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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 DRY WOODEN POLE OR A DRY
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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WARNING

WARNING

HIGH VOLTAGE
IS USED IN THE OPERATION OF THIS EQUIPMENT

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 familiar with the operation and hazards
of the equipment and who is competent in administering first aid. When the technician is aided by operators, he or she
must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning work on the equipment. Take
particular care to ground every capacitor likely to hold a dangerous potential. When working inside the equipment, after
the power has been turned off, always ground every part before touching it.

Never bypass (cheat) interlocks or ignore warning and caution labels. Remove Jewelry such as rings, watches, etc
before performing maintenance tasks.

Never stand in front of idle radar antenna when transmitter high voltage is on. Use caution when working on the
transmitter high-voltage power supply, Silicon-Controlled-Rectifier (scr) charger, scr modulator, Power Supply PP-
7158/TPN-18, or the 120-208 vac line connections.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the hazard of current
flowing through vital organs of the body.

Do not be misled by the term "low voltage". Potentials as low as 50 volts may cause death under adverse conditions.
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WARNING
EXTREMELY DANGEROUS VOLTAGES EXIST IN THE FOLLOWING UNITS:

Receiver-Transmitter RT-1172/-
TPN-18 oo e 3300 vdc, 5200 v pulsed, and 22,000 v
pulsed and 120/208 vac
Control-Indicator C-6988A/-
TPN-18 e 300 vdc, 450 vac, 10,000 vac, and
120/208 vac

WARNING

ANTENNA SCAN CONTROL
If it is necessary to work near Antenna AS-1281/TPN-18 or Antenna AS-1292ITPN-18 with power on, make sure that
scan mechanism is disabled to avoid being hit by scanning antennas. Place SCAN switch on Receiver-Transmitter RT-
1172/TPN-18 control panel to OFF until after work is completed.
WARNING
RF RADIATION HAZARD

To prevent exposure to hazardous rf radiation levels, do not stand within 80 feet (24.5 m) in front of Antenna AS-
1291/TPN-18 or Antenna AS-1292/TPN-18 while Radar Set ANITPN-18 is transmitting.

For Artificial Respiration, refer to FM 21-11.
WARNING
TRICHLOROTRIFLUOROETHANE
Fumes of TRICHLOROTRIFLUOROETHANE are poisonous. Provide adequate ventilation whenever you use
TRICHLOROTRIFLUOROETHANE. Do not use solvent near heat or open flame. TRICHLOROTRIFLUOROETHANE
will not burn, but heat changes the gas Into poisonous, irritating fumes. DO NOT breathe the fumes or vapors.
TRICHLOROTRIFLUOROETHANE dissolves natural skin oils. DO NOT get the solvent on your skin. Use gloves,
sleeves, and an apron which the solvent cannot penetrate. If the solvent is taken internally, consult a physician
Immediately.
WARNING
DO NOT SERVICE OR ADJUST ALONE

Extremely dangerous voltages exist in this equipment. Do not attempt internal service or adjustment unless another
person capable of rendering first aid and resuscitation is present.
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WARNING
RADIATION HAZARD

a

RADIOACTIVE MATERIAL
CONTROLLED DISPOSAL REQUIRED
ACCOUNTABILITY NOT REQUIRED

STD RW--2
Tube Spark Gap TG-163 Cesium-137
Tube TR 140879 Tritinum (Hs)

Radiation Hazard Information: The following radiation hazard information must be read and understood by all personnel
operating or repairing Radar Set ANITPN-18A. Hazardous radioactive materials are present in the above listed
components of the Receiver-Transmitter RT-1172/TPN-18. The components are potentially hazardous when broken.
See qualified medical personnel and the local Radiological Protection Officer (RPO) immediately if you are exposed to or
cut by broken components. First aid instructions are contained in TB 43-0116, TB 43-0122, and AR 755-15.

NEVER place radioactive components in your pocket. Use extreme care NOT to break radioactive components while
handling them. NEVER remove radioactive components from cartons until you are ready to use them. If any of these
components are broken, notify the local RPO immediately. The RPO will survey the immediate area for radiological
contamination and will supervise the removal of broken components. Disposal of broken, unserviceable, or unwanted
radioactive components will be accomplished in accordance with the instructions in AR 755-15.

SAFETY PRECAUTION

A periodic review of safety precautions in TB 385-4, Safety Precautions for Maintenance of Electrical/Electronics
Equipment, is recommended. When the equipment is operated with covers removed, DO NOT TOUCH exposed
connections or components. MAKE CERTAIN you are not grounded when making connections or adjusting components
Inside the test instrument.
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Technical Manual HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 11-5840-281-12-1 Washington, DC, 15 January 1986

OPERATOR'S AND ORGANIZATIONAL
MAINTENANCE MANUAL

RADAR SET AN/TPN-18A
(NSN 5840-01-070-9415)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve the

procedures, please let us know. Mail your letter, DA Form 2028 Recommended Changes to Publications and
Blank Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, US Army
Communications-Electronics Command and Fort Monmouth, ATTN: AMSEL-ME-MP, Fort Monmouth,

New Jersey 07703-5007. A reply will be furnished direct to you.

Page
[CHAPTER 1l LN IS @151 L@ I [ ] N [ 11
Section [ General INfOIMALION. ........vvvieieeee ettt e et e e e e e e e e e e e e e e e e e earareeeeeeeeeeanes
(1] EQUIPMENE DESCIIPLION. ......uiiiiitieie ettt ettt ettt
[ Technical Principles of OPeration .............cccoocuiiiiiiiiii i [..1-14]
CHAPTER 2 OPERATING INSTRUCTIONS ...
Section [ Description and Use of Operator's Controls and Indicators...........c..ccccoeevveeeennnnee..
[ Operator Preventive Maintenance Checks and Services (PMCS) .............c......... [.2-8
[ Operation Under Usual CoNditioNS...........c.cccoeveeiiiieeiieeeiieecieeectieeeeveeeeveeeevee e e Lo 2-10
AV} Operation Under Unusual ConditionS ............ccccviviiiiieiiiiiiiieceee e [ 2-34
[CHAPTER 3 OPERATOR MAINTENANCE ... it e e [ 31
Section | Operator Troubleshooting ProCeAUIES. .........cccuviiviiiiie e [ 31
(] Operator Maintenance PrOCEUAUIES............c.coueeeueecreeeeeeecieeeeeeee e et e eaeeeaeeas
CHAPTER 4 ORGANIZATIONAL MAINTENANCE ... ... e
Section [l Repair Parts, Special Tools, TMDE, and Support Equipment...........ccccccvevveeeeene.
] SErVICe UPON RECEIPL....cviiiiitieiiiie ettt ettt ettt eae s 41
(1] Organizational Preventive Maintenance Checks and
SEIVICES (PMCS) . it . 4-103
Organizational Troubleshooting ...........ccccccciiiiiiiiiiii 4-105
[V Organizational MAINTENANCE .............c.coveiurieeeeeieeeeeeeee e ete e ee e eeeeaeareeeee e [ 4-117]
Preparation for Storage and Shipment..............uuuvvieviiiiieiiiiiieiiiiiiiieeeeeeeeeeeeeeeeee o 4-155

*This manual supersedes TM 11-5840-281-12-1, dated 12 September 1980, in its entirety.



TM 11-5840-281-12-1

Page

REFERENGCES ...ttt e et e e e e e e eeen b A-1

MAINTENANCE ALLOCATION ..t [..B-1

[d COMPONENTS OF END ITEM AND-BSIC ISSUE ITEMS LIST .....ccccceoveeveenen C-1

ADDITIONAL AUTHORIZATION LIST .. e D-1

EXPENDABLE SUPPLIES AND MATERIALS LIST ..o
....................................................................................................................

13 SO

HOW TO USE THIS MANUAL

This manual is designed to help you operate and maintain Radar Set ANITPN-18A. The front cover table of contents is
provided for quick reference to important information. There is also an Index located in the final pages for use in locating
specific items of information.

Measurements in this manual are given in both US standard and metric units. A metric to US standard conversion chart
can be found in the back of this manual.

Warning pages are located in the front of this manual. You should learn the warnings before operating or doing
maintenance on the equipment.

Paragraphs In this manual are numbered by chapter and order of appearance within a chapter. A subject index appears
at the beginning of each chapter listing sections that are included in that chapter. A more specific subject index is
located at the beginning of each section to help you find the exact paragraph you're looking for.

Read all preliminary information found at the beginning of each task. It has Important Information and safety instructions

you must follow before beginning the task.

NOTE
All ranges are given in nautical miles (nmi) (6,080 ft).
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CHAPTER 1

INTRODUCTION

Subject Section Page
General INFOIMEALION .....ooeeeeeeeeeeeeee e .1
EQUIPMENE DESCHIPHION .....iiveieieiee ettt ettt et ete e ete e ete e ete e anas
Technical Principles of OPeration .............ccoeeiiuiiiiieeiiie ettt 1-14

Section | GENERAL INFORMATION

Subject Para Page
7o) 1TSS P PR OUPRRP
Consolidated Index of Army Publications and Blank FOrmMS...........cccccccceveeiieiieeiieeenenn.
Maintenance Forms, Records, and REPOMS ...........ccceeeiieeierieeiiiieectieeectee et ere e [1-1
Destruction of Army Materiel to Prevent ENemy USE...........cc.covvieeieeieieececeeeeeveea,
AAMINISIAtIVE STOTAGE ....vveivieeeieeeete et eee ettt ete e te et e ete e ete e ete e e ereeee e [ 18
Reporting Equipment Improvement Recommendations (EIR).............iiiis
Nomenclature CroSS-REFEIENCE LISt ........cccueiiiiiiiiieiieeie e [ 17
List Of ADDIEVIALIONS. .. ...ciitiieiiiie ettt et e stee e et et e e steeeeneeen ... 1-8

1-1. SCOPE.

Type of Manual: Operator's and Organizational Maintenance.

Equipment Name and Model Number: Radar Set ANITPN-18A

Purpose of Equipment: Radar Set AN/TPN-18A is a lightweight, helicopter-transportable radar set designed for use
during all weather conditions. The radar set is used at forward airstrips and heliports to provide a ground controlled
approach for aircraft.

1-2. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS.

Refer to the latest issue of DA PAM 310-1 to determine whether there are new editions, changes, or additional
publications concerning the equipment.

1-3. MAINTENANCE FORMS, RECORDS, AND REPORTS.
REPORTS OF MAINTENANCE AND UNSATISFACTORY EQUIPMENT

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA PAM
738-750 as contained in Maintenance Management Update.

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/NAVMATINST
4355.73A/AFR 400-54/MCO 4430.3F.

DISCREPANCY IN SHIPMENT REPORT (DISREP) (SF 361)

Fill out and forward Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed In AR 55-38/NAVSUPINST
4610.33C/AFR 75-181MCO P4610.19D/DLAR 4500.15.1-1

1-1
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1-4. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.
Destruction of Army materiel to prevent enemy use shall be in accordance with TM 750-244-2.
1-5. ADMINISTRATIVE STORAGE.
Equipment to be placed in administrative storage will have preventive maintenance performed in accordance with the
PMCS charts before storing. When removing the equipment from administrative storage, the PMCS should be

performed to assure operational readiness. Disassembly and repacking of equipment for shipment or limited storage is
covered in[paragraphs 4-51 through 4-53.

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your Radar Set AN/TPN-18A needs improvement, let us know. Send us an EIR. You, the user, are the only one who
can tell us what you don't like about your equipment. Let us know why you don't like the design. Put it on an SF 368
(Quality Deficiency Report). Mail it to: Commander, US Army Communications-Electronics Command and Fort
Monmouth, ATTN: AMSEL-ME-MP, Fort Monmouth, New Jersey 07703-5007. We'll send you a reply.

1-7. NOMENCLATURE CROSS-REFERENCE LIST.

This list contains common names used in place of official nomenclature In this manual.

COMMON NAME OFFICIAL NOMENCLATURE
azimuth antenna Antenna AS-1292/TPN-8

azimuth antenna drive Antenna Drive TG-230/TPN-18
antenna pedestal Antenna Pedestal AB-738/TPN-8
control-indicator Control-Indicator C-6988A/TPN-18
elevation antenna Antenna AS-1291/TPN-8

elevation antenna drive Antenna Drive TG-231/TPN-18
Indicator power supply Power Supply PP-7158/TPN-18
local control monitor Control-Indicator C-9762/TPN-18
pulse generator Pulse Generator 0-1690/TPN-18
receiver-transmitter Receiver-Transmitter RT-1172/TPN-18
radar set Radar Set AN/TPN-18A
transmitter control panel Control-Indicator C-9763/TPN-18

1-8. LIST OF ABBREVIATIONS.

This list contains uncommon abbreviations used throughout this manual.

ABBREVIATION WORD OR TERM

BITE Built-in Test Equipment

clr Centerline of Runway

iar Increased Angular Resolution
pfn Pulse Forming Network

rpl Runway Parallel Line

scr Silicon-Controlled Rectifier
td Touchdown

1-2
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Section Il EQUIPMENT DESCRIPTION

Subject Para Page
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Equipment ConfigUIatioN............ooiiiii oottt e e b e enes [ 112 1-1
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1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

The radar set consists of three major groups of equipment: a radar set group and two control indicator groups. The radar
set group contains the base pedestal, the receiver-transmitter group, azimuth antenna, azimuth antenna drive, elevation
antenna, and elevation antenna drive. The two control-indicator groups are identical. Each control-indicator group
consists of a control-indicator, pulse generator, and tubular frame. The radar set provides information used for air traffic
control, airport surveillance radar (asr) to a maximum range of 40 nautical miles and ground controlled approach (gca)
landing of aircraft. Range, azimuth, and elevation information relative to the aircraft's position Is displayed to direct the
aircraft along electronic cursors (elevation glidepath and azimuth course line) for a precision gca landing. A height-
finding capability is provided with a direct readout of the aircraft that is within a 30-degree sector of the gca flightpath.
The radar displays Include an Identification Friend or Foe (IFF) presentation capability (during asr) designed for use with
Interrogator Set AN/TPX-44.

1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

AZIMUTH ANTENNA

REFLECTOR

HORN AND
POLARIZER
HORN AND ASSEMBLY
POLARIZER
SUPPORT

AZIMUTH ANTENNA
3J05NE003

The azimuth antenna consists of an azimuth reflector, an azimuth waveguide radiation horn and polarizer assembly, and
an azimuth horn and polarizer support. The reflector Is constructed of a fiberglass exterior over a lightweight
honeycomb. The reflecting surface Is a laminate of woven metal cloth on the front side (concave side).

1-3
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1.10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. (CONT)

AZIMUTH ANTENNA DRIVE

ROTARY
COUPLER

SPEED
REDUCER

DRIVE
MOTOR

AZIMUTH ANTENNA DRIVE 305NE0O4

The azimuth antenna drive is attached to the elevation antenna drive support tube on top of the receiver-transmitter
group and supports the azimuth antenna. The azimuth antenna drive contains the azimuth drive reducer (speed
reducer), azimuth drive motor, azimuth rotary coupler, azimuth data takeoff, and azimuth slipring assembly.

ELEVATION ANTENNA

SUPPORT ARM

HORN AND
POLARIZER
ASSEMBLY

REFLECTOR

ELEVATION ANTENNA RADAR SET GROUP 305NEC

The elevation antenna consists of an elevation reflector, an elevation waveguide radiation horn and polarizer assembly,
and three support arms for the waveguide radiation horn and polarizer assembly. The reflector Is made of a fiberglass

exterior over a lightweight honeycomb core. The reflecting surface is a laminate of woven metal cloth on the reflector
side (concave side).

1-4
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1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. (CONT)

BUBBLE LEVEL

ELEVATION ANTENNA DRIVE 305NE006

The elevation antenna drive is attached to the top of the receiver-transmitter group, and supports the elevation antenna.
The drive unit contains the elevation drive motor, elevation drive gear train, elevation synchros, elevation actuator,
elevation trigger and unblanking microswitches, elevation angle data potentiometer, elevation rotary coupler joints,
elevation antenna drive support tube, and bubble level to level the radar set group.

BASE PEDESTAL

LEG ANCHOR
CABLE

RATCHET

PEDESTAL
ANCHOR
JACKSCREW CABLE

BASE PEDESTAL RADAR SET GROUP

RNENFNN7

The base pedestal is the tripod assembly on which the radar set group is mounted. It consists of a center section, three
legs with adjustable leveling jackscrews, and retaining hardware. The retaining hardware consists of a pedestal anchor
cable, strap ratchet, three leg anchor cables, and three strap clamps. The strap clamps permit the receiver-transmitter
group to be rotated and repositioned.

1-5
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1.10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. (CONT)

RECEIVER-TRANSMITTER GROUP

TRANSMITTER
RECEIVER —  SECTION

SECTION

RADAR SET GROUP RFCFIVFR.TRANSRITTER NOAIID 30SNEOOR

The receiver-transmitter group is contained within its own weatherproof equipment case. The receiver-transmitter
equipment case Is partitioned to form a receiver section and transmitter section. Hinged doors on the receiver side and
the transmitter side are opened or removed to gain access to the components of the receiver and transmitter. The door
for the receiver side provides storage facilities for the clinometer, card test adapter, preselector filters, and wrench set.
The card extractor and sighting scope are stored on the transmitter door. When the receiver-transmitter is installed in its
tubular frame, it becomes the receiver-transmitter group. The tubular frame also provides structural support for the
antennas and associated drive mechanisms during operation, and serves as a shipping frame for the receiver-transmitter
during transit.

CONTROL-INDICATOR GROUP

SIGNAL MONITOR SELECTOR
SA-2035/TPN-18 RADAR DISPLAY
/ INDICATOR ™~

FRAME

CONTROL-INDICATOR GROUP
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1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. (CONT)

The control-indicator group is contained within its own weatherproof equipment case. It consists of the control-indicator,
pulse generator, and indicator power supply. The control-indicator, along with the pulse generator, contains the
operational controls for the radar set. The radar display indicator, or cathode-ray tube (crt), located in the center of the
control-indicator, is used to display the processed radar video Information. The radar display indicator is an integral part
of the control- indicator and cannot be removed as a unit. A signal monitor selector is provided with the radar set and is
mounted on the left side of one of the control-indicators. It is used at a higher level of maintenance to monitor signal
waveforms on an oscilloscope.

CONTROL-INDICATOR
GROUP

OPERATIONAL

CONTROLS MAINTENANCE

CONTROLS

PULSE GENERATOR 305NE010

The pulse generator unit is located in the bottom-front of the control-indicator. This unit, along with the control-indicator,
contains the operational controls for the radar set on the front panel and will slide out (with power applied) in order to
make internal alinements and adjustments.

1-7
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INDICATOR POWER SUPPLY
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. (CONT)
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CONTROL-INDICATOR
REAR VIEW

INDICATOR POWER SUPPLY

306NEON

The indicator power supply is located in the bottom-rear of the control-indicator and provides the regulated and
unregulated dc voltages that are used in the control-indicator circuits.

1.11. EQUIPMENT DATA.
OVERALL SYSTEM
Range (display)
Minimum
Maximum
IFF (maximum)
Azimuth Antenna Coverage
Precision
Search
Elevation Antenna Coverage

Transmitter Power

Receiver Minimum Discernible Signal (MDS)
Wide Pulse
Narrow Pulse

Input Power

Installation time
Single runway installation with
partially assembled equipment
Single runway installation with packed
and crated equipment

1-8

5 nmi (9 km)
40 nmi (74 km)
80 nmi (148 km)

30 degrees and 60 degrees

360 degrees

-1 degree to + 10 degrees or - 1 degree to
+ 35 degrees

200 kw nominal

-107 db

-101 db

Operates from a 120/208v + 10 percent,
400 Hz £ 5 percent, 4 kw 3-phase
primary power source

Approximately 8.5 task-hours

Approximately 15 task-hours



1-11. EQUIPMENT DATA. (CONT)

ELEVATION ANTENNA

Beamwidth (between half-power points)

Vertical

Horizontal
Gain
Polarization
Precision scan coverage
Horizontal servo

Vertical height
Horizontal width
AZIMUTH ANTENNA

Beamwidth (between half-power points)

Vertical

Horizontal
Gain
Polarization
Scan coverage

Tilt (vertical servo) from horizontal
Vertical height
Horizontal width

TRANSMITTER
Operating frequency
Pulse width
Pulse repetition frequency (prf)
Peak power output

RECEIVER (DUAL CONVERSION)
Minimum discernible signal (mds)

Receiver if bandwidth
Receiver ftc (lin or log)

Receiver stc
Receiver tuning

Noise figure

Preamp/converter
Conversion gain
Bandwidth
Center frequency
Noise figure
Dynamic range
Output if frequency

Log if amplifier
Small signal gain
Bandwidth (3 db)
Center frequency

TM 11-5840-281-12-1

Apparent beamwidth 1.1 degree max (0.37
apparent) optimized increased angular
resolution (iar)

3.4 degrees max

35 db min

Vertical or circular

Scan -1 degree to + 10 degrees or -1 degree
to 35 degrees

+ 15 degrees (O degree to 15 degrees
left, O degree to 15 degrees right)

8 ft (240 cm)

2 ft (60 cm)

3.5 degrees max csc2 to 30 degrees

1.2 degrees max

36.5 db

Horizontal or circular

30 degrees or 60 degrees (precision) and
360 degrees (search)

- 1 degree to + 25 degrees

4 ft (120 cm)

6.5 ft (193 cm)

X-band (9 to 9.6 GHz)
0.20r0.8s

1200 pps (pulse per second)
200 kw nominal

Wide pulse 107 db min

Narrow pulse 101 db min

Wide pulse, 2 £ 0.05 MHz

Narrow pulse, 5 + 1 MHz

Wide pulse, 0.8 s

Narrow pulse, 0.2 s

ON or OFF operation selected by operator

Local oscillator tuning from control-
indicator and receiver front panel

6.6 db max

30 db max
12 MHz

290 + 2 MHz
2.8db

36 db max
60 + 0.5 MHz

70 db min
7 +1 MHz
60 +0.5 MHz



1-11. EQUIPMENT DATA. (CONT)

RECEIVER (DUAL CONVERSION) (CONT)
Noise figure
Dynamic range
Gain control amplifier
Power gain - wide band
- harrow pulse
Bandwidth - wide pulse
- harrow pulse
Center frequency
Noise figure
Gain control range
Lin/log if amplifiers
If gain-linear
Small signal gain log
Bandwidth
Center frequency
Noise figure
If delay line
Delay
Impedance
Attenuation
GaAs fet amplifier
Gain at 9 GHz to 9.6 GHz
Instantaneous bandwidth at 1.5 db
points
Noise figure
Frequency range
CONTROL-INDICATOR GROUPS
General
Number of control-indicator groups
(indicators)
Indicator presentation

Remoting

Surveillance
Type of display
Ranges

for IFF video presentation only
Offset ranges
Range marks

Range mark accuracy
Deflection

TM 11-5840-281-12-1

10 db max
60 db (ref to input + 1 to + 6 v)

7+ 1 MHz
2+ 0.5 MHz
60 MHz

10 db max
60 db min

60 db min at 60 MHz
70 db min at 60 MHz
7+ 1 MHz

60 + 0.5 MHz

10 db max

0.24s
50 ohms
8db max

20 +3 -Odb

600 MHz min
4 db max
Tunable 9 to 9.6 GHz

Two, one master and one slave

Ppi or beta scan can be selected on both
indicators in SEARCH and NORM modes, re-
spectively; ppi display on slave indicator

and beta display on master indicator in
SIMULT mode only.

Separation between control-indicator and
receiver-transmitter may be 250 ft (76 m)

or less.

Ppi (10 in. (25 cm) dia crt)
Linear (5, 10, 20, and 40 nmi (9, 19, 37,
and 74 km) sweeps), 80 nmi (148 km) sweep

Full radius on all ranges

1 nmi (1.9 km) spacing on 5 and 10 nmi (9
and 19 km) sweeps, 5 nmi (9 km) spacing on
20 and 40 nmi (37 and 74 km) sweeps; 10
nmi (19 km) spacing on 80 nmi (148 km)
sweep

+ 2 percent

Rotating coll
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EQUIPMENT DATA. (CONT)

Scan rate

Precision approach and height finder

Display
Ranges

Range marks

Range mark accuracy
Azimuth display

Elevation display

Data rate (approximately)

Glidepath cursors (elevation)

Runway cursors (azimuth)

Height finding

SERVICE CONDITIONS

Ambient temperature
Operating
Nonoperating

Relative humidity

Altitude
Operating
Nonoperating
Winds
Operating
Nonoperating
Vibration and shock

Transport

Gross weight

1-11
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16 + 1 rpm

Beta scan (azimuth and elevation)

Exponential 5 and 10 nmi (9 and 19 km)
sweeps; linear 20 and 40 nmi (37 and 74
km) sweeps

1 nmi (1.9 km) spacing on 5 and 10 nmi
(9 and 19 km) sweeps; 5 nmi (9 km) spacing
on 20 and 40 nmi (37 and 74 km) sweeps

+ 1 percent

30- or 60-degree sector scan or 360
degrees in SIMULT mode, within - 1 to
+ 25 degrees elevation sector

-1 to + 10 degrees or - 1 to + 35 degrees
within 30 degrees azimuth sector scan

One azimuth and one elevation presentation
every second in NORM mode

One azimuth and one elevation presentation
every second in 350EL mode

One azimuth and one elevation presentation
every 2 seconds in 600AZ mode

Approximately 16 azimuth and 30 elevation
presentations every 60 seconds in SIMULT
mode

Two preset electronic cursors for each con-
trol-indicator, adjustable to any glide slopes
from + 1 to + 45 degrees in elevation.

Two preset electronic cursors for each con-
trol-indicator, adjustable to any runway
heading reciprocal within siting criteria.

300 to 30,000 ft (92 to 9200 m) with accuracy
of 0.4 percent of range and + 10 percent
in altitude

- 400C ( - 400F) to + 71 °C (+ 1600F)

- 500C (- 580F) to + 71 °C (+ 1600F)

No adverse effects up to 95 percent relative
humidity (operating and nonoperating)

Sea level to 10,000 ft (3100 m)
Sea level to 50,000 ft (15,500 m)

43 knots with holddown stake

100 knots with holddown stake

No damage or impairment to operation when
subjected to sinusoidal vibration or shock
encountered during transport

Cargo transport helicopter capable of trans-
porting 3643 Ib (shipping gross weight) or
2 1/2-ton M-35 truck

3643 Ib



1-11. EQUIPMENT DATA. (CONT)

WEIGHTS AND DIMENSIONS

TM 11-5840-281-12-1

DIMENSIONS
in. (cm)
COMPONENT WEIGHT
HEIGHT WIDTH DEPTH Ib (kg)
Antenna Pedestal 26 (66) 56 (142) 56 (142) 102 (46)
Azimuth Antenna Drive 151/2 (39) 17 1/2 (45) 14 (36) 225 (102)
Elevation Antenna Drive 301/2 (78) 35 (89) 231/2(60) 205 (93)
Elevation Antenna 96 (244) 24 (61) 67 (170) 227 (103)
Azimuth Antenna 54 (137) 78 (198) 48 (122) 155 (70)
Control-Indicator (two) 26 (66) 24 (61) 24 (61) 187 (85)
(With Frame)
Receiver-Transmitter 42 (107) 34 (86) 36 (92) 580 (263)
(With Frame and Base)

Cable assembly W3007 is 8 feet (2.5 m) long. Cable assembly W3006 Is 10 feet (3 m) long. Cable assemblies W9501,
W9502, W9503, and W9504 are 25 feet (7.5 m) long. Cable assemblies W3003 and W3004 are 135 feet (41 m) long.
Cable assemblies W3001, W3002, and W3005 are 250 feet (76 m) long. The total weight of all the cable assemblies is

1060 pounds (48 1 kg).

1-12. EQUIPMENT CONFIGURATION.

The ANITPN-18A radar set can be Installed in two basic configurations: unshelterized and shelterized.

UNSHELTERIZED CONFIGURATION

RADAR SET
GROUP

INTERCONNECTING CABLING

IFF
| (opTiONAL)

-

-
I

CONTROL-

3

INDICATORS

COMMUNICATION

JUNCTION

A

BOX

b

POWER
SOURCE
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1-12. EQUIPMENT CONFIGURATION. (CONT)

In the unshelterized configuration, the IFF input from the ANITPX-44 interrogator set is optional. When utilizing the IFF
input, refer to TM 11-5895-468-12 for operation of the ANITPX-44 interrogator set. There are no IFF operator controls on
the AN/TPN-18A radar set. Also, only one control-indicator may be used to operate the radar set in this configuration.

SHELTERIZED CONFIGURATION

IFF
INTERROGATOR
SET
CONTROL-
INDICATOR
RADAR SET INTERCONNECTING CABLING COMMUNICATIONS
GROuUP AND IFF
EQUIPMENT
4
CONTROL-
POWER JUNCTION POWER INDICATOR
BOX
SHELTER
3
POWER
SOURCE
305NEO013

In the shelterized configuration the radar set is Installed as part of a landing control central system (AN/TSQ-71 B). The
system provides shelterization, primary ac power, and interconnecting cabling and control to Interrogator Set ANITPX-44.
Also, interconnecting cabling is provided for the control-indicators. Radio, telephone, visual communications, and
environmental control facilities are also incorporated in the system for air-to-ground communications and for tie-in to
tower and air traffic control facilities. The radar set group is installed on a trailer. The pedestal center section is
anchored to the trailer and the legs are stored on the trailer. Refer to TM 11-5895-474-12 addendum for a complete
description and operation of Landing Control Central ANITSQ-71 B.
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1-13. SAFETY, CARE, AND HANDLING.
GENERAL
Overexposure to microwave radiation from the ANITPN-18A radar set can result in health hazards (see TB MED 270).
Hazardous radiation power density levels (above 10 milliwatts per square centimeter (mw/cmz2)) exist at distances within
80 feet (24.5 m) of the azimuth reflector and 33 feet (10 m) of the elevation reflector when the radar Is In the nonscan
mode. In the scan mode, the main beam output power density level is less than 10 mwicm2 and is not hazardous.
However, hazardous radiation levels do exist at the azimuth and elevation antenna feed horns and within 6 inches (15
cm) behind and to the left of the elevation antenna reflector.

Do not install the radar set group within 80 feet (24.5 m) of any elevated structure and post rf radiation hazard warning
signs of the formation In AR 385-30 at four points around the radar set group after Installation and before operating.

Do not stand in front of either antenna when it is radiating or within a distance of 12 inches (30 cm) of elevation antenna
when radiating and alert personnel to the potential radiation hazard existing directly behind the elevation antenna.

Radiate only when necessary and do not direct the radiating antenna toward occupied areas within the antenna’s
potential hazard range of 80 feet (24.5 m).

Do not use worn or damaged flexible waveguides as they can leak hazardous levels of microwave radiation and avoid
exposure to the open end of a waveguide when it is connected to an operating microwave generator.

Conduct periodic safety briefings, as appropriate, including hazard and control procedures for microwave radiation.

Care should be taken when making settings or adjustment of certain controls. Careless operation or Improper settings
can damage the radar set and injure operating personnel.

The INTENSITY control on both control-indicators should always be full counterclockwise when the radar set is turned on
or shut down to prevent burning holes in the crt coating.

The monitor switch, on the local control monitor panel, should be set to METER CAL position when the radar set is
operating to prevent damage to the meter.

The BITE-AZ TILT switch, on both control-indicators, should be set to AZ TILT position to prevent Incorrect readings on
the AZ TILTIBITE meter during normal operations.

Section Ill TECHNICAL PRINCIPLES OF OPERATION

Subject Para Page
System Principles 0f OPEIation .............ocveiieiieeeieecee e e e eee et erae e eaeeas 114 [1-15
Component Principles of OPEration............c.cocveiuieiieiiieeseeseesieesieeseesre e e sreesee e e 1-15
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1-14. SYSTEM PRINCIPLES OF OPERATION.

RADAR SET

i
|2

o* o .

CONTROL-INDICATOR GROUPS 305NEO014

The radar set group consisting of the receiver-transmitter, antennas, antenna drives, and pedestal is located adjacent to
the runway. The two control-indicator groups together can be located up to 250 feet from the radar set group. The
control-indicator that is cable-connected (three cables) to the radar set group Is designated the "master" and controls the
operation of the radar set group. The other control-indicator is connected by four cables to the master and is designated
the "slave". The control- indicators are identical and in an emergency may be interchanged as described in Emergency
Proceduresl(para 2-1%). When In the shelterized configuration, both control-indicators are installed inside the shelter and
either control-indicator can be selected the master by using the MASTER IND 1-2 switch. Refer to TM 11-5895-474-12
addendum for information relating to the AN/TSQ-71 B landing control system.

The receiver-transmitter group may be manually rotated on the antenna pedestal to any reciprocal of a runway heading
through 360 degrees. This enables gca landing service to two runways from one site location with a minimum of system
realinement. More than two runways may be serviced from one site location, provided the radar set group is reoriented
and the cursors are realined.
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1.14. SYSTEM PRINCIPLES OF OPERATION. (CONT)

HEIGHT FINDER

SURVEILLANCE
(SEARCH)

- o —— —

PRECISION
APPROACH

~
~

N, ASSOCIATED ?
) IFF EQUIPMENT
// X =
_ 305NEO015

When the surveillance function (search mode) is used, the operator can detect small aircraft within a radius of 25 miles
and large aircraft within a 40-mile radius. When associated IFF equipment is used, IFF transponder-equipped aircraft
may be detected up to 80 miles. Targets are detected and their range and azimuth are displayed on a ppi display. The
operator can then guide the aircraft, using radio communication, into the correct position for making an approach to the
airfield.

During the surveillance function, when challenging with auxiliary IFF equipment, the target and coded "blip" is present on
the 5-, 10-, 20-, and 40-mile range displays. On the 80-mile range display, only the IFF target is present. The IFF
information provides the operator with a quick means of target Identification.
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1-14. SYSTEM PRINCIPLES OF OPERATION. (CONT)
When the height finder function is used, the operator can determine the altitude of an aircraft (off the approach end of the
active runway) that is within the scan and servo limits of the elevation antenna (O to 35 degrees in elevation and 30
degrees in azimuth).
When the precision approach or final approach function is used, the operator can guide the aircraft along the proper
glidepath and courseline to within 20 feet of the touchdown point. Azimuth and elevation information is continuously
displayed on the crt display using a beta scan presentation. The display also provides the operator with range
information, so that the exact position of the aircraft can be determined at any instant during the final approach.
1.15. COMPONENT PRINCIPLES OF OPERATION.

RECEIVER-TRANSMITTER

TO/FROM
ANTENNAS
— RF SIGNALS

- - A

| TRANSMITTER | PULSED RF ENERGY RF

| SECTION | ™ SECTION

| | RADAR RETURN SIGNALS

- i
| RECEIVER |
SECTION | PROCESSED RADAR VIDEO
| | *  CONTROL-
INDICATOR
L — - GROUP
RECEIVER-TRANSMITTER

305NE124

The receiver-transmitter generates and receives the rf signals used in the operation of the radar set. The transmitter
section generates pulsed rf energy that is routed to the rf section. The rf section emits this pulsed rf energy from the
azimuth and elevation antennas. The return signal from a target is then picked up by the antennas and routed through
the rf section to the receiver section. The receiver section then processes and amplifies the signal into a radar video.
The radar video is then routed from the receiver section to the control-indicator, where It is displayed on the crt. The
time between pulses of the transmitter allows the rf energy transmitted during one pulse to reach the target and return
before the next pulse is transmitted.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

AZIMUTH AND ELEVATION ANTENNAS
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305NE130

The azimuth and elevation antenna reflectors are used to shape and direct the pulsed rf energy from the receiver-
transmitter. The pulsed rf energy from the transmitter leaves the antenna horn and strikes the antenna reflector. The
antenna reflector reflects the rf energy out in the form of a narrow beam. When this beam strikes a target, a portion of
the beam Is reflected back toward the antenna. The reflected beam, which is called an echo, then strikes the antenn'a

reflector an used to produce an image on the crt that represents the target.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

AZIMUTH AND ELEVATION ANTENNA DRIVES

SEARCH OR IFF MODE

SIMULT MODE

305NE125

The azimuth and elevation antenna drives provide the mechanical drive power to rotate the azimuth and elevation
antennas through their respective scans. When the radar set is operated in the SEARCH, SIMULT, or IFF modes, the
azimuth antenna drive rotates the azimuth antenna through 360 degrees in azimuth at approximately 16 revolutions per
minute. The elevation antenna is not used during SEARCH or IFF modes, but in SIMULT mode the elevation antenna
drive will provide the drive power to drive the elevation antenna up and down through 11 degrees in elevation.

NORM MODE

305NE126

When the radar set is operated in the NORM (precision approach) mode of operation, both the azimuth and elevation
antennas are scanning. The azimuth antenna drive will move the azimuth antenna back and forth through a 30-degree

sector scan in azimuth. At the same time, the elevation antenna drive will provide the drive power to move the elevation
antenna up and down through 11degrees in elevation.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

AZIMUTH AND ELEVATION ANTENNA DRIVES (CONT)

35° EL MODE

If the 35°EL mode of operation is chosen, the azimuth antenna will scan back and forth through a 30-degree azimuth
sector. The elevation antenna drive will drive the elevation antenna up and down through a 35-degree vertical scan.

305NE128
When the 600AZ mode of operation is selected, the azimuth antenna drive will drive the azimuth antenna back and forth

through a 60-degree azimuth sector. The elevation antenna drive will move the elevation antenna up and down through
11 degrees in elevation.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

CONTROL-INDICATOR

COMPASS ROSE TARGET

TIME
TARGET BASE T Ty, TIME BASE

SWEEP

CONTROL-INDICATOR A QS
> X OMPASS
I : RANGE GROUP AP caose
B°LAENK'|ED MARKS OFF-CENTERED
30° SECTION PPi DISPLAY DISPLAY 305NE020

The most important function of the control-indicator is to display the radar Information on a crt. When the information is
displayed, the operator must be able to interpret what he or she sees and use the Information to guide an aircraft to the
runway for a safe landing. The use of the controls is described in

PPI DISPLAY

The plan position indicator (ppi) display Is used for search operation when operating in SEARCH, SIMULT, or IFF modes.
The time-base sweep is produced by a point of light that starts at the center of the crt and moves to the outer edge. The
starting time is synchronized with the transmitted pulse that leaves the antenna. The sweep rotates around the crt in
synchronization with the azimuth antenna, approximately 16 revolutions per minute. The antenna receives an echo only
when it is pointing directly at the target, and the echo produces a bright spot on the time-base sweep that represents the
target. The azimuth of the target can be read on the compass rose as the time-base sweep goes past it. Because the
time-base sweep indicates the direction of the beam, and the target position along the sweep indicates the position in
time (hence the range), a maplike picture of the airspace around the radar set is created. Such a display is commonly
referred to as a ppi display.

The ppi display utilizes ranges of 5, 10, 20, 40, and 80 nautical miles. When an 80-mile range is selected, a target is not
displayed, only the IFF return will be seen when operating in conjunction with auxiliary IFF equipment. For 5 and 10-mile
ranges, the range marks will represent 1-mile Intervals, and 5-mile intervals for 20- and 40-mile ranges. A 30-degree
sector of the range marks is blanked to represent the precision approach path (the direction of the approach to the active
runway). This allows the operator to guide the aircraft to the approach end of the runway.

OFF-CENTERED DISPLAY

Normally the center of the ppi display represents the location of the radar set. If necessary, the operator can shift this
central point to one edge of the crt to extend the range in a particular direction by utilizing the PPl CENTERING controls.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

DUAL BETA DISPLAY

ANGLE OF RADAR
BEAM WHEN POINTING
SCAN ANGLE AT TARGET

11" OR 36°

"'~,L4—'
SMILE oSN LT
RANGE MARK
ELEVATION GLIDEPATH
CURSOR
l l I I H TOUCHDOWN
ELEVATION SCAN

l IL ; Jl il TARGET

4 RUNWAY COURSELINE
AZIMUTH l | 1 | LI CENTERLINE

CURSOR \———/ TOUCHDOWN
(TOUCHDOWN}) T 5on——— N o g e -
RANGE MARK - ( ¢
- RPL LINE
DUAL BETA DISPLAY ( T ANGLE OF RADAR BEAM
{ =T -7 WHEN POINTING AT TARGET
SCAN AM
30" OR 60°

AZIMUTH POSITION APPROACH SCAN 305NEO21

The dual beta display is used for precision approach operation when operating in NORM, 35°°EL, 60°°AZ, or SIMULT
modes. When the aircraft is within 6 to 8 miles from touchdown, the operator switches to a precision mode in order to
guide the aircraft in for a landing. The mode selected depends on the azimuth and elevation of the aircraft as it
approaches the runway. The 35 'EL mode is used to provide wide vertical coverage for steep glidepaths and the 60°'AZ
mode provides wide horizontal coverage when required. The NORM mode provides 30 degrees in azimuth and 11
degrees in elevation coverage and the SIMULT mode provides 360° degrees in azimuth and 11 degrees in elevation
coverage. The SIMULT mode utilizes two control-indicators: master and slave. The master has a dual beta display for
precision approaches and the slave a ppi display for search operation.

The dual beta display is a double display (elevation and azimuth) on the crt at the same time. The upper display is
elevation and the lower is azimuth and represents the area scanned by each antenna (elevation and azimuth). The time-
base sweep extends horizontally across the crt and moves up and down in step with the scanning action of each antenna.
There is a curved line (cursor) on both the elevation and azimuth displays. The cursors have been preset during
alinement to represent the glidepath (best angle of descent) on the elevation display and the courseline (bearing of the
runway) on the azimuth display. When the radar set is installed on the left side (facing landing aircraft) of the runway,
the azimuth cursor will curve up. When installed on the right side, it will curve down.
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1-15. COMPONENT PRINCIPLES OF OPERATION. (CONT)

The position of the target on each display depends on the position of the time-base sweep at the instant an echo is
received. The position of the sweep will coincide with the scan angle of each antenna. By using the cursors as a
reference, the operator can tell whether or not the aircraft is on the proper glidepath and courseline. As in the ppi display,
the sweep ranges are the same with the exception that the range marks are vertical with range increasing to the right.
When the 5- or 10-mile range display Is selected, the time-base sweep is modified to expand the spacing of the range
marks nearer touchdown and thereby increase resolution of targets nearing touchdown.

HEIGHT FINDER DISPLAY

HEIGHT
FINDER
CURSOR

RANGE MARKS

AZIMUTH
CURSOR = TSSaee—>s... s - - - - - - T -

SCAN ANGLE
11° OR 36"

ELEVATION SCAN 305NE022

The height finder display is used during the precision approach operation to determine the altitude of an aircraft
approaching the runway. As in the dual beta display, the operator must select the mode of operation (NORM, 350EL,
600AZ or SIMULT) that best suits his or her needs.

The azimuth antenna is not used for height finder information. It continues to scan as in the precision approach
operation and the azimuth display remains on the lower half of the crt. During height finder operation, a different cursor
(called the height finder cursor) appears on the elevation display. The height finder cursor has been prealined, but it is
not fixed. It can be shifted to represent any line of constant altitude above the ground or mean sea level. Targets
appear on the elevation display the same as on the dual beta display. The operator shifts the height finder cursor so that
it intersects the target. At this point, the cursor represents a horizontal line drawn at the altitude of the target. The height
of the target is indicated in hundreds of feet on the ALTITUDE indicator. All range marks are the same as on the dual
beta display.
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PULSE GENERATOR

CURSOR GENERATING SIGNAL

TM 11-5840-281-12-1

SWEEP GENERATING SIGNAL

CURSOR GENERATING
CIRCUIT

CONTROL.
RANGE MARKS
GENERATING SIGNAL INDICATOR
PULSE GENERATOR
RANGE MARKS SWEEP GENERATING
CIRCUIT CIRCUIT
CURSOR CONTROL

SIGNAL

CURSOR CONTROL
CIRCUIT

305NE129

The pulse generator can be subdivided into four functional subsections consisting of nine plug-in circuit cards. The four
subsections can be identified as the range mark circuits, sweep generating circuits, cursor generating circuits, and cursor
control circuits. The range mark subsection generates accurately spaced 1-mile range marks for the 5- and 10-mile
display ranges, 5-mile range marks for the 20- and 40-mile display ranges and 10-mile range marks for 80-mile display
range (IFF operation). The sweep generating subsection provides a logarithmic 5 and 10-mile and linear 20- and 40-mile
time base for precision mode ranges and a linear time base for all search mode ranges. The cursor generating
subsection produces the courseline cursors for the azimuth display, and the glidepath and elevation cursors for the
elevation display. The cursor control subsection uses antenna angle data and reference voltages to properly time and

switch the cursor generating circuits.
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CONTROL-INDICATOR

REAR VIEW

305NE024

The indicator power supply contains five circuit cards that provide the regulated and unregulated dc voltages required by
the control-indicator circuits. The five circuit cards are the fixed coil amplifier, 18v voltage regulator, indicator rectifier,
12v voltage regulator, and 35v voltage regulator. The fixed coil amplifier provides the reference voltages to position the
time-base sweep horizontally and vertically on the crt. The 18v voltage regulator provides regulator reference signals to
the horizontal and vertical series regulators, which in turn supply the regulated - 18v to the horizontal and vertical
deflection coils. Unregulated rectified voltages are supplied to the 12 and 35v voltage regulators by the indicator rectifier
circuit. The 12v voltage regulator supplies regulator control signals to the 12v series voltage-regulator transistors, which
in turn supply the regulated - 12 and + 12 voltages used in the control-indicator circuits. Regulated + 35 and - 35
voltages required by the control-indicator circuits are provided by the 35v series-voltage regulator transistors, which are

controlled by regulator reference signals from the 35v voltage regulator. blank)
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CHAPTER 2

OPERATING INSTRUCTIONS

Subject Section Page
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Section | DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS

2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS.

RECEIVER-TRANSMITTER

TRANSMITTER
SECTION 2 3 4
RECEIVER \ \ \
SECTION
r AY A \
MAINPWR _AX OUTLETS\ HV SCAN
oNn O \on on O \on
/’@
1/ OFF OFF OFF OFF

-
= MAIN POWER PANEL
RECEIVER-TRANSMITTER 305NE025
KEY CONNECTOR FUNCTION

1 MAIN PWR circuit breaker Applies primary 120 vac, 3-phase, 400 Hz power to
receiver-transmitter.

2 AC OUTLETS circuit breaker| Applies 120 vac, single-phase, 400 Hz power to ac
outlets.

3 HV switch Applies + 28 v enable voltage to interlock transmitter

high-voltage power supply.

4 SCAN switch Applies primary ac power to scan drive motors.
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2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS. (CONT)

RECEIVER-TRANSMITTER (CONT)

ﬂ_’l\_——\—/_\/—\_l
LOW VOLTAGE HIGH VOLTAGE
POWER SUPPLY
ON TRANSMITTER
s SECTION
\\ OFF OFF
MA
0C POWER B AMENT

TRANSMITTER CONTROL PANEL

305NE026

KEY CONNECTOR FUNCTION

1 LOW VOLTAGE POWER Applies primary 3-phase ac power to receiver-
SUPPLY circuit breaker transmitter low-voltage power supply.

2 HIGH VOLTAGE POWER Applies primary 3-phase ac power to transmitter high-
SUPPLY circuit breaker voltage power supply.

3 MAGNETRON FILAMENT Applies dc voltage from low-voltage power supply to
circuit breaker magnetron filament schedule circuit.

4 DC POWER circuit breaker | Applies + 28 v and - 35 v to system distribution.




2-1. FUNCTIONS OF CONTROLS. SWITCHES. AND INDICATORS. (CONT)
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305NEO27

KEY CONNECTOR FUNCTION
5 MONITOR switch Selects receiver-transmitter low-voltage power supply
and antenna data to be monitored on meter or between
test points J5303 and J5304.
6 LOCALUREMOTE switch Allows control of receiver and antenna scan and polar-
ization functions from either receiver-transmitter or
control-indicator.
7 XMTR REMOTE indicator Lights when LOCAL/REMOTE switch is In IND position.
(DS5304)

8 XMTR LOCAL indicator Lights when LOCAL/REMOTE switch is in RT position.
(DS5303)

9 AZ DRIVE POWER circuit Applies primary 3-phase power to drive power

breaker

amplifier.
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2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS. (CONT)

PULSE GENERATOR

{TYPICAL 1
2 7 PLACES) . F.oo, o8 So s @
°
+@ o2
'.‘.::: 2N oo
w 2 [
@ hcunson @ i‘ 00
ALTITRE N @
: LIIPY Qe j
O O s
6 coun h 8§ O =S, o
® ®
e°®°® o @o
® @ _J
CONTROL-INDICATOR
GROUP
9
305NE029
KEY CONNECTOR FUNCTION
1 RANGE MILES switch Selects radar video ranges 5, 10, 20, and 40 nautical
miles. Radar video is not displayed in 80 position.
2 EL CURSOR switch Selects cursor on elevation display.
3 Panel lamp llluminates front panel.
4 Altitude control Varies height of height finder cursor on elevation
display.
5 ALTITUDE indicator Displays elevation from 0 to 30,000 feet (in
hundreds).
6 ANGLE VOLTS switch Selects antenna position (AZ-EL angle voltage).
7 ART ANGLE V control Positions azimuth and elevation artificial sweeps.
8 SCAN MODE switch Selects scan mode desired.
9 SCAN switch Starts or stops antenna scan in any scan mode.
10 COMM switch Communication control switch (optional).
11 INTERCOM switch Connects HEADSET Jack to receiver and microphone
audio lines from communications transceiver or to
intercom line from radar set group.
12 HEADSET jack Use with combination headset/microphone.
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2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS. (CONT)

PULSE GENERATOR

PP
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OFF-SET _ 1D —
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/\ /\
lll.. s QOOEE
LINE DELAV l 2 DELAV

@ CL VER

CL VER
GP VER R;EWAY RUN% GP VER

-

13 14 1 5 305NE030

KEY CONNECTOR FUNCTION
13 RUNWAY L-R switch Transfers azimuth cursor to permit operation from

either side of runway when CURSOR SELECT switch Is

in position 1.
14 CURSOR SELECT switch Selects one of two sets of cursors for two different

runway approach paths.
15 RUNWAY L-R switch Transfers azimuth cursor circuits to permit operation

from either side of runway when CURSOR SELECT switch
is in position 2.
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2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS. (CONT)

CONTROL-INDICATOR
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305NE031
KEY CONNECTOR FUNCTION
1 POWER switch (circuit Applies power to control-indicator circuits and
breaker) blower.

2 Indicator lamp Lights when ANT POL switch is in LIN position.
3 Indicator lamp Lights when ANT POL switch is in CIR position.
4 ANT POL switch Selects either circular or linear rf polarization.
5 CRT Plan position indicator (radar display indicator).
6 LO TUNE control Tunes frequency of local oscillator.
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2-1. FUNCTIONS OF CONTROLS, SWITCHES, AND INDICATORS. (CONT)

KEY CONNECTOR FUNCTION
7 BITE-AZ TILT switch Provides meter selection to monitor azimuth antenna
tilt or BITE (built-in test equipment).
8 AZ TILT/BITE meter Provides azimuth antenna tilt information and mainte-
nance control-indicator voltage information.
9 INTENSITY control Controls brightness of time-base sweep on display.
10 FOCUS control Controls focus of crt electron beam.
11 HV ON switch/indicator Controls application of high voltage to transmitter.
12 TRANSMITTER switch Selects width of transmitter pulse.
13 ANTENNA switch Controls vertical tilt of azimuth antenna and horizon-
tal servo direction of elevation antenna.
14 VIDEO GAIN control Controls brightness of video signals on display.
15 EL TARGET control Adjusts monopulse operation of receiver.
16 IF GAIN AZ control Controls if gain on search and beta azimuth display.
17 IF GAIN EL control Controls if gain on beta elevation display.
18 FTC switch Controls video output of receiver.
19 STC switch Reduce receiver if gain at close ranges.
20 PPl CENTERING HORIZ Controls horizontal position of ppi display when
control CENTERING NORM-OFFSET switch is in NORM position.
21 PPl CENTERING VERT control | Controls vertical position of ppi display when
CENTERING NORM-OFFSET switch is in NORM position.
22 PPl CENTERING NORM- Selects either normal or offset centering controls.
OFFSET switch
23 PPl CENTERING VERT control | Controls vertical centering of ppi display when PPI
knob CENTERING NORM-OFFSET switch is in OFFSET position.
24 PPl CENTERING HORIZ Controls horizontal centering of ppi display when PPI
control knob CENTERING NORM-OFFSET switch is in OFFSET position.
25 GRID (vector) Movable grid used to aid operator in selecting a
definite bearing on compass rose.
26 Compass rose Allows operator to determine aircraft bearing.
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Section Il OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)
2-2. GENERAL.

To ensure operational readiness of the ANITPN-18A it must be inspected at definite intervals so that defects may be
found and corrected before they result in serious damage or failure. The Preventive Maintenance Checks and Services
(PMCS) that must be done are listed on page 2-9]

The Preventive Maintenance Checks and Services procedures are required to keep your equipment in good operating
condition. They include (B) before operation and (W) weekly checks.

Perform the before operation and weekly checks if you are the assigned operator and have not operated the equipment
since the last check, or if you are operating the equipment for the first time.

If the equipment fails to operate, see operator troubleshooting procedures in_chapter 3, section | of this manual. Use DA
PAM 738-750 as a guide for reporting problems and using forms.

Routine checks like cleaning components, checking for frayed and damaged cables, checking for loose hardware, and
corrosion on receptacles and connectors are not listed in the PMCS tables. These checks and time intervals are
described in[paragraph 3-3. If you find a routine check in the PMCS, it was listed because other operators reported
problems with this item.

The ITEM NO. column in the PMCS table is to be used as a source number for the TM number column on DA Form
2404, Equipment Inspection and Maintenance Worksheet, for recording PMCS results.

The EQUIPMENT IS NOT READY/AVAILABLE IF: column tells you why your equipment cannot be used if the ITEM TO
BE INSPECTED does not meet PROCEDURE needs.

NOTE
Keep in mind all warnings and cautions when performing PMCS or any routine checks.
If the equipment must be kept in continuous operation, check and service only those items
that can be checked and serviced without disturbing operation. Make the complete checks
and services when the equipment can be shut down.
When the radar set is operated with Interrogator Set ANITPX-44 as part of Landing Control
Central ANITSQ-71 B, refer to TM 11-5895-468-12 and TM 11-5895-474-12 addendum for

operator preventive maintenance instructions for equipment that is not a part of Radar Set
AN/TPN-18A.
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OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B - BEFORE

W - WEEKLY

ITEM
NO.

INTERVAL

B W

ITEM TO BE INSPECTED
PROCEDURE

EQUIPMENT IS NOT
READY/AVAILABLE IF:

RADAR SET GROUP

Check that radar set group is level.
Bubble level on top of elevation
antenna drive must be centered

(ara 1-10).

RECEIVER-TRANSMITTER
Check that air vent cover at bottom
is removed.

CONTROL-INDICATOR

Perform Preliminary Operating Proce-
dure (para 2-5). Check plan position
indicator (ppi) orientation of video
display to compass rose ring. Use
radar returns from target reflectors

or distant objects with known range
and bearings from radar site to en-
sure that indicated bearings of air-
craft on ppi display are correct.

CONTROL-INDICATOR
Perform azimuth, elevation, and
height finder cursor alinement

checks [(para 3-4).

RADAR SET GROUP
Check color of three dehydrator car-
tridges installed in waveguide

adapters [(para_3-5).

RADAR SET GROUP

Inspect air filters In bottom of
receiver-transmitter and in receiver
door for dirt or damage.

CONTROL-INDICATOR GROUP
Inspect air filters in bottom left

front of both pulse generators
(waster and slave) for dirt or damage.

Radar set group not level.

Air vent cover not removed.

Control-indicator fails ppi
orientation check.

Control-indicator fails
cursor alinement
checks.

Dessicant shows no traces
of blue, or is pink in color.

Dirty or damaged air
filters.

Dirty or damaged air
filters.
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Section 1l OPERATION UNDER USUAL CONDITIONS

Subject Para Page
Assembly and Preparation for USE ... 2-3 2-10
Preliminary CONtrol SEHNGS ......c.ccveiveiieieieeee ettt
Preliminary Operating ProCedUre ...............cocuieiiieeeiiie ettt 2-5
Y=o T @] 1=Y 2=\ o] o F R [ 2-6l
Precision Approach OPeration ............cooiieiiiiiiiiiieiieiiii e 2-7 2-25
Height FINder Operation ...........oooiuiiiiiiii e [ 2-8 [2-28
Simultaneous Mode OPEIALION ..........ccceeeiieeiiuieeiieeeetie e et e et et ebe e e eraeeevee s 2-9
IFF OPEIALION. .....ccvieitie e et e et e et e te et e e et e et e e ete e et e e teeeteeeaeeenteeeteeeneeenaeeaseeas [2-10 [2-31]
Standby CONAItION........c..iiiiiiiiie ettt cetee e et e e sbe e e etaeeeaeeeas 2-1
NOrmal SNUIAOWN........cooiiiiiiiii [2-12 [2-33]
Emergency SHULdOWN ........oi e e 2-1 2-34
2-3. ASSEMBLY AND PREPARATION FOR USE.
All assembly and preparation for use Is done by organizational maintenance personnel.
2-4. PRELIMINARY CONTROL SETTINGS.
RECEIVER-TRANSMITTER

TRANSMITTER
SECTION 2 3 a
RECEIVER
MAINPWR AKX OUTLETS\ HV SCAN
oN O \oN oNn O \oN
@)
1 A OFF OFF OFF OFF
L~ -
, MAIN POWER PANEL
RECEIVER-TRANSMITTER 305NE025

Place MAIN PWR circuit breaker (1) to OFF position.
Place AC OUTLETS circuit breaker (2) to OFF position.
Place HV switch (3) to OFF position.

Place SCAN switch (4) to OFF position.

PwnNhpE
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2-4. PRELIMINARY CONTROL SETTINGS. (CONT)

(0

CONTROL-MONITOR LOCAL

VOLTAGE
MON

J5303

GND

J5304

1% EL $EAvD
+25 ATTHT

I3 EL SEAVD

1t EL ANG DATA

+J5 ELANG BATA
M AT ANE DATA
o8 AZ ANG DATA
1 ELANEYOLTS
3 EL ARG VOLS
MW ATANE VOLTS
o ATANG VDLTE

O

6
RECEIVER
SECTION
© ae
o_vmrme| ) o y
— XMTR -/

LOCAL  REMOTE OA/ W—‘
O DSS303  DS5304 OFF

LOCAL CONTROL
MONITOR PANEL @ @

NOTE

305NEQ3:

Open receiver and transmitter doors to locate switches and circuit breakers for the following

Initial adjustments. After completing receiver-transmitter Initial adjustments, be sure to close
receiver and transmitter doors.

Place MONITOR switch (5) to METER CAL position.
Place LOCAUREMOTE switch (6) to IND position.
Open local control monitor panel (7).

Place AZ DRIVE POWER (8) circuit breaker to OFF.
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2-4. PRELIMINARY CONTROL SETTINGS. (CONT)

RECEIVER-TRANSMITTER (CONT)

LOW VOLTAGE
POWER SUPPLY

ON

OFF

OC POWER
ON

®

TRANSMITTER CONTROL

HIGH VOLTAGE
POWER SUPPLY

ON

QOFF

MAGNETRON
FILAMENT

ON

OFF

PANEL

fw

TM 11-5840-281-12-1

TRANSMITTER
. SECTION

305NE026

9. Place LOW VOLTAGE POWER SUPPLY circuit breaker (1) to OFF position.
10. Place HIGH VOLTAGE POWER SUPPLY circuit breaker (2) to OFF position.
11. Place MAGNETRON FILAMENT circuit breaker (3) to OFF position.
12. Place DC POWER circuit breaker (4) to OFF position.

CONTROL-INDICATORS

@ ANT POL
CIR

\F GAIN

-

CONTROL-INDICATOR
GROUP

2-12

AZ TILT

\ /
gk
= =
=2 S

7N
BITE SELECT

FOCUS INTENSITY /6
o
o>

TRANSMITTER
orv
l!lﬂ\ ¥ /lll!V
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2-4. PRELIMINARY CONTROL SETTINGS. (CONT)

Place FTC switch (1) on master control-indicator to OFF position.

Place PPI CENTERING NORM-OFFSET switches (2) on both control-indicators to NORM position.
Place POWER circuit breakers (3) on both control-indicators to OFF position.

Place ANT POL switch (4) on master control-indicator to LIN position.

Place BITE-AZ TILT switches (5) on both control-indicators to AZ TILT position.

Rotate INTENSITY controls (6) on both control-indicators fully counterclockwise.

Rotate FOCUS controls (7) on both control-indicators fully counterclockwise.

Place TRANSMITTER switch (8) on master control-indicator to OFF position.

ONoOA~WNE

PULSE GENERATOR UNITS

RANGE
i 2| o
INTERCOI
HEADSET
(>
S \ ®
CONTROL-INDICATOR
GROUP
305NE038
1. Place RANGE MILES switch (1) on both pulse generator units in any position except 80.
2. Place SCAN MODE switch (2) on master pulse generator unit in any position except IFF.
WARNING

When used in landing control central systems, the SCAN switch on both pulse generator
units must be in OFF position to prevent inadvertent antenna scan operation, and possible
injury to personnel.
3. Place SCAN switch (3) on both pulse generator units to OFF position.
2-5. PRELIMINARY OPERATING PROCEDURE.
TURN-ON PROCEDURE
WARNING

Lethal voltages are developed in the receiver-transmitter and control-indicators. Observe
safety precautions at all times.
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)

TURN-ON PROCEDURE (CONT)
CAUTION

Ensure that all controls, switches, and circuit breakers are in the positions indicated in
Preliminary Control Settings before starting the power generator, or damage could
result to the radar equipment.

Make sure filter hood on receiver-transmitter is open and red vent covers on control-

indicators and receiver-transmitter, along with red cover on azimuth drive reducer, are

removed before applying power to the equipment or damage could result to equipment.
NOTE

When radar set is used in conjunction with landing control system shelter, refer to TM 11-
5895-474-12 addendum for information on circuit breakers that power the radar set.

RECEIVER-TRANSM ITTER

TRANSMITTER
SECTION

1 2 3 4
\ \ \ \
(" A\ \ \ )
RECEIVER / MQINPWR  (ACRUTLETS \HV XCAN
o ON ON ON
SECTION o
T OFF OFF OFF OFF
6
T I 0
5

MAIN POWER PANEL 305NE039

1. Place MAIN PWR circuit breaker (1) to ON position.
2. Place AC OUTLETS circuit breaker (2) to ON position.
3. Place HV switch (3) to ON position.

4. Place SCAN switch (4) to ON position.

5. Open filter hood (5) on receiver door (6).

€38 7
O DO ‘/ @ @
T = Q oS
= o AZ DRIVE
. i olo POWER 8
‘Q Bid E'o‘o 3 OLO' ON -
RECEIVER 5 : @/
SECTION ¢ )
- = OFF
(o]
il CARE,
R"_’_\,\_j
* 305NED40
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)
NOTE

Open receiver and transmitter doors to locate switches and circuit breakers for the following
turn-on procedures.

6. Open local control monitor panel (7).
7. Place AZ DRIVE POWER (8) circuit breaker to ON position.
8. Close local control monitor panel (7).

_5___1.__—_/_\_,_’——\/_\ o' 2. I =, a.
- 4 1 8686
9 \\
LOW VOLTAGE HIGH VOLTAGE
POWER SUPPLY POWER SUPPLY
oN TRANSMITTER
SECTION
1 2\!\ OFF
\é" WA
ON ON
u OFF OFF
TRANSMITTER CONTROL PANEL
305NEO041
9. Place LOW VOLTAGE POWER SUPPLY circuit breaker (9) to ON position.

10. Place HIGH VOLTAGE POWER SUPPLY circuit breaker (10) to ON position.
11. Place MAGNETRON FILAMENT circuit breaker (11) to ON position.
12. Place DC POWER circuit breaker (12) to ON position.
CAUTION
Make sure receiver and transmitter doors are closed and locked before proceeding with the
following steps.
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2.5. PRELIMINARY OPERATING PROCEDURE. (CONT)

CONTROL-INDICATORS

TM 11-5840-281-12-1

FOCUS INTENBITY

HY oue
h

12

POWER
PPI CENTER! ANTENNA
[ T T vIDED GAN L "
@ ! OFFSET ! @ =
e | [o)
777 ©®L1
-
oFF oN
we L L
oFr
e
(Y3 E. TARGET
®
@ 'DE
8
305NE042

CRT Display Adjustments

1. Place POWER circuit breakers (1) on both control-indicators to ON position.

2. Place SCAN MODE switch (2) on master pulse generator to SEARCH position.

3. Place SCAN switch (3) on master pulse generator to ON position.

4. Check that azimuth antenna rotates, then place SCAN switch (3) to OFF position.

5. After 3-minute warmup period, place TRANSMITTER switch (4) on master control-indicator to WIDE PLS
position.

6. Press HV ON switch (5) on master control-indicator. The indicator light in both HVY ON switches (5) on both
control-indicators will light.

7. LIN indicator lights (6) on both control-indicators will light.

8. Place PPI CENTERING NORM-OFFSET switches (7) on both control-indicators to NORM

9. Rotate IF GAIN EL controls (8) on both control-indicators fully counterclockwise.

10. Rotate IF GAIN AZ controls (9) on both control-indicators fully counterclockwise.

11. Place RANGE MILES switches (10) on both pulse generators to 40 position.

12. Place SCAN MODE switches (2) on both pulse generators to SEARCH position.

13. Place SCAN switch (3) on master pulse generator to ON position.

14. Adjust INTENSITY (11) and FOCUS (12) controls for the sharpest trace on both crt displays.

15. Rotate IF GAIN AZ controls (9) on both control-indicators fully clockwise.

16. Rotate VIDEO GAIN controls (13) clockwise until sharpest definition of low-level radar video Is obtained on both
crt displays.

17. Set VIDEO GAIN controls (13) as high as possible without blooming of video or loss of definition.
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)

g m LO TUNE @ / -

@ BITE

< 14

L,
Y

e S
7N

BITE SELECT

SCAN MODE TRANSHITTER

A4 (N orr
woru sovaz @ rarr 1 mesey

,
SEARCH slauLY ik _ — WAR
[4® ] L8 )

©

25

24 205NE04S

18. Adjust LO TUNE controls (14) to increase radar video.
19. Readjust FOCUS control (15) for best overall definition.
20. To reduce receiver noise (grass) in background, rotate IF GAIN AZ controls (16) slightly counterclockwise.

Tuneup Procedure

Initial tuning of the receiver-transmitter is accomplished by maintenance personnel. By utilizing the controls on the
master control-indicator, the operator can make fine tuning adjustments to compensate for frequency drift. The radar set
must have been alined by maintenance personnel before performing the tuneup procedure below.

21. Check that TRANSMITTER switch (17) is in WIDE PLS position.

22. Check that HV ON indicator (18) is lit and equipment is stabilized (allow minimum of 2 minutes).
23. Place EL TARGET control (19) to WIDE position.

24. Place FTC switch (20) to OFF position.

25. Place STC switch (21) to OFF position.

26. Rotate IF GAIN AZ control (16) fully clockwise.

27. Rotate IF GAIN EL control (22) fully clockwise.

28. Place SCAN MODE switch (23) to SEARCH position.

29. Place ANTENNA switch (24) to U or D position to obtain any ground return at long range.

30. Place SCAN switch (25) to OFF position, stopping the azimuth antenna on the ground return.
31. Adjust LO TUNE control (14) to obtain maximum ground return signal on crt display.
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)

Scan and Video Presentation Checks

/‘-\ “CURSOR ELEVATION

/‘ ‘ CURSOR CURSOR
L L LI i
i ] Cmson Conson T T TTIm
LEFT OF RUNWAY COVERAGE r%—ofgo OE].E]" 0 o@ RIGHT OF RUNWAY COVERAGE
(F GAIN 1 g@ e

FIQ‘ @D.
@00 ® ® Qe o

0
.
:>© ®@©=° N O
.°©0 ® Q'ow
=)

CONTROL-INDICATOR 2
GROUP 305NE046

SCAN MODE

.
NORN ITEL ovaz @
SEARCH siMuLT

Scan and video presentation checks are made in conjunction with the tuneup procedure in order to ensure optimum
operation of the equipment. For right-of-runway coverage, the azimuth cursor will curve down and for left-of-runway
coverage, it will curve up. The elevation cursor is turned down in both configurations.

32. On master control-indicator, adjust IF GAIN AZ control (1) counterclockwise, as necessary, to maintain the
ground return signal as small as possible.

NOTE
Refer to the table on pages 2-19 through 2-21 when performing step 33.
33. On master and slave pulse generators, place SCAN MODE (2) and RANGE MILES (3) switches to the positions
indicated in the SWITCH POSITIONS columns. The DISPLAYED DATA columns Indicate the type of scan (beta

or ppi) and the type of video (radar and/or IFF) that will be seen on the crt displays when switches are in the
positions indicated.
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)

SWTICH POSITIONS DISPLAYED DATA
MASTER SLAVE MASTER SLAVE
SCAN MODE | RANGE MILES| SCAN MODE | RANGE MILES| SCAN |RADAR |IFF | SCAN| RADAR | IFF

SEARCH 5, 10, 20, Any but IFF 5, 10, 20, PPI X X PPI X X
OR 40 OR 40

NORM 5,10, 20, Any but IFF 5,10, 20, BETA X BETA X
OR40 OR40

35°EL 5, 10, 20, Any but IFF 5,10, 20, BETA X BETA X
OR40 OR40

60°AZ 5,10, 20, Any but IFF 5,10, 20, BETA X BETA X
OR40 OR40

SIMULT 5,10, 20, Any but IFF 5,10, 20, BETA X PPI X X
OR40 OR40

IFF 5,10, 20, Any but IFF 5,10, 20, PPI X PPI X X
OR40 OR40

IFF 5,10,20, IFF 5,10, 20, PPI X PPI X
OR40 OR40

SIMULT 5,10,20, IFF 5,10,20, BETA X PPI X
OR40 OR40

60°AZ 5,10,20, IFF 5,10,20, BETA X PPI X
OR40 OR40

35°EL 5,10, 20, IFF 5,10, 20, BETA X PPI X
OR40 OR40

NORM 5,10, 20, IFF 5,10, 20, BETA X PPI X
OR40 OR40

SEARCH 5,10, 20, IFF 5,10, 20, PPI X X PPI X
OR40 OR40

SEARCH 5,10, 20, IFF 80 PPI X X PPI X
OR 40 OR 40

NORM 5,10, 20, IFF 80 BETA X PPI X
OR 40

35°EL 5,10,20, IFF 80 BETA X PPI X
OR 40

60°AZ 5,10,20, IFF 80 BETA X PPI X
OR 40

SIMULT 5,10,20, IFF 80 BETA X PPI X
OR 40

IFF 5,10, 20, IFF 80 PPI X PPI X
OR 40

IFF 5,10, 20, Any but IFF 80 PPI X PPI X
OR 40

SIMULT 5,10, 20, Any but IFF 80 BETA X PPI X
OR40
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2-5. PRELIMINARY OPERATING PROCEDURE. (CONT)

SWTICH POSITIONS DISPLAYED DATA
MASTER SLAVE MASTER SLAVE
SCAN MODE | RANGE MILES| SCAN MODE | RANGE MILES| SCAN |RADAR |IFF | SCAN| RADAR | IFF
60°AZ 5,10, 20, Any but IFF 80 BETA X BETA
OR 40
350EL 5, 10, 20, Any but IFF 80 BETA X BETA
OR 40
NORM 5, 10, 20, Any but IFF 80 BETA X BETA
OR 40
SEARCH 5,10, 20, Any but IFF 80 PPI X X PPI X
OR 40
SEARCH 80 Any but IFF 80 PPI X PPI
NORM 80 Any but IFF 80 BETA BETA
35°EL 80 Any but IFF 80 BETA BETA
60°AZ 80 Any but IFF 80 BETA BETA
SIMULT 80 Any but IFF 80 BETA PPI X
IFF 80 Any but IFF 80 PPI X PPI X
IFF 80 Any but IFF 5,10, 20, PPI X PPI X X
OR 40
SIMULT 80 Any but IFF 5,10, 20, BETA PPI X X
OR 40
60°AZ 80 Any but IFF 5,10,20, BETA BETA X
OR 40
35°EL 80 Any but IFF 5,10, 20, BETA BETA X
OR 40
NORM 80 Any but IFF 5, 10, 20, BETA BETA X
OR 40
SEARCH 80 Any but IFF 5,10,20, PPI X PPI X X
OR 40
SEARCH 80 IFF 5, 10, 20, PPI X PPI X
OR40
NORM 80 IFF 5,10, 20, BETA PPI X
OR 40
35°EL 80 IFF 5,10, 20, BETA PPI X
OR 40
60°AZ 80 IFF 5,10, 20, BETA PPI X
OR 40
SIMULT 80 IFF 5,10, 20, BETA PPI X
OR 40
IFF 80 IFF 5,10, 20, PPI X PPI X
OR 40
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2.5. PRELIMINARY OPERATING PROCEDURE. (CONT)

SWTICH POSITIONS DISPLAYED DATA

MASTER SLAVE MASTER SLAVE

SCAN MODE | RANGE MILES| SCAN MODE | RANGE MILES| SCAN |RADAR |IFF | SCAN| RADAR | IFF

IFF 80 IFF 80 PPI X PPI X
SIMULT 80 IFF 80 BETA PPI X
60°AZ 80 IFF 80 BETA PPI X
35°EL 80 IFF 80 BETA PPI X
NORM 80 IFF 80 BETA PPI X
SEARCH 80 IFF 80 PPI X PPI X

2-6. SEARCH OPERATION.
SEARCH MODE

The search mode of operation locates aircraft within a 40-nautical-mile radius of the airfield and is capable of displaying
IFF information within an 80-nautical-mile radius of the airfield when used in conjunction with Interrogator Set ANITPX-
44. In the search mode, the operator can select display ranges of 5, 10, 20, and 40 nautical miles that provide range and
bearing information necessary to direct the aircraft into position for making a precision (gca) approach. An 80-nautical-
mile range displays IFF video only. Range marks of 1, 5, or 10 miles are displayed when RANGE MILES switch Is
positioned to select range display. A 30-degree sector of the range marks is blanked to present alinement position of the
precision approach path. The azimuth antenna may be tilted to + 25 degrees for high-altitude coverage.

SIMULT mode is not used when only one control-indicator is used during the operation of the radar set. When operating

in SIMULT mode, the slave control-indicator will have search control of aircraft (ppi presentation). During final approach,
control of aircraft will pass to the master control-indicator that has beta presentation in SIMULT mode.
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2-8. SEARCH OPERATION. (CONT)

SEARCH MODE (CONT)
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Operation in SIMULT mode is explained in Simultaneous Mode Operation[(para 2-9). The following instructions will
explain the use of one control-indicator for search operation.
NOTE
When not In operation, perform Preliminary Control Settings and Preliminary

Operating Procedure [(para 2-5), omitting scan and video presentation checks, to place the

radar set in operation.
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2-4. SEARCH OPERATION. (CONT)

Place SCAN MODE switch (1) to SEARCH position.

Place SCAN switch (2) to ON position.

Place RANGE MILES switch (3) to any desired position.

Adjust IF GAIN AZ control (4) clockwise until receiver noise (grass) is visible in background of crt display (5).
Place BITE-AZ TILT switch (6) to AZ TILT position.

Place ANTENNA switch (7) in either U or D position to adjust angle of the azimuth antenna.

Monitor the tilt angle of the azimuth antenna on AZ TILT/BITE meter (8).

When necessary, place STC switch (9) to ON position to reduce the amplitude of return signals at close range.

ONoOA~WNE

CENTERING VIDEO DISPLAY

1. Place PPl CENTERING NORM-OFFSET switch (10) to NORM position.
2. Adjust PPI CENTERING HORIZ control (11) to center display horizontally.
3. Adjust PPI CENTERING VERT control (12) to center display vertically.

OFFSETTING VIDEO DISPLAY

Use offset centering feature to extend the range when greater radar video resolution is desired at or near maximum
range of display. To offset center of crt display (5), perform the following.

Place PPl CENTERING NORM-OFFSET switch (10) to OFFSET position.

Adjust PPI CENTERING HORIZ control knob (13) to position display horizontally.

Adjust PPI CENTERING VERT control knob (14) to position display vertically.

Place PPI CENTERING NORM-OFFSET switch (10) to NORM position after the display is offset.

PwnNhpE

VIDEO CLUTTER

Video clutter is a blanketing effect displayed on the crt display caused by radar return signals from objects other than the
target being tracked. Clutter can be caused by nearby large objects or distant terrain (ground returns) and rain, snow, or
fog (precipitation). When tracking through video clutter, care should be exercised when using the controls and switches,
so that the return signal from the target being tracked is not lost. Range of target and amount of clutter have to be taken
into consideration when selecting the controls to track the target. It is at the discretion of the operator to select the
controls that best suit his or her needs. Examples of video clutter that may be encountered during search operation and
ways to reduce it are shown on the following page.
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2-6. SEARCH OPERATION. (CONT)

VIDEO CLUTTER (CONT)

VIEW A VIEW B

FTC OFF LIN FTC LOG FTC
WIDE PULSE NARROW PULSE NARROW PULSE  305NE049
1. View A exhibits a typical display of heavy video clutter that may exist on the crt display when FTC switch is in

OFF position and TRANSMITTER switch is in WIDE PLS position. The clutter could obscure return signal from
target being tracked.

2. View B exhibits clutter being reduced after placing FTC switch to LIN position and TRANSMITTER switch to NAR
PLS position. When FTC switch is in LIN position, receiver if signal is amplified linearly
3. View C exhibits clutter being further reduced after placing FTC switch to LOG position and TRANSMITTER

switch remaining in NAR PLS position. When FTC switch is in LOG position, receiver if signal Is amplified
logarithmically. LOG FTC is used to reduce return clutter (noise) from precipitation.

REDUCING VIDEO CLUTTER FROM GROUND RETURNS AND PRECIPITATION
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2-4. SEARCH OPERATION. (CONT)

Although there is no definite way for the operator to determine if video clutter Is being caused by ground returns or
precipitation, there are a number of actions that can be taken to reduce clutter. If clutter is being caused by ground
returns, perform steps 1 through 6 in the order of sequence until return signal from target being tracked can be readily
followed on the crt. When clutter is being caused by precipitation, or when steps 1 through 5 do not satisfactorily reduce
clutter, proceed with steps 7 through 10 in the order of sequence until return signal from target being tracked can be
readily followed.

Place STC switch (1) to ON position.

Rotate EL TARGET control (2) clockwise from WIDE to NARROW position.

Place FTC switch (3) to LIN position.

Taking care not to lose target, rotate IF GAIN AZ (4) and IF GAIN EL (5) counterclockwise.
Place TRANSMITTER switch (6) to NAR PLS position.

Press HV ON indicator switch (7).

Place STC switch (1) to OFF position.

Place FTC switch (3) to LOG position.

Rotate IF GAIN AZ (4) and IF GAIN EL (5) controls fully clockwise (maximum gain).

©CoNoUA~AWNE

NOTE

When ANT POL switch is placed in CIR position, maximum detection range is reduced
approximately 20 percent. Return to LIN position when no longer required.

10. Place ANT POL switch (8) to CIR position. CIR indicator (9) will light and LIN indicator (10) will extinguish.
2-7. PRECISION APPROACH OPERATION.

The precision approach function is used to control aircraft along a courseline and glidepath to the prescribed gca
minimums, or theoretically to within 20 feet of runway touchdown. This is accomplished with the SCAN MODE switch on
the master control-indicator in NORM 350 EL, 600 AZ, or SIMULT positions. The precision approach display Is a dual
scan (beta) type. Ranges of 5, 10, 20, and 40 nautical miles, with range marks at 1-mile intervals for 5- and 10-mile
ranges and 5 miles for ranges of 20 and 40 miles, can be selected by positioning the RANGE MILES switch. Two sets of
preset electronic cursors are available on the azimuth and elevation displays, providing separate glidepath and
courseline Indications for each of two runway approaches. For right-of-runway coverage, the azimuth cursor will curve
down and for left-of-runway coverage, it will curve up. The elevation cursor is turned down in both configurations.

By positioning the SCAN MODE switch to NORM, 350 EL, or 600 AZ positions, azimuth sectors of 30 and 60 degrees
may be scanned. The precision approach is accomplished with the master control- indicator. When operating in
SIMULT mode, the slave control-indicator crt display will have a ppi scan with IFF video capability. Simultaneous Mode

Operation is explained in[paragraph 2-9]
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2.7. PRECISION APPROACH OPERATION. (CONT)

®
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NOTE

During operation in SIMULT mode, use care when operating controls and
switches on master control-indicator. Their operation controls data going to the
slave control- indicator.

Maximum signal returns should exist when blanked range mark sector on the
crt display brackets the signal returns from the radar targets adjacent to the
runway. For additional information, refer to Cursor Alinement Checks (para 3-
4).

When not in operation, perform Preliminary Control Settings and
Preliminary Operating Procedure (para 2-5)] omitting scan and video
presentation checks, to place the radar set in operation.

Place SCAN MODE switch (1) to NORM position.

Place SCAN switch (2) to ON position.

Place ANGLE VOLTS switch (3) to OPERATE position.

Place EL CURSOR switch (4) to GP position.

Pl RANGE MILES switch (5) to any desired position except 80.
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2-7. PRECISION APPROACH OPERATION. (CONT)

6. Place TRANSMITTER switch (6) to WIDE PLS position.

7. Press HV ON switch (7). The indicator light in the switch will light.

8. Rotate EL TARGET control (8) fully counterclockwise to WIDE position.
VIDEO CLUTTER
During the precision approach mode of operation, video clutter will be caused by nearby large objects and distant terrain
(ground returns). Clutter due to precipitation will also add to the problem of tracking an aircraft when landing. Examples
of video clutter and ways to reduce it are shown on the following page. The operator should utilize the controls that best
suit his or her needs.

NOTE

Procedures for reducing video clutter due to ground returns and precipitation are
given in Search Operation, Reducing Video Clutter [para 2-6).

Examples of Video Clutter

FTC OFF — WIDE PULSE FTC OFF - NARROW PULSE 305NEQS3

1. View A exhibits a typical display of video clutter that may exist on crt display when FTC switch is in OFF
position, and TRANSMITTER switch is in WIDE PLS position. Clutter may cause difficulty in reading target
return on crt display.

2. View B exhibits clutter being reduced after placing TRANSMITTER switch to NAR PLS position and FTC
switch remaining in OFF position.
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2-7. PRECISION APPROACH OPERATION. (CONT)

VIDEO CLUTTER (CONT)

LIN FTC — NARROW PULSE LOG FTC — NARROW PULSE 305NEQ54

3. View C exhibits clutter being further reduced by placing FTC switch to LIN position and TRANS-MITTER
switch remaining in NAR PLS position. LIN FTC is used to reduce clutter from ground returns.

4. View D exhibits a still further reduction of clutter by placing FTC switch to LOG position and TRANSMITTER
switch remaining in NAR PLS position. LOG FTC is used to reduce clutter from precipitation.

2-8. HEIGHT FINDER OPERATION.

The height finder operation is accomplished with the master control-indicator. The SCAN MODE switch must be in
NORM, 350 EL, 600 AZ, or SIMULT position. When a slave control-indicator Is used In conjunction with a master control-
indicator, the slave can be operated as a monitor for precision approach operation, provided the SCAN MODE switch on
the master is In NORM, 350 EL, or 600 AZ position. The slave will have a beta scan. When the SCAN MODE switch on
the master is in SIMULT position, the slave will have a ppi scan. The height finding feature provides a means of
determining the altitude of an aircraft (off the approach end of the runway) within the limits of - 1 to 35 degrees In
elevation and 30 degrees In azimuth.

HEIGHT FINDER

CURSOR

EL CURSOR /
HFE ALTITUDE

CONTROL-INDICATOR

® @ GROUP
VIEW A
1 2 305SNEO55
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24. HEIGHT FINDER OPERATION. (CONT)

NOTE
Video clutter and the ways to reduce it are explained in Precision Approach
Operation, Video Clutter and Search Operation, Reducing Video
Clutter [para 2-6).

When not in operation, perform Preliminary Control Settings and
Preliminary Operating Procedure (para_2-5),] omitting Scan and Video
Presentation checks, to place the radar set in operation. Perform Precision
Approach Operation_ (para 2-¥) first, then perform the following.

1. Place EL CURSOR switch (1) to HF position.

2. Rotate ALTITUDE control (2) clockwise or counterclockwise until the height finder cursor bisects the radar target as
shown In view A.

3. Rotate EL TARGET control (3) clockwise or IF GAIN EL control (4) counterclockwise to reduce the vertical size of the
radar target. Use care when operating with a slave control-indicator, so as not to reduce the radar target too much.

4. On ALTITUDE indicator (5), obtain altitude (in hundreds of feet).
5. Place EL CURSOR switch (1) to GP position.
2-9. SIMULTANEOUS MODE OPERATION.

The simultaneous mode of operation utilizes both control-indicators. The control-indicator that is cable connected to the
radar set group is the master control-indicator. When the radar set is used in conjunction with a landing control system
shelter, either control-indicator can be designated the master by activating the MASTER IND 1-2 switch on control-
indicator C-7012rTPX-44. The master control-indicator will have a beta scan for precision approach operation and the
slave control-indicator will have a ppi scan for search operation.

NOTE

Reducing video clutter is accomplished by using the controls on the master
control-indicator. See Search Operation and Precision Approach
Operation [(para 2-7) for examples of video clutter that exist on ppi and beta crt
displays.

Go to Search Operation, Reducing Video Clutter [para 2-6) for procedures used
to reduce clutter due to ground returns and precipitation. Be careful that the
target being tracked on the slave is not lost when using controls on master
control-indicator to reduce clutter.

When not in operation, perform Preliminary Control Settings and

Preliminary Operating Procedure (dara_2-5),] omitting scan and video
presentation checks, to place the radar set In operation.
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Place RANGE MILES switch (3) on both control-indicators to any desired position.
Adjust IF GAIN AZ control (4) on master until receiver noise (grass) is visible in background of crt display (5) on both

Place BITE-AZ TILT switch (6) on both control-indicators to AZ TILT position.
Place ANTENNA switch (7) on master In either U or D position to adjust angle of azimuth antenna for search

9. Place ANTENNA switch (7) on master in either L or R position to adjust angle of elevation antenna for precision

approach operation.

10. When necessary, place STC switch (9) on master to ON position, to reduce amplitude of target return signals at close

range.
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2-9. SIMULTANEOUS MODE OPERATION. (CONT)

NOTE
Use offset centering feature on the slave control-indicator to extend the range
when greater radar video resolution is desired at or near maximum range of
display. To offset center of crt display, see Search Operation, Offsetting Video

Display [para 2-6).
11. Rotate EL TARGET control (10) on master fully counterclockwise to WIDE position.
12. Place EL CURSOR switch (11) on master to GP position.
13. Place ANGLE VOLTS switch (12) on master to OPERATE position.
2-10. IFF OPERATION.

When the radar set is used in conjunction with Interrogator Set ANITPX-44, it is capable of displaying IFF video when
SCAN MODE switch on master control-indicator is placed to SEARCH, SIMULT, or IFF position, and IFF ANT SCAN
CONT switch on interrogator set is placed to the RADAR position. Refer to TM 11-5895468-12 for operating information
on the interrogator set.

SEARCH MODE
NOTE

In the search mode of operation, radar target and IFF reply is displayed on all
ranges except 80. When in the 80-mile range position, only IFF return will be
seen. Refer to Scan and Video Presentation Checks and Preliminary Operating
Procedure for the different combination of switch settings and
displayed data when operating in search mode.

When necessary, use offset centering feature on control-indicators to extend the
range when greater video resolution is desired at or near maximum range of
display. To offset center of crt display, see Search Operation, Offsetting Video
Display [para 2-6].

When not in operation, perform Preliminary Control Settings (para 2-4) and Preliminary Operating Procedure [para 2-5),
omitting scan and video presentation checks, to place the radar set in operation.

IFF REPLY

RADAR TARGET

305NE059

The illustration above exhibits a typical ppi display during search operation when using IFF equipment. The radar target
return appears on the display with its associated IFF return behind it.
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2-10. IFF OPERATION. (CONT)
PRECISION MODE

Precision approach (precision mode) of operation utilizes beta-type scans, when the SCAN MODE switch on the master
control-indicator is placed in NORM, 350 EL, or 600 AZ position. Beta scans do not display IFF information. When
operating with a slave control-indicator, by placing the SCAN MODE switch on the slave to IFF position, the slave will
display the IFF reply (no radar target) on a ppi scan. See Precision Approach Operation (para 2-7), and Scan and Video
Presentation Checks in Preliminary Operating Procedurel (para 2-5), for the different combination of switch settings and
displayed data when operating in precision mode.

SIMULTANEOUS MODE

In the simultaneous mode of operation, the master control-indicator will have a beta scan and the slave a ppi scan. The
slave will display the radar target and IFF reply at all ranges except 80. When the RANGE MILES switch on the slave is
placed in 80 position, it will display only the IFF reply. When the SCAN MODE switch on the slave is placed in IFF
position, it will display only the IFF reply at all ranges See Simultaneous Mode Operation for the procedure to
operate in simultaneous mode.

IFF MODE

In the IFF mode of operation, the control-indicators are isolated from the common radar-IFF antenna control system and
controlled directly by the IFF equipment. The SCAN MODE switch on either control-indicator can be placed in IFF
position without affecting the other. Except for precision approaches, the slave cannot display beta scans when the
SCAN MODE switch on the master is in IFF position. IFF information can be received by operating in simultaneous
mode. Only the IFF reply is displayed at all ranges when the SCAN MODE switch on either control-indicator is in IFF
position. See Scan and Video Presentation checks in Preliminary Operating Procedure[ (para 2-5) for the different
combination of switch settings and displayed data when operating in IFF mode.

VIDEO CLUTTER

See Search Operatior{ (para 2-6) and Precision Approach Operatior] (para 2-7) for examples of video clutter that may be
encountered during IFF operation. To reduce video clutter, see Search Operation, Reducing Video Clutter [[para 2-6).

2-11. STANDBY CONDITION.
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2-11. STANDBY CONDITION. (CONT)
To place the radar set in standby, perform the following on master and slave control indicators:
1. Place TRANSMITTER switch (1) on master to OFF position.
2. Place SCAN switch (2) on master to OFF position.
3. Rotate INTENSITY controls (3) on both control-indicators to fully counterclockwise position.

2-12. NORMAL SHUTDOWN.

SQCUS  INTENSITY

CONTROL-INDICATOR
GROUP

1

305NEO061

To completely turn off the radar set, perform the following on master and slave control indicators:
1. Place SCAN switch (1) on master to OFF position.
2. Place TRANSMITTER switch (2) on master to OFF position.
3. Rotate INTENSITY controls (3) on both control-indicators to full CCW position.

4. Place POWER circuit breakers (4) on both control-indicators to OFF position.

MAIN PWR/ AC OUTLETS SCAN
ON

— MAIN POWER PANEL
RECEIVER-TRANSMITTER 305NE063

TRANSMITTER
SECTION

RECEIVER
SECTION

5. Place MAIN PWR circuit breaker (5) to OFF position.
6. Close air vent (6) on receiver door (7).
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2-13. EMERGENCY SHUTDOWN.
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CONTROL-INDICATOR
GROUP

RECEIVER-
TRANSMITTER MAIN POWER PANEL 305NE064

In the event of an emergency, where there Is Insufficient time to accomplish a normal shutdown, perform the following
operations.

1. Place POWER circuit breakers (1) on both control-indicators to OFF position.
2. Place MAIN PWR circuit breaker (2) on receiver-transmitter to OFF position.

NOTE
Before reapplying power to the radar set, steps 1, 2, and 3 of Normal Shutdown

(para 2-12) must be performed.
Section IV OPERATION UNDER UNUSUAL CONDITIONS

Subject Para Page
GBNEIA...ciiiiiiiiiiiiie 2-14 2-34
EMEIGENCY PrOCEUUIES .......coiveieieeeees et te ettt e et s ettt et e sttt et e eneee s s
Jamming and ECIM PrOCEAUIES........couuiiiii et e e e et e e e e eeeeennas 2-16 2-37

2-14. GENERAL.

Extreme climatic conditions can be encountered when operating the radar set in some geographical regions. The service
life of the equipment can be extended by increasing the frequency of specific inspections and maintenance services. See
Lubrication Procedures (para_4-48). Video clutter can be reduced by following the procedures In Search Operation,
Reducing Video Clutter [para 2-6).

TROPICAL CONDITIONS

1. Inspect dehydrator cartridges in waveguide adapters daily. See Dehydrator Cartridge Inspection[(para 3-%) for
Instructions.

2. Inspect for damaged surfaces and surfaces of chipped or peeling paint daily.

3. Wait 10 minutes before activating TRANSMITTER and HV ON switches when radar set has been turned off
for a long period of time.
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2-14. GENERAL. (CONT)
4. Rather than turning off equipment, remain in standby condition (para 2-11)when possible.
NOTE

Whenever the TRANSMITTER switch is placed in WIDE PLS or NAR PLS
position, HV ON switch must be activated to place transmitter in operation.

5. Operate with TRANSMITTER switch in NAR PLS position during hottest part of day, when possible.

6. To reduce video clutter due to precipitation, see Search Operation, Reducing Video Clutter, Precipitation

(para 2-6).
SALT AIR AND SEA SPRAY
1. Inspect dehydrator cartridges in waveguide adapters daily. See Dehydrator Cartridge Inspection
2. Check for corrosion and tightness of waveguides and cable connectors daily.

3. To reduce video clutter due to ground returns, see Search Operation, Reducing Video Clutter, Ground
Returns [para 2-6).

4. Flush exposed surfaces with fresh water, whenever possible.
DESERT

1. Check air filters at bottom of receiver-transmitter, receiver door, and pulse generators daily and after each
sand or dust storm and have cleaned when dirty.

2. If possible, do not operate during sand or dust storms. Keep radar in normal shutdown condition {para 2-12).
3. Remain in standby condition (para 2-11)) when possible during operation.
NOTE

Whenever the TRANSMITTER switch is placed in WIDE PLS or NAR PLS
position, HV ON switch must be activated to place transmitter in operation.

4. Operate with TRANSMITTER switch in NAR PLS position during hottest part of day, when

5. To reduce video clutter when operating during a sandstorm, see Search Operation, Reducing possible. Video
Clutter, Ground Returns [para 2-6).

6. Keep ground surfaces wet with water at grounding rods.
ARCTIC REGIONS
1. Remain in standby condition[(para 2-11) when possible, rather than turning off equipment.
NOTE

Whenever the TRANSMITTER switch is placed in WIDE PLS or NAR PLS
position, HV ON switch must be activated to place transmitter in operation.

2. Wait 15 minutes before activating TRANSMITTER and HV ON switches, when radar set has been turned off
for a long period of time.
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2.14. GENERAL. (CONT)

ARCTIC REGIONS (CONT)

CAUTION
Do not let ice exceed 0.8 inch (2 cm) thick on the azimuth and elevation antenna
drives and the azimuth and two elevation antenna rotary joints. To avoid
damage to equipment, do not chip ice with hammer or sharp instruments.

3. Using electric heater, soldering iron, or torch, remove Ice.

EXTREME WET AND COLD
1. Inspect dehydrator cartridges in waveguide adapters daily. See Dehydrator Cartridge Inspection

2. Inspect for damaged surfaces and surfaces of chipped or peeling paint daily.
3. Check for corrosion and tightness of waveguides and cable connectors daily.

4. Wait 15 minutes before activating TRANSMITTER and HV ON switches when radar set has been turned off
for a long period of time.

5. Remain In standby condition [(para 2-11) when possible, rather than turning off equipment.
NOTE

Whenever the TRANSMITTER switch is placed In WIDE PLSE or NAR PLSE
position, HV ON switch must be activated to place transmitter In operation.

6. To reduce video clutter due to precipitation, see Search Operation, Reducing Video Clutter, Precipitation
[para 2-6).
2-15. EMERGENCY PROCEDURES.

When an equipment malfunction occurs, the radar set should be turned off immediately [para 2-13) and organizational
maintenance personnel notified. Limited operations In an emergency can be maintained under some conditions of partial

equipment failure, after it Is determined that such operation is advisable.
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2-15. EMERGENCY PROCEDURES. (CONT)

RANGE FAILS

When in search operation and any one range fails, the next shorter range may be off-centered by performing the
following operations.

1. Place RANGE MILES switch (1) to next lower range.

2. Place PPI CENTERING NORM-OFFSET switch (2) to OFFSET position.

3. Adjust PPl CENTERING HORIZ control (3) to position display (4) horizontally.

4. Adjust PPI CENTERING VERT control (5) to position display (4) vertically.

5. Place PPl CENTERING NORM-OFFSET switch (2) to NORM position after display (4) is offset.
10-DEGREE ELEVATION FAILS

When In precision approach operation, with SCAN MODE switch (6) in NORM position and 10-degree elevation display
fails, place SCAN MODE switch (6) to 350 EL position.

NOTE

The accuracy and resolution will be reduced. If both 10- and 35-degree elevation
displays fail, use azimuth display for azimuth corrections, if possible.

ALL PRECISION MODES FAIL

When in precision mode operation, with SCAN MODE switch (6) in NORM, 350 EL, 600 AZ, or SIMULT position and all
functions fail, operate the radar in search mode by placing SCAN MODE switch (6) to SEARCH position.

NOTE

When in the search mode of operation, directional information may be used to
make airport surveillance radar (asr) approaches. No elevation data is used.
This operation is not as accurate as the precision approach operation. The
accuracy can be improved by using as short a range as possible and offset
centering described in RANGE FAILS.

When any of the controls on the master control-indicator that control the radar
set group fail, such as the SCAN OR TRANSMITTER switches, operation can be
continued by interchanging the slave control-indicator with the master. When
operating in a landing control central system, an indicator (master) selector 1 or
2 switch is provided. (Refer to TM 11-5895-474-12 addendum.)

2-16. JAMMING AND ECM PROCEDURES.

The radar receiver can receive signals, other than the return signal (echo) of the transmitter, provided they are in the
correct frequency range. Unwanted signals produce wrong information on the radar display, or they may clutter the
display with so much interference that the targets cannot be distinguished. Deliberate generation of such unwanted
signals is called electronic countermeasures (ecm) or jamming. There are two types of jamming: transmission and
reflected.
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2-16. JAMMING AND ECM PROCEDURES. (CONT)
TRANSMISSION JAMMING

Transmission jamming Is caused by interfering signals generated by a jamming transmitter. The Jamming transmitter
may be fixed ground-based, airborne, free-falling (expendable transmitters dropped from aircraft), or transported by other
means. Jamming signals may be continuous wave, amplitude modulated, frequency modulated, pulsed transmission, or
a combination thereof.

A continuous wave (cw) jamming signal is a pure rf carrier at one fixed frequency with no modulation or intelligence.
When a high-power cw jammer Is operating at close ranges, the radar display can be devoid of all radar returns, or have
severe clutter when the jamming signal produces beat frequencies. At greater ranges, cw jamming tends to reduce the
sensitivity of the radar receiver, as if the IF GAIN controls were rotated counterclockwise. Clutter usually occurs in
wedge-shaped areas In the direction of the cw jamming source.

Amplitude-modulated (am) jamming signal may be amplitude modulated by one or a combination of various methods
such as with sine waves, square waves, sawtooth wave, or mechanical means, the most common type used in noise
modulation. The result of am jamming on the crt display is similar to cw jamming. The clutter is similar to that produced
by intense rain or snow.

Frequency-modulated (fm) jamming will cause unwarranted signals to appear irregularly on the crt display as the
modulating frequency varies about the operating frequency of the radar set. Fm jamming usually causes random strobing
on the crt display (intermittent intensified sweeps). At close ranges, the strobing can become intense enough to
completely saturate the crt display. At longer ranges, the strobing occurs mostly in the direction of the jammer and
occasionally occurs 180 degrees away from the jammer (reception on the backside of the antenna).

In pulsed jamming, the signal is turned on abruptly for short periods of time. The jammers can operate in a synchronous
or nonsynchronous mode at varied pulse widths and repetition rates. When in the synchronous mode, the jamming signal
is exactly the same as the pulse repetition rate of the radar set, or an exact multiple or submultiple of it. This could cause
intense range rings, similar to range marks, varying in width (range) to appear on the crt display. These rings could vary
from a fine line to a width sufficient to block the complete radar display, depending on the power and range of the
jammer. Nonsynchronized jammers can cause an unlimited number of patterns, ranging from a light sprinkling of
interference, to a spiraling pinwheel design (or running rabbits), or saturation of the crt display, depending upon the pulse
width and repetition rate of the jammer.

REFLECTED JAMMING

Reflected jamming Is caused by use of reflecting materials that reflect the radar signal just as the target does. One
common technique is "window" jamming. Window is the name given to thin strips of aluminum or other metal, cut to a
length that results in maximum signal reflection at the frequency of the radar being jammed. The strips may be dispersed
by aircraft at high altitude or missiles and projectiles with timed dispersions. As the strips flutter to earth, they appear as
intense clutter or saturated video over large areas of the crt display, similar to heavy rain or snow clutter.

NOTE
Refer to TM 11-750, Electronic Countermeasures for the Operator, for a detailed

discussion of jamming, deception signals, and tactics employed against radar
systems.

2-38



TM 11-5840-281-12-1
2-16. JAMMING AND ECM PROCEDURES. (CONT)
COUNTERMEASURES, REPORTING AND RECORDING
Immediate reporting of countermeasures and accurate, complete recording of countermeasures reception for additional
reports are important responsibilities of the radar operator. The initial report alerts command that countermeasures are
being used; and countermeasures usually indicate an impending enemy action. Detailed records, Included In subsequent
reports, inform higher authorities of the countermeasure capabilities of the enemy. Follow the procedures given in local
SOP for reporting and recording countermeasures.

ANTIJAMMING PROCEDURES

The following methods and techniques are applicable for all scan modes of operation. They are arranged in the following
order In consideration of their ease of performance and probable effectiveness.

Reflected Jamming
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1. Place TRANSMITTER switch (1) to NAR PLS position.

2. Press HV ON switch (2). Indicator light in switch will light.

3. Place FTC switch (3) in LIN or LOG position.

4. Being careful not to lose target, rotate IF GAIN AZ (4) and IF GAIN EL (5) controls

5. Place ANT POL switch (6) to CIR position. CIR indicator (7) will light, LIN indicator (8) will extinguish, and
maximum detection range will be reduced approximately 20 percent.
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2-16. JAMMING AND ECM PROCEDURES. (CONT)

Transmission Jamming
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NOTE

This operation will minimize effects of jamming that has both vertical and
horizontal polarization characteristics.

6. Place TRANSMITTER switch (1) to WIDE PLS position.
7. Press HV ON switch (2). Indicator light in switch will light.

8. Place ANT POL switch (3) to CIR position. CIR indicator (4) will light, LIN indicator (5) will extinguish, and
maximum detection range will be reduced approximately 20 percent.

9. Place FTC switch (6) in LIN or LOG position.

10. Rotate IF GAIN EL (7) and IF GAIN AZ (8) controls counterclockwise, taking care not to lose target.

11. Move ANTENNA switch (9) to U and D position when in search operation.
IFF Returns
In an emergency, when in search operation and operating with Interrogator Set ANITPX-44, rotate the IF GAIN AZ and
EL controls to fully counterclockwise position to prevent all radar video from being displayed. Use IFF return signals for
range and bearing information. This may be used for both reflected and transmission jamming. Refer to TM 11-5895-

468-12 for operating instructions for Interrogator Set ANITPX-44.
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CHAPTER 3

OPERATOR MAINTENANCE

Subject Section Page
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Section | OPERATOR TROUBLESHOOTING PROCEDURES

This section contains general troubleshooting Information for the operator of the radar set. If a problem is observed,
proceed with the following corrective actions:

Check that all controls, switches, and circuit breakers are In the correct position for the mode of operation you are in.
Check that all cables and connectors are connected properly.

Check that primary power source Is supplying power to the radar set.

The corrective actions above may not solve all the problems you may observe. If corrective actions do not solve your
problem, report problem to a higher level of maintenance.

Section Il OPERATOR MAINTENANCE PROCEDURES
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3-2. GENERAL.

This section provides instructions for operator maintenance of the ANITPN-18A radar set. The following Initial setup
information applies to all procedures.

Resources required are not listed unless they apply to the procedure.
One person can do all operator maintenance procedures.

The normal standard equipment condition to start a maintenance task is power off. Equipment Condition is not listed
unless some other condition is required.

3-3. CLEANING AND INSPECTION.
CLEANING

Cleaning operations should be performed once each day if the radar set is used daily. If not in operation daily, it should
be cleaned before and after operation. When it is maintained In standby condition, it should be cleaned once each week.

WARNING

Fumes of TRICHLOROTRIFLUOROETHANE are poisonous. Provide adequate
ventilation whenever you use TRICQHLOROTRIFLUOROETHANE. Do not use
solvent near heat or open flame. TRICHLOROTRIFLUOROETHANE will not
burn, but heat changes the gas Into poisonous, irritating fumes. DO NOT breathe
the fumes or vapors. TRICHLOROTRI-FLUOROETHANE dissolves natural skin
oils. DO NOT get the solvent on your skin. Use gloves, sleeves, and an apron
that the solvent cannot penetrate. If the solvent is taken internally, consult a
physician immediately.

1. Using a lint-free cloth, clean exterior surfaces of equipment and mechanical assemblies. Dampen cloth (not
wet) with trichlorotrifluoroethane to remove ground-in dirt, grease, and fungus. Report any corrosion to
organizational maintenance.

2. With a clean lint-free cloth and soft-bristled brush, clean plugs, jacks, and front panel controls and indicators.
Meter faces and front panels may be cleaned using a weak solution of water and mild soap. Avoid excessive
amount of solution on cloth and do not let solution enter behind controls or panel mounting hardware of
controls and indicators.
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3-3. CLEANING AND INSPECTION. (CONT)

3. Clean exterior and pins of connectors of interconnecting cables with a brush. Cleaning compound may be
used with brush and cloth to remove grease, fungus, and light tarnish. When connector contacts (pins and
receptacles) exhibit corrosion, they must be replaced.

4. Keep reflective surfaces on antennas and covers on horn and polarizer assemblies clean at all times. Clean
with soft, lint-free cloth. Cloth may be used with weak solution of water and mild soap. Ground-in dirt, if
necessary, can be removed with a cloth dampened (not wet) with cleaning compound and used sparingly.

INSPECTION

During routine cleaning, visual inspections can be made for minor defects and discrepancies that could develop into
major troubles. Also during operation, unusual noises and vibrations that could cause problems at a later time should be
noted. Some typical items to be checked include the following:

1. Damaged surfaces and areas of chipped or peeling paint, corrosion, and fungus.

2. Loose, missing, or damaged mounting hardware, control knobs, switches, panel screws, headset jacks, fuse
mountings, indicator lamps, chassis handles, and connectors.

3. Loose or binding hinges.

4. Structural parts sprung or twisted out of shape, or otherwise damaged.
5. Cables and connectors loose or disconnected or loose gland nuts.

6. Broken, frayed, or cracked insulation on cables.

7. Signs of oil leaks or seepage in mechanical assemblies.

8. Correct fit and seating of equipment covers and weatherproof seals.
9. Defaced, missing, or obscured identification plates.

10. Overheated components, indicated by discoloration, blistering, bulging of containers, or leak-age of
insulating compounds, accompanied by peculiar odors.

11. Unusual noises and vibrations in mechanical assemblies during operation.
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3-4. CURSOR ALINEMENT CHECKS.

The azimuth, elevation, and height finder cursors must be properly alined before using them to direct aircraft. The
operator should perform these checks each day before operating the equipment. If the cursors are not properly alined,
the appropriate cursor alinemenfs_(para 4128) should be performed. Perform checks on both master and slave control-
indicators.

NOTE
When not In operation, perform Preliminary Control Settings and
Preliminary Operating Procedures (para_2-5)] omitting scan and video

presentation checks, to place the radar set in operation.
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1. Place SCAN MODE switch (1) on both control-indicators to NORM position.

2. Place SCAN switch (2) on master to ON position.

3. Place ANGLE VOLTS switch (3) on both control-indicators to OPERATE position.

4. Place RANGE MILES switch (4) on both control-indicators to 10 position.

5. Adjust IF GAIN AZ control (5) on master control-indicator to desired level.

6. Place TRANSMITTER switch (6) on master to WIDE PLS or NAR PLS position.

7. Press HV ON switch (7) on master. HV ON indicator in switch will light on both control
8. Use ANTENNA switch (8) on master to position azimuth antenna.
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3-4. CURSOR ALINEMENT CHECKS. (CONT)

17

ANGLE VOLTS

OPERATE

305NE0B9

NOTE
There are two views to represent the two configurations of target reflector
placements. View A illustrates two target reflectors (9) placed on either side of
runway and one target reflector (10) representing the runway parallel line. View
B illustrates one target reflector (11) representing the runway parallel line and
one target reflector (12) representing the centerline-of-runway. The blanked
section (13) in the range marks represents servo position of elevation antenna.

For right-of-runway coverage, the azimuth cursor (14) will curve down; for left-of-runway coverage the azimuth cursor will
curve up.

9. Check that touchdown range mark (15) passes through the leading edge of target reflectors, (9, view A), or (11, view
B) in the azimuth display on both control-indicators.

10. Check that the closed-in or curved portion of the azimuth cursor (14) bisects the distance between the target
reflectors (9, view A), or bisects the target reflector (12, view B) in the azimuth display on both control-indicators.

11. Accurately set ART ANGLE V control dial (16) on both control-indicators to the 5-mile intercept setting recorded
during the initial circuit alinement (para 4-28).

12. Momentarily place ANGLE VOLTS switch (17) on both control-indicators to AZ position, then back to operate
position. (The artificial sweep (18) will appear on the azimuth display when the ANGLE VOLTS switch (17) is in the
AZ position.) Check that the azimuth cursor (14) inter-sects the 5-mile range mark (19) where the artificial sweep
trace (18) crosses 5-mile range mark (19) (view A or B) in azimuth display on both control-indicators.
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3-4. CURSOR ALINEMENT CHECKS. (CONT)

ELEVATION CURSOR
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1. Place SCAN MODE switch (1) on both control-indicators to NORM position.

2. Place SCAN switch (2) on master to ON position.

3. Place ANGLE VOLTS switch (3) on both control-indicators to OPERATE position.

4. Place RANGE MILES switch (4) on both control-indicators to 10 position.
5. Adjust IF GAIN EL control (5) on master control-indicator to desired level.
6. Place TRANSMITTER switch (6) on master to WIDE PLS or NAR PLS position.

7. Place EL CURSOR switch (7) to GP position.

2 305NE070

8. Press HV ON switch (8) on master. HV ON indicator lamp in switch will light on both control-indicators.

9. Use ANTENNA switch (9) on master to position elevation antenna.
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3-4. CURSOR ALIGNMENT CHECKS. (CONT) TM115840281121
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NOTE
The blanked section (10) In the range marks represents the tilt position of the azimuth antenna.

Check that the touchdown range mark (11) passes through the leading edge of the target reflector (12) in the
elevation displays on both control-indicators.

Accurately set ART ANGLE V control dial (13) on both control-indicators to the td setting recorded during
initial circuit alinement (para 4-28).

Momentarily place ANGLE VOLTS switch (14) on both control-indicators to EL position, then back to
OPERATE position. (The artificial sweep (15) will appear on the elevation display when the ANGLE VOLTS
switch (14) is placed in the EL position.) Check that the elevation cursor (16) intersects the target reflector
(12) where the artificial sweep trace (15) intersects the target

Accurately set ART ANGLE V control dial (13) on both control-indicators to the 5-mile intercept (gp setting)
recorded during the initial circuit alinement.

Momentarily place ANGLE VOLTS switch (14) on both control-indicators to EL position and then back to
OPERATE position. Check that the elevation cursor (16) intersects the 5-mile range mark (17) where the
artificial sweep trace (15) crosses the 5-mile range mark (17).
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3-4. CURSOR ALINEMENT CHECKS. (CONT)

HEIGHT FINDER CURSOR
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1. Place SCAN MODE switch (1) on both control-indicators to 350 EL position.

2. Place SCAN switch (2) on master to ON position.

3. Place RANGE MILES switch (3) on both control-indicators to 5 position.

4. Place ANGLE VOLTS switch (4) on both control-indicators to OPERATE position.
5. Place EL CURSOR switch (5) on both control-indicators to HF position.

6. Rotate IF GAIN EL control (6) on master control-indicator fully counterclockwise.

7. Set ALTITUDE control (7) to read field elevation plus 300 feet in counter window (8) on both control-
indicators.
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3-4. CURSOR ALINEMENT CHECKS. (CONT)

8.

Accurately set ART ANGLE V control dial (9) on both control-indicators to 7-mile intercept setting recorded
during initial circuit alinement.
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Momentarily place ANGLE VOLTS switch (10) to EL position and then back to OPERATE. (The artificial
sweep trace (11) will appear on the elevation display when the ANGLE VOLTS switch (10) is placed in EL
position.) Check that height finder cursor (12) intersects 2-mile range mark (13) where the artificial sweep
trace (11) crosses the 2-mile range mark (13).

Place RANGE MILES switch (14) on both control-indicators to 20 position.

Set ALTITUDE control (15) to indicate field elevation plus 15,000 feet in counter window (16) on both
control-indicators.

Accurately set ART ANGLE V control dial (17) on both control-indicators to 10-mile intercept setting
recorded in the circuit alinement procedures.

Momentarily place ANGLE VOLTS switch (10) on both control-indicators to EL position and then back to
OPERATE position; check that height finder cursor (12) intersects 10-mile range mark where artificial sweep
trace (11) crosses 10-mile range mark.
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3-5. DEHYDRATOR CARTRIDGE INSPECTION.

305NEQ72
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3-5. DEHYDRATOR CARTRIDGE INSPECTION. (CONT)

Three dehydrator cartridges (1) and their adapters (2) are located in three waveguides on the radar set group. These
cartridges are replaceable and contain a desiccant (moisture absorbing material) that reduces moisture content within the
waveguides. The desiccant is normally blue in color, but gradually loses its effectiveness and turns pink as it absorbs
moisture. Replace the dehydrator cartridges when there is no trace of blue in the desiccant or when the color is definitely
pink. Notify organizational maintenance when replacement is indicated by performance of the operator's weekly
preventive maintenance checks and services.

3-6. OPERATIONAL CHECK.

Operational checks are used as a check to determine serviceability of radar set. The checks are performed after
installation, and periodically as prescribed in organizational PMCS table. If a malfunction is found during a step in the
operational check, report the problem to organizational maintenance personnel. The faulty part can then be isolated,
tested, and repaired or replaced as necessary. Once corrective action has been taken, operational checks are performed
again. Operational checks are divided into three parts. The first part checks the performance of receiver-transmitter and
is performed at radar site. The second part checks master and slave control-indicator's performance. The third part
checks operation of radar set group as a whole using operational controls on master control-indicator.

PRELIMINARY CONTROL SETTINGS
Before performing operational checks, make preliminary control settings as follows.

1. On both control-indicators, place the following controls to positions indicated:

CONTROL POSITION

INTENSITY control fully counterclockwise
FOCUS control fully counterclockwise
POWER switch OFF

TRANSMITTER switch

IF GAIN AZ and EL controls

STC switch

FTC switch

PPI CENTERING NORM-OFFSET control
EL TARGET control

VIDEO GAIN control

OFF

fully counterclockwise
OFF

OFF

NORM

WIDE

fully counterclockwise

2. On each pulse generator, place the following controls to positions indicated:

CONTROL POSITION
SCAN MODE switch SEARCH
SCAN switch OFF

EL CURSOR switch GP
ANGLE VOLTS switch OPERATE

ART ANGLE V control
RANGE MILES switch
ALTITUDE control

fully counterclockwise
40
fully counterclockwise
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3-6. OPERATIONAL CHECK. (CONT)

PRELIMINARY CONTROL SETTINGS (CONT)

TM 11-5840-281-12-1

3. On receiver-transmitter main power panel, place the following controls to positions indicated.

CONTROL POSITION
MAIN POWER switch OFF

AC OUTLETS switch OFF
SCAN switch OFF

HV switch ON

OPERATIONAL CHECKS TABLE

ACTION

RESULT

PART 1

1. On receiver-transmitter main
power panel, place MAIN
POWER switch to ON
position.

2. On local control monitor,
place LOCAUL/REMOTE switch
to LOCAL position.

3. On local control monitor,
place SCAN MODE switch to
SRCH position.

4. On receiver-transmitter main
power panel, place SCAN
switch to ON position.

5. On transmitter control
panel, press LOCAL section
of CONTROL LOCAL-REMOTE
switch.

6. On transmitter control
panel, press INTERNAL
section of TRIGGER SELECT
INTERNAL-EXTERNAL switch.

Main power applied to radar set group indicated by opera-
tion of vent fans. Air, entering bottom of receiver-trans-
mitter equipment case and exiting at receiver side, indi-
cates proper ac power phasing.

Radar set group can now be controlled from receiver-
transmitter site.

None.

Azimuth antenna scans clockwise (viewed from above) at
approximately 16 rpm.

LOCAL section of indicator lights and XMTR LOCAL in-

dicator DS5303 lights.

INTERNAL section of indicator illuminates.
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3-4. OPERATIONAL CHECK. (CONT)

TM 11-5840-281-12-1

ACTION

RESULT

7.

10.

11.

12.

On transmitter control

panel, press WIDE section

of PULSE SELECT WIDE-NAR
switch.

Use ANT SERVO control on
local control monitor

to tilt azimuth antenna

up to Its limit.

WIDE section of indicator lights.

None.

WARNING

To prevent exposure to hazardous rf radiation, make sure no personnel are
within an 80-foot (24.5-m) radius of radar site when performing steps 9 and 10.

On transmitter control

panel, press HV ON section

of HV ON-HV READY indicator
switch.

On local control monitor,

place POWER SUPPLY (KILO-
VOLTS) - FILAMENT(VOLTS)
switch to POWER SUPPLY
(KILOVOLTS) position.

On transmitter control
panel, press HV OFF
indicator switch.

On transmitter control

panel, press NAR section

of PULSE SELECT WIDE-NAR
indicator switch.

HV ON section of indicator illuminates.

a. POWER SUPPLY VOLTS meter Indicates 3.4 + 0.4 kv.
b. POWER SUPPLY CURRENT meter Indicates 260 + 50 ma.
c. MAGNETRON CURRENT meter indicates 27.5 £ 5.5 ma.
If any of the above results are Incorrect, refer to higher
category of maintenance.

a. HV ON section of Indicator will extinguish and HV READY
section will light. If incorrect result is obtained, see

paragraph 4-39]

b. POWER SUPPLY VOLTS, POWER SUPPLY CURRENT, and

MAGNETRON CURRENT meters indicate zero. If incor-
rect result is obtained, refer to higher category of
maintenance.

NAR section of indicator will illuminate and WIDE section
will extinguish. If incorrect result is obtained, see para-
graph 4-38

WARNING

To prevent exposure to hazardous rf radiation, make sure no personnel are
within an 80-foot (24.5 m) radius of radar site when performing steps 13 and 14.
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3-6. OPERATIONAL CHECK. (CONT)

OPERATIONAL CHECKS TABLE (CONT)

TM 11-5840-281-12-1

ACTION

RESULT

13.

14.

15.

16.

17.

On transmitter control

panel, press OVLD RESET
indicator switch and press
HV ON section of HV ON-HV
READY indicator switch.

On transmitter control panel
press HV OFF switch.

HV ON section of indicator lights.

POWER SUPPLY VOLTS meter indicates 3.4 + 0.4 kv.
POWER SUPPLY CURRENT meter indicates 100 + 10 ma.
MAGNETRON CURRENT meter indicates 9.5 + 1 ma.

If any of the above indications are incorrect, refer to

higher category of maintenance.

aoow

HV ON section of HY ON-HV READY will extinguish and
HV READY section will light.

WARNING

Be extremely careful to avoid being hit by scanning elevation antenna when

performing step 15.
On local control monitor,
place SCAN MODE to fol-
owing positions:

a. NORM position

b. 350 position

c. 600 position

d. SIM position

On receiver-transmitter main
power panel, place SCAN switch
to OFF position.

On local control monitor,
place ANT SERVO control to
following positions:

a. UP position

b. DOWN position
c. L position

d. R position.

a. Azimuth antenna scans sector of 30 degrees and eleva-
tion antenna scans 11 degrees in elevation.

b. Azimuth antenna scans sector of 30 degrees in azimuth
and elevation antenna scans 35 degrees in elevation.

c. Azimuth antenna scans sector of 60 degrees in azimuth
and elevation antenna scans 11 degrees in elevation.

d. Azimuth antenna scans sector of 360 degrees in azimuth
and elevation antenna scans 11 degrees in elevation. If
any of the results obtained above are incorrect, refer
to higher category of maintenance.

Azimuth and elevation antennas stop scanning.

Azimuth antenna tilts up to + 25 degree limit and stops.
Azimuth antenna tilts down to - 1 degree limit and stops.
Elevation antenna servos to + 15 degree limit and stops.
Elevation antenna servos to - 15 degree limit and stops.
If any of the results obtained above are incorrect, refer to
higher category of maintenance.

aoow
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3-4. OPERATIONAL CHECK. (CONT)

TM 11-5840-281-12-1

ACTION

RESULT

18. On transmitter control
panel, press REMOTE section

of CONTROL LOCAL-REMOTE

indicator switch.

Remote section of switch lights and XMTR REMOTE indicator
on local control monitor lights.

22.

23.

24,

25.

26.

27.

19. On local control monitor, None.
place LOCAUREMOTE switch to
IND position.
PART 2
20. On receiver-transmitter None.

panel, place SCAN switch to
ON position.

21. On both control-indicators,
place POWER circuit breaker
to ON position.

On both control-indicators,
place BITE-AZ TILT meter
select switch to AZ TILT
position.

On master control-indicator,
place ANTENNA switch to U
and D positions while ob-
serving AZ TILT/BITE meter
on both control-indicators.

On master control-indicator,
use ANTENNA switch as neces-
sary to tilt azimuth antenna

to zero degrees as indicated

on AZ TILT/BITE meter.

On master control-indicator,
place ANT POL switch to CIR
position.

On master control-indicator,
place ANT POL switch to LIN
position.

On master control-indicator,
place SCAN MODE switch to
SEARCH position.

Vent fans at back of control-indicators operate and front
panel lamps on control-indicators and pulse generators
illuminate.

AZ TILT/BITE meter Indicates azimuth antenna tilt angle.

AZ TILT/BITE meter needle goes up when ANTENNA switch is
in U position and goes down when ANTENNA switch is in D
position. If results obtained are incorrect, refer to higher
category of maintenance.

None.

LIN indicator lamp Is extinguished and CIR indicator lamp is
illuminated on both control-indicators.

CIR indicator lamp is extinguished and LIN indicator lamp Is
illuminated.

Stationary time base appears on both control-indicators.
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3-6. OPERATIONAL CHECK. (CONT)

OPERATIONAL CHECKS TABLE (CONT)

TM 11-5840-281-12-1

ACTION

RESULT

28.

29.

30.

31.

32.

33.

34.

35.

On both control-Indicators,
adjust FOCUS and INTENSITY
controls as necessary for a
sharp, well-defined sweep.

On both control-indicators,
adjust VIDEO GAIN control
fully counterclockwise.

On master control-indicator,
place SCAN switch to ON
position.

On both control-Indicators,
place RANGE MILES switch to
position 20.

On master control-indicator,
rotate IF GAIN AZ and EL
controls fully clockwise.

Adequate control of sweep intensity level and focus. If above
result cannot be obtained, refer to higher category of
maintenance.

None.

Ppi sweep rotates clockwise on both control-indicators.
Ppi display with 20-mile range on both control-indicators.
Receiver noise (grass) appears on ppi display on both

control-indicators.

WARNING

To prevent exposure to hazardous rf radiation, make sure no personnel are
within an 80-foot (24.5 m) radius of radar site when performing steps 33 through

36.

On master control-indicator,
place TRANSMITTER switch to
WIDE PLS position and press
HV ON indicator switch.

On master control-indicator,
place SCAN switch to OFF
position to stop azimuth
antenna scan on any con-
venient ground return.

On master control-indicator,
adjust LO TUNE control for

maximum radar video return
on both control-indicators.

HV ON indicator switch lights.

Ppi sweep stops rotating on both control-indicators. Ground
return appears in same position on ppi display of both
control-indicators.

Maximum radar video return appears on both control-
indicators.
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3-6. OPERATIONAL CHECK. (CONT)
ACTION RESULT
36. On both control-indicators, rotate | Well-defined radar video just below bloom level on both control-indicators.

37.

38.

39.

40.

41.

42.

43.

44,

45,

VIDEO GAIN control clockwise until
radar video begins to defocus
(bloom) then rotate slightly counter-
clockwise.

On master control-indicator, place
TRANSMITTER switch to OFF
position.

On both control-indicators, place PPI
CENTERING NORM-  OFFSET
switch to OFFSET position.

On both control-indicators, rotate
PPI CENTERING VERT and HORIZ
control knobs through their ranges.
On both control indicators, place PPI
CENTERING NORM-  OFFSET
switch to NORM position and adjust
VERT and HORIZ controls to center
ppi sweep.

On master pulse generator, place
SCAN switch to ON position.

On both pulse generators, place
RANGE MILES switch to each of its
positions in turn.

On both pulse generators place
RANGE MILES switch to position 10.
On master pulse generator, place
SCAN MODE switch to NORM
position.

On both pulse generators,
ANGLE VOLTS switch
position.

On both pulse generators,
ANGLE VOLTS switch to
position.

place
to EL
place
AZ

Radar transmitter no longer transmitting.
Ppi display changes to offset centering on both control- indicators.
Adequate range of controls to offset ppi center to edge of display at all

compass rose bearings.

Ppi sweep centered on both control-indicators.

Ppi sweep rotates clockwise on both control-indicators.

Proper sweep lengths and correct humber and linear spacing of range
marks occur for each switch position.

Presentation changes from ppi to beta display on both control-indicators.

Each display has an elevation and azimuth cursor, servo data Information
(blanked sector in range marks), and properly spaced range marks.

Artificial sweep trace appears on elevation display on both control-
indicators.

Artificial sweep trace appears on azimuth display of both control-indicators.
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OPERATIONAL CHECK. (CONT)

OPERATIONAL CHECKS TABLE (CONT)

TM 11 5840-281-12-1

ACTION

RESULT

46.

47.

48.

49.

On both pulse generators, return
ANGLE VOLTS switch to OPERATE
position.

On both pulse generators, place EL
CURSOR switch to HF position.

On both pulse generators, rotate
ALTITUDE control fully
counterclockwise.

On both pulse generators, rotate

ALTITUDE control clockwise through
its range.

Beta scan reappears on both control-indicators.

Height finder cursor appears on elevation display on both control-
indicators.
ALTITUDE indicator window indicates field elevation.

Height finder cursor moves upward on elevation display of both control-
indicators.

PART 3

50.

51.

52.

On master pulse generator, place
SCAN MODE switch t0350 EL
position.
On master pulse generator, place
SCAN MODE switch to600 AZ
position.
On master pulse generator, place
SCAN MODE switch to SIMULT
position.

Elevation display changes from 11- to 36-degree presentation on both
control-indicators.

Azimuth display changes from 30- to 60-degree presentation on both
control-indicators.

Presentation on slave control-indicator changes from beta to ppi display.
Beta scan remains on master control- indicator.

NOTE

If associated IFF equipment is being used, perform step 53. If associated IFF equipment Is
not being used, proceed to step 54.

53.

54.

On master pulse generator, place
SCAN MODE switch to IFF position.
On master pulse generator, place
SCAN MODE switch to NORM
position.

Ppi presentation on both control-indicators.

Beta presentation with 10-mile range on both control- indicators.
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36. OPERATIONAL CHECK. (CONT)
ACTION RESULT
WARNING
To prevent exposure to hazardous rf radiation, make sure no personnel are within an 80-
foot (24.5 m) radius of radar site when performing steps 56 through 58.
55. On master control-indicator, place | Radar transmitter transmitting.

56.

57.

58.

59.

60.

61.

62.

TRANSMITTER switch to WIDE PLS
position and press HV ON indicator
switch.

On master pulse generator, place
SCAN switch to OFF position,
stopping antenna scan on any
convenient ground return.

On master control-indicator, place
TRANSMITTER switch to NAR PLS
position and press HV ON indicator
switch.

Beta scans stop on azimuth and elevation displays. Ground target return
visible on stationary beta scans on both control-indicators.

Width of ground target return decreases on beta displays on both control-
indicators.

NOTE

Perform steps 58 through 67 when operating radar set in areas where heavy precipitation is
common. These checks test the ability of radar set to reduce clutter, and therefore can only
be performed when precipitation or ground clutter is present on radar displays.

On master control-indicator, place
ANT POL switch to CIR position.

On master control-indicator, return
ANT POL switch to LIN position.

On master control-indicator, place
FTC switch to LIN position.

On master control-indicator, place
FTC switch to LOG position.

On master control-indicator, place
STC switch to ON position.

LIN indicator lamp extinguishes and CIR indicator lamp lights on both
control-indicators. Any precipitation clutter on radar displays is reduced.
CIR indicator lamp extinguishes and LIN indicator lamp lights on both
control-indicators.

Large blocks of ground and precipitation clutter are reduced, with only
leading edge of radar returns visible on both control-indicators.

Blocks of ground and precipitation clutter are further reduced.

Strength of close-in radar returns decreases on both control-indicators.
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OPERATIONAL CHECK. (CONT)

OPERATIONAL CHECKS TABLE (CONT)

TM 11-5840-281-12-1

63.

64.

65.

66.

67.

ACTION
On master control-indicator, return
STC switch to OFF position
On master control-indicator, rotate IF
GAIN AZ and EL controls fully
counter- clockwise.
On master control-indicator, rotate IF
GAIN AZ and EL controls fully
clockwise.
On master control-indicator, rotate
EL TARGET control clockwise
toward NARROW position.
On master control-indicator, place
ANTENNA control to the following
positions:
a. U position

b. D position

c. L position
d. R position.

RESULT
Strength of close-in radar returns return to normal on both control-
indicators.
Radar returns disappear on both control-indicators.

Radar returns reappear with noise (grass) in background on both control-
indicators.

Vertical height of close-in radar returns decreases as EL TARGET control
is rotated toward NARROW position.

a. AZ TILT/BITE meters indications increase and blanked portion of range
marks on elevation displays go up.

b. AZ TILT/BITE meters indications decrease and blanked portion of range
marks on elevation displays go down.

c. Blanked portion of range marks on azimuth displays go down.

d. Blanked portion of range marks on azimuth displays go down.

37.

FRONT PANEL AND INDICATOR LAMP REPLACEMENT.

305NE172

3-20



TM 11-5840-281-12-1
3-7. FRONT PANEL AND INDICATOR LAMP REPLACEMENT. (CONT)
NOTE

Most front panel and indicator lamps on control-indicators and local control monitor have a
push-to-test feature. Before replacing a lamp, press jewel assembly to test lamp.

REMOVAL

1. Unscrew jewel assembly (1) and lamp (2) from lamp socket (3).
2. Remove defective lamp (2) from jewel assembly (1).

REPLACEMENT

1. Insert new lamp (2) into jewel assembly (1).
2. Screw jewel assembly (1) and lamp (2) into socket (3).
3. Check new lamp (2) by pressing jewel assembly (1) and observing that lamp lights.

3-8. FUSE REPLACEMENT.
All fuses used In radar set have a blown-fuse indicator lamp inside fuse holder cap that will

light when corresponding fuse blows. Indicator lamps are an integral part of fuse holder and
are not replaceable.

305NE171

CAUTION

Always replace blown fuse with one of same rating. If replacement fuse blows, do not Install
another fuse until trouble has been corrected.

REMOVAL

1. Push fuse holder (1) in and turn counterclockwise.
2.  Remove fuse holder (1), containing fuse (2), from fuse receptacle (3).
3.  Remove fuse (2) from fuse holder (1).

REPLACEMENT
1. Insert new fuse (2) into fuse holder (1).
2. Insert fuse holder (1) into fuse receptacle (3).

3. Push fuse holder (1) in and turn clockwise to lock into place.
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE

Subject Section Page
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Section | REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Subject Para Page
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4-1. COMMON TOOLS AND EQUIPMENT

A complete listing of common tools and equipment is given in the Maintenance Allocation Chart (MAC),[appendix B at
the back of this manual

4-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT
There are no special tools required to maintain Radar Set AN/TPN-18A

4-3. Repair parts for organizational maintenance of Radar Set AN/TPN-18A are listed and illustrated in the repair parts and
special tools list in TM 11-5840-281-20P-1

Section Il SERVICE UPON RECEIPT

Subject Para Page
GBNEIAL ..ot e —————— e —
Site and Shelter REQUITEIMENTS..........ccuiiiiiiiieiie et e site ettt eteeeteeste et esae e sbeesbeessaeabeesseesnsesnaeesseeas (45 14-2
(6 [ oF=Tol 1T [ O SOU RO PPROPRRPRRPR
Radar Set Assembly and Installation INSIUCHONS ...........ccveiviiiieiieeiee e a7 14-21
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Elevation ANtENNA ASSEMDIY.......cc.iiiiiiie ittt ettt et e e ste e saeessaeesreesaeesnseessaeas [4-11 1[4-26]
Antenna Pedestal INSLAlIAtION ..............c.ccviiiiiiiieeie ettt
Receiver-Transmitter Group INSLAIAtION .............c.ciiiiiiiiiiicie et [4-13 T 4-30l
Elevation Antenna Drive INSTAllAtioN...............cecviiueiieiie ettt sae e eae e



TM 11-5840-281-12-1

Section Il SERVICE UPON RECEIPT (CONT)

Subject Para Page
Azimuth Antenna Drive and Yoke Assembly Installation................coceovieiieiieecec e
Azimuth ANteNNa INSTAIALION .........coeeeeeeeeeeeeee e
Elevation Yoke AsSembly INSLAllAtiON ...........ccc.iiiuiiiieiie ettt e e et eaee s
Elevation Antenna INStallation ............coovvviiiiiiieieeeeeee e
WaveguIdes INSTAIIAION ............coiui ittt ettt e te et e e et e et e e eteeeteeenteeeaeeeaeeaneeenns
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Ground ANgle DEterMINALION ............ccuiiiiieiie et e et e etee ettt et e teeete e et e e e e eteeeaeeenteeeaeeereeeneeereeareeas
Siting Of TArgEt SIMUIALOTS ......c..ei ittt ettt ettt e e et e et e e e e eteeeteeeneeeaeeereeas [4-26 1[4-55
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4-4., GENERAL.

This section explains what must be done upon initial receipt of radar set. Procedures appear in the order in which they
are to be performed.

Contents are first removed from crates and shipping frames and checked against the packing list for any discrepancies.
Contents also are checked for damage that might prevent equipment from performing its mission. If a minor discrepancy
or damage is found that will not affect the operation of equipment, put the equipment into service. Report your findings
on SF 361, Discrepancy in Shipping Report (DISREP), as prescribed in AR 55-38, Report of Transportation
Discrepancies in Shipping Report. If no discrepancies or damages are found, proceed with component assembly and in-
stallation. After the radar set has been assembled and installed, perform the ground angle de- termination, preliminary
services and adjustments, radar target simulators siting, and cursor alinement procedures.

Personnel are listed only if the task requires more than one technician. These tasks can be performed by operator
personnel, except when maintenance personnel are specifically required. Maintenance personnel should be present to
assist as required.
Resources required are not listed unless they apply to a specific procedure.
Observe all WARNINGS, CAUTIONS, and NOTES to prevent injury to personnel and damage to equipment.]
4-5. SITE AND SHELTER REQUIREMENTS.
Location of radar set group is of prime importance in planning siting and installation of radar set and radar target
simulators. Single, parallel, or multiple runway coverage, length of runways, distance between runways, and location of
taxiways are all limiting factors in selecting the best radar site.
Other Important factors to be considered when selecting the radar site include the following:

Terrain

Line-of-site obstructions
Accessibility
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)

Air traffic patterns and flow

Routing of interconnecting cables

Positioning of power supplies

Location of control-indicator groups

Applicable governing regulations and standard operating practices (SOP)
Equipment siting limitations

TERRAIN

It is essential that radar set group be kept level at all times so that antenna tilt information and preset cursor alinements
will remain accurate in any direction. Select a radar site that is level, well drained, and firm enough to support weight of
radar set group. Leveling adjustments in leg of antenna pedestal can compensate for an Incline of 2.5 degrees
maximum. Use a concrete slab or wooden planks to keep radar set group level in a permanent or semipermanent
configuration. In a tactical situation, use ground anchors and tiedown straps. Location of structures such as taxiways
and drainage culverts will influence radar site selection. Whenever possible, select a radar site that is at same ground
level as td. If the radar site elevation is higher than td, the ground angle between the two must not exceed -1 degree.
When the radar site elevation is lower than td, the limiting factor is radar coverage as described in Line-of-Site
Obstructions.

LINE-OF-SITE OBSTRUCTIONS

Radar set operates in that part of the frequency spectrum that exhibits line-of-site propagation. Therefore, any part of the
area that cannot be viewed from the radar site will also be "blind" to radar. It is thereby essential that radar set group
have an unobstructed view of the area to be covered by radar. Complete azimuth and elevation radar coverage is
always desired; however, objects such as trees, buildings, and hills will sometimes obscure low-level coverage in some
azimuth bearings. Give special consideration so these objects do not obscure the azimuth sector containing the final
approach area, the entrance to final approach area, and the radio frequency aids-to-navigation pickup points.

ACCESSIBILITY

Select a radar site and operating site that will permit access by personnel and equipment for maintenance and primary
power generator refueling. Route interconnecting cables so that they are out of the way or protected from heavy
equipment traffic.

TRAFFIC PATTERNS AND FLOW

Radar siting requirements become more stringent when approaches to more than one runway of an airfield are used. In
multiple runway coverage, traffic patterns and maximum traffic flow determine the location of radar set group. If one
runway is designated as the primary gca runway, it should be given adequate coverage even at the expense of the other
runway approaches.

APPLICABLE REGULATIONS

Select and locate the radar site in accordance with applicable regulations and standard operating procedures. Be sure
that any limits or restrictions on radar equipment and the site selected are not violated without proper authority ]
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)

Equipment siting limits are determined by display resolution, aggregate system accuracies, and mechanical scan limits of
antennas. Radar set group should be located between 400 and 6080 feet (122 and 1854 m) from td point and 100 and
750 feet (31 and 229 m) offset from centerline of runway. These limits form boundaries (one for right-of-runway, one for
left-of-runway) in which radar set group should be located to function properly for a single runway approach.

TOUCHDOWN

~_ TOUCHDOWN -
~—
~—

. = ~
\,[\\Z\ e

\

\

RADAR SET
GROUP SITE

NORMAL SCAN
—— — — 10° OFFSET SCAN

305NEO74

Ideal runway approach coverage is obtained when the azimuth antenna scans 15 degrees (solid lines) to each side of the
rpl. When the situation warrants, the azimuth scan may be offset a maximum of 10 degrees (dotted lines) toward the
runway to provide better landing approach corridor coverage.

Notice that dimensions listed define a definite rectangle, but siting areas shown [page 4-4) have a corner of the rectangle
missing. The reason for this is that when radar set group is located less than 1,610 feet (491 m) from td point, the
maximum offset distance is limited by the precision approach (30-degree sector) scan of the azimuth antenna. During
precision approach, the azimuth scan must include the td point and the landing approach corridor. When the azimuth
antenna is offset 10 degrees (dotted lines), then 25 degrees of the azimuth scan will be on the runway side of the rpl and
will include the td point. Therefore, if a line is extended from the td point at an angle of 25 degrees to the clr, it will
intersect at a maximum offset distance of 180 feet (55 m) at 400 feet (122 m) from td and a maximum offset distance of
750 feet (229 m) at 1,610 feet (491 m) from td. These dimensions form the actual boundaries[(page 4-4) for siting radar
set group.
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)
RUNWAY SITING CONFIGURATIONS

Single Runway Siting

RADAR SET GROUP
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Gca landing service can be provided to both ends of a single runway by locating radar set group mid- way between the
ends of the runway. In the figure above, the td point is located within the 30 normal scan (15 degrees left of rpl, 15
degrees right of rpl) of the azimuth antenna on both approaches. If the situation warrants, the azimuth scan may be
offset up to 10 degrees toward the runway for either one or both of the approaches to provide better landing approach
corridor coverage. If radar set group is located midway between the two td points, then the minimum and maximum
distances between td points are 800 feet (244 m) and 1,360 feet (415 m), respectively. The 800-foot (244 m) minimum
distance between td points Is obtained by taking the minimum distance from radar set group to td point of 400 feet (122
m) and doubling it. The 12,160-foot (3,708 m) maximum distance between td points is obtained by taking the maximum
distance from radar set group of 6,080 feet (1854 m) to td point and doubling it.

Parallel Runway Siting
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)

Optimum parallel runway coverage is obtained when radar set group is located midway between the two runways. In this
case, the 30-degree normal scan of the azimuth antenna covers the td point and landing approach corridor for two
runways at a time (18R with 18L and 36L with 36R). In order for gca landing service to be provided for both ends of both
runways, the minimum and maximum distance separating the runways (measured from the clr) must be 200 feet (71 m)
and 1,500 feet (458 m), respectively. The 200-foot (71 m) minimum separation distance is obtained by doubling the
minimum offset distance of 100 feet (131 m). The 1,500-foot (458 m) maximum separation distance is obtained by
doubling the maximum offset distance of 750 feet (229 m). The minimum and maximum distances between touchdown

points are the same as the ones for single runway siting.

Multiple Runway Siting
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If the runway layout forms a cross, radar set group may be located in any one of the four quadrants, as shown in the
figure above. Radar set will provide complete coverage for any one of the four possible approaches from all four of

these quadrants, providing that all equipment siting limits are met.

305NEO78

When the runway layout forms a triangle, the radar site location shown above is the only one that will provide complete
coverage to any one of the six possible approaches. This is true providing that all equipment siting limits are mell

4-7



TM 11-5840-281-12-1
4-5. SITE AND SHELTER REQUIREMENTS. (CONT)
RUNWAY SITING CONFIGURATIONS (CONT)

18

POSITION 1
,® N\|@ POSITION

@3
60 27

10
POSITION

36
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NOTE

Runway numbers usually, but not always, indicate magnetic heading of runway. Therefore,
the number 18 indicates a magnetic heading of 180 degrees for that runway.

It is difficult to cover all four approaches to two runways when they form right angles by intersecting at offcenter points,
as shown In the figure above. Positions 1 and 2 readily cover runways 18, 27, and 36, but are too close to the end of
runway 09 to provide proper coverage. Positions 3 and 4 provide complete coverage for runways 09, 18, and 27 but are
too close to the end of 36 to provide adequate coverage.

EQUIPMENT COMPONENT LOCATION
NOTE

Refer to TM 11-5895-474-12 addendum for location of components and routing of
interconnecting cables when installing radar set in Landing Control Central AN/TSQ-71 B.

Control Indicator Group

When not installed as part of a landing control system, the two control-indicator groups may be located up to the
maximum distances permitted by interconnecting cables. The video, control data, and pretrigger cables (W3001,
W3002, and W3005) connecting the master control-indicator group to radar set group are 250 feet long; the ac power
cable (W3003) connecting the master control-indicator group to the ac power distribution box is 135 feet long. The
power, video, control data, and pretrigger cables (W9501, W9502, W9503, and W9504) connecting the slave control-
indicator group to the master control-indicator group are 25 feet long.

Primary AC Power Generator and AC Power Distribution Box
The primary ac power generator (not part of radar set or landing control system) must be easily accessible for refueling.
The ac power distribution box must be within 8 cable feet of the primary ac generator and within 135 cable feet of

receiver-transmitter group and master control-indicator group to allow connection of ac power cables W3003, W3004,
and W3007.

4-8
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)
EQUIPMENT SITING PROCEDURES

Two equipment siting procedures are given below. The first procedure requires less time but does not Include a check
for excessive negative ground angle. It is used when a map and theodolite or transit are not available, or when time will
not permit use of the second method. The second procedure uses a map and theodolite or transit; it IS more precise and
eliminates the possibility of relocating radar set group due to excessive negative ground angle. In the following
procedures, radar site refers to the specific location of radar set group and operating site refers to the specific location of
control-Indicator groups.

Siting Without Theodolite or Transit

The following siting procedure accomplishes the same objective as the procedure using a map and theodolite or transit,
with two exceptions: it does not include a check for excessive negative ground angle, and it does not include a precise
radar coverage check for inadequate radar coverage due to obstructions. When this procedure is used, radar coverage
and excessive negative ground angle checks are made after radar set is installed. These checks are made using siting
scope and clinometer, which mount on azimuth and elevation antennas, and are supplied as part of radar set

group.

1. Select a runway configuration from Runway Siting Configurations that best represents the
configuration of airfield. Relate location of radar site on illustration to its location on airfield.

2. Proceed to appropriate location of radar site on airfield; check that all requirements for Terrain [para 4-5),
Accessibility [para 4-5), and Equipment Component Locations are satisfied.

NOTE

If all requirements are satisfied, proceed with step 3; if not, visually survey surrounding area
for another location that will satisfy above requirements;3. Visually determine through 360
degrees in azimuth that no apparent radar target obstructions exist that will prevent
adequate radar coverage. Give special consideration to approach zones to runways.

NOTE

If there are no apparent obstructions visible, proceed with step 4. If an obstruction Is
observed, relocate radar site to an area where no apparent obstructions are visible and
repeat procedure, starting with step 2.
4. Measure distances from center of radar set to clr and from center of radar set to a point on rpl directly
opposite td point to ensure radar site selected is within perimeters established in Equipment Siting Limits

NOTE

If radar site is within equipment siting limits, proceed with step 5; if not, select new radar site
that is within siting limits and repeat procedure beginning with step 2.

5. Mark radar site for equipment installation.
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4-5. SITE AND SHELTER REQUIREMENTS. (CONT)

EQUIPMENT SITING PROCEDURES (CONT)

6.

7.

Select operating site in accordance with requirements for Accessibility [(para 4-B) and Equipment
Component Location [para 4-5).
Mark locations for equipment to be installed at operating site.

Siting Using Theodolite or Transit

NOTE

When siting using a theodolite or transit, two personnel are required to perform steps 11 and
12.

Review all applicable regulations, SOPs, and other information that govern equipment siting or otherwise
restricts or imposes limits (distance to runway edges and prohibitions against siting in lateral safety zones).
On scaled map of airfield, measure and lay out equipment siting perimeters determined in Equipment Siting
Limits (para_4-5)Ifor each approach to be covered by gca service. Draw these boundaries to scale of the
map.

On map, shade all areas of equipment siting boundaries that are common (overlapping). Shaded areas are
areas in which radar set group can be located to provide adequate coverage for all approaches being
considered for gca service.

On map, lay out all elements of airfield, such as parking aprons, taxiways, access roads, runway clear
areas, hard stands, storage areas, revetments, drainage culverts, and any navigational aides that may
conflict with location of equipment siting.

On map, determine azimuth and elevation positions of any buildings, structures, hills, or other possible
obstructions to radar coverage.

Select radar site within common shaded areas in step 3 that will provide adequate coverage to all
approaches being considered for gca service.

NOTE

Be sure radar site selected does not conflict with physical location of components of airfield
in steps 4 and 5. If no conflicts exist, proceed with step 7; if a conflict exists, select new
radar site and repeat procedure, beginning with step 6.

Proceed to general area and locate exact position of radar site by measuring distance from known

points, such as clr, or by triangulation with a theodolite (location of a point by means of bearings

taken from two fixed points a known distance apart).

Check that all requirements for Terrain [(para_4-5), Accessibility (para 4-5), and Equipment Component
Location [para 4-5) are satisfied.

NOTE

If all requirements are satisfied, proceed to step 9; if not, select new radar site and repeat
procedure, starting with step 6.
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4.5, SITE AND SHELTER REQUIREMENTS. (CONT)

9. Set up theodolite at center of radar site selected. Be sure theodolite is level.
10. Site theodolite on horizon and rotate through 360 degrees in azimuth. Measure angles of any obstructions
to line-of-sight view. Give special consideration to coverage of approach zones to runways.

NOTE

Dimensions of approach zones vary with size of airfield. If not known, obtain dimensions
from a higher authority.

11. Mark a stadia rod or pole at same height as that of theodolite telescope.

12. Direct second person to hold stadia rod or pole in a vertical position on td point. Site horizontal crosshair of
theodolite on mark made in step 11. If radar site is higher than td point, be sure negative ground angle does
not exceed - 1 degree. Repeat this for each runway being considered for gca service.

NOTE

If all requirements of steps 10 and 12 are satisfied, proceed with step 13; if not, select new
radar site and repeat procedure starting with step 6.

13. Mark exact center of radar site for equipment installation.

14. Select an operating site in accordance with the requirements for Accessibility and Equipment
Component Location [(para 4-5).

15. Mark locations for equipment to be installed at operating site.

SHELTER REQUIREMENTS

Radar set is functionally operational without any shelter or associated equipment. However, when radar set is to be
operated as part of a gca and air traffic control facility, a shelter is needed to house radio communication, IFF, and other
associated equipment. Refer to TM 11-5895-474-12 addendum when radar set is being installed as part of Landing
Control Central AN/TSQ-71B.

4-6. UNPACKING.

Radar set is shipped encased in metal frames, steel drums, and wooden crates. It is received in one of two conditions,
depending on the method of transportation. When transported over short distances, such as by helicopter or truck, the
control-indicators groups and receiver-transmitter are received installed in their own weatherproof cases,which are
mounted in tubular shipping frames. Antennas and mechanical assemblies are received packed in two shipping frames.
When being shipped over long distances, such as by cargo airlift, railroad, or cargo vessel, these shipping frames, along
with the control-indicators groups and receiver-transmitter, are received packaged separately in wooden crates. Small
parts and hardware, such as waveguides, ground anchors, and mounting hardware, are packed in two drums. The
antenna pedestal is received strapped in a folded position and requires no shipping container. Interconnecting cables are
received on six reels.
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PACKAGING DATA

UNPACKING. (CONT)

TM 11-5840-281-12.1

The drum or frame numbers, sizes, weights, volumes, and contents of the shipping frames are indicated in the table
below. This table does not replace the packing slip shipped with the radar set; PACKAGING DATA however, it can be
used as an aid when unpacking and checking equipment.

CONTAINER NAME OR MFR DIMENSIONS (IN./CM) WEIGHT
NO. QTY NOMENCLATURE PART NO. LENGTH [ WIDTH | DEPTH | (LB/KG)
1 1 Antenna  Reflector  Shipping | 103202 101/ 54/ 33/ 498/
Frame No. 1
256.54 137.16 83.82 226.09
1 Azimuth Antenna Reflector 100227
1 Azimuth Horn and Polarizer | 102948
Support
1 Elevation Antenna Reflector 100229
1 Elevation Horn and Polarizer | 102861
Support Arm
1 Elevation Horn and Polarizer | 102838-1
Support Arm
1 Elevation Horn and Polarizer | 102838-2
Support arm
1 Reflector and Support Assembly | 102754
3 Polarizer Assembly 102755
3 Post 102756-4
9 Legs 102756-5
1 Ground Rod 112402
1 Drive Rod, 3 ft G500001-1
2 1 Drive Rod, 4 ft G500001-2
Antenna Drive 103201 56/ 33/ 33/ 440/
Assembly Shipping Frame No. 2 142.24 83.82 83.82 199.76
1 Antenna Drive TG-230/TPN-18 170293-1
1 Azimuth Antenna Yoke Assembly | 140504-1
1 Antenna Drive TG-231/TPN-18 170294-1
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4-6. UNPACKING. (CONT)

TM 11-5840-281-12-1

CONTAINER NAME OR MFR DIMENSIONS (IN./CM) WEIGHT
NO. QTY NOMENCLATURE PART NO. | LENGTH | WIDTH | DEPTH | (LB/KG)
2 1 Elevation Antenna Yoke 102778
1 Azimuth Drive Reducer 102626
3 1 Receiver- Transmitter Frame No. 3 | 139962 51/ 29/ 31/ 559/
129.54 73.66 78.74 253.78
1 Receiver- Transmitter 170283-1
1 Elevation Antenna 102820
1 Clinometer
1 Siting Scope (B4) 117846
4 1 Antenna Pedestal Package No. 4 100202 68/ 33/ 291 102/
172.72 83.82 73.66 46.30
5and 6 2 Control-Indicator Frame No. 5 (or 6) | 100231 27/ 24/ 251 187/
68.58 60/96 63.5 84.89
2 Control-Indicator 170278-1
7 1 Interconnecting Cable Reel No. 7 34/ 34/ 15/ 225/
86.36 86.36 38.1 102.15
1 RF Cable Assembly (W3001) 103173
RF Cable Assembly(W3005) 103177
8 1 Interconnecting Cable Reel No. 8 34/ 34/ 151 249/
86.36 86.36 38.1 113.04
1 Special Purpose Assembly | 103174
(W3002)
9 1 Interconnecting Cable Reel No. 9 34/ 34/ 15/ 249/
86.36 86.36 38.1 113.04
1 Special Purpose Cable Assembly
10 1 Interconnecting Cable Reel No. 10 34/ 34/ 15/ 279/
86.36 86.36 38.1 126.66
1 Power Cable Assembly (W3003) 103175 34/ 34/ 15/ 279/
86.36 86.36 38.1 126.66
11 1 Interconnecting Cable Reel No. 11
Power Cable Assembly (W3004) 103176
12 1 Interconnecting Cable Reel No. 12 34/ 34/ 15/ 145/
86.36 86.36 38.1 65.83
3 Special Purpose Cable Assembly
1 Power Cable Assembly (W3007) 103178
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46. UNPACKING. (CONT)

TM 11-5840-281-12-1

CONTAINER NAME/OR MFR DIMENSIONS (IN./CM) WEIGHT
NO. QTY NOMENCLATURE PART NO. | LENGTH | WIDTH | DEPTH | (LB/KG)
1 Power Cable Assembly (W9501) | 103167
12 1 RF Cable Assembly 103164
RF Cable Assembly(W9504) 103165
1 Special Cable Assembly (W9502) | 103166
1 Lead Assembly(W3006) 103199
2 Power Cable Assembly 118433
13 1 Shipping Drum No. 13 201 20/ 54/ 72/
50.8 50.8 137.16 | 32.68
1 Elevation Horn and Polarizer 102767
14 1 Shipping Drum No. 14 118464 25/ 25/ 36/ 115/
63.5 63.5 91.44 52.21
1 Flexible Waveguide, Azimuth 103159
Flexible Waveguide, Azimuth 102824
Flexible Waveguide, Azimuth 174600-1
Flexible Waveguide, Elevation 102823-1
Flexible Waveguide, Elevation 102823-2
1 Waveguide 140769-1
1 Waveguide 140768-1
2 Waveguide 140787-1
1 Waveguide 140771-1
1 Azimuth Directional Coupler 174601
1 Azimuth Horn and Polarizer 102866
1 Azimuth Servo Actuator 100257
1 Elevation Servo Actuator 100257
3 Anchor, 3 In. G400054-1
1 Anchor, 6 In. G400054-2
1 Strap Ratchet G470030
2 Indicator Rain 112449
Shield and Deflector 103188
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4-6. UNPACKING. (CONT)

WARNING
Shipping containers weigh between 72 and 559 pounds (33 and 254 kg). To prevent
personal injury, do not attempt to lift without necessary manpower or lifting device with
suitable weight capacity.

CAUTION

Use care when handling all units, especially waveguides and antenna components, to avoid
damaging equipment during unpacking.

NOTE
The following unpacking procedures are to be used when radar set is not part of a landing
control central system. Refer to TM 11-5895-474-12 addendum when radar set is part of
Landing Control Central ANITSQ-71 B.

ltems may be packed in a manner different from that shown, depending on the supply
channel.

Retain all shipping drums, frames, crates, and associated hardware for use In repacking.

1

/

3 305NE0B5

Locate all shipping crates near radar site.
Using pry bar, pry off top (1) and sides (2) of crate.
Using suitable lifting device, lift unit off bottom pallet (3].]

wnh e
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44, UNPACKING. (CONT)

SHIPPING FRAME NO. 1

TYPICAL
2 PLACES

TYPICAL

9 PLACES 6 PLACES

305NE182

Loosen nine screws (1) that secure nine fittings (2).

Remove three polarizer assemblies (3).

Loosen six wingnuts (4) in six clamps (5) that secure three reflector assemblies (6).
Remove three reflector assemblies (6).

Loosen two wingnuts (7) in two clamps (8) and remove ground rod (9).

Loosen four wingnuts (10) in four clamps (11) and remove two driving rods (12).]

oukhwnE
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4-6. UNPACKING. (CONT)

20

TYPICAL
6 PLACES

TYPICAL
2PLACES

305NE183

Loosen four screws (13) in two clamps (14) and remove nine target posts (15).

Remove six screws (16) that secure one brace (17) and two trusses (18).

Remove brace (17) and both trusses (18).

Remove screw (19) that secures azimuth horn and polarizer (20) and remove azimuth horn and
Loosen two clamps (21) and remove two bushings (22) from pivot bore in elevation antenna.

P © o~
B9 ®:

WARNING
Azimuth and elevation antennas weigh 155 pounds (70 kg) and 227 pounds (103 kg),
respectively. To prevent personal injury, do not attempt to lift without necessary manpower
or lifting device with suitable weight capacity.
12. Remove azimuth antenna reflector (23) by sliding out of rear of shipping frame.
13. Remove elevation antenna reflector (24) by sliding out of rear of shipping framé.
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SHIPPING FRAME NO. 2

&)

UNPACKING. (CONT)

=1
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TM 11-5840-281-12-1

UNPACKING. (CONT)

ONoOA~WNE

11.
12.

13.
14.

Loosen two bolts (1) in two clamps (2).

Remove azimuth drive reducer (3) from shipping frame (4).

Loosen one bolt (5) in clamp (6).

Remove two nuts (7) and bolts (8) in clamp (9) and remove bottom of clamp.

Remove two bolts (10) securing truss (11) and remove truss.

Remove elevation yoke assembly (12) from shipping frame (4).

Using two nuts (7) and bolts (8), reconnect bottom of clamp (9) to truss (11).

Remove four screws (13), lockwashers (14), flat washers (15), and nuts (16) from mounting plate (17).

WARNING
Azimuth and elevation antenna drives weigh 225 pounds (102 kg)and 205 pounds (93

kg),respectively. To prevent personal injury, do not attempt to lift without necessary
manpower or lifting device with suitable weight capacity.

Lift azimuth antenna drive with azimuth yoke assembly attached (18) from shipping frame (4).

Remove four bolts (19), lockwashers (20), and flat washers (21) and remove elevation actuator support arm
(22).

Remove three bolts (23), lockwashers (24), and flat washers (25) securing elevation antenna

Lift elevation antenna drive (26) from shipping frame (4).

)

305NE185

Open receiver and transmitter doors.
Observe that clinometer (27), siting scope (28), card extractor (29), test card adapter (30), wrench set (31),
and two sets of preselector filters (32) are supplied.
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4-6. UNPACKING. (CONT)

DRUM NO. 5
3
2
4 305NE 186

1. Remove one screw (1), two flat washers (2), and one nut (3) from securing ring (4).

2. Remove securing ring (4) from drum (5).

3.  Remove lid (6) and packing foam (7) from drum (5).

4. Lift elevation horn and polarizer (8) out of drum (5).
DRUM NO. 6

4
S LIS

| |
=) | e |

-t

305NE187
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4-6. UNPACKING. (CONT)

Remove one screw (1), two flat washers (2), and one nut (3) from securing ring (4).
Remove securing ring (4) from drum (5).

Remove lid (6) from drum (5).

Remove nine shipping pads (7), containing waveguides and hardware, from drum (5).

e

CHECKING UNPACKED EQUIPMENT

Inspect all equipment for possible damage incurred during shipment. If any equipment has been damaged, report the
damage on DD Form 6 (Packing Improvement Report).

Check the equipment against the packing slip to ensure shipment is complete. Report any discrepancies In accordance
with Maintenance Forms, Records, and Reports [[para 1-3). The equipment should be placed in operation even though a
minor assembly or part, that does not affect proper functioning, Is missing.
Check that all applicable MWOs listed in DA PAM 310-1 have been applied to the equipment]
4-7. RADAR SET ASSEMBLY AND INSTALLATION INSTRUCTIONS.

NOTE

Refer to TM 11-5895-474-12 addendum for assembly and installation instructions when
radar set is part of Landing Control Central AN/TSQ-71 B.

Two persons are required to assemble and install radar set. Complete installation for a single runway, Including
equipment siting, assembly, radar target simulator siting, and preliminary servicing and adjustment, can be accomplished
in 4 hours (8.5 task hours). Electronic Equipment Tool Kit TK-101/G is used for all assembly and installation procedures.
A lifting device, with suitable weight capacity, is required to lift and position components of radar set. The weight of the
individual components is given at the beginning of each proceduré.]

4-21



TM 11-5840-281-12-1

4-8. ANTENNA PEDESTAL ASSEMBLY.

MATERIALS/PARTS: Cloth sack marked ANTENNA PEDESTAL HARDWARE

{TYPICAL
3 PLACES}

{(TYPICAL
3 PLACES)
4
T
TN
\1 305NE120

WARNING

Antenna pedestal weighs 102 pounds (46 kg). To prevent personal Injury, do not attempt to
lift without necessary manpower or lifting device with suitable weight capacity.

1. Position antenna pedestal with leg assemblies (1) pointing upward, on a support that is slightly smaller than
center section (2).
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4-8. ANTENNA PEDESTAL ASSEMBLY. (CONT)

2.  Remove two retaining bolts (3) from each of three bottom retaining straps (4) and two retaining bolts (5)
from each of three top retaining straps (6) and remove straps.

Unbolt three bottom (4) and three top retaining straps (6) securing three leg assemblies (1).

On each leg assembly (1) loosen, but do not remove, four screws (7) securing two retaining hinges (8).
Lower each leg assembly (1) by sliding It away from the center section (2) and then swinging it down.

Using five bolts (9), flat washers (10), and lockwashers (11), secure each leg assembly (1) to center section
(2).

7. On each leg assembly (1), tighten four screws (7) loosened in step 4, in two retaining hinges (8]l

ook w

4-9. AZIMUTH ANTENNA DRIVE ASSEMBLY.

MATERIALS/PARTS: Cloth sack marked AZIMUTH ANTENNA DRIVE HARDWARE

(2]

JOSNE100

CAUTION

To prevent damage to rotary joint waveguide, turn azimuth antenna yoke assembly so
curved portion of rotary joint waveguide Is facing away from azimuth antenna drive.

Using four bolts (1), lockwashers (2), and flat washers (3), secure azimuth antenna drive reducer (4) to azimuth antenna
drive (5).
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4-10. AZIMUTH ANTENNA ASSEMBLY.

MATERIALS/PARTS: Cloth sack marked AZIMUTH ANTENNA HARDWARE

305NE099

WARNING

Azimuth antenna weighs 155 pounds (70 kg). To prevent personal injury, do not attempt to
lift without necessary manpower or lifting device with suitable weight capacity.

1. Using six shoulder bolts (1), flat washers (2), lockwashers (3), and nuts (4), secure azimuth horn and
polarizer support (5) on azimuth antenna (6).
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4-10. AZIMUTH ANTENNA ASSEMBLY. (CONT)
CAUTION

Incorrect alinement of azimuth horn and polarizer with azimuth horn and polarizer support can cause
improper focusing of high-frequency beams on antenna and can damage azimuth horn and polarizer.
Review and become familiar with steps 2 through 9 before assembling azimuth horn and polarizer on
azimuth horn and polarizer support.

2. Observe four alinement dimples (7) on machined surface of azimuth horn and polarizer (8).
3. Remove two alinement pins (9) from one side of azimuth horn and polarizer (8).
4. On opposite side of azimuth horn and polarizer (8), loosen two alinement pins (9) as far as possible without

removing them.

5. Assemble azimuth horn and polarizer (8) on azimuth horn and polarizer support (5) and hand tighten alinement
pins (9) loosened in step 4.

6. Adjust azimuth horn and polarizer (8) so alinement holes (10) and dimples (7) are in alinement and loosely install
four hex screws (11), lockwashers (12), and flat washers (13).

7. Ensure correct positioning of azimuth horn and polarizer (8) by siting through two open alinement screw holes on
azimuth horn and polarizer support (5) and verifying they are alined with their respective alinement holes (10) on
the azimuth horn and polarizer (8).

8. Carefully tighten four hex screws (11), making sure depth of alinement pins (9) does not prevent flush mounting
of azimuth horn and polarizer support (5) with machined surfaces of azimuth horn and polarizer (8).

9. Install and hand tighten two alinement pins (9) removed in step 3.

CAUTION

Do not put excessive weight on azimuth horn and polarizer assembly. Damage to one or both could
result.

10. Attach cable (14) to azimuth horn and polarizer support (5) with clamp (15).]
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4-11. ELEVATION ANTENNA ASSEMBLY.
TOOLS: 1 1/2 -inch open-end wrench

MATERIALS/PARTS: Cloth sack marked ELEVATION ANTENNA HARDWARE

ROTATED 180° 1

16 15 437

305NE121
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TM 11-5840-281-12-1

ELEVATION ANTENNA ASSEMBLY. (CONT)

WARNING
Elevation antenna weighs 227 pounds (103 kg). To prevent personal injury, do not attempt to lift without
necessary manpower or lifting device with suitable weight capacity.

CAUTION
Take care not to disturb clamp when handling elevation horn and polarizer. If clamp is disturbed, feed
horn will be moved with respect to antenna. This will result in improper focusing of high-frequency

beams on antenna.

Using six screws (1), lockwashers (2), and flat washers (3), assemble three elevation horn and polarizer support
arms (4, 5, and 6) on elevation horn and polarizer (7).

Temporarily remove clamp (8) from mounting bracket (9) on elevation horn and polarizer (7) by removing two
screws (10), hex nuts (11), lockwashers (12), and flat washers (13).

Position support arm (5) in recess of mounting bracket (9) and replace clamp (8) removed in Step 2.

Attach each support arm (4, 5, and 6) to elevation antenna (14) by inserting alinement ball (15) into plughole (16)
and tightening coupling nut (17) with 1 112-inch open-end wrench.

Using two clamps (18), attach cable (19) to support arm (5).J
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4-12. ANTENNA PEDESTAL INSTALLATION.

TOOLS: Sledgehammer

MATERIALS/PARTS: 6-inch anchor
3-inch anchor (three required)
3-foot driving rod
4-foot driving rod
Strap ratchet

305NE132
WARNING

Antenna pedestal weighs 102 pounds (46 kg). To prevent personal injury, do not attempt to lift without
necessary manpower or lifting device with suitable weight capacity]
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4-12.

10.

11.

TM 11-5840-281-12-1

ANTENNA PEDESTAL INSTALLATION. (CONT)
Attach 4-foot driving rod (1) to 6-inch anchor (2).

Using sledgehammer, drive 6-inch anchor (2) into ground at center of antenna pedestal location until loop (3) in
anchor cable (4) is at ground level.

Remove driving rod from 6-inch anchor (2) and pull anchor cable (4) upward to partially set anchor.
Position antenna pedestal (5) over anchor (2).
Attach hook (6) on strap ratchet (7) to eyebolt (8) on antenna pedestal.

Place loop (3) on end of anchor cable (4) into clasp (9) on other end of strap ratchet (7).

Tighten strap ratchet (7).

305NE132
Loop anchor cable (10) around pedestal leg (11) and slide 3-inch anchor (12) through loop in cable.
Attach 3-foot driving rod (13) to anchor and drive anchor (12) 2 feet into ground next to pedestal leg (11).
Remove driving rod (13) and pull anchor cable (10) upward to set anchor (12).
Repeat steps 8, 9, and 10 for each pedestal leg.
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4-13. RECEIVER-TRANSMITTER GROUP INSTALLATION.

305NE133

WARNING

Receiver-transmitter group weighs 580 pounds (263 kg). To prevent personal injury, do not attempt to lift
without necessary manpower or lifting device with suitable weight capacity.

1. On antenna pedestal, temporarily remove six screws (1), lockwashers (2), and flat washers (3) securing three
strap clamps (4).

2. Position receiver-transmitter group on center section of antenna pedestal and secure with six screws (1),
lockwashers (2), flat washers (3), and three strap clamps (4) removed in step 1.

3. Remove six fasteners (5), lockwashers (6), and flat washers (7) securing red vent cover (8) to bottom of receiver-
transmitter.

4. Remove vent cover (8) by sliding out through space between receiver-transmitter and receiver-transmitter framé.]
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4-14. ELEVATION ANTENNA DRIVE INSTALLATION.

MATERIALS/PARTS; Cloth sack marked ELEVATION ANTENNA DRIVE HARDWARE

TYPICAL 5
6 PLACES

TYPICAL

2 PLACES
TYPICAL
4 PLACES
B
2
d
L]
- Nu——
|
\§
2N
@ )i
N

305NE134
WARNING

Elevation antenna drive weighs 205 pounds (93 kg). To prevent personal injury, do not attempt to lift
without necessary manpower or lifting device with suitable weight capacity.

1. Position elevation antenna drive on top of receiver-transmitter and, using six screws (1), lock-washers (2), and
flat washers (3), secure.

2. Place elevation safety shield (4) on side of elevation antenna drive and, using four screws (5), lockwashers (6),
and flat washers (7), secure top end. Using two screws (8) and flat washers (9), secure bottom end]
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4-15. AZIMUTH ANTENNA DRIVE AND YOKE ASSEMBLY INSTALLATION.

MATERIALS/PARTS: Cloth sacks marked AZIMUTH ANTENNA DRIVE HARDWARE and AZIMUTH
ANTENNA YOKE ASSEMBLY HARDWARE

305NE135
WARNING

Azimuth antenna drive and yoke assembly weighs 225 pounds (102 kg). To prevent personal injury, do
not attempt to lift without necessary manpower or lifting device with suitable weight capacity.

Position azimuth antenna drive, with yoke assembly pointing upward, on elevation antenna drive, and secure
using four screws (1), flat washers (2), lockwashers (3), and nuts (4).

Remove six fasteners (5) securing red protective cover (6) from azimuth drive motor. Store protective cover and
hardware for use in repacking.
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4-16. AZIMUTH ANTENNA INSTALLATION.

MATERIALS/PARTS: Cloth sack marked AZIMUTH ANTENNA HARDWARE

ROTATED 90°

TYPICAL 2 PLACES 305NE136

WARNING

Azimuth antenna weighs 155 pounds (70 kg). To prevent personal injury, do not attempt to lift without
necessary manpower or lifting device with suitable weight capacity.

1. Attach servo end (1) of azimuth servo actuator to center arm (2) of azimuth antenna yoke assembly and secure
with locking pin (3).
2. Lift azimuth antenna and mount on azimuth antenna yoke assembly by inserting two mounting pins (4) on back

of antenna in notch on azimuth antenna yoke assembly.

3. Secure both antenna latches (5), making sure loop of latch is in groove on pin.
4. Slide end of azimuth servo actuator shaft (6) into servo mount (7) on back of azimuth antenna.
5. Secure with locking pin (8).
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4-17. ELEVATION YOKE ASSEMBLY INSTALLATION.

MATERIALS/PARTS: Cloth sack marked ELEVATION YOKE ASSEMBLY HARDWARE

305NE137

1. Position elevation yoke, with loop clamps (1) pointing upward, against elevation antenna drive (2) and aline two
guide pins (3) with alinement holes on back of yoke assembly.

2. Using four screws (4), lockwashers (5), and flat washers (6), secure elevation yoke to elevation antenna drive (2.1
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ELEVATION ANTENNA INSTALLATION.

ROTATED 90°

3J05NE138

WARNING

Elevation antenna weighs 227 pounds (103 kg). To prevent personal Injury, do not attempt to lift without
necessary manpower or lifting device with suitable weight capacity.

Attach servo end (1) of elevation servo actuator to center arm (2) of elevation yoke assembly and secure using
pin (3).

Mount elevation antenna on elevation yoke assembly support pins (4 and 5). Insert clip (6) into lower support pin
(4) to secure elevation antenna.

Slide end of elevation servo actuator shaft (7) into mounting tabs (8) on back of elevation antenna and secure
using pin (9).
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4-19. WAVEGUIDES INSTALLATION.

CAUTION

When assembling and installing waveguides, position them as shown In accompanying illustrations.
Take care not to dent or otherwise damage waveguides while handling. Be sure that preformed packings
are in place before making waveguide connection.

305NE139
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WAVEGUIDES INSTALLATION. (CONT)
Locate flexible waveguide PN 102824 (1) on shipping pad.

Remove four screws securing waveguide cover (2) to flexible waveguide (1). Retain hardware for use in
repacking.

Insert preformed packings (3 and 4) into recesses in waveguide adapter (5). Using four screws (6) and
lockwashers (7), attach flexible waveguide (1) and waveguide adapter (5), along with wire rope assembly (8) to
azimuth horn and polarizer (9).

Insert dehydrator cartridge (10) into dehydrator cartridge adapter (11). Install this assembly Into bottom of
waveguide adapter.

CAUTION

When performing step 5, position flexible waveguide so that curved portion will clear elevation antenna
drive when azimuth antenna rotates.

Insert preformed packing (12) into recess in flange on free end of flexible waveguide (1). Install flexible
waveguide on azimuth antenna yoke waveguide flange (13) and, using waveguide coupling (14), secure.

305NE 141
Locate flexible waveguide PN 174600-1 (15), rigid waveguide assembly PN 140771-1 (16), and directional
coupler PN 174601-1 (17) on shipping pads.

Attach flexible waveguide (15) to rigid waveguide assembly (16) by placing preformed packing (18) into recess in
flange and securing with four screws (19), lockwashers (20), and flat

Insert preformed packings (22 and 23) into recesses in flanges of waveguide adapter (24). Using four screws
(25), lockwashers (26), and flat washers (27), secure adapter between flexible waveguide (15) and directional
coupler (17).

Insert dehydrator cartridge (28) into dehydrator cartridge adapter (29). Install this assembly into bottom of
waveguide adapter (24).
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4-19. WAVEGUIDES INSTALLATION. (CONT)

N
° X
4 305NE142
10. Remove four screws (1), lockwasher (2), and flat washers (3) securing cover (4) on directional coupler output
flange (5).
11. Insert preformed packing (6) into recess in flange on free end of directional coupler (7). Using four screws (1),

lockwashers (2), and flat washers (3), secure directional coupler to directional coupler output flange (5).

305NE143

12. Install preformed packing (8) into recess in flange on free end of rigid waveguide assembly (9). Using waveguide
coupling (10), connect rigid waveguide assembly to rotary joint waveguide (11) on azimuth antenna drivé]
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13.

14.

15.

16.

TM 11-5840-281-12-1

WAVEGUIDES INSTALLATION. (CONT)

305NE144

NOTE

There are two identical flexible waveguides PN 140787-1 supplied with the radar set. Both are
interchangeable in steps 13,14, and 15.

Locate two flexible waveguides PN 140787-1 (12), rigid waveguide PN 140768-1 (13), and rig id waveguide PN
140769-1 (14) on shipping pads.

Insert preformed packings (15 and 16) into recesses In flanges of rigid waveguides

Using four screws (17), lockwashers (18), and flat washers (19), connect one flexible waveguide (12) to rigid
waveguide (13).

Using four screws (20), lockwashers (21), and flat washers (22), connect the other flexible waveguide (12) to rigid
waveguide (14).
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4-19. WAVEGUIDES INSTALLATION. (CONT)

4 3J05NE146
17. Connect flexible waveguide (1), which Is assembled to rigid waveguide PN 140768-1, to waveguide flange (2) by
Inserting preformed packing (3) Into recess in flange and, using waveguide coupling (4), securing.

18. Connect the other flexible waveguide (5) to elevation attenuator (6) by inserting preformed packing (7) into
recess In flange and, using waveguide coupling (8), securing.

305NE146
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4-19. WAVEGUIDES INSTALLATION. (CONT)

19. Insert preformed packing (9) in groove in flange of rigid waveguide (10). Using waveguide coupling (11),
connect to elevation drive waveguide flange (12).

20. Insert preformed packing (13) in groove in flange of rigid waveguide (14). Using waveguide coupling (15),
connect to elevation waveguide coupling (16).

305NE147
21. Locate flexible waveguide PN 102823-5 (17) on shipping pad.
22. Insert preformed packings (18 and 19) into recesses in flanges on both ends of flexible waveguide (17).
23. Using waveguide coupling (20), connect flexible waveguide (17) to elevation antenna wave-
guide flange (21) (nearest to elevation antenna reflector).
24. Using waveguide coupling (22), connect other end of flexible waveguide (17) to rotary coupler (23) on elevation
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4-19. WAVEGUIDES INSTALLATION. (CONT)

305NE148
25. Locate flexible waveguide PN 102823-6 (1) on shipping pad.

26. Insert preformed packings (2 and 3) into recesses In waveguide adapter (4). Using four screws (5), flat washers
(6), and lockwashers (7), assemble waveguide adapter (4) and flexible waveguide (1) to rotary coupler (8).

27. Connect other end of flexible waveguide (1) to elevation antenna waveguide flange (9) by Inserting preformed
packing (10) in recess of flange and securing with waveguide coupling (11)]
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4-20. SITING SCOPE INSTALLATION.

The siting scope, which is located in the transmitter door, is used during target simulators orientation, ground angle
determination, and radar set group orientation. The siting scope may be installed in any one of three locations,
depending on the procedure being performed. Install the siting scope as necessary and remove and store in transmitter
door when no longer required.

1

(TYPICAL
3 PLACES)

305NE149

CAUTION

Do not attempt to reposition or otherwise disturb siting scope mounts. These mounts have been
prealined to radar set and moving them will cause invalid radar set group alinements.

1. Loosen two knurled nuts (1) on siting scope and slide scope onto siting scope mount (2).
2. Tighten two knurled nuts loosened in step 1.

4-43



TM 11-5840-281-12-1

4-21. CLINOMETER INSTALLATION.

The clinometer, which is stored in the receiver door, is used during Ground Angle Determination [(para 4-28), Siting of
Target Simulators [para 4-26), and Preliminary Servicing and Adjustment (para 4-27)] The clinometer may be installed
in one of two