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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

is 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 equipnent and who is
conpetent in administering first aid. \Wen the technician is aided by opera-
tors, he nmust warn them about dangerous areas.

Whenever possible, the power supply to the equi pment nust be shut off
before begi nning work on the equi pment. Take particular care to ground
every capacitor likely to hold a dangerous potential. \Wen working inside
the equi pnent, 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 equipnent.

VWenever 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 be misled by the term“low voltage.” Potentials as |ow
as b0 volts may cause death under adverse conditlons.

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

The followi ng are general safety precautions that are not related to any specific
procedures and therefore do not appear elsewhere in this publication. These are
reconmended precautions that personnel nust understand and apply during nany
phases of operation and naintenance

KEEP AWAY FROM LI VE Cl RCU TS

Qperating personnel must at all tinmes observe all safety regulations. Unless
specifically directed by this manual, do not replace conponents or make adjustments
i nsi de the equi pment 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 remove power and discharge 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 equipnent except in the presence of
soneone who is capable of rendering aid.

RESUSCI TATI ON - FIRST Al D

Each person engaged in electrical operations will be trained in first aid, par-
titularly in the technique of mouth to nmouth 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 is
required when operating the equipnment. 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 22 and 3-2)
WARNI NG

In the performance of some maintenance procedures, it is necessary to
have the equipnent energized and dust covers renmoved. Extreme care
nmust be exercised in making internal neasurements or adjustnents since

potentially lethal voltages are present. (page 5-2)
WVARNI NG

Use extreme care when making internal adjustnents with power on
Potentially lethal voltages are present in the transmtter.
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WARNI NG
GASES GENERATED BY CHARG NG BATTERI ES

Extrenme caution nust be taken when nmaking connections for the purpose
of testing, charging, or repairing batteries that are charging or have
been recently renmoved from charging. Such batteries probably will be
gassing and the slightest spark, caused by a short circuit, can cause the
battery to expl ode. 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 frames, cigarettes, radio transmtters, generating sets, open-cage
electric notors, or any other type of equipment that nmay cause sparKks,
nust be kept clear of the charging line

VARNT NG

Lifting heavy equipment incorrectly can cause serious injury. Do not
try to lift nmore 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 TCS-4B have been manufactured, are currently in
use, and are described in this technical manual. Functionally and operationally
all versions are the sane. 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 major
conponent (unit ) and nodul e assenbly |evel (paragraph 14).

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

Text paragraphs and figures are annotated to denote applicability 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 neans
the text /illustration applies to all versions of the TCS-4B

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

You can help inprove this nmanual. |If you find any mistakes or if you
know of a way to inprove the procedures, please let us know Mil
your letter, DA Form 2028 (Reconmended Changes to Publications

and Blank Forns), or DA Form 2028-2 located in back of this manual
direct to: Conmander, US Army Communications-El ectronics Conmand
and Fort Monnouth, ATTN : AMSEL-ME-MP, Fort Monnouth, New
Jersey 07703-5007.

In either case, a reply will be furnished direct to you.
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SECTION O
GENERAL

0-1. SCOPE. This manual covers Radio Transmtter T-1373/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 ARMY PUBLI CATI ONS AND BLANK FORMS. 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 equipnent.

0-3. MAI NTENANCE FORMS, RECCORDS, AND REPORTS.
a. Report of Mintenance and Unsatisfactory Equi pment. Departnent of the

Arny fornms and procedures used for equi pnent mai ntenance will be those prescribed
by DA Pam 738-750 as contained in Mintenance Managenent Update.

h. 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 400- 54/ MCO 4430. 3F.

c. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward
Di screpancy in Shipnment Report as prescribed in AR 55-38/
NAVSUPI NST 4610. 33C/ AFR 75-18/ MCO P4610. 19D/ DLAR 4500. 15.

0-4. REPORTI NG EQUI PMENT | MPROVEMENT RECOMMENDATIONS (EIR). |If

your Radio Transmtter T-1373/TRQ 35(V) needs inprovenent, et us know Send
us an EIR  You, the user, are the only one who can tell us what you don't |ike
about your equipnent. Let us know why you don't like the design. Put it on

an SF 368 (Quality Deficiency Report). Ml it to Commander, US Arny

Communi cat i ons- El ectroni cs Command and Fort Mnnouth, ATTN. AMSEL- ME- VP,
Fort Mnmouth, New Jersey 07703-5007. We'll send you a reply.

0-5. ADM NI STRATI VE STORAGE. Adm ni strative Storage of equi pnment issued

to and used by Arny activities will have preventive naintenance perfornmed in
accordance with the PMCS charts before storing. \Wen renoving the equi pment
from admnistrative storage the PMCS should be performed to assure operational
readi ness. Disassenbly and repacking of equipnent for shipnment or limted storage
are covered in[paragraph Z-27|]

0-6. DESTRUCTI ON OF ARWY ELECTRONI CS MATERI EL. Destruction of Arny
electronics materiel to prevent eneny 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 TCS-4B trans-
mtter. The information is presented in seven sections. [Section 1 provides a brief
description of the equi pment and operating specifications. Unpacking instructions,
site requirenments, cabling data and installation instructions are included in[Section
[Z] [Section 3| provides information on operator controls and indicators and describes
operating procedures. Ip_Section 4 are functional descriptions of transmitter circuits.
describes preventive and corrective maintenance procedures for the trans-
mtter and gives a performance verification checkout. contains the wre
lists for reference during maintenance. All oversize draw ngs, such as schematics,
are grouped in the back of this manual as a fol dout (FO

1-3. CGENERAL DESCRI PTI ON

1-4. The TCS-4B transmtter (fllgure I-1)] is one part of an HF Radio Sounder Set
used for frequency managenment of HF circuits. It is used at one end of an HF radio
circuit and transmits a CWsignal which is swept in an upward |inear ranp between
2-16 or 2-30 Mz in 4 minutes and 40 seconds. The RCS-4B radio receiver is a com
panion unit to the TCS-4B transnmitter and is located at the other end of the circuit.
VWhen properly synchronized with a TCS-4B , the RCS-4B receives all radio energy
emtted by the transmtter that ionospheric propagation permts. One RCS-4B can
be synchronized with up to three TCS-4B transmitters.

1-5. Athird part of the set is the Mdel RSS-4 Spectrum Mnitor. The RSS-4 per-
mts a frequency manager to know the occupancy of all 6 kHz channels in the 2-30
MHz band for the last 30 mnutes. Thus, the TCS-4B/ RCS-4B sounder systemtells
the frequency manager what band of frequencies will propagate over a given path,

and the RSS-4 indicates which channels within the propagating band are free from
interference.

1-6. The TCS-4B has up to 100 watts RF output power for transmission directly

by a broadband antenna (required but not supplied). The TCS-4B signal can also
be diplexed onto the sane antenna enployed for the user’s communication transmtter
(up to 2.5 KWPEP) using the diplexer assenbly that is part of the TCS-4B . In the
di pl exed node, only 2 percent of the TCS-4B power (2 watts) is coupled onto the
user’s antenna; the remaining power (along with about 2 percent of the communi -
cations transmtter power) goes to an internal dumry load. If the comunications
transmitter is used on the same circuit being sounded by the TCS-4B, then the prop-
agation data obtained in the sounding accounts for all radiation characteristics of

the user’s antenna.

1-7. The TCS-4B transnitter may be programred to blank transmissions in up to
sixteen bands, up to 60 kHz wide. The center blanking frequency of each band is
progranmed via front panel thunmbwheel switches. Frequency blanking is usually
not an inportant consideration when operating in a diplexed configuration because
of the low radiated power. However, it is a useful feature to reduce potential inter-
ference effects on communications receivers co-located with the TCS-4B transnitter.

1-1
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1-8. The transmtter consists of three nodular units mounted in an environmentally
protective case. The units are the 1024 transmt sweep generator (unit 1), the 5018
power anplifier (unit 2), and the 4011 filter/diplexer (unit 3).

1-9. 1024 TRANSM T SWEEP GENERATOR. This unit controls and generates the
TCS- 4B sweep-frequency signal. The sweep signal originates froma precision quartz
oscillator frequency standard. Fromthis source, a linearly upward frequency ranp
I's devel oped by neans of decade counters which program a frequency synthesizer.
The synthesizer uses a phase-locked |oop technique to control a variable-frequency
oscillator whose output is locked to the internal frequency standard. Since both
transmtter and receiver use identical sweep generator circuits based on identical
frequency standards, only synchronization of sweep start tines is required to ensure
reception of the sweeping signal. The necessary synchronization is performed at

the beginning of operations and is fully explained in the receiver manual TM 11-5820-
917-13. Once synchroni zation is acconplished, the transmtter and receiver clocks
are essentially linked in time. To safeguard this link, a standby battery power sup-
ply is included in the transmt sweep generator unit. The standby battery supply
Is automatically switched on in the event of primary AC line failure and provides
power for the frequency standard, timng circuit, and frequency blanker nenory.

A new battery supply will sustain timng and nmenory functions for approximtely

24 hours. A front panel pushbutton switch initiates a test of the sweep generator,
checking power supply voltages, proper synthesizer |ock, and suitable battery volt-
age.

1-10. 5018 POWNER AMPLI FIER.  The power anplifier receives approximately 1 mN
(0 dBm of signal power fromthe transmt sweep generator and linearly anplifies

it to approximately 100 watts. The power anplifier uses four parallel transistor am
plifiers whose outputs are conbined to produce a near constant output (#3.0 dB max)
over the entire operational frequency band (2-30 MHz). A 32 MHz |ow pass filter

is incorporated into the power anplifier which effectively blocks all frequencies above
32 MHz. Oher filtering circuits are included in the filter diplexer unit.

1-11. 4011 FILTER/ DI PLEXER  This unit contains the circuits necessary to perform
sequential, half-octave, |owpass filtering of the TCS-4B signal as it progresses
through the frequency sweep. The lowpass filtering attenuates harnmonics 60 dB

bel ow the fundanental signal. |In addition, the unit incorporates a 2.5 kWPEP (stand-
ard rating) diplexer, which, when selected, conbines approximately 2 watts of TCS
4B RF output with the communications transmtter output. The bal ance of the TCS-
4B power (98W is absorbed in a 50 ohm dumy | oad nounted on the rear panel of

the 4011. Filtering of the sweep frequency is achieved by detection of the frequency
as the sweep progresses followed by sequential activation of each of eight half-octave
filters (2-2.8 Mz, 2.8-4.0 MHZ, etc.). The 4011 unit also contains circuits for nea-
suring the forward or reflected sweep frequency output power of the TCS-4B. The
measured power is displayed on a neter on the 1024 front panel

1-12. EQUI PMENT SUPPLI ED

1-13. As supplied, the TCS-4B transmtter includes the follow ng itens:

a.  Transmt Sweep Cenerator, Unit 1 P/'N 1024-1000 or P/ N 1024-1100
b. Power Anplifier, Unit 2 P/'N 5018- 1000
c. Filter/Diplexer, Unit 3 P/N 4011-1000 or 4011-1120

1-3
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d. Environnental Shipping Container P/'N 6000-3110-2
e. Interconnecting Cables and Power Cable Refer to

1-14. Different part numbered units (Units 1 and 3) may be included in a TCS-4B.
As a conplete unit, they are fully two-way interchangeable. Wth one exception,
nodul e assenblies within units are also two-way interchangeable. The different part
nunbered nodul es used in the units and their interchangeability are as follows:

UNIT 1 1024-1000 1024-1100
1. Sweep Synthesizer Assy 5030-1001 Interchangeable with 5030- 1101
2. Standby Battery Supply 6025-1008  NOT Interchangeable with 6025- 1018
Assy
UNIT 3 4011- 1000 4011- 1120
3. Filter Set 4011-1004  Interchangeable with 4011-1104

1-15. EQUI PMENT REQUI RED BUT NOT SUPPLI ED

1-16. Proper operation of the TCS-4B transmtter requires use of a broadband HF
antenna which is not supplied. No damage to the TCS-4B will result if a narrow

band antenna is enployed. However, the received signal power vs. frequency at

the RCS-4B receiver nmay be so limted by the transmtter antenna radiation |oss that
an accurate picture of ionospheric propagation conditions may not be possible. Al
cables to connect the TCS-4B to the antenna nmust also be supplied. The TCS-4B

enpl oys a type HN connector for RF output. All connectors and adapters from the

HN output to the user's antenna cable nust be supplied. Test equipment for servicing
and fault isolation of the TCS-4B are not supplied. Recommended itens are |isted

in
1-17.  SPECI FI CATI ONS

1-18. [Table TI-71 lists the technical specifications and tested performance character-
istics of the TCS-4B transmtter.

1-19. RELATED PUBLI CATI ONS

1-20. Information in the following publications is relevant to operation and service
of the transnitter.

Title Nunber
Illustrated Parts Breakdown, T™M 11-5820-918- 23P
TCS-4B Transmtter
Qperation and Maintenance Instructions TM 11-5820-917-13

RCS- 4B Recei ver

1-4
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TCS-4B Specifications and Characteristics

SPECI FI CATI ONS

Frequency Range
(Sweep Linmts)

2-16 MHz and 2-30 MHz, selectable by
front panel swtch.

Qut put Waveform

Linear FM Cw

Sweep Rates

50 kHz/sec in 2-16 MHz range. 100 kHz/
sec in 2-30 Mz range. Selected auto-
matically by frequency range swtch.

Transmitting Times

Automatic sweep start at any of 12 tines,
spaced 5 mnutes apart each hour; each

time selectable as transmt or no transmt.
Sweep to be manually initiated, term nated,
or reset at any tine.

Qut put  Power

0.2 Wand 2.0 Wfrom dipl exer, +3 dB,

sel ectable by front panel switch; 10 Wor
100 W non-di pl exed out put, +3 dB, select-
able by front panel swtch.

Di pl exer Power Rating

2.5 kW PEP from comuni cations trans-
mtter, to a 50 ohmantenna with |ess than
2:1 VSWR

Di pl exer
Insertion 1o0ss

Less than 0.5 dB in 50 ohm|line

Change in Long-Term
Timng and Frequency

Less than 5 x 10724 hours
After a 12 hour warnup.

St andby Power

24 hours, mninum to maintain timng
synchroni zation in a 23°C anbient tem
perature

Noi se and Spurious
(non- har noni c)

In conformance with ML-STD 461A, para-
graph 6.3.3 for diplexed output. Geater
than 55 dB down from fundanental .

Har noni cs

G eater than 60 dB down from fundanent al

Sweep Linearity

Sufficient to obtain 100 m crosecond or
better time-delay resolution with -30 dB
si del obe |evel.

Primary Power

115/230 VAC +10%; 47-440 Hz; 1500 watts

Temperature

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

1-5
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Table 1-1. TCS-4B Specifications and Characteristics - Continued

Relative Humdity Up to 85% operating;, up to 96% non-
(non- condensi ng) operating and storage
Physi cal Di mensi ons See for dinmensions

1-6
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SECTI ON 2
| NSTALLATI ON

2-1. | NTRODUCTI ON

2-2.  This section contains instructions for installing the transmtter and for making
all necessary cable interconnections before putting the systeminto use. Details on
storage and reshipnent are al so included.

2-3. UNPACKI NG AND | NSPECTI ON

2-4. The transmtter is shipped fromthe factory in a fully assenbled condition within
its environnental |y protective case. For shipment, it is enclosed in a nmoisture resis-
tant barrier material with dessicant and humdity indicator and packed in a wooden
box. The gross weight of the transmtter in its shipping container is less than 425
Ibs. Wen removed from the shipping container, the transmtter can be transported
by forklift to its operating site. The shipping containers should be inspected for
external damage, and if damage is evident, the carrier should be notified.

NOTE
The transmtter case is marked to indicate position for the fork lifts.

2-5.  To unpack the TCS-4B, renmove the top of the shipping container. Care should
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 TCS-4B. The transmtter (now upside down) should be rolled upright.
Check all itenms against the packing list. The shipping container and associated pack-
ing material should be retained for possible use in reshipnent or storage of the trans-
mtter.

2-6. I NSTALLATI ON REQUI REMENTS

2-7. CGENERAL. The transmtter operates satisfactorily within tenperature linmts

of Oto 50°C and up to 85% relative humdity. For long termoperational stability,

the equi pnent shoul d not be exposed to excessive shocks (exceeding 15 g's), high
dust levels, or extrene fluctuations in temperature. The 1024 and 5018 units of the
transmtter have internally mounted cooling fans. The fan on the 1024 unit exhausts
through a vent on the left side, and the fan on the 5018 unit exhausts through a
grill on the rear panel. Adequate clearance nust be allowed for the free flow of air
to both units.

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

of the units. Refer t¢_figure 2-1 for suggested nounting details.

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

2-1
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2-10. ENVI RONMENTAL CASE ENCLOSURE. The TCS-4B is supplied in an environ-
nental case. This configuration is particularly suitable for shock or vibration prone
environments. The container cones conplete with four carrying handles for conven-
ient local transportation. In addition, front and rear doors renove easily for access
to equipment. The external dinensions and weight of the unit are shown in[figurel
2-2. Front and rear covers of environmental case nust be removed to provide ade-
quate ventilation when operating the TCS-4B.

2-11. PONER CONNECTI ON

2-12. LINE VOLTAGE. The TCS-4B transmtter may be operated fromeither 115

or 230 volt (£10%, 47 to 440 Hz power lines. A toggle swtch nounted near the power
supply, (refer to[figure 2-4)] of each of the three units conprising the transmtter
permts easy conversion fromeither voltage. Access to the switch is obtained by
removing each unit fromthe case and renoving the top cover of the unit. In the

5018, the top subchassis plate (see fig. 2-3) nust also be renoved. The switch will

be visible fromthe top and switch positions are marked 115 and 230[ Figure 2-4 shows
the switch [ocation on the power anplifier unit and is typical for the other units.

WARNI NG

A three-wire (line, neutral, and safety ground) AC line power connection
Is required when operating the equipnent. |f 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 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
as follows:
Uni t 115V 230V Type
1024 1A 1/2 A Nor mal Bl ow
5018 15 A 8 A Sl ow Bl ow
4011 1A 1/2 A Nor nal Bl ow

Make sure toggle switch for each unit is in the correct position.

2-2
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Table 2-1. Transmitter Interconnect Cables

Cabl e BR cabl e

desi gnation part number From To Remar ks

W 8120-4000- 72 1J2 3J3 Control of 4011 direct/diplex
relay and 4011 RF power sensor
output to 1024

W2 8120- 5000- 72 3J5 1J1 1024 AC Power in from 4011

8 8120- 5001- 48 3J4 2J4 5018 AC Power in from4011

W 8120- 0201- 120 AC 3J6 AC Line Power In

Power

Wb 8120-2002- 48 2J3 3J2 5018 RF (100W CQutput to 4011

W6 8120-2004- 48 2J2 3J1 5018 RF (10W Qutput to 4011

wWr 8120- 2004- 48 1J3 2J1 1024 RF Qutput to 5018 RF | nput

Connection from the user’s comunications transmtter to the 4011 front panel is into J8

bot t om) .

connectors.

HN coaxia
equi val ent .

TCS-4B output is fromJ7 to the antenna. J7 and J8 are type
The mating cable should use an HN plug, such as UG 59 or

FI GURE 2-1.

N_ TYPICAL 19" RACK
(REAR VIEW)

UNIT RACK FRAME

L

MTG RAIL
"x2"x 1/8"
ANGLE

ELSTFO02

Rack Mounting for Transmtter Units
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13 3/8
(339) =%;§ Eé}: 28
;if | : (711)
L & 21
FRONT / e | Ay
17" SIDE VIEW | |
L —! | |
ENTE \
CENTER 1~ v
GRAVITY (559)
28 1/2
(724) — 3 3/8 (86)
N =
lf _________ :ﬂf:]___1:
12 1/2 { l
(317) | { 24
_i | | (610)
' & | 17 1/4
FRONT { } (438)
| PLAN VIEW |
S | B R
~~ T A———d ~
DIMENSIONS: 442:/,////"'
All dimensions in inches CARRYING HANDLES ELOTFOO3

and (millimeters)

SHI PPI NG DI MENSI ONS (wi th environnent al

W dt h:
Dept h:
Hei ght :
VOLUME:

SHI PPI NG VOLUME:
VEI GHT
SHI PPI NG WEI GHT:

2-4

case):
24.0 inches (610 nm
28.5 inches (724 nm)
31.2 inches (795 nMm
12. 37 cu.

feet (0.35 cu. neter)

26.45 cu. feet (0.75 cu. neter)

305 1bs (138.3 kg)
424 |bs (192.3 kg)

FIQURE 2-2. Transmtter Dinensions.
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J3
J2 FRONT 4
)
Yo ﬂh
opo @

FIGURE 2-3. Upper 5018 Chassis Plate Showing Internal Cable
Connectors (2A1) .

115/230 V Toggle Switch
NOTE: Lift to Toggle (positions marked on sub-chassis)

EL9TFOOS

FIGURE 2-4. Power Supply (2A2) Line Voltage Switch,
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2-13. PONER CABLE. The transmitter is provided with a detachable line cord (8 feet
l ong) having a standard 15 anpere plug NEMA 5-15P (2 blades with round grounding
pin) at the supply end. Exposed portions of the equipnments are grounded through
the round pin of the plug for safety. A non-grounded two bl ade receptacle shoul d
not be used without use of a grounding-type connector adapter.

2-14. CABLES AND CONNECTORS

2-15. A list of cables used with the transmtter is given in_table 2-1. Connectors used
are given in In addition, cable connections are illustrated in[figure 2-5]

2-16. BATTERY | NSTALLATI ON

2-17. Two different types of standby battery supplies are used in the TCS-4B. Some
transmtters have a non-rechargeable battery supply (P/N 6025-1008) that uses stand-
ard D-cell batteries. Qher transmtters have a rechargeable supply (P/N 6025-1018)
that includes an integral charging circuit and uses sealed |ead acid cells. Refer to

ei ther [paragraph 2-18 br 2-19 as applicable.

2-18. NON RECHARGEABLE BATTERY SUPPLY (P/N 6025-1008). The standard
D-cell batteries may or may not be installed in the transmitter 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 bat-
teries, proceed as follows:

a. Loosen two captive thunbscrews at front of battery drawer on 1024 front panel.
b. Pull out battery drawer entirely.

c. Renove two screws at top of 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
polarity markings on base of container.

2-19. RECHARGEABLE BATTERY SUPPLY (P/ N 6025-1018). The rechargeabl e bat -
tery supply is installed for shipment in a drawer located in the front panel of the 1024
unit. Since the battery supply may have discharged during shipnent, battery power
should not be relied on for the first 12 hours of operation. An internal charging cir-
cuit maintains a continuous charge on the battery supply when AC line power to the
1024 is on. After a 12 hour charge (with the 1024 turned on), the battery pack pro-
vides standby power for up to 24 hours (at 23°C). Refer t[0_paragraph 3-1% and 3-16
for additional information.

2-20. POST- 1 NSTALLATI ON CHECKOUT

2-21. The electrical performance of the transmitter should be verified before being
put into normal operation. The performance test described in[Section 5 is perforned
as the post-installation checkout prior to operation.
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2-22. STORAGE AND RESHI PMENT

2-23. STORAGE. The maxi num recomended storage environnment shoul d not exceed
-40 to 71°C tenperature or 96% humdity. For long term storage, repackaging of the
equi pnent and sealing of the cables into noisture proof bags are recomrended. For
storage exceeding two days, the shutdown procedures of paragraph 3-19 or 3-16
shoul d be followed.

2-24. RESH PMENT. The environnental container offers sufficient protection for re-
shipnent of the TCS-4B . The container has bottomrails to facilitate handling with

a forklift. The front and rear covers should be in place when moving the unit and
extrene care should be taken to avoid damage to the instrument.

2-1
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FIGURE 2-5. Transmitter Cable Connections.
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Table 2-2. Transmitter Connectors
Conn Part no. Nane Description
[J1 MS3102A- 16- 10P A C. Power 3 Pin Power Receptacle
1J2 348- 40E10- 12S1 Control 12 Pin Receptacle
1J3 28JS 145-2 RF. Qut Coaxi al Connector, BNC
Jack, Fenmle
1J4 28JS 145-2 1 PPS Coaxi al Connector, BNC
Jack, Femml e
2J1 28JS 145-2 RF. In Coaxi al Connector, BNC
Jack, Femnl e
2J2 28JS 145-2 R F. Qut 10W Coaxi al Connector, BNC,
Jack Femml e
2J3 36000 RF Qut 100 W Coaxial Connector, 'N
Type
2J4 MS102A- 16- 10P A.C. Line In 3 Pin Power Receptacle
3J1 (F) UG 61A/ U RF Qut to Coaxi al Connector, 'HN
Ant enna Type
3J2 (F) UG 61A/ U RF. In Coaxi al Connector, 'HN
2.5 kW Type
3J1 (R 28JS 145-2 RF. In 10W Coaxi al Connector, BNC
Jack, Femml e
3J2 (R 36000 RF. In 100W Coaxial Connector, ‘N
Type
3J3 (R 348- 40E10- 12S1 Centrol 12 Pin Receptacle
3J4 (R MB3102A- 16- 10S A C. Line Qut 3 Pin Power Receptacle
to 5018
3J5 (R MS3102A- 16- 10S A C Line Qut 3 Pin Power Receptacle
to 1024
3J6 (R MS3102A- 16- 10P A.C. Line In 3 Pin Power Receptacle
NOTE : F = Front Panel, R = Rear Panel

2-9/(2-10 bl ank)
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SECTION 3
OPERATI ON

3-1. | NTRODUCTI ON

3-2. This section provides the basic information required to operate the TCS 4B
transmtter. 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 transmtter are |located on
the front panel of the transmit sweep generator unit. Individual power on-off swtches
for control of primary power are located on the front panels of the 1024 and 4011.
Qperator controls consist of pushbutton swtch-indicators and toggle, thunbwheel,

or rotary switches. Controls and indicators are illustratedin figure]3-1. and function-
ally described in

3-5. COPERATI NG | NSTRUCTI ONS

3-6. CGENERAL. The TCS-4B transmtter is normally operated in a fully automatic
nmode once the transmitter is initially set up and synchronized with an associated, re-
notely |ocated TCS-4B receiver. Four nodes of operation are available: continuous,
manual , set, and programrer. Each node has a particular purpose and provides dif-
ferent functions. A node of operation can be selected or the node changed while the
transmtter is operating (frequency being swept) wthout affecting the frequency
sweep or system tine.

a. Continuous Mde. The continuous node of operation is intended for use during
service test of the transmtter. Wth the MODE switch in CONT position, the trans-
mtter provides an output that is swept and recycled between the |ow of 2 Mz and
the preset high of either 16 or 30 Miz. The path progranmer M NUTES swi tch and
the RESET, START, and STOP switches have no effect on transmtter operations in
this mode. |If the sweep is stopped, placing the MODE switch in CONT position starts
the sweep.

b. Mnual Mde. In manual node, the frequency 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 transmtter frequency for maintenance
purposes. Wen started, the frequency sweep will advance from 2.00 MHz to the pre-
set high limt and reset to 2.00 MHz. If, during a frequency sweep, the STOP switch
is activated, the sweep stops and the transmtter radiates at the fixed freugency.
Systemtine is not affected by actuation of START, STOP, or RESET switches in man-
ual node; only the frequency sweep is controlled. The RF output of the transmitter
is always on in MANUAL node.

3-1
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¢c. Set Mde. In set node, the transmtter clock can be started, advanced, or re-

set to zero. Although the STOP switch is illuminated with the MODE switch in SET po-
sition, the stop function is not enabled. The path programmer M NUTES swi tches are

active in the SET node, and the frequency sweep will start automatically at each 5-
mnute interval that is enabled in the same way as described bel ow for the programer
mode. The SET node can be used for normal, automatic operation; however, since
the START, RESET, and ADV TIMER switches are active in this node, it is a better
plraclzti ce to operate in the programmer nmode to prevent accidental reset of the system
clock .

d. Programer Mode. The programrer node is typically used for normal, auto-

matic operatron after the transmtter and associated receiver are synchronized. In
this mode, a sweep may be initiated at each 5-mnute interval of the hour depending

on the position selected for the programrer M NUTES sw tches. The START, STOP,
RESET, and ADV TIMER switches are disabled in this nmode. A transmtter frequency
sweep is initiated for a particular 5-mnute period if the corresponding programer

M NUTES switch is in Up (on) position. The sweep is inhibited for the 5-mnute period
when the MNUTES switch is in down (off) position. At the end of each clock hour
(end of the 55th mnute sweep interval), the cycle automatically repeats.

3-7. INITIAL CONTROL SETTINGS AND START-UP PROCEDURES. |n preparation
for normal operation of the transmtter, the follow ng control settings are made and
start-up procedures performed. Mst of the operating controls are located behind the
front panel door on the right side of the sweep generator unit. Performthe follow ng

procedures:

WARNI NG

Make sure that the TCS-4B frame is grounded by the three-wire, three-

prong power cord or a separate ground strap before operating. If not
grounded the TCS-4B frame and exterior panel could be at a potentially
dangerous voltage |evel.

a. Mke sure that the BAT switch is in OFF position. The only time that the BAT
switch should be ONis when the transmtter is on and synchronized with the receiver,
or to test for battery voltage.

~b. Set DIRECT/DIPLEX switch to either position depending on the antenna coup-
ling to be used: DIPLEX if the antenna is being shared with a communications trans-
mtter, DIRECT if the antenna is dedicated to the TCS-4B transnmitter. The DI RECT/

DIPLEX switch is a |ocking-type toggle switch. The toggle |ever nust be pulled out
to change position of the swtch.

c. Connect antenna cable to 4011 front panel connector (RF Qut to Antenna).
CAUTI ON

Ensure that correct connections to a comunications transmtter fromthe
4011 front panel (RFIN) and fromthe 4011 front panel to the antenna
RF QUT) are nade. Incorrect connections can cause severe danmage to
the TCS-4B.
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d. Set the .1 PWR/FULL PWR switch to the desired power level. Wen in DI RECT
operation, transmtter output power is nomnally 10 watts with the switch in .1 PWR
position; the output is nomnally 100 watts with the switch in the FULL PWR position.
In the DI PLEX operation the output power is nomnally 0.2 watts in the .1 PWR position
or 2.0 watts with the switch in the FULL PWR position. Normally for start up opera-
tion, the transmtter is operated in DIRECT, FULL PWR until synchronization is ob-
tained with the receiver. The higher output power in this configuration makes the
synchroni zatoin procedure easier for the RCS-4B operator. Once proper synchron-

I zation is achieved, the transmtter power |evel and diplexer configuration may be
changed to meet operational requirenents.

e. Set UPPER FREQ switch to either 16 or 30 to agree with receiver.
f.  Press front panel POAER pushbutton swi tches of 1024 and 4011 ON.
g. Turn off (down position) all PROGRAMMER M NUTES switches on 1024.

h. Place MODE switch in MAN position; then press RESET switch to set frequency
sweep at the lower Iimt of 02.00 on the MHz frequency display.

I, Place MDE switch in SET position; then press RESET, then START, and
RESET again to set systemtime at 00:00 on the MN /SEC clock display.

. If frequency blanker is not to be used, set BLKR PROG RUN switch to PROG
| f JbI anker is to be used, performthe followng steps to set up the desired blanking
frequencies in nenory.

(1) Place BAT switch to ON position.

(2) Set BLKR PROG RUN switch to PROG

(3) Set the CHANNEL thumbwheel switch to O position. Sixteen storage channels
"0" to "15" are available for establishing sixteen discrete blanking frequencies. If
only a few blanking frequencies are to be used, any of the storage channels may be
sel ected without regard to sequence.

(4) Set BLANKER FREQ thunbwheel switches to the desired center frequency.
The set frequency represents the center of a 60 kHz band during which the trans-
mtter output will be disabled.
NOTE

For transmtters prior to serial nunber 400100, the blanking band is 20
kHz wi de (not 60 kHz).

(5) Prss BLKR STORE switch to enter the set BLANKER FREQ in nenory.

(6) The stored frequency should be checked by pressing the BLKR DSPL (dis-
play) switch and observing the readout on the MHz frequency display.

(7) Advance CHANNEL thunmbwheel switch to next available position.
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(8) Repeat steps 4 through 7 to store up to 16 blanking frequencies. If fewer
than 16 blanking frequencies are to be stored, program the unused channels to 00.00
VHz.

NOTE

In turning the transmtter power off and then on with the standby power
supply off, the blanker frequency nenory will store some random nunbers.
Therefore, it is always necessary to check all channels for the proper
setting prior to operation follow ng shutdown.

(9) Place BLKR PROG RUN switch in RUN position.
k. Allow twenty-minute warmup for the transmtter frequency standard to stablize.

|, The path programmer M NUTES switches should be set in coordination with the
operator of the RCS-4B receiver. The RCS-4B may be operated with up to three dif-
ferent transmtters, but only one at a tinme. Thus, the M NUTES switches are pro-
vided to establish the tines that a particular transmtter will be received. For ex-
anple, transmtter 1 may be set to 00, 15, 30 and 45. Transmitter 2 set at 05, 20,
35 and 50 and transmtter 3 set at 10, 25, 40 and 55.

m In coordination with the operator of the RCS-4B Receiver, synchronize the start
of systemtime. The MODE switch should be in SET position and the START switch
pressed at the desired second for sweep start. See the technical manual for the RCS
4B (T.0 31R2-4-470-1) for further details on synchronization.

The ADV TIMER button can be used to set the transmitter quickly to real time
(as determned fromWW or simlar source). It may also be used to start the trans-
mtter with a timng offset. This is done so that individual transmitters can be dis-
tingui shed from each other. Follow these steps to begin a sweep with a timng offset:

(1) Determine how much time the start of the sweep is to be offset. For ex-
anple, the offset is to be 2 mnutes and 20 seconds.

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

(3) Carefully note when the watch or standard reaches 00 seconds of a mnute.
Note the minute (for exanple, 16 mi nutes past the hour).

(4) Count 20 seconds (for this exanple) on the watch. Wen it reaches 20
seconds press the START button. The tiner display will now start on the 1024.

(5) Press the ADV TIMER button to set the mnute counter on the display to
the real tinme (fromdigital watch or WW) minus two minutes (for this exanple).
Thus, if it was 16 m nutes passed the hour, the ADV TIMER button nmust be pressed
to read 14 mnutes on the display.

(6) The transmtter is now offset 2 mnutes and 20 seconds after real tinme. This

can be checked by conparing the display with WW or the digital watch when the dis-
play reaches a mnute nmark.
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0. Place BAT switch to ON position.

. Wth the transnmitter sweeping and the battery supply on, performa transmtter
sePf test by pressing TEST switch. Two functions are checked.

(1) In the systemtest, a go/no-go indication is provided for determning oper-
ation of the synthesizer and power supplies. |f the SYST green indicator lanp |ights,
operation is correct. |f the SYST red lanp lights, a malfunction is indicated. Refer
to the maintenance procedures of $ection 5 for instructions to correct fault.

(2) (Applicable to units with non-rechargeable battery supply, P/N 6025-1008
only). The condition of the standby battery supply is also checked when the TEST
switch is actuated. |If only the green BAT test lanp lights, the battery voltage is
23 volts or greater which is the acceptable condition. |f both the green and red BAT
lanps light, the condition of the battery is marginal but operational (voltage between
18 and 23 volts). If only the red BAT lanp lights, the battery voltage is 18 volts
or lower, and the battery (18 alkaline D-cells) nust be replaced.

(3) (Applicable to units with rechargeable battery supply, P/N 6025-1018 only).
The condition of the battery supply and charging circuit is also checked when the
TEST switch is activated. |If only the green BAT lanp lights, the battery supply is
satisfactory (not fully discharged) and the charging circuit is operating. If the red
lanp or both red and green lanps light, the possible indications are: the BAT switch
is OFF;, the battery supply or charging circuit is malfunctioning; or the battery sup-
ply is fully discharged. To check the actual charge of the battery, refer to proce-
dure in[paragraph 5-26]

3-8. NORMAL OPERATI ON. During normal operation of the transmtter follow ng
performance of the start-up procedures, routine operator actions are perforned in
coordination with, and usually at the direction of the RCS-4B receiver operator. Typ-
ical operations are as follows:

a. Wth the sweep and clock started, place MODE swtch in PROG position. The
frequency sweep will advance from2 Mz to the upper limt of either 16 or 30 M
(as selected by the UPPER FREQ switch) in each five mnute period of the hour. The
individual five-mnute periods are enabled or disabled by the path programmer MN -
UTES switches. If a particular MNUTES switch is down, disabling the transmtter
sweep, the frequency display remins at 02.00 MHz and there is no transnmitted signal
for that 5-mnute interval. The transmtter MN SEC clock continues to run.

b. Atransnitter self-test can be performed at any tine and has no effect on trans-
mtter operation. Refer to step p[ paragraph 3-7 &bove for description of self test
procedure.

c. Proper forward and reflected power can be measured at any time. In DI PLEX
with the FWD/ REFL switch on the 1024 front panel in the FWD position, the needle
should remain in the green zone; with the switch in the REFL position, the needle
should remain below the red zone. In DIRECT node, the measurement of forward and
reflected power may vary considerably depending on the |oad inpedance of the an-
tenna. Meter readings inside and outside colored zones can be expected during nor-
mal opertion. As a general guide, if the forward power indication is in the green zone,
and the reflected power indication is below the red zone, then the VSWR is |ess than
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6:1. Any VSWR |ess than 10:1 is acceptable for chirpsounder use in typical appli-
cations. The TCS-4B cannot be damaged by any VSWR (from open circuit to dead
short), but the quality of the received ionogram may be greatly reduced when using
poorly matched antennas. It is desireable (but not absolutely necessary) to operate
with antennas that match to within 4:1 VSWR over nost of the frequency range of in-
terest.

3-9. STANDBY POWAER

3-10. In the event of a power loss, all displays will turn off. If battery power is

on, the internal clock will continue to function and the blanker menory will be re-
tained until primry power is restored or the batteries run down. The duration of
battery life is dependent on anbient tenperature. At 23°C battery life will exceed
24 hours. At 0°C, battery life may be no longer than 8 hours. When prinmary power
s restored after an interruption, the transmtter may generate a random out - of - se-
quence frequency sweep. Wen this sweep is conpleted and an automatic reset occurs,
normal operation will commence on the next programmed 5-minute interval.

3-11. SHUTTING DOM THE TRANSM TTER

3-12. If the transmtter RF output is to be turned off, but time synchronization main-
tained indefinitely, l|eave the 1024 AC power on, and shut off the 4011 (and 5018)
power .

3-13. If all transmtter power is to be shut down, but time synchronization (tenpo-
rarily) maintained, make sure that the BAT switch on the 1024 is ON

3-14. If transmitter is to be shut down with [oss of time synchronization, turn BAT
swtch OFF. Then, turn off power switches of the 1024 and the 4011.

3-15. For shutdown of nore than two days, the follow ng steps should be perforned:

a. For transmtters with the non-rechargeable standby battery supply (P/N 6025-
1008), turn BAT switch OFF, and then turn off the 1024 and 4011 power sw tches.

b. For transmtters with the rechargeable standby battery supply (P/N 6025-1018),
perform these steps:

(1) Operate equi pment fromnormal AC line power for 24 hours (mninum to
fully charge batteries. (Batteries nust not be stored if discharged.)

(2) Turn on BAT switch on 1024 front panel.
(3) Turn off AC line power to TCS-4B.
(4) Press TEST switch on 1024 front panel and verify green BAT test indication.

(5) Renove battery supply from 1024 and nomentarily press battery cutout push-
button ( S 1) through hole in battery box top cover.

(6) Reinstall battery supply in 1024 with AC |line power off.

(7) Press TEST switch on 1024 front panel with AC Iine power off and BAT
swtch ON. Verify that BAT test lanps on front panel do NOT |ight.
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(8) Turn off BAT switch.
(9) Secure equipnent for shipping or storage
CAUTI ON

Do not turn on AC line power to instrunent at any tine after the batteries
are disconnected with battery box cutout pushbutton until equi pment

is ready for normal use. Applying AC line power to unit automatically
reconnects batteries to battery charger circuit (even with front pane

BAT switch off) and slowy discharges batteries when AC line power

is renmoved. |If AC line power is accidentally applied prior to storage
repeat procedure starting at step 2 above.

3-16. For long term storage (nmore than six nmonths) of transmitters with the non-
rechargeabl e standby battery supply, remove and store separately the D-cell bat -
teries. For transmtters with the rechargeable battery supply, first, performthe
procedure of_paragraph 3-13, b above, then renove the conplete battery drawer
assembly fromthe 1024 and store separately to avoid damage from any possible battery
cell |eakage.

NOTE

Early versions of the rechargeable battery supply - part nunber 6025-
1018, Revision A - did not include a battery cutout pushbutton switch
(S1). Later versions - Revision B and on - include the cutout swtch
(S1) and a deep-discharge battery protection circuit that prevents bat-
tery damage if the battery supply is accidentally left on and allowed to
di scharge. The Revision A version of the battery supply may suffer
per manent damage, and can not be recharged, if it is allowed to com
pletely discharge or if it is stored for long periods wthout first being
fully charged. Qperating procedures for the Revision A version of the
rechargeabl e battery supply are the same as for the non-rechargeabl e
battery supply. However, the Revision A rechargeable battery supply
should be stored only after it is fully charged. If difficulties or poor
performance are encountered with the Revision A battery supply, con-
tact BR Communications for assistance or repair.
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Table 3-1. Controls and Indicators
Figure .
reference Contr ol Function
L. C ock Display - Provides numeric display of systemtime in mnutes
M N SEC and seconds.
2. Frequency Provides numeric display of transmitted frequency
Display - Mz truncated at 10 kHz; also provides readout of
stored bl anker frequencies when BLKR DSPL
switch activated.
3. Qut put Power Provi des indication of forward or reflected power
Meter and FWY to/fromdiplexer or antenna. Wth switch in FWD
REFL Switch position, neter reads forward output power of
transmtter. Reading should be in green zone of
neter. Wth switch in REFL position, neter reads
reflected, or reverse, power. Reading should be
bel ow red zone of neter.
NOTE
When operating in DI RECT node, considerable variation in needle
position may occur due to antenna VSWR variations with frequency.
Meter readings inside and outside colored zones can be expected
durng normal operation. The transmtter will not be damaged by
any VSVWR
4. TEST When pressed during transmitter sweep, initiates
Swi t ch-indi cat or both a transmtter functional test and a standby
battery voltage test. Results of test are shown by
indicators 5 6, 7, and 8 bel ow.
5 SYST I ndi cates (when lighted) a malfunction in one or
| ndi cator (Red) more power supplies or inproper synthesizer
operation.
6. SYST I ndi cates (when |ighted) both synthesizer and
I ndicator (G een) power supplies are functional (operational during
button depression only).
1. BAT Two |anps indicate standby battery condition.

I ndi cator (G een)

BAT
| ndi cator (Red)

Lanps are activated by circuitry that measures
battery box termnal voltage. For the non-re-
chargeabl e battery supply (P/N 6025-1008), a test
is performed with AC Iine power either on or off,
battery switch (13) on, and TEST switch (4)
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 re-
chargeabl e battery supply is in a |ow charge con-
dition, turning off AC line power can cause |oss of
synchroni zation. |f operating in synchronization
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Controls and Indicators - Continued

Functi on

with a receiver, this test should be made with AC
line power on. In this case for the rechargeable
battery supply, the green BAT |anp shoul d al ways
light unless the supply is fully discharged or de-
fective in which case the red/green or red |anps
will light. (Refer {0 paragraphs 5-26 and 5-27

for test description). For the non-rechargeable
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 - wll need replacing soon
(Voltage between 18 and 23 volts).

® Red ON only = Battery condition unacceptable
(voltage less than 18 volts); indicates very
weak or dead batteries, or battery switch (13)
is off.

® Red and green both OFF = This condition oc-
curs only when the AC line power is off and
the battery voltage is less than 14 volts indi-
cating that the battery switch is off or the
batteries are totally dead.

Table 3-1.
Figure
ref erence Contro
9, BLANKER FREQ
Swit ches

A four-segment thumbwheel switch for setting fre-
quenci es between 02.00 MHz and 29.99 MHz in nem
ory to be used for blanking transmtter output. In
conjunction with CHANNEL and STORE switches,

up to 16 discrete frequencies can be placed in mem
ory. During transmtter operation, menory is
automatically interrogated and the RF output trans-
mssion is disabled for an interval of + 30 kHz about
the stored blanking center frequencies.

NOTE

For transmtter prior to serial nunber 400100, the blanking interva

is + 10 kHz.

10. CHANNEL
Switch

3-10

A single thunbwheel switch with digits 0 through
15 is used to select menory channel for storage of
bl anki ng frequencies or readout of stored frequen-
cies. Channel selection is enabled only with PROG
RUN switch (item 14) in PROG position
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Table 3-1. Controls and Indicators - Continued
Figure
reference Control Functi on
11. BLKR STORE Wien actuated, causes the frequency set on
Pushbutton Switch | BLANKER FREQ switches to be stored in nenory
channel selected by CHANNEL Switch. This
switch is enabled only with PROG RUN switch in
PROG posi tion.
12 BLKR DSPL Wien actuated, enables readout on Mz frequency
Pushbutton Switch | display of blanker frequency from menory of
sel ected CHANNEL, providing PROG RUN sw tch
s in PROG position. |f PROGRUN switch is in RUN
position, erroneous display of nmemory can occur.
13. BAT QV COFF On/ O f control for battery circuit of timer auxil-
Switch lary power supply.
NOTE
In all Operational nodes, the BAT ON OFF switch should be left on.
Wien on, battery control of the timer becomes automatic in the event
of a main AC line power failure.
14. PROG/ RUN A two-position toggle switch that controls the
Switch frequency blanking function. In PROG position,
the bl anker menmory may be | oaded or checked, and
frequency blanking is disabled during a sweep. In
RUN position, the nmenory frequency settings wll
automatically blank the transmtter output as
described in 9 above.
15. Dl PLEX/ DI RECT A two-position, locking-type toggle swtch that
Switch selects the transnitter output connection. The
toggle lever is spring-loaded to lock and nust be
pul led out to change switch positions. In DI PLEX
position, TCS-4B output is passed through inter-
nal diplexer, and approximtely 2% of output power
reaches antenna. This node used for diplexing
TCS-4B sweep onto a comunication transmtter
signal. In DI RECT node, TCS-4B output is con-
nected directly to the antenna bypassing diplexer,
and the communication transmtter input connection
on 4011 unit is open circuited.
16. UPPER FREQ A two-position toggle switch that selects trans-
16/30 Switch mtter sweep range of either 2 to 16 or 2 to 30

MHz.
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Table 3-1. Controls and Indicators - Continued
Figure
reference Control Function
NOTE
Changing position of UPPER FREQ switch during a frequency sweep
may cause the transmtter to reset to 2 MHz until the next sweep
start time. The position of this switch should only be changed when
the sweep is stopped.
17. ADV Tl MER Wien actuated, advances systemtime one mnute.
Pushbut t on MODE swi tch nust be in SET position.
18. M NUTES 12 toggle swtches |abeled 0 through 55 in five
Pr ogr amrer mnute increments for control of sweep start dur-
Swi t ches ing any hour period. These switches are active
only when MODE switch is in SET or PROG posi -
tion. \Wen in up position, the transmtter sweep
will start; with the switch in down position the
sweep is disabled for the particular five-mnute
peri od.
19. .1 PW/ FULL PWR| A two-position toggle switch that selects either
Switch full power or 1/10th of full power for TCS-4B
transmtter output to antenna.
20. RESET Wien MODE switch is in MAN or SET position,
Pushbut t on switch [ights to indicate reset function is enabled.
Swi t ch-indi cat or Wien actuated in nanual node, resets frequency
sweep to lower limt, 2.00 MHz. When actuated in
set node, resets systemtine to zero.
21, STOP Stops sweep in manual node. The switch lanp
Pushbut t on lights when MODE switch is in MAN position to
Swi t ch-indi cat or indicate that switch function is enabled.
NOTE
STOP switch is illumnnated when in SET node, but switch function
IS not enabl ed.
22. START Starts sweep in manual node; initiates systemtime

3-12

Pushbut t on
Swi t ch-i ndi cat or

in set node. The switch lanp |ights when MODE
switch is in MAN or SET position to indicate that
switch function is enabled.
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Table 3-1. Controls and Indicators - Continued
Figure
reference Control Function
23. MODE Switch Four-position rotary switch selects transmitter
CONT, MAN, mode of operation:
SET, and PROG a. CONT : Enables continuous sweeping.
Positions b. MAN: Enables START, STOP, and RESET
switches for manual sweep control.
c. SET: Enables RESET and START switches for
control of system clock.
d. PROG: Enables automatic sweep start under
control of the MINUTES programmer switches.
24. POWER Power on/off pushbutton switch for 1024 unit.
Pushbutton Green light indicates power on.
Switch-indicator
25. STD ADJ Provides fine adjustment of internal 5 MHz fre-
Potentiometer quency standard. Each full turn of control will
change frequency to compensate for 0.5 milli-
seconds of drift per 24 hours.
26. POWER Power indicator for 5018 unit. Green light indi-
Indicator cates power on.
217. POWER Power on /off pushbutton switch for 4011 unit.
Pushbutton Green light indicates power on.

Switch-indicator

3-13/(3-14 blank)
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SECTI ON 4

THEORY OF OPERATI ON

4-1. | NTRODUCTI ON

4-2. CGENERAL. The TCS-4B Transmtter consists of three nmodular units nounted
within an environnentally protective case. The physical arrangenent of circuits with-
in the units is functionally oriented. Unit 1, the 1024 Transmt Sweep Generator, con-
tains the transmtter control circuits and provides a sweeping, |owlevel exciter signa
to the power anplifier unit. Unit 2, the 5018 Power Anplifier, conprises the drive and
output anplifier circuits that provide up to 100 watts output (50 dB gain) of the |ow

|l evel RF sweep signal from the 1024 Transmt Sweep Cenerator. Unit 3, the 4011
Filter/Diplexer, contains the output low pass filters and antenna switching circuits
Each of the units is supplied with primary line voltage and contains regul ated power
suppl i es.

4-3. FUNCTI ONAL DESCRI PTION.  The TCS-4B Transnitter is a broadband, EM CW
oblique sounder whose output is swept over a frequency band of 2 to 16 Mz, or 2 to
30 MHz, as selected by front panel control. The transmitter is tuned by a digita
synthesi zer which is synchronized with an associated RCS-4B Receiver. The synthe-
sizer sweep rate is either 50 kHz/sec for 2-16 MHz range or 100 kHz/sec for 2-30 Mz
range for a constant sweeping time of 280 seconds.

4-4, The transmtter with associated, renotely located receiver and spectrum nonitor
functions as an on-line test set for continuous channel measurenment of path loss, tine
di spersion, noise, and interference over the 2 to 30 frequency range. The mneasure-
ment function can be performed continuously and in parallel with transmssions of an
operational comunications transmtter/receiver system using a common antenna via
the TCS-4B diplexer unit. The transmtter sweeps the conplete band repeatedly at
five-mnute intervals or can be preprogrammed by front panel switches to skip any
five-mnute interval. Wth an actual transmission time of 4 nminutes 40 seconds, 20
seconds in each interval are allowed as blank tinme to accormodate switching at the re-
ceiver which can be operating with up to three different transmtters, thus measuring
three different propagation paths.

4-5. BLOCK DI AGRAM DESCRI PTI ON (f[qure 4-1)

4-6. TRANSM T SWEEP GENERATOR. In the 1024, the timng and frequency synthe-
sis functions originate froma crystal oscillator (oven stablized) in the frequency
standard assembly 1A3. The output of the oscillator provides a stable frequency re-
fernece for the sweep synthesizer assenbly 1Al. The frequency reference signal is
also supplied to the transmt |ogic assenbly 1A2 where it is divided down to provide
all systemtimng

4-7. In the transmt logic assenbly 1A2, the programmer circuit (1A2A 1) divides the
5 Mz reference signal down to 100 kHz for frequency counter timng and then down
to precise one-second pul ses to control the sweep generator clock. The progranmer
divides the clock tine into 5-mnute segments and, depending on the setting of front
panel controls, sends a start-sweep pulse to the synthesizer every five mnutes. The
programmer circuit interprets nearly all front panel swtch functions and sends the
appropriate sweep start, stop, and reset commands to the synthesizer. The other cir-
cuit card in the transmt logic assenbly is the frequency counter/blanker (1A2A2).
This circuit counts the synthesizer output, and this count is sent to the nunmeric dis -
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play (1A5). It also conpares the counted frequency with a nmenory containing the
center frequency of up to 16 bands that can be preset to blank the transmtter output.
A blanking signal fromthe nmenmory inhibits the synthesizer output and suspends the
frequency counting by the filter set in the 4011 unit.

4-8. The sweep synthesizer assenbly 1Al generates a precision |inear RF sweep signa
between 42 and 56 or 42 and 70 MHz. This signal is converted down by a synthesized
40 MHz signal to yield the 2-16 or 2-30 Mz sweep output. Operator selection of 2-30
MHz causes the sweep output to change by 1 Hz every 10 microseconds (a 100 kHz/ see
rate). Selection of 2-16 Mz range cuts the sweep rate in half. Cperator selection

of full power output causes the sweep synthesizer to output a one mlliwatt (0 dBm
signal level to the 5018 power anmplifier. A 0.1 power selection cuts the synthesizer
output power to 0.1 mlliwatt.

4-9. As shown in [figure 4-1, the 1024 also contains a nuneric display assenbly 1A5
that provides a digital display of output frequency and internal systemclock tine.
A front panel power neter displays the neasured forward or reverse power from a
power detector in the 4011 filter/diplexer unit. A conplete power supply operates
the 1024 on 115 or 230 VAC input at 47-440 Hz. In the event of an AC |ine power
failure, a standby power supply provides battery-powered 5-volts DC to sustain
the programer clock, the blanker frequency menory, and the 5 Mz frequency
standard. The subpanel control assenbly 1A6 provides the necessary circuits to
operate the unit.

4-10. PONER AMPLI FI ER.  The 5018 power anplifier consists of two main assenblies
secured to two thick alumnumplates. The upper assenbly (2Al, figure FG1) con-
tains a low pass filter assenbly (2A1Al) that attenuates spurious VHF signals on the
sweep generator signal and a power anplfier assenbly (2A1A2) that divides the input
into two parts and anplifies each part to a maxinum 10 watt level. One part is routed
to the 4011 unit for filter decoding. The other part is divided into four equal RF drive
signals. Each drive signal is anplified and then reconbined into a maxi num 100-wat t
output to the 4011 unit. The second assenbly (2A2, fligure FO-1)] contains the power
supplies that provide over 800 watts of regulated DC power to run the anplifier com
ponent s.

4-11. FILTER/ DI PLEXER (fliigure FG2Z). The 4011 filter/diplexer also uses two |arge
alum num plates for assenbly nounting. The upper section (assembly 3Al) contains
the filter set (3Al1Al) that provides eight half-octave |owpass filters to suppress
harnoni cs of the power anplifier output to 60 dB bel ow the fundanmental. Selection of
the appropriate filter is done by a filter decode assenbly (3A2A2) on the |ower section
(assenbly 3A2) that operates by counting the frequency of the 10 watt 5018 output.

| f output blanking occurs, frequency counting is tenporarily suspended. The
filtered sweep signal then passes through the power detector assenbly (3AlA3) that
drives the front panel power meter on the 1024.

4-12. The 4011 inplements either of two nodes of operation: direct output of the
sweeping signal to the antenna or a diplexed output sinultaneously containing approx-
imately 98 percent of a communications transmtter signal (up to 2.5 kWPEP) and 2
percent of the sweeping signal. A front panel DI RECT/DI PLEX switch activates the
relays that control these two nodes. Selection of direct node causes the two relays

in the 4011 to route the sweeping signal to the 4011 output. Selection of diplex node
routes the sweeping signal to the diplexer assenbly (3A1A2) where it is |oosely coupled
to the antenna output. The 98 percent of the sweeping signal not coupled to the anten-
na output (along with about 2 percent of the communications transmitter power) is
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di ssipated as heat in a 50-ohm |oad attached to the 4011 enclosure. A power supply
(3A2A1) in the 4011 routes 115 or 230 VAC power to the 5018 and provides the nec-

essary regulated DC power to run the 4011 assenblies. This power supply is part of
the lower section (3A2) along with the filter decode assenbly.

4-13. 1024 TRANSM T SWEEP GENERATOR - UNIT 1

4-14. The transmt sweep generator (filgure FO-TIJ donsists of six principal assenblies:
frequency standard (1A3) ; sweep synthesizer (1Al) ; transmt logic (1A2); nuneric
display (1A5); primary power supply (1A7); and battery power supply (1A4). The
transmtter self-test circuits are part of assenbly 1A2.

4-15. FREQUENCY STANDARD (fidure FO-3) |( S/ N 400101 and on). The transmtter
timng circuits are based on a 5 MHz standard supplied by a highly stable crystal
oscillator. Contained in the frequency standard nodul e are three assenblies. As-
sembly Al is the crystal oscillator within a tenperature controlled oven; A2 consists
of anplifier and control circuits; and A3 is a switching regulator. The oscillator has
an internal voltage regulator (about 9 volts) which appears at AlJ1- 2. This voltage
Is used to trimthe frequency (coarse and fine) by applying an adjustable DC bias to
AlJ1-1. Ql, @ and VRl conprise a voltage regulator to power the unit during nornal
operation. |f primary power fails, the battery supply on E15 is switched in by CRL.
CR2 prevents the battery voltage from appearing on KL during a primary power fail-
ure. This allows K1 to close after a few mlliseconds delay and bypass CRl thereby
elimnating the power loss in CRIL.

4-16. The switching regulator 1A3A3 [figure FGO-4) provides +5 VDC power (+5VB)
for all critical timng circuits of the transmtter. Regulation is controlled by regulator
UL. Switching transistor QL and clanping diode CR 1 provide variable width drive

pul ses into storage inductor L1. L1-C2 provides the phase shift necessary for oscil-
lation and determnes the switching frequency. L2 and C3 forma ripple-reduction fil-
ter. The switching regulator has a 1.5 anp fuse on its input to prevent serious dam
age in case of a long-termshort. Circuit damage from nomentary shorts is protected
by internal current limting (R2).

4-17. SWEEP SYNTHESI ZER (P/ N 5030-1001 Only) (Refer to fligures 4-?, FO 5, and
FO-6). The sweep synthesizer consists of two circuit card assenblies: the mcro-
phage synthesizer, operating between 42 and 70 MHz, and the synthesizer converter,
whi ch offsets the mcrophage output by 40 MHz to produce the 2-30 MH sweep. In
addition, the synthesizer nodule has two fixed frequency outputs, 5 and 40 Mz,
used in the receiver, and a 2.1-3.5 Mi count output used by the frequency counter
logic. Logic to control the frequency programing of the synthesizer RF sweep is
contained on the converter assenbly. This logic digitally increments the synthe-
sizer frequency program every 20 mcroseconds to produce a l|inear frequency
sweep. External control inputs to the synthesizer converter |ogic provide nmeans

to start, stop, reset, and blank the sweep and to select sweep limts and rates.
Transmt blanking of the 2-30 MHz output is inplenented by disabling the 40 MHz

m xer conversion of the 42-70 MHz signal. Al synthesis operations are based on

an externally supplied 5 M standard.
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4-18. The synthesizer nodule nmay be used without nodification in either the receiver
or transmtter. For TCS-4B applications, the 2-30 Mz 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 MHz receiver 1st L.O fromthe m crophage syn-
thesizer and a 2.2- 30.2 Miz receiver calibration signal from the synthesizer converter
Sel ection of transmit or receive frequency formats is provided by a digital programm ng
line in the unit wiring harness connecting to the sweep synthesizer assenbly.

4-19. The sweep synthesizer uses a single digital phase-lock loop (PLL) design em
ploying a fractional phase conmputation technique that provides a phase-continuous (co-
herent) output sweep with 2 Hz frequency resolution. The fractional phase conpu-
tation technique is a hybrid approach that conbines the operation of a conventiona
phase coherent, high frequency, low resolution, PLL synthesizer and a digitally con-
trolled, low frequency, high resolution, direct phase conputation waveform generator.
The result is a PLL synthesizer capable of |ocking properly with a continuously chang-
ing programmed phase error within the loop. The progranmmed phase error capability
of this hybrid | oop extends the frequency resolution of the basic PLL by almost five
decades.

4-20. The basic mcrophage synthesizer phase-lock loop [fiqure 4-2) consists of a vol-
tage controlled oscillator (VCO having a frequency range of 42 to 70 MHz, a | oop
anplifier/integrator, a phase detector, and a counter/divider/conparator string. This
basic synthesis loop is capable of synthesizing any frequency between 42 and 70 M
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 VOO to operate at 45.1 Miz, the

di vider must divide by 451 to achieve the required 100 kHz output for the phase de-
tector. (The phase detector reference is 100 kHz.) Another way of considering this
loop is to note that during the 10 mcrosecond period of the phase detector reference
the VCO nust advance exactly 451 cycles (zero crossings) if the loop is to |ock prop-
erly. To synthesize 45.15 Mz with this |oop would inply 451 1/2 cycles of phase
every 10 mcroseconds. By adding additional logic to the basic |oop, the synthesizer
can operate properly by processing 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 whol e cycles
plus 23/100 fractional cycles every 10 mcroseconds. A phase conputer conputes both
the exact whole nunber and fractional nunber of phase cycles of the programmed fre-
quency occurring in a 10 microsecond period. The result of this phase conputation

is then added to the stored phase value fromthe previous 10 microsecond frame. For
exanpl e, assume a continuous frequency of 42.123 MHz, and a phase register initially
at zero. During the first 10 mcrosecond frame, the phase computer cal cul ates 421.23
cycles of phase. For the second 10 microsecond 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

4-21. The synthesis |oop operates by conparing and changing the VCO output 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-lock |oop tech-

ni ques enploying a high speed BCD counter and digital phase detector. The fractional
remai nder of VCO phase (e.g., 0. 23) is handled by the residue generator. The res-

i due generator is digitally programed waveform generator, controlled by the phase
conputer, that corrects the output of the |oop phase detector for the remaining frac-
tional cycle phase error occurring every 10 microseconds. It is this programed, frac-
tional cycle, phase error correction capability that allows the loop to operate to a nuch
finer frequency resolution than can normally be expected from a conventional (integer
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cycle) phase-lock Ioop. Thus, in this exanple, while the integer cycle BCD counter
accumul ates an additional 421 cycles every 10 mcroseconds, the residue generator
corrects the phase detector by O .23, .46, .69, etc. cycles every 10 ni croseconds
to produce a VCO output frequency of 42.123 Mz or 23 kHz offset from an integer
100 kHz point. The ability of the residue generator to correct the loop is linted
only by the accuracy of the residue correction waveform In the sweep synthesizer
assenbly, this correction is made with sufficient accuracy to provide 2 Hz frequency
resol ution with spurious signals typically greater than 50 dB bel ow the fundamental .

4.22. SWEEP SYNTHESI ZER (Part Number 5030- 1101) (fi[gure FO-I3) |(refer to
[4-3]. The sweep synthesizer 1Al is a modular, digitally controlled, phase-Iocked-
| oop synthesizer that generates the linear RF sweep.

NOTE

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

The sweep synthesizer nodule has five RF outputs: (1) the 42-70 MHz first mxer

L.O injection for the receiver; (2) the 40 Mtz second L.QO receiver injection; (3)

a buffered 5 MHz fromwhich the receiver third mxer L.O injection is derived; (4)
the 2.1- 3.5 Miz count output which is used by the frequency counter in the TCS-

4B transmt logic, or RCS-4B receiver control logic to drive the front panel LED fre-
quency display; and (5) the 2-30 MHz transnmit 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 MHz frequency standard signal from which all RF out-
puts are derived. The synthesizer digital inputs select parameters such as: sweep
rate and linmts; sweep start, stop and reset ; RF blanking; slip; auto sync and RF

out put power level. The nmodule consists of three circuit card assenblies: synthesizer
1A1A1, down converter 1A1A2, and sweep programmer 1A1A3.

4.23. SYNTHESI ZER (figures FO-7 Jand FO-8) (refer to[fiqure 4-]4). The 5053-2001
synthesizer circuit (1A1Al) is a digitally progranmed, phase-|ocked-Ioop synthesizer
capabl e of generating any frequency between 42 and 70 MHz to 1 Hz resolution. It

consists of a 42-70 Mz VCO, a programmabl e divider (divide-by-N), a phase detector
and loop anplifier, and control logic (phase register and timng generator).[ Figure 4-4]
isasimlified diagramof the circuit. A detailed functional block diagramis infigure FO 7]

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
anplifier produces this control voltage by integrating (smoothing) the phase-error
signal s generated by the phase detector. |If there is no phase error, the output of
the phase detector is zero and the loop anmplifier will hold the VOO at its existing fre-
quency. If there is a phase error the phase detector will drive the loop anplifier 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. If 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, thereby achieving phase
lock. The VCO output frequency is always N times 100 kHz. There are N cycles
of the VCO output for every one cycle of the 100 kHz reference. |f Nis an integer
nunber, the VCO frequency will be an exact multiple of 100 kHz. However,
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if Nis a nunmber consisting of both integer and fractional components, internediate
frequenci es between 100 kHz points may be synthesized. For exanple, to produce
a 43.5 MHz output the divide-by-N counter nust divide by 435. If an output of 43.501
Mz is desired, the required divide ratio is 435.01. The divide-by-N counter, how
ever, is a 3 decade counter only capable of dividing by integer numbers 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 nunber is (99x435)+(1x436)=435.01

100

b. Because the synthesizer basic timng reference is 100 kHz, the divide-by-N
counter conpletes a count sequence (frane) every 10us. In the above exanple the
di vide-by-N will count 435 VCO cycles (zero crossings) for ninety-nine 10us frames
and 436 cycles for one franme. The phase detector and loop anplfier will then try to
drive the VCO to operate at 43.50 MHz for 990us and at 43.60 MHz for 10us. The
resulting VOO output is a phase nodulated signal with an average center frequency
of 43.501 Mz with 1 kHz sidebands. The 1 kHz sidebands result fromthe junps in
VCO frequency occuring every one mllisecond ( 990y s+10us = Ins). The anplitude
of the sidebands can be reduced by smoothing the junps in frequency such that the
VCO remains steady at the average frequency and does not follow the |oop back and
forth between the two programmed frequencies. However, to reduce the sidebands
to an acceptable Ievel (-50dBc) would require snoothing (slow ng) the |oop response
to such an extend that the synthesizer would no longer be suitable for sweeps used
in Chirpsounder applications. These sidebands may be cancel |l ed however, using a
fast loop and a fractional phase correction circuit operating in conjunction with the
di vi de- by-N.

¢c. Since the average frequency of the VCO is correct, the average value (or dc
conponent ) of the VCO control voltage fromthe |oop anplifier is correct. The un-
desired 1 kHz sidebands are produced by the sudden phase errors generated when
the divide-by-N counter junps between the two programmed integer divide nunbers.
This produces a small momentary change in the VCO control voltage which nodul ates
the VCO frequency resulting in sidebands. The fractional phase correction circuit
cancel s the VOO modul ation by injecting a conpensating phase error correction signa
into the loop anplifier to counteract the effect of the phase error junp when the
di vi de-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 simultaneously
prograns the residue logic of the fractional phase correction circuits. The residue
logic, in turn, drives the residue generator, which produces the residue fractiona
phase error correction signal. By careful alignment of the residue generator the
synt hesi zer sidebands can be suppressed better than 50 dB bel ow the fundamenta
output level. The divide-by-N counter consists of a VCO prescaler which typically
divides the VCO output frequency by 2. The prescaler also contains a pul se skipper
circuit that makes the divide-by- 2 circuit skip one extra VCO clock pul se each tine
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 prescaler drives the VCO
divider. The conbination of the VCO divider and the VCO prescaler is capable of
dividing by an integer nunber between 400 and 700. For exanple, to divide by 437,
the VCO counter down counts 430 tinmes and the VCO prescal er skips 7 extra VCO
clocks during the count sequence, yielding a total count of 437. The phase register
accepts binary-coded-decimal (BCD ) frequency program data fromthe sweep program
mer card. Al 7 decades of BDC data are transferred serially on a decade by decade
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basis every 10pus. All timng signals 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.

4-24. DOMN CONVERTER (fi[gures FO-9]and FO 10). The 5035-2002 down converter
circuit 1A1A2 generates additional synthesized signals derived fromthe 5 Mz fre-
quency standard and the 40-70 MHz synthesizer output which are required for trans-
mtter (or receiver) use. The primary function is to translate the 42-70 output of

the synthesizer to a 2-30 Mz output for the transmt sweep. The 5 MHz input from
the frequency standard is buffered by the down converter circuit and frequency

nul tiplied to 40 Mz by the harmonic generator and 40 MHz bandpass filter. The 40
Mz is then mxed with an anplified 40-70 Mz signal from the synthesizer. The out-
put produce of the mixer is the 2-30 Mz transmt sweep which is further anplified
and filtered to produce a 0 dBm (one milliwatt) sine wave output. The down converter
also features a gating circuit which turns off the 2-30 Mz output when it is not need-
ed. Gating is used for blanking of the TCS-4B transnit sweep at selected frequencies.

4-25. SWEEP PROGRAMMER ([fiqures FO'11 and FO 12). The 5035-2003 sweep pro-
grammer circuit 1A1A3 controls the frequency sweep by digitally programrng the
synthesi zer to advance its output frequency in 1 Hz steps every 10 mi croseconds.

The sweep progranmer contains an 8 decade BCD counter that stores the programred
frequency data of the synthesizer. This is preset with the sweep starting frequency
(low limt) of 2 Mz. Wien the sweep START command (from the sounder contro
logic) is received, a 100 kHz clock from the synthesizer is gated on to the 8 decade
counter. The counter increments by one count on every pulse of the 100 kHz cl ock.
This advances the preset count by one Hz every 10 ps 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 MHz when the upper limt detect circuit interrupts
the 100 kHz clock thereby stopping the sweep and resetting the 8 decade counter

back to the 2 Mz low linmt. If a 2-16 sweep is selected the sweep programer oper-
ates 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 programmer also contains slip circuits and clock gating circuits which
increase or decrease by basic 100 kHz (or 50 kHz) sweep clock by 0.1, 1.0, or 5.0%
The resulting sligght changes in sweep rate allows the RCS-4B receiver sweep to be
advanced or retarded relative to the TCS-4B transmt sweep for synchronization pur-
poses. This slip circuitry is not used in TCS-4B applications. The blank control
circuit drives RF gating circuits in the synthesizer down converter and the TCS-4B
transmtter RF power anplifier output |ow pass filter set. Wen a blanking pulse is
generated by the frequency counter/blanker (1A2A2), the sweep programmer bl ank
control circuit determnes the length of the blank interval. Earlier versions of the
TCS-4B transmitter used a 20 kHz wide (10 kHz) blanking interval while newer ver-
sions enmploy a 60 kHz interval

b. The sweep programrer 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 Mz standard which is digitally divided by 50 to produce 50 nanO-
second wide pulses a 100 kHz rate. These pul ses drive the synthesizer phase detector
reference input. The VCO divide-by-20 counter takes the 42-70 Mz synthesizer out-
put and divides it to the 2.1- 3.5 Mz count output for use by the frequency counter
logic that, in turn, drives the LED displays.
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4-26. TRANSM T LOGA C.  The transmt logic fornms the digital control function for the
transmtter and is conposed of three principal circuits: a programmer for controlling
the automatic sweep start function initiated by the front panel programmer switches,

a frequency counter for driving the frequency readout display, and a frequency

bl anker for control and storage of transmtter blanking frequencies.

4-27. Programmer (figure FO-14) (S/N 400101 and on). This circuit (1A2Al) has

a 60-mnute clock and a five-mnute interval decoder to performthe auto program start
function. U1 and U 3 formthe control logic for the synthesizer commands: start,
stop, reset, and end sweep blanking. The START and RESET sw tches are connected
at U7-3 and U7-5. When the node switch is in the SET position, these inputs exercise
the clock run/reset latch (U25). The clock’s tine base is the 5 Mz signal from the
frequency standard. U5 and U6 divide the 5 Mz by 50, to 100 kHz. U10, U, U2,
U18, and U17 divide the 100 kHz down to 1 Hz. U 30 is the programmer clock “seconds”
counter. Its carry output advances U24 which divides by six and is the 10's of
seconds counter. U22 and U28 operate simlarly for the mnutes and tens of mnutes.
Counter dividers U18, ULl7, U30 and U24 are all reset and held at zero when the clock
run/reset latch (U25) is in the reset state. Resetting the clock latch also triggers
one-shot U31-10 providing a nonentary reset pulse to counter dividers U28 and U22.
The clock is manually advanced in integer mnutes by the addition of advance timer
pul ses from U31-7 into U23-12. The clock circuit is powered from the +5VB supply
which is supplied fromthe swtching regulator (1A3A3) and battery backup when
primary power is off. The five-mnute interval decoding is done by U33 and U21

with 12 output lines that go to the subpanel program switches. One line out of the

12 goes low for approximately 500 m croseconds at the beginning of its respective five-
mnute interval. |f that particular interval switch is selected, an auto start pulse is
gener at ed.

4-28. The TEST switch activates the battery and circuit status lights by supplying
+5VB to U26-14 and enables U20-4 and U20-10. It also supplies current to the base
of @B which in turn saturates @. @ then supplies the battery voltage to the voltage
divider network of R21, R23, and R22. This network, in conjunction with U26, yields
the following battery condition Iight indications:

greater than 23 volts = green |ight
between 18 to 23 volts = red and green lights
less than 18 volts - red |ight

Crcuit status is determned by U8 which neasures the power supply voltages and
the out-of-lock (OOL) flag fromthe synthesizer. The start, stop, and reset push-
button lanps are driven by QL when they are active.

4-29. Frequency Counter [figure FO-I3) ( S/N 400101 and on). The frequency counter
receives a “count” signal fromthe synthesizer which is related to the output frequency
as fol I ows:

f + 40

(6]

20

"count" frequency (MHz) =

where f is the output frequency in Miz. This signal is buffered by U28-1 and pre-
sented to divider U3-13 which performs two functions. First, it acts as the gate for
the counter; that is, this gate is enabled by U-6 for 4 ms during each count cycle.

Wen W is enabled (U9-11 and 12 high), the signal at W-13 is divided by two at W9-
9, and further divided by U23, U31l, U39, and U47. Each counter divides by ten.

At the conclusion of each 4 ns gate period, the count on these counters is strobed
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into W24, U32, W40, and W48, the outputs of which are delivered to U8, Ul4 through
UL6 and on to the LED display (frequency section). Basic timng for the counter is
derived froma 100 kHz clock which is divided by UL and U3 to 1 kHz. This 1 kHz

is divided down to 125 Hz at U9-5. UL0 and U33 forma circuit which makes the 125
Hz, 4 ns gate waveform slightly asymretrical to avoid counter indecision when the
synthesizer is stopped at exactly 2 MHz (when reset). One-shot UL8 generates a nom
inal 10 mcrosecond |atch/load pulse that strobes the new BCD frequency into the

| atches follow ng the count period.

4-30. Frequency Blanker (figure FO-I5) (S/N 400101 and on). The frequency bl anker
section provides storage and control for 16 discrete frequencies about which the RF
output of the TCS-4B is gated off for +30 kHz of sweep width. ULll, U19, U35, and
U43 are 64-bit (16 x 4) random access nenories which store the desired blank fre-
quencies. The frequency and channel (1 of 16) are entered by front panel thunb-
wheel switches. The RUN PROG switch nust be in the PROG position to enter fre-
quencies. Entry is then nade by pressing the STORE pushbutton switch. The con-
tents of each channel are exam ned by pressing DI SPLAY (only in PROG position)

and observing the frequency readout of the LED display. Placing the RUN PROG
switch to the RUN position causes U4 to count instead of |oad and thereby cycles
through all address codes of the menories every 4 mlliseconds. The nenories re-
ceive the frequency data in true BCD formand invert the data on their outputs.

The output data nust then be inverted to have “true” data again. The nenories are
powered by +5VB fromthe switching regulator which provides battery backup during
primary power failure, preserving the contents of the nenories.

4-31. The data fromthe menories is presented to a four decade conparator, com
prising U21, W29, U37, and W45, 22, U30, U38, and U46 fornms a counter identica
with U23, U31l, U39, and U47 except U22 is loaded with a preset count. This preset
count nunber causes the conpare pulse on U45-6 to be 30 kHz ahead of the true count
frequency. This pulse then sets U34-5 high which starts the blanking process. U25
then shifts (6 shift pulses) this pulse down to pin 11 which termnates the blanking
The shift clock is generated by the synthesizer and is always equal to 10 kHz of sweep
bandwi dth regardl ess of sweep speed.

4-32. NUMERI C DI SPLAY AND DRI VER (f{gure FO-16] and FO-17). The nuneric dis-
play (figure FO16) |consists of two blocks of four digits. The first block (LED 1 thru
4) displays elapsed programtime in mnutes and seconds and has a fixed colon (CRL
and CR2) separating the minutes from the seconds. The second block (LED 5 thru

8) displays frequency in megahertz to two decimal places. The decimal point is per-
manent and is placed at the start of the third digit (activated by R65 to ground). The
path digit (LED 9) is not used on the transmtter

4-33. The LED display is driven by eight BCD to 7-segnent decoder drivers (figure
FO-17). The drivers accept positive true BCD tinme and frequency information from
the 5-mnute tinmer and frequency counter and translate the information to 7-segnent
negative true outputs for the common anode LED readouts.

4-34. PRI MARY POAER SUPPLY (figure FO1I8).] The primary power supply provides
all the DC voltages used in the transmt sweep generator unit. Voltages provided

are +12 VDC, -12 VDC, +24 VDC, +35 VDC, and nultiple +5 VDC outputs, both reg-
ulated and unregulated. The three regulated +5 VDC outputs supply the logic vol-
tage for both the synthesizer and the programrer circuits. The single +5 VDC unreg-
ul ated out put provides power for front panel indicators including the LED display.

The +5 VDC regulated supplies are separated to isolate noise signals between circuits
The +12 VDC, -12 VDC supplies and the +24 VDC supply (all regulated) are used for
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the synthesizer logic. The unregulated +35 VDC supply is applied to the frequency
standard nodul e and the programer test |ogic.

NOTE

For units with a rechargeable battery supply [paragraph 4- 371), +35
VDC is also supplied to the battery charging circult.

4-35. An internally mounted toggle switch is provided for swtching between 120 and
240 VAC inputs. In addition, conpensation for small increments of input line voltage
variations can be made with junpers on a termnal board nounted adjacent to the trans-
former primary.

4-36. STANDBY BATTERY SUPPLY (1A4) (P/'N 6025-1008). The non-rechargeabl e
battery consists of 18, 1.5-volt batteries. The supply (approx. 29 to 15 volts de-
pending on battery condiditon) is used to drive the switching regulator and the
crystal oscillator located in the frequency standard module 1A3 if the main power is
interrupted. A test circuit, located on the programmer circuit card 1A2Al, neasures
the output voltage of the battery supply and yields the results necessary to drive
the front panel indicators. (Refer t@ paragraph 5-26 for battery test conditions.)

A5 anp fuse, located within the supply, provides protection for inadvertent shorts.

4-37. RECHARGEABLE STANDBY BATTERY SUPPLY (1A4) (P/ N 6025-1018). The
rechargeabl e battery supply (figure FO[19) is used to maintain timng synchroni-
zation, blanker frequency nemory 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 DC is supplied to the 10245 MHz frequency stand-
ard and to a swtching regulator which provides +5 volts DC to the programmer tiners.

4-38. The regulator card, nounted in the battery box, receives unregul ated +35 VDC
input from the 1024 power supply. Voltage regulator Ul {figure FO-19) is set to out-
put exactly 28.9 VDC by potentioneter R3. The resulting 28.9 volts at TPl provides
a precise termnal voltage (28.2 volts) for the batteries at the manufacturers recom
mended trickle charge rate of approximately five mllianps. The 6.8 ohm resistor,

R4, limts the charging current to a safe value (400 mA max.) when the batteries are
di scharged. The 2-anp fuse, F2, prevents severe physical damage to the system wr-
ing harness or battery box if an inadvertent short occurs on the 28 volt line. Fuse
F1 protects the 1024 power supply from shorts in the battery charging circuit. Per-
manent damage to the batteries may occur if they are allowed to conpletely discharge
to 0 volts. Relay coil (K1) and zener diode (VRL) sense the battery voltage. If the
vol tage drops below 19 volts, relay K1 drops out (opens) removing the battery | oad.
Turning the AC line power to the 1024 back on automatically resets (closes) the relay
and activates the battery charger circuit to recharge the batteries. Depressing swtch
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 Iong
term storage. Refer tb _paragraph 3-16] for additional storage infornation.
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4-39. 5018 PONER AMPLIFIER - UNIT 2

4-40. The power anplifier unit ([figures FO-Z21 and FO22) consists of the 100-watt
anplifier assenbly (2Al), the power supply assenbly (2A2), and the enclosure assem
bly (2A3). The 100- watt anplifier assembly contains the 32 Miz |ow pass filter
(2A1A1) and power anplifier subassenblies (2A1A2). The power supply assenbly
provides all the regulated DC power for the 100-watt anplifier assenbly. The en-
closure assenbly (figure FO-22 ] contains the chassis and the rear panel subassenbly
(2A3A1).

4-41. 32 MHz LOW PASS FILTER (figure FO-21/1). Assenbly 2A1A 1 is an LC |ow
pass filter to attenuate frequencies above 32 Miz. This assenbly receives the RF
signal (2- 30 Miz) from the synthesizer and provides an output to the power anplifier

4-42. PONER AWMPLIFIER (fiilgure FO-ZI). The power anplifier consists of a driver
circuit (2A1A2A2), a four-way power splitter/conbiner circuit (2A1A2A3) and four

i dentical 30Wpower anplifier circuits (2A1A2A4-A7). The driver circuit consists of

a class A linear preanplifier followed by two parallel class A push-pull driver anpli-
fiers. The RF gain fromthe preanplifier input to each driver anplifier output is ap-
proxi mtely +38 dB. The nomnal full power input to the driver preanplifier from the
1024 is approximately O dBm This yields an output power level for each driver of
51to 10 watts (typically 7) when the TCS-4B output is 100 watts. O the two 10-watt
driver outputs, one is used as the input to the power splitter/conbirer (figure FD
21/3), and the other is used to drive the filter decode nodule in the 4011 unit

4-43. The 10-watt signal fromthe driver circuit is inpedance-transformed and split
by the power splitter to form four identical signals which feed the four 30-watt power
anplifiers. Each 30- watt power anplifier (figure FO-ZI74) consists of a two transistor
class A push-pull, transformer coupled, broadband l|inear anplifier. Each output
transistor (QL and @) is biased to 2.75 anps collector current (5.5 anps total) by
integrated circuit bias regulator Ul. Each of the four anplifiers has a gain of 14 dB
and produces up to 30 watts at each of their respective outputs. The power conbiner
adds the four 30-watt signals to produce the final output of approximately 100 watts
The RF power is inpedance transfornmed to 50 ohms and presented to the output con-
nector J3.

CAUTI ON

The anplifiers, splitters, conbiners, and RF cables are carefully phase-
mat ched to ensure proper division of RF power throughout the anplifier.
Any change of coax cables connecting the power splitter/conbiner could
seriously degrade the anplifier performance.

4-44, 5018 PONER SUPPLY (figures FO-Z3] and FO-24) (S/N 400101 and on). This
circuit accepts 115 or 230 VAC at 47-440 Hz and produces the follow ng outputs:

a. 115 VAC, 60 Hz - three independent supplies for the rear panel-nounted cooling
fans.

b. +27 VDC - five independent supplies for power anplifier circuits.

c. +5 VDC - one supply for the front panel power indicator |anp.
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4-45. The AC line input fromthe rear panel is RF filtered by FL1 and presented to
the primary of transformer T1 via an input voltage selector switch (SWM). The selec-
tor switch is factory wired to the 115/230-volt termnals of T1. Sonme variations of
input voltages can be accommodated by changing transformer connection points as
indicated by the values shown at the taps of transformer T1 primary. Al so connected
to the primary side of Tl are the AC-to-AC converters. These units are separately
filtered and convert 107 VAC at 47-440 Hz to 115 VAC at 60 Hz. They provi de constant
cooling fan speed regardless of the input line frequency. The secondary w nding

of T1 supplies voltage to five full wave bridge rectifiers (CR-CR5). These rectifiers
supply 35 volts to the five voltage regulators (AL-A5). Each regulator is factory set
to supply 27.2 + .2 VDC to the 100-watt anplifier assenbty 2A1). Regul ators Al-

A4 supply power to the four 30-watt anplifier circuits, and A5 supplies power to the
driver circuit. A single 5-volt regulator (U4) supplies power to the front panel power-
on lanp. Each 27 VDC regulator is connected to a thernostat on the 100-watt anplifier
assembly. If the tenperature on the anplifier assenbly exceeds safe operating limts
(215°F) , the thernostat contact opens. Wth the thernostat contacts open, regulators
Al-A5 are disabl ed.

NOTE

The 100-watt anplifier assenblies (5018- 1001) (S/'N 400100 and before)

do not have the thermal protection and nust be nodified when used

in 5018 anmplifier units with S/N 400101 and above. Connector 2Al J4,

pin F nust be connected to chassis ground. If this pin is not grounded,
the 27 VDC regul ators will be disabled due to the thermal shut-off feature.

4-46. 4011 FILTER/'DIPLEXER - UNIT 3

4-47. The filter/diplexer (figure FO-Z)consists of five main assenblies: filter set
(3A1A1); filter decode (3A2A2); power detector (3ALlA3); diplexer (3A1A2); and power
Supply (3A2A1). The power detector is a 30-dB, high frequency, directional coupler/
detector which provides output voltages related to the forward and reflected powers.
These voltages are used to drive the 1024 front panel RF power neter. Included in
the 4011 are two relays which together allow diplexed or non-diplexed (direct) opera-

tion (figure FO2).

4-48. FILTER SET (fiqure FO-25) |(S/'N 400101 and on). The filter set consists of
eight sequentially enabled, half-octave, |owpass filters which are used to attenuate
harnmoni cs generated by the 5018 power anplifier. The filters are located on two cir-
cuit cards (3Al1A1AL and 3A1A1A2) within the filter set. The filters are designated
LPF1-LPF7 and LPF9; LPF8 is a switchable bypass circuit that feeds the RF signa
directly to LPF9. Filters LPF1-4 are located on the A2 assenbly and LPF5 thru LPF9
are on the Al assenbly. The RF signal enters at J1 and is connected to E10 and EI12
on the Al and A2 assenblies respectively. [If the signal is between 2.0- 2.8 Miz, LPF1
is enabled. This is acconplished by enabling the input (CR10) and output (CR12)
diode gates with forward biasing. This 5-volt bias is provided at E1 by the filter
decode assenbly. The remaining seven pairs of diode gates are reverse-biased by

a -250-volt potential also provided by the filter decode. As the RF sweep signal passes
2.8 MHz, CR10 and CR12 in LPFl are reverse-hbiased by -250 volts, thereby renmoving
LPF1 fromthe RF circuit. Due to the permanent bias of -240 volts at E9, CRL1 is

now forward-biased, shunting to ground any RF that |eaks through CR10. As the

RF signal sweeps up to 30 MHz, LPF2 thru LPF8 are sequentially enabled in a simlar
manner. The tabulation below indicates the frequency range during which each circuit
IS enabl ed.
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Frequency (Mz) Filter
2.0- 2.8 LPF1
2.8- 4.0 LPF2
4.0- 5.8 LPF3
5.8- 8.0 LPF4
8.0- 11.0 LPF5

11.0- 16.0 LPF6

16.0- 23.0 LPF7

23.0 - 30.0 LPF8
2.0- 30.0 LPF9

As indicated in the table, LPF9 is in the RF path for all transmtted frequencies

This filter further attenuates any harnonic frequencies above 30 Mz not renoved

by the selected filter, LPF1- 8. \Wen LPF8 is selected, the RF signal is fed directly
to the LPF9. LPF8 contains no filtering elements and routes unfiltered RF to LPF9
whi ch renmoves unwanted harnoni cs above 30 MHz.

4-49. FILTER DECODE (frqure FO-27). Sequential swtching for the filter set is
provided by the filter decode circuit. This circuit determnes the transmtted fre-
quency and outputs +5 and -250 volts to bias the appropriate filters on and off. The
filter decode circuit uses the 10- watt output fromthe drive portion of the power am
plifier. The input, at J1, is divided by two (U2) and gated by U3. The internal 1
MHz reference oscillator (U24) is divided down to 250 Hz which is used to gate the
RF (divided by two) at U3 and to produce counter preset-load-latch timng pulses.
Crcuits Ul2, U5, U6, U 13, and Ul9 count the gated RF. Following a gate period,
the BCD count is delivered through latches U7, W20, and U26 to the decoder circuit
which determines the particular half-octave filter to be enabled. The transistor cir-
cuits that follow the decoder are the filter drivers which provide the necessary high
power bias for the filter set pin diode switches. The +6 and -270 volt supplies are
used to power the filter drivers. \Men loaded into the filter set, the output levels
of the drivers are approximtely +5 and -250 volts.

NOTE

The later serial numbered units (S/N 400101 and on) provide bias
vol tages of +5 and -250 as described. The earlier serial nunbered
units (S/'N 400100 and before) used bhias voltages of +5 and -270.
O her than these outputs, the circuits are the sane.

4-50. DIPLEXER (frgure FG-28). The diplexer is essentially a high-power, direc-
tional coupler matched on both sides to 50 ohns. The two transformers (T1 and T2)
are configured to couple -17 dB (2 watts) of the chirp transmt signal to the antenna
with a comunications transmtter straight through loss of only 0.4 dB. The coupler
al so provides the TCS-4B transmtter with 40 dB of isolation froma displexed com
muni cations transmtter. Capacitor Cl is used to block DC continuity to ground in
the diplexer during communications transmtter tests for antenna sensing. The two
watts of transmtter signal are added to the conmunications signal, and the bal ance
(98 watts) is absorbed by the 50 ohmload resistor (attached to the rear panel). The
0.4 dB of loss on the comunications transmtter line is also absorbed by the load re-
sister.
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4-51. 4011 PONER SUPPLY (fi[gures FO-Z27 Jand FO-29). The power supply, along with
conmponents of the filter decode assenbly, provides the 4011 unit with +5, +6, +26, -240,
and -270 volts DC . In addition, the power supply provides power line swtching for
the 5018. Power to the 5018 unit is routed via a contactor (K1), having normally open
contacts. The contactor coil is operated fromthe 4011 26 VDC |ine so the 4011 nust

be on before the 5018 can be turned on. This arrangement ensures that the 5018 will
not delivery RF power to an inactive filter set.

4-52. As with all units in the transmtter, the 4011 has its own 230/115-volt selector
switch. This is located after the line filter and power switch, and prior to the primry
of T1. Sone variations of input voltage can be conpensated for by using different

taps on T1. On the secondary side of T1, the -240 VEC bias voltage for the filter de-
code is developed by adding -270 volts and +30 VDC. The +5 and +6 VDC regul ated

vol tages[(fiqure FO-27/1),supply the TTL digital decode logic and the filter drivers
respectively. Power to the 1024 is not switched by the 4011 unit; however, both units
do use a conmon power input plug.

NOTE

The later serial nunbered units (S/N 400101 and on) develop the 240

VDC bi as voltage using -270 and +30 volts as described. In earlier units
(S/'N 400100 and before), a bhias voltage of -250 VDC is devel oped using
-270 and +20 volts. Qher than these value differences, the circuit is
the same for all units

4-53. FREQUENCY STANDARD (fligure FG-30) (S/'N 400100 and before). The trans-
mtter timng circuits are based on a 5 Mz standard derived froma 10 MHz tenpera-
ture controlled quartz crystal oscillator. Both the oscillator-anplifier and the oven
controller portions of the oscillator require a stable 10 VDC input. This is provided
by regulator U3 fromthe battery or QLO2 regulated primry power source. An LC
circuit conmprising L1 and CLO further isolates the oscillator portion from swtching
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
(approximtely 5 ninutes). The 10 Mz 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 timng circuits as independent 5 MHz, 50 ohm sources.

4-54.  SWTCH NG REGULATOR (fidqure FO-3T) (S/N 400100 and before). This circuit
regul ates the +5-volt power input to the primary timng circuits of the receiver. The
circuit is basically intended for regulation of the battery supply during a power failure
However, in normal operation, a |ine power derived source of 29 VDC (from CR4+
figure FO-37)] is routed through the sane circuit allow ng unbroken interruption of
power should a supply failure occur. The high efficiency (65% circuit contained on
this board uses a low 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 cent rolling oscillation, the inductor effects internal conduction of the regulator/
oscillator, thereby controlling voltage. A 1.6A current |imter (4, @, and @) and
a 6 volt, 5 watt, overvoltage protector (CR6 and CR10) are included as an integra

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
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4-55. PROGRAMVER (fi[gure FO-32) |(S/N 400100 and before). A 5 Mz input from
the synthesizer is gated into U6 and continues through a fixed divider chain ending
in U29. The resultant frequencies are 100 kHz at TP2 and 1 Hz at TP1. A BCD down
counter to drive the front panel digital clock is formed by U30 (1 second), U24 (10
seconds), U22 (1 ninute), and U28 (10 ninutes). A BCD group branching off the
sane down counter into Ul6 and Ul0 is used to decode five mnute segments from the
front panel swtch scanner circuit formed by U26 and U20. Every five minutes the
next programer switch on the front panel is interrogated by this scanner. If a switch
is closed (ON), a pulse is passed through the programmer switch contacts and into
the PSC (Common) termnal which then clocks Ul4. Ul4 triggers a one-shot (U21)

whi ch sends an auto-start pulse back to the synthesizer at termnal AST. At the end
of each sweep, Ul4 is cleared to reset the auto- start circuit and await another PSC
pul se fromthe front panel switches. Ul and U2 form part of the network which inter-
faces the front panel switches with the internal logic. These are swtch debounce
flip flops to prevent spurious transients from being gated as pulses. UL3, U3, and
W form a decoder that determ nes which switches are enabled based on the position
of the MODE switch. In the manual (MAN) node position, the front panel swtches
for sweep START, STOP, and RESET are enabled. In the SET node position, START
and RESET are enabled. In the continuous and program nodes, the three swtches
are disabled. Transistors QL through Q6 are lanp drivers to indicate which of the
front panel switches are enabled. Two one- shots formed by U8 have pul sed outputs
which are enabled when the advance timer or reset swtches are actuated. Their func-
tion is to either advance the mnutes decades or reset the digital clock.

4-56. TEST CIRCUT (Figure FO-32) (S/N 400100 and before). The test circuit pro-
vides a go/no-go check of all DC power supplies, the battery supply, and synthesizer
phase |ocked loop. The test is made by pressing the front panel TEST pushbutton
and interpreting the indicators mounted adjacent to the switch. The nethod of AND ng
the inputs to indicate test status is shown on the schematic ( FO-23). Al the low volt-
age DC inputs are monitored, The +29 volt input cones from the swtching regulator
and effectively checks the +35 VDC unregul ated supply. The input OOL (out of |ock]
cones fromthe synthesizer and is low if the phase |ocked |oop is not [ocked. The

LT input is not used on the transmtter. The output at U38-6 is |ow when all inputs
are active. Wth U38-6 low and the test switch depressed, @ will conduct (+5 volts),
and the systemtest green indicator will light. Under the sane conditions with U38-

6 high (one or nmore inputs inactive), Q7 will conduct, turning on the red |anp. De-
tection of battery condition by the front panel test lanps is indicated on the schematic,
(frgure FG-32). The test switch serves to enable transistors @ and QL0 which drive
the battery indicator lanps. Wth the test switch actuated, the +5 VB enables U37

and also turns on QL2 which drives QL1 to saturation. The battery voltage is then
sensed by the divider R46, R47, and R48. |f the battery voltage is 22 volts or nore,
the divider biases QL0 on which supplies 5 volts to turn on the battery green indicator
If the battery voltage is between 17 and 22 volts, the divider ( R46, R47, and R48)

bi ases both @ and QL0 on which causes both red and green lanmps to light. For bat-
tery voltages between 17 and 14 volts, @ is biased on the red lanp lights. Voltage
below 14 volts is not sufficient to turn on either transistor and both indicator |anps
remin off.
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4-57. FREQUENCY COUNTER (fifgure FO-33]] (S/ N 400100 and before). A 2.11 -
3.60 MHz input fromthe synthesizer (1/20 of the synthesizer output before down con-
version) goes to termnal XFl and is gated for two mlliseconds into a 4-decade counter
(W-U7) preloaded to 5980. The counters count up from 5980 the nunber of cycles
in the two-nillisecond period. (For example, 2.11 Miz yields 4200 cycles in two ml-

| i seconds which when added to 5980 yields 10200. The nost significant digit (1) is
discarded and a frequency readout of 2.00 MHz is displayed. The resultant trans-
mt frequency is then latched for one counter cycle by latches Ul2-Ul5 and is then
switched to the display drivers via 2-to-1 nultiplexer U20-U23.

4-58. FREQUENCY BLANKER (fidure FO-33) (S/N 400100 and before). The frequency
bl anker section provides the storage capability for 16 frequencies used to blank the
transmtter output. The transmitter output is blanked for 10 kHz about the stored
frequency. U30, U31l, and U32 are 64-bit, random access nmenories in which sixteen
4-bit BCD nunbers may be stored. The frequency to be blanked and one of 16 pos-
sible memory channels are entered by front panel thunbwheel swtches. Pressing
the STORE switch with the RUNPROG switch in the PROG (program) position enters
the frequency into the selected channel location. Each channel |ocation may be ex-
amned to determne what frequency is stored by pressing the DI SPLAY swi tch.
During operation, all 16 channels are sequentially addressed by U45 every 10 kHz
step to the synthesizer output frequency. U9, U0, ULl7, U19, U25, U35, U36, and
associated circuits form a 4-decade BCD subtracter which subtracts 10 kHz from the
stored frequency and conpares that result with the counter frequency (which is a

10 kHz behind the actual transmt frequency) in U8, Ul6, U24, and U34. If both fre-
quencies are equal, a pulse (XBO) is sent to the synthesizer (U27 and U28, figure
FO-5). The synthesizer then waits until the next 10 kHz increment and blanks the
output for 20 kHz.

4-59. 5018 POAER SUPPLY (figure FO-34]] (S/'N 400100 and before). The power sup-
ply circuit accepts 115 or 230 VAC at 47-440 Hz and produces the follow ng outputs:

a. 115 VAC 60 Hz - three independent supplies for the rear panel-mounted cooling
fans;

h. +27 VDC - five independent supplies for driver and power anplifier circuits;
and

¢c. +5 VDC - one supply for the front panel power indicator |anp.

The AC line input fromthe rear panel is RF filtered by FL1 and presented to the pri-
mary of transformer T1 via an input voltage selector switch (SWM) . The selector
switch is factor wired to the 115/230-volt termnals of T1. Sone variations of input
vol tages can be acconmodated by changing transforner connection points as indicated
by the values shown at the taps of transformer T1 primary. Also connected to the
primary side of T1 are the AC-to-AC converters. These units are separately filtered
and convert 107 VAC at 47-440 Hz to 115 VAC at 60 Hz. They provide constant cooling
fan speed regardl ess of the input Iine frequency. The secondary wi nding of T1 sup-
plies voltage to five full wave bridge rectifiers (CRL-CR5). These rectifiers supply
35 volts to the voltage regulators Al, A2, and A3. Regulators Al and A3 supply
four independent 27 VDC inputs to the power anplifier; and A2 supplies one 27 VDC
input to the driver anplifier. A single output fromA3 is also regulated by integrated
circuit U4 to produce +5 volts for the front panel power-on |anp. Each of the five

27 VDC regulators is also connected to separate integrated circuit voltage regulators
for current limting and voltage control. The regul ated output voltages are adjusted
by potentioneters R33, R35, R31, and R37, while short-circuit, current-limting
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potentioneters R2, R10, R18, R6, and R14 are factory set.

4-60. FILTER SET (flirgure FO-35)1(S/ N 400100 and before). The filter set conprises
ei ght sequential ly- enabled, half-octave, low -pass filters which are used to attentuate
harnoni cs generated by the 5018 power anplifier. The eight half-octave filters cover
a 2-30 MHz transmt frequency range and are individually enabled by the filter decode
assenbly as the sweep progresses. For exanple, a sweep beginning at 2 Miz enters
at J1 (figure FG35) and passes into filter FL1 whose input (CR1) and output (CR2)

di ode gates are enabled by forward biasing provided by the filter decode assenbly.
The remaining seven pairs of diode gates are reverse hiased by a - 270-volt potentia
devel oped by the filter decode circuit. Note that Cl6 on schematic[fiqure FO35]is
only included in the last filter. As the sweep passes through 2.8 Mz, the CRl and
CR2 gates are disabled by reverse bhiasing (- 270 volts at filter select input 1); thereby
removing FL1 fromthe RF circuit [(figure FO-Z268). At the same time, FL2 is enabled
by switching its filter select input to +5 volts. Due to a permanent bias of -250 volts
at the junction of Rl and R2, the +5 volt reverse biases CRL and CR2 by 255 volts.
This again causes a current flow such that CR3 and CR4 are forward biased. Wen
the selection cycle has passed through FL- 7, a direct connection (RG - 58) is enabled
and only FL8 is in the RF path. This filter, which is at all tinmes in the RF line, now
acts solely as the last half-octave filter for 23-30 Miz. During the blank period be-
tween sweeps, FL8 is the only pass filter selected until the sweep restarts.
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SECTION 5
MAI NTENANCE

5-1. | NTRODUCTI ON

5-2. This section provides nmaintenance and service information for the TCS-4B trans-
mtter. Included are tables of recomended test equipment, a preventive maintenance
schedul e, corrective maintenance procedures, and performance verification data. An

under standi ng of the theory of operation frdm Sectionl|4 is required for troubleshoot-

ing and repairing the equipnent.

5-3.  TEST EQUI PMENT

5-4. Recommended test equipnment for performance tests and troubl eshooting is Iisted
in[fable 5-1] Oher test instruments may be used if their performance is equivalent
to those listed. |If a test measurenent is made which is outside the acceptable range,
operation of the test equipment should first be verified before assum ng mal function
of the equi pment under test.

Table 5-1. Test Equi pnent Required

[tem Recommended manufacturer and type
Osci | | oscope Tektronix 455 (or 465)

Frequency Counter Hew ett Packard 5300B

Mul tineter Si npson 460

Termnation, 2 watts

Mcrolab FXR TA - 5WN

Attenuator, 20 dB

Tektroni x 011-0059-02

RF Wattneter

Bird Electronic Corp. 6155

Spectrum Anal yzer
with IF Section
RF Section

Hewl ett Packard 141T
Hewl ett Packard 8552B
Hewl ett Packard 8553B

Power Supply
(35VDC Lab type)

Lanbda LL-903-0V, or
Lanbda LP-522-FM or
HP 6200B

5-5.  PREVENTI VE

VAl NTENANCE

5-6. [Tabl'e 5-Z]provides a list of

reconmended preventive maintenance procedures.

To assist in obtaining long-term trouble-free operation of the transmtter, the pro-
cedures shoul d be adhered to as closely as possible. Mrginal operation of any unit
checked should be noted and carefully re-examned at the next maintenance period.

5-1
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WARNI NG

In the performance of some maintenance procedures, it is necessary to

have the equi pnent energized and dust covers removed. Extrene care

nust be exercised in making internal nmeasurenents or adjustnents since
potential ly lethal voltages are present.

5-7. CORRECTI VE NMAI NTENANCE

5-8. The corrective maintenance data provided in this section consists of trouble-
shooting procedures and adjustment procedures. Parts requiring removal during rel-
evant adjustment operations are described and illustrated as necessary. The recom
mended mai nt enance approach for the TCS-4B transmitter is repair by replacenent
of assenblies. 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 for

troubl eshooting the transmtter. The table is not intended to be all inclusive but
rather to provide indications of what unit or assembly is defective. One approach

to fault isolation is to derive all possible information from the function or malfunction
of operating controls and indicators and then, through systematic analysis of test

and measurenment data, along with the troubleshooting guides, localize a fault to a
nmodul e or assenbly. The malfunction is verified and corrected by replacing the faulty
assenbly with a known good assenbly. The performance test[ paragraph 5-20, plus
[figures 5-b, 5-6, and 5-7 and schematics provide the neasurenment data that can be
used for fault isolation.

NOTE
In order to perform troubl eshooting and adjustnent procedures, individual
units nust be renoved fromrack, and top access cover nust be withdrawn,
being careful to first disconnect interconnecting cables.

Table 5-2. Preventive Mintenance Schedul e

Procedure Schedul e
1. Check frequency standard and adjust if necessary At installation and /or
per procedure given irf_paragraph 5-19, after equi pment has

been noved; there-
after as needed to
correct for drift.

2. Check battery condition by performng self-test At beginning of each
(refer to[paragraph 3-7.]step p); if necessary shift
change batteries according t6 paragraph 2-17]
The prinmary AC power should be on when
performng this test.

3. Check antenna RF output power efficiencies by At beginning and end
swi tching power output FWY REFL switch from of each shift.
FWD to REFL . Note meter readings for diplexed
and non-di pl exed nodes. Refer to[_paragraphl
3-8 step c.
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Cont i nued

Procedure

Schedul e

Check cooling fan efficiency on the 1024 and 5018
units. For the 5018 unit, novenent of air should

be easily detected about 12 in. (20cm) away from
the rear panel fan which exhausts air fromthe unit.
The 5018 inlets are filtered (the 1024 is not filtered)
Renmove and clean inlet filter if exhaust air flowis

i nadequate. Renove the 12 screws that hold the unit
to the 5018 from panel and wash the filter with water,
either spraying or subnerging the unit. Dry

t hor oughl y.

Weekl y
(daily if in dusty
area)

Make check of RF power elements by determning
power output of 4011 unit to be 50-150 watts during
normal non-dipl exed sweep operations. This is
acconpl i shed by performng RF power performance
test [(paragraph 5- 2ZP) and frequency test
(5-23).

Mont hl 'y

Make visual inspection of all interconnecting cables
and connectors at rear of units. Ensure that plugs
are fully inserted and that no undue strain is being
placed on cabl es.

Monthly and prior
to new startup.

Renmove top covers fromall (three) units and make
visual inspection of interiors. Ensure that all
modul es are properly seated and that no |oose wires
or signs of overheating exist.

Every 3 nonths

Make visual check of power heat sink l|ocated at rear
of 4011 filter/diplexer unit. Note any discoloration
or signs of excessive heating in surrounding hard-
ware. The dumy load in this unit is designed to
absorb 300 watts (maxinun) of RF power in the

di pl exed node.

Every 3 nonths

Check all low voltage DC power supplies per instruc-

tions given in the adjustment procedures,[ paragraphs]
[5-14] 5-19, 5-25, and 5-28.

Every 3 nonths

10.

Check transmitter output spectral purity by perform ng
har noni cs/ spurious response test[ (paragraph 5-30).

Every 3 nonths

5-3
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Table 5-3.

Troubl eshooting Gui de

| ndi cation

Locat i on/ Cause

1024 Main Power pushbutton
does not illum nate

Main |ine disconnected; fuse F1 (1024) bl own;
transformer or lanp mal function. Check
position of switch S1, line selector. Over-
vol tage crowbar tripped.

5018 Power indicator does not
illumnate

Main line input disconnected; 4011 not on;

fuse F1 (5018 or 4011) blown; contactor Kl

(in 4011) nmalfunction; transformer (in 5018 or
4011) or lanmp malfunction; malfunction in 5018
voltage regulators A3 or U4; overvoltage crow
bar in 4011 tripped.

4011 Main Power pushbutton
does not illum nate

Main |ine disconnected; fuse F1 (4011) bl own;
mal function in FL1, T1, CR5, or lanp. Check
position of switch S1, Iine selector. Over-

vol tage crowbar tripped.

No RF power indication.

Def ective or disconnected coax cabling; de-
fective meter; no output from 1024 unit, over-
heating in 5018 unit causes a thermal swtch
to cutoff anplifier bias voltage; defective
5018 RF anplifier or power supply; defective
4011 filter set, RF relays, power detector, or
power supplies.

Low or incorrect RF power
meter reading

1024 not switched to full output; faulty 5018
power supply; defective meter novenent; one
or nmore 5018 RF power anplifiers faulty;
defective input cables; faulty synthesizer in
1024; faulty 4011 filter set.

Anplifier overheating.

Defective fan; defective power supply; anbient
air above specifications; obstructed fan intake
or exhaust; diplex relay in direct node with
conmuni cations Tx on; faulty load resistor
connection

Nuneric display stopped or
i ncorrect.

If frequency: Problem is synthesizer fre-
quency counter (1024) , or frequency standard,
Press TEST pushbutton to check synthesizer.
[f time: Problemin programer or frequency

standard. Check 1A2Al, TP3 (see[figure 5-3)
(100 kHz).

5-4

Excessive RF power variation
versus frequency sweep.

Faulty 4011 filter set, 4011 filter decode, or
5030 sweep synthesi zer.
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Table 5-3. Troubl eshooting Guide - Continued

I ndi cation Locat i on/ Cause
9. System fault indicator |ights Indi cates in any of 1024 DC power supplies or
red |anp. fault synthesizer. Perform synthesizer and

1024 DC power supply performance tests.
Ref er to[paragraphs 5-2ZB, 5-24, and 5-31.

10. Battery fault indicator Iights Refer to[fable 3-1[(Section 8) and replace
red |anp. batteries (or conplete battery pack) if
necessary.

5-10. OVERVOLTACGE PROTECTION. The 1024 and 4011 power supplies incorporate
an overvol tage protection device, shown in firgures FOI8 and FO 27. The overvoltage
devi ce acconplishes circuit protection by effectively short circuiting the output ter-
mnals of the power transformer when the trip voltage limt is exceeded. The over

vol tage device is connected across the 11 volt terminals and trips at 17 volts. \Wen
the trip voltage is exceeded, the input power fuse is normally blown. This con-
dition should be noted when troubl eshooting and line voltage checked before trying

to turn on the transmtter.

5-11. OVERHEATI NG PROTECTI ON. Overheating conditions in the 5018 unit are
sensed by a thermal cutoff switch, Ul [figure FO-ZI711). This switch is located on
the 5018 power anplifier RF assenbly and activates when tenperature exceeds 215°F
(101°C) to disable the 27 VDC power supply to the anplifier.

5-12. ADJUSTMENT PROCEDURES

5-13. GENERAL. Al initial adjustments to the transmtter are made at the factory
before shipment. These procedures are provided for use following repair or as re-
quired during the performance verification test.

WARNI NG

Use extrene care when neking internal adjustments with power on. Po-
tentially lethal voltages are present in the transmtter.

5-14. 1024 POAER SUPPLY ADJUSTMENT (S/N 400101 and on). The 1024 has only
one power supply adjustment. This adjustnment involves connecting of a low line tap
for line voltage variations that are bel ow acceptable limts. The 1024 operates satis-
factorily when the main line power is between 110 and 125 volts (for 115V position of
vol tage select toggle switch) or 215 to 250 volts (for 230V position of toggle switch).
(Refer to[figure FO-18.) Use of the low line tap (220- 105) is only necessary if line
vol tages lower than 110V (or 215V) are expected. To make this adjustnent, discon-
nect wire at TBl, pin 1 that goes to switch S1, and connect wire to TBl, pin 2 ([figurel

[FOT8) .
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5-15. FREQUENCY STANDARD ADJUSTMENT. Over long periods of tine, the tem
perature-controlled quartz crystal in the frequency standard will show effects of pre-
cession (frequency change due to crystal aging). Wen the rate of precession in the
receiver and transmtters is not equal, the effects of a difference will show up by ver-
tical movement of a received path on the RCS-4B receiver CRT. Normally a path can
be recentered on the receiver CRT by means of the receiver SLIP control. If the SLIP
control is adjusted to recenter any single path nore than once in eight hours, there

is need to adjust the frequency standard on the transmtter. However, if all trans-
mtter displays show drift on the CRT in the same direction, it is necessary to adjust
the receiver frequency standard. (Refer to RCS-4B receiver manual. )

5-16. To make the transmitter frequency adjustment, the direction of drift on the
RCS-4B receiver CRT nmust be determined. |f the displayed path is moving downward,
the 1024 front panel fine control (STD ADJ) should be turned counterclockw se. If
the displayed path is noving upward, the control should be turned cl ockwi se. ((ne
full turn of the control changes the drift rate by approximately 0.5 milliseconds per
24 hours.) If the front panel control range is insufficient (total range is 20 turns
end to end) to make the correction, it should be recentered, and the adjustnent nmade
on the coarse control |ocated on the 1024 frequency standard 1A3 ([figure 5-T).

Adjust the coarse frequency control by turning it in directions opposite to that of

the front panel fine adjust. If the display is drifting downward, turn the coarse
adjustment clockwise. One turn of the coarse frequency adjustment will conpensate
for a drift of 100% of CRT height per 24 hours (5ns/24hrs) for a 2-30 MHz sweep,

or 50% of CRT height for 2-16 MHz sweeps.

5-17. 5018 POMER SUPPLY ADJUSMENT (S/'N 400101 and on). Variations in input

line voltage can be accommodated by adjusting the positions of taps on the transformer
primary. The adjustment is made on assenbly 2A2 (figure FO-23] by unsol dering the
standard 115/230 volt connections at pins 4 and 9 of T1 and noving higher or |ower

in voltage as required. Wth voltages Iess than 110 or 215 VAC , nove connections on
respective primaries to pins 3 and 8. Wth voltages greater than 120 or 250 VAC, nove
connections to pins 5 and 10.

5-18. 4011 POWER SUPPLY ADJUSTMENTS . The 4011 power supply provides DC volt-
ages of +5, +6, +26, -240, -270 VDC. None of the voltages requires adjustment; how
ever, they; should be periodically checked in accordance with the perfornming verifi-
cation test [[paragraph 5-29)] Adjustment to accommodate |ow AC input voltages can
be nade ([paragraph 5- 19).

5-19. AC I NPUT ADJUSTMENT. Lower voltage variations fromthe standard 115 or 230
VAC input can be accommodated by changing connections to the line voltage swtch.
Upper linmits of 120 or 240 VAC can be tolerated using the same factory wiring as for
115/230 volt. If the line voltage is closer to the alternative 105 or 220 volt, renove
the AC switch bracket on assenbly 3A2A1 ( schemati ¢_figure FO-29) and renove
existing gray and white wires frompins 1 and 3 respectively on the underside of the
switch. Replace the 230 volt gray wire with the 220 volt gray/white wire (sorted from
the transformer cable) and replace the 115 volt white wire with the 105 white/bl ack
wire. Insulate the exposed ends of the unused wires and secure wires to the cable
bundl e.
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FREQUENCY STANDARD
ASSEMBLY 1A3

N e
—— COARSE CONTROL
N SIDE LOCATION- S/N 400100 AND BEFORE
© TOP LOCATION— S/N 400101 AND ON

ELSTFOI2

FIGQURE 5-1. Frequency Standard Crystal Oscillator Adjustnent.

5-20. PERFORVMANCE TEST PROCEDURES

5-21. CGENERAL. The follow ng performance tests are designed to provde the nost
expedi ent method of checking overall transmtter operation within the limts for field
mai nt enance. The order of performng the tests will depend entirely on the anticipated
status of the equipment. If the equipnent is suspected of being bel ow specifications,
then the conplete test in the order presented should be performed. [f the equipment
I's being tested only for an over-all check, the RF power test [paragraph 5-2Z2) and fre-
quency test [(paragraph 5-23)] shoul d be performed first and any others as appropriate.
The test equipment needed for the tests is listed in[fable 5-1]

5-22. RF POWNER TEST. This test checks the RF power elements including the power
amplifier (5018), and the filter set and filter decode (4011).

Switch the TCS-4B transmitter off, and disconnect the antenna from the 4011
(J7).

b. Set up the test equipment as shown in figure 5-2 The RF wattnmeter is con-
netted to the 4011 RF out connector (J7) on the front panel.

c. On the 1024, the DI RECT/DI PLEX switch is placed in DIRECT , and the power
output .1 PWFULL PWR switch is placed in FULL position, and the sweep limt set
for 2-30 MHz.

d. Set the RF wattneter to the 150 watt scale.

5-7
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e. Turn on the 1024 and 4011.
f. Wth the 1024 MODE switch in MAN position, press RESET, then press START.

~If the RF power equipnent is functioning properly, the RF wattneter should
reag greater than 50 and less than 150 watts throughout the frequency sweep.

h. Repeat step f with the .1 PAWR/ FULL PWR switch in the .1 PWR position. The
RF wattmeter (50W scale) should be greater than 5 and less than 15 watts throughout
the sweep.

i. If the RF output measured in steps g and h is only slightly out of specification
(either too high or too low) but otherw se good, adjust the synthesizer output |evel
as outlined in step k.

. If there is not output or a very low output at any point during the sweep in the
RF power test steps g and h, refer to the RF power troubleshooting diagram
5-3.

k. To adjust the transmitter RF power level follow the procedure below in the order
i ndi cat ed:

(1) Connect equipnment as shown in
(2) Set the 1024 for DIRECT, 0.1 PWR operation (10 watt output).

(3) Wth the 1024 MODE switch in MAN position, press RESET. Transnitter out-
put should be approximtely 10 watts at 2 Mz (not sweeping).

(4) Renove 1024 top cover and adjust R49 on the synthesizer down converter
card in the 5030-1101 nmodul e of the 1024 (1A1A2R49) for an RF output of 12 watts at
401-J7. Note that 1A1A2R49 and R50 are both accessible through a small hole in the
cover of the synthesizer nodule, (top side of the upper nmodule in the 1024) such that
the synthesizer nodul e does not have to be renmoved or opened for adjustment. R49
is the potentioneter closest to the center of the synthesizer nodule and R50 is towards
the edge of the synthesizer nodul e.

(5) Set the 1024 for DI RECT, FULL PWR operation ( 100 watt output).

(6) Adjust R50 on the synthesizer down converter card in the 5030-1101 nodul e
(1A1A2R50) for an RF output of 120 watts at 4011-J7.

(7) If adjustnent of R49 and R50 cannot bring the transmtter to the required
level, refer to[figure 5-3]

1. Turn off power on 1024 and 4011 and replace cables removed in step a.
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Interconnected for
Normal Operation

Termination..

500 2W \s{:]

UNIT1
1024

UNIT 2
5018

J8

UNIT 3
4011

J7

COAXIAL ADAPTER —

Type HN to N

{Amphenol 16050)

FI GURE 5-2.

Power

RF WATTMETER
150-Watt Scale {FULL PWR)
50-Watt Scale {1 PWR)

ELSTFOI3

Anplifier Test Setup.
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5-23. FREQUENCY TEST. This test checks the frequency sweep of the transmtter.

a. Switch the TCS-4B transmtter off and disconnect the antenna.

b. Set up the test equi pment as shown in[figure 5-4]
c. On the 1024, place DI RECT/DI PLEX switch in DI PLEX position and the power

output .1 PWR/ FULL PWR switch in .1 PWR position,

CAUTI ON

and the sweep limts to 2-30 M.

This test must be performed with the DI RECT/DIPLEX switch in the DI PLEX
position and the .| PAWR/ FULL PWR switch in the .1 PWR position. If these

switch settings are not observed,

occur.

severe danage to test equipnent could

d. Set the frequency counter to read frequencies from2 to 30 M.

e, Turn on TCS-4B transmtter.

f. Wth the 1024 MODE switch in MAN position, press RESET, then press START.
Before the 1024 frequency MHz display reaches 3.00, press STOP. Conpare the 1024
frequency reading with the reading on the frequency counter. The readings shoul d

be equal .
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g. Repeat the above procedure for frequencies between 15-16 and 29-30 M.

h. If readings in steps f and g between the 1024 frequency display and frequency
counter do not agree, replace the 1024 transmt logic (1A2) or sweep synthesizer (1Al)
nodul e.

I, Turn off TCS-4B transmtter and replace cable removed in step a.

5-24. DC POAER SUPPLY TESTS. The followi ng test is subdivided into checks on

the three individual units conprising the transmtter. Al voltages are |abeled ad-
jacent to the test points. Note that some DC voltages are proportional to the incoming
line voltage. |If the average line voltage differs substantially from 115 (or 230) VAC,
refer to adjustment procedure for AC input conpensation. If no adjustment is provided
for an out-of-spec voltage, the unit is probably defective and shoul d be returned

to the depot for evaluation and repair.

5-25. 1024 (UNIT 1) POAER SUPPLY TEST.

a. Renove top cover, and rel ease captive screws on both nodul es Al and A2.
Stack up modules for access to test points.

b. Use a nultinmeter to check the follow ng voltages [[figures 545 and 5-6).
(1) At test points +5V (A) and (B) measure 5 = 0.25 VDC
(2) At test point +5V (C) neasures 5 = 0.75 VDC
(3) At test point -12V neasure -12 + 0.75 VDC
(4) At test point +12V measure +12 + 0.75 VDC
(5) At test point +24V neasure +24V + 1.50 VDC

c. ACline ripple should be less than 10 nV peak-to-peak on regul ated supplies
and less than 1 volt peak-to-peak on the +5C supply.

5-26. STANDBY BATTERY SUPPLY TEST. Two different types of standby battery
assenblies are used in the TCS-4B. Sone transmitters have a non-rechargeabl e bat-
tery assenbly (part number 6025-1008) that uses standard D-cell batteries. O her
transmtters have a rechargeable battery assembly (part nunber 6025-1018) that in-
cludes an integral charging circuit and uses sealed lead acid cells. Conditions for
testing the charge of the battery supply differ between the non-rechargeable and
rechargeabl e assenblies. These different conditions are noted in steps a and b bel ow.
The test results as defined in step ¢ apply to the test of non-rechargeable and re-
chargeabl e assenblies.

a. For the non-rechargeable battery assembly (P/N 6025-1008), a test may be con-
ducted at any time during operation with AC Iine power on or off and the BAT swtch
on. Pressing the TEST pushbutton switch on the 1024 front panel initiates the test
and the BAT lanps light to indicate the charge condition of the battery supply as de-
scribed in step c bel ow.

5-10



NO OR LOW CHIRP RF OUTPUT
FROM 4011-J7 AT ALL FREQUENCIES
(IN DIRECT MODE)

™

TEST 1

CHECK 1024 REAR PANEL J3 RF OUTPUT
WITH SPECTRUM ANALYZER AT 2 MH{
(MAN MODE) FOR OUTPUT LEVELS OF
=0dBm IN FULL PWR SETTING AND
«—10dBm IN ,1PWR SETTING

NO LOW
OUTPUT 1024-J3 OUTPUT

CHECK 1024
POWER SUPPLIES

OUTPUT

CHECK 1024
POWER SUPPLIES

11-5820-918-13

REPLACE:

(IN 1024)
1. SYNTHESIZER 1Al
2. FREQ STANDARD 1A6
3. TRANSMIT LOGIC 1A2

ADJUST SYNTHESIZER
OUTPUT (REFER TO
PARAGRAPH 5-6,2)

L REPLACE SYNTHESIZER lAl

RECONNECT 1024-J3 TO 5018-J1 AND MEASURE 5018 OUTPUT AT
5018-J3 WITH WATTMETER FOR =100 WATTS AT FULL POWER AND
10 WATTS AT ,1PWR

5018-J3
OUTPUT

CHECK 4011

POWER SUPPLIES

REPLACE:

1.
2,
3.
4,

RELAY 3A1K!

POWER DECTECTOR 3Al1A3

(IN 4011)
FILTER SET 3AlAl
FILTER DECODE 3A2A2

CHECK 5018 POWER
SUPPLIES AND RF
AMP DC BIAS.

REFER TO PARAGRAPH
5-6.7

OK

REPLACE

5018 100 WATT
RF AMP 2Al

5018 5
POWER SUPPLY BA
AND BIAS
REPLACE:

FI GURE 5-3.

RFE_Power

Tr oubl eshoot i ng ( Sheet

1. 5018 POWER
SUPPLY 2AZ

2, 5018 100 WATT
RF AMP 2Al

1 of

ELITFOI4

2).
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5-12

TEST 2
NO CHIRP RF OUTPUT

FROM 4011-J7 IN SPECIFIC
FREQUENCY RANGES BUT OK
ELSEWHERE (IN DIRECT MODE)

[ aieck 4011 powER suppLIES ]

REPLACE: (IN 4011)
1. FILTER SET 3AlAl
2. FILTER DECODE 3A2A2

REPLACE: (IN 1024)
1. SYNTHESIZER lAl
2, TRANSMIT LOGIC lA2

TEST 3

NO CHIRP RF OUTPUT FROM
4011-J7 IN DIPLEX MODE

PERFORM TROUBLESHOOTING TESTS 1 AND 2,
IF TESTS 1 AND 2 PASS OK BUT DIPLEXER
PROBELM REMAINS, REPLACE: (IN 4011)

1, DIPLEXER 3A1A2
2. RELAY 3AlK1
3.. RELAY 3AlK2

ELSTFOIS

FI GURE 5-3. RF Power Troubl eshooting (Sheet 2 of 2).




Interconnected for
Normal Operation

COAXIAL ADAPTER
Type HN to N
(Amphenol 16050)

TERMINATION
2 Watts — 50 Ohms
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CAUTION
Make sure 1024 is set for .1 PWR

UNIT 1 and DIPLEX operation.

1024

UNIT 2

5018

UNIT 3

4011

8 7 COAXIAL ADAPTER
Type HN to BNC
(Amphenol 8900)
ATTENUATOR
20 dB
FREQUENCY
COUNTER
EL9TFOI6
FIGURE 5-4. Frequency Test Setup.
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b. For the rechargeable battery assenbly (P/N 6025-1018), an accurate test of
battery charge condition requires that AC line power is turned off. If the TEST
switch is pressed with AC power on, the green BAT |anp should always Iight since
the charging circuit, which is on when AC power is on, provides a 28 volt potentia
across the battery supply terminals. A red or red/green lanp indication my result
if battery supply is very weak, fully discharged, or defective. A battery protection
circuit in the rechargeable battery assenbly automatically disconnects the supply if
the battery voltage is bel ow approximtely 19 volts in which case neither BAT |anp
woul d 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 BAT switch on and note the BAT lanp indications of step c.

c. The BAT lanp indications are as follows:

(1) Geen BAT test lanp only lights: Battery measures greater than 22 volts
Conditions are acceptable for operation
on battery power.

(2) Geen and red BAT test |anps Battery measures between 18 and 22
both Iight: volts. Conditions are marginal for
operation. Battery pack nust be
charged soon (if rechargeable type)
or replaced (if non-rechargeable type).

(3) Red BAT test lanp only lights: Battery neasures |ess than 18 volts
Battery pack nust be replaced or re-
charged; or BAT switch is off.

5-27. BATTERY CHARGER ADJUSTMENT (For Battery Assenbly P/N 6025-1018)

The battery charger circuit, located inside the rechargeable battery box, automatically
recharges depleted batteries and provides a floating trickle charge to maintain the
batteries in a fully charged state during normal AC Iine power operation of the TCS
4B transmitter. Battery capacity and lifetine 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 a5 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 normally require readjustnment. If adjustnent
is required due to replacenment or aging of conponents, adjust as follows:

a. Renove battery pack (6025-1018) from the 1024 unit.
b. Renove top cover of battery pack.
c. Carefully connect a +35 VDC (+2V) external |aboratory-type power supply to

the battery charger circuit card inside the battery box. The positive (+) output |ead
of the power supply nmust connect to termnal El of the circuit card and the negative

(-) output lead must connect to termnal E 2 (ground).

d. Connect the positive lead of a digital voltmeter to TPl and the negative |ead
to E2 of the charger circuit card.
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+5 +0.25VDC

+5 +0.25VDC T

+5 *0.75 vocs
2.1 — 3.5 MHz

Ground (LED Test)

100 KHz

During Sweep:
10 Hz for 2 — 30 MHz
5 Hz for 2 — 16 MHz

* LOW for
Blanker Display

* L OW for Blanker
Memory Store

e

Synthesizer
Blank Enable

:
Z

* Program/Run Switch
in PROGRAM position

A2

'\O +5V(A)
\O +8V(BI
\O +8Y(C)

w

>

~

BLANK OUT

OUT OF LOCK

TRANSMIT LOGIC
1A2

Al
+12v O/
+24V(4) O—‘

+29ViAY O/
+5V(01 O/

12v d
1 2-3.5MHz BATT 1
COUNT 1PPS" 2
2 LED TEST 100KHz 3
IGND»
3 100 KHz2
4 ‘SHz. 2-16MH2
“10Mz. 2-30MH2

BLANKER DISPLAY SW

AUTO START 4

BLANKER ENTER SW,

SWEEPING ‘HI- 5

STOP SW LO 6
START Sw LO 7

ADVANCE TIMER SW H) 8

RESET SW LO 9
LO 10

LAMP TEST 11
GND

WHEN TIMER RUNNING"
"WHILE SWEEPING

O\

S

N

il

[2]
z
o

09 0093R\

+12 £0.50 vDC
+24 1.0 VvDC
+29,-1,+9 VDC
+5 +0.25VDC
-12 *0.50 VDC

A

LOW for Synthesizer
QOut-of-Lock

Battery O - 29 Volts

Ground (Lamp Test}

~la

Chassis Ground

1 Pulse-per-Second
{with timer running)

N

100 kHz (Timer Running)

40

Auto Start
(SET Mode)

2

End of Sweep

¥

| —LOW for STOP
Switch Depressed

[——————————— LOW for START

Switch Depressed

| ——— HIGH for ADVANCED TIMER
Switch Depressed

LOW for RESET
Switch Depressed

FI GURE 5-5.

ELSTFOI7

Test Point Verification for Transmt Logic Mdule 1A2

(S/'N 400101 and on).
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e. Turn on the +35 VDC supply and adjust potentiometer R3 on the card for a
voltage of +28.9 VDC at TPL.

f. Muve 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 Sl
for “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 nonentarily depress
pushbutton switch S1 on the circuit card.

j. Replace battery box cover and reinsert battery drawer into 1024 front panel.
5-28. 5018 (UNIT 2) POWNER SUPPLY TEST.

Renmove 5018 top cover and |ocate connector 2A1J4 at left side of unit (from
front). Refer tlo figure 2-B. Renpve 5018 RF input fromthe 1024 by di sconnecting
the 5018 rear panel connector at J1.

h. Use a needle probe on a DC nultinmeter and check for a voltage reading of 27
+1 VDC with less than 20 nV peak to peak AC ripple at connector terminals J4-A J4-B,
J4-C, J4-D, and J4-E. If voltages are approximately 7 volts instead of 27, the over
tenperature thernostat has activated.

c. Measure DC bias voltages on transistor emtters of RF driver anplifier (2A1A2A2)
and on the four RF power anplifiers (2A1A2A4-A7) with DC voltneter and verify or
adj ust as indicated bel ow

CAUTI ON
Wien making measurements described bel ow, make sure RF input power
is disconnected. Do not short transistor emtter resistors to ground wth
nmeter probe as this may damage the transistors.

Driver Anplifier 2A1A2A2:

Ql-E 0.8 0.2V DC

Q-E 2.5 +0.3V DC

@-E 1.7 #0.2V DC

U-E 107 £0.2V DC

@-E thru @B-E 2.7 0.3V DC

Power Amplifiers 2A1A2A4 through 2A1A2A7
Ql-E 2.8 0.2V DC Both transistors
@-E (measure across shoul d be about
10 ohm 2 watt equal .

enmtter resistors).
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NOTE
Adjust the 2.8 volt bias by screwdriver adjust potentioneter R3 on bias
regul at or subassenbly card nmounted above each power anplifier card.
If bias cannot be set or if QL and @ biases differ by nmore than +. 25 VDC,
RF power anplifier is defective and should be replaced.
d. Replace covers and cabl es when fini shed.

5-29. 4011 (UNIT 3) POAER SUPPLY TEST

CAUTI ON

Di sconnect 5018 power (3J4) to insure that there is no high power
RF present.

a. Renove 4011 top cover. Renobve eight screws securing chassis plate (4011- 1001)
and renove chassis plate, disconnecting cables restricting chassis plate if module is
to be renoved.

b. Locate the follow ng test points on nmodule 3A2AZ (figure]5-8) and use a nulti-
meter to check the voltages specified. Apply power to 4011.

(1
(
(
(

(

(6) AC ripple should be Iess than 10 nV peak-to-peak on regul ated supplies and
| ess than 10% of nominal DC anplitude on unregul ated supplies.

) At test point +5A measure +5 £ 0.25 VDC
) At test point +6B measure +6 £ 0.25 VDC
)

w N

At test point +26V neasure +26 + 3 VDC

o

) At test point -250V nmeasure -250 + 25 VDC

ol

) At test point -270V nmeasure -270 £ 30 VDC

NOTE

In test 3, 4, and 5 above, unregul ated supplies are neasured. Measure-
nents will vary directly as a function of the input AC line voltage.

¢c. Renove power from the 4011.
d. Replace chassis plate (4011-1001) renoved in step a.

e. Replace cover renoved in step a and replace 4011 in rack. Insure interconnect-
ing cables are properly installed.

5-30. HARMONI CS/ SPURI QUS RESPONSE TEST. This test measures the harnonics
and spurious response (spurs) of the TCS-4B transmtter. The test is performed
in tw parts. An RF Power test [(paragraph 5-27] should be performed prior to this
test.
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|

SWEEP
SYNTHESIZER
5030-100I
+5 + 0.25 VDC A2 Al
#510.25 VDC —~___ ] o YT 2-30 MHz
oot - (50 to 150 mV)
+12 + 0.50 VDC —~——_| "

————————— 40 MHz

bbddd

+12v 102
-1220.50 VDC——___| a2y o (300 mV)
+24 % 1.0 VDC ——__|
w2V ! ——————— LOW during blank
1. 2.1-3.5 MHZ TO COUNTER
‘ BLANK OUT LO) 1. (.2 sec for 2-30 MH2)
Start In 5 \ BRI et (i 5. (.4 sec for 2-16 MH3z)

SLIP FAST N (LO) 6.
SLIP MEDIUM IN (LO) 7.
Stop In SLIP SLOW IN (LO) 8.
9. PHASE LOCK (HD)

DELETE IN(LO} 9.

ADD IN (L0} 10.
35us 16 (H1) 30(LO) 11
Reset In AUTO START 13
START IN 146
STOP IN 15.
: RESETIN 16.
ChaSSIS Ground SWEEP RUN (M) 17.
BLANK IN 20.
Sweep Run (Hi) END OF SWEEP 21.
RX (HH TX (LO) IN 22.
2.1-3.5 MHz to SMHZIN 101
40 MHZ OUT 102.
counter (300mYV) 2.30 MHZ OUT 103.
5 .10 dB PAD (LO) 104.
OUTPUT GATE (W) $.
Blank In ; \a®©§
GND
End of Sweep u®®e
4us

Tx (Lo) In @@
42-70 MHz Out 50MV ! “® ®’
7 ()

-10 dB Pad 20@ @9 MHz Upper limit

(HIGH for full power)
(LOW for .1 power) @
2

Phase Lock (Hi) one
I | M$ Auto Start
Output Gate (Hi) / (Set MODE)
O 5 MHz In
o m@ " /_ (50mV)

01/

16 Hi
SOLO¥ /_ 30 L:

oW

22 1

9 108

ELSTFOIB

FIGJRE 5-6. Test Point Verification for Synthesizer Mdul e 1Al
(P/N 5030-1001 Only).
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SWEEP SYNTHESIZER
5030-1101 Rev'

(REPLACES 5030-1001)
S/N

Contract us

\\é A2/A3
) -8

N
/'@PHASE LOCK (H1)

+5 40.25Vdc

+12 +0.75Vdc

-12 +0.75Vdc

Phase Lock

\ )/

+4V Synth Lock OK
0V Synth Unlocked

(Output)
JI PWR/CNTRL
Jz SMHz IN
J3 2.30MHz OUT
J4 2nd L.O. (40MHz) Sweep Running
J5 5MHz OUT
J6 COUNT OUT (2.1.3.5MHz) +ay
Auto Start J7 Ist L.O.(40 - 70MHz) )
+4y ov
o Sweep Stopped
40usec Pulse (Output)
{Input)
End of Sweep
SWEEP RUN W (Reset Pulse)
1
Start Swee END OF SWEEP f—
Stert Suee T -
v ov
N
4 usec Pulse
oy———— _-_\‘\“‘- (Output)
(Input) AUTO START
3
)
RF_Blanking Pulse
Reset
+4y
——_"”’,,/f \\\\\\\\\\\ Ay
ov :
RF OFF
0.2 sec for 2-30 MHz sweep ov (Input)
0.4 sec for 2-16 MHz Sweep P

Upper Limit

+5vdc for 2-16 MHz Sweep /]

0vdc for 2-30 MHz Sweep
(Input)

Note: Voltages are approximate.

ELSTFOI9

FIGURE 5-7. Test Point Verification for Synthesizer Mdule 1A1
(P/N 5030-1101 Only).
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- 250 20 VDC

TP1-8 +5V when filter on
-250V when filter off

FILTER DECODE

3A2A2

4011-1007
Al

N\
+8VA ¢ Y|
' vm@_\

+26V

2 NPT

+ ) CAUTION
IGH VOLTAGE
-250v -270v(

©

7

o +5+0.25VDC

+# +0.25 VDC

~ +26 = 3 VDC

- 270 %30 VDC

TP1.8 +SVFLON
-250V FL OFF

FLl o 2:2.8M02
FL2 2.8.4 MKZ
FLY 4.5.8 MHZ
FL4 5.8.8 MHZ
FLS 8-11 MHZ
FLE 1116 M2
FLT 16-23 W2
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L R e

. BLANKING LATCH IN
(LQ=ENABLE)

10. CONTROL RF IN
(0.9 TX FREQ)

2-2.8 MHz — o
O

4 0O A NALT. Q

Lo O-4% INII1IZ g, \/

7

FI GURE 5-8. Test

-

OOOOO
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-

©,

Chassis Ground

CAUTI ON

During troubl eshooting of
the 4011 Chassis insure the
RF Qutput of the 5018 (2J3)
is termnated into a dummy
| oad.

LOW duri ng bl anking at
sel ect ed BLANKER FREQ

!75;?g - Control RF In (0.5 TX
nz___——_———/AVi\(’J\:/io—'/ FREQ TTL LEVEL
EL9TF020
Point Verification for Filter Decode Mdule 3A2A2.
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5-31. WDE BANDW DTH MEASUREMENT. Perform this measurenent in accordance wth
the fol | owing procedure:

a. Turn off the TCS-4B transmtter and di sconnect the antenna.

b. On the 1024, place the DI RECT/DIPLEX switch in the DI PLEX position. Place
the .1 PWR/FULL PAR switch in the .1 PWR position.

CAUTI ON

This test nust be performed with the DI RECT/DI PLEX switch in the
DI PLEX position and the .1 PW/ FULL PAR switch in the .1 PWR
position. |f these switch settings are not observed, severe danage
to the test equipnment wll occur.

c. Set up the equipment as shown in[figure 5-9] The spectrum anal yzer should
be set to 0-100 MHz scan-width range and a full scale sensitivity of 0 dBmwth input
attenuator set to 30 dB. Set the 1024 to 2-30 Mz range.

d. Turn on the TCS-4B transmtter. Wth the 1024 MODE switch in MAN position,
press RESET, then press START. Throughout the sweep all harnonics shoul d be
at least 60 dB bel ow the fundamental and all spurs should be at |east 50 dB bel ow the
f undanent al .

e. If harnonics are not at least 60 dB, and/or spurs not at |east 50 dB bel ow the
fundamental, replace the 4011 filter set, 3Al1Al and/or filter decode 3A2A2. Repeat
the measurenent.

f. I'f harmonics and/or spurs persist, re-install original filter set or filter decode
and replace the sweep synthesizer, 1Al, in the 1024. Repeat the measurenent.

5-32. NARROW BANDW DTH MEASUREMENT. Performthis neasurement in accordance
with the fol |l owi ng procedure:

a. Repeat steps a and b @f paragraph 5-31]

b. Make the follow ng settings on the spectrum anal yzer.

(1) Input Attenuator: 30 dB
(2) Bandw dth: 10 kHz

(3) Scan Wdth: 100 kHz/div.
(4) Scan Time: 10 ns/div.

(5) Video Filter: 10 kHz
(6) Range: 0-110 MHz
(7) Center Frequency: 2 Mz
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c. Set up the equipment as shown in _figure 5-9. Set the 1024 to the 2-30 M
range.

d. Wth the 1024 MODE switch in MAN position, press RESET, then press START
During the sweep, manually sweep the spectrum anal yzer to keep the TCS-4B Trans-
mtter signal within the displayed 1 Miz wide range of the analyzier. Al spurs and
the phase noise floor around the fundanental should be at |east 40 dB bel ow the fun-
damental , except within 50 kHz of the fundanental

e. If any spurs, or the phase noise floor, are not at |east 40 dB down, except
within 230 kHz, replace the sweep synthesizer, (1Al) in the 1024. Repeat the neasure-
ment after replacement of the sweep synthesizer

f. If spurs and/or phase noise persist, re-install the original sweep synthesizer
and replace the frequency standard (1A3). Repeat the measurenent after replacing
the frequency standard.

5-33. FREQUENCY STANDARD CALI| BRATI ON

5-34. CALI BRATI ON REQUI REMENTS. The TCS-4B internal frequency standard
(1A3) may be calibrated to a known station standard by followi ng the procedures out-
l'ined in[paragraph 5-35.] This procedure should only be used if the station standard
is known to be accurate and of a stability (aging rate) better than 1 x 10 7/ day, such
as a precision ovenized quartz crystal, cesiumbeam or rubidiumbeam standard. The
1024 shoul d be operated continuously (AC line power on) for a mininum of three days
to allow the internal 5 Mz crystal oscillator to stabilize before calibrating.

5-35. CALI BRATI ON PROCEDURE.

a. Carefully remove the top cover of the 1024 sweep generator with the AC |ine
power left on, after the 1024 has been running for at |east three days

b. Connect the 1024 rear panel jack J5 (5 Miz out BNC) to channel 2 of a dua
channel oscill oscope.

c. Connect channel 1 of the scope to the station (either 1 or 5 Miz).

d. Set the scope for either ALTERNATE or CHOP sweep node, triggering on chan-
nel 1 only; i.e. trigger scope on station standard only. Set scope time base to 0.1
us/ div.

e. Adjust scope trigger level control to obtain a steady scope display of the station
standard waveform (1 or 5 MHz) on channel 1

f. The 5 MHz TCS-4B output from 1024-J5 on channel 2 of the scope shoul d be
a 5 Mz pul se stream about 4 volts peak-to-peak in anplitude that appears to drift
or slide to the right or left relative to the house standard. The rate of drift is pro-
portional to the frequency error of the 1024 crystal oscillator. If the error is large
the waveformon scope channel 2 will drift by so rapidly that the waveformwill appear
as a blur.

Center the 1024 front panel STD ADJ potentioneter by inserting a small blade

scréewdriver and turn the potentiometer 20 turns counterclockwise and then back 10
turns clockw se
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h. Adjust the 1024 frequency standard coarse adjust potentiometer in the fre-
quency standard nmodul e (1A3) until the waveform on scope channel 2 appears to stand
still or drift very slowy relative to channel 1. The coarse adjust potentiometer is
accessible through a small hole in the frequency standard nodul e cover.

|, An acceptable drift rate is no nore than one cycle of the 1024 5 Mz waveform
drifting off the scope screen every 30 seconds, assuming the scope tine base is set
to 0.1 us/division. The direction of drift (right or left) does not matter.

j. Wit 30 minutes and repeat steps h and i. Fine adjustment to correct mnor
drift may be made with the 1024 front panel STD ADJ potentiometer.

k. Wait 30 minutes and verify that drift rate remains acceptable. Mke fine ad-
justment if necessary.

1. Replace 1024 top cover. Calibration is conplete.

5-36. 1024 POAER SUPPLY ADJUSTMENTS (S/'N 400100 and before). The 1024 has
two power supply adjustnents. One is to adjust the +5 volt standby power supply
for the timng circuits and is designated +5V B. The other adjustnent is for the AC
input power in the event that the available line voltage is lower than the acceptable
limts for nomnal 115 or 230 VAC input.

WARNI NG

Use extreme care when making internal adjustnents wth power on.
Potentially lethal voltages are present in the transmtter.

5-37. +5V B REGULATION. Measurenment of the +5V B power is acconplished at the +5V
B test point on the transmt logic nodule 1A2 (fiqure 5- 10). If adjustment of the +5V
B supply is necessary, performthe follow ng steps:

a. Renmove four screws securing the frequency standard 1A3 to the chassis plate
of the 1024.

b. Turn the assenbly upside down to allow access to the +5V switching regul ator
1A3A3.

c . Adjust +5V B at R7 on assenmbly 1A3A3 ([figure FO 35).

5-38. AC INPUT ADJUSTMENT. This adjustnent involves connection of a lowline tap
to conpensate for line voltage variations that are bel ow acceptable limts. The 1024
operates satisfactorily when the main line input is between 110 and 125 volts (for 115V
position of line voltage select toggle switch) or 215 to 250 volts (for 230V position).

Use of the lowline tap (220 - 105) is only necessary if Iine voltages |ower than 110V

(or 215V) are expected. To nmke this adjustnent, disconnect wire at TBL, pin 1 that

goes to switch S1 (power), and connect wire to TBL, pin 2[{(figure FO-39).

5-39. 5018 PONER SUPPLY ADJUSTMENT (S/' N 400100 and before). The 5018 has
six power supply adjustnents, five controls to adjust the +27.1 volt regulators sup-
plying the driver anplifier and individual power anplifier nodules, and one for con-
trolling main line AC deviations fromthe nomnal 115 or 230 VAC standard.
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5-24

UNIT 1
1024
Interconnected for | UNIT 2
Normal Operation 5018
UNIT 3
4011
J8 J7
COAXIAL ADAPTER
Type HN to N
{Amphenol 16050)
TERMINATION
2 Watts — 50 Ohms
SPECTRUM
ANALYZER

CAUTION

Make sure 1024 is set for 1 PWR
and DIPLEX operation.

COAXIAL ADAPTER
Type HN to BNC
{Amphenol 8900}

ATTENUATOR
20 dB

ELOTFO21

FIGURE 5-9. Harnonics /Spurious Response Test Set -Up.
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5-40. +27.1 VDC REGULATORS. The five potentiometers for adjustment of the +27.1
VDC regul ators are R31, R33, R35, R37, and R39, l|ocated on the power regulator
assenbly 2A2A4 (fijgure FO-34). ] R35 adjusts the driver anplifier supply. To neasure
27.1 VDC = 0.2, connect a voltmeter to 2A1J4 as follows: J4-B for R31; J4-A for R33;
J4-E for R35; J4-C for R37; and J4-D for R39. If adjustnment is required, perform
the fol lowi ng steps:

a. Disconnect connectors 2A1J1, J2, and J3

b. Renobve the ten screws securing the 2Al assenbly to the 5018 chassis, and lift
out 2Al1.

c. Connect a junper between the 2Al assenbly and 5018 chassi s.

d. Adjust potentioneters R31, R33, R35 R37, and R39 while measuring their re-
spective voltages at 2A1J4

5-41. AC INPUT ADJUSTMENT. Variations in line voltage can be accommodated by adjust-
ing the position of taps on the transformer primary. The adjustment is made on as-
senbly 2A2 (figure FO34) by unsoldering the standard 115/230 volt connections at
pins 4 and 9 of T1 and noving higher or lower in voltage as required. Wth voltages
| ess than 110 or 215 volts anticipated, nmove connections on respective primry taps
to pins 3 and 8. Wth voltages greater than 120 or 250 volts anticipated, nove con-
nections to pins 5 and 10.
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+5 + 0.25 VDC
+5 + 0.25 VDC
+5 + 0. 75 VDC

+5 + 0.25 VDC

i

TRANSMIT LOGIC
1A2
1024-1002

+SV(A) 12y
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1]
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i
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i
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TIMER switch depressed
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1006° 3.
100 KW2* 3.
3. 100 KNZ

0. IO KNZDELETEIN
7. BLANKER DISPLAY SW
AUTO START 7.
6. FLANKER ENTER SW
END OF SWEEO IN 0.
9. BLANK OUT
STOP SWiLO) 9.
START 8W (LO} 10.
ADVANCE TIMER SW (H) 11,
RESET SWiHI 12.
OUT OF LOCK (L0} 13.

‘WHEN TIMER QUNNING

d

100 kHz

Z

During sweep

10 Hz for 2-30 MHz )

5 Hz for 2-16 MHz

*LOW for blanker
display

*LLOW for blanker me—""

memory store

_/

Synthesizer 90
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"® oND
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foloXd
@7

0.

[

@, -

10 et

*Program/RUN switch in

FI GURE 5-10. Test

Program Position

Point Verification for

o
/-
-

-12 + 0.50 VDC

+24 + 1.0 VDC
+29 + 1.0 VDC

Battery 0-29 VDC

Chassis Ground

50

M 1 Pulse per second

(if timer running)
LOW for synthesizer
out-of-lock

100 kHz (if timer running)

Auto Start

Mt

(Set MODE)

End of sweep

Fa

LOW for STOP
switch depressed

LOW for START
switch depressed
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SECTI ON 6
W RE LI ST | NDEX

6-1. WRE LIST INDEX. Wre lists for the TCS-4B are conpiled in this section and
sequenced as indicated bel ow

NOTE

Wring for Sweep Synthesizer Assy (5030-1101) is
diagraned in fiqure FO6.]7.

Title Page

TCS-4B Chirpsounder Transmitter (9126-1000) . . . . . . . . . . .
TCS-4B Chirpsounder Transmitter (9126-1100) . . . . . . . . . . .
1024 Sweep Generator - Unit 1 (1024- 1000 and

1024-1100) . . 0o
Sweep Synthesizer Assy (5030-1001) (5 Sheets) . . . . . . . . ..
Transmit Logic Assy (1024- 1002) (7 Sheets)

(SIN40010L and on). . . . . . . . .
Frequency Standard Assy (6025- 1006) (2 Sheets)

(SN 400101 and on) . . . . . .
Battery Supply Assy (6025-1008) . . . . . . . . . . . ... ... ...
Battery Supply Assy (6025-1018) . . . . . . . . . . . .. . ... ... ..
Nuneric Display Assy (6025-1009) (2 Sheets) . . . . . . . . . . ..
Subpanel Controls Assy (1024-1006) (4 Sheets) . . . . . . . . ..
Encl osure Assy (1024-1007) (2 Sheets)

(SN 400101 and on) . . . . . .
Harness Assy (1024-1010) (6 Sheets) . . . . . . . . . . . . . . . . ...
Front Panel Assy (1024-1008).. . . . . . . . . . . . . . . . . . ... ...
Rear Panel Assy (1024- 1009) (5 Sheets)

(SN 400101 and on) . . . . . o
5018 Power Anplifier - Unit 2 (5018-1000) . . . . . . . . . . . . . ..
Anplifier Assy (5018-1001). . . . . . . . . . . ..
Power Supply Assy (5018-1002) (4 Sheets)

(SN 400101 and on) . . . . . .
Enclosure Assy (5018-1003) . . . . . . . . . . . ...
Rear Panel Assy (5018-1004) (2 Sheets) . . . . . . . . . . . . . . ..
Voltage Regulator (5018-1005) . . . . . . . . . . . . . . . ... ...,
Voltage Regulator (5018-1006) . . . . . . . . . . . . . . .. ... ... ..
4011 Filter/Diplexer - Unit 3 (4011-1000

and 4011-1120) . . . . ..
RF Coupling Assy (4011-1001 and 4011-1101) . . . . . . . . . . . ..
Filter/Diplexer Control Assy (4011-1002) (3 Sheets) . . . . . .
Filter Set Assy (4011-1004) (S/N 400101 and on) . . . . . . . . .
Filter Set Assy (4011-1104) (2 Sheets) . . . . . . . . . . . . . . ...
Filter Decode Assy (4011-1007) (3 Sheets) . . . . . . . . . . . . ..
Front Panel Assy (4011-1009).. . . . . . . . . . . . . . . . . ... .. ..
Rear Panel Assy (4011-1010) (2 Sheets) . . . . . . . . . . . . . . ..
Transmt Logic Assy (1024-1002) (7 Sheets)

(SIN 400100 and before) . . . . . . . . ...
Frequency Standard Assy (6025- 1006) (3 Sheets)

(SN 400100 and before) . . . . . . . . Lo
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T ¢ g
WIRE[ITEM: ¢ | FROM PN TO | PIN| ¥ REMARKS
Ne | Ne | §| DEVICE |Ng| DEVICE |N2| ¥
1 9 3J3 1J2 CONTROL (4011-1Q24)
2 8 3J5 1J1 POWER (4011-1024)
3 7 3J4 2J4 POWER (4011-5018)
4 10 3J6 POWER POWER (4011)
5 11 3J2 233 100 W (4011-5018)
6 6 331 232 10 W (4011-5018)
7 6 2J1 1J3 RF (5018-1024)
NOTES:
SIZE] CODE IDENT Ne |OWG N8 REY ]
A| 33783 WL 1261100 B
NEXT ASSY: BR COMMUNICATIONS | . ccr2or 2

TCS-4B Chirpsounder Transmtter (9126- 1100)
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M ol E
weeTE £ | mon ewl e [
1A1J1 1A8P6
1A1J2 1A8P7
1A143 1A7A2P8
1A1J6 1A8P9
1A2J1 1A8P13
1A2J2 1A5P1
1A243 1A8P3
1A2J4 1A8P4
1A2J5 1A8P5
1A341 1A8P10
1A3J2 1A8P12
1A3J3 1A8P11
1A4J1 1A8P2
1A6P1 1A8J9
1A6P2 1A8J8
1A7A1P] 1AéJ7 I o
1A7TA2J5 1A8P14
1A7A2J6 1A8P15
1A7A2J11 1A7P16
1A7A2P17 1A7J10
SIZE| CODEIDENT NS [DWG NS 100471000 ana HEV
A| 33783 |WL 1wzeiio A
lSHEET_Z_OF_?_

1024 Sweep Generator - Unit 1 (1024-1000 and 1024-1100)
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¢ E
WIRE ITENJ ? FROM PIN T0 PIN|] N
G
Ne |Ne| 8 | pDEvice |Ne| pevice |ne| § REMARKS
1 8 |o J1 1 Al E74 and
" s |o J1 2 a2 E29 GNd
3 |s |2 J1 3 A2 E20 +57
4 8 |2 Jl 4 A2 E21 +5K
5 s |3 Jl 6 A2 E22 +12
6 8 |s J1 7 A2 E25 -12
; 8 |, J1 8 A2 E24 +24
o ol . 9 A2 E30 GNd
8 8 10 J1
9 8 |a Jl 10 Al E75 GNd for TX Hi for RX
10 9 91 Jl 11 Al E66 SLF/Slip Fast
11 S 92 J1 12 al E65 SLM/Medium
12 9 03 J1 13 Al E63 SLS/SLOW
13 {9 |oa| o1 1| E88 SSD/Becomes SSDA
14 |9 95 J1 15 Al E64 DEL/Delite
15 |o |96 J1 16 Al E67 ADD/Add
16 9 98 J1 17 Al E76 ASD Auto Sync
17 9 0 J1 18 Al £80 GNdEAato sSync
18 |9 208 a1 19| a1 el asa[ 1]auto sync
E78
19 9 901 Jl 20 Al Aux Latch In
20 9 903 J1 22 Al 10 AST/Auto Start
21 9 904 J1 23 Al STR/Start
22 |9 [905| ,m 241 a1 8 STP/Stop
23 9 905! J1 25 Al k7 RES/Reset
~. NEMT MO N o

Sweep Synthesizer Assy (5030-1001)

(Sheet 1 of 5)
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6-6

= %
"Ne | N2 § pEVICE | No| DEVICE :'g ; REMARKS
|20 | olond o - Al &6 SPS (HI FOR SWEEPING)
25 9 | 908l g1 27 Al "384 E.0.S./END OF SWEEP
26 | 9912l 28 Al E82 BKI/BLANK IN
227 | 913 o1 29 Al E91 BKO/BLANK OUT
28 | 9|91} ., 30 Al E83 BKC/BLANK CLK
29 | ¢ |95} 5 31 Al E103 CATE IN/EggAgirngEp
an | 9 |o16] a1 32 a2 E17 OOL/OUT OF LOCK
31 9 1917} J1 33 Al E6 SRS (HI FOR SWEEPING)
32 | o |918] J1 34 Al E6 SRS (HI FOPR_SWEEPING)
33 | 9 |923] J1 35 Al E6 SRS (HI FOR SWEEPING)
34 | 9[%%] a1 36 Al E103 PAD
35 | 9 |oz5] o1 37 Al E90 NEW BLANK (60 KHz B.W.)
36 | o |925] A2 e13| Al ES6 SD"1" (TO SYNTH)
37 | 9 {926] a2 E14| Al E39 SD"2" (TO SYNTH)
38 | 9 |oz7]| a2 Els| a1 60 SD"4" (70 SYNTH)
30 | o |928] a2 ei6l a1 £6 1 SD"8" (TO SYNTH)
40 | 9] 90] a2 12} a1 262 CLK (FROM SYNTH)
41 | 9| 01| a2 83 | a1 ];;8 i
2 | 4| 92] a2 E4 Al E37 T2
43 o | 93] A2 ES Al F36 T3
gg | 9} 94| m2 E6 Al F35 T4
s | o | 98] A2 E7 Al F87 TS
46 9 | 96] a2 ES8 Al E39 6
47 | 9 | 97 a2 E9 Al Fe° ™7
a8 |, | o8] ac E10 | a1 86 T8
SIZE] COOE IGENT NG |OWG NQ REV
A 33783 WL 5c30-1001 G
[su:n_3_ of .6

Sweep Synthesizer Assy (5030-1001) (Sheet 2 of 5)
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c L
. E
WIRE ITEN} 9 FROM PIN TO PIN| N
Ne [Ne | § | DEvicE |Ne| DEvicE |[ne| § REMARKS
39 | o | 90y Al E4 Al E77 ‘100 - AUX LATCH OUT
s0 {9 |ong P E77 Al E73 30 H - AUX LATCH OUT
51 9 Al El Al E2 JUMPER
52 9 a1l E?2 Al E72 JUMPER
53 9 Al E89 Al E107 JUMPER
54 | 9 Al E69| Al £74 JUMPER
55 |13 J2 Al P10J SMHz IN
56 |11 Js Al ploq 5MHz to REC
57 117 A2 P4 Al P103 SMHz to SYNTH
sg |12 74 Al Plo#,,,, 2nd L.0. to REC
s9 11o 33 Al P105 RF to 5018
A ] P106
60 {18 A2 p2 Al 42-70 to SYNTH
61 112 J7 A2 yPl 1st L.O. to REC 1
62 I2o 76 A2 &3 42-70 to PROG
TE$T PJINTS —
63 |24 A2 rp3] +sva
64 |24 A2 4 | +5VK
65 |24 A2 s | +12v
c6 ba A2 TP6 | -12v
67 |24 A2 7 | +24v
68 |4 A2 TP1 1 COUNT 42-70
69 |4 A2 TP2 2 1st L.0. 42-70
70 b4 A2 teo | ° LOCK
71 pa Al rp1gh 101 SMHz IN
102
72 R4 Al TP1OR 40 MHz out
SIZE CODE 1DENT N2 DWG NQ
Al 33783 WL s |&
[M

Sweep Synthesizer Assy (5030-1001) (Sheet 3 of 5)
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6-8

C L
WIRE msw* 0 FROM |PIN TO PIN| &
Ne |N2| 8 | DEVICE |Ne| DEvicE [ne| § REMARKS
73 | 24 Al ops 5 SSD
74 |24 AL op1 1 BKO
75 124 Al TP6 6 SLF
76 |24 al TP7 7 SLM
77 124 Al TP 8 SLS
7§ 24 Al TP9 Q9 DEL
79 |24 Al rp1d 10 ADD
80 |24 Al tp1y 11 UPPER LIMIT SELECT
81 |24 AL tp1] 13 AST
2 1
8 24 Al TP193 103 2-30 MHz OUT
15
o |24 Al TP1§ TR
gs |24 Al rr1d 16 RES
177
ge |24 Al TPl SRS
g7 |24 Al tp2d BKI
88 |24 Al P2 5y EOS
89 |24 Al rpod 22 T
a0 24 Al ITP1OM 104 PAD
91 24 Al TP10H 105 GATE
JUMRERS
32 9 f9 | A E75 | a1 k106 JUMPER
I3 BE 91 Al EZ? | a1 F92 JUMPER
94 8 | 4| a1 EL04 ) E24 +24v
95 8 2 Al £14 A2 ?21 +5V
SIZE CODE IDENT NQ DWG N2 REV
33783 WL w100 |G

!‘ SHEET.2__OF. &

Sweep Synt hesi zer

Assy (5030-1001) (Sheet 4 of 5)
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c L
WIRE|ITEM § FROM | PIN TO PIN| §
Ne N2 | ¢ | DEvicE |Ne| DEvice [Ne| § REMARKS
97 |8 |3 A2 S £23 v
98 |8 |3 Al 02| a2 £22 Ry
9 |8 |6 A2 E25 | A2 E26 -12v
100 |8 |, al Esg | AL E101 +5v
CASTING
100 |8 | & | A9 e [GND] A2 E29 GND
SIZE CODE IDENT N2 OWG N2 REV
Al 33783 |WL s030-100 G
JSHEET—LOF

Sweep Synthesizer Assy (5030-1001) (Sheet 5 of 5)
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WIRE ITENJ 5| rrom [P TO pin| £
Ne [Ne| 8 | DEvicE |Ne| DEvicE |Ne| § REMARKS
1. | 3s] 93| A1 7] u 1 GND
2. | 35] 95| aim 8 | A |27 GND
3. | 10| o5] a2 e27] »1 2 GND
4. | 35] 5| mp1 3| o 3 +5VA
5. | 8] 71 am 4| A2 Je2s +5VA
6. | 35| 9o a1 5 | a1 4 +5VB
7. 1 3] a1 ap1 6| A2 |e26 +5VB
8. | 35| o] a3 2] g 5 +5VC
9. | 35| 8| a3 13| A2 E28 +5VC
10. | 35| 4] am 15| 0 6 +5VD
1. | 3] 8] a1 13| 5 7 +12VA
12. | 35| p| A 2] a 8 -12VA
13, | 35] 96| aipg 9] n 9 +24VA
14. | 35| 9a] am1 0] a 10 +35VC
15. | 35] 91| A3 6| a1 11 ST1; Start Switch
16. | 35| 95| A1P3 g n 13 SP1; Stop Switch
17. | 35] 9| a3 5| u 16 RE2; Reset Switch
18. | 35] 7] A1p3 a| n 17 CONT
19. | 35] 3} a3 2]l n 18 MAN
20. | 35| 5| A3 N B 19 SET
21. § 35| 93| a1pr3 71l n 20 PROG; AT P
22. | 35| 1] a3 1| n 21 AT 1
23. | 35| 96] A1p3 9| n 22 AT 2
a, | 35| 92} A1ps nl g 23 STL; Start Lamp
25. 35 ) AlP5 12 Jl 24 SPL; Stop Lamp
SIZE CODE IDENT N2 DWG N2 REV
Al 33783 |WL 102-100 J
[snzer_?_.or_e

Transmt Logic Assy (1024-1002) (Sheet |

of 7) (S/'N 400101 and on)
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C L
WIRE ITENJ P FROM PIN TO PIN| §
Ne N2} § | DEVICE |Ne| pEvice |ne| § REMARKS
26. 35] 8] A1PS 13] J1 25 REL; Reset Lamp
27. 36 9| Alpa 5] J1 26 1 PPS (Out)
28. 36 71  A1p4 41 0 27 S.R.S.
29. 3| 3] APl 21 J1 35 STR: START
30. 351 1] A1pl 11 J1 34 STP; Stop
31. 3] 21 apl 161 J1 35 RES; RESET
32. 36| 93] A1P4 71 a1 36 PSC (Comm. )
33. 36] 1] A1lra 1] 5 37 PP (0 Min)
34, 1 36l 5] AlpP4 3] J1 38 PP5 (5 Min)
35. 361 3] Airs 2] 0 39 P19 (10 Min)
36. 36| 2| A1pra 16| J1 40 P15 (15 Min)
37. 361 4] A1pPa 15| J1 41 P2@ (20 Min)
38. 36] 6] A4 1] a 42 P25 (25 Min)
39. 36| 8] A4 131 a1 43 P3@ (30 Min)
40. 36| gl A4 12| a1 44 P35 (35 Min)
a1, 36] 921 AlP4 11t Ja 45 PA (40 Min)
42. 36| 94| A1ps 10] J1 46 P45 (45 Min)
43. 36] 961 A1P4 91 J1 47 P59 (50 Min)
44. 36| 95] A1ps 8] u1 48 P55 (55 Min)
45, 36| 91| A1p4 6| J1 50 AST (Auto Start to Synth)
46, 351 92 AlP1 11 J1 53 ESB (End of Sweep Blanking)
47. 36| s| aeps 3] 901 54 BLANK (New)
48, 361 911 A2ps 61 J2 1 GND
R 36| 94 A2P5 10 J2 2 +5VC (Display Supply)
50. 3] 5 A2P1 3| 02 3 Path 1
SIZE CODE I0ENT N2 DWG N2 REV
A =207 AN
Al O9O70O |VVL 1024-1002 J,

lr sweer_3_oF 8§

Transmit Logic Assy (1024-1002) (Sheet 2 of 7) (S/N 400101 and on)
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( E"J c E
WIRE|ITEM § FROM | PIN TO PIN| &
Ne [N2| § | pEvice |Ne| pevice |nel § REMARKS
51. | 35] 7} A2p1 al a2 4 Path 2
52. 35 3 A2P1 2 J2 I 5 Path Strobe
53. | 35| 21 Azpp 16 ] 92 6 4p1
54. 351 6] A2p2 14| 02 7 4D2
55. | 35| 8] Aep2 13 J2 | 8 404
56. | 35| 4l A2p2 15 ] a2 g 4p8
57. | 35| 1] Azp2 1| 02 10 501
58. | 35| 3] azp2 2| g2 11 502
59. | 35| 7] A2p2 4| o2 12 504
60. | 35| s| aep2 3| a2 13 508
61. | 35| o] A2p2 12| 02 14 601
62, | 35| oa| A2p2 10 J2 15 6D2
63. | 35| 96| A2p2 9l J2 16 604
64. | 35| 92| Aep2 1] 2 7] | eos
65. | 35| 9| A2p2 5 | J2 18 701
66. | 35| 91] A2p2 6| J2 | 19 702
67. | 35| 93] Azr2 7| 92 20 704
68. | 36] 6| A1pe 1l a2 22 1 SEC 1
69. | 36| 8] A6 13| 2 23 | 1sece
70. | 36| 5| A1pe 3| a2 24 1 SEC 4
211 36l 91] A6 61 g2 25 1 SEC 8
72. 1 36| 1| A1Pp6 1] 02 26 10 SEC 1
73. | 36| 31 A6 2| a2 27 10 SEC 2
7a. | 36| a] A1 15 ] 92 28 10 SEC 4
SIZE CODE 10ENT N2 DWG N2 REV
A| 33783 |WL 1024-100 J,
| [SNEET_LOF_B ,

Transmt Logic Assy (1024-1002) (Sheet 3 of 7) (S/N 400101 and on)
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WIRE|IT 'i:_’ FROM | PIN TO PIN E

Ne [N2| @ | DEvicE |Ne| DEVICE [Ne| ¥ REMARKS

75. | 3| 9] A1e 5| a2 29 10 SEC 8

76. | 36| 2l Awpe 16| 32 30 1 MIN 1

77. | 36} o4l a1ps 10} o2 31 1 MIN 2

78. | 36| 92] A1Pr6 1 g 32 1 MIN 4

79. | 36| o] A1Pe 12 | g2 33 1 MIN 8

go. | 36| 93| A1pe 71 92 34 10 MIN 1

8l. | 36| 95| AIPE 8 | J2 35 10 MIN 2

g2. | 36| 96| A1P6 9| 32 36 10 MIN 4

83. | 36! 71 a1 sl a2 37 10 MIN 4

ga. | 35| o] aer1 121 3 2 PROG/RUN

8s. | 36| 6] Aeps 11| 33 3 BKI; XBO

gs. | 35l gl ;1 131 93 4 DM1 (Display Blank Freq)
87. 10 2 A2 £28 J3 5 +5VC (Display Supply)
88. 351 92 A2P1 11 J3 6 ME1l; Store (Blank Freq)
8o. | 36| 7] A2ps sl J3 8 BKC

90, | 3s] 96| A2p1 9| J3 9 cs1

91. | 35) 95! a2e1 gl 33 10 cs2

92. | 35| 9a] aem1 10| 93 11 cs4

93. | 35| 93] Azp1 7| 33 12 Cs8

9. | 36| 3] Aep3 2| a3 13 4p1

95. | 36| s| Ap3 3| 93 14 ap2

96. | 36] 7| A2e3 af 93 15 ap4

97. | 36 91! azp3 6l a3 16 4p8

98. | 36| 9| A2p3 51 J3 17 5p1

SIZE CODE I1DENT N2 DWG N2 REV
A| 33783 |WL 102-1002 J

rsnse*ri_. or._8

Transmt Logic Assy (1024-1002) (Sheet 4 of 7) (S/N 400101 and on)
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6-14

ELJ S loml E
WIRE|IT 0 FROM PIN TO 1PNl &
N2 |N2| 8| pEvicE |Ne| DEvicE |nef § REMARKS
99. | 36] 1] A3 1| a3 18 5p2
100. | 36] 95| A2pr3 8] o3 19 5P4
101. | 36| 93] A2pr3 7] 93 20 5P8
102. | 36] 921 A2p3 1] 93 21 6P1
103. | 36] 94] A2pr3 10| J3 22 6P2
104. | 36| ol azr3 12] 93 23 6P4
105. | 36| 8] A2p3 13| 93 24 6P8
106. | 36| 6] A2p3 14| 03 25 7P1
107. | 36] 4] a2e3 15| 93 26 P2
108. | 35| 6] A1PS 18| J3 29 BATT (ON)
109. | 35] 6] a1l 1| 93 30 0oL
110. | 35| 94| a1rs 10| J3 31 Lamp Test
111. | 35 1| A1ps 1| J3 32 Test Sw A; Test Enable
112. | 35| 96] A1PS 91 J3 133 BTG (Batt Test Grn)
113. | 3s] 4] a1s 15 | J3 34 | BTR (Batt Test Red)
114. | 35] 95] a1ps g | J3 | 38 CTG (Sys Test Grn)
115. | 35} 93] a1rs 71 93 36| CTR (Sys Test Red)
116. | 10] 90] a1 3| A2 E£24 100 kHz Jumper
Casting ‘
117. |35/11 94| A1pP7 10 | Alside fTP1| SW. BATT Voltage
Casting * - '
118. 35711 6| A7 14 | Al Side P2 1 PPS.
' Casting
119. |35/13 95| A1P7 8| Al side [71P3 100 kHz
Casting
120. |35/11 4} A1p7 15 | Al side |tps AUTO START
Casting
121. {38711 2| A7 16 | Al Side TP5 SRS, Sweeping (Hi)
SIZE[ cé’ﬁiosnr NS [OWG NS REV
Al 33783 WL 1021002 J

Transmit Logic Assy (1024-1002) (Sheet 5 of 7) (S/N 400101 and on)

Jsweer 6 or_8 |
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C L
WIRE[ITEM 0 FROM PIN TO PIN| &
Ne |Ne2| @ | DEVICE |Ne| DEVICE |[Nef § REMARKS
Castin _
122. 185/13 1| A1P7 1] a1 S,;dg TP6 Stop in (Lo)
| Casting
123. 85/13 g} a1p7 12 | Al Side TP7 Start in (Lo)
Coacdtmna
124. Bs/13| 8] A1p7 13 | A1 side TP8 ADV. TIMER (Hi)
Casting
125. 85/13] 92| A1pP7 11 | A1 Side TP9 Reset in (Lo)
Casting
126. B5/13] 91] A1p7 6 | Al Side TP10 Out of Lock (Lo)
| Casting
127. B5/13] 96{! A1pP7 9 | Al Side TP1]1 LAMP TEST (Gnd to Test)
: Casting
128. Bs/14] 9l A7 5 | Al Side +12 D.C. Supply +12 Volts
129. ps/14] 3| A7 2 | Sasting +24 D.C. Supply +24 Volts
Cacting
130. ps/14l 5| A1p7 3| Al Side +29 D.C. Supply +29 Volts
Casting
131. B5/14{ 93 Al1P7 7-1 A1 Side +5 D.C. Supply +5 Volts
Casting
132. B5/14] 7| A1P7 4 | Al Side -12 D.C. Supply -12 Volts
Cactinn
133. B5/13] 96) A2pe 9 | A2 side TP1 Count in 2-3.5 MHz
Casting
134, B5/13F 9 A2P6 5] A2 Side P2 LED Test {Gnd to Test)
Casting
135. B5/13] 8] A2P6 13 | A2 Side TP3 100 kHz
Casting 5 Hz 2-16 MHz (when
136. BS5/13] 94 A2P6 10 | A2 Side TP4 10 Hz 2-30 MHz  sweeping)
Casting -
137. B5/13] 921 A2p6 11 | A2 Side PS5 DISPLY BLKR FREQ. SW.
Casting
138. Bs/13] ol  A2pe 12 | A2 Side TP6 STORE BLK FREQ SW.
Casting
139. p5/13} 93| A2ps 7 | A2 Side TP7 BLNK OUT
Casting
140. B5/14f 7] A2pe 4 | A2 Side +5(A) Supply, D.C. 5 Volts
Casting
141. Bs/14] 95| A2rs 8 | A2 Side 5B Supply, D.C. Standby +5 Volts
Casting
142. B5/14] 91 A2P6 6 | A2 Side b5 (C ) Supply, D.C. Unregulated
143, - A1P1 A1J1
144, 8 J5 AlJ2 5 MHz from STRD
145. - AlP3 A1J3
146. - A1P4 AlJ4
SIZE CODE IDENT N2 DWG N2 REV
A| 33783 WL 1024-1002 J
o Isneer.JL.or__Ji

Transmit Logic Assy (1024-1002) (Sheet 6 of 7) (S/N 400101 and on)
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6- 16

S E

et | oz [l e [l E | e

147. | - A1P5 ALJ5

148. | - A1P6 A1J6

149. | - A1P7 ALJ7

150. | - A2P1 A2J1

151, | - A2P2 A202

152, | - A3P3 A233

153. 8 J4 A2J4 Count from Synth

154, | - A2P5 A2J5

155. | - A2P6 A2J6

156 | 9 |oa] a1 E6| A2 E31 SRS

157 [10/13 o | S3SURE onp| a1 E4 GND
SIZE] CODE J10ENT N2 |OWG N2 REV
A| 33783 |WL 102-1002 J

[susev_ﬁ_ior__&

Transmt Logic Assy (1024-1002) (Sheet 7 of 7) (S/N 400101 and on)
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WIRE|ITEM 6| FrOM |PN| TO pIN|
Ne [Ne| & | pevice [Ne| Device |[ne| § REMARKS
1 3717 Jl 5 A2 E15 BATT
2 3747 J1 6 A2 F15 BATT
3 3719 Jl 1 A2 £l6 GND
4 37190 Jl 2 A2 E13 Std Adjust Gnd
5 3718 Jl 3 A2 E17 +35VC
6 37 8 J1 a A2 £17 +35VC
7 371 5 J1 7 A2 E12 +5VB
8 3715 Jl 8 A2 El12 +5VB
9 3715 J1 9 A2 E12 +5VB
10 371 8 FL 2 A2 E12 +5VB
11 3719 FL 1 A2 El
12 36 AlJ1 A2J1
13 [3slal mn 3 | o E14
14 |38]92] mn 2 | E9
15 38 | 93 Al1J1 1 A2 E8
16 38 1| 94 Al1J1 4 A2 E10
17 38 ] 95 Jl 10 A2 E6 Std Adjust
18 38 8 J1 11 A2 E17 +29V Test/+35VC
19 3715 Jl 12 A2 Ell +8v
20 38 | 98 J3 A2 E3
21 38 | 901] J5 A2 ES
22 38 | 902 J4 A2 E4
23 38 | 903 J2 A2 E2
24 21| — 74f¥ﬁ44777"7 1 FUSEi 7 -
25 21| — FUSE - A3 £
SIZE CODE IDENT N2 DWG N2 REV
Al 33783 WL 6025-1006 J
[seer2 or 3 |

Frequency Standard Assy (6025-1006) (Sheet 1 of 2) (S/N 400101 and on)
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Cc L
WIRE ITENJQ FROM PIN TO IPINl &
Ne |N2| 8| DEVICE |Ne| DEVICE |Ne| ¥ REMARKS
26 137 |8 | rL 2 | a3 1 e2 +5VB
SIZE CONE 10ENT NS DWG N2 REV
Al mm—means lhasm  6025-1006 ‘
A S/85 |WL ~
[snsET__LOF_Zi_

Frequency Standard Assy (6025-1006) (Sheet 2 of 2) (S/N 400101 and on)
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|| | oo [T e [Tl o ] o |l vo [wMbee|  mewams
1 191 0 El P1 1 P1 2 GND

2 7 E4 P1 3 +35

3 30 P1 3 P1 4 P1 5 JUMPER

4 E2 E3

5 P1 8 F1 FUSE

6 P1 3 F1 FUSE

(800T-5209) Assy Ajddns Aieneg

6T-9

[OWG
A 33783 WL 6025-1008 B

IﬁEZ oF 2

€T-816-028S-1TT INL
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g : | &
WLZEILEM 6 DFERV?éAE Fr:q'eN DEI/(I)CE ‘Z’gN E REMARKS

RS £1 | BRKT 2 £1

2 |22 | 2 | BRKT 1 £2 | BRkT 1 E3

3 |22 | 2] 8RkT 1 E4 | BRKT 1 E5

a |22 {2 ] sRkT 1 £6 Al £3

5 | 22 | 2 | BRKT 2 E2 | BRKT 2 £3

6 |22 | 2 | BrkT 2 g4 | BReT 2 s

7 122 | 2 | BReT 2 E6 | BRKT 3 E6

8 |22 |2 | BreT 3 £5 | BRKT 3 E4

9 |22 |2 | BrReT 3 E3 | BRKT 3 £2

1 |22 |2 | sreT 3 El | BRKT 4 £l

11 |22 | 2 | sreT 4 E2 | BReT & £3

12 |22 |2 | sreT 4 Ea | BRKT 4 £5

13 |22 |0 | srer 4 E6 Al E5

14 |22 |9 p1 2 Al £2

15 |22 |2 P1 7 Al £1

6 |22 |2 P1 a Al €4

17 |23 p1 2 P1 1

18 | 23 P1 3 P1 4

19 | 23 p1 4 P1 g

NOTES:

SIZE IDENT Ng [DWG NO REV
A 33783 WL s025-1018 )

NEXT ASSY: BR COMMUNICATIONS | .. 072 .~

Battery Supply (6025-1018)
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eM § L
wr:IRQE ‘LQ 8 DZ?/??E anu DEJI%E 5'3 % REMARKS
1 6 0] A2~-GND Pl 1
2 |6 1] +sc Pl 2
3 |6 | 9ofpaTH 1 o1 3
4 16 | parn 2 Pl 4
> 1% | %?|strosE Pl 5
6 6 93 10KHz 1 Pl 6 FREQ-10KHz
7 |6 | 94f10kHz 2 Pl 7 4D1-8
8 |6 | 9s|1okuz 4 Pl 8
9 Is | 96lioknz 8 Pl 9
10 |6 | 97|100kHz 1 Pl 10 100KHz
11 |6 | 98|100kHzZ 2 Pl 11 5D1-8
12 1e |ogyfrookuz 4 Pl 12
13 |6 |902]100kHz 8 Pl 13
14 |6 |903f1muz 1 Pl 14 1MHz
15 |6 |904|1muz 2 o1 L5 6D1-8
16 |6 |90s|imuz 4 Pl 16
17 |6 }oo06f1muz 8 31 17
18 |6 |907]10Muz 1 31 18 10MHz
19 |6 |908|romuz , Pl 19 7D1-8
20 |6 |912]10MHz 4 Pl 20
21 |e6 |o13]er p1 21 LAMP TEST
22 |6 |914|1sEC 1 Pl 22 TIME-SEC
23 |6 [915f1sEC 2 Pl 23
24 |6 |916]1sEC 4 o1 24
SI1ZE CODE IDENT N2 OWG N2 REV
A| 33783 |WL co25-1000 K
l[_g_’ger_;.m.L.

Nuneric Display Assy (6025-1009) (Sheet 1 of 2)
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Cc L
WIRE ITEN] ? FROM |PIN TO PIN| &
Ne [Ne| 8 | DEVICE |Ne| pevice |ne| § REMARKS
25 |6 |917{A2 1SEC 8 23
25 -] i/ Pl
26 | & |918}A2 10seCc |1 p1 26 TIME - 10 SEC
a7 |6 |923|a2 10sec |2 Pl 29
28 |6 |924[a2 10sec |, o1 28
29 | 6 |925]a2 10sec |8 Pl 29
30 |6 |926|a2 1mIN L b1 30 1 MIN
31 | |927]A2 1MIN 5 o1 31
32 |6 | 228 a2 1mIN 4 P1 32
33 |6 | 90]a2 1min o o1 13
34 |6 |9 A2 10MIN } P1 34 10 MIN
v Lo oz [R21oMmy T o1 15
36 |6 |93 |az 1omn | ¢ Pl 36
37 |6 |94 |a2 1oMmv | 8 31 37
38 19 | —1]a1 +5 A2 +5 (fped through)
39 9 — |Al GND A2 GND (Feed throygh)
40 |6 | o |1oMuz 8 GND
41 9 — {Al GND — Al E1
SIZE CODE IDENT N2 DWG NS REV
Al 33783 |WLeso2s-1009 K

SHEET.3_OF_3

Nuneric Display Assy (6025-1009) (Sheet 2 of 2)




™ 11-58

20-918-13

rem § :
" | ne 9 D':/?ge Ne| oevice No § REMARKS
1 31 S1A C S1B C GND
1 31 S1B C S1cC C GND i o
1 31 S1cC C S1D 9 GND
1 31 S1D C S1E C GND
2 31 S2 WIPE S1E C GND
3 31 S3 1 S4 1 GND
3 31 S4 1 S6 1 GND
4 31 S5 2 S1E C GND
5 31 S6 2 S1E C GND
6 31 S10 2 S10 3 GND
6 31 S10 3 S11 2 GND
6 31 S11 2 s11 3 GND
6 31 S11 3 S12 2 GND
6 31 S12 2 S12 3 GND
6 31 512 3 S1E C GND
7 31 S10 1 S11 1 Lamp Return
7 31 S11 1 S12 1 Lamp Return B
8 31 S8 2 S9 3 Lamp Return
8 31 59 3 S9 5 Lamp Return
8 31 S9 5 $12 1 Lamp Return
9 31 S25 1 S1E C GND
- 24 S8 1 S3 2 Cl across S8-1 and S8-2
- 27 S9 1 S9 2 Rl across S9-1 and 59-2
-- | 28 S9 2 s9 ) R2 across S9-2 and $9-3
10 31 S13 2 S1l4 2 PSC
SIZE] CODE IDENT N2 JDWG N2 REV
Al 33783 [WL 1024-1006 K
[SHEET_‘.Z..OFL
Subpanel Controls Assy (1024-1006) (Sheet 1 of 4)
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o] § :
"Ne|ne| & | oevice |ne| oevice |ne ¥ REMARKS
10 | 31 S14 2 s15 2 PSC
0|3 515 2 516 2 PSC
10 | 31 516 2 s17 2 PSC
10 | 31 517 2 518 2 PSC
10 | 31 518 2 519 2 PSC
10 | 31 s19 2 $20 2 PSC
10 | 31 $20 2 521 2 PSC
10 | 31 s21 2 522 2 PSC
10 | 31 522 2 523 2 PSC
10 | n 523 2 $24 2 PSC
11 {17 |92 Pl 1 S1A i 1Pl
12 117 | 93 Pl 2 S1A 2 7P2
13 117 |94 Pl 3 S1A 4 7P4
14 |17 | 95 Pl 4 S1A § 7P8
15 {17 | 96 131 5 S1B 1 6P1
16 |17 |97 Pl 6 S1B 7 6P2
17 17 | 98 Pl 7 S1B 3 6P4
18 {17 | 901 Pl 8 S1B g 6P8
19 |17 | 902 P1 9 sic 1 5P1
20 |17 | 903 Pl 10 sic 7 5P2
21 |17 | 904 Pl 11 sic 4 5P4
22 |17 | 905 Pl 12 sic ) 5P8
23 |17 {906 Pl 13 S1D 1 4P1
24 |17 | 907 P1 14 S1D 2 4p2
25 |17 {908 P1 15 S1D % 4P4
. SIZE] CODE 1DENT N& |DWG NG REV |
Al 33783 |WL 102:-1006 K
[swen..:i_
Subpanel Controls Assy (1024-1006) (Sheet 2 of 4)
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R ITENJ : R £
wr:lgE N E’ DZV?(?E :ng DEJIOCE :lgN § REMARKS
26 | 17 | 912 P1 16 S1D 8 4P8
27 | 17 | 913 P1 17 S1E 1 cs1
28 | 17 | 914 P1 18 SIE 2 cs2
29 | 17 | 915 P1 19 S1E 4 CcSh
30 |17 | 916 Pl 20 S1E 8 cs8
31 | 17 | 918 Pl 22 s3 2 ME2
32 | 17 | 923 Pl 23 S4 2 DM1
33 | 17 | 924 P1 24 ss 3 100 kHz (GND)
3 | 17 | 925 P1 25 S6 1 PROG/RUN
35 | 17 | 928 P1 26 S8 1 DIRECT (GND)
36 {17 | 91 Pl 27 S9 4 PAD
37 17 | 92 P1 28 510 5 ST1
38 | 17 | 93 Pl 29 10 6 ST2
39 [ 17 | 94 P1 30 s11 5 SP1
40 | 17 | 95 Pl 31 s11 6 SP2
41 | 17 | 96 P1 32 s12 6 RE1
42 1171 97 Pl 33 512 5 RE2
43 | 17 | 98 P1 34 10 4 START LAMP
4 | 17 | 901 P1 35 s11 4 STOP LAMP
4s | 17 | 902 P1 36 S12 4 RESET LAMP
46 | 17 | 903 P1 37 s2 1 CONT
47 | 17 | 904 Pl 38 52 2 MAN
48 | 17 | 905 P1 39 S2 3 SET
49 117 | 906 P1 40 52 4 PROG
50 { 17 | 907 P1 41 525 3 AT1
SIZE CODE IDENT N2 OWG N2 REV
Al 33783 [WL 1024-1006 K
I SHEET. 4 3

— OF . ..

Subpanel Controls Assy (1024-1006) (Sheet 3 of 4)
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6- 26

M § | §
N2 | ne E pEVICE |N9| EViCE | Ne ; REMARKS

51 { 17 | 908 P1 42 525 2 AT2

52 | 17 ] 912 Pl 43 13 2 PSC

53 1 17 | 913 Pl 44 513 1 Po¢

54 | 17 | 914 Pl 45 S14 1 P@5

55 | 17 | 915 P1 46 15 1 P1¢

56 | 17 | 916 P1 47 S16 1 P15

57 1 17 | 917 Pl 43 517 1 P2§

58 | 17 | 918 P1 49 | 518 1 P25

59 | 17 | 923} P1 50 $19 1 P3¢

60 | 17 | 924 Pl 51 520 1 B35

61 | 17 | 925 Pl 52 521 1 P4

62 | 17 | 926 P1 53 s22 1 P45

63 | 17 | 927 Pl 54 s23 1 P5@

64 | 17 | 928 P1 55 S24 1 P55

65 | 32 | ¢ P2 1 S1E C GND

66 | 32 | @ P2 2 si0 i Lamp Return

67 | 32 | 7 P2 3 s7 2 BATT

68 | 32 | 7 P2 4 s7 2 BATT

69 | 32 [ 7 P2 5 s7 1 BATT (ON)

0f32]7 P2 6 S7 1 BATT (ON)

7103217 P2 7 S7 1 BATT (ON)

72 | 17 | 901 P2 8 §9 1 METER (-)

733219 P2 37 S1E c GND

74 { 17 | 908 P1 21 S3 2 ME1

SIZE] CODE IDENT N&  [OWG N2 REV
33783 |WL 1024-1006 K
{suezr._f‘_o:_S_ |
Subpanel Controls Assy (1024-1006) (Sheet 4 of 4)




™ 11-5820-918-13

c L
WIRE lTEJVj 0 FROM PIN TO PIN| &
Ne |Ne| § | pEvicE |Ne| DEVICE |No| & REMARKS
1 8] 9 P16 9 FL1 1 Line - Hot m
1 | 0 P16 5 FL1 2 Line - Common m
U
1| 38 |shid  --- FLI LUG GND Shield at FL1
2 1 38] 9 FL1 3 S1 1 Line - Hot E]
2 8| 9 FL1 4 S? 2 Line - Common m
GND
2 | 38)shiefd  FLI LUG GND Shield at FLI
TN
313809 S1 3 81 1 Line - Hot
N
3 8| 9 S1 4 T81 3 Line - Common m
eJI N
3 | 38 |shiefld  --- -- 781 4 GND Shield at TBI
ouT
a | 35 p S1 6 T8 4 GND
ouT
5 | 35] 9 P16 6 78] 4 GND
6 | 37] 2 B + 51 5 +5YC
7| 36} -- s2 1 52 4 240 - Hot
8 | 36| -- 52 3 52 6 115 - Hot (1]
9 { 36| -- s2 7 52 10 220 - Hot
0 | 36| - 52 9 52 12 105 - Hot 0]
n | o3| -- 52 2 s2 5 115/240 - Hot 0]
12 | 36| -- 52 8 52 n 105/220 - Hot E]
13 | 35 8 J10 1 52 1 240 - Hot (o]
14 | 3518 J10 2 $2 10 220 - Hot [J
15 | 350 9 J10 3 $2 3 115 - Hot
16 | 35] 9 J10 4 52 12 105 - Hot ]
ouT
17 351 @ J10 5 T81 3 Line - Common
ouT
18 | 35] 9 52 2 T8 1 115/240 - Hot [J
Ut
19 {359 52 n 181 2 105/220 - Hot E]
SI1ZE CODE IDENT N2 DWG N2 REV
A| 33783 |WL 10261007 F

[ SNEET.__Z_. OF _i.

Encl osure Assy ( 1024-1007)

(Sheet 1 of 2) (S/N 400101 and on)
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6- 28

I c ‘ L
WIRE}l FROM PIN TO PIN| & REMARKS
No | N2 DEVICE |N2| DEVICE |Ne| ¥
20 | 35| 1 P16 7 S1 1.5 +5VC
21 | 37] s Bl - P16 |8 -20vC
SzE| ‘""j:i£|osuf N2 [OWG N2 REV
Al 383783 |WL 1024-1007 F
PR er3 _or 3 _

Encl osure Assy (1024-1007) (Sheet 2 of 2) (S/N 400101 and on)




™ 11-5820-918-13

WIRE ITBJ § FROM PIN TO PIN ﬁl'i
Ne [N2| @ [ pEvice |Ne| pevice |nel § REMARKS
LN N 1 P3 25 7P1
2 |38 Lol o 2 P3 26 7p2
3 {3 lois] s 3 P3 27 74
4 |38 lo16) 9 4 P3 28 P8
s 138 o] g9 P3 a
5 6P1
6 [38 |o18] 39 P3 22
6 6P2
NERN 19 , »3 23 6pa
8 |38 |924 ” 8 P3 2 6P8
9 |38 |925 9 ? P3 17 5Pl
w |38 |oe] 19 10 B3 18 5p2
1 |38 |97 39 11 - 19 5P4
12 |38 lo2s| 19 12 p3 2 58
13 |38 [ o] 9 13 »3 13 4p1
i N B T 14 k3 14 42
Bolss |92 g 15 F3 15 474
w6 |38 | ] 9 16 B 16 4p8
I ELE YR R 17 B3 . cs1
18 [38 | 95| 99 18 »3 1 cs2
19 38 Jos| 19 P3 11 csé
20 138 1o7] 19 “ i 12 cs8
21 38 98 J9 " P3 6 ME1
22 28 1901 J9 22 P3 7 ME2
23 3 |902 J9 23 P3 4 DM1
38 | )] P 2 P6 20 100_kHz (GND)
25 |38 [903 9 25 P3 2 PROG/RUN No Wire to PCB
SIZE CODE IDENT N2 DWG N2 REV
A 33783 WL 1024-1010 A
,sussré__or_l_

Harness Assy (1024-1010) (Sheet 1 of 6)
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6- 30

M ™ E
e |ne| § DEVICE |No| DEVICE '_ml B REMARKS
26 | 3710 19 26 12 f;, DIRECT (GND)
27 | 38 |9os | g9 2 P6 36 PAD
28 | 38 |9o6 | 9 28 P13 1 sT1
29 | 38 lo07 ] 39 21 PR3 12 sT2
30 | 38908 | a9 0 P13 |1 sP1
31 | 38[912) J9 2 p13 . sP2
32 | 3P g 32 P13 15 REL
13| 1] o 33| P13 16 REZ
34 925 | J9 3% P13 23 STL
38
LI IR EYT 35 P13 2 .
36 | s 927 5 3 | P13 |25 CEL
17 | o3 J9 37 P13 1 CONT
3B 138 1g16) 9 38 P13 10 MAN
19 | Blos| I 19 P13 19 SET
s | Bios]| I 40 P13 20 PROG
SO IR ETEY B SN I 3¢ |21 AT 1
42 38 Y924 19 42 P13 |22 AT 2
43 | 38 |928 J9 3] 3 136 PSC
s |38lo]| a9 . 14 137 POO
45 | 38|91 79 45 | p13 38 P05
R ED S P13 39 P10
1 | 38 |, 79 47 P13 {40 P15
"REIM 9 48 P13 41 P20
49 | 38 {os 39 49 P13 ‘Laz P25
s0 | 38 |96 9 0 f P | 4 P30
SIZE] CHOE 10ENT NG | DWG NE REV
A 33783 WL 1024-1010 A
. . [snzs‘r3_. oF _1_
Harness Assy (1024-1010) (Sheet 2 of 6)




™™ 11-5820-918-13

c L
WIRE ITENJ FROM PIN TO PIN| &
o | no g o ol ¢ REMARKS
NS N2 | R DEVICE NQ| DEVICE N©Q b
< |38 |97 J9 51 P13 b P35 |
s, |38 |98 39 52 P13 45 P40
53 |38 901 J9 53 PL3 46 P45
s6 |38 |90z J9 5 P13 47 P50
55 138 ]903 79 55 48 BS5
P13
s6 37 |, J8 3 PZ,,,A, 3 BATT
737 |, J8 4 P2 3 BATT
) TR L3
s8 |37 |7 S 3 P10 5 BATT (ON)
s |37 |7 18 . P10 6 BATT (ON) ~
s 137 |7 18 , P3 29 BATT (ON)
18 11
61 901 J8 8 77 METER (-)
62
A
64 |38 |90 J7 3 J2 3 FORWARD PWR _
65 138 |g1 37 4 32 4 REFLECTED PWR
66 |3s |90 37 . P3 32 TEST SW. A
67 138 [905 J7 6 P3 33 BTG
68 |38 |906 J7 7 P3 34 BTR
69 |38 |907 J7 8 P3 35 CTG
70 |38 ]908 37 9 P3 36 CTR
71 138 | 90 17 10 P10 10 STD ADJUST
72 38 918 J7 12 P13 55 TEST SW. B
73 |38 0 37 13 P10 2 STD ADJUST GND
74 |38 5 J7 14 P10 9 +5 VB
75 |37 0 P14 1 P6 1 GND
SI1ZE CODE IDENT NQ DWG N2 REY
A N7 N\AN 1024-1010 A
R OO/i0Y
[sntu_é oF 1.
Harness Assy (1024-1010) (Sheet 3 of 6)
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6-32

Harness Assy (1024-1010) (Sheet 4 of 6)

ENJ 5 " Bin| &
W:;_E |L 2 E DI;F‘?I?CME :lg os\';f:: e , No § REMARKS
76 | 371 0 P14 2 P6 | GND
17 |37 2 P14 3 P6 ”g 3 +5VJ
78 | 372 PL4 4 P6 " +5VK
79 | 373 P14 5 P6 6 +12VA
00 | 37| Pl4 6 P6 ui,7 -12va
a1 |37, P14 5 P6 :,8 +24VA
82 ?7 8 P14 8 10 3 R
83 | 37| 8 P14 9 pio | 4 +35VC
86 |37 |1 Pl4 10 P3 5 +5VC
85 | 17 ] 0 P14 11 P10 1 GND
86 | 37 | 0 P14 12 P3 1 GND
87
88
89
SRR P15 1 P13 1 GND
9 |37 ]0 P15 2 P13 2 GND
" ERE P15 3 P13 3 +5VA
o3 13712 P15 4 P13 6 +5VD
o |37 |3 P15 5 P13 7 +12VA
95 |37 | 6 P15 6 P13 8 -12VA
% |, P15 7 P13 s +24VA
7 137 1 P15 8 P13 10 +35v¢
98 |3 o P15 9 8 1 37 GND
99 |37 |4 P15 10 P13 ls +sve
100 |37 | o P15 11 J8 1 GND
SIZE{ "CODE 1DENT N2 DWG N2 REV
A| 33783 |[WL 1ow-100 _
SHEET. > 7—




™™ 11-5820-918-13

A

33783

e § ;

e {we] b | oruee W] omee |ne|§ | newanes
101 | 37 0 P15 12 J8 2 Lamp Return
102 |37 0 P15 13 J7 1 GND
103 |37 0 P15 14 J2 5 GND
104
105
106
107 | 38 91 J4 P13 26 1PPS
108 |39 J3 P8 RF-2W
109 38 92 J2 1 P6 29 Latch; BKO
110
m | 5 P13 4 P10 8 +5VB
112 |, | 904 P13 27 P6 26 SRS
113 | ,g |903 P13 33 P6 25 RES
WRE 902 P13 34 P6 24 STP
us |8 leor | P13 35 oe 23 STR
116
117 138 loeg P13 50 P6 22 AST
118 138 |905 P13 51 P6 27 EOS
119 38 {906 P13 54 P6 37 BLANK (NEW)
120 |38 012 P13 53 P6 3 ESB
121
122 |39 P12 p7 5 MHz
123 |39 e P5

P11
124
125
SIZE COOE IDENT N2 DWG N2 REV

WL 1024-1010 A

l sHeeT 6 _oF 7

Harness Assy (1024-1010) (Sheet 5 of 6)
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c ' ] L
WIRE ITENJ 0 FROM |PIN TO | PIN] &
Ne |Ne| 8 | pEvice [nNe| pevice {ne| ¥ REMARKS
126 | 39 P9 P4 2-3.5 MHg
127 !
128 38 {90 P6 9 P6 {10 GND TX
T
129 | 38 | 906 P6 28 P3 3 BKI; XBO
130 | 38 |907 P6 30 »3 |8 BKC
131
132 | 2o loos »6 32 P3 1 30 LOCK; O0OL
133
16 137 o P2 . El oD
135 | 38 P2 L P2 2 @D
, P2 P2 4
136 | .. 3 | BATT
SIZE CQQE 10ENT NQ OWG N2 REVY
A §3783 WL 102:-1010 A
: [seer T or 7

Harness Assy (1024-1010) (Sheet 6 of 6)
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M § :
w;g& ILQ g DZF\‘I?CME :lg DEJI%E :'QN § REMARKS
1 | 39] -- 3 E2 LAMP RETURN
1 -- E2 E3 LAMP RETURN
1 -- LE3 E4 LAMP RETURN
1 -- E4 52 3 LAMP RETURN
2 | 3] o9 53 2 m + FWD/REFL PWR
3 | 3s|o P 1 E1 LAMP RETURN
a | 38]5 P1 2 RI 3 STD ADJUST
5 | 38] 9 PI 3 53 1 FWD PWR
6 | 38| o P 4 53 3 REFL PWR
7 | 38] 9 P 5 52 6 TEST SW A
8 | 38| 93 P 6 DS2 BAT TEST GREEN
9 | 38] 94 1 7 DS4 BAT TEST RED
10 | 38| 95 P 8 DS SYST TEST GREEN
1n | 38| % 3 9 DS3 SYST TEST RED
12 | 38| 97 P 10 RY 2 STD ADJUST WIPER
13 | 38 9o P1 n M -- METER (-)
14 | 38 98 1 12 52 2 TEST SW B
15 | 38| 9 Pl 13 R1 1 STD ADJUST GND |
16 | 3]s P1 14 52 5 +5VB |
17 | 39| - s2 2 S2 6 TEST SW A/TEST SW B
SIZE CODE 1DENT N2 OWG N2 REV
A| 33783 [WL oo |=
1 sHEET. 2 OF 2
Front Panel Assy (1024-1008)
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6- 36

EN] c . L
WIRE[ITEM § FROM |PIN To |PIN| &
ne Ine| 8| pevice [Ne| pevice nef § REMARKS
10 XU1 8| c6 1+
1n Xu1 c| cs 1-
1 XU2 8 | c¢7 1+
10 XU2 c| o 1.
10 X3 B | c8 |+
10 XU3 c c8 1.
10 X4 8 | co 1+
10 Xu4 c | co |-
11 XUS B 10 1+
11 XUs cl cwo | -
13 XU6 8| o+
13 XU6 c c11 1 -
10 XU1 | cu2 1+
10 XU1 c C12 1 -
10 XUU2 el c3 1
10 XU2 c | ci3 1.
T
10 Xu3 e cu | +
10 XU3 c| cu |-
10 xua el cis 1«
10 XU4 c ] s | -
11 Xus E | ci 1 -
11 XU5 B | ci6 +
10 XU6 £ 17 i +
) 10 XU6 c| c7 1-
1 T1 CR1 &1 A Brown T1 Lead
SlZEi " CODE I0ENT N9 DWG NO REV
1Al 33783 |WL 1024-1009 E
[snzn_Z__or_L_
Rear Panel Assy (1024-1009) (Sheet 1 of 5) (S/N 400101 and on)
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C L
WIREJIT 0 FROM PIN TO PIN| &
Ne [Ne| & | DEvicE |Ne| DEvice |Ne| § REMARKS
1 T1 CR1 A Brown T1 Lead
A T1 CR2 A Red T1 Lead
2 T1 CR2 A Red T1 Lead
4 T1 Al E7 Yellow T1 Lead
4 T1 Al £E8 Yellow T1 Lead
7 T1 Al £9 Violet T1 Lead
7 T Al E10 Violet T1 Lead
6 T1 Al £l Blue 71 Lead
6 T1 Al E12 Blue T1 Lead
5 T1 £l Green T1 Lead
1 47 Xu1 B Xu2 B +11VC (Unreg)
1 a7 Xu2 B XU3 B +11VC (Unreg)
2 47 Xu1 C xu2 ¢ GND
2 47 Xu2 C XU3 c GND
3 47 xua ¢ xU6 c GND
a 2| 9 Xu2 c £l GND
5 81 Xu4 c El GND
6 | a8 @ XU5 8 E1 GND
7 a8l a CR1 - £1 GND
8 481 ¢ CR2 - El GND
9 481 9 Al E6 El GND
10 a8 p Al £4 £l GND
i1 81| Al £2 £l GND
12 48| p CR1 - 1 - GND
13 sl 9 CR2 - 2 - GND
SIZE CODE IDENT N2 DWG N2 REY
~ A| 33783 [WL 121009 E
rsnter.i_os__5 .

Rear Panel Assy (1024-1009) (Sheet 2 of 5) (S/N 400101 and on)
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6- 38

EN] . - , L
wire/ITEM § FROM | PIN TO PIN| &
Ne N2 | & | pevice |Ne| pevice [Ne| § REMARKS
14 |4l | A E6| c3 - GND
15 Laslg | A £4] ca 4 GND
16 | 48| 9 | A e2| ¢s - GND
17 {41 | cr1 | m 7. +5VC (Unreg)
18 |{48)1 | cr1 + ] | K3 +5VC (Unreg)
19 | as | 200| cre + 1 ¢ A +11VC (Unreg)
! ,
20 | 48| 209} cR2 +. | xu3 B +11VC (Unreg)
21 | s8] 31] A £5{ €3 4 +20VC (Unreg)
22 | s8] 31} A1 es| xua B +20VC (Unreg)
23 48 | 609 Al E3 c4 - -20VC {(Unreg)
26 | 48| 609 A1 E3| xus ¢ -20VC (Unreg)
25 | 49| 6 | Al 3] 8 -20VC (Unreg)
26 ] 4818 | Al £l €5 + +35VC (Unreg)
27 | a9} 8} A E1| xuUs 18 +35VC (Unreg)
28 | 89| 8 | XUs B | J6 K +35VC (Unreg)
29 fas)ls | m exf Js ) +35VC (Unreg)
30 | 49| 8 J5 g { o5 K +35VC (Unreg)
31 | 49} 4 XU6 £.] J5 7. +28VA (Reg)
32 | 49| 4 | xus E | .06 1. +28VA (Reg)
33 ) a9]6 | xus £ s 6 -12VA (Reg)
34 | 49] s XUS 3 J6 15 -12VA (Reg)
35 | 49| 3 | xua E| o5 4.5 ~ +12VA (Reg)
3 | 49| 3 | xua E| s is . +12VA (Reg)
37 {492 XU3 E | J6 3 +5A (Reg)
38 | a9} 2 Xu2 E J5 3 +5A (Reg)
SH3 "'c“a'gbe TDENT NG JOWG NG REV
A V. W . —
Al 33783 |WL 1024-1009 E
[snzer_‘L_OFG_
Rear Panel Assy (1024-1009) (Sheet 3 of 5) (S/N 400101 and on)
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C L
WIRE ITEN] o FROM |PIN To PIN| §
Ne [N2| § | DEVICE |Ne| DEViICE |Nef § REMARKS
39 | 49| 2 XU2 E J6 4 +5VA (Reg)
a0 | a9l 2 xu1 E J5 8 +5VA (Reg)
a1 | a9 o £1 J5 1 GND
22 a9l | 01 J5 2 GND
3 1 a9l o]l g1 J5 .11 GND
48 | 49| p | E1 Js 12 GND
a5 | 49| 9 3 J6 1 GND
46 | 49 7 £l J6 2 GND
a7 { 49| p | €1 J6 9 GND
a8 | 49| p £1 J6 11 Lamp Return
a9 [ 49| g | E1 J6 12 GND
so | 49l 9 | 1 J6 13 GND
51 | a9 9 | 1 J6 14 GND
s | n P17 1 240 - Hot
el 1 P17 2 220 - Hot ,@
9 18! P17 3 115 - Hot
90| 11 P17 4 105 - Hot (3]
) T1 P17 5 Line In - Common @
s2 { 48] 9 | 01 Al xr1 1 Line In - Hot
53 | so0] 9 | xm 2| o 9 Line In - Hot @
53 1 50 8 J1 c Jil 5 Line In - Common {2
54 | a8l s J1 B J11 6 GND
ss | a8 s | o1 B £2 GND
56 491 1 CR1 + J5 10 +5VC (Unreg)
57 | a9 1 CR1 + J6 10 +5VC (Unreg)
SIZE CODE 10ENT N2 OWG N2 REV
Al 33783 |WL 1021-1009 E
| sweer 5_o 6
Rear Panel Assy (1024-1009) (Sheet 4 of 5) (S/N 400101 and on)

6- 39



T™ 11-5820-918-13

[»] L
WIRE ITENJ ¢ FROM |PIN TO PIN| &
| ne|N2| & | DEVicE |No| Device |ne| § REMARKS
58 |49 | 2 | cre s w + | 24 +11VC (Unreg) [1]
59 49 [} El u7 - 24 GND 1
SIZE CODE IDENT NS DWG NQ REV
A NN=“207 I\An
A 33709 [VVL 1024-1009

Jl sueer 5 oF

E
b

6- 40

Rear Panel Assy (1024-1009) (Sheet 5 of 5)

(S/'N 400101 and on)



™™ 11-5820-918-13

33783

WL

o1 L
WIRE|IT FROM |PIN TO PIN| &
o | NO g ] ol ¢ REMARKS
N2 | N2t R DEVICE N2 | DEVICE N2 b
1 9 91 2P2 A 2P1 A 8" 27 VbC
2 9 209 2pP2 B 2rP1 B 18" 27 vDC
3 9 31 2P2 C 2P1 C 18" 27 VDC
L a L1 7D n 2D1 n 1qn 27 yne
- 7 -4 &l & v LK L v 10 & 7 YU
5 9 51 2pP2 E 2p1 E 18" 27 VDC
2p2 F Thermostat
6 ? 61 F 2Pl 18" Remote Shut Off
REF 2Pl 24233 DC Power from supply
REF 2P2 2A1J4 DC Power to Amp
REF 2A3A1J5 2A3P6 +5V to Front Panel Lamp
24131
REF 2A3A1P1 RF IN
REF 2A3A1P2 2A1J2 RF OUT (10W)
REF 2A3A1P3 2ALJ3 RF_OUT €10QW)
24271
REF 2A3A1P4 AC Power IN
REF 2A3A1P5 2A232 AC Power To Fans
SIZE CODE I0ENT N2 DWG N2 v

5018-1000

(U

T
| sheer_2_oF.__2 l

5018 Power Anplifier- Unit 2 (5018-1000)



¢v-9

(T00T-870S) ASSY Jauljdwy

wine | irem g FROM [PIN| TO |PIN PIN PIN N
N2 | N 0 DEVICE | N2] DEVICE NO T0 NQ TO N2 TO NQ REMARKS
2 | A2A4 - J4 A +27VDC
[D 2 A2A5 - J4 B +27VDC
E] 2 A2A6 - J4 C +27VDC
2 A2A7 - Jb D +27VDC
- A2A2 El J4 E +27VDC
16 9 Ul 1 J4 F Thermostat to Jé&
16 | 9 Ul 2 El - GND to Thermostat
15 - J - Al J1 RF IN to Filter
- Al J21 A2A2 EJ Filter to Driver
( -1 A2a2 E4 J2 - : Driver 10W to Output
T q : =T - — e
' -4 A2A2 E2| A2A3 31 Driver to Splitter
17 ¢ |A2A4A1R1|GND A2A4R22 GNII)
L
i {
17 | ¢ JA2A5A1R1 GI\BAZA5R22 GN]IJ
I i
17 | ¢ |A2A6A1R1 GN]?,A2A6R22 GN]IJ
T |
17 ¢ JA2ATAIR1|GND A2A7R22 |GND
[~ CODE IDENT N2 JOWG NS
A 33783 WL s01s-1001 @)
SHEET 2 _oF __2

€T1-8T6-0¢8G-TT WL



™™ 11-5820-918-13

¢ E
| Tl FROM PIN PINl w
WIRE(TEM ¢ ! T0 ol 8 REMARKS
NS | N2} R DEVICE NOo DEVICE NO A
1 29 |9 FL1 1 J1 A 115/23Q VAC-HOQT —
29 | o FL1 2 J1 ¢ 115/230 VAC-COMMON
29 |shiel FL1 5 J1 B GNDI 2 l
s1
N |9 - 3 9 115/230 VAC-HOT |
L 11 3 s1 12 115/230 VAC-HOT
, 9 3 T1 4 'l
6 27 L1 [ 1] 115/230 VAC-HOT L
7 27 {0 FL1 4 St 6 115/230 VAC-COMMON
8 27 | o FL1 4 s1 3 115/230 VAC-COMMON
. | FL1 4 T1 6 .. _ _
9 27 1o L 1] 115/230 VAC-COMMON
10 J27 |9 FL2 1 T1 3 107 VAC-HOT
1 27 |9 FL3 1 T1 8 107 VAC-HOT
12 51 s1 1 s1 4
o s1 . s1 7 4
31 s1 7 s1 10
13 27 1o FL2 2 s1 2 {11107 vac-comion
14 27 o FL2 2 s1 5 107 VAC-COMMON
15 27 o FL2 2 T1 1 107 VAC-COMION
16 27 |9 - 9 s1 8 N
JU N Lid 11D VAU-HU| o
17 27 |9 T1 9 s1 11 1| 115 vac-HoT |
8 - i
h 30 klead  FL2 N F— 3 107 VAC-HOT |
30 |o FL2 A I 4 107 VAC-COMMON f
30 bhiel U1-GND G
ho 30 Flean FL2 3 U2-INPUT 3 107 YAC-1iOT
S1ZE CODE IDENT N2 OWG NQ REV
Al 33783 WL »= |

[sne's'r_.v’.w OF .5 J

Power Supply Assy (5018-1002) (Sheet 1 of 4) (S/'N 400101 and on)

6

43



™™ 11-5820-918-13

6-44

A

33783

L
¢ €
WIRE mzn‘ o FROM |PIN TO PIN} REMARKS
o o NOo T
NO | N2 § DEVICE N9 | DEVICE 2 &
19 {30 ] o FL2 4 U2-INPUT | 4 107 VAC-COMMON
30 lshiejd U2-GND GND
o |27] 0 FL3 2 1 6 107 VAC-COMMON
21 30 jcleay FL3 3 U3-Input 3 107 VAC-HOT
30 | o FL3 4 us-mveur | 4 107 VAC-COMMON
30 & U3-GND GND
22 | 39 fcieat u1-ouTPUT| 1 J2 A 107 VAC-HOT
30| o U1-0UTPUT| 2 J2 |8 107 VAC-COMMON
30 lshield U1-GND GND
23 | 30 lelead  u2-oureur] ! 32 c 107 VAC-HOT
301 0 U2-0UTPUT| 2 J2 D 107 VAC-COMMON
30 fhie U2-GND cm) AT U2
26 130 kiea y3-ourput| 1 72 E 107 VAC-HOT
0 | o u3-outeut| 2 J2 F 107 VAC-COMMON
30 phied U3-GND GND
25 | 27 | 709 T1 P et A UNREG TO RECTIFIERS
26 |27 | 709 b 12 | OR2 {2 UNREG T0 RECTIFIERS
27 |27 709 e 12 | CR3 R UNREG TO RECTIFIERS
27 12
28 709 T1 CR4 UNREG TO RECTIFIERS
29 |,, |709 T1 12 | CRS 1a UNREG TO RECTIFIERS
30 27 a9 Tl 11 CR1 1A UNREG TO RECTIFIERS
31 ] -
27 1609 T1 11 ] cr2 1; UNREG TO RECTITIERS
32 -
27 | 609 B 11 | CR3 1 UNREG TO RECTIFIERS
33 |27 609 1 11 | CRé R UNREG TO RECTIFIERS
27 I
34 609 Tl 11 CR5 1A UNREG TO RECTIFIERS
SIZE CODE I0ENT N2 DWG N2 REV

WL so018-1002 D

SHEET.3 __OF 3 __

Power Supply Assy (5018-1002) (Sheet 2 of 4) (S/N 400101 and on)




G¥-9

(uo pue TOTOOF N/S ) ( ¥ Jo € 198ys) (200T-8T0S) Assv Alddns samod

WIRE | ITEM i FROM PIN TO PIN PIN PIN PIN ENGTH
N | N2 3 DEVICE | N2 DEVICE | NS TO N2 TO NQ TO NQ REMARKS
UNREG TO REGULATORS
35 {27 ]9 cnl + cl + Al i) |
|
1 |27 1o CRI N : Al - UNREG TO REGULATORS
)]
37 227121 CR? + c? + A2 E3 U|NREG TO REGULATORS
18 27 | o cr2 N - A2 k2 U{NREG TO REGULATORS
. ; | . .
5o 127 3] cr3 2 + 3 £l UNREG TO REGULATORS
w |, |° CR3 B - A3 £2 U!NREG TO REGULATORS
i
41 ‘ o
a| CRA oo + v " UiNREG TO REGULATORS
2,01, CRA o - A - UNREG TO REGULATORS
, |
Bl i O +] © * AS 1 UNREG TO REGULATORS
l
) 5 - . .
MEAE cre - AS E? UNREG TO REGULATORS
i GND'S
s |27 |0 AL Bl L,
_ , IND!
4 | 2|0 A2 £ E2 GND's
! 1
b 1270 “ ST B GND'S
w7 o Ab - ” GND'S
49 27 ) AS £3 E5 GND'S
50 | . |1 Al pal 1 A 27 VDC TO AMP
51 |27 | 2 A2 E4] 13 B 97 VDC TO AMP
SIZE COBE IDENT RT REV |

33783

DWG NQ
WL 5018-1002 D

T A LOF D

€T1-8T7T6-02¢8G-TT N1



9v -9

(uo pue TOTOOY N/S) ( ¥ 10 ¥ 199US) (200T-810S) Assy Alddns Jamod

wne[meu] § ] FrOM [Pin| TO  fen| PIN PIN PINL

NR | NQ g DEVICE | N2| DEVICE |NQ TO NQ TO NQ TO NQ REMARKS

ool 271 3| s el L ) 27 VDC TO AMP

s3| 27| & A4 E4 e D 27 VDC TO AMP

sa| 27| s | as B4 . 27 VDC TO AMP

551 281 6 | A5 i Y Bs| A3 E5| A2 Es| a1 ES THERMAL CUT OUT

28| 6] Al i, . THERMAL CUT OUT

o | qal 9] 33 R i 1 c6 + UNREG DC TO +5 REG_|
o1 c6 i N i 2 “
sal 28] 2| we 5 J2 e +5 TO POWER LAMP

33783 IWL 5018- 1002

JSHEET_S_OF

5

€T-876-028S-TT WAL



™™ 11-5820-918-13

¢ L
WIRE{ITEM © FROM PIN TO PIN| &
Nne [N2| 8| Dpevice [nel| pevice |ne| ? REMARKS
|
-
]
-
SIZE CODE IDENT N2 DWG N2 REY
A| 33783 |WL sois-w00 =
o Al

ﬂ SHEETZ __ OF -2 J

Encl osure Assy (5018-1003)

6-47



™ 11-5820-918-13

& S | | ;
Ws\lg.h 'LEIQ“ 8 DFETICI)g‘E r?g DEL%E f:ls? E! REMARKS
L |19 ' J1 o1 ' 9" | RF IN FROM 1024
1 |19 J2 P2 b 11" | RF OUT - 10W
2 |18 J3 3 v 13" | RF OUT - 100W
AR N J4 R XF1 1 [1]115/230 vac-sor
5 20 |4 XF1 2 P4 oA 16" | 115/230 VAC-HOT
5 20 o J4 C P4 c 115/230 VAC-COMMON
s |20 phielp 3 B | P4 | B Bgu
° ! M e Glor vac
¢l 2 k2 DlO? VAC
c2 1 E3 1107 vac
2 2 E4 | 107 VAC
c3 1 E5 , 1]107 vac
c3 2 E6 1107 VAC
IR E Bl 3 E1 ) 1 po7 vac
T o lia s 5 3 k3 - 1 107 vAC
8 lis | B 3 | B} 1 J107 vac
P s e [ ™ 2 | B2 1 j107 vac
10 13 |4 B2 2 | e | 1 o7 vac
11 13 | B3 21 B | 1 ho7 vac
12 {21  |cleat Bl L 5 }ala" 107 VAC-HOT
1|, . ) P5 FLEES 107 VAC-COMMON
12 P! bntelh g7 | 2" [2)ow
13 b1 fklea B2 ! P5 |2 107 VAC-HOT
13 p1 |¢ B2 2 P5 Ay {21 107 VAC-COMMON
13 p1  phiell E8 ) 21" |2 ND
S1ZE| COOE 1OENT 8 [OWG NG REV
A j3783 WL s018-1004 E
e lSNEET_Z_OF_L

Rear Panel Assy (5018-1004) (Sheet 1 of 2)

6-48



™™ 11-5820-918-13

c L
WIRE ITEJ 8 FROM PIN TO PIN 5
Ne [Ne| § | oevice |[ne| pevice |[nel § REMARKS
P5 "
14 | 21 Flear B3 1 E | 21 107 VAC-HOT
A WA 11 nAa " PS R el LR B ~ 2 Pt Tt
14 L4 v DJ ya ¥ Z1Ll 11U/ VAU~-CUMMON
14 | 21 bntel] E9 21" [2 ko
5] 2] 2 Js P35 G 16" | +5 vne
SIZE CODE IDENT NG DWG N2 REV
A 83 \NL 5018-1004 E
T
| sHEET_3_OF _3 _

Rear Panel Assy (5018-1004) (Sheet 2 of 2)

49



™ 11-5820-918-13

6- 50

Imnelrra‘i FROM |PIN| TO pin|
NS | N2 DEVICE |NQ| DEVICE {NeQ § REMARKS
A1/A3 I
1 16 | 91 E2 91
2 92 E6
3 93 E3
4 94 E5
S 95 E4
6 | 96 E8
1 97 E7
8 | V¥los El v
9
10
11
12
1ZE]|  CODE JDENT NI JOWG NI AV
A WL 5018-1005 A

33783

|§miTJL_gg_2;|

Vol tage Regul ator (5018-1005)



™ 11-5820-918-13

WiRe|TEM g FROM  |PIN]  TO  |Pin| §
NQ | N2 DEVICE [N2| DEVICE |Neo| ¥ REMARKS
A2
1 |17 ]9 El o
2 ‘ 92 E2 91
3
4 |17 |93 E3 o
5 * 94 E4 o1
6
SIZE]  CODE 1DENT NI |DWG NE REV |
A| 33783 |WL s01s-1006 A
ISNEET_Z_Qg_g_

Vol tage Regulator (5018-1006)

6-51



™™ 11-5820-918-13

; L
¢ 3
‘ 6| FROM |[PIN PIN|
WIRE[ITEM| D TO | & REMARKS
Ne | Ne | ©| DEVICE |Ne| DEVICE |N2|
3A1A1J1 3A3A2P2 RF IN TO FILTER
3A1A1J2 3A3A2P4 CONTROL TO FILTFR
3A1A2J2 3A3ALP2 COMM RF IN
3A1P12 3A3R1 RF TO DUMMY LOAD
3A1K2J1 3A3A1P1
RF TO ANT
3A1K2J4 3A3A2P5 +26Y, FORWARD/REFLECTED PWR
3A2411 3A3A2P8 AC LINE IN
3A2A1J2 3A3A2P6 AC LINE OUT
3A2A2J2 3A3A2P3 CONTROL TO DECODE
3A2A2J3 3A3A2P1 RF_TO DECODE
JA3A1P3 3A3A2J9 AC PWR TO SWITCH
NOTES:
SIZE] GODE IDENT N2 |DWG Ne
E 4011-1000 and
A| 833783 |WL :o11120 A
NEXT ASSY: c
BR COMMUNICATIONS |¢,ce52 of_2

4011 Filter Diplexer - Unit 3(4011-1000 and 4011-1120)

6- 52




™™ 11-5820-918-13

WIREJITEM © FROM | PIN TO PIN] &
Ne [N2| 8 | DEvicE |Ne| pEvice |Ne| ¥ REMARKS
1 183 1e2 |« ] K2 £l COIL CONNECT +26 VDC
2 13 an K1 E2 K2 E2 COIL CORMECT RETURN
3 113 o3| a3 cl K2-J4 A FORWARD POWER
a 113 tea } a3 c2 K2-34 0 REFLECTED POWER
5
6
7 1 P1 p7 21" RF CHIRP TO K1
g |1 P2 P8 12 RF CHIRP TO DIPLEXER
9 |, P3 P4 12" RF CHIRP TO K2
1n 1c P5 P9 12" RF COMM TO K2
e P10 P6 n" RF CHIRP TO PUR DET.
12 118 P11 P12 18" RF CHIRP TO LOAD
SI1ZE CODE |OENT N2 DWG N2 REV
4011-1001 and F
A 33783 WL 4011-1101
rsuzer._E.OF_Z_

RF Coupling Assy (4011-1001 and 4011-1101)



™™ 11-5820-918-13

TBJ E
prneirad | gmow (o) eroe [ml B | e

1 [12| 2| AlE1 P2 9 [24" | +11 V CAP C1+

2 12| o] AlE2 P2 10 |24" Cl1-

3 | 12 jo12] A1E3 P2 11 24" | +20 Vv CAP C2+

4 f12| o] AlE4 P2 12 | 24" C2-

5 | 12 |914] A1Es P2 13 |24" | -270 V CAP C3

6 {12 0| AIE5 P2 14 | 24" cs3+ [

7 12| 4] AwE? P2 15 | 24" | +26 v cap ca+

8 |12 | o] A1ES P2 16 | 24" C4-

9 2| AT J3 1] 6" | 11 VAC *

10 2| AT I3 2| 6" *

11 3] A1T1 J3 3| 6" | 20 v AC *

12 3] AlT1 J3 4] 6" *

13 4] Air1 J3 51 6" | 270 V AC o o

14 al arri I3 61 6" il *

15 7] am J3 7| 6" | 26 Vv AC *

16 7] AlT1 J3 8| 6" *

17 }12 | 92] P2 1 P1 1 f10" | 11 VAC

18 J12 | 92] p2 2 P1 2 J1om | 11 VAC

19 |12 | 98] P2 3 P1 3 J10m_| 20 VAC

20 |12 ]| 93] P2 4 P1 4 |10 | 20 vAC

21 |12 ] 4| p2 5 Pl 5 {10" | 270 VAC 5|

22 |12 | 4| p2 6 P1 6 |10m | 270 VAC

23 |12 | 97| P2 7 P1 7 [10m | 26 vac

24 |12 | 97} P2 8 P1 8 [10m | 26 vac

* HOOKUP TO COLOR CODED TRANSEORI\gaRi LEADS —
Al 33783 [WL <011-1002 E

MEET 4

Filter/Diplexer Control Assy (4011-1002) (Sheet 1 of 3)
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™ 11-5820-918-13

eM b :
W:JZE ILQ 0 D':E?/?ge :lg DEJI%E 2'3 g REMARKS
Rk ATK] a1 | A2 £ | 6" | Line - HoT (-]
25 |13 0 | a1 Bl | A1d2 Foloon | Lme-comon  [0]
25 |13 Fhielfd ATET0 6" | GND TO LUG AT J2 ‘EL
26 |14 | o] aa x2 | ate9 8" | oND
27 1is |2 | aa A2 1 a1xe1 2 | 12| LINE - HOT
27 s | 0| A B2 | ATFLI 1 | 8" | LINE - COMMON
23 |15 [ 9 | auxm 1 | A p | 3" Jume-wor  [1]
29 |15 | 9 | At1FL1 1 | Ao A s fume-wr  [7] B
30 |13 |9 | aiF 2 A £ | 127 une - vt 1]
30 |13 0 A1XF1 1 A1J1 C 12" | LINE - COMMON
30 |13 phierh ATEN 12" b anp TO LUG AT 0 m
4 |13 |0 | ar 3 a2 8 | 10" | LINE - CcOMMON —
31 |y |9 | mFn PR ARV A 1o Le - ot
31 hiel A1ET0 Lo" B
o e 1o | s > large c v | 175V AC TO suITCH
” A A1S1 1| 140 230 1N - HOA[T] *
35 9 | am ATSY 3 | 14" fr15 N - HOTfT] *
36 o | ATST 10 | 14" |LINE conMON « |
7 hs o ams o A2 0 | 7v |LINE comnoN
8 15 |5 | a0 g |ATELL 3" Lanp For Ling 1o
39 is 5 | a1 H  JATE10 3" | oND
40 A e ATE9 — | xFRMR GND *
oohs |7 |aer P1 A I
e 15 |7 | I AT R T
* HOOKUP TO COLOR CODED TRANSFORMER LEADS
SIZE CODE J1DENT N2 DWG N2 REV
A 33783 WL 4011-1002 3
[sneer3_or s

Filter/Diplexer Control Assy (4011-1002) (Sheet 2 of 3)

6- 55



T™M 11-5820-918-13

¢ L
WIRE msz ¢ FROM |PIN TO PIN| &
Ne |Ne| 8| pEvice |Ne| pevice |[ne| § REMARKS
420 | 1517 lalk x1] AR [
43
44
SLEEVE TERD, WITT REMATH
" oa | a1m1 PEN UNTERMINATED 1
SLEEVE LEAD, WILL REMAIN
46 % | AN OPEN UNTERMINATED ]
a7 | ] 2|0 AlUY + {2 | a+ [3]
8 |1a] o] ae2 ATUY -l | a-
SIZE COODE IDENT NQ DWG N2 REV
Al 33783 [WL "2 |®

[ sweer_ 4 _or 4

Filter/Diplexer Control

Assy (4011-1002)

(Sheet 3 of 3)




LS-9

(uo pue TOTOOY N/S) (FOOT-TTOV) Assy 19SS Jayi4

wire|iTEm| O FROM |PIN TO PIN PIN PIN PIN
ne|na| & | DEVICE [Ne| DEVICE |Ne| TO |N2f TO [Nl TO  [Nofe™ REMARKS
1 36 1 J2 1 A2 El Filter Select #1 -;20
21 36} 2 J2 2 A2 E2 Filter Select #2
3 36 3 J2 3 A2 E3 Filter Select #3
4 36 4 J2 4 A2 E4 Filter Select #4
5 36 5 J2 5 Al E5 Filter Select #5
6 36 | 6 J2 6 Al E6 Filter Select #6
7 36 7 J2 7 Al E7 Filter Select #7
8] 36( 8 J2 8 Al E8 Filter Select #8
9 36 9 J2 9 Al E9 A2 E9 -240V Bias
10 36 9 Al E17 Al E18 Al E19 Al £20 ~240V Buss (Ref)
11 36 9 A2 E21 A2 E22 A2 A23 A2 E24 -240V Buss (Ref)
12 37 Bare J3 Sig Al El4 RF Out (Ref)
13 Cgé J1 Sig Al €20f {C20 connefcts Pl to PCB} RF In
1441 361 ¢ J2 10 Al TP3 A2 1TP3 Ground
SIZE CODE IDENT NQ DWG NQ
A 33783 WL 4011-1004 G
IsmEET 2 _oF _2

€T-8T76-0¢85-TT NL



8G-9

(z J0 T s1©9YS) (YOTT-TTOY) Assy 18S Jali4

PIN|

PN

PIN

w:::s "LE: § FROM T0 PIN PIN LENGTH
2 0 DEVICE |NQ| DEVICE |NO T0 NQ TO NQ JO NeJ REMARKS
1|3 |1 92 1 A2 Fl Filter Select #1 I 36
21w l2 | 92 |2 el | o Filter Select #2
313 {3 M‘IZ 3 —_A? £3 ) 1 Filter Select #3
a |3 [a | a2 Tal ne Jea] o Filter Select #4
5 [36 |5 | 92 5 A les | Filter Select #5
6 136 |6 | 42 6 | A €6 | Filter Select #6
7 13 |7 J2 7 Al E7 Filter Select #7
8 {3 |8 32 8 Al £8 Filter Select #8
9 136 |9 J2 9 Al £9 A2 £9 -240vBias
10 /36 |9 Al e1] Al E18] Al £19d Al £20 -240vBuss (Ref)
1|3 |9 A2 g2l A2 g22| A2 Y% V) £24 -240VBuss (Ref)
12 |37 [Bare] 43 Sig Al £14 RF Qut  (Ref)
13 2%0 J1 Sig Al €20](c20 connegts Ji to PCB) RF In
14 |36 | p J2 10 Al ™3l A2 3 GROUND
15 {36 |9 J3 Al £l GROUND
16 136 |9 J Al £11 GROUND
17 | 37 A3 £l Al £41
V]
Al 33783 IWL 4011-1104 A

€T-816-028S-1TT INL



65-9

(z Jo z 199ys) (YOTT-TTOV) Assy 19S 9y

33783

wine | 1rem rRoM |PiN| TO [P . e PIN PIN
ne | Ng § DEVICE |NQ| DEVICE |N2| TO Ne| TO NQ TO | Ng[EMe™ REMARKS ,
18 | 37 Al (%4 Al £42
19 | 37 A3 E3 Al E40
20 |37 A3 £4 Al £13
21 37 A3 £S5 Al £44
22 37 A3 £6 Al F43
23 37 AS £l Al E37
24 37 AS E2 Al £36
’5 37 AS £3 Al £10
26 37 A5 ES5 Al E£38
27 | 37 A5 E6 Al £39
28 37 AM (] A2 E35
29 37 A £2 A2 £33
30 |37 A £3 A2 £13 1
k] 37 Al E5 A2 £E4? I
2 |37 A4 €6 A2 E40 -
33 37 A6 £} A2 £37 ] -
] )
34 37 A6 E2 A2 £33
3B |37 A6 E4 A2 £12
36 |37 A6 ES A2 £E39
37 137 A6 E6 A2 E41
TSSO N

Iw 4011-1104 A

' Isgerd o |

€T1-8T6-02¢8G-TT WL



™ 11-5820-918-13

6- 60

c t
. | 3
WIRE ITEN] ¢ FROM |PIN TO PIN| &
Ne |Ne| 8 | DEvice |Ne| pevice |ne| ¥ REMARKS
R T -] a3 — RF IN FROM 5018
2 17 Lal Al gas) Ot 1 11 VAC 1IN
3 7] 92 Al g26] 1 2 11 VAC IN
4 7 902 Al g27] Yt 9 TO FILTER CAP Cl+
|7 ler2l o, e28] ., 10 o rrmon ean
J i [CIF Y e 4O rlLlpepX UAFY Cl—-
6 7 | 93] a1 E16] g1 3 20 VAC IN
7 7 ] 93 Al e17] I 4 20 VAC TN
o1 7 {903l a1 I B 51 1 e
-] el 10 FLL1TLl CAY CJ2+
i3
9 | 7 |e13] 2! gro] 1 TO FILTER CAP C2-
o | 7197] A e21] . 5 [:]:70 VAC Tu
N 1 . 6 ... .
Y { 2.1 ) W4 S —Jdl /Yy VA Lol
12 | 7 Jeo7] = g23| g1 13 [:]To FTLTER CAP C3-
i3 7 917 Al £24 J1 14 l_lJTO FILTER CAP C3+
‘ - 3
14 7 : Al E1l} J1 7 ' 26 _yAC IN
A
15 | 7 4 AL E12} J1 8 26 VAC IN
16 7 904 Al El4 Ji 15 TO FILTER CAP C4+
O I 1] S e13) . 16 TO FILTER CAP Cé4-
1 FILTER SELECT #1
01 1
18 |7 Al g1 | a2 (2-2.8 MHz)
[1] FICTER SELECT 2
1¢ 7 ac Al E2 J2 2 (2.8-4 MH2z)
FILTER SELECT I3
20 - nz - E3 J2 3 Imf//i'g: Q TNATT N
7 A Al ~— {4-5.8 MHOZ)
q FILTER SELECT ¥4
21 | 7 98] a1 g4 | ¢ 4 l(5.3—8 MHz)
72 . ) FILTER SELECT 75
22 | 7 |oor] a1 E5 (8-11 MHz)
FILTER SELECT 76
23 - AAE Al E6 -~ [ m /11_1£ RALTSN #
/ Jd \J‘ pe—d {117 10 VIT1 4 )
: FILTER SELECT ¥7
2¢ | 5 lopg| AL g7 | a2 7 (16-23 MHz)
| FILTER SELECT 78
« 7 1908 Al E8 J2 8 (<2, 23 MHz)
SI1ZE CODE 10ENT N2 DWG NS REV
Al 33783 [WL so11-1007 H

Eutzr.z_ 4

Filter Decode Assy (4011-1007) (Sheet 1 of 3)



™™ 11-5820-918-13

c L
E
WIRE{ITEM © FROM PIN T0O PIN|
o] © ol ¢ REMARKS
NO { N2 R DEVICE NO{ DEVICE NO b
26 7 1915 Al E18 J2 9 -250_VDC
27 7 o916 Al ELO 12 10 RF ¢ 2 OUT
28 7 4 Al E15 J2 11 +26VDC OUT
29 7 92 Al E9 J2 12 LATCH -BKO
30 7 0 J2 13 J2 16 DIPLEX GND
31 7 90 J2 14 12 17 FORWARD POWER
32 2191 J2 15 J2 18 REFLECTED POWER
33 7 0 Al E28 J2 19 GROUND FOR FILTERSET
34 7 0 Al E24 J2 20 GROUND FOR DECODE P.C.B.
TEST POINTS
35 | 20 Al TP1 1 FL1 2-2.8
36 | 20 Al TP2 2 FL2 2.8-4
37 |20 Al TP3 3 FL3 4-5.8
18 |20 Al TP4 4 FL4 5.8-8
39 |20 Al TPS 5 FLS 8-11
40 20 al TP6 6 FL6 11-16
41 120 Al TP 7 7 FL7 16-23
42 |20 Al TP8 8 FL8 23-30
43 |20 Al TP 9 LATCH IN
44 120 Al P10 10 1-15 MHz
45 |20 al TP11 +6V(B) +6V(B)
46 |20 Al P12 +5V(A) +5V(A)
47 7 6 Al F18 -250V -250V
48 7 6 Al £15 +26V +26V
49 7 6 al F23 -270V -270V
SIZE CODE 10ENT N2 DWG N2 REV
A 33783 WL 4011-1007 H
[sneer_}_. oF __4_

Filter Decode Assy (4011-1007) (Sheet 2 of 3)
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™ 11-5820-918-13

6-62

C %
WIRE rrENJ 0 FROM PIN TO PIN § REMARKS
N [N2] 8 DEVICE Ne|{ DEVICE Ne| ¥
50 7 0 Al E24 TESEN§9INT GND
SIZE CODE 10ENT N2 OWG NO REV
A 33783 WL 4011-1007 H
SHEEY. 4 OF 4

Filter Decode Assy (4011-1007) (Sheet 3 of 3)




™™ 11-5820-918-13

c L
E
WIRE|IT ‘L’ FROM PIN T0O PIN N REMARKS
N2 | N2 Q DEVICE NS{ DEVICE Ne| ¢
1 | s S v S Pl 23" RF OUTPUT
2 8 J8 P2 28" RF INPUT
3 11{ 9 51 1 P3 1 5+ LINE-HOT TO PWR SWL‘I 1'
111 0 S1 2 P3 2 5" LINE-COMMON TO PWR sw
11 {shie}d s1 6 P3 3
4 111 9 S1 3 P3 3 3 LINE-HOT FROM PWR S\-«'
111 0 s1 4 P3 4 on LINE-COMMON FROM PWR SV
11 |shiefd  s1 6 P3 5
. nE s1 3 P3 s e +26 UDC
6 wlo s1 6 P3 6 5" GND (LAMP RETURN)
|
SI1ZE CODE 1DENT N2 OWG N2 REV
A| 33783 |WL - :

i
[ SHEET. __OF .2 __

Front Panel Assy (4011-1009)
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™™ 11-5820-918-13

c L
WIRE |TEJVJ 0 FROM PIN TO PIN| &
Ne [Ne| & | DEvicE |Ne| pevice |Ne| § REMARKS
112l J4 Al pe £ | 10" | LINE - HOT TO 5018
1l a1|o 3 c| re F | 10 | LINE - common TO 5018
[17] ano
1| 21 bnieth e2 Pé H | o JLYS
2 121l J6 Al oss A LINE - HOT TO 1024
2 |, ]0 J6 c| 5 c LINE - COMMON TO 1024
2 | 21 bhietp  F El (1] e
3|21 J6 Al rs A | 21" | LINE - HOT TO 40M
3 lar]o J6 ¢c| ps 21" | LINE - COMMON TO 4011
31 51 bhieth B4 P8 B | 21" | [0 anD
a4 {2215 J6 Bl e GND
5 | 22| s J5 8 | &1 GND
s |21 ], . 1| s p | 21" | LINE - HOT TO FUSE
6 1 2119 F1 » P8 g | 21" | LINE - HOT FROM FUSE
6 | 21 fhierh £ P8 B | 21 GND
7| 24 1 Pl 17" | RFIN
3 |3 J2 P2 200 | rroIn
9 23] g P3 1 P4 1 | 30" [2JFILTER SELECT #
. ’
10 {5 ] e | P2 2 | s 2 | o |PFILTER SELECT #2
M tastes] e 1} s 3§ 30n 1] FiLTer seLect #3
S s | ra 4 | 30" || FILTER SELECT #4
i3 ol | es 5 | Pa 5 | 30" || FILTER SELECT #5
14 | 23 |oos | 3 6 | ra 6 | 39" || FILTER SELECT #6
15 | 23 o6 | 3 7 | ra 7| 30" || FILTER SELECT #7
6 |23 loos | P3 8 | ra 8 | 30" |{ FILTER SELECT ¢8
17 123 los | ps o | p 9 | 30" [2J-240 voc

I3 ~ANE INENT NO
- WAL VLYY YD

83

Q
£
.
z
10,

4011-1010

REV

G

lLsnser.Z_ OF .3 _

(o))
1

64

Rear Panel Assy (4011-1010) (Sheet 1 of 2)



™™ 11-5820-918-13

C L
WIRE ITENJ 0 FROM PIN TO PIN| R

Ne INe| & | DEviCE |Ne| DEvicE |[nef § REMARKS
i | ol & P3 n Ps ¢ | 32 +26 VDC
19 | 231 2 P3 12 ] 43 L LATCH - BKO
20 | 23] 90 P3 13 PS B | 30 DIPLEX GND
21 | 23| 93 P3 14 P5 A |32 FORWARD POMER
22 1 23] o P3 15 1 P50 132" | pepgCTED POMER
23 | 23] o P3 16 | 93 2 | g DIPLEX GHND
26 | 23| 90 P3 R 3 |19 FORWARD POWER
25 | 23 o P3 18 | 93 a o REFLECTED POMER
% | 211 9 P6 A J9 1| 20 LINE - HOT TO PHR S

211 o P6 B J9 2 |20 LINE - COMMON TO PWR SW

21 thiel§  p6 i sor | [ijeno
27 |l 9 6 c 1 N LINE - HOT FROM PWR SW
27 21 0 ne n " LYt 1 YAMC AAMIANANM CDAM NLIND CLY
¥} (4] ro U JY 4 [4v) LINE = ULUMMUR FRUP PR OW
21 | 21 ghie P6 H 20" | | 1]eno
28 | 25 | 4 6 G J9 5 1 20" +26 VDC
29 §251] 0 PG H J9 6 | 20" GND (LAMP RETURN)
il B E3 43 5 CHASSIS GND, 4011 to 1024
3 |32 E3 £z GND (JUMPER)
3|3 E2 £l GND (JUMPER)
3 | 3 £l £4 GND (JUMPER)
32 23| ¢ P3 19 P4 10 GND (FILTER SET)
33 23 0] P3 20 E3 GND (DECODE RETURN)
34 |21] s Ja B E2 GND

SI1ZE CODE I0ENT N2 DWG NS REV
Al 33783 WL w00 o

[ SHEET.3 _OF _3 I

Rear Panel Assy (4011-1010) (Sheet 2 of 2)
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™™ 11-5820-918-13

[\;lnen'al g FROM | PIN TO N &
N2 | N© DEVICE |Ne| DEvicE |Ng E REMARKS
1 J16 ] 0 A1 GND J1 1
2 * 0 a2 gND 2
3 |10 | 2 Ja1 +5vA/+54 J1 3
4 5 +5VB /+5B 4
5 1 +5C 5 SEE WIRE #24a BELOW
6 2 +5D 6 USED IN TEST
7 3 +12VA 7
8 6 -12VA 8
9 4 +24VA 9
10 8 +29VA 10
11 90 ST1 11 START SW.
12 91 ST2 12
13 92 SP1 13 STOP SW
14 93 SP2 14
15 94 RE1 15 RESET SW.
16. 95 RE2 16
17 96 CON 17 CONT. SW
18 97 MAN 18 MANUAL SW
19 98 SET 19 SET SW
20 901 | | AT 20 PROG. SW
21 g02 | | AT1 21 ADV. TIMER
22 903 | | AT2 22
23 904 | | sTL 23 START LAMP
24 505 | V SPL \ 4 24 STOP LAMP
24a | o[ 1 Ja1esC A15VC JUMPER
SiZE | CODE IOENT N |OWG W& REV |
A| 33783 [WLio24-1002 G
][gnzs'r_]_gi_ j

Transmt Logic Assy (1024-1002) (Sheet 1 of 7) (S/'N 40010 and before)
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™™ 11-5820-918-13

- —— !
w'lae | N g D:z'\al?gs Ne| DEvicE |Ne § REMARKS
25 |10 |o06 JA1 REL J1 25 RESET LAMP
26 * 907 + PPS + 26 TO REAR PANEL
27
28 |10 913 |A1SLE J1 28 SLIP RATE - FAST
29 914 SLM 29 - MEDIUM
30 915 SLS 30 - SLOW
31 916 | | DEL 31 DELETE
32 917 | | AaDD 32 ADD
33 918 | | RES 33 RESET
34 923 | | sTR 34
5 924 ] | sTR 35
36 925 | | psc 36 PROGRAMMER SW. COMMON
- 998 | | pas 37 TO SUBPANEL
38 927 P¢5 38 PROGRAMMER SW.
39 928 | | P1¢ 39
40 9 | | P15 40
a1 91 P20 41
42 92 P25 42
43 93 | | P30 43
44 94| | P35 44
45 95 | | P40 45
46 96 | | P45 46
ar 97 | | P50 47
48 98 | | pss 48
48a ‘ o g 3 4 55
SIZE CODE IDENT N2 DWG N REV
Al 33783 |WL 1024-1002 G
lsnEETLor_&_

Transmt Logic Assy (1024-1002) (Sheet 2 of 7) (S/N 400100 and before)
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™™ 11-5820-918-13

Iwinejmem g FROM [PIN|  TO pIN| §
Ne | NQ DEVICE |N2| DEVICE |Ng i REMARKS
49 | 10 jp24 |a1csT J1 49
50 | | P25 AST 50 AUX. START o
51 | | bes !l Eos 51 END OF SWEEP
52 027 TVL 52 T.V. LOAD
53 901 151 32 22 TIME DECODE
54 902 182 23 TO DISPLAY
55 903 1S4 24
56 904 158 25
57 905 1051 26
58 906 1052 27

Lso 907 1054 28
60 908 1058 29 _
61 912 1M1 30
62 913 1M2 31
63 914 1M4 32
64 015 1M8 33
65 916 10M1 34
66 917 10M2 35
67 918 10M4 36
68 923 10M8 37
69 902 | | LT 21 LAMP TEST DISPLAY
70 903 | | BATT 33 29 FROM BATTERY SW
71 904 | | ooL | 30 OUT OF LOCK
72 $ 905 |y LT + 31 LAMP TEST

TIZE] COOE IDENT NO TDWG NG “REV |
Al 33783 [WL 10241002 G
[sneer 4 or 8 |

Transmt Logi ¢ Assy (1024-1002) (Sheet 3 of 7)

6- 68

(S/'N 400100 and before)



™™ 11-5820-918-13

e :
w.'.?f NQ g DZ?I?(?E :Ig oezl%e :IS E REMARKS
73 |10 |906 A1 2 33 32 TEST SW.
74 907 BTG ﬂ 33 BATT TEST - GREEN
75 908 BTR 34 - RED
76 912 CTG 35 CIRCUIT - GREEN
77 913 CTR % 36 - RED
78 | 9 IN J5 5 MHz IN
¥ GND SHIELD
79 J4 A2 XF1 RF IN
Al GND SHIELD
80 116 | o GND A2 GND
81 I 2 +5A A2 5VA
82 ‘ 5 +5B A2 5VB
83 J10 |90 A2 XBO J3 3 BLANK OUT
84 91 DM1 4 BLANK DISPLAY SW.
85 92 ME1 6 BLANKER STORE
87 94 BCK 8 ll)%gp%la TURNOVER
88 9% | cCs1 v 9 CHANNEL SEL. DECODE
89 928 |A1 ESB J1 53 END OF SWEEP BLANKING
90 96 |A2 Cs2 J3 10 CHANNEL SEL. DECODE
91 97 cs4 11
92 98 Cs8 12
93 901 4P1 13 TO BLANKER FREQ.
94 902 | 4P2 v 14 THUMBWHEELS
I1ZE CODE IDENT NR DWG N& REV
Al 33783 |WL 1024-1002 G
lsnsn5_or._8_

Transmt Logic Assy (1024-1002) (Sheet 4 of 7) (S/N 400100 and before)
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6-70

anslnw‘ g FROM  |PIN|  TO  |PIN| E
NS | N2 DEVICE |N2| DEVICE |Ne E REMARKS
95 | 1C |903jA2 4pP4 J3 15
96 904 4P8 16
97 | 905 5P1 17
98 906 5P2 18
99 907 5P4 19
100 908 5P8 20
101 912 6P1 21
102 913 6P2 22
103 914 6P4 23
104 915 6P8 24
105 916 7P1 25
106 917 TP2 26
107 918 7P4 27
108 923 P8 v 28
109 924 4D1 J2 6 TO FREQUENCY
110 925 4D2 7 DISPLAY LEDS
111 926 4D4 8
112 927 4D8 9
113 928 5D1 — 10
114 90 5D2 11
115 91 5D4 12
116 92 5D8 13
117 93 6D1 14
118 94 @ 6D2 v 15
SIZE| COOE IDENT NI |OWG NE REV |
A| 33783 |WL 1024-1002 G
Tgntn_ﬁ_g.ﬂ__

Transnit Logic Assy (1024-1002) (Sheet 5 of 7) (S/N 400100 and nefore)




™™ 11-5820-918-13

L
Kvmslrraj FROM PIN TO PIN é REMARKS
NS | N2 DEVICE N2 | DEVICE NO \
119 10] 95 JA2 6D4 J2 16
120 96 6D8 17
121 97 7D1 18
122 98 7D2 19
123 901 | w 7D4 ; 20
X N
124 912 |A1 FCC A2 FCC 100 kHz
125 916 BD DM2 JUMPER ON BRD 1A2A°
127 914 J2 1 J3 1 GND FOR DISPLAY
]
128 | w[o15 | @ 2 v 5 +5C FOR DISPLAY
3IZE] COOE IDENT NI JOWG NE REV |
rF “—A'A a A sh
Al 33783 |WL 1024-1002 G
]suzsv_l_or.ﬁ_

Transmt Logic Assy (1024- 1002) (Sheet 6 of 7) (S/'N 400100 and before)
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fwinejmem ;
N2 | NQ DEVICE N2 | DEVICE NQ M
CASTING
129 | 22 Al TP1 Al TP1 1PPS
130 | TP2 TP2 100 KHz
131 TP4 TP4 RUN/STOP
132 | o TP7 TP7 AUTO START
133 | 10| 6 EOS TP8 END OF SWEEP
134 SP1 TP9 STOP SWITCH
135 ST1 TP START SWITCH
136 AT1 P11 ADVANCE TIMER SW
137 RE1 P19 RESET SWITCH
138 OOL P13 OUT OF LOCK
139 - -12V] -12V -12V
{140 24V A +24V{A) +24V(A)
141 H-20V A +24VQA) +29V(A)
142 v BATY W BATT BATTERY
CASTING
143 |ylw A2 XF1 A2 TP1 2-3.5 MHz
144 N /C TP2 NGO CONNECTION
145 | 22 TP3 TP3 100 KHz
1
146 t TP6 TP6 10 KHz DELETE IN
147 | 10| 6 DM 1 TP7 BLANKER DISPLAY SW.
148 ME 1 TP8 BLANKER ENTER SW.
149 v XBO TP9 BLANK OUT
150 Al LHSVA +5VA
151 H5VB +5VB
152 L5VC +5VC
153. +5VD +5VD
15 W W W an 12V __
I12E Eﬁ IDENT i! DWG NS REV
_ Al 227Q°2 I\M 1024-1002 G
~ N § UV Y b
[ sneer8_or 8 |

Transmit Logic Assy (1024-1002) (Sheet 7 of 7) (S/'N 400100 and before)

6-72
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VIREjITEM ;
WIRE 'g FROM |PIN|  TO PIN § REMARKS
N2 | N2 DEVICE |Ne| DEVICE |Ne| §
1 | 18] o A2 oNd  J1 1
2 0 GNT 2
3 8 +35V 3
4 8 +35V' 4
5 7 BAT 5
6 7 \ 4 BAT 6
7 5 FL2 7 WIRE FROM 1AXA2 SIDE
8 5 FL2 8
g 5 FL2 5
10 90 A2 EX 10 FREQ ADD
11 95 | Q102 E 11 29 V TEST
12 5 FL2 v 12 +5B  TEST SW.
13 5 A3 +5B FL2 FEED THROUGH TERMINAL
14 5 A2 +5B +
MIDDIE
15 4 |P.C. BOARD| SR FL1
16 4 A3 VIN {
17 93 A2 BV Qioz  |C 9N3055- COLLECTOR
18 94 cV B BASE
19 95 EV 4 E EMITTER
20 96 CL Qo1 |C 9N 3054 COLLECTOR
21 97 BL B BASE
22 98 v EL v E EMITTER
23 901 Al 1 A2 1 TWIST
501 TOGETHER
24 | w903 4 GND
S SIZE CODE IDENT N2 DWG NS REV
A| 33783 |WL 6025-1006 A
IM

Frequency Standard Assy (6025-1006) (Sheet 1 of 3) (S/N 400100 and before)
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TM 1 1-5820-918-13

FWIRETITBJ g FROM  |PN|  TO  |PIN| §

NS | N2 DEVICE |N2| DEVICE [Ne s REMARKS

25 |18 [902 Al 3 A2 3

26 904 5 5

21 905 6 6

28 906 8 8

29 0 9 GND

30 |¢ [907 14 14

31 {18 {908| 15 v CL

32 R102 Q101 C 750 ACROSS

33 + ‘ Q101 E & C.

34 R101 E1 1200 FROM TERMINAL

35 Q102 B E1l TO Q102-B

36 Q103

37 B

.38 \ 4 S 'El

39 |17 A2 501 1A3 34

40 GND| SHIELD

41 502| 1A3 33

42 GND| SHIELD

43 503 1A3 32

44 GND| SHIELD

5 |y 504| 1A3 35

46 |17 v GND| SHIELD

47 |18 Joo1] A3 B2 | Q2 B

48 + 903 ‘ E2 * E
5IZE | CODE IDENT K& JOWG N& REV
Al 33783 {WL s025-1006 A

MEET_ 3 OF 4

Frequency Standard Assy (6025-1006) (Sheet 2 of 3) (S/N 400100 and before
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I;IIREIITJ g FROM | PIN TO pIN| &

NS | N2 DEVICE |Ne| DEVICE |No :?: REMARKS

49 | 18 | 902 A3 B3 Q3 B

50 904 E3 E

51 | w905 v XC v c

52 Q2 c Q3 c BUS COLLECTORS TOGETHER)

53 18 95 K1 1 Q102 E

54 2 K1 7 JUMPER

55 | 18] 7 7 Al BAT

56 4 K1 5 JUMPER

57 | 18 4 5 FL1

58 | 18| o ‘ 8 Al GND)
SIZE CODE IDENT N DWG N2 REV |
A| 33783 [WL s025-1006 A

]suest_é_gg_ﬂ_

Frequency Standard Assy (6025-1006) (Sheet 3 of 3) (S/N 400100 and before)
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9/.-9

(10399 pue 00TOY N/S) (TT 40 T 199US) (L00T-+20T) ASSy ainsojoug

WIRE | ITEM g FROM PIN' TO PN[ PIN Plll PNL-‘N
NE | Ne DEVICE |NQ| DEVICE | N2 TO NQ ‘NQ T0 NQ| ‘ REMARKS
1124 |9 FL1 1 XF1 2
2 ; 0 2 J1 C
3127 |9 3 S1 1
0 v 4 * 2
SHIED E1 GND SHIELD AT FL1
4 9 TB1 1 S1 3
0 3 ‘ 4
"y SHIEL 4 GND SHIELD AT TBI1
5(26 |0 v 4 S1 6 PILOT LIGHT
6 1 C1 + * 5 +5 V UNREG
7124 |1 * + CR1 + *
8 209 | c2 + CR2 + *
9 31| c3 + CR3 + *
10 609 | C4 - CR4 - *
11 8| cs5 + CR5 + *
12 |w /| 0] TBI1 4 OPEN ok

* WIRE EXISTS AS "OPEN" FROM REAR PANEL

** OPEN = NOT TERMINATED AT THIS TIME

33783 IWL 1024-1007 _ C

lseer2 o 12 |

€T1-8T6-028G9-TT L



L/L-9

(1032 pue 00TOOY N/S) (TT J0 ¥ 199YS) (L00T-#20T) ASSy ainsojou3z

wire |item| O FROM PIN] TO PIN| PIN PIN ml_m

ne| x| & | DEVICE |N2| DEVICE |NQ] TO |N2 N TO |Ne REMARKS

13 {24 8 S2 1 S2 4 | T1/8 *

14 9 3 61 T1/9 *

15 98 7 10 | T1/98 *

16 90 v 9 v 12 | T1/90 *

17 0 TB1 3 T1/0 *

18 91 1 S2 2} s2 5

19 92 \ 4 2 ; 8 ‘ 11

20 1 C1 + J6 +5 V UNREG

21 & 209 C2 + XU3 B +11 V UNREG

22 |25 P2 1 P2 2 JUMPER

23 |24 0 1 TB1 4

24 7 3 J6 11 BATT TO SUBPANEL

25 7 v 4 ‘ 11

26 31 C3 + XU4 B +20 V UNREG

27 609 C4 - XU5 C -20 V UNREG

28 8 C5 + XU6 B +35 V UNREG
\ 4

* WIRE EXISTS AS "OPEN" WIRE FROM REAR PANEL

33783

Ll
WL 1024-1007 o

lseerd or 12 |

€T1-816-028G-TT WL



8.-9

(10599 pue 00TOOY N/S) (TT Jo € 199uUS) (L00T-#20T) ASSy ainsojouz

wine | rrem FROM [PIN| TO [P P PN PN

Ne | e pevice |Ne| bevice [Nl TO [N N T [N REMARKS

29 26 (03:) + J6 8 J6 9

30 C1 + B1 1 "FAN

31 v C4 - B1 2 L

32 24 Ci1 - Eil POWER SUPPLY GND
33 C2 - DO NOT DAISY-CHAIN
34 C3 -

35 _C4 +

36 C5 - ’ v

33783 WL 1024-1007 C

lower 4 or 12 . |

€T1-8T6-0¢8G-TT WL



6.-9

(21090 pue 00TO0Y N/S) (TT 0 ¥7188YS) (£00T-720T) ASSY ainsojou3

wine | ren FROM (PN TO [P PIN PN PINL

ng | Na pevice |N2| pevice [ne] TOo [ne] TO [Nl TO |ne REMARKS
37 26 ¢ J5 1 P6 1 GND

38 o 1 2 GND

39 2 2 3 +5A SYNTH

40 2 3 4 +5A "

41 3 4 5 +12 "

42 6 5 7 -12 "

43 4 * 6 * 8 +24 "

44 ¢ P15 1 P13 1 GND TO PROG
45 6 1 2 "

46 2 6 3 +5A

47 1 + 5 5 +5C

48 2 J5 2 6 +5D FOR TEST
49 3 4 7 +12 "

50 v 6 v 5 v 8 -12 "

TODETOERTRE [OWG R
33783 |WL 1024-1007 c

lsger g o 12 |

€T-18€-028S-1TT INL



08-9

(a10j9q pue 00TOOY N/S) (TT 40 G s199yS) (L00T-20T) Assy ainsjooul

wine [ rren g FROM [PIN| TO [Pl | |

Ne | N2 DEVICE |NQ| DEVICE |NQ TO NR. NQ REMARKS
51 | 26| 4 35 6 P13 |9 +24 FOR TEST
52 8 P15 | 8} ‘ 10 +35  n

53 9 2 P10 |1 GND TO FREQ
54 ¢ 2 2 "

55 9 3 +35 V

56 8 9 ‘ 4 "

57 ¢ 3 TBL | 4 GND TO BATT
58 9 4 P3 |1 GND FOR 1A5 THRU 1A2
59 1 5 L 5 +5C "

60 b 4 8|1 GND -2 WIRES
61 ¢ 4 * 2 "

62 6 v ! |1 "

63 90 P6 9 P6 |10

64 7 P3 |29 . |7 BATT TO TEST
65 | w97 P6 |20 J9_ Jo4 UFL

33783 WL 1024-1007

REV |
C

|seeer 6 _oe 12

€T1-8T7T6-0285-TT NL



1T8-9

(10509 pue Q0TOOY N/S) (TT Jo 9 199ys) (L00T-v20T) Assy ainsojoul

wine | irem rrom PNl TO [P PIN PIN PIN
N | Ne ; pevice [N Device |ne] TO [Ne| TO [Nl TO [N REMARKS
66 26 98 P6 22 P13 50 AST
67 901 23 35 STR
68 902 24 34 STP
69 903 25 33 RES
70 904 26 27 SRS
71 905 27 51 EOS
72 906 28 P3 3 BKI/XBO
73 907 30 8 BKC
74 908 32 v 30 OOL
75 912 l 31 P13 53 ESB TO GATE IN
76 913 P3 25 J9 1 BLANKER DECODE
17 914 26 2 7P1-8
78 915 27 3
79 916 28 4
80 | w917 v 21 \ 4 6P1-8
OO TR RO v
A 33783 WL 1024-1007 C
[sneerl oe 12 |

€T1-8T6-0¢8S-TT N1



28-9

(a10j0q pue 00TOOF N/S) (TT Jo 2 198ys) (L00T-#20T) ASsy ainsojou3l

WIRE | ITEM g FROM [PIN| TO PN[ | Pﬂ’ Pﬂ[.‘m

N | Ne DEVICE |NQ| DEVICE |NQ] TO NQ N TO NG REMARKS
81 | 26| 918 P3 22 J9 6

82 923 23 7

83 924 24 8 BLANKER DECODE
84 925 17 9 SP1-8

85 926 18 10

86 927 19 11

87 928 20 12

88 90 13 13 4P1-8

89 91 14 14

90 92 15 15

91 93 16 16

92 94 9 17 CHANNEL SEL DECODE
93 95 10 18

94 96 11 19

95 97 12 i 20

TEV|
33783 IWL 1024-1007 C

loseEr 8 _oe 12

€T-816-028S-TT WL



€8-9

(10599 pue 00TOOY N/S) (TT Jo 8 199ys) (L00T-#20T) Assy ainsojouz

wine|reu| 5 | FROM [N  TO [P PIN PIN L .

nlm | o | DEVICE |NQ| DEVICE [Ne] TO [Ne|] To [Ne] TO [Na REMARKS

96| 26 | 98 P3 6 J9 21 BLANKER STORE

97 901 7 22 SW ME1-2

98 902 4 23 DISP. BLANK DMI

99 903 v 2 25 DMI BLANK-OFF

100 905 P6 36 27 .2-2W SW

101 906 P13 11 28 ST1 STOP

102 907 12 29 ST2 SW

103 908 13 30 SP1 STOP

104 912 14 31 SP2 SW

105 913 15 32 RE1 RESET

106 914 16 33 RE2 SW

107 915 17 37 CONT SW

108 916 18 38 MANUAL

109 917 19 39 SET

110 v 918 \ 4 20 v 40 PROG

[ CODEIDENTRE | DWG RE REV |
A 33783 WL 1024-1007 C

lseer, 9 oe 12 |

€T1-8T6-028G-TT WL



(21059 pue 00TOOF N/S) (TT J0 6 199yS) (L00T-+20T) Assy ainsojouz

fone[ren] 5T From [N 1O [P m{ p| o

ne|ua| & | pEViCE |[Ne| DEVICE |Ne] TO [Ne] vo |nel TO |Ne REMARKS

111} 26 9;3 P13 21 J9 41 ADV. TIMER AT1

112 924 22 42 AT?2

113 925 23 34 START LAMP

114 926 24 35 STOP "

115 927 25 36 RESET "

116 928 36 43 TIME SW PSC COMM.
117 90 37 44 Poo - TIME SW

118 91 38 45 P05

119 92 39 46 P10

120 93 40 47 ’ P15

121 94 41 48 P20

122 95 42 49 P25

123 96 43 50 P30

124 97 44 51 35

125] W 98 \ 4 45 4 52 40

v
A 33783 WL 1024-1007 C
Iseeev10_oe 12

€1-8T76-02¢8G-TT WL



we|mew| 5 | FROM [PIN|  TO  [Pm] PIN PN PN

na|wa| 6| DEVICE |[N2| DEVICE |Ne| TO |Ne| TO [ne|] TO |[Na REMARKS

126 26 | 901 P13 46 J9 53 P45

127 902 47 54 P50

128 w | 903 v_ |48 v |55 P55

129} 55 | - P7 P12 9" |5 MHz TO SYNTH
130 - P9 P4 2-3.5 MHz TO COUNT
131 W - P5 P11

1321 26 | 904 P3 32 J7 5 TEST SW "TWO"

133 905 33 6 BTG

134 906 34 7 IBTR

135 ] 907 35 8 CTG

136 908 36 9 CTR

137 918 P13 55 v 12 TEST SW "THREE"
138

139

140 v 7 P10 5 J8 5 BATT TO SUBPANEL

(8si10joq pue 00TOOY N/S) (TT Jo OT 199uUS) (L00T-#20T) ASSy ainsojou3l

A| 33783 IWL 1024-1007 c

] ET OF

G8-9

€T1-8T6-02¢8G-TT WL



98-9

(1059 pue 00TOOF N/S) (TT Jo TT 199US) (L00T-¥20T) ASsy ainsojouz

wine[mew| & | FROM feinf  TO [P PN PN "‘L""" ~

el B DEVICE |NQ| DEVICE |[NQ TO NQ NR, TO "|NQ REMARKS

w1 26| 7| P [e| a8 e BATT TO SUBPANEL

142 5 s| P13 |4 +5B TO PROG

143 5 of a1 |2 +5B TO FRONT PAN.

144 o ¢ |10 v |10 STD ADJ.

145 o] g4 |- P13 |26 PPS TO REAR PAN.

146 901 J8 8 J7__Ju

147 A pis Ll g | BATT TO SUBPANEL

148 7 11 4 "

149 92| 32 1] »ps |29 LATCH-BKO

150 ¢ 2| 39 |26 IPLEX GND

151 90 1R E ORWARD POWER

152 ol ¢ |4 v | EFLECTED POWER
CHASSIS GND FROM

153 7{ Po | 7] P3 loo 1024 TO 4011
CHASSIS GND FROM

154 w| o] 32 5] E1 1024 TO 4011

TEV |
33783 WL e | o

loeer 12 0e 12 ]

€T-816-028S-1TT INL



.8-9

(a10j0q pue 00T00F N/S) (S J0o T 199yS) (600T-120T) ASSy [sued Jeay

wine | ren FroM [PN| 1O [P PIN PN PNl

NS | e DEVICE |[NQ| DEVICE |N2| TO |Ne] vO [N2] TO [N REMARKS

1 XUl |B| cs6 + SMALL CAPS ACROSS
2 * c L - REGULATOR SOCKETS
3 xuz |B| c7 + DO NOT SOLDER AT
4 } o ‘ - THIS TIME

5 xu3 |B| cs8 +

; Vel

7 Xu4 |B| cC9 +

; IS

9 XU5 B C10 +

10 v lc|l v |-

11 XU6 B Cl1 +

12 L C ‘ -

13 XU1 E C12 +

14 ¢ C ‘ -

15 XU2 E C13 +

16 ‘ C -

33783 WL 1024-1009 A

|

€T-816-028S-1TT INL



88-9

(10590 pue 00T00F N/S) (S J0 Z 193ys) (600T-120T) ASSy |aued Jeay

fome[reu] 5T From [pN] 1O [P p| PN
ne|wa| & | DEVICE |N2| DEVICE |Ne] TO [N2] TO |NQ REMARKS
17 } XU3 E C14 +
18 & C ‘ -
19 XU4 E C15 +
20 } C * -
21 XU5 E C16 -
22 { B + +
23 1 T1 CR1 A BROWN T1 LEAD ok
24 1 T1 * A "
25 2 T1 CR2 A RED T1 LEAD
26 2 T1 * A "
27 4 T1 CR3 A YELLOW T1 LEAD
28 4 T1 * A "
29 7 T1 CR4 A VIOLET T1 LEAD
30 7 T1 ‘ A "
31 6 T1 CR5 A BLUE T1 LEAD
32 6 T1 ¢ A "
* OPEN - NOT TERMINATED AT THIS TIME ** - THERE ARE TWO COLOR CODED LEADS PER_TRANSFORMER -
CHOOSE ONE WIRE TO GO TO A, AND ONE TO A. Al 33783 IWL 1024-1009 A
7 Isweer. 3 o 6 |

€T-816-028S-1TT INL



68-9

(10590 pue 00TOOY N/S) (S jJo € 199yS) (600T-20T) ASSY |sued Jeay

33783

wne|reu| 5 | FroM [P TO [P PIN PIN PNl
ne|wa| & | DEVICE |N2| DEVICE [Nef TO [Ne] TO [NQ| TO N2 REMARKS
33 5 T1 E1l GREEN GND
34 261 0 E1l CR1 -
35 & ‘ CR2 -
36 1 CR1 + OPEN* 2' |+5C TO C1i+
37 209 CR2 + OPEN* 2' |TO C2+
38 w0 XU1 C El

27 XU3 C XU4 C * XUb6 C
39 ‘ XU1 B XU2 B XU3 B +11 V UNREG
40
41 2610 CR3 - El
42 31 ¢ + OPEN* 2' |TO C3+
43 0 CR4 + E1l
44 609 ‘ - OPEN* 2' _1TO C4-
45 0 CR5 - El
46 v 8 + + OPEN* 2' |TO C5+
47 XUb E c17 +
*OPEN = NOT TERMINATED

SO TR R DR

WL 1024-1009

|

€T1-8T7T6-0¢85-TT NL



06-9

(10590 pue Q0TOOY N/S) (S J0 + 199US) (600T-720T) ASSY |aued Jeay

wine [ rem § FROM [PIN] 1O [Pw| m‘ PIN| PN

N2 | N2 9 DEVICE |NQ| DEVICE |NQ TO NQ T0 NO TO NO. REMARKS
8| - |- | xue |c| civ -

49 | 26{2 { xus |E | J6 6

50 | 252 | a6 6 ‘ 7 JUMPER

51 | 26]2 | xuz || pPu 2

52 2 | xu1  |E 3

53 3 | xusa |E 4 _

54 6 | xus |E 5

55 4 | xue |E v 6

56

57

58

59

60 | 28|- | a3 P8 2 |R.F. TO 5018
61 | 20|90 | J4 OPEN 2 |pps

62 { - | 8] T1

63 | - |98 | T1 v

*OPEN = NOT TERMINATED AT THIS TIME

A 33783 |WL 1024-1009 A

Iseer o or 6 |

€T1-8T6-02¢8G-TT WL



16-9

(10490 pue 00TOOY N/S ) (G J0 G 199US) (600T-¥20T) ASSY |oued Jeay

PIN|

WIRE | ITEM FROM T0 PINI PIN PIN HNL.‘“‘

N [ ne pEVICE |Ne| DEvicE [Ne] TO |N2| TO N2l TO [N REMARKS
64 - 9 T1 OPEN*

65 - 90 T1

66 | - 0] T1 v

67 26 0 XU2 C El DO NOT DAISY-CHAIN
68 * XU5 B El &

69 9 J1 A XF1 1 AC TO FUSE

70 9 XF1 2 OPEN* 2' {TO FL1-1

71 5 J1 B El

72 0 J1 C OPEN* 2' {TO FL1-2

73 E1l P14 1

74 J6 1

75 2

76 3

mlvylvl v v 4

*OPEN = NOT TERMINATED AT THIS TIME

33783

WL 1024-1009 A

I ET OF

€T-816-02¢8S-TT INL



™ 11-5820-918-13

[\NIREIH'BJ g FROM |PIN TO PIN E REMARKS
N2 | NS DEVICE N2 | DEVICE NQ M
1 )29 9 FL1 1 J1 A AC IN
IR c
j SHIEI[D GND v B GND SHIELD
2 [56] 0 FL1 5 |W1 SHIELD
3|27 5 5 GND
4 9 3 S1 9
5 9 3 * 12
6 9 3 T1 4
7 0 4 S1 6
8 0 : 4 ‘ 3
9 0 v 4 T1 6
10 9 FL2 1 3
1 | w9 FL3 1 8
12 |51 S1 1 S1 4
4 7
v 7 10
13 {27 |0 FL2 2 2
14 0 2 , IE
15 0 v 2 T1 1
16 9 T1 9 S1 8
17 9 * 9 L 11
18 |30 [ FL2 3 U1 N DO _NOT SOLDER
0| w la| w In
USE SLEEVING OVER DRAIN
SHIERD GND GND AT 111 WIRE
19 | w[LEAR FL2 3 U2 IN '
SIZE[ CODE IDENT N& |OWG N REV |
Al 33783 (WL 50181002 c
[ smeer 2 or 2|

Power Supply Assy (5018-1002) (Sheet 1 of 6) (S/N 400100 and before)

6-92
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L
KIIRJI‘IEJ FROM PIN TO PIN| &
NS | N2 DEVICE |N2| DEvice |ne| § REMARKS
19 30 0 FL2 4 U2 IN
USE SLEEVING OVER DRAIN
& SHIEID GND WIRE GND AT U2
20 |27 | o FL3 2 T1 6
21 |30 3 U3 IN
0 * 4 L 1IN
USE SLEEVING OVER DRAIN
SHMD GND WIRE.GND AT 113
22 CLEAR Ul DUT J2 A
o | v bur| w s
JSE SLEEVING OVER DRAIN
SHIE] GND WIRE GND AT U1
23 ICLE/ U2 ouT J2 C
0 ‘ UT ‘ D
[JSE SLEEVING OVER DRAIN
H GND IRE GND AT U2
24 C U3 T J2 E
0 ‘ DUT L F
B [JSE SLEEVING OVER DRAIN
W PHIERD GND IWIRE GND AT U3
25 27 1709 T1 12 CR1 A
26 709 12 CR2 A
27 709 12 CR3 A
28 709 12 CR4 A
29 709 12 CR5 A
30 609 11 CR1 A
31 609 11 CR2 A
32 609 11 CR3 A
33 609 11 CR4 A
34 | w609 11 CR5 A
1ZE CODE IDENT NS DWG N REV
Al 33783 |WL 0151002 c
L smeer. 3 or 7|

Power Supply Assy (5018-1002) (Sheet 2 of 6) (S/'N 400100 and before)

6-93
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L
IMRE!WBJE FROM | PIN TO PIN| & REMARKS
 NQ | N2 | DEVICE |N2| DEVICE Ne E
35 |27 |o CR1 - E1 GND
36 0 CR2 - E2
37 [w|?® CR3 - E3
SiZE] CODE IDENT N8 |OWG N& REV |
A Ao lvamn
A [OY |VWL 5018-1002 C
!snesr.&.gi_.,

Power Supply Assy (5018-1002)

(Sheet 3 of 6) (S/N 400100 and before)



™™ 11-5820-918-13

L
E
e § | e | oemge [l | meane
38 27 0 CR4 - E4
39 0 CR5 - E5
40 91 CR1 + c1 N
91 C1 + Al 9
41 31 CR2 + c2 +
31 C2 + Al 11
42 91 CR3 + C3 +
91 C3 + A2 5
43 91 CR4 + Cc4 +
91 C4 + A3 9
44 31 CR5 + C5 +
31 C5 + A3 11
45 0 c1 - El GND
46 0 C2 - E2
47 0 C3 - E3
48 0 C4 - E4
49 |Ww (0 C5 - E5
50 | 28 o1 Al 2 A4 1
51 92 6 2
52 93 3 3
53 94 5 4
54 95 4 5
55 96 8 6
56 97 7 7
57 v 98 1 * 8
1ZE CODE IDENT N2 DWG N& REV
A| 33783 |WL s015-1002 c
ISNELET5_OF1__

Power Supply Assy (5018-1002) (Sheet 4 of 6) (S/'N 400100 and before)
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, . :
Iwinelred 2 FROM |PIN| 1O PIN| & REMAR
N2 | N2 DEVICE |N2| DEVICE |[Ng E __ "MARKS
58 27 1209 ‘ Al 10 J3 A DC _TO POWER AMP.
59 ‘ 41 * 12 ‘ B
60 | 28 92 A2 2 Ad 9 VOLTAGE REG.
61 27 1209 ] 2 J3 E
62 28 91 1 Ad 10
63 94 4 11
64 93 - 3 12
Y
65 91 A3 2 13
66 92 6 14
67 93 3 15
68 94 5 16
69 95 4 17
70 96 8 18
71 97 7 19
72 - 98 1 20
X 4
73 27 {209 10 J3 C
| I
4 |lwla ) 4 12 v D
75 28 91 J3 D U4 1 B
© 94 U4 1 C6 +
76 1- | - cs - U4 3
- - U4 3 CT
Vi - - C7 U4 2
78 28 2 U4 2 J2 G +5 TO POWER LAMP
79 27 0 CR1 - CR4 -
|
80 | W 0 E1l E2
SIZE CODE IDENT NQ DWG NQ REV
A| 33783 |WL s501s-1002 c
. sheev_ 6. oF T |

Power Supply Assy ( 5018-1002) (Sheet 5 of 6) (S/N 400100 and before)
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Power Supply Assy (5018-1002) (Sheet 6 of 6) (S/N 400100 and before)

b C

wmsrr# FROM |[PIN| TO PIN| &

N2 | N2 DEVICE |NQ| DEVICE |N2Q ﬁ REMARKS

81 27 CR2 - E5

82 CR3 - CR5 -

83 |w E2 . E3
SIZE] CODE IDENT N |DWG N& REV
A OO’Q'J ‘A’l ENtqQ_1nno ~
~ IV OV VYL 0018-1002 C

Isnszr_Lor.Z_v

6- 97
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Kmnetm] g rROM [PN|  To  [PiN|
| Ne|N2| % | DEVICE |N2| DEVICE |Ne E REMARKS
1 125 {1 J2 1 FL1  |ES8
2 [| ]2 2 | FL2 |E8
3 1113 3 FL3 E8
4 4 4 FL4 E8
5 5 | 5 FL5 ES
6 6 6 FL6 | Es
7 7 ( FL7 E8
8 8 8 E2
9 9 v 9 Ell

10 91 CR1 Al FL1 El
11 92 CR3 A FL2 El
12 93 CR5 A FL3 El
13 94 CR7 A FL4 El
14 95 CR9Y A FL5 El
15 96 CR11 A FL6 El
16 97 CR13 A FL7 El
i7 126§ - CR15 A FL8 E8
SHIELD FLS E7
18 251 - 33 FL8 E5

SIZE] CODE IDENT NZ  [DWG N2 v

A 33783 WL 4011-1004 C

— - — ST ]5%:1_2_95” 3

Filter Set Assy (4011-1004) (Sheet 1 of 2) (S/N 400100 and before)

6-98
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L
E
wr';d N2 Z DZ':I?::‘E ::g Dsm:e ::; s REMARKS
19 25 901 CR2Z A FL1 Ed
20 902 CR4 A FL2 E4
21 903 CR6 A FL3 E4
22 904 CRS8 A FL4 E4
23 905 CR10 A FL5 E4
24 906 CR12 A FL6 E4
25 {gfoor| cruie | Al rFL7 |E4
26 |26 | - CR16 | A FL8 ES
SHIELD FL8 E7
27
28
29
32
33
34
35 .} 25 ¢ E6 FL8 E1l
36
37 40 - E4 E9 GND
SIZE| CODE IDENT & |DWG N& REV |
A 33783 WL 4011-1004 C
][susn_&_orﬁ__,

Filter Set Assy (4011-1004) (Sheet 2 of 2) (S/N 400100 and before)

6-99/ (6-100 bl ank)
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APPENDI X A
REFERENCES
DA Pam 310-1 Consol i dated Index of Arny Publications and Bl ank
For .
DA Pam 733- 750 The Arny Maintenance Managenent System
TB SIG 291 Safety Measures to be Cbserved When Installing

and Using Wip Antennas, Field Type, Masts,
Towers, Antennas and Metal Poles That Are Used
Wth Conmunications, Radar and Direction Finder
Equi prent .

T™M 11-5820-884-13 Qperator’s, Oganizational and Direct Support
Mai nt enance Manual for Spectrum Monitor Radio
Receiver R-2093/TRQ 35(V) Mdel RSS-4
(NSN 5820-01- 038-9119).

TM 11-5820- 884-23P Organi zational and Direct Support Mintenance

Repair Part and Special Tools List for Spectrum
Monitor Radio Receiver R-2093/TRQ 35(V) Mdel
RSS-4 (NSN 5820- 01-038-911S}.

TM 11-5820-917-13 Qperator’s, Organizational and Direct Support
Mai nt enance Manual for Radio Receiver
R-2081/ TRQ 35(v) Model RCS-4B (NSN 5820-01-
005- 4247) .

TM 11-5820-917-23P Organi zational and Direct Support Mintenance
Repair Parts and Special Tools List for
Radi 0 Receiver R-2081/TRQ 35(V) Mdel RCS-4B
(NSN 5820- 01- 005- 4247) .

T™M 11-5820-918- 23P Organi zational and Direct Support Mintenance
Repair Parts and Special Tools List for Radio
Transmtter T-1373/ TRQ 35(V) Mdel TSC 4B
(NSN 5820- 01- 005-4248) .

T™M 11-5985-371-12-HR Hand Receipt Manual Covering Contents of Conponents
of End Item (CCEl) and Additional Authorization
List (AAL) for Antenna AS-3577/CGRC (NSN 5985-
01-148-1778).

TM 11-5985-371- 12&P Operator’s and Organizational Mintenance Mnual

(I'ncluding Repair Parts and Special Tools List)
for Antenna AS-3577/GRC (NSN 5985-01-148-1778).
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™ 11-6625-3136-12

™ 11-6625-3136- 24P

T™M 11-6625-3136-40

TM 750-244-2

Qperator’s and Organizational Mintenance for
Spectrum Anal yzer AN USM 489(V)1 (NSN 6625-
01-079-9495) .

Organi zational, Direct Support and General Support
Mai nt enance Repair Parts and Special Tools List
for Spectrum Analyzer AN USM 489(V)1 (NSN 6625-
01-079-9495) .

General Support Maintenance for Spectrum Anal yzer
AN USM 489(V) 1 (NSN 6625-01-079- 9495) .

Procedures for Destruction of Electronics Miteriel
to Prevent Eneny Use (Electronics Command).
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APPENDI X B
MAI NTENANCE ~ ALLOCATI ON

Section |. | NTRODUCTI ON
B-1.  General

This appendi x provides a summary of the maintenance operations for the
T-1373/ TRQ 35(V). It authorizes categories of maintenance for specific main-
tenance functions on repairable itenms and conponents and the tools and equip-
ment required to perform each function. This appendix may be used as an aid
i n planni ng mai ntenance operations.

B-2. Maintenance Function
Mai nt enance functions will be limted to and defined as foll ows:

a. lInspect. To determine the serviceability of an item by conparing its
physical, mechanical, and/or electrical characteristics with established
standards through exam nati on.

b. Test. To verify serviceability and to detect incipient failure by
nmeasuring the mechanical or electrical characteristics of an item and conparing
those characteristics with prescribed standards.

Cc. Service. (QOperations required periodically to keep an item in proper
operating condition, i.e., to clean (decontam nate), to preserve, to drain,
to paint, or to replenish fuel, lubricants, hydraulic fluids, or conpressed
air supplies.

d. Adjust. To maintain, within prescribed limts, by bringing into proper
or exact position, or by setting the operating characteristics to the
specified parameters.

€. Aign To adjust specified variable elements of an itemto bring about
optimum or desired perfornmance.

f. Calibrate. To determne and cause corrections to be nade or to be
adjusted on instruments or test measuring and diagnostic equipnments used in
precision measurenent. Consists of conparisons of two instrunents, one of
which is a certified standard of known accuracy, to detect and adjust any
di screpancy in the accuracy of the instrument being conpared.

~ Install. The act of enplacing, seating, or fixing into position an
item part, nodule (conponent or assembly) in a manner to allow the proper
functioning of the equipnment or system

h. Replace. The act of substituting a serviceable like type part, sub-
assembly, or nodule (conponent or assenmbly) for an unserviceable counterpart.

B-1
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i Repair. The application of maintenance services (inspect, test, service,
agj ust, ailgn, calibrate, replace) or other maintenance actions (welding,
grinding, riveting, straightening, facing, remachining, or resurfacing) to
restore serviceability to an item by correcting specific damage, fault,
mal function, or failure in a part, subassenbly, nodule (conponent or assenbly),
end item or system

i . Overhaul. That maintenance effort (service/action) necessary to restore
an itemto a conpletely serviceable/operational condition as prescribed by

mai nt enance standards (i.e., DMWAR) in appropriate technical publications.
Overhaul is normally the highest degree of naintenance perfornmed by the Arny.
Overhaul does not normally return an itemto |ike new condition.

k. Rebuild. Consists of those services/actions necessary for the resto-
ration of unserviceable equipment to a like new condition in accordance wth
original mnufacturing standards. Rebuild is the highest degree of materiel
mai nt enance applied to Arny equipnent. The rebuild operation includes the
act of returning to zero those age neasurenents (hours, mles, etc.) considered
in classifying Arnmy equi pnents/conmponents.

B-3. Colum Entries

a. Colum 1, Goup Nunmber. Colum 1 lists group nunmbers, the purpose of
which is to identify conponents, assenblies, subassenblies, and nodules with
the next higher assenbly.

b. Colum 2, Conponent/Assembly. Colum 2 contains the noun names of
conponents, assenblies, subassenblies, and nodules for which maintenance is
aut hori zed.

c. Colum 3, Maintenance Functions. Colum 3 lists the functions to be
perforned on the itemlisted in colum 2. Wen items are listed wthout
mai nt enance functions, it is solely for purpose of having the group nunbers in

the MAC and RPSTL coi nci de.

d. Colum 4, Muintenance Category. Colum 4 specifies, by the listing of

a “work time” figure in the appropriate subcolum(s), the |lowest |evel of
mai nt enance aut horized to performthe function listed in colum 3. This figure
represents the active tine required to performthat maintenance function at
t he indicated category of maintenance. |f the number or conplexity of the
task within the |isted 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 tine required to restore an item (assenbly, subassenbly, conponent,

modul e end itemor system to a serviceable condition under typical field
operating conditions. This time includes preparation tine, troubleshooting
time, and quality assurance/quality control time in addition to the tine
required to performthe specific tasks identified for the maintenance functions
auth?rnTed in the maintenance allocation chart. Subcolums of colum 4 are

as follows:

B-2



T™ 11-5820-918-13

C  Qperator/Cew
O Oganizational
F- Direct Support
H- General Support
D- Depot
e. Colum 5, Tools and Equipnment. Colum 5 specifies by code, those

conmon tool sets (not individual tools) and special tools, test, and support
equi prent required to perform the designated function.

f. Colum 6, Remarks. Colum 6 contains an al phabetic code which |eads
the remark in section |V, Remarks, which is pertinent to the item opposite
particul ar code.

to
the
B-4. Tool and Test Equi pment Requirements (Sect. I11I)

a. Tool or Test Equi pment Reference Code. The nunbers in this colum
coincide with the nunbers used in the tools and equipnment colum of the MAC
The nunbers indicate the applicable tool or test equipnent for the maintenance
functions.

b. Mintenance Category. The codes in this colum indicate the maintenance
category allocated the tool or test equipnent.

c. Nonenclature. This colum lists the noun name and nonenclature of the
tools and test equipnent required to perform the nmaintenance functions.

d.  National /NATO Stock Number. This colum |ists the National/NATO stock
nunmber of the specific tool or test equipment.

e. Tool Nunber. This colum lists the manufacturer’s part nunber of the
tool folTowed by the Federal Supply Code for manufacturers (5-digit) in
par ent heses.

D-5. Remarks (Sect. V)

a. Reference Code. This code refers to the appropriate itemin section II,
col um 6.

b. Remarks. This colum provides the required explanatory information
necessary to clarify items appearing in section II.

(Next printed page is B-4)
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SECTION I

FOR

MAINTENANCE ALLOCATION CHART

TRANSMITTER, RADIO T-1373/TRQ-35(V)

DRSELMA Form 6031, (1 Jul 76)

4)
® @ @) MAINTENANCE CATEGORY & (6)
GROUP COMPONENT/ASSEMBLY MAINTENANCE TOOLS IREMA RKS
NUMBER FUNCTION o F H D AND
. EQPT,
00 TRANSMITTER, RADIQ T-1373/TRQ-35(V) Inspect Q.1 1 B
Test Q.5 2,3,9
Repair 0.5 2
Adjust 0.5 2 thru 9
o1 TRANSMIT SWEEP GENERATOR P/N 1024-1000 Inspect Q.1 1
: Test 0.7 2,3,9
Repair 0.5 2
-0to1 SUBPANEL CONTROL ASSY P/N 1024-1006 Inspect 0.1
’ Replace 0.4 2
Repair 4
0102 TRANSMIT LOGIC ASSY P/N 1024-1002 Inspect 0.1
Test 0.5 3,9
Replace 0.4 2
Repair 4 A
10103 SWEEP SYNTHESIZER P/N 5030-1101 Inspect 0.1
Test 0.5 3,9
Replace 0.4 2
Repair 4 A
.10104 FREQ STD ASSY P/N 6025-1006 Inspect 0.1
Replace 0.4 2
Repair 4 A
10105 . v NUMERIC DISPLAY ASSY P/N 6025-1009 Inspect 0.1
Replace 0.4
Repair 4 A
0106 ENCLOSURE ASSY Repair 6.5 c
02 POWER AMPLIFIER P/N 5018-1000 Inspect 0.1 1
S Test .5 3
: } Repair 0.6 2
] 0201 POWER SUPPLY ASSY P/N 5018-1002 Inspect 0.1 2
Replace 0.4 2
Repair 4 A
0202 AMPLIFIER ASSY P/N 5018-1001 Inspect 0.1
| Replace 0.4 2
Ao Repair 4 A
O203 ENCLOSURE ASSY Repair 0.5 c
03 FILTER/DIPLEXER ASSY P/N 4011-1000 Inspect 0.1 1
v Test 0.5 3
-1 Repair 0.6 2
{0301 RF COUPLING ASSY Repair 0.5 2
030301 DIPLEXER ASSY P/N 4011-1005 Inspect 0.1
Replace 0.4 2
S Repair 4 A
030102 FILTER SET ASSY P/N 4011-1004 Inspect 0.1
) L Replace 0.4 2
Repair 4 A
030103 VACUUM RELAY P/N 4011-3042 Inspect 0.1
] Replace 0.4 2
Repair 4 A
§ 030104 “POWER DETECTOR ASSY P/N 4011-1006 Inspect 0.1
T . Replace 0.4 2
Repair 4 A
‘o302 FILTER/DIPLEXER CONTROL Repair 0.5 2
B-4

HISA-FM 2314-79



TM 11-5820-918-13

SECTION II MAINTENANCE ALLOCATION CHART
FOR

TRANSMITTER, RADIO T-1373/TRQ-35(V)

(4)
® (2) ® MAINTENANCE CATEGORY (5) 6)
GROUP COMPONENT/ASSEMBLY MAINTENANCE TOOLS  [REMARKS
NUMBER FUNCTION AND
¢ ©° F H D EQPT.
030201 FILTER DECODE ASSY P/N 4011-1007 Inspect 0.1
Test 0.5 3,9
Replace 0.4 2
Repair 4 A
0303 ENCLOSURE ASSY P/N 4011-1003 Repair 0.6 2 o
04 CABLE ASSEMBLIES Inspect 0.1
Repair 0.4 2

B-5

HISA-FM 2314-79
DRSEL-MA Form 6031, (1 Jul 76)
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SECTIONJIL TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR
TRANSMITTER, RADIO T-1373/TRQ-35(V)

74 JTOOL OR TEST]

sauewent | ey NOMENCLATURE 'eTooK NuMBER | TOOL NUMBER
1 0 TOOL KIT, ELECTRONIC EQUIPMENT TK-101/G 5180-00-064-5178
2 F,D TOOL KIT, ELECTRONIC EQUIPMENT TK-105/G 5180-00-610-8177
3 F,D MULTIMETER, DIGITAL AN/PSM-45 6625-01-139-2512
& 4. b TEST SET RF POWER AN/URM-120 6625-00-813-8430
) ‘ 5 D SPECTRUM ANALYZER IP-1216 6625-00-424-4370
6 D PLUG IN PL-1388/U OR 6625-00-431-9339
7 D PLUG IN PL-1399/U 6625-00-432-5055
%,: 5] SPECTRUM ANALYZER AN/USM-489(V) 6625-01-079-9495
D ELECTRONIC COUNTER AN/USM-459 6625-01-061-8928
F,D OSCILLOSCOPE 0S-261C(V)1/U 6625-01-119-7314

(Edition of 1 Oct 74 may be used until exhausted)

HISA-FM 2132.77




SECTION V. REMARKS

TM 11-5820-918-13

REFERENCE
CODE REMARKS
A ASSEMBLIES RETURNED TO THE AIR FORCE FOR REPAIR.
B8 OPERATIONAL TEST USING BUILT IN TEST FUNCTION.
C REPAIR BY REPLACEMENT OF CONNECTORS, LAMPS, FUSES, ETC.

B-7/(B-8 blank)
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APPENDI X C
COVPONENTS OF END | TEM LI ST

Section |. | NTRODUCTI ON

G1. Scope
This appendi x lists integral conponents of and basic issue items for the
T-1373/ TRQ 35(V) to help you inventory items required for safe and efficient
oper ation.
G2 Ceneral
This Conponents of End Item List is divided into the follow ng sections:

a. Section Il. Integral Conponents of the End Item These itens, when

assenbl ed, conprise the T-1373/TRQ 35(V) and must acconpany it whenever it is
transferred or turned in. The illustrations will help you identify these itens.

b. Section IIl. Basic Issue Items. Not applicable.

C3. Explanation of Colums

a. Illlustration. This colum is divided as follows:

(1) Figure number. Indicates the figure nunber of the illustration on
which the itemis shown.

(2) Item nunber. The nunber used to identify itemcalled out in the
i [lustration.

b. National Stock Nunber. Indicates the National stock nunmber assigned to
the-item and which will be used for requisitioning.

Cc. Part Nunber. Indicates the primry nunber used by the manufacturer,
whi ch controls the design and characteristics of the item by neans of its
engi neering draw ngs, specifications, standards, and inspection requirements
to identify an itemor range of itenms. Follow ng the part nunber, the Federal
Supply Code for manufacturers (FSCM is shown in parentheses.

d.  Description. Indicates the Federal item name and, if required, a
m ni mum description to identify the item

e. Location. The physical location of each itemlisted is given in this
colum. The lists are designed to inventory all items in one area of the
major item before moving on to an adjacent area.

f. Usable on Code. Not applicable.

C1
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 03, Quantity Required (Qty Reqd). This column lists the quantity of each
dtem required for a complete major item.

#© h. Quantity. This column is Teft blank for use during an inventory.
;Under the Rcvd column, list the quantity you actually receive on your major
v4tem. The Date columns are for your use when you inventory the major item at
ﬁa later date; such as for shipment to another site,

(Next printed page is C3)



SECTION 1l INTEGRAL COMPONENTS OF END ITEM

T™M 11-5820-918-13

o @ @) @) ) ®) @)
LLUSTRATION NATIONAL DESCRIPTION LOCATION USABLE| @TY QUANTITY
(A) (8) STOB%'; o:E REQD
FIG | ITEM NUM co RevD | DATE
NO. No. PART NUMBER (FSCM)
5820-01-005-4248 | RADIO TRANSMITTER
DRSEL-MA Form 6010, (1 Mar 77) (Bdition of 1 Jun 76 is obsolete) HISA-FM Shf-77

C-3/(C 4 blank)
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APPENDI X D
ADDI TI ONAL  AUTHORI ZATI ON LI ST

Section |. | NTRODUCTI ON

D-1. Scope

This appendix lists additional items you are authorized for the support of
the T-1373/TRQ 35(V).

D-2. Ceneral

This list identifies itenms that do not have to acconmpany the T-1373/TRQ 35(V)
and that do not have to be turned in with it. These itens are all authorized

to you by CTA, MICE, TDA, or JTA

D-3. Explanation of Listing

National stock nunmbers, descriptions, and quantities are provided to help you
identify and request the additional items you require to support this equip-
nent. The itens are listed in alphabetical sequence by item name under the

type docunent (i.e., CTA, MICE, TDA, or JTA) which authorizes the iten(s)
to you.

(Next printed page is D2)

D1
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SECTION I ADDITIONAL AUTHORIZATION LIST
() @ @) @)
NATIONAL DESCRIPTION INT | eTy
STOCK OF | auTH
NUMBER AEAS
USABLE ON
PART NUMBER AND FSCM CODE

5895-01-148-1778 | ANTENNA AS-3577/GRC EA 1
5820-01-005-4247 | RADIO RECEIVER, R-208 1/TRQ-35(V) EA 1
EA 1

5820-01-038-9119

SPECTRUM MONITOR (RADIO RECEIVER), R-2 093/TRQ-35(V)

-2

A Forn 6186, (1 Jun 76)

HISA-FM 1 onR_ 74
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“01" VERSION USED FOR 6061 -1602 ONLY.
202" VERSION USED FOR 6025-1006 ONLY.

4 ALL INDUCTORS ARE IN MICROHENRYS.

3 ALL CAPACITORS ARE IN MICROFARADS.

2 ALL RESISTCRS ARE IN OMMS 1/4w 15%.

1. REFERENCF DESICNATIONS ARE ABBRE VIATED,

PREFIX THE DESIGNATOR WwITH UNI|T,
OR ASSY DESIGNATOR.

NOTES : UNLESS OTHERWISE SPECIFIED.

HIGHEST REFERENCE DESIGNATION

cr2 crs [z [u1 Jki J2 Jaz Jro Tui

REF DESIGNATION NOT USED

[ T T [ T [

ELSTFO27

FIGURE FO-3. Schematic Diagram, 5
MHz Buffer (6061-2001) (S/N 400101
and on).

FP-~9/(FP-10 blank)
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] Em———
T? -4 e — TPa—4H 4{ STARY & =13 J1-23——
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FIGURE FO-13, Wiring Diagram, Sweep
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-t DyllLllUDlLUl ﬂbby \Jyvuovu—11vulL)y.
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]
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TM 11-5820-918-13

® PIN 14 OF UI2 IS TIED TO GROUND ON EARLY UNITS.

5. ¥ DENOTES

+5v

SPARE GATES

CASTING TEST POINT,

POWER DISTRIBUTION

REF DES DEVICE | +5VA |+5vB [ GND
us,u9,w20uer) 74{LS)00 14 7
us 7430 14 7
u21 74159 24 12
u3s 741542 13 8
Vywa,u23.u25 74C(1$)00 14 7
us,ue 7415196 14 ?
ulé 74¢04 14 7
Uto, Utt U12,u17, ui8,
U22 ,U24,U28,U30 7ac192 t6 8
U29,U34,U36 €D4050 1 8
u26 7400 —_— — ?
u7 €04049 t 8

uio 1112 1718 .22-30

@ PIN 15,11,10,9,4 51 ARE CONNECTED TO + 5vB.

3. ALl CAPACITORS ARE IN MICROFARADS.

2 ALl RESISTORS ARE IN OHMS |faW , %5%0.

1 REFERENCE DESIGNATIONS ARE ABBREVlATfD.

PREF )X THE DESIGNATOR WiTH UN

OR ASSY DESIGNATOR.
NOTES: UNLESS OTHERWISE SPECIFIED.

1

HIGHEST REFERENCE DESIGNATION

29 [cra [Fe [J7 [ar [ras [1P3]ule |

REF DESJENATION NOT USED

[ 1 [ 1

[

luz |T1_ﬂ

SLALY)

r

FIGURE FO-14.

E

LO9TFO58

Schematic Diagram,

Programmer (1024-2008) (S/N 400101 and

on) (Sheet 1 of 4).
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1
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FREQ BLKR
741500
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5{i lole = I 15 9
191 \a (/04 1 12 Hein ™ E) L] I I ;
u2é 5 12 u22 ols 11 = u24 5 12 U39 5
o 7ac192 W LoAD  29(192 N uz3 iy Woao TAC192 U Loao  74C192 Iy
u29 @ 74C00
€04050
6 2 3 7 |e 2 I2 6 2 3 7 e 2 |3
S
° Q 2 1 10 3 .
9 u2s |,
u29 u29
7400 04050 74¢00 ,
7 3 5 9 |n 14 |3 9 5 7 it _l1a  ha lu
,_ U34 "— PART OF U36 < —HE <
L 7 7 7 C04050 7 \{J‘}/ CD4a0s0 7 7 Z Z“_Z
3 2 q 10 12- |5 |2 - - |o 4 6 PART OF v29 N2 |15 |5 k2~ part OF usse
€04050 04050
2| 2] - | Al D-EI_ ___.._.J_..___.._
ﬂ- = l_“’ ¥ ‘J’ W_\J/_J, J Jz J/ NP , \Jw Jr ¥
-22 -1 -20 4 9 8 7 1 16 J6 15 -14 -13 =32 5 2 1 6 3 14 Jé
o U2 TO U32
SH 3 T SH 3
*a" ,4. ‘-20 \\,« -8° 3" v2 “1 ‘5" ‘q* ‘2-. "1‘ ‘8 “40
[N _J - —_ J \——E,—-———J
10 MIN MIN 10 SEC SEC EL9TFOS59

FIGURE FO-14. Schematic Diagram,
Programmer (1024-2008) (S/N 400101 and
on) (Sheet 2 of 4).
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‘o SH2
i FROM U34 -
U36-2 2 5 ] rhou v
FROM -15F B :: T v 1 10min
SHZ U3s ( =12 — < U3 HRE
=10 p— D 12
741542 Ja
6 °5" 23A 1 |>‘ — - o MmN )
DECODER 22]p 2 LIS | s A
& e 2 %" 2 )—-——0/0—1. 10
20 0 4 ? 16 Y O Ot 15
vt - D 15 >— oo—q 20
& ? 14 D———0" Oy 25 > FRONT PANEL
19 7 KN _ PROGRAM
18 [5TROBE 8 I 2 o 30 SWITCH
741500 ?12 P————— " Omg 35
- U 74159 2 ?ll >———o""0—q 40
6 4 LINE 10 l) 10 ———0" 04 45
TO 16 LINE 1y
DECODER 3 9 >——0"0—4 50 ‘
13 |
—> 8 > o 0—4 55 MIN
+5VA
R16
13
Ja
T35 <7¢
€10 ! ™"
TaroeF 100 Y %
= J7-15
+ 5VA
R14 1 9 Ja __rL__
c9 3 12 8
0.01 150K 2|vo oo 0] U9 > 6 >———  AUTO START
7 7400
ol 2 e ags
12
RESEY 2 0
FROM U25-3 §- —1{ var p2 Vo Q
SH | d FROM CLOCK LATCH SATSo0 ) 1 uta
arer T = 96L02
\TO FROM U1-8 - £l s
START SH 1
INABLE ENABLE
200w ELSTFO60

FIGURE FO-14. Schematic Diagram,
Programmer (1024-2008) (S/N 400101
and on) (Sheet 3 of 4).
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*

SET MAN

TO UZ-11 TO U7?-14 b
SH | SH g Js QjTR
Ri8 T a—
4,7 —— Pe

<
%.q Q1 STP
CR1 CR2 CONTROL
IN4148 INa1a8 2N5322 : 12 > ) ENABLE
LIGHTS
" AN
RI17 RES
220 —313 )
f— =
¢
CRS o.iil
TP {N414Ag =
+5ve R42
NC
* i J7-9 470 =
> Qa3 I Py ’ — | o +5ve
4.7k TEST ENABLE
LAMP  J5 P. 8.
TEST 310 >— R4S
| bk
TP Naras
s, e 14 IN
* Y I7-10 | A - 26 bl . as
N R2 U — VWY - 207
Q2 169‘0 13 R25 Ra4 CR7 ! 2N230
SWITCHED I 2N2907 Yo w a0 220 220 IN4l48
BT o rss _azon RL:
7 R 4 3 9 >
+28 14 VOLTS 10 ! 7? c1a >
5 6 [ 5] uze o2 v Q4 0. BATTERY STATUS
a| v2e ¢ R26 R 2N2907 LIGHTS
A . AAAS E—'VV\. 7400 220 220
R19 R20 = k22 7400
56K 10K - N 315 > !
™o VWA 1y T ]
o, ., 3;4 0.1 —
»* * Qs JdK . -
Y i 1 2N2222 +sve
j‘g - ' y N
JZ;s CRB
> 1N4148 R4
J +5va Réo -
+5Y D—315)>— 10 '
| L B e Y 2s0r
+12v—>13) ' AAA- R38 R48 2
e | R32 2 7as00 220 220
o, R33
" 1.5K 3 4
J7-4 R31 1K 020 Pt Ao AN ° . .
— 6.8K . 1 alys 8 5 R39 R47 Q6 C‘17 . > 8 )
| [ us e [ 5 7aL500 220 220 eN290? G SYSTEM STATUS
T —fav—312 > AAA 13 6 |7430 @ LIGHTS
Y * | 55k 7400 — > 7 -
J7-2 : CR3 12 CR9 16 4
>> | 1 iNd148 " iNala® o -
. - R36 +5vA
1 +2av—0 9 >—J'——"\?Azl‘§ 470
o,
* | &5k R34 il ¢ SRpar
J7-3 - 4.7
7 1K 17, S 68K
™ +29v——310 >—J’—’VV‘- lcrmqa
o 83 R3S ! 2
Y’* J7-6 68K 1K ‘ 2
’ "—
l = u14
ooL —14 > =
96102 EL9TFO6I
SYNTHESIZER 3 3
OUT OF LOCK +SVA J——={R a
100 m.s. FIGURE FO-14. Schematic Diagram,

Programmer (1024-2008) (S/N 400101 and
on) (Sheet 4 of 4).
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V:’ +5vA 4+ SVA + SVA +5VA
| i +5VA
uss u1s
_IQ 14 4 10 i3 : —74,.504 —
13 _l 3 »._‘!.J PR (LROL _2_ DPQ L CLR : 3 B PR
}2();:8; 2 5 8 12 13ex. uo j uio al® 1205 o of2 : vs  als o
X PROG 013 ut us 14« 3 ex ex ! u1s u13 o
74L504 | TaLsn2 | ' [ QL J @
7415196 |12 7aLs196 |2, —3-J a 5 741574 741574 ! Misi2 i }
5 R 10 |6 1ex s 3 ! =2 (| B — Jouo-1
" v 2 Uz +2 : -L QR : SH 3
1 oo cp ' = 15 (OATE
l4 l:s ! !
N { — '] YOU|2'4
£ q X ' . SH 2
+5vA 3 4 oluet ui? : ~ TO L2813
] RY 5 - 2 R30 ' 5H3
+5vVA —EZE)- — + 5VA urs 3 © 740800 741500
74L504 250pF 1 100K MLS00 | | L30 U 560 LATCH/LOAD
+1 55 1 €013, C17-28 A L_q L PULSE
15V 0.1 { 2
4
: <+ TOU12 -12 6
+3ve —(E26)> l 5v8 ou —L a
+152 C14-15-16. 5 KHy ure
“5,, 0.1 =
96102
) H 1 3
- +5VA§——CJCL
", J6—~J 6-8
-fl fl———Ffl o
15 16 7 8
- GATE TIME GENERATOR
+ 5v¢ —(EZD—y 10
PR
4 166 a, ™ oole
J5 T
4 = [SA-1.}
9 >——1 13).
) BLK
+5VC—) 10 D> Yartoa miSI2 o
' BAND WIOTH (60KHZ) 12 o 24 B8K1;
" GNDO=— & )ﬁ £) wi CL‘R4
- +5VA €2|€3 €4 €5 €6 €9 9 ‘—m—sn.s.
T T T T FROM
< 219 s le o lu l12 his '5\,'224'5009 .
| -1 a2 1 2 +5VA ]- + Sy
u
= usa
) 1 12 1 2 7aL5164 a2 fg&f pn’o p:
COMPARE i o7 x cx 12 9 2], o COMPARE 10 Ui3-§
FROM R29 T al500 722 7aL5112 8 88 ° N gy ENABLE SH2
SH 3 P Tats0a_—4, | uze S| Y%° 560 0 U21-3
./‘] QLR x — (x SH 3
3 10 741573 11574 -
ioqg U3y CLR {LR
741504 —L 13 '1
T/ +5va U3y
741504
J6-10 aosz
10K
10° DEC J5 (IO PPS WHEN SWEEP RATE )OOKH/z/sc
5 PPS WHEN SWEEP RATE e« 50KWz/sec.
TURNOVER 3 45
FROM 4
SYNTH
\ BLANKER /

FIGURE FO-15.
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SPARE _GATES

2
74L500
POWER DISTRIBUTION
REF. DES. DEVICE J+5vB J+5va JGNOD

Uil u19 U35 uas 74C89 16 8
va 7415193 16 ?
ui12 74LS00 | 14 14
(Vi) 74L504 14 ?
U8, 035 nervat, us | 7519 |
uz,us,u3q 79L5112 16 &
U8, uta, uisute 7415257 16 8
Uto,u26 7aL574 14 4
u20,U28,U33,U36 741504 14 ?
(U7} vua2 74(L5)00 14 ?
u18 96L02 16 8
u2s 7415164 14 7
u24,U32,U40,uq8 7415175 16 8
021,u29,u37,u4% 741585 16 8

ALL CAPACITORS ARE IN - MICROPARADS.
ALL RESISTORS ARE IN OHMS 1/4W , 5% .

REFERENCE DESIGNATIONS ARE ABBREVJATED.
PREFIX THE DESIGNATOR: wiTH UNIT,
OR ASSY DESIGNATOR.

o NOTES: UNLESS OTHERWISE SPECIFIED.
xB

YO SYNTH CONV

HIGHEST REFERENCE DESIGNATION
c2s | [ €3 [ J6 [r32 [we Juas

REF DESIGNATION NOT USED

[ 1 B

N

ELSTFO62

Schematic Diagram,

Frequency Counter/Blanker (1024-2009)

(S/N 400101 and on) (Sheet 1 of 3).

FP-81/(FP-82 blank)



+ 5VA
T

TM 11-5820-918-13

—— -0
R
. t -
10 SH 3
— 13
—— _15
—1-10
— =2
109 T0 y29 -
sy M3
—_— 15
— =10
— 12
10¢ TO U7 -
—_-15
—-10
—-12
10" 10 U4s-
-3 S 3
—t =15
ELO9TFO063

Schematic Diagram,

Frequency Counter/Blanker (1024-2009)

(S5/N 400101 and on) (Sheet 2 of 3).
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[ H . =
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BCD T b ' l
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| | 10K 10K 10K 10K 741504 l
| [ 4 5 1" 10
1 —D 1 > . %
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g—'):g(' 2]y 2 ‘D‘f‘ g
- = L
| : 5 9 13%12
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' II + 5vA 13 1 5 ‘f>&6
| =P | ' |
' ' RI7 R18
| 10K 10K l
| \! 4 5 1 10
T: 10’ {IZ ——|)M 3 {>(’L
~ 215 d SVA sve 10 I '
12] uas ! 2 {>° 2
] T '1 : ' I
RI9 SR20 QR FROM U13-8 10 = { 2
I L2 odhk 2ok 3 ek oH 1 9]utz p2 . 12 ?
J L SKHa (4] 74ce9
RN , TO UI6 -| I
O~ >13 24 13 3 4
DISPLAY 4 SH S Dc
' | R22 DISPLAY > IS
100 ule
> > 11 > AAA 4wt 741504
STORE ' i
o TS U GOV __, 10 U26-12
PROG I ez Lce — Lc7 7 smt e
i +5va | TJo-0ot To.01
| = = + 5vB {
Onum l ! 12 1 5 a |
- | R24 R25 %nze %RZT 13] V12 ! x \ STORAGE /
10K 10K 210K 210K 3 REGISTER
| N 7aL500 5 BLK FREQ.
—po— ua 2
L
CH —I_) 8 27 ! 6
SELECT U 10
8.C.0. —‘)l 10 745193 |,
COMPLEMENT 57 >l 9 :,:: a .
FRONT PANEL FROM u|7-11 1 1 FIGURE FO-15.
CONTROLS SH { LATCH/LOAD * uiz e =
COMPARE. ENABLE 2 : 1
MPARE ENAB
U13, 741504 TaLs00
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& Ji1
I 2 )l—- PATH STRCBE
< ED— 3 >—1
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170 BLANK 30 KHI !
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1
@,
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¥
SH | = | PATH
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7 g
J6 -9 1, a "
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2 ! . a8 1 [s ! | |
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—— ~t1 yg- L 10
-14 2 8 I3 = 2 12 a2 ya >—
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- 2 6 3 i —
He Lt 103 2 u29 uso (I & >3 | 8
FROW {-sr— 4 L L 2 L 1 | > FREQ &
R \-a— 8 3 raises 2 4 rasiee | +5VA f_l +5vA ) 1 I o LED
P | 12 ' s [ (IL , I DISPLAY
A 5 o2 10— 3 —12 >—1
s S . aow | t—4) T
-5 10 +5VA m ¢ U39 uao ud?- 1 y—14 uts ? 310 >—2
“Hus- ° 9 S| raLsi7s 4 s——14Y l | .
3 8 13 = PRIE] 13 10
-14 : rLsi96 2 @ N 2 >9 >—4
10 5 NE] t 0,19 MLs257 it
FROM {-lor— ' allo 12 13 oL 6 ‘
Sh2” \-e— 2 121 usr |2 ——5 use (2 ! a8 12 |%n >’—8
10
FROM  [—12— as 13 It 2 1 15
9038 \-e— 85 S 7qus8s {4 715196 +8VA +5VA +5VA = . ' |
_F; 1 12 ’ ( \ L; le 1 . 2— [1 | |
1 (49 4
A 5 I -10 r——m > 5 >»——1
s = o ] a FROM ) - 12——3 | |
———— -5 10 +5VA +5VA L3 uar vas vas - -IS"———J'L4 ute  I? 3 2
— =11 y14- 0 9 5 raLsirs - ‘ ' l 10!
N 3 8 13 4 alis 3
R 4 - raL5196 |2 12 a 9 9 7 >—4q
10 5 A 93 1 acsas?
-104— 15 I——‘ 10 12 oL 5 ‘ |
From ~87— .1 | &F 12l yas 2 & uvae ¢ i o2 = pe- 8 >—8
gasa_ c2— 10 ar 13 it 0 1 I L )
-4 or 15 7a1s8s (2 2{ raLsige = DISPLAY LATCH SWITCH
i 12 FREQ
1 COUNTER
3
( |z100ys R29 EL9TFO64
00
T0 UI7-10 ¢ I J\’/v\,
SH| o
€9 COMPARATOR BLANKER FIGURE FO-15. Schematic Diagram,
COMPARE Toor COUNTER

Frequency Counter/Blanker (1024-2009)

(S/N 400101 and on) (Sheet 3 of 3).
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R65. . 150
3,9,14 3,914 R’osg 3,9%14 3,9,14 3,9,14 3,9,14 3,9,14 Y] 3,9,14 3,9,14
PA
LED 4 LED 7 LED ® LE'QH
773 0] 2 n 3] 0] o 7] 2] u N e n ON B0ARD
OFF BOARD
SNmeo O gp Q=N MmT wera® s NUINERR R B O Snand: e s.‘::gss SRR R R AR
o xegaacxTax x x & x @ oo xoead e ax axa o aoaxc & T o @ aaoc ax o axaaoca x xaa x ax &« [ S G SN S A S 4 X @ ¢ & x &
Ve D— 45V C

GND

Y
-

3]

CHASSIS GND

NOTES: UNLESS OTHERWISE SPECIFIED.
. RI THRU RE3 ARE |20 OnMS, % w, 3%,
2. LEDS ARE LITRONIX DL?07.
3. CRi £ CR2 ARE RL S%0.

ELSTFO65

FIGURE FO-16. Schematic Diagram,
Numeric Display (6025-2011).
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—Nnco0oor o0Q=Y¥2E vwereeQ s NRILERD Laadalrs An8%23¢ 232¢959¢ Qadnan B FRA33532
a X axcaoe [« - 4 T xacx T arxaecaocxaax CQRCCEC T @@ x xaxx o @ T x axax & T T xTaxxa T axaagaxxaogax T @Xacaogacx
gs OFF BOARD
ON BOARD
13]12] ujf 9115 19 131421 1101 919 14, 13812 1]y 91 15{ 14] 130121 0] iof 9118 | 131 12) wiwof S84 i3] 121 1ol 9 |5 14 131121 vl 9] 18119 13112] nlio 15] 1
| 16 16| ) 6| 16 16
[
Jﬁ Ul _EB‘ U3 ua 2y us #91 ue }El ur 191 ue E f U9
3 3 3 3 3y s ) PATH
] STROBE
T 2] T 2] e | T T 2 7'126112151112161112161 7«’[:2
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