26 g Xus 5 Xu7 g las +35vC
13 | 2% |1 36 E P> ¢ fe.0 | +svc
SIZE CODE 10ENT N2 OWG N2 REV
A 33783 VWL  4028-1004 D
IM

Rear Panel Assy (4028-1004) (Sheet 3 of 6) (S/N 400101 and on)
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T™M 11-5820-917-13

REITEM © FROM pIN|
w;g lN,Q o | pevice Zlg D,,-\l;IOCE NO :?: REMARKS
34 26 1 J6 E 16 F 3.0 +5VC
35 | 26| 1 36 F 36 G {30 | +svc
36 1 261 ¢ J6 X El - 130 GND
37 26| ¢ J6 L El - |30 |GND
N 2%, 56 y B - }3.0 | oo
26 . El - GND
39 0 36 N 3.0
40 | 26 0 36 N J6 P |3.0 | o
61 | 2614 9 6 P 6 Q {30 | e
w2 | 26 ¢ PS5 L El - J10.0 ] o
3 |26, PS5 y El - 110.0 1 o
“tl ]y P5 N El 10.0 | P
s | 261 Ps c 51 10 {14.0 | +5vc
w6 | B leo| b TB1 il Rl It
47 | 29 {92 PS5 H P2 25 139.0  AUDIO
48 | 29 {o1 P5 J P2 2% 139.0 | AUDIO POT
49 | 29 {90 P5 K P2 30 ¥39.0 | AUDIO WIPER
50 | 54 ls U1 E P1 3 13s.0 r5vA
51§ 542 XU2 E Pl 4 |36.0 | +5va
52 | s4 |3 XU3 E Pl 6 §39.0 | +12va
53 | s4 |3 XU4 E - 9 {37.0 | +12va
3 XU4 k P2 5 |37.0
54| 54 +12VA
55 | 54 |3 XUS E P2 i e T
56 | s4 |6 XU6 E Pl SN R Y
57 | s4 |6 XU6 E P2 7 |35.0 | -12va
58 | s4 |4 Xu7 . P1 8 [39.0 | +24va
SIZE CODE IDENT N2 DWG N2 REV
Al 33783 WL wmun |
[snEsT_L_ov:__L

Rear Panel Assy (4028-1004) (Sheet 4 of 6) (S/N 400101 and on)
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T™M 11-5820-917-13

6-74

¢ 3
Yy e d DEVICE | NS | DEvICE Ne 'f; REMARKS
59 | s4 4 Xus E P2 8 37,0 +24VA
60 |54 | 0 El - Pl 1 |30 GND
61 |54 | o El - Pl 2 |30 GND
62 |54 | El - P2 1 |30 GND
63 fsu | 4 El - P2 2 |30 GND
64 P1
29 190 JS 1 26 30 SRS
65 |29 |90 J5 2 P1 13130 | sms
66 [29 {90 35 3 Pl 14 |30 SRS
67 |29 |91 Js 4 P2 28 |30 | AGC (to Bargraph)
68 |29 |92 15 5 Pl 19130 | Aga
69 e I 6 P1 1830 | o
10 | 29 93 J5 7 Pl 17 |30 ASD
71 2o |9 I3 8 P2 23 {30 | 500Hz Bw
72 2 [P Js 9 P2 24 |30 | 5KHz Bw
73 |29 |9 35 10 P2 13 {30 | ATNI
|20 g, Js 11 P2 w30 | arne
75 |, fos J5 12 p2 10 |30 RAsé
% |, o] °° 13 o L1 Trass
17 |29 |%P2) s 14 P2 2 |7 | ear
18 [ |973] s 15 Pl 15 1, | DEL
o129 g | U 16 P1 16 5, | apD
80129 fgps| I3 17 Pl 11455 | sur
| 31 * joos | L 18 P1 12 139 SLM
2 4% Jeor | 19 Pl B |gs
SIZE CODE I1DENT N2 OWG N2 REV
Al 33783 (WL 4028-1004 D
[sneer.ﬁ_osl_.

Rear Panel Assy (4028-1004) (Sheet 5 of 6) (S/N 400101 and on)




™ 11-5820-917-13

c L
WIRE |TEM| 0 FROM PIN PIN| &
Ne [N2| | DEvicE |No Ne | § REMARKS
az |29 |98 J5 20 24 | 30 | STP
84 |29 p12 J5 2] 23 | 30 STR
gs |29 b13 J5 22 25 30 RES
86 |29 pis J5 23 14 30 | SSD/SSDA
87 {29 bis Js 2% 22 30 | AgT
e 129 L. . 22 30 1
88 P16 J5 25 PRE 1
30
89 |, P17 Js 26 2n PRE 2
an |29 pie ~ 27 20 | 30 | PRE 3
o1 |29 B2 I3 28 19 | 30 | PRE 4
2Q nna 29 18 an [
92 29 924 J5 iy IV PKE o
30
93 |29 |9% Js 17 130 | pRrg 6
94 |29 |926 15 31 16 1 30 | bRE 7
927 30
95 29 J5 32 15 PRE 8
0 |29 [928 35 33 27 | 30 | EOS
g7 |29 |% 75 3 12 | 30 |rock
35
98 |29 |92 75 26 | 30 | Baseband (to SA)
IO B 16 - ,
99 |47 |Y J5 27 | 30 | GND
100 |2° |93 J5 17 20 | 30 | 100
101 29 9% J9 - 31 33 Aux Baseband Out
102 -
& - J4 - 5 MHz - to 2A1J2
1N & = R - - AAITIT ERALL 241 14
-\ s v ~ U UL ITRU™ LALJUU
SIZE CODE 1DENT N2 OWG N2 REV

33783

WL 4028-1004 D

l SHEET_1__OF _1 _

Rear Panel Assy (4028-1004) (Sheet 6 of 6) (S/

400101 and on)
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™ 11-5820-917-13

[wine|rren | §
o b oo [T evze |
118 10 J1 1 Al ND
2 0 é 2 A2 GND
3 0 Al IND lr ND
A a 19 ; * " To LED DISPLAY
5 2 Ji 3 Al HSVA
6 2 Al 5V A A2 +5A
7 5 J1 4 Al +5B
8 5 Al 5B A2 +5B
9 1 J1 5 +5C
10 1 6 +5C
11 1 J2 2 +5C
12 90 J1 10 CFS
13 91 11 CCC
14 92 12 CCK
15 93 13 1T
16 94 y 14 TVL1 _Becomes MLS1
17_ 94 | A2 frviyf ___p1p
18 94 J1 15 P1P1]
19 95 * 16 TVL2 Becomes MLS?2
20 95 A2 Lo P1P2
21 95 Ji 17 P1P2
22 96 18 * TVL2 Becomes MLS3
SIZE CODE IDENT N& DWG NS REV
A| 33783 WL 6025 1004 B
[ sneer. 2 or 10 |
3-Path Programmer (6025-1004) (Sheet 1 of 9) (S/N 400100 and before)
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T™ 11-5820-917-13

WIRE/TEM g FROM |PIN| TO pIN| &
NS | N2 DEVICE |N2| DEVICE [Ne § REMARKS
23 | 8] 96 A2 TVL3 A2 P1P3
24 96 J1 19 P1P3
25 97 | 20 ASD USE ASD NEAR U32
26 98 + 21 ASP
27 901 J3 1 SET SUBPANEL SWITCH
28 501 31 48 SET
29 902 13 2 SET
30 902 J1 49 SET
31 903 13 3 SET
32 903 J1 50 SET
33 904 33 4 LT
34 904 J1 22 LT
35 904 23 LT B
36 905 J3 5 CONT]
37 906 f 6 MAN
38 906 Al MAN MAN
39 907 J3 7 PROG
40 908 8 HPBI
41 908 9 HPE2
| 42 912 10 SPBI
43 912 11 SPB2
ad | Y [913 J'. 12 Y RPBI
- $iZE| COOE IDENT N |OWG N3 REV |
A|[ 33783 |WL 6025-1004 B

l SNEET_J.. OF i

3-Path Programmer (6025-1004) (Sheet 2 of 9) (S/N 400100 and before)
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™ 11-5820-917-13

Enne[m‘ FROM |[PIN TO pIN|

NS | N2 g DEVICE |N2| DEVICE |NgQ E REMARKS

45 | 81913 J‘3 13 A2 RPB2

46 914 | 14 APBI

47 914 é 15 APB2

48 915 J1 52 SRS

49 916 J3 16 STRL

50 916 17 STPL

51 917 18 RESL

32 918 19 Al PS0

HR 923 20 PS1

54 924 21 PS2

25 925 22 PS3

56 926 23 PS4

57 927 24 PS5

58 928 25 PS6

29 90 26 PST

50 o1 21 PS8

8l 92 28 PS9

62 93 29 PS1(

63 94 30 PS1

64 95 31 A2 PS1

65 86 32 PS?2

o | Vo] ¥ 33 Y lpss
TIZE] CODE IDENT N8 TDWG N8 RV
Al 33783 |WL co25-1004 B

1§u§:7_~‘1_.g_1.(l.

3-Path Programmer (6025-1004) (Sheet 3 of 9) (S/N 400100 and before)
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™™ 11-5820-917-13

lwine/rmen g FROM |pIN| To  [PIN] §
NS | N2 DEVICE |Ne| DEVICE [Ne E REMARKS
67 | 8| 98 J3 34 Al DISA
68 901 J1 24 DEL
69 901 25 DEL
70 902 26 ADD
71 902 27 ADD
72 903 28 SLF
73 903 45 SLF
74 904 29 SLM
75 904 46 SLM
76 905 30 SLS
77 905 47 | | SLS
78 906 31 A2 STP
79 907 , 32 STR
80 908 33 RES
81 912 34 SSDA
82 913 35 AST
83 914 36 PREI
84 915 37  |pre2
85 916 38 PRE3
86 917 39 | [PRE4
87 918 40 PRES
88 | ¥ ]o923 Y 41 PRES|
88al 81 90 11 55 Al MAN
1ZE] CODE IDENT NI [DWG NR REV
Al 33783 |WL 6025-1004 B
[snzn.Lg&

3-Path Programmer (6025-1004) (Sheet 4 of 9) (S/N 400100 and before)
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T™ 11-5820-917-13

winelr g rROM  |PN|  TO  |PN] §
N2 | N2 DEVICE |N2| DEVICE |Ne E REMARKS
89 8 1924 J1 42 A2 PRE7
90 925 43 PRES
91 926 44 EOS
92 927 # 51 PPS TO J5
93 928 Al MSP MSP
94 90 MSN MSN
95 91 SP ISP
96 92 &SN ISN
97 93 2SP 2SP
98 94 2SN 2SN
99 95 3SP ISP
100 96 3SN 3SN
101 97 PPS 1 PPS]
102 98 PPS PPS2
103 901 1CLK ICLK]
104 902 CL 2CLK}
105 903 3CLK 3CLK;
106 904 ADV1] ADV1
107 905 RESI RESI
108 906 STRI STR1}
109 907 ADV2 ADV?2)
110 908 RESJ RES2
110a 928 Y pp PS3 PATH 3 CLOCK
SIZE| CODE IDENT N&  |DWG N2 REV
A| 33783 |WL coz5-1004 B
I§nee1_ﬁ_g_1.0.

3-Path Programmer (6025-1004) (Sheet 5 of 9) (S/N 400100 and before)
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™™ 11-5820-917-13

TeM ¢

w.'c?fl'ug g o';‘:r?ge Ne | DEViE No E REMARKS

111 | slolal A1 STR2 A2 STR2

112 913 ADV3 IADV3;

113 914 RES3 RES3

114 915 STR3 STR3

115 916 LC PLC

116 917 MCK FCC

117 918 J2 3 PLX PATH 1

118 923 4 PLY PATH 2

119 924 5 PLS STROBE

120 925 6 4D1 FREQ- 10kHz

121 926 7 4D2 TO LED

122 927 8 4D 4

123 928 9 4D 8

124 90 10 5D1 100kHz

125 91 11 5D 2

126 92 12 5D4

127 93 13 5D8

128 94 14 6D1 1IMHz

129 95 15 602

130 96 16 6D 4

131 97 17 6D8

132 | Y1 o8 Y 18 Y D1 10MHz
§iZE] COOE IDENT N&  [DWG NZ REV |
A 33783 WL 6025-1004 B

sHEeT_L_ oF 10
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™™ 11-5820-917-13

!;IREIITBJ g FROM PIN TO PIN ;
NQ | N2 DEVICE |Ne| DEVICE |[Ne § REMARKS
133 | 8 1901 J2 19 A2 702
134 902 20 704
135 904 21 LT LAMP TEST
136 904 22 Al 151
137 905 23 152
138 906 24 154
139 907 25 158
140 908 26 1051
141 912 27 1052
142 913 28 1054
143 914 29 1058
144 915 30 1M1
145 916 31 1M2
146 917 32 1M4
147 918 33 1M8
148 923 34 10M1
149 924 35 10M 2
150 925 36 10M4
151 926 37 10M4
152 | 9 Js5 SMHZ
SHIELD GNDJ
153 J4 A2 C
SHIELD GND
SIZE[ COOE IDENT N [OWG W REV |
Al 33783 [WL 6025-1004 B
| smeer 8_or 10 |

Javw Ao . s

3-Path Programmer (6025-1004) (Sheet 7 of 9) (S/N 400100 and before)
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T™M 11-5820-917-13

REMARKS

A2
POINTS
CASTING TP

[wi

-4

v

—

<l m .
VV%WmW12_3456789mwMH
55TTMDPP_PPPPPPPanP
+ o+ +TT~TTTTTTUTTT
~N] NI T N — oy
BEEEHEBHEEEEEEEE
++TM+HSRASSRB..Pmnnmem
w
MC A
o=!| ~ H — ™
£ ™ |8 3 = < -
é Tm
~| oo
oo & «
D O
B2 = 2
w
NMM% %M%WMW12A84567.89912
g = - = =] = = I I R s e e =

-

&

6-83

10

DWG N
AN

HEETD

CODE IDENT N3

NANATON

IO |VVL ¢095-1004

SIZE
A

A




™ 11-5820-917-13

L
I;nnelrraJ FROM [PIN| TO PIN| &
N2 | N2 g DEVICE |N2| DEVICE |Ne 5 REMARKS
173 | 8] 2 A2 PRE61 TP13
174 PRE7] TPi4
175 PRES] TP15
rs -
116 | Y AST] TP16
177 % 903 J1 54 | EOS TERM
SiZE]|  CODE IDENT N& | DWG N& REV |
A 337837WL 6025- 1004 B
|snen.w_glﬂ_

3-Path Programmer (6025-1004) (Sheet 9 of 9) (S/N 400100 and before)
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™ 11-5820-917-13

L
E
onerd §| o [l o [l | e
1 Ji1s] o A2 GND J1 1
2 0 GND 2
3 8 L 35V] 3
4 8 +35V] 4
5 7 BATT 5
6 7 Y BATT] 6
7 5 FL2 7 WIRE FROM 1AXAZ SIDE
8 5 FL2 8
9 5 FL2 9
10 90 A2 EX 10 FREQ ADT
11 95 Q102 11 29V_TEST
12 5 FL2 Y 12 +5B » TEST SW
13 5 A3 5B FL2 FEED THROUGH TERMINAL
14 5 A2 5B &
MIDDLE

15 4] P.C. BOARD SR FL1
16 4 A3 VIN *
17 93 A2 v Q102 C 2N 3055-COLLECTOR
18 94 CV | B BASE
19 95 AY + E EMITTER
20 96 CL Q101 C 2N3054-COLLECTOR
21 97 BL I B BASE
22 98 Y EL + E EMITTER
23 901 Al 1 A2 1 TWIST
20 | ¥ | 903 + 4 * G?\?% TOGETHER

TZE ] COOE 10ENT R [OWG NG REV |

A| 33783 |WL s025-1006 A

lsnEET-Z_ggA_

Frequency Standard Assy (6025-1006) (Sheet 1 of 3) (S/N 400100 and before)
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TM 11-5820-917-13

Kvmslrmﬂ FROM |PIN| TO pIN| £
N2 | N2 E DEVICE |N2| DEVICE |Ne E REMARKS
25 | 18 | 902 Al 3 A2 3
26 904 5 5
27 905 6 6
28 906 8 8
29 0 9 GND
30 * 907 14 14
31 | 18 | 908 Y 15 Y CL
32 R102 Q01| c 750 ACROSS
33 * * E Q101 E&C
34 R101 El 1202 FROM TERMINAL
35 Y Q02 | B El TO Q102-B
38 Q103 |D l c
" | el v &
38 + s E1
39 | 17 A2 501 1A3 |34
40 iGND| SHIELD
41 502 | 1A3 g3
42 GND| SHIELD
43 503 | 1A3 32
44 GND| SHIELD
5 (Y 504 1A3 |35
46 | 17 Y GND| SHIELD
a7 | 18 {901 A3 |B2 Q2 B
48 903 + E2 E
SIZE|  CODE 1DENT NE | OWG N REV |
A| 33783 |WL s025-1006 A
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SECTI ON 7

FREQUENCY MANAGEMENT OF HF NETS
USING AN TRQ 35(V) EQUI PMVENT

7-1. | NTRODUCTI ON

7-2. The TCS-4B Chirpsounder Transmtter, RCS-4B Chirp sounder Receiver, and
RSS-4 Spectrum Mnitor form a conplete equipnment set, AN TRQ 35(V), to manage
frequency selection for any HF circuit. Three TCS-4B's can be used with one
RCS-4B to manage a 3-circuit network. Experience has shown that one RSS-4
colocated with the RCS-4B provides channel occupancy data adequate for all sites
within several hundred kilometers. For long range circuits (greater than 2000

kmj , use of separate RSS-4's at each end of the circuit is advisable.

7-3. The fol l owing discussion presents a brief summary of the essential elenents
of HF propagation which need to be understood in order to perform network man-
agement. It then covers the basic principles of Chirp sounding, instructions for
interpreting the RCS-4B display, and procedures for frequency managing an HF
net wor k.

7-4. HF radio energy can propagate for great distances through the interaction
of the electromagnetic waves and the free electrons of the earth’ s ionosphere
This interaction causes the radio energy to be refracted or partially reflected
froma straight-line path. The anount of refraction depends on the radio wave-
| ength and the electron density in the ionosphere and can be sufficient to return
RF enirgy to the earth's surface on a “one-hop” basis at ranges up to about
4000 km

7-5. The ionosphere is defined as that part of the earth’s atmosphere in which
free electrons exist in sufficient quantities to affect propagation of radio waves,
Thus, the ionosphere can be thought of as existing from40 to 50 kmaltitude
to a height of several earth radii

7-6. Free electrons are produced primarily by the effects of solar radiation on
nol ecul es at ionospheric altitudes. The production of electrons and their subse-
quent reconbination with positive ions or attachnent to neutral nolecules are de-
pendent, anong other factors, on altitude. There are three altitude regions of

interest:

Region Al'titude range (approx)
D 50-90 km
E 90- 140 km
F above 140 km

7-7. The D-region is that portion of the ionosphere where electrons, agitated

by RF energy, nore readily collide with molecules or are nore rapidly absorbed

by reconbination or attachment. This collision and absorption process signifi-
cantly reduces the RF signal propagation strength and is the primry contributor
to signal propagation path loss during daylight hours at |ower HF frequencies.
Because the probability of electron collision and absorption increases wth increas-

7-1



™ 11-5820-917-13

ing electron density and RF signal wavelength (or decreasing signal frequency),
the electron content in the D-region establishes the | owest propagating frequency
for a given transmtter output. D-region absorption peaks around noontine. At
night, the natural reconbination process depletes the D-region electrons, and |ow
er-frequency signals can propagate virtually unattenuated.

7-8. The E-region is of little interest to HF conmunicators except for a phenonen
whi ch general ly occurs near its boundary with the D-region. It is at this altitude
(approximately 90 km that the “sporadic E* (E) layer is observed

7-9. Sporadic E appears not to be caused directly by the effects of solar radiation,
but rather by secondary effects such as wind shears. The result is a layer which
is generally extremely thin (perhaps tens or hundreds of meters thick), highly
ioni zed (causing partial reflection of signals at frequencies far higher than the
normal ionosphere will support), and spatially dependent (visible on one path, but
not present on another). On occasion, E can be so strong as to “blanket” the
upper ionospheric layers (i.e., prevent radio waves fromreaching higher alti-

tudes); while at other times, RF energy easily penetrates the Es and al so propa-
gates via normal F-region nodes.

7-10. Because of its variability, E has been examned largely by statistica

means. At md-latitudes, Eis observed on at |east half of the days for nost
hours during the summer nonths becoming |ess frequent as autumm and winter
pass, then increasing again in late spring. It is observed more often in daytine
than at night. At high latitudes, seasonal variations are less, and E is observed
nore often at night. There is no firmindication of any correlation of Ewth the
11-year solar cycle, varying correlation statistics related to solar storm activity,

and data showing significant year-to-year variation of occurrence over a given
| ocation

7-11. Radio propagation in the F-region is a direct function of the electron con-
tent in the region, which continually varies. In general, F-region ionizationis

a superposition of three cycles: a diurnal cycle, a seasonal cycle, and the 11-year
solar activity cycle. lonization usually builds quickly after dawn in the ionosphere
and peaks around mdday. It falls off nore slowy as the afternoon and evening
passes reaching a minimumin the hours after local mdnight. N ghttinme ioniza-
tion is higher in sumer than winter. However, daytime ionization is often greater
in winter than sumer - a phenonenon called the “w nter anomaly."

7-12. The effect of increasing electron content in the ionosphere is to increase
the maxi mumradi o frequency that will propagate to any range. Thus, the naxi-
nmum propagating frequency, less affected by D-region than |ower frequencies,
is generally established by the ionosphere and not by transmitter power or
antenna characteristics (although these latter factors affect the strength of the
signal relative to received noise)

7-13. [Figure 7-Tillustrates several inportant features of HF propagation that
shoul d be kept in mnd

a. At lower frequencies, ionization levels in the ionosphere usually permt
signal propagation by one-hop or nmultiple-hop nodes. The |owest observed fre-
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. Higher Frequencies

EL9TEOQ32

FIGURE 7-1. Simplified Characteristics of HF Propagation.

guency (LOF) is set by signal attenuation caused primarily by D-region absorp-
tion. The maximum observed frequency (MOF) is generally set by the electron
density in the Esor F layers.

b. As radio frequency increases, the signal energy propagating via F modes
penetrates deeper into the ionosphere. If sufficient refraction occurs to return
the signal to earth, the result is generally an increasing propagation time delay
with frequency.

c. Signal energy propagating via E, will always arrive earlier than energy
via the F region. In addition, because the Es layer is so thin, propagation time
delay is essentially independent of frequency.

d. Sporadic E can vary greatly in spatial extent. Thus, great care must be
taken in assuming that, because Es is observed on one path, it must be present
on another path.

7-14. In addition to the above items, there are several other propagation factors
to remember:

a. The ionosphere is an atmospheric region in near-constant turbulence.
lonization concentration and depletion regions constantly occur creating focusing
and defocusing of radio energy. The result is a near-continuous variation of the
MOF (usually over small limits) and signal fading on any frequency.

7-3
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h. The electron concentration in the F-region usually changes slowy. Thus,
propagating frequency bands generally vary in time periods measured in many tens
of mnutes. Sporadic E, on the other hand, can change rather markedly in just a
few mnutes and nust be treated very careful ly.

c. Experinmental neasurements confirmthat radio propagation is essentially re-
ciprocal. That is, given identical equipment at both ends of a circuit, frequencies
propagating in one direction will propagate in the opposite direction. There are
some variable effects created by the earth’s magnetic field which primarily affect
east - west circuits, but these are secondary in nature.

d. Because of the earth's magnetic field, RF electromagnetic energy under-
goes a “splitting” of its electrical and magnetic fields into waves having both
clockwi se and counterclockwise circular polarization. The result is that the
energy in, say, a one-hop F-node can actually propagate via two different paths
with different time delays and show as two traces on the RCS-4B CRT display.
The two nodes are called “ordinary” and “extraordinary” and are |abeled O-node
and X-node. The maxi mum 0-node frequency is always |ess than the maxinum
X-mode frequency.

e, For short-distance circuits ( ~35-50 miles over land and up to 200-300 miles
over sea water) surface wave propagation is possible. A vertically polarized trans-
mtting antenna couples radio energy best with the earth’s surface, and a verti-
cally polarized receive antenna produces the strongest received signal.

f.  Propagating frequencies depend on path length with the maxi mum propagat -
ing frequency increasing as path length increases up to the 1-hop limt. Thus,
as shown in the optimum frequency for a short path may be attenuated
for a longer path, while the optinum frequency for a long path may penetrate the
i onosphere at the higher takeoff angle needed to reach the shorter distance.

7-15. PRINCI PLES OF CH RPSOUNDI NG

7-16. A Chirp sounder transmtter emts a continuous “coherent” signal that
increases in radio frequency in a linear manner. The result can be thought of
as a linear ranmp as shown in[figure 7-3(la). At a given receiver location, the
energy emtted on any given frequency propagates via one or nore “nodes” wth
different time delays. [ Figure 7-3(a) shows exanples for four frequencies.

7-17. Because the Chirpsounder transmtter and receiver involve linear frequency
sweeps Wi thout significant phase discontinuities, a properly synchronized trans-
mtter /receiver conbination causes the energy in each node to produce a tone

in the receiver, as indicated by frgure 7-3(B). The pitch of each tone is linearly
proportional to the time delay of the mode it represents. The receiver output is
processed by a spectrum anal yzer, and the individual tones are displayed as an
"ionogranf such as depicted in the |ower right of_ figure 7-3(b).

7-18. shows an exanple ionogram produced on the CRT of the RCS-4B
receiver. The lower part of the display shows propagating signals vs frequency
and indicates their relative propagating time delay. The maxi mum observed fre-
quency (MOF) is at 7.6 MHz; the |owest observed frequency (LOF) is at approxi-
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FIGURE 7-2. Effect of Range on HF Propagation.

mately 2.4 MHz. The I|-hop mode shows the characteristic splitting of the 0-mode
and X-mode. The upper part of the display shows received power vs frequency.
It can be used as an indicator of frequencies with greatest received signal
strength, however care must be taken in extrapolating such data if the sounder
system utilizes different antennas than the communication systems on the circuit.

7-19. INTERPRETING THE RCS-4B DISPLAY

7-20. In general, the “best” communication frequencies are those showing the
following characteristics (in order of importance):

a. A nearly continuous trace on the CRT throughout the band of interest,
preferably near the MOF.

b. Maximum received signal strength on the upper bar graph (some sacrifice
in signal strength can sometimes be advisable if use of a much higher frequency
is possible).

c. Minimum multipath propagation or total time delay spread.
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FIGURE 7-4. Example RCS-4B lonogram and Received Signal
Power Display.

[Eigure 7-4] shows a classic example in the band around 6.1 MHz, although the
band from 3.6 to 6.4 MHz satisfies the above criteria and would provide excellent
communication,

7-21. The most important exception to the above criteria occurs in dealing with
sporadic E propagation. In general, sporadic E provides many advantage; for
HF communication, particularly for military applications:

a. It often provides strong_propagation at frequencies above the F-mode MOF
where atmospheric noise is less, interference is less likely, and antenna systems
are usually more effective.

b. Because it is non-dispersive, strong E ,propagation can support higher
data rate communication than normal F-mode propagation.

c. Operation at frequencies above the expected MOF reduces the probability
of signal intercept. In addition, the patchy characteristic of E further miti-
gates against signal intercept or jamming in directions other than the great
circle path of the comm circuit. However, the “sporadic” nature of sporadic
E must be fully accounted for in its use for an HF communications circuit.

7-22. [Eigure 7-5 shows an excellent example of the problems one can have with

sporadic E. The upper photo shows strong sporadic E to 28 MHz. Note particu-
larly that the band from 18-22 mHz satisfies all criteria ¢f_para. 7-20 above. How-
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FIGURE 7-5. Example of Rapidly Changing E_Propagation.
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ever, the lower photo shows that 20 minutes later the MOF has dropped to 15 Mz,
and propagation in the 18-22 Miz band is nil. Interestingly, in the next 10 mnutes,
conditions returned to those of 0125 local tine.

7-23. [Eigure 7-5Jand 7-6 show very clearly how easy it is to recognize sporadic
E propagation on the RCS-4 CRT display. Sporadic E wll nearly always (exceptions
are very rare) show two inportant characteristics:

a. Ewll be the earliest arriving skywave node and will be the |owest trace
on the display.

b. The Es trace appears as a straight line with near-constant time delay vs
frequency as contrasted with F-node propagation which will generally show variable
time delay particularly near the MOF of each node.

7-24. For short path lengths, care nust be taken to avoid confusion between Es
and surface wave propagation as their appearance on the CRT is simlar.
[7-7]shows ionograms taken on two circuits near |ocal mdnight. The upper photo
shows 1-hop F and Es propagation; the | ower photo shows 1-hop F and surface
wave propagation. There is little to separate the surface wave fromthe Es

except for the slightly greater time delay spread between the surface wave and the
F-nmode propagation and that surface wave propagation shows significantly |ess
variation with time than E. For an 80-kmcircuit, the followi ng typical signal
propagation tinme delays can be expected.

1,2,3, AND 4 HOP F MODES

I | lg' 1 gl 'ljgl ligl 22 lagls

FREQUENCY (MHz)

EL9TEO038

FIGURE 7-6. Exanple of Strong E, Propagation extending well
past the F-nmpde MOF.
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FIGURE 7-7. Exanple conparing E and Surface Wave Mbdes.

7-10



T™ 11-5820-917-13

Tine Rel ative
Mode del ay (ns) tine delay (ns)
Surface Wave .27 0
1-Hop E .60 .33
1-Hop F 1. 60 1.33

The relative tinme delay difference between the surface wave and E, nodes

I's not very great and dimnishes as range increases. [Fiqure 7-4]provides the
best solution to the dilemma: an ionogram show ng both modes sinultaneously.

7-25. [Figure 7-7] shows another factor to consider in monitoring the RCS 4B
CRT. The bar graph shows received signal power vs frequency which need
not always be the received Chirp sounder signal. H gh atnospheric noise or
(as in the case dfi_firgure 7-F) the output of nearby transmtters can also affect
the bar graph. Strong interfering signals will cause the effects shown in

(1) dots running vertically on the lower part of the display,

(2) nmomentary interruption of the received signal traces, and (3) associated
peaks in the signal l|evel bar graph.

7-26. In summary, then, the follow ng guidelines are offered in the use and inter-
pretation of the RCS-4B CRT displ ay:

a. Before the RCS-4B is synchronized with any transmitter, set the | NPUT
ATTENUATOR to 0 dB and run several sweeps to survey the local noise environ-
ment. |f excessive noise appears on the display in the formof dots on the screen
and very high signal level indication, add 10 dB to the attenuator before attenpt-
ing to operate the automatic synchronization feature (to [ower the probability
that the auto-sync logic will wongly interpret the dots as received signal).

b. After synchronization has occurred, adjust the INPUT ATTENUATOR to
the lowest value that, if possible, permts only the received Chirpsounder signal
to cause a display on the signal-level bar graph. For exanple, the top of
[7-8] shows an ionogramrecorded with the RCS-4B input attenuator set at 0. Note
the high noise level showing on the bar graph (the RCS-4B was situated near an
active machine shop). The bottomof _figure 748 shows how the ionogram woul d
probably appear with the input attenuator set at 20 dB . Cbserve how nuch
sinpler the lower display is to interpret.

¢c. Fromtine-to-time, run received sweeps without signal to observe the
changing noise level. Renenber that in determning the best frequency bands,
it is signal-to-noise ratio rather than signal power that is inportant. Check
also for any spikes in the bar graph display caused by interference signals.
Renmenmber also that the bar graph is neaningless regarding propagation from
the transmtter if no trace is seen on the time-delay portion of the CRT display.

d. Know those frequencies where local interference may cause spurious out-
put on the signal level graph. Running periodic sweeps on a path where a Chirp-
sounder transmitter is not operating or running a received sweep in the RCS-4B' s
MANUAL mode (on Path 1) will show the likely trouble spots.
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(b) How ionogram (a) would appear with 20 dB attenuation

FI GURE 7-8. Exanple showi ng how proper use of the RCS-4B
| nput Attenuator can simplify display interpretation.
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e. Keep close track of the F-node and E,MOF' s for several days and nights
to learn their short termand long termfluctuations. Learn the periods around
dawn and sunset when nmjor propagating frequency changes occur. Note the
strength and variability of the E propagation. (The frequency cursor storage
feature of the RCS-4B display can be used to keep track of MOF variations.)

f.  Select the best propagating band on the basis of the criteria given in
[para._7-20] If nore than one band satisfies the criteria, the higher frequency
band is generally to be preferred even at some sacrifice of received power.

. Before judging the suitability of an Es node, observe its performnce for
haIfg an hour or so to determne if it is prone to serious short termfluctuations.

Watch for signs that the E node may be breaking up (e.g. falling MOF or gaps

or dots in the Etrace). Do not operate closer to the Es MOF than perhaps 30%
bel ow the MOF.

7-27. Nunmerous tests have been run conparing HF conmunications quality with the
correspondi ng Chi rpsounder ionograns. through 7-12 show exanpl es.
In[figure 7-9, one would expect best communication between 12 and 15 MHz. There
is a good solid Es node with no nultipath, good received signal power, and wth
probable |ow noise levels. There is also good received signal power in the 6-11
MHz band; however, the traces show the presence of nultiple nodes, hence poten-
tial fading problems. It is, therefore, not surprising that conmat 13 Mz rated
better than at 9 MHz. Qbviously, conmat 28 MHz, well above the MOF, would not
be expected.

7-28. [Figure 7-10]shows anot her exanple of the best frequency band being one
utilizing Es propagation. The band from 12 to 16 M4z shows high signal level in a
| ow noise band with a single solid node displayed. The reported common 15 MHz
was “excellent. ”

7-29. [Figure 7-1T shows the result of operating too near the E MOF. Note the
weakeni ng signal above 13 MHz. It is not surprising that communication was weak
but readable. Operation in the 6-9 MHz band woul d be expected to be excellent.

7-30. A sinmlar situation tlo figure 7-11 is shown in 7-12. Comuni cation on
11228 kHz, near the E MOF, would be expected to be weak, while use of frequen-
cies in 7-10 MHz band woul d produce excellent results with signal |evels 30-40 dB
hi gher than at 11 MHz.

7-31. [FLgure 7-13 shows another type of situation which can occur. Propaga-
tion is via F-node in an ionosphere where the electron content is quite inhono-
geneous. This phenonmenon is termed “spread F* and can yield a weak, sonetines
fast-fading signal. The frequency band from4 to 7 MHz is obviously the best
available, but, as the report at 6 Mz shows, the best |eaves sonething to be
desired.

7-32. NMANAG NG HF CIRCU TS USI NG CH RPSOUNDERS

7-33. Efficient frequency managenent of a set of HF circuits using Chirp sounders,
particularly in a tactical mlitary operation can be demanding but yields results
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FIGURE 7-9. Example correlating communication
quality with Chirpsounder Display.
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FIGQURE 7-10. Example of excellent communication
using_strong E propagation.
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FIGURE 7-12. Exanple showing correlation of conmunication

quality with Chirpsounder Display.
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FI GURE 7-13. Exanple of Conmunications via Fading Spread F Milti path.

far better than use of traditional methods. It can be linited more by factors

such as personnel notivation, comunications equipnent characteristics, and the
conpl enent of assigned frequencies than any frequency management procedures.
Such procedures nust be tailored to each application, however the follow ng guide-
lines have been shown by years of field experience to be effective in a variety

of situations:

a. The Chirpsounder receiver should be placed at the center of communications
control. Up to three paths can be sounded using a single receiver. The (up to)
three Chirpsounder transnmitters should be colocated with the communications trans-
mtters at the renote sites, and the diplexer feature considered to reduce antenna
requirements and to factor antenna patterns into the Chirp sounder measurenents

b. If the RSS-4 Spectrum Monitor is used, it should be colocated with the
Chripsounder receiver. |If arenmote site is over 2000 kmaway, it is advisable
to place an RSS-4 there, also

¢c. |If nmore paths are to be frequency-managed than there are Chirpsounder
systens available, the sounded paths nust be chosen carefully. Experience has
shown that propagation conditions fromlocation 1 to locations 2 and 3 are virtually
i dentical (except occasionally for E) where 2 and 3 are within 100 kmradius of
location 1 provided both paths are over land or over sea water. For paths of |onger
length, azinmuth and potential propagation differences become major factors. For
exanpl e, assune the situation of managing the HF circuits to the six locations sur-
rounding R as shown in with only 3 Chirpsounder transnmitters. Propa-
gation on paths to 1, 2 or 3 should be virtually identical. Grcuits to 4 and 5

7-16



T™ 11-5820-917-13

EL9TEO46
FIGURE 7-14. Hypothetical Six-circuit Network Controlled by

Three Sounded Pat hs.

represent over-land paths, but because path 5-R is slightly shorter, F-node
frequencies propagating well on that path should al so be propagating well on 4-R
nmost hours of the day. Path 6-R shoul d al so provide an upper bound on F-node
frequencies for 4-R Econditions on 4-R, 5-R and 6-R can vary substantially,
however .

d. Establish the time reference of the Chirp sounder network carefully. Decide
which path will be “Path 1 on the RCS-4B, and establish its Chirp sounder sweep
start tine (e.g. on-the-hour, 1 minute after the hour, etc) relative to an agreed
time reference (e.g. a time standard or synchronized watches). There will be less
confusion if Paths 2 and 3 are set for sweep start times after Path 1. The start
times should be separated by at |east 5 seconds, but all should begin within a 20-
second interval. \Wen setting up the RCS-4B, it is advisable to start the Path 1
clock as soon as possible as it should then provide the nost accurate tine reference
for synchronization

e. Automatic Chirpsounder synchronization will be acconplished the easiest
by using the full 100-watt output power of the TCS-4B and attenpting synchroniza-
tion during daylight hours. If all path lengths are under 200 km setting sweep
limts of 2-16 MHz should also increase probability of successful automatic signa
acqui sition and synchroni zation. Renenber that all TCS-4B's being received by
one RCS-4B nust use the same sweep limts
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f.In setting up network operations, establish procedures for sinultaneous
changing of sounder sweep linits of the RCS-4B and its associated TCS-4B's if
such becones necessary. often, particularly during daytime or the occurrence of
strong E, operation of 2-30 MHz sweeps will be desired. However, best nighttime
sweep limts wll generally be 2-16 M.

~ Before setting up the network, all operators should agree on several frequen-
ties (say one in each Mz band from2-7 MHz for path |engths under 2000 km) which
wi |l serve as emergency fallback frequencies in the event of any commloss of outage
in the network. Al should agree on a pattern for monitoring these frequencies when
required (e.g. monitor the 2-MHz frequency for the first mnute of a 5-mnute period
the 3-MHz frequency for the second nminute, etc). These frequencies should be used
under the follow ng conditions

(1) For any conmunication within the network before the frequency manage-
nment system is operational; or

(2) To “bootstrap” the network. (After initial synchronization or an unex-
pected outage, the RCS-4B site operators transnit the frequency change instruc-
tions to start normal network operations on the best propagating energency channel.)

h. Set up a procedure for regular network contact or “radio checks” even if no
traffic is being passed. This can often alert network operators of equi pment problens
before the equipnent fails to pass operational traffic.

I, In setting up operating frequencies for each circuit, the RCS-4B operator
should select a primary and an alternate. The alternate channel should be ower in
frequency than the primary. The alternate is used if (a) equi pment problens pre-
clude tuning to the primary frequency, (b) sudden interference or jammng renders
the primary frequency unusable, or (c) a sudden outage catches the network by
surprise.

j.. Wen acircuit is operating via the Enode, operators at both ends of the
circuit should be aware of the situation, an the alternate frequency should be
selected from the bank of frequencies propagating via F-mode. Avoid operation
wi thin 30% of the E MOF.

k. In setting up a duplex circuit, the transmt frequency fromthe RCS-4B
site should always be lower than the receive frequency. In this way, frequency
change instructions can be transnitted even with outage in the higher frequency
channel

|, To avoid unnecessary confusion, all operators should agree on a procedure
for frequency changing that accounts for possible tuning problems. For exanple
allow a set maximumtime limt to establish contact on a new frequency. If contact
is not made, agree to return to the old frequency to assess the situation. If con-
tact cannot be re-established on the old frequency after another set period of tine
agree to go to the alternate frequency. |If that fails also, then a pattern for noni-
toring the enmergency frequencies should be used
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m |If the RCS-4B shows a frequency to be propagating and no contact can be
made, the cause will nearly always be found to be a conm equipment problemor im
proper tuning. Remenber that the Chirpsounder transmtter and receiver represent

a separate propagation "test set.” |f the sounder system operates on different
antennas than the communications system there will be some disparity in path |oss
between the two systems, but this will invariably be insufficient to cause a msreading

as to which assigned frequencies are propagating. (In fact, the opposite is generally
true: the usually higher power conmunications systems can operate marginally over
a greater frequency range than the sounder system indicates.)

n. The RCS-4B operator should anticipate potential frequency changes well be-
fore they beconme necessary. This is particularly true if an RSS-4 Spectrum Monitor
is unavailable for clear channel search. Candidate new frequencies should be moni-
tored as long as possible to deternmine if potential interference exists. Frequency
changes shoul d be made in advance of potential outages and not just before total
outage is inmmnent.

0. Care should be taken in extrapolating propagation conditions on a sounded
circuit to an unsounded one. The differences in path length and azinmuth (particu-
larly east vs west), and the potential propagation differences that result, nust be
taken into account. [Figure 7-I5]can be used as a guide for extrapolating the effects
of range on the 1-hop F-node MOF by taking the ratio of factors shown for ranges
of interest. For exanple, a daytinme MOF on a 600-kmcircuit is nmeasured at 9 Mz,
and it is desired to estimate the MOF for a 900-kmcircuit. Fromfiqure 7-15, the
extrapol ation factors are 1.5 for 600 kmand 2.0 for 900 km The resulting estimted
MOF is % x 9 or 12 MHz. In naking such estimates keep in mnd MOF's for circuits

to the west of the RCS-4B site will lag behind those observed to the east. Also,
avoi d extrapolating Es conditions from sounded paths to unsounded paths unless

(a) the Es is clearly widespread and strongly established and (b) good fallback
procedures exist in case of sudden outage. In such cases, the upper curve in[frgure
[7-I57]can be used as a conservative guide for estimating E MOF extrapol ations.

7-34. Experience has shown that successful frequency managenent of a |arge
nunber of HF circuits is rather easily attained provided:

a. As many of the circuits are sounded as possible, and the sounded circuits
are carefully selected;

h. Care is taken in spectrum monitoring for clear channels by using the RSS-4
Spect rum Monitor;

c. Asufficiently large list of potentially usable channels exist (the nore, the
better); and

d. Procedures for coping with frequency changes and unexpected |oss of
communi cation are clearly understood and fol |l owed.

7-19



TM 11-5820-917-13

o -
'9 3.5_
5 -
i ]
> 3.0 1-HOP F MODE
-
o ]
=
< i
§ 2.5':
m -
; ; DAYTIME—\
w 2.0
S 1
Q NIGHTTIME

1_0— T Y T L T T v v T T ) |
0 500 1000 1500 2000
PATH LENGTH {km] ELSTEO47

FIGURE 7-15. Factors for Extrapol ati ng Maxi num Gbserved One-hop
E-nmode Frequenci es.

7-20



T™ 11-5820-917-13

APPENDIX A
REFERENCES

DA Pam 310-1

DA Pam 738-750

TB SIG 291

™

™

™

™

™

™

™

11-5820-884-13

11-5820-884-23P

11-5820-918-13

11-5820-917-23P

11-5820-918-23P

11-5985-371-12HR

11-5985-371-12&P

Consolidated Index of Army Publications and
Blank Forms.

The Army Maintenance Management System (TAMMS).

Safety Measures to be Observed When Installing
and Using Whip Antennas, Field Type Masts,
Towers, Antennas and Metal poles that are
used with Communications Radar and Direction-
Finder Equipment.

Operator’s, Organizational, and Direct Support
Maintenance Manual for Spectrum Monitor
Model RSS-4, Radio Receiver R-2093/TRQ-35(V)
(NSN 5820-01-038-9119) .

Organizational and Direct Support Maintenance
Repair Parts and Special Tools List for
Spectrum Monitor Model RSS-4 (Radio Receiver
R-2093/TRQ-35(V)) (NSN 5820-01-038-9119).

Operator’s, Organizational, and Direct Support
Maintenance Manual for Radio Transmitter
(T-1373/TRQ-35(v)) Model TSC-4B (NSN 5820-01-

005-4248).

Organizational and Direct Support Maintenance
Repair Parts and Special Tools List for Radio
Receiver Model RCS-4B (R-2081/TRQ-35(V))
(NSN 5820-01-005-4247).

Organizational and Direct Support Maintenance
Repair Parts and Special Tools List for
Radio Transmitter Model TSC-4B (T-1373/TRQ-
35(V)) (NSN 5820-01-005-4248).

Hand Receipt Manual Covering Contents of Com-
ponents of End Item (COEI) and Additional
Authorization List (AAL) for Antenna AS-3577/
GRC (NSN 5985-01-148-1778).

Operator’'s and Organizational Maintenance Manual
(Including Repair Parts and Special Tools
List) for Antenna AS-3577/GRC (NSN 5985-01-
148-1778).



T™M 11-5820-917-13

T™ 11-6625-2952-24P

T™M 11-6625-3051-12

T™ 11-6625-3051-40

T™ 11-6625-3136-12

™ 11-6625-3136-24P

T™ 11-6625-3136-40

TM 750-244-2

A-2

Organizational, Direct Support and General Support
Maintenance Repair Parts and Special Tools List
for Signal Generator SG-1171/U (NSN 6625-01-
133-6160).

Operator’'s and Organizational Maintenance for
Signal Generator SG-1171/U (NSN 6625-01-
133-6160).

General Support Maintenance for Signal Generator
SG-1171/U (NSN 6625-01-133-6160).

Operator’'s and Organizational Maintenance for
Spectrum Analyzer AN/USM-489(V)1 (NSN 6625-
01-079-9495).

Organizational, Direct Support and General Support
Maintenance Repair Parts and Special Tools List
for Spectrum Analyzer AN/USM-489(V)1 (NSN 6625-
01-079-9495).

General Support Maintenance for Spectrum Analyzer
AN/USM-489(V)1 (NSN 6625-01-079-9495).

Procedures for Destruction of Electronics Materiel
to Prevent Enemy Use (Electronics Command).



™ 11-5820-917-13

APPENDIX B
MAINTENANCE ALLOCATION

Section |. INTRODUCTION
B-1 General

This appendix provides a summary of the maintenance operations for the
R-2081/TRQ-35(V). It authorizes categories of maintenance for specific
maintenance functions on repairable items and components and the tools
and equipment required to perform each function. This appendix may be
used as an aid in planning maintenance operations.

B-2 Maintenance Function

Maintenance functions will be limited to and defined as follows:

a.  Inspect. To determine the serviceability of an item by comparing
its—physical, mechanical, and/or electrical characteristics with established
standards through examination.

b. Test. To verify serviceability and to detect incipient failure by
measuring mechanical or electrical characteristics of. an item and
comparing those characteristics with prescribed standards.

c.. Service. Operations required periodically to keep an item in proper
operating condition, i.e., to clean (decontaminate), to preserve, to drain,
to paint, or to replenish fuel, lubricants, hydraulic fluids, or compressed
air supplies.

d. Adjust. To maintain, within prescribed limits, by bringing into
proper or exact position, or by setting the operating characteristics to
the specified parameters.

e. Align. To adjust specified variable elements of an item to bring
about optimum or desired performance.

f. Calibrate. To determine and cause corrections to be made or to be
adjusted on instruments or test measuring and diagnostic equipments used
in precision measurement. Consists of comparisons of two instruments, one
of which is a certified standard of known accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument being compared.

~Install. The act of emplacing, seating, or fixing into position an
item, part, module (component or assembly) in a manner to allow the
proper functioning of the equipment or system.

h. Replace. The act of substituting a serviceable like type part,

subassembly, or module (component or assembly) for an unserviceable
counterpart.

B-1
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i. Repair. The application of maintenance services (inspect, test,
service, adjust, align, calibrate, replace) or other maintenance actions
(welding, grinding, riveting, straightening, facing, remachining, or re-
surfacing) to restore serviceability to an item by correcting specific
damage, fault, malfunction, or failure in a part, subassembly, module
(component or assembly), end iterm, or system.

. Overhaul. That maintenance effort (service/action) necessary to
restore an item to a completely serviceable/operational condition as
prescribed by maintenance standards (i.e., DMWR) in appropriate technical
publications. Overhaul is normally the highest degree of maintenance per-
formed by the Army. Overhaul does not normally return an item to like
new condition.

k. Rebuild. Consists of those services/actions necessary for the
restoration of unserviceable equipment to a like new condition in accord-
ance with original manufacturing standards. Rebuild is the highest
degree of materiel maintenance applied to Army equipment. The rebuild
operation includes the act of returning to zero those age measurements
(hours, miles, etc. ) considered in classifying Army equipments/components.

B-3 Column Entries
a. Column 1, Group Number. Column 1 lists group numbers, the purpose

of which is to identify components, assemblies, subassemblies, and modules
with the next higher assembly.

b. Column 2, Component/Assembly. Column 2 contains the noun names of
components, assemblies, subassemblies, and modules for which maintenance
is authorized.

c. Column 3, Maintenance Functions. Column 3 lists the functions to
be performed on the item listed in column 2. When items are listed with-
out maintenance functions, it is solely for purpose of having the group
numbers in the MAC and RPSTL coincide,

d. Column 4, Maintenance Category. Column 4 specifies, by the list-
ing—of a “work time” figure In the appropriate subcolumn(s), the lowest
level of maintenance authorized to perform the function listed in column 3.
This figure represents the active time required to perform that maintenance
function at the indicated category of maintenance. If the number or comp-
lexity of the tasks within the listed maintenance function vary at different
maintenance categories, appropriate “work time” figures will be shown for
each category. The number of task-hours specified by the work time”
figure represents the average time required to restore an item (assembly,
subassembly, component, module, end item or system) to a serviceable
condition under typical field operating conditions. This time includes
preparation time, troubleshooting time, and quality assurance/quality
control time in addition to the time required to perform the specific
tasks identified for the maintenance functions authorized in the maint-
enance allocation chart. Subcolumns of column 4 are as follows:
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C- Operator/Crew
O- Organizational
F - Direct Support
H - General Support
D - Depot
e. Column 5, Tools and Equipment. Column 5 specifies by code, those

common tool sets  not individual tools) and special tools, test, and
support equipment required to perform the designated function.

f. Column 6, Remarks. Column 6 contains an alphabetic code which
leads to the remark in section IV, Remarks, which is pertinent to the
item opposite the particular code.

B-4. Tool and Test Equipment Requirements (Sect. )

a. Tool or Test Equipment Reference Code. The numbers in this column
coincide with the numbers used in the tools and equipment column of the
MAC. The numbers indicate the applicable tool or test equipment for the
maintenance functions.

b. Maintenance Category. The codes in this column indicate the
maintenance category allocated the tool or test equipment.

c. Nomenclature. This column lists the noun name and nomenclature

of the tools and test equipment required to perform the maintenance
functions.

d. National/NATO Stock Number. This column lists the National/NATO
stock number of the specific tool or test equipment.

e. Tool Number. This column lists the manufacturer's part number
of the tool followed by the Federal Supply Code for manufacturers (5-
digit) in parentheses.

B-5. Remarks (Sect. V)

a. Reference Code. This code refers to the appropriate item in
section 1Il, column 6.

b. Remarks. This column provides the required explanatory information
necessary to clarify items appearing in section Il

(Next printed page is B-4)
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SECTION II MAINTENANCE ALLOCATION CHART
FOR

RADIO, RECEIVER R-2081/TRQ-35(V)

(b @) @) @ ®)
A 6
GROUP COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS REMA?RK!
NUMBER FUNCTION o F H D AND
EQPT.

00 RADIOQ, RECEIVER R-2081 /TRQ-35(V) Inspect 0.2 1 B

Test 2.0 2,3,4,5

Repair 2.0

Adjust 3.0 2 thru 14
01 RECEIVER, CHIRPSOUNDER RCS-4B P/N 9125-1100 Inspect 0.2 1

Repair 2.5 2,3
0101 CONTROL/DISPLAY P/N 6025-1000 Inspect 0.1

Repair 1.5 2,3
010101 SPECTRUM ANALYZER ASSY P/N 6025-1001 Inspect 0.2 2,3

Repl 1.0 2,3

Repair 4.0 A
010102 DISPLAY LOGIC ASSY P/N 6025-1002 Inspect .2 2,3

Replace 1.0 2,3

Repair 4.0 A
010103 DISPLAY MEMORY ASSY P/N 6025-1003 Inspect 0.2 2,3

Repl ace 1.0 2,3

Repair 4.0 A
010104 THREE PATH CONTROLLER ASSY P/N 6025-1004 Inspect 0.2 2,3

Repl ace 1.0 2,3

Repair 4.0 A
010105 AUTO SYNC/TEST ASSY P/N 6025-1005 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010106 FREQUENCY STANDARD ASSY P/N 6025-1006 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010107 CRT DISPLAY ASSY P/N 6025-1007 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010108 BATTERY SUPPLY ASSY P/N 6025-1008 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010109 NUMERIC DISPLAY ASSY P/N 6025-1009 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010110 SUB PANEL CONTROLL ASSY P/N 6025-1010 Inspect 0.2 2,3

Repair 1.5 2,3
010111 ENCLOSURE ASSY P/N 6025-1011 Inspect 0.2 2,3

Repair 1.5 2,3 C
0102 HF RECEIVER P/N 4028-1100 Inspect 0.2 2,3

Repair 2.0 2,3
010201 SWEEP SYNTHESIZER ASSY P/N 5030-1101 Inspect 0.2 2,3

Replace 1.0 2,3

Repair 4.0 A
010202 RECEIVER ASSY P/N 4028-1002 Inspect 0.2 2,3

Replace 1. 2,3

Repair 4.0 A
010203 40-70 MHZ ASSY P/N 4028-1007 Inspect 0.2 2,3,4

Replace 1.0 2,3

Repair 4.0 A
010204 ENCLOSURE ASSY P/N 4028-1003 Inspect 0.2 2,3,4

Repair 2.5 2,3 C
02 POWER DIVIDER P/N 6043-1000 Inspect 0.2 2,3,4

Repair 1.5 2,3
03 ENCLOSURE ASSY P/N 6000-3110-01 Inspect 0.2 2,3,4 C

Repair 1.0 2,3
04 CABLE ASSEMBLIES Inspect 0.2 2,3,4

Repgir 2.0 2,3
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SECTION 1IIl TOOL AND TEST EQUIPMENT REQUIREMENTS
FOR

RADIO, RECEIVER R-2081/TRQ-35(V)

™ 11-5820-917-13

TOOL OR TEST

MAINTENANCE

EQUIPMENT CATEGORY NOMENCLATURE 'STOOK NowaER | TOOL NUMBER
1 0 TOOL KIT, ELECTRICAL EQUIPMENT TK-101 /G 5180-00-064-5178
2 F,D TOOL KIT, ELECTRICAL EQU IPMENT TK-1 00/G 5180-00-605-0079
3 F.D TOOL KIT, ELECTRICAL EQUIPMENT TK-105/G 5180-00-610-8177
4 F,D MULTIMETER, DIGITAL AN/PSM-45 6625-01-139-2512
5 F,D 0SCILLOSCOPE 0S-261 C(V)1/U 6625-01-119-7314
6 D ELECTRONIC COUNTER AN/USM-459 6625-01-061-8928
7 D SPECTRUM ANALYZER IP-1216(P) 6625-00-424-4370
8 D PLUG IN PL-1388/U OR 6625-00-431-9339
9 D PLUG IN PL-1399/U 6625-00-432-5055

D SPECTRUM ANALYZER AN/USM_-489(V) 6625-01-079-9495
10 D TEST OSCILLATOR SG-1 128/UrOR 6625-00-450-7590

D GENERATOR, SIGNAL FUNCTION SG-1171()/U 6625-01-133-6160
11 D ATTENUATOR, VARIABLE 5820-00-251-6924
12 D MIXER (WATKINS JOHNSON) 5985-00-087-2547
13 D ATTENUATOR 5985-00-572-7428
14 D TERMINATION 5985-00-968-3231

Poumt o 6013

(Edition of 1 Oct 74 may be used until e xhaus ted)

HISA-FM 2132.77
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SECTION V. REMARKS
RADIO, RECEIVER R-2081/TRQ-35(V)

REFERENCE
CODE

REMARKS

ASSEMBLIES RETURNED T0 THE AIR FORCE FOR REPAIR.
OPERATIONAL TEST USING BUILT-IN TEST FUNCTION.
REPAIR BY REPLACEMENT OF CONNECTORS, LAMPS, FUSES, ETC.

B-6
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APPENDIX C

COMPONENTS OF END ITEM LIST

Section |. INTRODUCTION
C-1. Scope

This appendix lists integral components of and basic issue items for

the R-2081/TRQ-35(V) to help you inventory items required for safe and
efficient operation.

C-2. General
This Components of End Item List is divided into the following sections:

a. Section Il. Integral Components of the End Item.
These items, when assembled, comprise the R-2081/TRQ-35(V) and must
accompany it whenever it is transferred or turned in. The illustrations
will help you identify these items.

b. Section Ill. Basic Issue ltems. Not applicable.

C-3. Explanation of Columns

a. Illustration. This column is divided as follows:

(1) Figure number. Indicates the figure number of the illustration
on which the item is shown.

(2) Item number. The number used to identify item called out in
the illustration.

b. National Stock Number. Indicates the National stock number
assigned to the item and which will be used for requisitioning.

c. Part Number. Indicates the primary number used by the manu-
facturer, which controls the design and characteristics of the item by
means of its engineering drawings, specifications, standards, and in-
spection requirements to identify an item or range of items. Fol-
lowing the part number, the Federal Supply Code for Manufacturers
(FSCW) is shown in parentheses.

d. Description. Indicates the Federal item name and, if required,
a minimum description to identify the item.

e. Location. The physical location of each item listed is given

in this column. The lists are designed to inventory all items in
one area of the major item before moving on to an adjacent area.

C-1
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f. Usable on Code. Not applicable.

~ Quantity Required (Qty Reqd). This column lists the quantity
of @ach item required for a complete major item.

h. Quantity. This column is left blank for use during an inventory.
Under the Rcvd column, list the quantity you actually receive on your
major item. The Date columns are for your use when you inventory the
major item at a later date; such as for shipment to another site.

(Next printed page is C-3)
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SECTION I INTEGRAL COMPONENTS OF END ITEM
( @ ® @) (s ® ™
LLUS® TION NATIONAL DESCRIPTION LOCATION SABLE | QTY QUA | ITY
STOCK ON {EQD
(A) (B) N
nG | TEM NUMBER SoDE wevp | paTE
NO. NO. PART NUMBER (FscMm)
1 1820-01-005-4247 | RADIO RECEIVER 1
RSEL-1 Porm 6 | ), (1 Mar 77) (Edition of 1 Jun 76 is obsolete) HISA-FM SW5-77

C-3/(C-4 blank)






T™M 11-5820-917-13
APPENDIX D

ADDITIONAL AUTHORIZATION LIST

Section |. INTRODUCTION
D-1. Scope

This appendix lists additional items you are authorized for the support
of the R-2081/TRQ-35(V).

D-2. General

This list identifies items that do not have to accompany the R-2081/TRQ35(V)
and that do not have to be turned in with it. These items are all authorized
to you by CTA, MTOE, TDA, or JTA.

D-3. Explanation of Listing

National stock numbers, descriptions, and quantities are provided to help
you identify and request the additional items you require to support this
equipment. The items are listed in alphabetical sequence by item name

under the type document (i.e., CTA, MTOE, TDA, or JTA) which authorizes
the item(s) to you.

(Next printed page is D-2)
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5820-01-005-4248

RADIO TRANSMITTER, T-1373

SECTION 11 ADDITIONAL AUTHORIZATION LIST

© @] (3) @)
NATIONAL DESCRIPTION UNIT QTY
STOCK OF AUTH

NUMBER MEA¢
USABLE ON
PART NUMBER AND FSCM CODE

5985-01-148-1778 | ANTENNA AS-3577/GRC EA 1

5820-01-038-9119 | SPECTRUM MONITOR (RADIO RECEIVER), R-2093/TRQ-35(V) EA 1

EA 1
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SONMETHING WRONE wim s pusLicaTion?

l FROM:Cg]ﬁ;{TaT]‘Y lé’?‘UNIT'S COMPLETE ADDRESS)
THEN. . JOT DOWN THE :
I DOPE ABOUT IT ON THIS Stateside Army Depot
Y FORM. CAREFULLY TEAR IT Stateside, N.J. 07703-5007
\‘*' A‘ OUT, FOLD IT AND DROP IT e
| < [ 2 IN THE MAIL’ DATE SENT
| s K 10 July 1975
—

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
T 11-5840-340-12 23 Jan 74 Radar Set AN/PRC-76

BE EXACT. . .PIN-POINT WHERE IT IS IN THIS SPACE TELL WHAT IS WRONG

PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH NO NO

2-25 }2-28 Recommend that the installation antenna alignment
procedure be changed throughout to specify a 2° IFF
antenna lag rather than 1°.

REASON: Experience has shown that wiNy/only a 1° lag,
the antenna servo system is too sensitive to wind
gusting in excess of 25 knogs, and has a tendency to
rapidly accelerate and dec as it hunts, causing
strain to the drive train. ing is minimized by
adjusting the lag to 2° withodt degradation of
operation.

Item 5, Function col Change "2 db'" to "3db."

REASON: Thé@\adjustment procedure for the TRANS POVER
FAULT in alls for a 3 db (500 watts) adjust-
ment to 1li e TRANS POWER FAULT indicator.

Add new step f.1 to read, '"Replace cover plate removed
step e.1l, above."

REABON: To replace the cover plate.
FO3 Zone C 3. On J1-2, change ''+24 VDC to "+5 VDC."

REASON: This is the output line of the 5 VDC power
supply. +24 VDC is the input voltage.

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER

SSG I. M. DeSpiritof 999-1776

//,
),-"

——  — ——— S——— ST ST} t— — S——  S— —— S— a—— e o TEAR ALONG PERFORATED LINF eeemmmn  com—

//
FORM PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS T KNOW ABUT YOUR
DA 1JUL 79 2028 2 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



AEVERSE OF DA FOAM 2028-2

FILL IN YOUR
UNIT'S ADDRESS

v FOLD BACK

DEPARTMENT OF THE ARMY

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY

T DOD 314
OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300 @%

Commander

US Army Communications-Electronics Command
and Fort Monmouth

ATTN: AMSEL-ME-MP

Fort Monmouth, New Jersey 07703-5007

— - —— — —

M7 031VN0IUI4 INOTY NVIL
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

—
-

} \

-
~
'

_—_——_.—-_—..
SOMETHING BDMUE WITH THIS PUBLICATION?

OUR UNIT'S COMPLETE ADDRESS
COMPLETE ADDREDS2

(
&

g

THEN...JOT DOWN THE
DOPE ABOUT IT ON THIS

FORM. CAREFULLY TEAR
IT OUT, FOLD IT AND
NDANAD IT IN TII AL ATT DATE SENT

FROM: (PRI UNH

f) \ \URVUIL It N 111e viAIL. J

PUBUCATION NUMBER

T™ 11-5820-917-13

PUBLICATION DATE PUBLICATION TITLE
Radio Receijver
30 Aug 1985 | R-2081/TR0-35(V)

NO. GRAPH NO. NO.

R

TEAR ALONG PERFORATED [ INEF csam

A

BE EXACT  PIN-POINT WHEREIT IS} |\ 115 SPACE TELL WHAT IS WRONG
| PAGE PARA. FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER

_

[ sion Here

]

JuL?79

—— e e e . e e e ——— ——— ——  am—— —— — —

D A FORM 2028_2 PREVIOUS EDITIONS P.S. IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
! ARE OBSOLETE RECOMMENDATION MAKE A CARBON COPE OF THIS

AND GiVE iT TO YOUR HEADQUARTERS.
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UNIT'S ADDRESS

v FOLD BACK

DEPARTMENT OF THE ARMY

DOD 314

OFrFiCiAL BUSINESS
PENALTY FOR PRIVATE USE $300

=)
POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
b

Commander

US Army Communications-Elecironics Command
and Fort Monmouth

ATTN: AMSEL-ME-MP

Fort Monmouth, New Jersey 07703-5007
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETYING WHOME with rais pusLicaTion:

THEN...JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM. CAREFULLY TEAR
IT OUT, FOLD IT AND
DROP IT IN THE MAIL.

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS

DATE SENT

PUBLICATION NUMBER

TM 11-5820-917-13

PUBLICATION DATE

30 Aug 1985

PUBLICATION TITLE
Radio Receijver
R-2081/TRQ-35(Y)

BE EXACT  PIN-POINT WHERE IT IS

PAGE TABLE
NO. NO.

PARA-
GRAPH

FIGURE
NO.

4

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER

L

D

FORM
tJuL 79

PREVIOUS EDITIONS
ARE OBSOLETE

2028-2

SIGN HERE

P.S. IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPE OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.
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CONTROL

TO
4028

1PPS
ouT

DATA
1jo

J1 (348-

SPECTRUM ANALYZER

SPECTRUM ANALYZER

1A11A2P2

CURSOR STORAGE AND

TIMING & CONTROL

(7
[1A11A2P3 )

CRT DISPLAY MEMORY

MEMORY LOAD LOGIC

44 (BNC

7 (348-12)

11-5820-917-13

INPUT QUTPUT READOUT _ _
2006 -2001 2006 -2002 6025 -2001 6025-2002 6025 -2004 6025-2003
{A1A] 1AJA2 1A2A1 1A2 A2 JA3BAL fA3A2
6025-1001 SPECTRUM ANALYZER 1Al 6025-1002 DISPLAY LOGIC (A2 6025-1003 DISPLAY MEMORY 1A3
By
0
§ .
=1n [ [
N
]
= g )
z (1a11A2P4 | (1A11A2P6 1A9P1 1A11AZP8 {A{IA2PT
= 1J1 (348-59)| 193 (348-37)] [J2 (348-37)] J2(348-55 J5(Cx)] SMHz AUX Ji (34812
S — =
ole 02 o (1an1a2) (=5
(:g AUTO SYNC/ TEST l; a3
3 PATH PROGRAMMER RECEIVER CONTROL al® 6025-2007 2] I 5MHz CRY STAL OSC 5MHz BUFFER SWITCHING REGUL ATOR
6025 -2015 6025 - 2016 <= 1AGAL 0410 - 007t 6061- 2001 6061-2002
1a11a2) ~ Z‘) %5
A Y {A4A2 1A4AL P 1A 6 Al 1A6A2 {ABAD
dgk: 6025-1005 )
6025-1004 3 PATH CONTROLLER {faq AUTO SYNC/ TEST 6025-1006 FREQ STANDARD 1A 6
(1a11A2)

) REG OUTPUTS
+5V
+12V
—12v

\
{A11A2P14 JAI1A2P20 1A11A2 P11 1A11A206
J1(33812) ] Jeaaconnn 31 (338-55) P15
(348~-37)
NUMERIC DISPLAY
6025 - 2011 =
1ASA! s FRONT PANE REAR PANE
CRT CONE CRT DRIVE BATTERY SUPPLY o NT PANEL ANEL
6025 - 1012 6025-2010 6025-1018 OR DISPLAY DRIVER 5 SUBPANEL  CONTROLS
6025-1008 6025 - 2012 b 6025 -~1013 6025—1014
{A9A2 naal
1A7A1 1A7A2 Al A2
6025-1009
6025-1007 CRT DISPLAY 1A7 1A8 NUMERIC DISPLAY 1A9 6025 -1010 1A10 6025-1011 ENCLOSURE A1}

S5MHz
ouT
TO
4028
UNRE G
SUPLIES
+ 5v
+35v
T UNREG
o D.C.
2| | POWER
- FROM
|7l j a0zs
ELOTE048

FIGURE FO-1. Block Diagram., 6025 Unit 1.

FP-1/(FP-2 blank)
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J6 (CX
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5MHZ IN a SMHz N %3
FROM 6025 Lfy l&i e
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]
"0 -
+ - ¢
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D N |~
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X
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| 2P6
Zlo
ANT {1 M
INPUT |5|N
Zi~ 2A1-J1
ANT 2 -
INPUT Q’I% O o2
ANT 3 55 J
INPUT B0

PART NUMBER 4028-1100

REAR PANEL
4028 - 1004

2A3A1

4028-1003
ENCLOSURE

2A3

I

PART NUMBERS 4028-1000 and 4028-1100

SMH2 IN

|
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TO 6025 ®
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)

q—

3

SMRZ IN @
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1)

A

A

CONTROL IN| [®
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"

R3
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CONTROL d
(FRONT) l

tst
SPEAKER D_}:—
(FRONT) '

A3AIPA
J6 (Cx)

™

11-5820-917-13

HEADPHONE | |9
(FRONT) 2l (pronE)

Si Ol
POWER BASEBAND zZ
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o
Fl l
FUSE
>lo
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AC LINE INPUT |5
IN l
ANT 2 ,%El
iNPUT 15
DC POWER
0 6025 |
aNT 3 I3[
INPUT (D]

M
Yol
b
MICROPHASE
™ R
SZSNVE?#;% SYNTHESIZER
5030 - 200! 5030-2002
2AAl 2A1A2
5030-1001 SWEEP SYNTH 2A1
137 (O] TJa (O] 195 (Cx)] J3 (CX)
Czr7 ) T 2p13] 2P9
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9
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o
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FIGURE FO-

2. DBlock Diagram, 4028 Unit 2

(P/N 4028-1000 or 4028 1100).

FP-3/(FP-4 blank)
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-— 15.0 KHz VERT SYNC
S
N CRT VIDEO
12 MHz TWO CLOCKS 507 Mz HORIZ SYNC
CLOCK ?IH;SE TO MEMORY T
: -—
6025-1007
START a7
SWEEP 7/ y
FREQUENCY
VERT H MARK
1 PPS SPECTRUM 1.2 MHz HORIZONTAL CHARACTER
TRIGGER » SYNC |
b DIVIDER { SYNC DIVIDER GENERATOR
IV IDER | AND REGISTER
L
VERT
LINE NUMBER SYNC FREQUENCY
HORIZ MARK VIDEO
SYNC CURSOR —1 COMBINER
TRIS sync @ COMPARA a
CLOCKS MEMORY TOR EQUALITY LOAD GATE
RECEIVER IN] SPECTRUM LOAD | | VIDEO
— CONTROL .
DETECTOR ANALYZER SPECTRUM | ——
| 3 COMBINER
6025-1001 I | 0DD MEMORY AND
1A 4 00D LOAD PATH SELECT
BUFFER
1-8iT MEMORY T
RECEIVER I LOAD |
AGC DIGITIZER | EVEN | —
AGC — EVEN seLecToOR| “OAD GATE
VOLTAGE 14242 6025-2002 | MEMORY
i LOAD BUFFER 1A3A2
4 6025-2003
4 -
MEMORY
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LOAD 2 oDD
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COUNTER MEMORY LOAD — =
AND < .__} 6025-1002 PATH 1 EVEN
CURSOR POSITION =
REGISTERS
6025-1003 (—— EVEN
( > > 1A3A1
6025-2004
A
v} ("]
PATH IN 1 CLOCKS. IN 2
PROGRESS Lo
1,20r 3
1A2A1 6025-2001

FIGURE F'O-3.

DISPLAY
SELECT
1,20r 3

ELSTEOSO

Block Diagram, CRT Display.
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[ +2 AND
FREQ MARK VERTICAL
Sl >——————>  CLOCK GATE 20 ‘ >
FMK U23,25,26 27 12MHz
SLAVE CLOCK
XTAL Sl A, CLOCKS
OSCILLATOR -10 05036 39 TO MEMORY
VERTICAL, use vzs a0 198,99,
COUNT"5" > » @2
RETRACE VERTICAL HORIZONTAL
HORIZ y INHIBIT TIMING RETRACE
SYNC"MsB" 7 a2 A —
U49,52 U50 j
RESET CLOCK COC ! Y
Lok T I HORIZ
MASTER INHIBIT SYNC HORIZONTAL SYNC
<10 U4 U29,30,3 HALF RATE + _CLEAR Fb'spé':éop — THs
u ,60
RESET/LOAD 36 !
RESET
PARALLEL VERTICAL TIMING VERTICAL
- £ TER
ASClI  |CHARACTER 0 02 STOP - 64 LINE COUNTE
" GENERATOR ~ SERIAL u48, US| Us2,53,54
16 5-BIT WORD 5 FROM 7 CONV )
a"é';gR%EG‘STER vzl uz22 VERTICAC | LINE COUNT
. RETRACE VERTICAL 1 98ITS
ui2 To u20 INTERVAL jCARRYOUT RESET Jsyne SET =
<16 U40 OMPARATOR| EQUALITY
CLOCK e SEqT
I'——"'END OF uge Us7,58
.CHARACTER 4
i FROM A 9BITS
t2 P Y E DUMBER VERTICAL INTERVAL COUNT VERTICAL MOTPLEXER S ) SMRCMES
y PMC RESET I TO CURSOR SCANNER SYNC RESET
uz3 FROM CSAI-CSDI VS 1,2 - RESET
. SA LOAD LOAD BUFFER
3 PATH <128 BUFFER > ENABLE
CONTROLLER U34,35,36 FLIP-FLOP| SLB
6025-1004 sTaRT- ez | ser y
S Al
FREQUENCY MARK CHARACTER GENERATOR i;%‘g/ STOP D—e——tr | \F_FLOP
6025-1004 uh3 RESET
—100
U46,U47
START END SPEC TRUM/START AGC
TRIGGER
1-5 kHz 1-BIT SWITCH
cLock >——> BNER HERS I A/D AT COUNT 100
FROM s/A U8 910 LOAD oDD/ CONVERTER
ik 333 kHz| CLOCK EVEN U43,U65 SWITCH
UPPER DIVIDER gggrﬂgt ook ] DIVIDER SPECTRUM SERIAL DATA
FREQ >————»{ CONTROL = u33,32 ——— 350
LIMIT u7,3,4,5,6 Uss . ’ AGC AGL —oO
16 OR 30 MHz VOLTAGE U62,26
UFL S/A S/A SRO SRE CONVERTER
TRIG SYNC SAM oDD EVEN U4i,Ua5
— CLOCK CLOCK Q2
PART OF - | ‘
SPECTRUM ANALYZER To ANALOG  AGC
2006-2002 |\ ‘éﬁﬁ?ER SPECTRUM VOLTAGE
cLock § 4 FROM S.A. FROM REC
MTA/MTB l 6025-2002
TRIGGER SYNC
FLIP-FLOP FLIP-FLOP
ui3 ui3
RAMP
ReseT ¥

ELOTEOS!

FIGURE FO-4. Block Diagram, Timing
and Control 1A2A2.

FP-7/(FP-8 blank)



™™ 11-5820-917-13

ol 02
TO
« MEMORY
LOAD BUFFER *>- ) saC LOAD
S.A. SYNC ENABLE COUNTER :
GATE N SYNCHRONOUS 6025 - 200! CLOCK CLOCK
sLB 4 LOAD GATE DRIVERS DRIVERS
SRO : | LY Mi2 vOIN l
CLOCK MEMORY EVEN 64 BIT N RECIRCULATE | 18,432 BIT
LOAD SHIFT & STATIC MEMORY EVE GATE RECIRCULATING MEMORY PATH | EVEN
CLOCK CONTROL > A U40. 4] MO2 i ouT 02
SRE N uzl, 22, 24,25 u30, 31, 32,33 , U40, |
CLOCK 7 |
Mi4 h
02 — f lﬁ%éPR/CULATE | 18,432 BIT
GATE V04 | RECIRCULATING MEMORY PATH 2 EVEN
U44,U40,41  fo— T 04
) | l
SERIAL > ODD 64 BIT MI6 y
DATA STATIC MEMORY LOAD ;%éﬁ:{cuurs | 18,432 BIT
SELECT GATE RECIRCULATING MEMORY PATH 3 EVEN
— u26, 27, 28,29 U39, 45 MO | 06
, U44,U40, 41
SAL r |
S/A LOAD Ml | \
L0AD/ 18,432 BIT
RECIRCULATE i .
GATE RECIRCULATING MEMORY PATH | ODD
00D MO | ol
STROBE u48, 49,51
VERTICAL - VERTICAL '
ICNOLENRTVAL i ] INTERVAL CURSOR s | {
DECODER
C8AI-C8DI Ul SELECT 1 AND LOAD TIMING LoAD/ r— | P 18,93281T
LINE AND RECIRCULATE RECIRCULATING MEMORY PATH 2 ODD
LATCHES GATING 5) MO3 | 03
" U2, 4 U9, 10 u4s, 49,
EQUALITY N 3 l
EQT 7 MI5 | 4
ROCIRCULATE | 7| 843281
GATE | RECIRCULATING MEMORY PATH 3 0DD
U48, 49,5 MOS 05
VS|
VERT SYNC FREQUENCY MEMORY
MARK -_ 6025-2004
DIVIDER
THS FREQ MARKS L 4 Yy
HORIZONTAL - us, 1,13,20 MLS! MLS2MLS3 p—-
SYNC EVEN -
MEMORY LOAD SELECT SELECT 6025-2003
MOVING CURSOR SELECTOR uae us0
CURSORS 8 Marks [ =
3 00D EVEN " comBINING PVO
CURSOR 3 Lo 5 LD CURSOR a Yoee,
LS\OAIL:‘?CH CONTROL LOAD VIDEOQ uis, 16,17
ul9, 3 INTERLACE .————J
uas, 47 MEMORY
PATH 4 PATH SELECT 4 tﬁLHP
DISPLAY = S pf LOGIC - ——> LamPs
SWITCHES a 77| DRIVERS
CYCLE COUNTER usg,Q-1-4 PNG BLANKING
CURSOR U34, 35, 36,37 NUMBERS
SHIFT > MOVING ———> ucs o 02
RIGHT TO CURSOR EL9TEOS2
CURSOR
UP/DOWN
CURSOR O R e COUNTER
EEIFFTT — 1 H S ————> ocCs FIGURE FO-5. Block Diagram, Display

STEP CLOCK
FLK

Memory 1A3.
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ls-en MOVING CURSOR ADDRESS CN7-CN8
’
ucs
up MOVING FIXED 2 3 4 5 6
CURSOR |
CURSOR 9-BIT A& BUSY
LC’P/ D?‘”g REGISTER
COUNTE u21,22,23 u24, 25,26 uz7, 28,29 U30, 31,32 U33,34,35 U36,37,38 EED CURSOR
DCS U40,41,48 vl "1
DOWN | 4
4 !
#
SET RESET + 2 CMP7-
T0 TO , 3 9 POLE SMPg HORIZONTAL |Us2
L6 0 4 8 WAY 9 BITs 9 BIT LINE COUNT §U53
. 4 DATA COMPTR us4
cere 7 SELECTOR BIN| us7-uss |a-in 9 BITS HORIZONTAL
CLR BUSY + 5 SWITCH LINE COUNT
LIMIT us6-6 U56-3 L g Yi2-uzo
DETECTORS | DET280 | DET 296 S A-B
. ouT
i ;
4 EQT
CLF N 3
CURSOR N )
Coap 7 CURSOR LOAD L €82 SRy
CURSOR ERASE T 4
. CIRCUIT/ BUSY DET. CIRCUIT «—E8
ER‘ASE > 1 U54,55, 1,2 U8,9,52,53, Il csBl
// 3
W
}o EQT
VERT
RETRACE
SUFFeRs e
6025-2002
SAC SPECTRUM ANALYZER
MEMORY - CLOCK MEMORY LOAD LINE
LOAD COUNTER
U49,50,5! 9 BITS
SAL B- SAL 8
L 9-BIT BINARY
“T cursor L
e it |
CLOCK 9 BIT BINARY
UFL }———# DIVIDER ccc DOWN COUNTER oET VERTICAL INTERVAL
U48,46 4
, CLEAR U43,44,45 CSAI-CSDI
CCK
CLOCK
6025-200!
CURSOR TO FREQUENCY
) CONVERTER
STOP PART OF 6025- 2016
CLOCK
ONTROL FOQUR DECADE
oo >—— ks e
u29,37
CLEAR 25,26, 27,28 J
MHz MHz KHz KHz
10 X100 X110
EL9TEOS3
FIGURE FO-6. Block Diagram, Cursor
Storage and Readout 1A2AI.

FP-11/(17P-12 blank)



l SWITCHED BATTERY
5 Ei5
| ) 15-28V DC
¢ |

NO
CONNECTION
—

12
> 10K
FINE FREQ $TD
10 ADJUST

(FRONT PANEL)

-02

™ 11-5820-917-13

| I El6 B__ ¢ ¢ ] VERSION
l L 2
= 38V TO
l + 35V (UNREG) § L ( >
TEST CRKT
| w CE17) I n EST CR
2N3055
| (HEAT SINK) — e —— e TO FL-I
s 7+ 35 (UNREG) PN ] } SUPPLY TO
| ' I SWITCHING REG. A3
4 > YL » £id
l o L2 +1 ey BidIC3
SmH _I a7
|
- 35V
l —(E9 )o>—
I AlJi-2
R6
COARSE 47K L c10 T0
I 4 c4 CR3 FREQ. T o4 CRYSTAL
04 ?04\‘;& ADJST OSCILLATOR
| b4 , | "
' l I AlJl-1
l - > RS R8 Cll
2 47K 10K 0.0l
| (F5) AlJl-4
b . @r-»-g 8 "-QI'VERSION USED FOR 6061-1002 ONLY,
| = ~02' VERSION USED FOR 6025-1006 ONLY.
| | l | L 1 4, ALL INDUCTORS ARE IN MICROHENRYS.
. I El || 3. ALL CAPACITORS ARE IN MICROFARADS.
8 ! ] +5VB L AAA - —(E6 ) —< 10K 2. ALL RESISTORS ARE IN OHMS 1/4W +5%
o | B e oV SWITCHING AV Y — I J.“ R9 I 10 ilgfusiREQ sTD I, REFERENCE DESIGNATIONS ARE ABBREVIATED.
/ | R2 L1 c3 + 100K ci2 PREFIX THE DESIGNATOR WiTH UNIT,
REGULATOR, A3 27 33 10.1 22 T 0.01 (FRONT PANEL) OR ASSY DESIGNATOR.
l = L Asv A CET— enA
FROM FL-2 ° RIO I I 'n -01 NOTES: UNLESS OTHERWISE SPECIFIED.
10K
— VERSION
Ei3 —
H - I ' Lg = @
J1
AlJi-CX ‘ > 3 13 AT I 10 9 8 | N h
p— AAA - o o O " —C&ED)— T0 J3 IGHEST ~REFERENCE DESIGNATION
SMhz IN | | | R3 c2 \_ 7404 _t cs 2 crs Jer [ o [ ki [ e Taz [rioTu
IaL ! ' 47 0.001 12K od 5 6 00047
ase. I >t >c it E5 TO J5
| l & 0ar — REF DESIGNATION NOT USED .
= N4 QUTPUTS | D A I
| ul 1t CE4 )>— 10 Ja
c7
l 0.0047
: 2 1 2
| A >‘f i€ E2)— 10 42
c8 J
7404 0.0047
l____________________ ELSTEQS4

FIGURE FO-7.

Buffer

Schematic Diagram, 5 MHz

(6061-2001) (S/N 400101 and on).
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enmas

FUSE
15A

/30 -15\
Kvous
IN.

6ND —E5D)—

— N\ —(ETD

Qi
2“3739 L1 L2
(HEAT SINK) £3 0.55 £a 5
7\ O Y Y Y O SYYY o (F2 ) FL-2
. /\______4\ C O £2 )
) | | | (svour
AN l l \QuTPUT/
+1 <L o *1lca *Les
™ 24 Nl )
| 3sv B Naozs | B9 | 5V
L | | L
L
A A A L A A A I’_lu— — —l_'\.llﬁ
'V VWV VYV v v OV R |
R R2 | Ut |
a7 330 | 7805 |
(rs.) (Fs) REF
s, T O
1.EK \— HEAT SINK
1 (Fs)

T™M 11-5820-917-13

ALL INDUCTORS ARE [N MILLIHENRYS.
AlL CAPACITORS ARE IN MICROFARADS.
ALl RESISTORS ARE IN OHMS 1AW +5%.
REFERENC DESIGNATIONS ARE ABBREVIATED

PREFIX THE DESIGNATOR W[TH UNIT,
OR ASSY DESIGNATOR.

NI\ TSI WLV

:-N?‘."

NOTES: UNLESS OTHERWISE SPECIFIED.

) HIGHEST REFERENCE OESIGNATION
c3 [cm | €5 ]Lz ]ol ]Rq Ui
REF DESIGNATION NQOT USED
EL9TEQSS

FIGURE FO-8. Schematic Diagram,
Switch Regulator (6061-2002)
(S/N 400101 and on).
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R25
4.7
+ 5V W -
R24 +] c2o I 1 \p2
T 22, |
+5V § AN =7 l v2s8
N c20 - » 74504
T tsv 9!\5‘-‘9
L - L
= r l P12
16 15 vae \y 0s¢
12 MH2
— 3 liCext il 1312 { U40- i
| c3t uw g l{: SH 2
~3PF VI uq(c a
i —iD—- (F.5.) Ficl2 - At sy 090
12MH2 R 27 R26
I 7415124 2.2 2.7%
5tCext  RI
3 3 R28 J.cso
| I =410 To.1
(F.5.)
4L L = -4
D/A STROBE
y3e-10
+ 5y SH 4 + SV +5v
v bt of Lt 1
bo | do L
PR PR PR
=R af® 14, al2- 3y Q
u20 u20 vai
tdex 13 Ltdex L ooz var-as
[P SH4
a 74L5112 741511 2 7415112 ya2
- ~ _ . 741504
—‘)a U3 Dol 2|, ale 12], alz 2|, &
—4 CLR CLR CLR
741502 +5v U5 +5v via +bv OIS s
)
sa | N —
11 2 4
BoCuts {4 T us __ju39-9
— I_X_L—/ 2mM O -
140502 1 741502
2 1 uda -y
uts — s By
) 74L502
+2v -3 > ] X +12v
c26
+,J:z»z
15v
+5v (E8) T <+ 8V
c2s
+
%. 1 *22
e | 15v
GND
2! d 4
(E26— |
(E28)—1 = 22
€©29— 15v
-12v (Ei0)— 1 —12V

EZD—12mm1

1 | } 2MHZ
—J J  —

(READ OUT)

™ 11-5820-917-13

POWER DISTRIBUTION
DEVICE +5V GND
74(15)00 14 7
740502 14 7
741503 14 ?
73(15)04 14 ?
74L520 14 7
741526 14 7
74(Ls)74 14 7
7415112 16 8
7415124 16 8
7405164 14 7
74 (LS)175 16 8
7415192 16 8
74 L5196 14 7
9601 14 7
36102 16 8
3328 16 8
@ Q8 THRU Q19 ARE 2N2369,
3 ALL CAPACITORS ARE IN MICROFARADS.
2 ALL RESISTORS ARE IN OMMS 1/4W, £5%,
t PARTIAL REFERENCE DESIGNATIONS 4RE SHOWN,

FOR COMPLETE DESIGNATION PREFIX WITH
UNIT NUMBER OR SUBASSY DESIGNATION,

MATION
L1 | at9 [riat Je2r|wr2 | vi
1 1 L L 1

REF DESIGNATION NOT USFD

[ r 1 T [ [ 1

FIGURE FO-9. Schematic Diagram,
Spectrum Analyzer Assy (Input Section)
(2006-2001) (Sheet 1 of 6).
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ANALYSIS RANGE SELECT

12 MHz
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(E18 )~ 300 KHz

FROM = +5V +i\/
U28-12 ¥
SH 1
. 0 ' 7415196 o 7415196 4,—,:
PR PRV I ] I PR - I | PR [
3 11 cc |9 3 MHz 12}14] 8] 113 5 6 11 9  15KHz 5 6 3 5 750 Hz
’ “ ’ ¢ Q, Vo JIN_ LCL Q IN +ovE—Y) Q a N rev s Q
u40 40 D Yce “ u32 A U32
ek L3]ek 6lin =5 -20, 8 o _50012 30 KHz 13}k 8l =2 ~sa, |2 Hek
300 KHz
2| 7418112 1of. 74L8112 u27 oL UL25 7418112 us33 7418112
K K +5v i a Ct L 5 ve—2x ol
CLR CLR 7415196 13 CLR 3o
15 14
+5V - +5Vf—
+5V
ool E17 ) 1.5KHz
+5V
R30
. 22K +5vV
13 12 12
5 KHz (E14 ! 13u15 11 R34
+5V 741504 74LS03™, 22K
E3
R31 . . Y
g4 £ - TOU25PIN 12
22K I > /L SAMPLE
11 10 5 PULSE
500 Hz (E15 ) . ut U15 6 .
4l7ats03P—¢
i5v 741804 TP26
R32
22K 2 SAMPLE RATE
U15 3 SELECTOR
250Hz (ET6) 5{idob 1 [7aLs03P; 4
* OPEN COLLECTOR
741504
T ED) 9
Ex €l +—U15 8
SAMPLE R33 u)quo -
RATE 1K
- EL9TEOS7
FIGURE FO-9. Schematic Diagram
Spectrum Analyzer Assy (lnput Section)

(2006-2001) (Sheet 2 of 6).
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Tra
TPY L?' +ov
@,
SrehAC ST DVA 22 Y o c]L;R | —.QAT;Z_O:T‘
s1GNAL(E12D)— r——-'vvv— b PVTIT S [
N wF 10K 12y P9 cxTALS 164
%2 INPUTY Rg' Loz el oy
Kel} | )
:?GBK T SAMPLE § HOLD |5y —I———'\AN—-——Q* = ri2v Y .-
- §
EEAAS =~ at FULL SCALE *?,V _’[lv‘ ¢ uIe Qufjz— uS0-5
LM301A {y22 3 MI03 s MEsV = | o™
& +5V 1 \6 OIF TP | 74L5164
2y Tow +5v TPIO K
4 = V. 2 1?7 18 LO3 8
Re 5 3 0 : . P27 T . | +5v
4.7k '0}_-[ ’ 3 LM302H cLK % ADC ! ]9
R 2wpur Al [ 4S8 “: . e
= - ISPF a3 14 3 - INPUT : + ' Qufs— U50-5
~12v Fei-a SPF T  T2s0pF A/D & 8 us P b{'“ 7:"
6__' & NOISE INJECTION 23 7 12 10 ren ck73LS164 10
S & = e " CONVERTER » S|rass [ Lon - SHE
l_ RS geGK I.Oqu . } + 5v
——AAMN———— T <4 9 CK TL
I VK oK $° <™ RI7 T S | TR
+12V 4.7K T2V START 10 + ' Qnfg—— U66-S
- [ Ve W - LZ‘ IN uio
%? _Ifo 19 45V TP6 T cx74L8164
WF -1ev ! v LoS b__—e] iy
2 g R9 = c22 ] . - *T
K i 4 i 9
ce LM30IA L AAA 2 yeorr R20
V- 35V PR CL s o R
:0022vF LM30I4 = o 2o ' Lm s Azt Use-5
3 2
R7 - i3y sl Ul cx 7LS164
15K 8
150 wl 7aL574 |
s sms'::ssputse A K
v | TP?
o Tl 4sv
=ERh Lo ar ey +3 Lo6 . sy
1 )
200PF |__<. P2 10 '3 Y |9
2N2907 PR CL | CLR _
Hose\ 3 98 o 290 —l2v— 2] o va T oty vae-s
. +5
2 .0027pF 13 Ul ,TaLS164 LSB ouT )
+5v 8
RI2
470 74LS7%4 ,____l
R22 j 8 B8IT
= o 100K cK L LOAD BUFFER
c23 TPS "] FR
v sy +5v .00I8uF E0C 1 ) op.,‘N "
- Z 2ys u9 "—‘ o CLOCK 0.2
AMPLE ;3 L4 2Us
PULSE CIR 3 RI9 ! 2 ——Lr—— DELAYED €OC
FROM I 4 CLR 22k %10 6 12 " 4.5
uIS-Ii +5vV 5 2 +5vV Q ¢ us  ps ¢ 12{ Y9 3 { TO U62 PIN 1|
SH2 u2s + ove T To 16 sops / (24 R23 (SHT &)
uzs |, TI00FPF ‘us Ju 741500 ST1PF I 740500
96L02 9 —U- 96102 END OF CONVERSION .
a %02 |, < 1 ' -
ab- ol 7 \q
as |5 4 | R cr 3P
220PF = 3
T - A ELOTEQS8
+aVE AAA 50C =
' RI8 TP3
22K

START OF CONVERSION

ADC CONTROLLER

FIGURE FO-9.
Spectrum Analyzer Assy (Input Section)

Schematic Diagram,

(2006-2001) (Sheet 3 of 6).
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MEMORY PRECURSOR
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DATA POSITION REGISTER

MEMORY CONTROL

LSJB-SG R ’{>¢2 1 5 = 600 MEMORY PQOSITION (EZD—mT1A 4
DELAYED EOC sl u72 +5v TR1a
u62 5 COUNTER oy JO0us
69 8
N [—anoo 4 u72 sy 3937 10
7aL500 ue2 15PF 9 (LoaD 3) PF PIN o U19 MTA 2
- vez2 74504 Y1 +5v +5v + Sv
4 741504 it 5
[ S 6 73L 500
€33 pio I_i 8 15 a +5v 1 a] U19 — (TZ3)~ M18 TO CRT
JOOPF R PR = -
2?25‘( vy ol 10 ur2 16 |4 10 |9 5 le |1 A I A3 7405196 74500 &/ MEMORY TAIL
I 3 o) T 1
u21 741500 U6l 2198 Se PRI A (-"2:‘7 L CLR . T CLR [___+ \» \
= 12 8 {2 N » 5 2|
13 cx . 7405192 26 CK1 7405196 Q/D —acxk2 +sf+2 Qg o
26102 10 a 39 7AL500
79151 2 cip__Q ; 0 Ky 100PF § R3O
al2 f‘ 12 ) 1K
CLR ANTI COINCIDENCE 4 5v o e ! i €40 Rag *3V
CIRCUIT T3 - - 1300PF 27K 200ns
+5v T 9
JL R i 3 "
R36 1 |
€38 8
39K R38 SORF t—éD 12 a A !
+ mMPC
T 2y 3 960 Toip 1o 6us I
| = 1! GATED 2MH1 ! 0
Qr——/ MEMORY
4 10 ’ PRECURSOR
uia|raLs00
K2 s, PR sl PR Je 13 e |
J Q J Q . 213
0.4us | US1 ust ust 12| V32
1
¥ [of% A3k 741500
74051412 %L1 2 J I—
L eeLo2 , 2 e |2 i LI gwTER /SHIFT TO LOAD BUFFER 13
- L dx Q@ K al— ua [ u4-8
Cip CLR CLR 12
+3v [} Lm ua2 sn 2
3 741500 LOAD
cis L + 5V 8 3 4 L UT0-4 J_L BUFFER
2pF 7| 1 CLOCK
2421 .use 741500 741504 UPDATE GATE ) sug LOAD MEMORY
L$
' = 9 T0
10 vro-10 | LOAD BUFFER
. {¢ uaz ,
(36 sy 5v
Ra2 100PF <A * * -
2.2k
2 ) 2 +5v Ia 10 4 & LM
us2 - 3
va2 ! 3y al2 i af? Ay ! 36 !
741503 Lo 2500 ust uat u3e 12
1 13 1 740500
2 S (1 ¢————Cx ~—dcx
3d use ’___T 7615112 74L5112 7415112
—E2-
> MMz 2|, 6 2], 7 21«
out 741500
6 J_—D 1 OTS +5V 1% 3
2MHZ uaz =
A} 74Lsoa
FROM 5
uaz-12 ¢
SHY ’
+ 5V + 5V
i T BUFFER CONTROL
i3 |1 112 13 In 12
O 0Oy D05 |14 10 0 O b 14
10 U7 u29
93L28 15 33L 28 “ ELSTEO59
1) Oy p= WA P
- Tt e eIt SR TL():DBIPLL:: - FIGURE FO-9. Schematic Diagram,
ENTER /SHIF T Spectrum Analyzer Assy (Input Section)
MEMORY TAIL

(2006-2001) (Sheetl 4 of 6).
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- TP16
+12v '.— 6¥600 BIT SHIFT REGISTER W Topa UA2-8p——— \2
U42-4;
R43 + 4 9 -, ¢ JLr - +5v +5y + 5V
8.2 L MEMORY + 5y MO1
v ] LOAD R98 R100 Rog P19
CR6 R92 2.2x 2.2k 22k \/ wmse
R44 IN41a 8 33K 10 070 2 13 1
2.2k _— ¢ 9 12Juro pH ‘ }U3T-12
T SHE
80 car MSB 74L.526 )
0.1 4 3
NEW DATA DVL 2]u70
—i¢ - s]u70
ch L 1 Y
oy = -12v E
N N <—— RE CIRCULATING DATA v v v
RSL  <SRS? R63 <RED RT5 +8v 1o +3 Moz
20K 20K 20K 20K 20K R93 R101 §m03 RI02 o
AN 1 18 (18 118 CRY 33« 22K $2.2K 2.2K
R4S Y 7 IN4148 0608 3
+12v 2.2k ¢ 2 12 ueo pH . - U374
SHe
gnes e cas o tLs26 1 s
> r-—_l_ u18-13,_ 5|Us0 gueo
L SHY T
-12v -
>
3
700 ' 5y +5v +5v +8v MO3
P24
R94 R104 RI106 RIOS o
7 AN CRS 33K 10 2.2K 2.2K 2.2k
2M2905 RA6 IN4148 uso Pl 3 1
e el T L .
B4 R825S (49 740526 ,
10K Y ) 3
q 50 6 2]us0
Qe "‘—_] Ut -13¢ oY
= SH3
aN2219 -12v - 6 BIT MEMORY OUTPUT WORD
CR4 +——y s +oy 45v +5v +5v TO D/A LATCH
7404 {N4148 R89 R65 R R77 'rpoz42
10 20K 20K 295 gtgg 2182 gl%? °
A 1 N 33 10 : ' ‘
Lcer R47 N 5| Us6 Jo? 13 u U713
Jo 2.2k 2rues Jg ¢ @ * ' oRe
5 4 83 741526
’ i ?0" %.510 4 luss 3
10 -13 sjueep@ 2
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= CR3 10 45 +
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: 9] US6 11 ) -
R 22K — @ . — Y30-2
7Oe: C031 474L526 )
u56
Q4 I'—_l_ urs-5. 5|u56)6 2
uid-a 2n2219 4 SH3 T
SH1 -12v -
2 cLock U39 X
¢ 740w 0-001 CR2 4+ 5V +5v +5v + 5v MOG
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POWER DISTRIBUTION

DEVICE +5A | +58 | GND
74LSI0 UIS 14 7
74C00 143" 145, U56 6o 4 | 7
74L500 U4, U24, U5S3 14 7
74C00 uli 14 7
7400 US4 14 7
74C04  U32,U36,U44 14 7
74504 U3 14 7
74C10 us, use 14 7
74LS20  U46 14 7
74542 UB,U9,UI3 16 8
74LS159 Ul 24 12
74LS175 U2 16 8

u25 ,U26 U27 28 U29 U30,
mowz Gy BT URUE L0 | 6 | o
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74L5192 U63,U65 ,U6T 16 8
Tas2sT e s uzs | 'S 8
CD4049 U55,U62 | 8
96L02 U7 .Ul4,U68 6 8
96L02 U4T 16 8
@) PINS 1,4,9,10,11,& 15 CONNECTED TO Vee (PIPLC SH2)

3 ALL CAPACITORS ARE IN MICROFARADS
2. ALL RESISTORS ARE IN OHMS 1/4 W, + 5%
B PARTIAL REFERENCE DESIGNATIONS ARE SHOWN,

FOR COMPLETE DESIGNATION PREFIX WITH
UNIT NUMBER OR SUBASSY DESIGNATION

NOTES :UNLESS OTHERWISE SPECIFIED

HIGHEST REFERENCE DESIGNATION

cs3 |

€5 | J5 [ a1 | Rre7v | ues |

REF DESIGNATION NOT USED
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— o] c2 1 ¢4, c2s 1o cas, » ;
(EIEZESESES 22 apC47 7O €32, 5 o] use o3 U3s-4 PATH |
GND : =4,E8,) l Q
O ENEBEITLE o"IEACH var 74C00
— Ji _;L_ 3 13 ADV PULSES
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FIGURE FO-12. Schematic Diagram,
3-Path Programmer Assy (6025-2015)
(Sheet 1 of 4) (S/N 400101 and on).
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J FIGURE FO-12. Schematic Diagram,
\ PATH TIMER'S

3-Path Programmer Assy (6025-2015)
(Sheet 2 of 4) (S/N 400101 and on).
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FP-53/(FP-54 blank)

Schematic Diagram
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3-Path Programmer Assy (6025-2015)

(Sheet 3 of 4) (S/N 400101 and on).
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o ! — 1 740810 4 €12 3-Path Programmer Assy (6025-2015)
TIMER EnaBLE T (Sheet 4 of 4) (S/N 400101 and on).
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INPUTS FROM +5VA 4 5vA +65VA + 5vA +5V A
6025-2015
3 PATH PROGRAMER —— . @2 - Ra "5 045 10
4.7k 47K 47K 47K a7k S
st
\ MOAOSTER CLOCK
i KH
wp [P EZD vas b4 a . ’ Je
SELECT = vas e
740503 10
SLIP » ? 741503 | | PATH | Ep
ENABLE PATH 2B )— Uas 10 I | LED pISPLAY
12 5 vas pl > 3 >
741503 . | |
5 T74LS03 y |
(E20 2 |
<P 3{E2D> 4@3& ‘13 uar pdl 2{us p? 4‘ u P Ly o | cux )
[ U ) oa—
7aL503 TLS{O- 781500 | | rATe
FaLS00 | |
10
L5)352-6 ] o VAt g | |
3 4 H ¥
SLIP ADD 741500 |
U3l 741504 12 2@ . | | CLx 103 patn
i1 vaz 3 9 ) PROGRAMME
ua2 5 )fL >0 PATH 2
13 500 l | 6025 2015
, '3 74L500 74L 500 | I
H1 PATH ( »a_z_l u49 pil 10 a2 )18
SELECT TG 9| Y | |
PATH { 74L 500 {
PROGRESS " sUIP DELETE 13| V43 5} ua3 ? 6 r— Gt 3
741503 741500 I |
{ 741500 741500 |
]
s ED— ° . Lior— |
vas v
Ny L1 2 | |
740503 741500 ,
PATH 2 ' PATH TO LED
STROBE &5 o | vaa 3 — 9 >—— LED _ plspLAY
ENABLE a [ I STROBE
LOW : ENABLE L‘s Uaa 741500 HlI : ON
Ml : FLASH 9 8 I ' LOW : OFF
+6ya 74LS00 A uM '
43— 5V A 741504
i 7aL500 M
] U_M}—J—_—Q 9 + 5V A I
R6 I I
4.7k rR?
[ 1 4.7k l
5] Us0 3 3 6 l 1PPS. TO
(PaTH § TTAD)— et u us0 p= ? 5 - gf\lﬁgL
s 741503
1o| V50 8
1ppg (PATH2(ETS)-
741503
12
PATH 3@ et
L
+ 5v A<(E6 ) I —t + 5y A
Ja o] Ct C3,C14 TO €53, 57
(8 ¢ T 22 T C53 10 (63,
15v 041 (EACH)
10 + 5v B<ET- . ’ < + 5v B
MODUL E
TEST Ja c2 €4,C54,C55,C56,
POINTS 9 ¢ 155 58, c64, C65,
‘[45" ]: 0.1 (EACH)
E—2— < * L
eND -
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POWER DISTRIBUTION
l.C. N° DEVICE |+5VA [+5vB | GND
U35, udBe yaa 741500 t4 ?
u4t, ud2, yad 74L500 14 7
[uae, uas9, uso Q1503 14 ?
Ut U3, u31,u34 74L509 14 7
uas 74 LS04 14 ?
U4, u9 740606 14 7
us? 74L910 14 ?
u 731542 1b 8
uto U112, W13 741585 16 8
U7, U1%,u28 74LS8112 | e 8
ub,u15,U16 ,UI7 ,U18 74LSI17S 16 8
Uit 745188 16 -]
u20, U235, U24,027 7415192 16 8
u6 7405193 16 8
Ja Ui Uy | 7acsive | 1a ?
USt yub2 7415196 14 7
V21,022,025 ,u26 %L5257 16 8
UB, U4, ude 96L02 16 8
3. ALL CAPACITORS ARE IN MICROFARADS.
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Converter (5035-2002) [Sheet 3 of 3).
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