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TO 31P6-2FPS118-71

PREFACE
PURPOSE., 3. Leading Particulars
This is one of a group of technical orders (TOs) 4, Capabilities and Limitations

that support operation and maintenance for the T e

radar system éesxgnated as Radar Set AN/FPS- 5. Equipment Supplied

118(V). The radar setis an Over-the-Horizon Back- 6. Eauipment Required But Not Supplied
scatter (OTH-B) radar, It provides surveillance, qmpmen eqmred. ut ?t" upplied
tracking, and identification of aircraft over 180° of 7. Special Tools and Test Equipment

azimuth at ranges that extend from 500 to 1800
nautical miles (nmi) maximum. The radar set con-
sists of three 60° operating segments designated as
segments 1, 2, and 3. It has components located at
three separate locations; transmit site, receive. site,
and operations center: (OC}

RELATED TECHNICAL ORDERS AND
PUBLICATIONS.

, A complete list of all AN/FPS-118(V) series
TOs and related publications is in the List of Appli-
‘¢able Publications (LOAP), TO 31P6-2FPS118-01.

SAFETY PRECAUTIONS.

When operating or mamtammg the radar set,
‘observe the warnings and cautions in the front ef'
‘this manual to prevent personal injury or death and
:eqmpment damage.

‘SCOPE AND APPLICATION OF MANUAL

This manual is prepared-to specifications MIL-
M-38798B and MIL-M-38784B. This manual con-
tains opérating and mamtenance instructions for

Transmitter Groups OT-139/FPS-118(V)™1, OT-

139A/FPS-118(V)™1,  OT-18(/FPS-118(V)™? and
OT-180A/FPS-118(V)™2.
common name transmitter group is substituted for
Transmitter Group OT-139/FPS- 118(V)™M1 OT-
139Aﬂ"‘l’_§‘>‘v118(‘,’}"‘m O’I’ 180/1"?8 3&3L8(V)“"’2 and'
mamxal covers O’I‘HB ra&ar systems AN/FPS~.
118(V)1 [East Coast Radar System (ECRS)] and
AN/FPS-118(V)2 [West Coast Radar System
(WCRS)]. When characteristics, parameters, and/or
hardware are unique to a partlcular system or seg-
ment, that item is identified for ECRS or WCRS
with' i or ™2 respectively. The manual consists of
Chapters 1 through 6 which are briefly described
below.

‘Chapter 1, General Information. This ¢hapter pro-

vides the foﬁcwmg information  about  the
equipment:
1. Purpose

2. Desceription

8. Related TOs and Publications.

Chapter 2, Installation and Chapter 3, Preparation
for Use and Shipment.

These chapters are not

For simplification, the.

applicable.
Chapter 4, Operation. This chapter provides the

following information about the equipment:

1. Section I, Controls and Indicators
2. Section II, Operating Instructions

3. Section III, Emergency Operation.

‘Chapter 5, Theory of Operation. This chapter pro-
vides The
equipment:

following information about the
1. Section I, Functional System(s) Operation

2. Section II, Functional Operation of Elec-
tronic¢ Circuits.

Chapter 6, Maintenange. This: chapter provides the
following mf'ormatxon sbout the equipment:

1. Section 1, On-Equipment Maintenance, con-
sisting of:
a. General Safety Procedures
Preventive Maintenance
Painting

¢. Inspection, Cleaning, and

Procedures
d.  Lubrication Services

g. Qeneral Removal, Repair; and Installation
Procedures

f.  Removal and Installation Procedures

g. Equipment Performance Momtermg/Au*o
 matic Fault Location (EPM/AFL)
Procedures

h. Check, Test, and Alignment Procedures.
2. Section II, Off-Equipment Maintenarnce
3. Section III, Performance Test Checks.

Change 1 i



TO 31P6-2FPS118-71

.Reference Demgnators A reference &esxgnator
‘marking system is used throughout the radar set
equipment (except certain vendor eqmpments) to
‘specify unit, assembly, subassembly, and compo-
‘nent location. This reference des;gnator system is

used in the text and illustrations in this manual, A

typical full reference designator for a Speclﬁc com-

ponent location may be divided into major hardware.
divisions as shown in the Equipment Reference
Designator Assignment Scheme, The markings in.

the equipment for each major hardware division are

adjacent to that particularitem of hardware within

the equipment.

Figure and Table Numbers. Figure and table num-
Eﬁzare consecutive within chapters (i.e., 4-1, 4-2,
4-3, etc.) and are within apphcable chapters
Foldout ﬁgures (i.e., FO:1, FO-2, etc.) are at the
back of the TO in. wh;ch they are referenced. Figure
number references that do not have a chapter num-
ber prefix (e, Flgure 5, Figure 50, etc.) are refer-
ences to ﬁgures in the. assomated circuit diagram
TOs.

* Difference-Among-Models Coverage. Several meth-
ods are used throughout the AN/FPS-118(V) series
of TOs to indicate dlf‘f’erence~among-models
coverage,

1. Two major versions of the radar exist; the East

Coast Radar System (ECRS) deszgnated by ™1,
and the West Coast Radar System (WCRS} des-
ignated by ™2,

2. Text within paragraphs, information within
figures, sheets within figures, or information

il Change 1

group |
ZEY0S (ie. .; 7343534G002 or 77C714804P001) the

within: tables that are unique to a particular

system will be designated with a ™! or ™2 a5 §

-applicable when the differences are minor or -
-easily understood. -

3. In certain instances, where the number of dif-
ferences between systems is significant, or the |
material is unique to only one system, entire
paragraphs, tables; or figures will be designated
with ™1 or ™2 In this case, the basic para-
graph, table, or figure number is suffixed with
M1 or M2 tp uniquely identify the version of the
system to which the material -applies.

4. If a functionally equivalent version exists for
both systems, then the basic paragraph, table,
or figure number is repeated and suffixed with
the appropriate ™! and ™2 designators.

5. All paragraphs, tables, figures, or text not 3: ’
uniquely identified apply equally to all versions |
of the system. 3

6. In a number of instances, different but inter- §
changeable versions of commercial vendor §
replaceable units are used in the same location
within cabinets of the system. In these cases |
‘one version is described and designated as stan-
dard; the others are described and desxgnated’
as a}temate

Part Numbers. When a part number includes a
G) or purchase (P) number with leading

leading zeros are dropped except in the illustrated
parts breakdown (IPB). For example, 7 343534G002
is designated as. 7343534G2; and 77C714804P001 is

designated as 77C7 14804P1.




MAJOR UNIT NUMBER ~

CABINET OR™

ASSEMBLY
NUMBER
WITHIN
UNIT 410

WIRING BACKPLANE
OR RACK LOCATION

NUMBER (IF RE-
QUIRED) WITHIN
UNIT OR ASSEMBLY
A1 OF UNIT 410,

A304 U

TO $1P6-2FPS118-71

- COMPONENT LOCATION
WITHIN SUBASSEMBLY
OF CARD A304 OF
PLANE N1 OF ASSEMBLY
AT OF UNIT 410,

SUBASSEMBLY OR
CARD LOCATION
NUMBER WITHIN
BACKPLANE OR
RACK N1 OF
ASSEMBLY A1

OF UNIT 410, iN
THE CASE OF CARD

‘NUMBERS, THE
FIRST DIGIT {3)

OF THE CARD NUMBER.
{A304) INDICATES
THE VERTICAL LEVEL
OF THE BACKPLANE
{FROM THE TOP)
IN'WHICH THE CARD

1S LOCATED.

GTA45629

Equipment Reference Designator Assignment Scheme

Change 1 i.1/(G1.2 blank)






Chapter

LIST OF TABLES....ccccncosceces "
SAFETY SUMMARY.....cicivunins
1 GENERAL INFORMATION..
11 Purpose ... .
1-2 Descnptlon
1-2.1 Transmit An‘ten'na‘,

Unit 100 v
Transmitter Mod-
ules, Units 110
through 121............
1-2.3 High Voltage Power
Supplies, Units
122 through 133..
1-24 High Voltage Ac
Switches, Units
222 through 233..
Transmlt Beam-
former, Unit 150...
1-2.8 Exciter and Auxxi}ary
Exczter Umts 151

1-3 . : 1
1-4 Capab}htzes and
Limitations...........
1-5 Equipment Supp, ed
1-6 Equipment Required
i But Not Supplied...
17 Special Tools and
Test Equipment ...
1-8 Related Technical
Manuals ...
2 INSTALLATION..ccccroacsercscsccns.
3 PREPARATION FOR USE
AND RESHIPMENT .coovsies
4 OPERATION... v
4-1 General .....
4:2 Use of Tabies and H-
Tdstrations............. "
4-3 Locational Informa-
tion.., .
4-4 Transmltter Group
Interlocks ..oovovevnn..
44,1 Transmit Antenna

Unit 1{)0, Inter-
T0CKS wovi s vt nirsriones

Page  Chapter
ix 4-4.2:
' KV
xvii 4-4.3
1-1
1-1
1-1 4-4.4
11
4:4.5
1-1
4-4.6
1-9
1-9 4-5
4-6
1-10: 4-6.1
4-6.2
1-10 »
1-20 4-6.3
1-20
1-20 |
4-7
1-20 48
1:20
) «4-:8’.‘1
1-21
2-1 4-8.2
31
4.1
4.1 5
5-1
4-1
5-2
4-1
5-3
4-1

TO 31P6-2FPS118-71

Transmitter Mod-
ules, Units 110
t}}rough 121, Inter-
locks... .

High Voitage Power
Supplies, Units
122 through 133,
Interlocks ...ciroennnne.

High Voltage Ac
Switches, Units.
222 through 233
Interlocks ......c....

Transmit Beam-
former, Unit 150,
interlocks

Transmit Excxter
Unit 151, and Aux-
iliary Exclter Unit
152, Interiocks .......

General ............

Normal Gperatw‘

Eqmpment Energ;z-
ing Procedure...

Equ;pment Conﬁgur»

ing Procedure.........
Transmitter Group

Equipment

Deenergzzmg Pro-
 gedure..
General ..........o.........

Emergency Opera«
tion Shutdown Pro-
Cedures e,

Transmitter Moduie
Emergency Power-
Off Buttons-..........

Sounder .-P..'owerAm~.
plifier and Trans-
mitter Emergency
Shutdown.
Buttons....

THEORY OF OPERATION...

Transmitter Group
Overview ..

Exciter, Umt 151
and Auxﬂ]ary Ex-
citer, Unit 152,
Overvxew

Transmit’ Beam-
former, L 4
Qverwew

Page

42

4-2

4-2

42
4-47
4-47
4-47

4-49

1S

4-67

467

467

4-87

5-1

i



TO 31P6-2FPS118-71

Chapter

iv

5-4
5.5

5-5.1

5-5.2
5-5.3

5-5.4

5-6.1
562
56.3

5.7
5-7.1

5-7.2

5-8
5-8.1

5-8.2

5-8:3

5-9.1

5-9.2

Transmitter
Funetion....cccceenenn

Exciter, Unit. 151
and Au.xﬁlary Ex-
citer, Unit 152 ..

Exciter Wavef'orm
Generation
tlon

Cahbra‘mon '}'{ecelver »

Funetion ....ocoovvnnee,
Exmter/Aux;hary Ex-
citer Timing and
Control Function ..
Excxter/Auxahary Ex-
citer Status and
Monitoring Fune-

tion... Feesnieiaiiid
'Transmlt Beam—
former, Unit 150...
Beamformmg Func-
tion..
’Beamfbrmer Control
Function .. .-
‘Beamformer Status
and Momtormg
Funci:;on ............ ienses
Transmltter
Function ..
Elemental T:ransmlt-
ters...
Antenna Array, Umt
10000 iiiiervecoenerannnis
Power D;strlbutmn
Transmitter Group
Ac Power Dlstmbu-

Exczter Umt 151
and Auxxhary Ex-
citer, Unit 152, Dc
Power Distribution

Transmit Beam-
former, Unit 150,
D¢ Power Dls‘mbu«
tion...

Line Replac
Unit Level
Theory ..................

+/-15V De Power
Supply Assemb"{y
(7328363G1)...

+/-15V De Power
Supply Assembly
(7329 140G1) .ovvinne.

Change 2

TABLE OF CONTENTS -CONT

Page

55

5-5
5-13

5-30
5-34

B5:34.
536

5-42-
5-42.

5-42
5-50
5-53

5-53

5-54

555

5:56

5-56

5-56

‘Chapter
5:-9.3 +/-60 V Dc Power
Supply Assembly
o (7343908G1)...
594 +24 V Dec Power Sup-
ply Assembly
o (7343910G1).......... .
5-9.5 +5 V D¢ Power Sup-
ply Assembly
(7343912G1)...........
5:9.6. +/-15/25 V De Ac- Dc
Converter
‘ (7344735G1).......
5-9.7 De-to-De Converter
(77C723326G1) ...
5:9.8 +/:5 'V De Voltage
Regulator
‘ (7713609500(}1)
5-9.9 +-15V De Voltage
Regulator
(77D609503G1)......
5-9.10  Power Supply
‘Controller
(77D611601G})
6 MAINTENANCE...ccouvmerenceres
6-1 Introduction...
6-1.1 Ecgmpment Reqmred
But Not Supplied...
6-1.2 Consumable Materi-
o als ...
6-1.3 Test Equxpment
Characteristics.......
6-2 General Safety Pro-
cedures ...oweemnnn.. .
6-2.1 Interlocks... e
6-2.2 Voltage and Current
Hazards ...
6-2.3 Weight Hazards ........
6-2.4 Toxic, Flammable,
and Corrosive Ma~
v terial .o,
6-2:5 Mechamcal Hazards

6-2.6 Cold Weather Haz-
23 s SR
6-2.7 Eiemental Transmit-

ter Access and Exit

Procedure............. .
Transmxt Antenna

Field Access and

Exit Procedure...

6-2.8

Page

5-59
560
5-60

5-62
5-62

5-62
5-65

566

6-1
6-1
6-1
6-1

6-1
6-1

6-1
6-12
6-12
6-13
6-13
6-13

6:26




6-4.1
6:4.2
6:4.3
6-4.5
6-4.6
6-4.7
6-5

6-5.1
: 6‘.5-2:
8-5.3

6565

+ Equipment Group

Preventive Mainte-
nance Services .......
General ...
Preventive Mainte-
narice Servaces
Schedule oonnronninn.
Inspection, C]eamng,
and Pamtzng Pro-
cedures ., e
Inspection and
Cleaning Proce-
dures... -
Painting Procedures ]
Gerieral Corrosion
Removal... .
Steel Corrosmn Re«
moval...
Alummum Corroswn
Remova] Weseyabeviiaaiiod
Brass.and. Cepper
Corrosion Removal
Surface Treatment
and Finishing...,
Lubrication Semces
General .. .
Lubncatmn Semces
Schedule... .
Typical E(;mpment
Door or Panel
Hinge, Door Latch,
Door Interlock
Switch Plunger;
Drawer Slide, and
Door or Rack Shide
Bar Lubncatmn reres
General Removal,
Repair, and Instal-
lation Procedures...
ZIntroduct_lon -
Bo“ard,ﬁEXtébde :
Wire Removal and
Replacement on
Wire Wrap Pins...
Typical Backplane
Board Socket Wire
Wrap Pin Removal
“and Repiacement‘
Procedure..,
Cable and ’i\msteci
Pair Wire Replace

Page

6-31

6-31

6-36
6-39.

6-40
6-41
6-43

6-44

6-45
6-46

6-46

6-46

6-49

6-58

B8-58

Chapter

6-6.6
5-6.7
6-6.8

6-6.9
6-6.11

6-6.12
6-6.13

6-6.14

6-6.15

6-7.3

TO 81P6-2FPS118-71

Cable Connsctor Tor-
que Values ..

Typical Connector
Repair...ccmeeennn.

Fastener Torque or
Tension Requlre-
ments... RS

Replacement of
Screw Thread In-

Lockmg (Rosan)
Screw Thread In-
sert,..

Hehcal (Heh- " i
‘Screw Thread In-.,
112} & AU

Kelox Screw Thread
Inserts oo,

Replacement of Caﬁl-
net Mounted Cir-
cuit Breakers,
Thermal Switches,
Interlock Switches,
Line Filters, and
Selector Sw;tches

Electrical Connector
‘Lug Tightening
Torgque Values........

Circuit Board Han~
dling Procedures....

Removal, Repair, and
Installatlon Proce-

Introductioﬁ

’I‘rausmxt Antenna
Unit 100 - Remov—
al, Repair, and In-
stailat:on
Procedures.........

Transmifter Med-

ules, Units 110
through 121, ngh
Voltage Power
Supplies, Units
122 through 133,
and High' Voltage
Ac Switches, Units
222 through 233 -
Removal and In-
stallation Proce-
dures... :

Change 2

Page
6-58
6-58
6-58
6-65
6-65

6-70
8-70

8-77

6-125



TO 31P6-2FPS118-71

Chapter

674

675

6-8.1
6-8.2
6-8.3

6-8.4

693

69.4
695

696

Transmit. :B,eam-
former Cabinet;
Unit 150 - Remov-
al and Installation
Procedurés............

Exmter/Auxﬁlary Ex-
citer Cabinet, Unit.
151/152 - Removal
and Installation
Procedures..............

Transmit Equipment
Performance Moni-
toring and Auto-
‘matic Fault
Location/Isolation ..

Transmit Equipment
Performance Moni-
toring Function......

Transmit Automatic
Fault Location/Iso-
Tation Funétion ..

Transmit Eqmpment
Performance Moni-
toring Procedures ..

Transmit. Automatic
Fault Location/Iso-
lation Procedures...

Fault Isolation Pro-
cedures ..

Check, Test and
Ahgnment Proce-
dures... :

Fan Check Umt. 150

Overtemperature
Switch Fault Re-
port ! Check, Unit
150....ccen

'I‘ransmxtter Group
Voltage Regulator
and Power Supply
Fault Report Test..

Fan Check, Umts
151 and 152 ......... .

ZOVert_emperature
Switch Fault Re-
port.Check, Umts
151 and 152 .........

Transmit. Antenna
Inspection (Trans-
mitters Operatmg)
Unit. 100..

vi. Change 2

Page

6-125.

6-166

6-214

6-214

6-219

6-219

6-219
6-221

6-222

$-222

6-223

6-223
6-227

6-227

6-229

TABLE OF CONTENTS -CONT

Chapter

6-9.7

6-9.8

6-9.9

6-9.10

6:9.11

6-9.12

6:9.13

6-9,14

6-9.16

6-9.17

6-9.18

6-9.19

6:11.1

Introduction...

Screen Inspectxon
and Cleaning,
Units 151

Transmit Antenna
Inspectxon (Trans-
mitters Shut-
Down), Unit. 100...

Transmission Line/

Path Time. Domam
Reflectometer Test
Procedurev...;.,‘-.w-;.».v....

Transmission Line/

Path Voltage
Standing Wave Ra-
tio. Test Procedure
Frequency Drift
Check, Unit 151A3

Battery Charge and

Load Check, Units
151A3 and 152A3

Dec Power Supply

Ripple-and Noise
Check, Units 151
and 152
Voltage Regulater
Ripple and Noise
Tests, Unit 150......
Frequency Cahbrator
Alignment, Unit
151A3 ..ovvevinns

Voltage Regulator

Check and Adjust-
meént, Unit 150 ..
Exclter/Aux;hary Ex—
citer and Transmit.
Beamformer, Units
151, 152 and 150,
Check and Ahgn-
ment ..
Anaiog—to Dlgﬁzal
Converter Fan
C’neck Units 151

Radio Frequency Ra-
diation Hazard
Chetk.vivnnennnnnn

Intraductxon -

Analog and’ Mechamw-
cal Assembly Test
Procedure:

Page

6-232
6-233
6-234

6-236
6-239 |

6-239

6-241
6-244 |

6-244

6-244.1

6-245

6-245
6-247

6-247
6-247




Chapter

6-11.2

6-11.3

6-11.4

6-11.10

6-11.11

6-12

S n
8N
DY et

6-12.3

+7-15 V ’Dc Power
Supp
(7328363{}1) Per-.
formance Test ........

+/-15V D¢’ Power
Supply
{7329140G1) Per-
formance Test ...

+/-60-V De. Power
Supply
{7343908G1) Per-
formance Test.,.,.,.,....

ply (7343910(}1)
Performance Test ..
+5 V Dc Power Sup-
ply (7343912G1)
Performance Test
+/-15/25 'V Ac-to-De.
Converter
(7344735G1) Per-
formance Test..
De-to-De Converter
(77C723326G1)
Performance Test ..
+/-5'V De Voltage:
Regulator
(77D609500G1)
Performance Test ..
+/-15'V De Voltage
Regulator
(77D609503G1)
Performance Test..
Power Supply Con-
troller
{77D611601G1)
Performance Test...
Analog and Mechani-
cal Assembly
Alignment Proce-
dures...
Introduct;on
+/-15 V De Power
Supply
(7328363G1). Ahgn-
ment Procedure ..
+/15 V D¢ Power
Supply
(7329140G1) Ailgn-
ment Procedure .....

Page

6247

6-248

6-248

6-263

6-271

6-279

6-289

6-298

6-304

6-324

6-343

6-343

6-343

6-416

TABLE OF CONTENTS -CONT

Chapter

6-12.4

8-12.5

6-12.6

6-127

6-12:8

6-13
6-13.1
6-13.2

6-13.3
6-13.4

6-13.5
6-13.6

6-13.7

8-13.8

TO 31P6-2FPS118-71

+/-60 V D¢ Power
Supply
{7343908G1) Align=
ment Procedure .....

+24 V De Power Sup-
ply (7343910G1):
Alignment Proce-
dure .. .-

+5 V De Po er ,Sup-
ply (7343912G1)
Alignment Proce-
dure ..

+-5V De Voltage
Regulator
(77D6095060G1)
Alignment Proce--
dure ..

+/-15 YV i)c Voltage

Regulator
(77D609503G1)
Alignment Proce-
dure .. S

Power Supply Com

troller
(’?‘?9611601{'}1}
Alignment Proce-
~ dure..
Line Re;ﬁaceabie
Unit. Dlsassemb’ﬁy
and Assembly.........
+/-15 V De Power
Supply Assemb}y
{7328363G1)...........
+-15V De Power
Supply Assembly
(7329140G1)...........
Fan Assembly
(7343842G1)...
+/-60 V De. Power
Supply Assembly
{7343908G1)...
+-24 V De Power
Supply Assembly
{7343510G1)...........
+/-5 V De- Power Sup~
ply Assembly
(7343912G1).......... .
+-15/25 V Ac-te~Dc
Converter
(734473“{}1) ............
Fan Assembly
(7344993G1)......cc..

Change 2

Page

6-418

6-421

6-421

.6‘,4‘23,

6429

6-431

6-431

6-434
6-438

6-444

6447

6-451
6452



TO 81P6-2FPS118.71

‘Chapter Page Chapter Page

6-13.9  De-to-Dc Converter 6-14  Electronic Assembly
(77C723326G1) ...... 6-456 Parts Location Il-
'6-13.10 Voltage Regulators Tustrations.............. 6:462
(77D609500G1 or TN
o 77])609503(}1) 6-456 GLOSSARY cconviviionismsnrsinenisassessossans "Gk;ggary 1
'6-13.11 Power Supply Con- : v
troller INDEX : eosennarases . Index 1
(77D611601G1)...... 6-461

 viii Change 2



TO 31P6.2FPS118-71

LIST OF ILLUSTRATIONS
Number “Title Page Number Title
11 TPransmitter Group ... o 1-2 57 Calibration Receiver, Sim-
1.2 Transmitier Graup ’i“y 1ca1 v plified Block D;agram.,.,..,...-
, Layout... i-3 5-8 Analog-to-Digital Converter,
1-3 Transmit Antenna, nit 10¢ ) Timing Diagram...............
(2 Sheets)...c.oovimerrrrronn. 1-4 5-9 Simplified Coherent Integra«
14 Transmitter. Modules Umts tion Time Timing... o
110 through 121, Hzgh 5-10 Waveform Generation Conu
Voltage Power Supply, N trol Message ...
Units 122 through 133, 5-11 Calibration Recewer ControI
and High Voltage Ac MESSALE. .vivrrerromrviiiasrassenmans
Switch, Units 222 through 5:12 Transmit. Beamfermer Ex-
233 (3-Sheets)....... 1-6 ternal Function Command
1-5 Transmit Beamfermer, Unit. o o 0 _
150 (3 Sheets)... . 1-11 5-13 Transmit Beamf STer Con-
1-6 Exciter and Auxﬂxary Exc1t~ trol Data Words (2
er, Units 151 and 152 (6 , a
) ( 1-14 5-14 Transmltter Control. Mes
4-1 , BT S sage Format.einanns
110 ihrough 121 - Con- 5-15 Transmitter Status Message
trols and Indicators (3 Format ..
Sheets)... 43 5:16 Antenna Phase Relatlom
42 High Voltage Po er Sup-- ships... . SRR,
plies, Units 122 through 517 Antenna Beamsteermg
133 : Controls and Indica- NEEWOTK civiieciiiivecnsiennnans
tors 5-18 Typical Dc. Power Supply‘
{2 Sheets) . mecieenreeinenes 4:20 and Power Supply Con-
4-3 High Voltage Ac Disconnect troller Configuration,
Switches, Units 222 Bilock
through 233 - Controls Diagram ....
and Indicators .......... 4-24 5-19 Voltage Progr. mmg Re51s
44 Transmit Beamformer Umt tors and Voltage Trim
150 - Controls and Indaca Cn‘cuxt S;mphﬁed Circuit
tors (2 Sheets) .. 4-26 31y
45 Transmit Exciter, Umt 151 5-20 Voltage Programmmg Resxsu
' and Transmit Auxahary tor and Veltage Trim Cir-
Exciter, Unit 152-- Con- cuit, Simplified Cireuit
trols and Indicators (5 Diagram ... -
Sheets),......... 4-30 5-21 Voltage Reguiator Block
5-1 Transmxtter Group Inter- DIagram .o reseor e
faces... 5.2 5-22 Power Suppi’y ,ontroiler
5-2 Taper Attenuator Slmphﬁed Overall Block Diagram....
Timing Diagram ... 5-10 5-23 Power Supply Controlier,
5-3 Taper Attenuator Controi Overvoltage Level Sens-
Data In and Status and ing, Block Diagram...........
Control Data Out Message 5-24 Power Supply Controller,
Format .. . 5-11 Current Control Clrcmt
5:4 Calzbratmn Recewer §npui v (Typical), Block Diagram..
Multiplexer Select 6-1 Main High Vol'cage Ac
Waveform Timing.......... i 5-14 Switch, Unit 321 ....ovveeoe.
5-5 Cahbratlon Receiver, Serial 6-2 Main Slg‘n Voltage Ac Dis-
v 5-16 connect Switch, Unit 321
5-6 ) 6:3 Antenna Gate Interlock Key
5-17 Block,.,

Change 2

Page

5-18
520
5-21
5-24
5-29

5:-39

5-40
548
5-49
5-51
5-b2

5-67
5-58

5-61
5-63
5-68

5-69

5-70
6-15
6-28
6-30

ix



TO 31P6-2FPS118-71

Number-

6-4
65
66
6-7
68
6-9
6-10

6-11

6-12
6-13

614
6-15
6-16
6-18
8-19-
6-20

6-21

6-22

623
6-24
625
696
827

X

Title

Typical Door or Panel Hinge

Lubrication ..
Typical Door or Panel Latch
Lubrication ...,
Typical Door or . Panel Inter-
Tock Switch Lubrication...
'I‘ypzcal Drawer Slide Lubn»

'13rp1cal Rack or DG rS
Bar Lubrication... :
Digital Wire Wrap Board
Extende‘t‘ idsiibiigecennrcsarersesizan
Wire Wrap and Integrat,ed
Circuit Device Removal
and Replacement Tools.....
Prepa‘ration -fo“r‘ Wire Wrap-»-

Backpiane Pm Extractor
and Inserter Tools...
Typical Backplane Board
Socket Wire Wrap Pins ..
Locking (Rosan) Screw
Thread Insert ..
Helical (He11~Coﬂ) Screw
Thread Insert ......c.oo........
Locking (Kelox) Screw
Thread Insert ...
Helical (HeibCoﬂ) Ex-
tracting Tool ..... :
Helical (Heli- Coil) Instaﬁa-
tion ToOIS .ovecovcivveniesnres
Tools for Instailmg and Re-
moving Helical (Kelox) In-
E12) 7 SOUSO USRS
Typical Nitrogen Manifold
(2 Sheets)... -
Typical Transmlss { 3
Connection to Transmltter
Module and Nitrogen Sup-
ply....
Transmi

: zon Lme W}th 3 Y

Trahsmzt‘ Llne Wlth 6 118
Inch Connectar .......

Connectxon to Dlrectzonai
Coupler (2 Sheets).............

Transmission Line Repalr

(2:Sheets) i ieinveaes.

‘Transmission Line Repalr,

Detail of Flaring Tabs |
(2 Sheets) ..viiniiiiiennsens

Change 2

P‘age

6-47

6-48

§-48

6-50
6-50
6-51

6-52

6-53
6-54

6-56
6-67

6-66
6-67
6-68

6-71
6-71

6-74
6-79

6-81
6-83
6-83

6-85

6-89

6-91

Number

6-28

6-29

6-30

6-31

632

6-33
6-34

6-35
6-36

6-37

6-38

6-39

6-40

6-41

6-42

6-43

6-44

6-45

Title

Transmission Line Repair,
Detail of V-Shaped Notch-

(2 Sheets) e
’i*ransrmssmn Lme Repan‘
Detail of Inner Stub
Alignment (2 Sheets).........
Transmission Line Repam
Detail of Threaded Stud
Installation ..
Transmission Lme Repalr
Detail of Splice Connec-
tion ........... vgnreseniaarnceranaas
Transmlssmn Line- Repan'
Detail of Gas Barrier Con-
nectors. .
Transmlssmn Line Repa}r,
Detaﬂ of' Inner Connector

Detaﬂ of Non Bar:rzer
Connectors ..

Typical D;recmona] Couplers

(Installed).... vons
Detail of 'Iypwal Dlr twna]
Couplers (2 Sheets)...........
Typical Transmit Antenna
Element and Balun Con-
ﬂguratxon (2 Sheets) ...
Typical Transmit Antenna
Element and Balun Dome
Configuration (2 Sheets)...
Transmit Antenna, Unit
100, Ground Screen
2. Sheets) ..........................

Typieal Transmzt Antenna

Dipole Element Detail
{2:Sheets)....cccvnerrvrrmrannenss

Transmit Beamformer Cabl--

net, Unit 150, Fan Assem-
b]y Al .o)o‘vll’o'~'-‘a"--‘ --------------------

Transmit Beamformer Cab1~

net, Unit 150, 17 V Ac-to-
De Converi;er A2,
Transmit Beamformer Cabi-
net, Unit 150, Monztor
Panel A3 (2 Sheets}
Transmit Beamformer Cabl-
net, Unit 150, Smtchmg
Assembly All. ..
Transmit- Beamformer Cabz-

net, Unit 150, Attenuators’

A11AT1 and A11AT2........

Page

6-93

695

697

6-99
6-100
6-102

6-103
6-107
6-108

6-111

6-116

6-120

6-123

6-127

6-128

6-130

6-133

6-133




Number

6-46

6-47

6:48

6-50

651

6-52

653

6-54

6-55

6-56

657

658

Transmit :
net, Unit 150, Lampholder
NZXDSI through N2XDS4.

TO 31P6-2FPS118-71

- LIST OF ILLUSTRATIONS -CONT

Title

Tra _"""t’_Beamfomer Cabi-
net, Unit 150, Couplers
DC1 through DC14 (In-
side Rear of Cabinet)...

Transmit Beamformer Cain-
net, Unit 150, Radio Fre-
quency Interference
Filters FL1 through FL5
{2 .Sheets)...

Transmit Beamformer Cabl-
net, Unit 150, Relay K1...

Transmit Beamformer Cabl-

net, Unit 150, Circuit
Breaker NZCBl {2 Sheets)

Transmit Beamformer Cabi-
net, Unit. 150, Lamps
(Wlth LeBSes} NgDS1
through N2DS4 ..

Transmit Beamformer Cab:
net, Unit 150, Power. Pan»
el Assembly N2 (Fron
View) .

ormer Cabi»

{Rear View)...

Transmit Beamformer Cabx-
net, Unit 150, Printed
‘Wiring Boards Chassis
N3, Retainer Panel Closed

'I‘ransmit Beamformer Cabz-
net, Unit 150, Printed
Wiring Boards N3A1
through N3A18 Retainer
Panel Opern ... .

Transmit Beamfomer Cab1
net, Unit 150, Printed
Wiring Boards N4A1L
through 18, N5A1 through
18, and N?Al through 18

Transrmt Beamformer Cabi-
net, Unit: 150, Attenuators
NGAT}. and N GATE

net Umt 15{} Rad'v Fre-
quency ?ewer Dividers
N6HY1 and N6HY2

{2 Sheets) ...

Transmit Beamformer abz«

raet Umt 150 Radze F’re-

N6HY3 thmugh N6HY6

{2 Sheets)...

Page.

6-135

6-137
6-139

6-143

6-145

6-146

6-148

6-148

6-149

6-150

6-152

Number

6-59

6-60:

6-61

6-62

6-63

6-64

6-65

6-66

6-67

6-68

6-69

6-70

671

672

Title

Transmit Beamformer Cabi-
net, Unit 150, Radio Fre-
quency Power Divider
NE8HY1 {Rear View)..,

Transmit Beamformer Cabx-
net, Unit 150, ‘Radio Fre-
quency Relay watches
N8S1 through N8S6
(2 Sheets).....

Trarismit mformer Cabz-

net, Unit 150,
Overtemperature Switch

net ’{}mt 100
Overtemperature Switch

‘Cabinet, Umt 151/152
Calibration Receiver Al .
Exciter/Auxihary Exciter
Cabinet, Unit 151/152,
Aﬁaiog«tz) Digital Convert-
er A2.. -
Excite Auxﬁzary Excxter
Cabinst, Unit 151/152,
Drawer Slide for Analog-
to-Digital Converter A2 ..
Exciter/Auxiliary Exciter
Cabinet, Unit 151/152,
Frequency Calibrator A3
Exciter/Auxiliary Exciter
Cabinet, Unit 151/152,
Frequency Synthesxzers
- Adand A5

: t, Unit 151/152,
Power Supphes A6
through A9... et

Excite: 'Aux:lz"ry .Excxter
Cabinet, Unit 151/152,
Pewer Sapphes Al

Exc:ter!Auxmafy Exe ‘ter"‘ ‘

Cabmet Unit 151/152,
. bl _

Exmté%/Auﬁﬁhary Exmtér
Cabinet, Unit 151/152,
Transf’er Switch Assemb}y
ALl

Change 2

Page

6-157

6-159

6-162

6-163
6-165

6-166 &
6-168 |

6-168 |

6170 |

6172 §

6174 §

6175 |

6177 §

6-178

xi




TO 31P6-2FPS118-71

Number

673

6-74

6-75
6-76
6-77
6-78
6-79

| 680

| es1
1 6-82

| 683

xii

LIST OF ILLUSTRATIONS CONT

Title

Exciter/Auxiliary Exciter

Cabinet, Unit 151/152,
Cireuit Breakers for Pow-
er Supply A16 (via Power
Supplies A10 through
7% K 3 SO,

:Excxter/Auxahaxy Exmter

Cabinet, Unit 151/152,
Power Supply Al6.......
Exciter/Auxiliary Exmte.r
Cabinet, Unit 151/152,
Circuit Bz‘eakers CB1
through CB5 and Dummy
Plate (Front) ..c..cwiin
Exciter/Auxiliary Excater
Cabinet, Unit. 151/152,
Circuit Breakers CB6
through CB10 and Dum-
my Plate (Rear) ...
Exciter/Auxiliary Exclter
Cabinet, Unit 151/152,
Radio Frequency. Ini',exfer-
ence Filters FL1 through
FL4
(2 Sheets)...
Exczter/Auxﬂ)ary Excxter
Cabinet, Unit 151/152,
Radio Frequency Fﬂters
FL5 and FL6 ....ccooevoreriine
Exmter/Aumhary ‘Exciter
Cabinet, Unit 1517152,
Radio- Frequency Power
Dividers HY1 through
HY8 (2 Sheets) .c.covivenncie
Exmter/Auxxhary Exmter
Cabinet, Unit 151/152,
Radio Frequency Power
Divider HY9.
Exciter/Auxiliary Exclter

Cabinet; Unit 151/152, Re-

lays K1 and K22 Sheets)
Exeiter/Auxiliary Exciter
‘Cabinet, Unit 151/152, Re-
lay K3 (2 Sheets).mennns
Exciter/Auxiliary Ex vter
Cabinet, Unit 151/152,
Printed Wmng Board
Chassis N1A1 through
Al13 andN2A1 through
Al1S.. —

Change 2

Page

6-180

6-180

6-182

6-184.1

6-186

6-189

6-190

6-192

6:193

6-196

6-199

Number

6-84

6-85

6-86.

6-87

6-88

6-89

6-90

691

6-92

6-93

6-94
6-95

6-96

6-97

6-98

Title

Exciter/Auxiliary Exciter
Cabinet, Unit 151/152,
Printed W}rmg Board
Chassis N3A101 through
A116 with Retainer Panel
Open... -

Exczter/Auxﬂlary Excxier
Cabinet, Unit 151/152,
Power Supply ControHer
Boards N4A1 and N4AZ2...

Exciter/Auxiliary Exciter
Cabmet Umt 151/152
Sw1tch S1 @2 Sheets) ..........

Exciter/Auxiliary Exclter
Cabinet, Unit 151/152,
Overtemperature Fault
Switch S2 (2 Sheets).........

Exciter/Auxiliary Exciter
Cabinet, Unit 151/152,
LOCAL/REMOTE Smtch
S3... .-

.:Exmte
Cabmet Un}, 15
Radio Frequency Trans-
formers T1 and T2............

Exciter and Auxiliary Excxt—
er, Units 151, 152 Lamp
Sockets XDSI through
XDS4 (Front)... S

Typical Transmit Mainte-
nance Console, Part of
Unit 160 ....coviiecevnrnrnrinenns

Transmit Subsystem Aito-
matic Fault Location/Iso-
lation Functional Block
Diagram...

Overtemperature Sw1t,ch Lo~
cations, Unit 150...............

Cabinet Fan Location, Units
151 and 152..

'Overtemperature Swwch Lo—.

cations, Units 151 and
152...

'Transmat Antenna, Umt 100

@ Sheets)

Transmission: Path Tlme Do~

main Reflectometer Test
Set-up... .
Transmlsswn Patb Vo]tage
Standing Wave Ratio Test
Procedure . i

Page

6202
6204
6206 |
6208

6-210

6:212.1

6-213

6-218

6-220

6-224
6-228

6-230
6-231

6-235

6-237




Number

6-99

¥ 699.1

' 6-99.2

6-99.3

- 6-99.4

6-99.5

6-99.6
6-100

6-101
6-102
6-103
6-104
6-105

6-106

6-107

6-108

6-109
6110
6-111

6-112

6-113

TO 31P6-2FPS118-71

LIST OF ILLUSTRATIONS -CONT

Title

Linear Phase Recorder Dis-
plays...

ExmterfAuxxhary Exclter
and Transmit Beamformer
Alignment Procedure
Flowchart ...

Alignment Main Menu .........

Exciter Alignment Menu

(Same for Exciter 2)...

Calibration Receiver Menu

(Same for Receiver 2)...
Transmit Beamformer {TBF)-
Aligniment Menu ..
Typical AMPT File Pnntcut
+/-15 V D¢ Power Supply
(7328363G1) Test Setup ...
+/-15 V De Power Supply-
(7329140G1) Test Setup
+/-60'V D¢ Power Supply
(7343908G1) Test Setup ...
+24 V Dc Power Supply -
(7343910G1) Test Setup....

+5 V Dec Power Supply

(7343912G1) Test Setup ...
+/-15/25 V Ac-to-De Convert-
er. (7344735(}1) Test Set-

up.. e
De-to- Dc Con
(7,70'723:326(}1) Test.:S'Et-

u@.....-.».»».'.................a’.».v.a.‘..,-.".-.“,....,.u,,.
+/-5 V Dc Voltage Regulator
(‘7 TD609500G1) Test Set-
+i-15 V Qc Vo}’sage Reguia-
tor (77D609503G1) Test
Setup ...
Power. Supp}y Controiier
(77D611601G1) Test Set-
EE T met e nnn s
+/-15 V Dec Power Suppiy
(7328363G1) Ahgnment
Setup...
+H-15V Dc Power bupp]y
(7329140(}1} Ahgnment

,+/~6{} v Dc Power Suppiy o

(7343908G1) Ahgnment
Setup ... "

+24'V Dc Pow ’Sappiy
(f343910G1} Ailgnmeni;
Setup ...rivnee. i pieivr st

Page

8-240

6-244.3

6-244.4

6:244.6

6-244. 14
6-244.20-

6-249

6-256
6-264
6-272
6-280

6-287

6-299

6-305

6-325

8-344-

6-417

6-419

6-420

6-422

Number

6-117

6-118

6-119.

6-120
6-121

6-122
6-123

B-124

6-125
6-126

6-127

6-128

6-129

6-130

6-131.

6-132

6-133

Title

+5 V D Power Supply
{7343912G1) Al gnmerft
BebUD v v sereis e rieienss s

++5 V De Vo!tage .Keguiator
(77D609500G1). Alignment
Setup-...

+/-15 Sc Voitage Regula-
tor (77D609503G 1) Align-
ment Setup

- Power Supply C;;ntroller

(71D611801G1)- Alignment
SetuP ccoriiseiiarintemrraninin
+/-15V De Power Supply
Assembly (7328363G1)......
+/-15 V' De Power Supply
Assembly (7329140G1) .....
Fan Assembly (7343842G1)
+/:60-V De Power Supply
Assembly (7343908G1) ...
+24 V Dc Power Supply As-
sembly (7343910G1)..........
+5 V De Power Supply A
sembly (7343912G1)........
+/-15/25 V' Ac-to-De¢ Cenveré;~
er {7344735G1)... e
Fan Assembly (7344993(}1)
Dec-to-De Converter
{77C723326G1) i eiive

Voltage Regu!aior

{77D609500G1 or
7TD609503G1)...ccocrivenn.

Power Supply Contro »er

(77D611601G1)...

+/-15.V D¢ Power. Supp}y

Assembly (7328363G1)
Parts Location Diagram ...

+/-15 V De Power Supply

Assembly (7329140G 1)
Parts Location Diagram ...

+/-60 V D¢ Power Supply

Assembly (7343908G1)
Parts Location Diagram ...
+24 V D¢ Power Supply As-

sembly (7343910G1) Parts
Location Diagram..............
+5.V De Power Supply As-
sembly ;343912(}1} Parts
Location Diagram....
Veitage Reguiator~A1
(7713608699{}1 2,3, 4,
and 5) Parts Lecatzon Qaa-

gram R e R L Y

Change 2

Page

6-424
6-426
6-428

6-430
6-432

6-440

6-442

6-445

6-449

6-453
6455
6-456

6-457
6-462

6-463

6-464

6-465

$-468

6-467

6-468

xiii



‘TO 31P6-2FPS118-71

Number Title

6-135

FO-1

xiv

Power Supply Controller
(77D611601(}1) Parts Lo-
cation Diagram (3 Sheets)

Transmit Facilities Power
ﬁlstnbutlon Panels (4
Sheets)... i

Change 2

Page

6-469

FP-1

Number Title

FO-1¥%  Transmit Facilities Power
Distribution Panels (2
Sheets)...

FO-2 Transmit Site Equlpmen{

Performance Monitoring
Function Biock Dlagram
(2 Sheets) ...

Page

FP-8.1

FP-9




Number

11

4-3

4-6M2

Leading Particulars.

Capabilities and antatmné..

Equipment Supplied List..,
Equipment Reqmred But
Not Supplied....
Special Tools LISt
Test. Equipment Lxst
Related Technical Orde}‘s

and Publications

Transmitter Modules, Jr
110 through 121 - Con-
trols and Indicators...

High Voltage Power Sup—
‘plies, Units 122 through
133 - Controls and Indzca-
tors .. e

High Voltage Ac Dlsconnect
Switches, Units 222
through 233 Corntrols
and Indicators ..

Transmit Beamf’ormer Umt
150~ Controls and Indica-
{ors .. .

Transmlt EXC}EQZ‘ Umt },51
and Transmit Auxﬂlary
Exciter, Unit 152 - Con-
trols and Indicators... ,

Transmitter Group Prlmary
Power Circuit Breakers or
Switches..

‘Transmitter Group Prlmar)
Power Circuit Breakers or

Switches ...
Transmitter ¢ oup Pre Pow-
er Eqmpment Switch
Positioning....coevericecenns
Transmitter Group Initial
Power Indicators ..
Transmitter Group Dee-
nergizing Procedure ...
Transmitter Group Dee-
nergizing Procedure....
Oscillators N2A1 threugh
N2A13 Output Freqnency
Data...
Exeiter Repl j Status .
Calibration Receiver Reply

Transmi Beamfemer/
Transmit Control and
‘Monitor Group Interface
Control Signals.... .

Page

1:21

1:22
1-25

1-35
1-56

1-87

1-81

4-5

425

4-28

4-35

4:52

4-57
4-5¢

4-61

4-66

57

5-31

5-32°

LIST OF TABLES

Number

5:5
5-8

6-10

6-11
5-12
6-13

6-1501

6‘,15:(&'}’2'

TO 31P6-2FPS118-71

Transmitter Dc Biag Power
Supply Characteristics......

Transmitter De Fﬁament
Power Suppiy Character-
1stzcs

'Transmltter Bandpass Fﬂter

Characteristics .oomienenn.n.
Exciter/Auxiliary . Exmtbr
Cabinet Power Distribu-
tion .. X
Transmzt Beamfem:er Cabi-
net Power Distribution ..
Consumablé Materials Llst
Test Eqmpment Character-
isties .. vl e
Tran smltter Meéuie Versus
High Voltage Ac Knife
Switeh and High Vo%tage
Power Supp} 7o
Transmitter Group } rzmaty
Power Circuit Breakers ..
Transmitter Group anary
Power Circuit Breakers...
Preventive Maintenance
Services Schedule........
Treatment and les}x g
Lubrication Services: L,ched-
wle........
Suggested Standarci Torque
Value for Fasteners.......... .
Nut Rotaticn from Sz‘ug
Tight Condition’ ................
Fastener Tension Reqmreu
for Slip-Critical Connec-
tions and Connections.
Subject to Direct Tension
Locking (Rosan) Screw
Thread Insert Data and.
Tools...

‘Helical (He -Coil) Screw

Thread Insert Data and
Tools..
Helical (Kelox} Data
Electrical Lug nghtenmg
Torgque Values .. iismnna
Exmter/Auxzhary Exczser

,Exczterf%uxzhary i*..xc er

Primary Power Circuit
Breakers....

Change 2

Page

5-43

5-44

5:44

5-53

5-54
8:2

6-8

6-18
618
6-22.1

6-32
545

6-47
659 |
5-62 |

Vv




TO 31P6-2FPS118-71

Number

; 56

6-17
6-18
6-19

6-20

6-21

622

6:23

6-24

625
626
6-26.1

6-26.2
6-26.3

| 6-26.4

| 6-26.5

Overtemperature Switch

Transmit Equipment Per-

formance Monitoring Testf
Subtests ..

Fault Isolatmn Prt;cedure

Cross-Reference Lzst

Fault Report, Unit 150..
Transmitter Group Voltage
Regulator and Power Sup«»
ply Fault Report... .
Overtemperature watch
Fault Report, Units 151
and 154 .. .
Antenna Eiements Fre-v
quency Range and Maxi-
mum Acceptable Voltage
Standing Wave Ratio........

D¢ Power Supply Ripple and-‘

Noise Values, Units 151
and 152..
D¢ Power Supphes Umts
151 and 152.. cextsreneiens
Dc Power. Supp%y p‘
Noise Values, Unit 150...

Voltage Regulator Ident1ﬁ-

cation, Unit 150...

Voltage Regulator Adjust-

~ment, Unit 150..

Crossreference of Assem-
blies to Alignment Proce-
dure Subparagraph(s)......

'Excxter Hard Limit Test

Cahbratmn Rx 2 Dc Oﬁ’set '
Test Data ...... rreenanterets

Change 2

Page

6:222

6-226

6-230

6-238
6-242
6-242

6-243

6-243
6-244

6 -244.2
6-244.7
6-244.8
6-244.11

6-244.12

Number

6-26.6

8-26.7
627

628

6-29

630

6-31

6-32

6-33

6-34

6-35.

6-36

6-37

+-15/25.V Ac-

RF Modulator Board Re-
sponse Test Data........oouie

Measurements for AMPT
Caleulations... ..o viivive s

Maximum Accep Read-
ings for RF Radlatxon
‘Hazard Check...

+/-15 V. D¢ Power Supply
{7328363G1) Performance
Test Table............

+/- 15VDcPow . ppy
(7329140G1) Performance
Test Table.......coovivrensins,

+/-60 V D¢ Power Supply
(7343908G1) Performance
Test Table. .

pply

+24 V Dc Power S
(7343910(}1) Performance
Test Table......ccccevrunn.

+5 'V Dc Power: Supply
(7343912G1) Performance
Test Tab]e

er: (7344730@1) Perform-
ance Test Table...........

De:to-De Converter

(77C723326v ,1) Perform-
ance Test Table ......
+:5 V De Voltage Reguia»
tor (77D609500G1) Per-
formance Test Table .........
+-15 'V D¢ Voltage Regula-
tor (77D609503G1) Per-
formance Test Table .........
Power Supply- Contro%ler
{77D611601G1) Perform:
ance Test Table...oovoenee....

c Convert--

Page

6-244.16

6-246.

6-250

6-257

6-265

6273

6-281

6288

6-300.

6-306.

6-326

6-345




TO 31P6-2FPS118-71

SAFETY SUMMARY

Il warnmg ||

VOLTAGE, CURRENT, AND
LIGHTNING HAZARD

The voltage, current, and lightaing
hazards listed in A through D below
exist for the transmitter group. Death
or ‘serious injury may result if person-
nel fail to observe the following safety

‘precautions.

‘Never work on electronic equzpment unless
‘there is another person nearby who is famil-
jar with the operation and hazards of the
equipment. Also, this person must be com-
petent in administering first aid and cardi-
:opu}monary resuscitation (CPR} When the
technician is aided by operators, he must
warn them about dangerous areas.

Be careful not to contact high-voltage or
high-current connections when installing,
maintaining; or operating this equipment.

Whenever the operation permits, keep one
hand away from the equipment to reduce the
hazard of corrent flowing through vital

organs of the body.

Remove all rings, watches, bracelets, and

necklaces before performmg installation,
operation, or maintenance of f this equipment.

“Whenever possible, the power supply to the

equipment must be shut off before beginning
work on the equipment. When working
inside the eguipment after the power has.

‘been turned off always ground every part
‘before touching it.

10.

If the device comroﬁmg power to the equip-
ment being repaired is turned off, the device
should be marked with a warning sign that
indicates maintenance is bemg perfermed

- The sign must not be removed nor the power

turned on until mamtenance 8. compiete
Where circuit breaker lock-out devices are
provided, they must be used.

Extremely hxgh current. iow~vo§tage de is
used in portions of this equipmenit. Do not
be'misled by the low-voltage rating (5-to 60.V
dc} of the current sources. Severe. persgnai.
injury and equipment damage will ocour if
the current.sources are shorted (directly con-
nected) t6 ground-or ground returns by tools

ortest equipment,

Observe all caution and danger instruction.
signs mounted on equipment.

During installation and maintenance, ¢heck
cabinet grounds in accordance with preven-
tive maintenance schedule.

If personnel have been exposed to electrical
shock and suffered respiratory or cardiac
arrest, immediately perform respiratory or
resuscatatmn procedures as required.

NOTE

For hazards associated with the com-

munications subsystem, real property

installed equipmen (RPIE), and other
government furnished equipment

(GFE) or vendor equipment, refer to
appropriate manuals furnished with
the item,

A, DCVOLTAGE HAZARDS.
1.

24 to 60 V De. A potential of 24-t0 60 V de
exists between certain power buses within
the following equipment:
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a. Transmitter module, ‘Units 110 through
121, (cabinet 1) and power supply (cabinet
2) 24 and 28 V dc power supplies.

'b. Exciter/auxiliary exciter, Units 151 and
152, 24 V de, 60V de, and 60 V dc power
supphes

‘2. 200 to 5000V Dc. Potentials of 200 to 5000
- Vdc exist between certain power supply
lines and ground within the transmitter
module cabinet and high voltage power sup-

ply (HVPS) cabinet.

3. 10,000V Dc-or More. Potentials in excess of
10,000 V d¢ exist within the HVPS cabinet
and the transmitter module cabinet;

B. DC CURRENT HAZARDS. Certain low volt-
age power supplies, 25 A de or more, in the follow-
ing equipments are bused together. They supply
extremely high current at voltages ranging from 5
to 60 V dc In addltxon to the hlgh contmuous cur-

avaliable at the buses may exceed hundreds of'
amperes. Direct connections (shorts) placed any-
where across the output lines from these supplies
may cause damage to the equipment and severe

burns or temporary flash-blindness to personnel.
1. Transmitter module, Units 110 through 121,
15 Vde, 24 V de,. and 28 V de power: supphes

2. Transmit beamformer, Unit 150, ac-to-de
converter, 5V deand 15 Vde power supphes

3. Exciter/auxiliary exciter, Units 151 and 152,
5V de, 15V de, 24V dc and 60V dc power
supphes

C. AC VOLTAGE AND CURRENT HAZARDS.

1. 60 Cycle 120/208 V Ac. High-voltage, high-
amperage, 60- cycle power is supplied to and
is present within the foﬁowmg equiprent:

a. Transmitter module, Units 110 through
’ 121

b. High Voltage Power Supply, Units 122
through 133

¢. Transmit beamformer, Unit 150, fan
assembly, service receptac}es and ac-to-de
converter

d. Exciter/auxiliary -exciter, Units 151 and
152, fan assembly, service receptacles, syn-
thesmers, analog-to-digital converter (A/
DC), and calibrator,

2. 1000V Ac to 5000V Ac. Potentials in excess
of 1000 V ac exist within the transmitter
HVPS.

3. 10,000 V Ac or More, Potentials in excess of

10,000 V ac exist within the high voltage ac
smtch high voltage power supply, and
transmltter disconnect switch.

D. LIGHTNING HAZARDS. No maintenance
shall be performed on the transmit antenna towers
or ground screens when thunderstorms are immi-
nent orin progress.
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DANGER - RF RADIATION HAZARD

HNO ACCESS

1| warning ||

RADIO FREQUENCY RADIATION

HAZARDS
The radio frequency (RF) radiation
hazards listed in A through D below
exist for the transmitter group. For
hazards associated with RPIE and
other GFE or vendor equipmernt, refer
to appropriate manuals furnished with
the item.

A. RADIO FREQUENCY RADIATION
HAZARDS. The transmitters of the. transmitter
group generate and radiate high power RF energy
through the anténna elements into free space. The
RF radiation fields inside the transmitter module
(cabinet 1) and RF radiation from the transmit
antenna elements present a potential hazard to per-
sonnel unless certain safety precautmns are fol-
lowed. The RF radiation heats the body tissues.
When the power or-energy density is high enough,

the radiation may produce enough heat to damage

the body tissues ‘permanently. Recent research has

indicated some nonthermal biological effects, Pre-
:cautions must be taken so that personnel are not
exposed to RF radiation levels that are in excess of
the RF radiation protection guides below. For nor-
mal environmental conditions and for incident elec-

tromagnetic energy of frequencxes from 2 to 3 MHz,
the radiation protection guide is 100 mW/cm?, For
frequencies from 3 MHz to 30 MHz, the radiation
protectlon gulde exposure limit at any frequency
can be found by dividing 900 by the frequency in
The result is in milliwatts per
square centimeter. The power denszty is averaged.

‘over any 0.1 hour (6 minute). period. This means.
‘the foliowmg

Power density: 100 mW/em? (in milliwatts per
square centimeter) for frequencies from 2 to 3
MHz during 0.1 hour period.

Energy density: 10 mW hrs/cm? (in milliwatt-
hours per square centimeter) for frequencies
from 2 to 8 MHz during any 0.1 hour period.

Power density: 900/(frequency in MHz)? {in
milliwatts per square centimeter) during any
0.1 hour period (3 to 36 MHz).

Energy density: 90/(frequency in MHz)? (in
milliwatt-hours per square centimeter) during
any 0.1 hour period (3 to 30 MHz)..

These formulated recommendafnons pertain to.

‘both whole body irradiation and partial body irradi-
ation. Partial body irradiation must be included
since it has been shown that some parts of the

human body (e.g., eyes, testicles) may be harmed if
exposed to incident radiation levels significantly in
excess of the recommended levels.

An RF radiation hazard in excess of the radia-
tion protection gulde given above exists inside the
transmitter module (cabiriet 1) and in the area
inside the interlocked antenna field fence. Because
the transmit antenna beam is elevated, any ele-
vated object entering the beam (over 10 feet from

the ground) will encounter hazardous levels at dis-
tances beyond thé main antenna field fence.

B. RADIO FREQUENCY RADIATION HAZ-

ARD TO PACEMAKERS. The RF radiation due
to a stationary beam from the transmitter group
could present a potential hazard to personnel wear-

ing cardiac pacemakers. With consideration for the
,eﬁ’ect of frequency, an E-field of 200 V/meter (rms)
is the recommended safe operating limit. for pace-
maker wearers, Levels above this limit will exist
inside the interiocked antenna field fence.

C. RADIO FREQUENCY RADIATION HAZ-
ARD TO ELECTROEXPLOSIVE DEVICES,

The RF radiation from the transmitter group could

cause accidental detonation of electroexplosive
devices (EEDs). With. consideration for the effect of

,frequent:y, an average power density of 0.01 W/

square meter is the recommended safe operating
limit for EEDs in an exposed condition, At this
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level, Hazardous Electremagnetlc Radiation to Ord-
nance (HERO) restrictions shall be enforced out toa

distance of 3121 meters (10,144 feet) in front of the

‘transmit antenna eiements or 901 meters (2928
feet) in front of the sounder antenna. This distance

shall be doubled if reflections, that could double the

field intensity, are to be considered. Because the

transmit beam is elevated, the antenna gain was

not included when ca}cu}atmg the above distance.
Any elevated objects entering the beam will encoun-
ter hazardous levels at distances greater than those
given above.

U.8. Air Force regulation AFR 127-100, enti-
tled Expioswe Safety Standards, establishes safety
limits in- regard to hazards of electromagnetic radia=

tion to eiectroexpioswe devices. The limits are

defined for various conﬁguratzons and conditions for

‘EEDs. In general, the limits are given for EEDs in
‘transport and/or storage in nonmetallic containers

‘when there are no known EEDs in the area.

Although the indicated limits for EEDs are
expressed as average power levels, the averaging.
for beam movement is not. always acceptable This
is because the fusible link in some EEDs nght»

explode after exposure to power density levels in
excess of the limit for very short periods of time.
Averaging for beam movement is not. used here
because the OTH beam can dwell at one azimuth
angle for up to several seconds even when it is'scan-
ning: The recommended average power demnty
limit for EEDs in transport and/or storage is 0.26
‘W/square meter. At this level the safe distance
{from. transmit antenna) for EEDs in transport or
storage is 985 meters (3200 feet) or 285 meters (926

feet) for the sounder antenna. Beécause the transmit

beam is elevated, the antenna gain was not
included when ca]culatmg the above distance. Any

elevated object entering the beam will encounter

hazardous levels at distances greater than those
given above.

D. RADIO FREQUENCY RADIATION HAZ-
ARD PRECAUTIONS. The following RF radia-
tion hazard precautions shall be observed when
operating or performing maintenance on the trans-
‘hit antennas:

1. Proper precautions shall be taken to protect

pacemaker users.

2. Visual inspection of the transmit and
sounder antennas can be conducted with the
radar system fuliy operational and radiat-

ing, provided the personnel remain behind
‘the safety fence and do not work above 10
feet in elevation at all times during the
{mspectmn

3. Maintenance shall not be conducted on the |

transmit or sounder antennas, ground

screens, or any equipment inside the
antenna field fence unless all the: respectlve
site radar system transmitters are definitely
turned off so as not to radiate for the purpose
of such maintenance.

Perform initial and periodic RF radiation
surveys outside the safety fences including
the entire length of the back of the transmit.
antenna field at predetermined intervals to
determine if any personnel hazards exist

resulting from radar system radiation or
adjacent RF radiation sources. The survey

shall include measurements from towers,

poles, buildings, and other surfaces. If haz-
ardous areas exist, ensure that radlatlon

restrictions are estabhsbed and put into
effect and that required warning signs are
posted and observed. by personnel.

Prior to- and during operation and mainte-
nance, observe all radiation restrictions in-
effect at-the radar site.

Do not attempt to climb, step, or stand on
transmit elements located on the towers in

‘the transmit antenna field. Damage may
oceur to the antenna structure and RF radia-

tion may exist,
In accordance :w,ith.»design requirements:-

The primary radar system is designed to
prevent RF radiation when the key from
the high voltage main switch cabinet is
inserted and rotated in the transmitter
building key block. Only then ¢an. the
antenna field gate keys be released from
the key block allowing access to the trans-
‘mit antenna field. Do net, under any cir-
cumstances, attempt to defeat the equip-
ment interlocks that implement this safety
provision when operating or performing
maintenance on the radar system.

The transmit sounder system is designed
to prevent RF radiation when the two keys
from the distribution panel circuit break-
ers are inserted and rotated in the trans-
mitter building key block. Only then can
the antenna field gate keys be released
from the key block allowing access to the.
transmit sounder antenna field. Do not,
under any circumstances, attempt to
defeat the equipment; mter}ocks that
implement this safety provision when oper-
ating or performing maintenance on the
radar set.

If personnel are suspected or known to have
been exposed to RF radiation in excess of RF
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11

‘protection gmde, seek ‘medical advice
‘immediately.

Do not stand in front of the transmit ele-
‘ments (inside fenced area) as an RF radia-

tion hazard may exist.
Do not attempt to defeat equipment inter-
locks and operate the transmitter modules

{cabinet 1) with any of the shields, panels, or
covers removed. Hazardous RF and X-ray

fields exist within the transmitter module

cabinet.

Do niot attempt to-disconnect RF high power
»coaxaa} transmission hnes from g transmit-

ter module cabmet orfrom each other, while

the transmitter or any of the other transmit-

ters are operating. The transmitter may not
automatically shut down due to high voltage

12:
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standing wave ratio (VSWR). In addition,
‘high levels of RF energy may be coupled
from the other transmitters to the antenna
elements associated with the transmission
lines and may be present within the trans-
‘mission lines.
burnsto personnel due to RF radiation from
the open transmission line conneéctions could
oteur. :

In either case, severe RF

Always perform an RF radiation survey to
determine if a hazard exists after performing
a maintenance action which requires
removal, disconnection; or replacement -of
transmlssmn Lmes or connectoz 8, or trans~
sthches where the transmxssmn Imes are
connected.
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CAUTI QN
RADIATION AREA

[ X

a

1. Perform initial and periodic X-ray emission

xxii

 WARNING

X-RAY RADIATION HAZARD

Hazardous X-ray radiation may cause

‘death or serious injury to personnel.
‘MIL-STD-454, Requirement 1, defines
an X-ray radxat;on area. to be an area
‘where the level of X-ray radiation
exceeds 2.0 milliroentgen/hour at a
distance of 5 centimeters from the
source of the X-ray emissions. The
high power tetrode tubes in the trans-
mitter module units generate X-rays
as a result-of the electrons striking the.

metal structure wzthm the tube.
Shielding incorporated in construction

of the cabinet normally prevents any

X-ray radiation hazard to personnel.
However, should any of these protec-
tive sh}el(is doors, etc. be damaged or
otherwise become defectzve, or. person-

‘nel place themselves.in close proxzmxty
‘to the tubes when high voltage is
‘applied, injury from X-ray radiation
could result. The following precau-
tions should be observed regarding X-
ray radiation hazards:

level surveys to determine if an X-ray radiation

“ hazard exists at edges of the trarismitter mod-

ule cabinet doors. Perform the X-ray level sur

vey in accordance with the established survey
‘procedures.

2. Insure that all X-ray radiation hazard areas are
properly posted ‘with X—ray radiation hazard

warning signs.

3. If personnel are suspected or known to have
been exposed to X-ray emissions in excess of the-
X-ray radiation protection guide, they are

required to seek medical advice immediately.
In addition, any such oceurrence must be
reported to the safety specialist so that -appro-
priate action to eliminate the cause of the haz-
ard can be taken.
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WARNING

TOXIC MATERIAL/
ENVIRONMENTAL HAZARDS,
MAJOR MAINTENANCE HAZARDS,
FIRE SUPPRESSION HAZARDS,
FIRE/EXPLOSION HAZARDS

NOTE
The hazards. listed in A through D

below exist when performing mainte-
nance of the transmitter group. For

‘hazards associated with RPIE, GFE, or

other vendor equipment, refer to
appropriate manuals furnished with

‘the item.
A. TOXIC

HAZARDS.

1

Toxic or Flammable Sclvents and Corrosive
Chemicals. Cleaning and painting opera-
tions may involve the use of caustic or acid
solutions, skin irritants, and organie sol-

verits that are ﬁammabie and/or toxic. The
following ‘minimum precautions must be

observed by personnel using such materials:

Work only in well-ventilated areas. Do not
rely on eqmpmez‘xt TOOW Ven ﬂatzng system.
for this purpose since it may be recirculat-

ing a major part of the equipment room air.

Open equipment room doors and use

-exhatst fans.

‘Wear organic vapor respirators when using

organic solvents or corrosive chemicals,

‘Wear chemical safety go;,gies gloves, and
aprons when using corrosive chemicals.

Do not use flammable chemicals near
flame or electrical sparks.

Maintain a fully-stocked first-aid cabinet
nearby for emergency treatment of scalds,
chemical burns, ete.

Maintain a fresh water supply nearby with
a flexible nozzle to flush away corrosive
chemicals from any part of the body.

Observe and follow sll cautions, warnings,
and procedures on containers- for- solvents,
paints, and ¢leaning chemicals.

If personnel suffer respiratory or cardiac
failure due to toxic hazards, immediately
perform respiratory or resuscitation proce-
dures as applicable. Seek medical atten-
tion as soon as possible if exposure to toxic
materials occurs,

Beryllium Oxide. The tubes in transmitters
contain parts made of beryllium oxide which
is inert in the form used. Do not attempt to.
cut open sealed devices containing beryllium
oxide parts or attempt to cut, grmd file, or
machine beryllium oxide parts in any man-
ner. Beryllium oxide dust particles are toxic.

They are a hazard to health when ingested,

inhaled, or deposzteci i open. wounds., If

beryﬁmm oxide partmies are ingested,
inhaled, or deposited in open ‘wounds, con-
sult meélcai officer immediately.

Benzene, Carbon Tetrachloride, and Trichlo-
roethane Solvents. Do nof usethese solvents
for cleaning. The fumes are toxic and are a
hazard to health. The fumes can cause death
by central nervous system depression.

Freen ané Fre{m ?E iEse oniy Freon TS far

spen ﬁame or mtefxse %eat Freon com~
pounds will decompose into. extremely toxic
phosgene gas (odor of new-mown hay) and
may c¢ause death.

MAJOR MAINTENANCE HAZARDS. The
precautions given in 1 through 4 below must be
observed to prevent personnel i injury or death.

xxiii
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1. Verify that bused power supplies are turned off

and buses discharged before attempting main--

‘tenance of power supplies or backpianes

2. When remowng test equipment weighing 35
pounds minimum (power supplies, synthesiz-
ers, spectrum analyzers, sweep generators, or
:frequency standards) exercise caufion to pre-
‘vent personnel injury due to the weight of these
‘assemblies. Observe any weight hazard warn-
ing labels on AN/FPS-118 equipment.

3. If horn sounds and fire light is flashing, person-
nel have approx;mateiy 30 seconds to clear the
equipment group area before Halon is dis-
charged on the area.

4. During maintenance refer to TO 00-25-234 for
precautionary measures that shall be taken
while handling electmstatzcally sensitive equip-

ment. Electrostatxca]ly sensitive components:

are listed in the illustrated parts breakdown.

5. Deionized cooling water at pressures up to 80
1bf/in? is connected through reinforced hoses to
the transmitter modules and to the sounder
amphﬁers Before performing maintenance on
‘piping or water-cooled assemblies and .compo-
‘nents within these units, make sure the RPIE
‘water supply and return valves have been
‘turned off and the water pressure within the
‘units has been vented.

6. Compressed air at pressures up to 20 1bffin? is
connected to the transmitter modules to operate.
various pneumatic devices. Before performing
‘maintensnce on piping or any pneumatic
devices of the transmitter module, make sure
that the RPIE compressed gir supply valve for
the transmitter module has been turned off,
and the air pressure within the unit has been
vented.

7. When perf“ormmg maintenance on the transmit-
tery receiver, soander or communications f;ropo
radio. antennas and transmission lines in
inclement weather, make sure appropriate pro-
tective clothing and gloves are worn to prevent
hypothermla or frosthbite..

C. FIRE SUPPRESSION HAZARDS. Halon
1301 used in deluge suppression systems and Halon
1211 used in portable extmgmshers are low order
toxins which are not hazardous in and of them-
selves at concentration levels necessary for fire
extmgmshment However, certain precautions
must be taken in the event of a Halon spill or when
exposed to the ¢ombination of the products of com-
‘bustion and Halon extinguishment agents. These
‘precautions are as follows:

EXIV

1. Observe the following precautions in the

event of a spill or ruptured tank to prevent

overexposure. High concentration levels of

Halon may cause acute cardiac and. respira-
‘tory effects.

& Halon 1211

(1) Notify safety personnel, ventilate area,
and wear protective clothing and
required equipment for clean-up. Do
not- smoke with contaminated hands.
Do not consume food in areas of use, Do
not allow liquid to contact skin or eyes.
Avoid inhalation of vapors. Avoid con-
tamination of tobacco and food.

(2} Small spﬂ}s do not require respiratory

protection in well-ventilated areas. Use
Self-Contained Breathing Apparatus

(SCBA) when cleaning up large spills.

(3) First aid procedures include flushing

exposed eyes with water for 15 minutes,

washing exposed skin with soap and.

water, moving inhalation victim to fresh
air, and providing oxygen and artificial
ventilation if required. Seek medical
advice in all cases.

b. Halon 1301.

(1) Move leaking cylinders to a ventilated
area (outside of building, if necessary).
Completely discharge cylinder contents
and return defective c¢ylinders to
vendor. '

(2)  If respiratory probiems are noted, move
victim to fresh air and provide supp]e-

mental oxygen. Administer artificial
respiration if required and seek medical

advice immediately.

2. In the event of a fire, observe the following

precautions when using Halon 1211.

a.  Use extinguishers only in the event of a
fire, being careful not to inhale vapors from
the products of combustion. In all but the
beginning stage of a fire, evacuate and do
not attempt extinguishment.

b. During overhaul operations, observe the
same precautions as for a spill.

D. FIRE/EXPLOSION HAZARDS.

1. Solvent. Solvents used in thirners, paints,
and certain cleaners are extremely flamma-
ble. They are toxic and are hazardous to
health. To avoid explosions and fire, do not
use pamts, thmners and cleaners near flame

or electrical sparks. When using these items




in a confined area, the area must be venti:
lated to outside air to avoid explosive or toxic
‘concentration of the solvent fumes, Do not.
rely on. equlpment room ventilating system
for this purpose since it may be. recn‘culatmg
‘a ‘major part of the eguipment room. air,

‘Open equipment room doors and use exhaust.
fans. In addition to adequate ventilation,

:orgamc respirators must be worn to reduce
‘the toxic effects of the solvents. If personnel
‘suffer respiratory or cardiac failure due to
the hazards listed above, immediately per-
form respiratory or resuscitation procedures

TO 31P6-2FPS5118-71

as applicable, When, and if possible, seek

‘medical advice.

‘Electrolytic. Capacitor. Ensure terminal

polarity markings [positive (+) and negative
{-)] are observed when connecting electrolytic
capacitors to de {+) and (-) buses. If capaci-

tors are installed backwards (reverse polar-
"xty) an explosion will result when devoltage
is apphed

xxv/{xzvi blank)
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i 1 PURPOSE.

1. Transmitter Groups OT-139/FPS-118(Vy¥1,
OT-139A/FPS-118(V)™W1, OT-180/FPS-
118(Vy™2, and OT- 180AIFPS 118M2 are
major equipmént groups of the AN/ /FPS-
118(V) radar set. The radar set is an Over-

The-Horizon Backscatter (OTH-B} radar. It

provides surveillance, tracking, and identifi-

cation of aircraft over 180° of azimuth at

ranges that extend from 500 to 1800 nautical
miles (nmi) maximum. The radar set con-

sists of three 60° operating segments desig-
nated as 1, 2, and 3. They have components
located at t,hree separate locations; transmit.

site, receive site, and operations center (OC).

2. The Transmitter Groups are part.of the seg-
ment 1, 2, and 3 transmit subsystem equip-
ment iocated at the transmit site. At each
segment, the group supports the radar set
‘mission. It provides waveform generation,
beamforming, beamsteering, power amplifi:
cation, and radiation into space.of the radar
'tranﬁm;tted signal.

3. For: &mphﬁcahon the common name trans-
‘mitter group is substituted for Transmitter

Groups. OT-139/FPS-118(V)¥1, OT-139A/

FPS-118(V)™1, OT-180/FPS-118(V)™2, and
OT-180A/FPS-1182 throughout this techni-
¢al order (TO).

1-2 DESCRIPTION.

1. The transmitter group radiates high power
radio frequency (RF) signals for surveillance.
The transmitter group (Figure 1-1) consists
of a transmit antenna, Unit 100; 12 identical
eiemental transmitters; transm;t beam-
former (TBF), Unit 150; and exciter and aux-
iliary exciter, Units 151 and 152, The 12
elemental transmitters consist of transmit-
ter modules (TMs), Units 110 through 121;
high voltage power supplies (HVPSs), Umts
122 through 133; and high voltage ac
(HVAC) switches, Units 222 through 233.

2. The TMs, HVPSs, and HVAC switches are
on the main floor of the transmit site build-
ng. The location of the units is shewn in
Figure 1-2. The TBF, exciter, and auxiliary
exciter; Units 150, 151, and 152, respec-
tively, are in.the. contrsl and momtor room-of
the transmit site building,

frequency bands.
through F. The antenna ground screen extends to
750 feet in length and 4913 feet in width. The

1-2.1 Transmit Antenna, Unit 100. Transmit
antenna, Unit 100 (Figure 1-3) 15 a broadside. array.

It extends to 3640 feet. The antenna comprises six
subarrays of broadband dxpole elements with ‘back_.
and ground screens. Each of the subarrays compris-
ing 12 dipole elements is dedicated to one of six
The bands are designated A

hexght of the backsereen varies with frequency At
the lowest frequency it reaches 135 feet in height.

The maximum length of the broadband dipole at the

lowest operating frequency is 77.1 feet. This length

is veduced to 8.6 feet at the h1ghest operating fre-
quency. Figure 1-3, Sheet 2, shows how the dimen-

sions and orientation of the dipole elements vary
with frequency. Interface between the transmitter

and the transmit antenna d}pole elements is via a
goaxial line and balun.

1-2.2 Transmltter Meduies Umts 11(3 through,

121.

1. The TM (Figure 1-4) is 1 of 12 identical
‘units. Each TMis capable of producing a RF
100 kW output over one of six frequency sub-
bands in the range of 5 to 28 MHz. External
excitation is supplied to each by exciter, Unit
151, via the TBF, Unit 150. The RF oufput
from the TM is cennected to dedicated trans-
mit antenna eleménts by coaxial transmls-
sion Hnes.

2. Components.of the TM are:in a free-standing
metal cabinet. The internal parts are acces-
sible by doors on the cabinet. The doors are
interlocked electrically to protect persoiinel
from high voltage shock.

3. TheTM consists of a control and monitoring
panel, four amplifier stages with frequency
bandpass filters between each stage, six out~
put frequency bandpass filters, and six out-
put transfer switches. The ontput 18 con-
nected to an antenna system. E‘iowever the
output switches allow only one band of RF to
be connected to-the antenna at one time:

4, The c¢ontrol and momt&nng panels are
shown in Figure 1-4, Sheet 2. These panels
are used for monitoring, d;splay, and protec-
tion of circuit parameters in the elemental

Change 1 1-1
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transmitter. The control voltage power sup-

plies (PSg), control relays and broadband
low level amplifier are in the control and
‘monitoring panel area. The input RF sxgnai
remote control commands, and remote moni-
toring signals are recexved and distributed
by the control and monitoring panel.

The last three amplifier stages in the TM are

similar. Each stage consists of a tetrode vac-
uum tube, a grid bias PS assembly, filament
PS of discrete components, and anode and

screen power furnished by the related HVPS

unit. Each amplifier stage has a dammy

load connected to the grid of the electron

tube. The contro!l and monitor panel com-
prises the following individual panels

Meter assembly A13. The top panel is

meter assembly A13. The meter assembly
panel contains nine meters to monitor

transmitter parameters:

Control/status and card assembly panel
Al. The control/status and card assembly
panel is the second panel from the top.
This panel contains control switches, sta-
tus indicators, and a circuit card panel.
Eight circuit card assemblies are located
behind the cireuit ¢ard panel.

” Bias adjust panel A9. Bias adjust panel A9
is the third panel from the top. This panel
contains variable resistors for adjusting

the static -current on the -intermedisdte.

power amplifier (IPA), driver amplifier;
and power amplifier (PA) tubes.

Broadband RF PA AR1. The broadband
RF PA is located below bias. adjust panel
A9. This amplifier is 2 low level RF ampli-
fier. It contains an RF wattmeter on its
front panel to indicate its power output.

Signal monitor panel A25. The. signal mon-
itor panel is-the second panel up from the
bottom. This panei consists of BNC test
points for connectmg external test equip-
‘ment to monitor various RF signal levels..

Electronic system protection panel A23.
The electronic system protection panel is
Tocated at the bottom. This panel contains
the cireuit breakers that supply power to
various. units within the elemental
transmitter.

For additional information on the TM, see
TO 31P6-2FP5118-81.

TO 31P6-2FPS118-71

1:2.3  High Voltage Power Supphes "{)mts 122
through 133. ’

1. The HVPS (Fxgure 1-4, Sheet 1) is 1 of 12
identical units. Each HVPS is associated
with one of the TMs. The HVPS contains the
de anode and screen PSs for the T™ interme-
diate, driver, and PA tube stages. In addi-
tion, the HVPS contains a vacaum coniactor
for the 12,470 V, 3‘phase 60-Hz ac power,
the erowbar the main circuit breaker (CB)
for the 208 V ac distribution, a méter assem-
bly panel, and a ¢ircuit protectmn panel,

2. Meter assembly panel A3 and electrical pro-
tection panel A2 (Sheet 3) are on the right
side of the HVPS unit. The meter assembly
panel contains six analog méters that moni-
tor primary input ac voltage and ciirrent,
and the dc anode and screen PS voltages.
The selection of specific monitoring parame-
ters is by meter select switches on the elec-
trical protection paneél. This panel also con-
tains BNC connectors to monitor ac voltage
and current and de voitage waveforms, and a.
system protection group of CBs that are
associated with the control of the HVPS
subassemblies.

3. Each HVPS is in a free- -standing metal cabi-
net. Aircooling for the TM and HVPS enters
at the top of the HVPS at the rate of 4600 to
5000 ¢fm. Approx;mateiy one-half of the air
is ducted to the TM while the other one-half
cools the HVPS. The HVPS air is exhausted
at a port located on the top of the cabinet.

4. For additional information on the HVPS, see
TO 31P8-2FPS118-81.

1-2.4 High Voltage Ac Switches, Units 222
through 233. The HVAC switch (F1gures 1-1 and
1-4, Sheet 1), is'1 of 12 identical units. The group of
12 HVAC switches serves as the main disconnect for
the 12,470V, 3- p’nase 60-Hz ac input to the KVPSS

The HVAC switch is a fused 3~pole knife type. Itis
operated manually. It has provisions for key inter-
locks associated with the transmitter that it inter-
faces. The HVAC switch is located behind a safety
barrier in the switch cabineét, The cabinet has
safety doors for access to the three fuses. Interface:
between each HVAC switch output and the associ-
ated HVPS mput is made at the top of the respec-
tive cabinets via an interconnecting box (raceway)
common- to-all switches and power supplies. The
raceway carries 12 sets of 12,470 V ac plus ground

1-9



TO 31P6-2FPS118-71

cables. One set is used to connect sach ac switch to
a corresponding HVPS,

1-2.5 Transmit Beamformer, u Umt 150

L

1-10

The TBF, Unit 150 (Figure 1-5), consists of a
single equipment. cabinet, The cabineét con-
tains all of the hardware to provide ‘beam-
steering drive inputs to the 12 transmitter
PA modules. The TBF is located in the con-

trol and monitor room of the transmit site

building.

Figure 1-5, Sheet 1, shows the front view of
‘the TBF cabinet and its complement of rack

mounted assemblies. Uppermost in the cabi-
net is.the power ON/OFF assembly N2. Cir-

cuit breaker CB1 is the power ON/OFF

device for various regulated power supplies
in the TBF cabinet. Below the N2 assembly
is assembly N3. Digital wire wrap boards
(WWBs) N3A101 and N3A105 through

NB3A115 are in this assembly. The specific

name of each board and its reference desig-
nator are shown in legend A (Sheet'3). Ana-

log printed wiring board (PWB) assemblies
‘N4 and N5, located midway in the TBF cabi-.
net, contain analog boards N4Al through
‘N4A18 and N5A1 through N5A1S8, respec-
tively. The specific name of each board and
its reference designator are given in legends
B or C (Sheet 3). Below the N5 assembly is
chanunel balance N6 showing two manual
balance controls. If removal of a8 PWB board

becomes necessary, a PWB ¢ard extractor is
mounted internally on this assembly. Ana-
log PWB assembly N7 is in the lower-half of
the TBF cabinet, below the channel balance
panel. It contains five analog boards, ie.,

N7A1, N7A7, N7A8, N7A10, and N7AIl.
The specific board names and their reference

designators are listed in legend D (Sheet 3).

‘A calibration multiplexer (MUX) assembly
‘N8 is above the lowermost panel in the TBF
cabinet. It functions as a switching network.
It samples various parameters of the trans-
‘mitter group. An empty panel below the
MUX is usable as an access port to the MUX.

Figure 1-5, Sheet 2, shows the rear view. of

the TBF cabinet. It also shows the locations
of varicus components and assemblies.
Uppermost. in the cabinet is switching
assembly A1l. This assembly provides
selected paths for the 12 transmit channels.

Below this assembly is monitor panel A3. It

has provisions for making manual adjust-

‘ments for output voltage on regulated PSs.
‘The midsection of the TBF cabinet has eight.
'voltage regulators. These regulators include

VR1 and VR2 (+5 V do), VR3 and VR4 (5 V
dc), VRS and VR6 (+15 V d¢), and VR7 and
‘VR8 (-15 V dc). The lower left side of the
cabinet has the ac-to-de converter A2. This

converter supplies de power to the voltage
Tegulators.

Power input and signal input/output (I/0)
cabling is done through the top of the TBF
cabinet. Cooling required by the converter
and other assemblies in the TBF cabinet is
provided by fan assembly N10A1. This is in
the extreme lower portion of the cabinet. Air
input at the rate of 230 scfm has its intake at.

the bottom of the cabinet. It is exhausted at

the top of the cabinet.

1-2:6 Exciter and Auxi‘l_i'ary,vExci‘ter,:_Un‘_its 151

and 152,

1.

Exciter and auxiliary exciter, Units 151 and
152, respectively, (Figure 1-6) are identical.
Each unit consists of a single equipment cab-
inet. The cabinet contains hardware to-gen-
erate RF drive signals used by the TBF. The
exciter and auxiliary exciter are in the con-
trol and monitor room in the transmit site

building.

Sheet 2 shows the front view of the exciter
and auxiliary exciter cabinet and the rack

‘mounted assemblies. Located at the top of

the cabinet (Sheet 1) are temperature sens-
ing switches S1 and S2, relays K1, K2, and
K3, and LOCAL/REMOTE switch S3.
Shown on Sheet 2 at the top left of the cabi-
net are PS controllers N4A1 and N4A2, and
the divider assembly. Fan assembly Al4 is
at the top right of the cabinet. Below the fan
assembly are circuit breakers CB1 through
CB5 (Sheet 4). Circuit breaker CB1 ccontrols.
cabinet ac power., Circuit breakers CB2
through CB5 control dc power to +60 V de
power supply A6, -60 V dc power supply A7,
+15 'V dc power supply A8, and -15 V de

power supply A9. These PSs are located
below the CBs. Near the fop left of the cabi-

net is rack mounted converter A2, Below
converter A2 is analog bucket N1. Analog

boards N1A1 through N1A7, N1A9, and

N1A11 through N1A13 are in-this assembly.
The specific name of each board and its refer-
ence designator are shown in legend A
(Sheet 3). Analog bucket N2 located below.
N1 contains boards N2A1 through N2A13.
The specific names of these boards and their
reference designators are shown in legend B
(Sheet 3). Digital bucket N3 is below analog
bucket N2. Digital boards N3A101 through.
N3A108 and N3A113 through N3A116 are in
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Figare 1-5. Transmit Beamformer, Unit 150 (Sheet 3 of 3)
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LOCAL/REMOTE
SWITCH

RELAY  RELAY RELAY
K3 K2: K1

J

TEMP: ‘,
COSWITCH  TEMPSWITCH $1

A

(FRONT — DOOR OPEN) ‘GTA46302-1A

Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 1 of 6)
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~¥60'VOLT POWER SUPPLY A6
_ —60 YOLT POWER SUPPLY A7

POWER SUPPLY
CONTROLLER N4A2

POWER SUPPLY.
CONTROLLER N4A1

_+15'VOLT POWER SUPPLY A8
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~15VOLT POWER.SUPPLY A9

CONVERTER A2’

ANALOG BUCKET N1 7
LEGEND A (SHEET 3}

»TRANSFER SWITCH
ASSEMBLY A15

f ?Nsmnj © n3atte
REF > (RE

ANALOG BUCKET N27
LEGEND B {SH EE.T 3}

X}

iy

DIGITAL BUCKET N3,
LEGEND C (SHEET 3)

LI CALIBRATION

AT | |_——"RECEIVER A1

SYNTHESIZER A5 *

)
{

SYNTHESIZER A4

8.8 8

""'ﬁ"".‘

..,\.\_\

CALIBRATOR A3

{FRONT = DOOR OPEN) GTABE302:24

(NOTE: A3 is non-functional in Unit 152 and mdy be used as a hot spare for Unit 151.) l

‘ Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 2 of 6)
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SUM TAPER ATTENUATOR  N1A12 | T T nzatte

POWER AMPLIFIER N1A13

ANALOG BUCKET N2
LEGEND B

RADIO FREQUENCY OSCILLATOR  N2A1
RADIO FREQUENCY OSCILLATOR  N2A2Z
RADIO FREQUENCY OSCILLATOR  N2A3
{ RADIO FREQUENCY OSCILLATOR N2A4
| RADIO FREQUENCY OSCILLATOR  N2A5
 RADIO FREQUENCY OSCILLATOR  N2A6
| RADIO FREQUENCY OSCILLATOR  N2A7
| RADIO FREQUENCY OSCILLATOR  N2A8
| RADIO FREQUENCY OSCILLATOR  N2A9
| RADIO FREQUENCY OSCILLATOR  N2A10
| RADIO FREQUENCY OSCILLATOR  N2A1T
| RADIO FREQUENCY OSCILLATOR N2A12 |
| RADIO FREQUENCY OSCILLATOR  N2A13 |

GTA46302-3A

Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 3 of 6) .
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|
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| CIRCUIT BREAKER T
: cB2 .

| circurT sreaker” |
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GTA463024A

Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 4 of 6)
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GTA46302.5A

Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 5 of 6)
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. Figure 1-6. Exciter and Auxiliary Exciter, Units 151 and 152 (Sheet 6 of 6)
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this assembly. The specific board names and
their reference designators are shown in leg-
end C (Sheet 3). At the bottom left of the
cabinet, and mounted in descending position,
_are synthesizer A5, synthesizer A4, and cali-
brator A3. To the nght of these units is
‘mounted ealibration receiver Al. Transfér
switch assembly A15 is above calibration
receiver Al. A divider assembly made up of

‘transformers T1 and T2 and dividers HY1
‘through HY9 is located as shown in Sheets 2

‘and 6 of the figure.

3. The rear view of the exciter cabinet is shown.
on Sheet 5. Circuit breakers CB6 and CB7
control the ac power input for +5 V dc PSs
A10and A11. Circuit breakers CB8 and CB9
control the ac power-input for +24 V dc PSs
Al2 and A13. De-to-de (+24 V deto +5 V'de)
converter A16 is mounted in the rear upper
right corner of the exciter cabinets. It is
behind power supply controllers N4A1 and
N4A2. Circuit breaker CB10 controls the
cabinet ac power outlets.

4, Power input requirements ‘and signal /O
cabling are accomplished through the top of
the exciter and auxiliary exciter cabinet.
Fan assembly Al4 provides 118 scfm of air
flow to cool the assemblies within the
cabinets.

1-3 LEADING PARTICULARS.

Leading Particulars (Table 1-1) data for the
transmitter group includes power requirements,
equipment size and weight, and eqmpment heat
dissipation. Cabling requaremen%s are given in the
cabling diagrams and wiring lists in ¢ircuit diagram
TO 31P6-2FPS118-73-1, TO 31P6-2FPS118-73-2,
and the facility Real. Property Installed Equxpment
{RPIE) manuals.

1-4 CAPABILITIES AND LIMITATIONS.

‘Characteristics, parameter data, and environ-
‘mental requirements for the transmitter group are
in Table 1-2. For classified characteristics and
parameter data for the radar set, see TO 31P6-
2FPS118-1-1,

-5 EQEKPMENT SUPPLIED.

The Equipment Supplied List (Table 1-3) is a
tabulation of all supplied units and assemblies of
the transmitter group to the line replaceable unit
{LRU) component level. Table 1-3 identifies this
equipment by unit and reference designator, com-
mon name; official nomenclature, and part number.

1-20

A reference is prowded at each cabinet ievei entry
to the paragraph in this chapter containing the
associated equipment physical description. Cables
used with the -equipment are shown on the dia-
grams In circuit diagram TO 31P6-2FPS118:73-1.
Data about cables that are part of the equipment-

group are given in the illustrated parts. breakdown,
TO 31P6-2FPS118-74. Data about cables i comi-

mercial equipment used with the group-are given in

the manuals referenced from paragraph 1-8.

1-6 EQUIPMENT REQUIRED BUT NOT SUP-
PLIED.

The Equ;pment Required But Not Supplied
List (Table 1-4) glves all equipment needed (but not
supplied) for service or installation of the transmit-
ter group equipment. This equipment includes
tools, test equipment, cables, connectors, and. apph-
cabIe ‘Government furni ‘,ed property (GFP) Iden:
tification of this equipment in Table 1-4 includes
item number (reference from maintenance proce-
dures), nomenclature, manufacturer type/part num-
ber, manufacturer, and, as applicable, Commercial
and Government. Entaf,y (CAGE) code. The manu-

facturer typefpart number, manufacturer, and
CAGE information is one of several sources of sup-
ply for common tools. Also given are total ‘quanti-
ties used at the transmlt operation; and receive

sites. This informs the reader of the other users of
the same test equipment should the reader’s equip-
ment be inoperative, and it is necessary to borrow

an. operatwe umt In tbe event an. 1tem 18 not avali

the 1tem 1dent1ﬁca£:ons in Tabie 1- 4 are not consec-
utive. The identification given for each- entry in the
table is the identification number assigned to the
same item in the Equipment Required But Not Sup-
plied table for the radar set. Use of the identical
item numbers in this manual and radar set manual
provides. consistency among the set of AN/FPS-
1318(V) series TOs.

1-7 SPECIAL TOOLS AND TEST EQUIP-

MENT:

Special tools and test equipment lists (Tables
1-5 and 1-6) give those special tools and standard
and/or special test equipment required to support
maintenance of the transmitter group. Identifica-
tion-of special tools in Table 1-5.includes part num-
ber, manufacturer’s code or name and address,
nomenclature, and use. The use column is a refer.
ence-to the maintenance. procedure int Chapter 6 of
this manual descnbmg use of a tool. Identification
of test equipment listed in Table 1-6 includes type
designation, alternate type designation (where




applicable), nomenclature, and use. The use col
umn is a reference to & t;ypxcai maintenance proce-
dure in Chapter 6 of this manual describing use of
the respective test equipment.

18 RELATED TECHNICAL MANUALS,

Table 1-7 lists related TOs and publications
needed to operate and maintain the: equipment. For
a complete list of all AN/FPS-118(V) series TOs and
related publications, refer to the List of Applicable
Publications (LOAP), TO 31P6-2FPS118-01.

Table 1-1.

TO $1P6-2FPS118-71

Leading Particulars

Parameter/Equipment

Parteulars

Dimensions:
TMs, Units 110 through 121

‘HVPSs, Units 122 through 133

HVAC Switches, Units 222 through 233

TBF, Unit 150

Exciter and Auxiliary Exciter, Units 151 and 152
Unpacked Weight:

TMs, Units 110 thmugh 121

HVPSs, Units 122 ihrough 133

HVAC Switches, Units 222 through 233

TBF, Unit 150

Exciter and Auxiliary Exciter, Units 151 and 152

Power Requirement:

TMs, Units 110 through 121
Ac Power (from HVPS)

De power {from HVPS)

IPA

Driver

PA

HVPSs, Units 122 through 133

TBEF, Unit 150

85.00 in high; 15000 in wide; 54.75-in deep; 127 in
high to top of railing.

92.00 in high; 144.00 in wide; 90.00 in deep

90.00 in high; 48.00 in wide; 38.00 in deep

98.00 in high; 32.00-in wide; 32.00 in deep

98.00in high; 32.00 in wide; 32.00 in deep

5600 1b per unit
12,000 1b per unit
1800 1b per unit
800 1b

1350 b

208 V, 3-phase, 60-Hz ac, 10,000 VA
120 V, 1-phase, 60-Hz ac, 1000 VA

A{lﬂde 45 .kY, 6A, :Scre,en ,}vfﬁ-k_V, 0;5 .-A

Anode 11.0kV, 20A; Screen 15kV, 1.5 A
12,470 V, 3-phase, 60-Hz ac, 285,000 VA
208/120 V, 3-phase, 60-Hz ac, 14,000 VA

120 V, 1-phase, 60-Hz a¢, 1000 VA (UPS! Ridethru
Source)

208/120 V, 3-phase, 60-Hz ac, 2200 VA
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Table 1-1. Leading Particulars -CONT

— Parameter/Bquipment

Exciter and Auxiliary Exciter, Units 151 and 152
‘Heat Digsipation {nominal);

TMs, Units 110 through 121
HVPSs, Units 122 through 133
TBF, Unit 150

‘Exciter and Auxiliary Exciter, Units 151 and 152

208/120 V, 3-phase, 60-Hz ac, 1600 VA each unit

653,000 BTU/HR each unit
34,150 BTU/HR each unit
6830 BTU/HR

4712 BTU/HR each unit

"Uninterruptible Power Supply

Table 1-2. Capabilities and Limitations

__ Characteristic _

Parameter

Transmit Antenna, Unit 100:
Frequency Range

Number of Bands
Elements per Band

Power Handling

Directive Gain

Elevation Coverage
(-3 4B Points)

Azimuth Beamwidth
Séan Limits
Sidelobes

Backlobe

‘Elemental Transmitter, Units 110 through 133:

Type
Frequency Range
Subbands

122

Broadband Dipole (with balun)

5 to 28 MHz

6

12

100 kW from VSWR! = 1.0 to VSWR = 1.6
20.6 to 26.0 dB

5 MHz 7.5° to 30°

28 MHz 5° to 12°

7° to 9.9° at Broadside Uniform Illumination
+27° (-3 dB points to +30)

See classified TO 31P6-2FPS118-1-1

See classified TO 31P6-2FPS118-1-1

Broadband (vacuum tube design)
5 to 28 MHz

Band A 5.0 to 6.79 MHz

Band B 6.69 to 9.14 MHz
Band € 9.04 to 12.30 MHz
Band D 12:20 to 16.55 MHz
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Table 1-2. Capabilities and Limitations -CONT

Characteristic

Parameter

Subband Change Time

RF Input Drive Level (into 50 Ohms)

RF Outputs

Harmonic Distortion (input level +17 dBm)

Rated RF Power Output
TBF, Unit 150:

RF Inputs

Input Level

Frequency Range

Harmonie Distortion

Output Channels

QOutput Level

Phase Controel

Switching Time (Power, Amplitude or Phase)

Exciter and Auxiliary Exciter, Units 151 and 152:

Operating Frequency
Modulation

Sweep (Frequency vs Time)
Bandwidth

‘Waveform Rep Rate

FM/ICW Duty Cycle
Configuration Time
Output Level
Output Taper
Output Impedance.
Frequency Standard (Calibrators 151A3 and
152A3)
Frequency
‘Stability

Band E 16.45 t0 22.30 MHz.
Band . F 22.20 to 28.00 MHz
100 milliseconds

Minimum 17 dBm + 2 dB
6 (50 Ohms)

Down 40 dB {(minimum) from carrier center frequen-
¢y amplitude

100 kW per subband (each elemental transmitter)

2 (Exciter and Auxiliary Exciter)

5to 28 MHz in 1-Hz steps

43 dB down from carrier center frequency amplitude

12-independent

+20 dBm + 0.5 dB into 50 Ohms (input level A +20
dBm) :

Each channel adjustable over 360° range in incre-
ments of 1.4°

<3 milliseconds.

5. to 28 MHz (1-Hz steps)

FM/CW 2 FM/ICW 2 CW+

Positive

5,10, 20, and 40 kHz

10, 12.5 15, 18, 20, 25, 30; 36, 40, 45, 50, 54, and
60 Hz

2, 1/3, V4, 1/6, 1/8.

<5 ms

+20-dBm # 0.5 dB
1 step of 3-dB
50 Ohms

1 MHz and 5 MHz
5 x 10" Day
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Table 1-2. Capabilities and Limitations -CONT

Characteristic

Parameter

Gain, maximum
Gain, range
Gain, error
1-Q Balance
System Clock (Ref Time Base)
‘Temperature - operation:

Environmentally controlled areas (all equipment)-

Nonenvironmentally controlled areas (all
equipment) '
Outdoor areas (all equipment)

Temperature - Nonoperation: (all equipment)
Relative humidity ~ operation:
Environmentally controlled areas (all equipment)
‘Nonenvironmentally controlled areas (all
equipment) '
Relative humidity - nonoperation: (all equipment)

Ice --operation (all outdoor equipment)

Ice - survive (all outdoor equipment)

Wind. - operation (all outdoor equipment)

‘Wind - survive (all outdoor equipment)

20 dB

20dB

+0.1

+0.1 amplitude, +2° Phase
8.2944 MHz

+65 to +75 °F (+18.3 to +23.9 °C)
+50 to +105 °F (+10 to +40.6 *C)

-40 to +100 °F (-40 to +37.8 °C) (without solar load-
ing)
-40 to +125 °F (-40to +51.7 °C)

40% to 60%
10% to 100%

10% to 100%

2.0 in'vime

1.5 in clear

Tce +50 knot wind

No performance degradation up to 40 knots at 30 feet
above ground level

Up to 90 knots at 30 feet above ground level

Voltage standing wave ratio

#Frequency modulation/continuous wave

*Frequency modulation/interrupted continuous wave

“Continuous wave
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