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GENERAL

This subcourse is designed to give you an overall view of the Firefinder weapons-locating radar sets AN/TPQ-36 and AN/TPQ-37 and does not address any specific soldier's manual MOS 13R tasks.  Exercises in this subcourse are multiple choice, true-false, and short answers.  Complete the exercises as they appear in the subcourse, and compare your solution with the answers immediately following the exercises.  If you disagree with the given solution, restudy the referenced paragraph(s) and rework the exercise.

TASK NO:  This subcourse is an introduction to the Firefinder radar and does not address any specific soldier's manual tasks.

TABLE OF CONTENTS

LESSON:  Firefinder Radar Systems AN/TPQ-36 and AN/TPQ-37

    Section
Page
    Introduction  
 1
    Radar Set AN/TPQ-36 
 3
    Employment of the Radar Set AN/TPQ-36 
 7
    Site Selection for the AN/TPQ-36 Radar
 8
    Airlifting the Radar Set AN/TPQ-36
10
    Radar Set AN/TPQ-37
12
    Employment of the Radar Set AN/TPQ-37
15
    Site Selection for the AN/TPQ-37 Radar
16
    Site Evaluation
20
    Airlifting the Radar Set AN/TPQ-37
20
    Summary
21
EXAMINATION
INTRODUCTION TO THE RADAR SETS

AN/TPQ-36 AND AN/TPQ-37

LESSON:  Firefinder Radar Systems AN/TPQ-36 and AN/TPQ-37

OBJECTIVE

After completing this lesson, you will be able to cite the capabilities of the

Firefinder radar systems AN/TPQ-36 and AN/TPQ-37.

REFERENCES

This subcourse is based on TM 11-5840-355-10-1, TM 11-5840-354-10-1, FM 6-161, and other materials approved for US Army field artillery instruction; however, development and progress render the text continually subject to change.  Therefore, base your examination answers on material presented in this lesson rather than on individual or unit experience.

1.   INTRODUCTION.

     a.  Earlier weapons-locating radar sets were developed, with 1950 technology, using vacuum tubes and mechanical scanning techniques.  Operationally, those sets had numerous shortcomings, to include the narrow beam sector of scan, limited range capability, manual target locating, and single target handling capability.

     b.  In 1971, approval was given to proceed with the development of a computerized weapons-locating radar system.  The product of this development is Firefinder (Figure 1), an umbrella title covering the computer-controlled, electrically scanning radar set AN/TPQ-36 (mortar-locating radar) and the computer-controlled, electrically scanning radar set AN/TPQ-37 (artillery/rocket-locating radar).
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Figure 1.

     c.  Each radar is tailored to protect against a separate range of threats from the close-in, high-angle mortar and low-angle artillery fires to the long-range heavy artillery and rocket projectiles.  There are five Firefinder radars in the target acquisition battery (TAB) of the division--three AN/TPQ-36s (mortar-locating radars) and two AN/TPQ-37s (artillery/rocket-locating radars).

PRACTICE EXERCISE:

Complete the following exercises by circling T for true or F for false, circling the letter preceding the correct answer, or filling in the blanks, as appropriate. Be sure to complete the practice exercises as they appear.  They are "building blocks" and will help you complete the rest of the subcourse successfully.  The answers follow the last exercise and are separated by rows of slashes (/////). If any of your answers are incorrect, restudy the appropriate part of the subcourse before you continue.

     1.  How many radar sets AN/TPQ-36 and AN/TPQ-37 are in the target

         acquisition battery of the division?

         a.  one AN/TPQ-36 and one AN/TPQ-37

         b.  two AN/TPQ-36s and one AN/TPQ-37

         c.  three AN/TPQ-36s and two AN/TPQ-37s

         d.  three AN/TPQ-36s and four AN/TPQ-37s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWER:

     1.  c.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

2.   RADAR SET AN/TPQ-36.  Compact and highly mobile, the AN/TPQ-36 is designed for rapid deployment with frontline troops.  The AN/TPQ-36 provides fully automatic, fast, accurate locations of indirect firing weapons within its range.  The system can handle simultaneous fires from weapons firing from more than one location, detecting and locating firing positions from the first round.  Three radar sets AN/TPQ-36 will be organic to each division artillery TAB of the armored infantry mechanized (AIM) division.

     a.  Capabilities.  The radar set AN/TPQ-36 can scan a 1,600-mil (90ø) sector of the horizon several times a second (Figure 2).  The radar can locate high-angle firing weapons out to a range of 15,000 meters and low-angle firing weapons to its maximum detecting range of 24,000 meters.
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Figure 2.

     b.  Crew.  The AN/TPQ-36 is manned by a crew of eight--a warrant

officer radar technician, a section chief, a radar mechanic, a senior radar operator, and four radar operators.  Each member of the section should be able to perform each of the duties in the section.  For continuous operation, the section should be organized into three two-man crews.  The radar mechanic will be on call.

     c.  Components.  The complete radar set (Figure 3) consists of a 2 1/2-ton cargo truck with an S-250 shelter  A  and the trailer-mounted radar set.  Because of its small size and weight, the AN/TPQ-36 has the same mobility as the field artillery firing units it supports.

         (1)  Radar trailer.  The radar trailer  B  contains the radar antenna, the transmitter, and the receiver.  The antenna is lowered to a horizontal position for travel.

         (2)  Generator.  The AN/TPQ-36 is powered by the AN/MJQ-25 electric power plant.  This power plant consists of two MEP-112A, 10 kilowatt (kw), 400 hertz (Hz), diesel generators mounted on a modified M103A3 1 1/2-ton trailer.  However, the generator set PU-304C is still retained to provide backup power for the AN/TPQ-36.

         (3)  Operations shelter.  A standard S-250 electrical equipment shelter  A  provides facilities for operating the radar set.  The shelter also houses the weapon location unit (WLU), which processes and displays the weapon location and prepares the messages for tactical fire direction system (TACFIRE) and

necessary radio and telephone communications.

         (4)  Cable set.  The shelter and the radar set can be operated up to 40 meters apart by using the shelter cable set C .  The cables are transported on the two reels on the back of the shelter D  .
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Figure 3.

     d.  Operation.  A "fence" of pencil-size radar beams of various frequencies, automatically adjusted to follow the terrain, is swept along a 1,600-mil sector of the horizon several times each second.  As an object breaks upward through this fence, the system automatically transmits a verification beam.  If the verification beam also detects a target, the computer automatically initiates a succession of tracking beams.  (While tracking this target, the radar continues to scan, locate other targets, and track them.)  As the target is tracked, the signal and data convertors in the operations shelter test each tracked target and compare it against a series of discriminators to filter out unwanted targets, such as birds or aircraft.  Once the computer verifies that the target is valid, it smooths and extrapolates the measured trajectory to locate both the firing position and the impact location.  When a firing weapon is located, the operator is alerted by an audio signal.  The weapon location is displayed as a pinpoint of light on a map surface on the WLU (Figure 4).  At the same time, the easting and northing grids, height, and target number are displayed in lighted windows above the map and on hard-copy printout (Figure 4) by the line printer. Targets are automatically placed in temporary storage until the operator calls them back.  Target data can be transmitted to TACFIRE, the battalion fire direction section, or the division artillery tactical operations center (TOC); or it can be placed in permanent storage for later recall.  (The AN/TPQ-36 automatic detection, tracking, and location process is so fast that the weapon location can be determined before the projectile impacts.)
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Figure 4.

     e.  Vulnerabilities.  Due to the large amount of energy emitted by the operating Firefinder radars, they are vulnerable to enemy electronic warfare jamming and direction finding.  The radars are programmed to alert the operator when the set is being jammed.  A printout (Figure 5) indicates the time of jamming, frequency jammed, direction to the jammer, and time the jammer was turned off.
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Figure 5.

     f.  Additional missions.  The AN/TPQ-36 can be used to adjust friendly fire and to perform both high-burst and mean-point-of-impact registrations.  The friendly fire parameters are entered into computer storage (buffers for recall when a registration is requested by TACFIRE or the fire direction center).  These parameters include the grid coordinates and altitude of the firing unit, the coordinates and altitude of the end point of the trajectory, the maximum ordinate (altitude) of the trajectory, and the quadrant elevation to be fired.  With these data stored in the computer, the Firefinder operator is ready to perform friendly fire missions on.

     g.  March order and emplacement.  A trained crew can emplace the radar set in about 20 minutes.  It can be readied for road movement in 10 minutes.

PRACTICE EXERCISES:

     2.  Radar set AN/TPQ-36 has a sector scan of _______________ mils.

     3.  The AN/TPQ-36 can locate high-angle trajectory firing weapons out to

         a range of__________ meters and low-angle firing weapons to its

         maximum detecting range of __________ meters.

      4.  List the three additional (friendly) missions performed with the radar

         set AN/TPQ-36.

         ________________________________________________________________

         ________________________________________________________________

         ________________________________________________________________

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

     2.  1,600
     3.  15,000, 24,000
     4.  adjustment of friendly fire

         mean-point-of-impact registration

         high-burst registration

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

3.   EMPLOYMENT OF THE RADAR SET AN/TPQ-36.  The radar set AN/TPQ-36

must be employed where it can best support the target-locating needs of the field artillery.  The division artillery TOC recommends the general area of search.  The division artillery S3 or the commander of the unit to which the section is attached assigns the mission.  The tactical situation, the area to be observed, and the surrounding terrain will dictate employment of and site selection for the radar set.

     a.  Technical considerations.  Technical requirements play a vital part in the employment of radar systems.

         (1)  Screening crest.  A screening crest is most important in reducing the effectiveness of enemy radar jammers and direction finders.  The screening crest (Figure 6) should be at least 1,000 meters from the emplaced radar set.  A mask angle (vertical angle to the crest) from 15 to 30 mils will provide adequate cover from electronic detection by ground-based enemy electronic warfare assets and still allow the radar to perform its weapons-locating mission.  Ideally, the screening crest should be in friendly territory and within 1,000 meters of the radar set.
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Figure 6.

         (2)  Foliage.  The height and density of trees near the radar set can influence the operation of the radar.  Heavy foliage can attenuate (weaken) the radar signal by as much as 1 decibel per meter.  Therefore, a few meters of high foliage in front of the antenna could severely reduce the effectiveness of the radar set.

     b.  Cuing.  Because of the large amount of energy emitted by the operating radar, it is very susceptible to enemy direction finding and location.  The division artillery TOC establishes policies as to the frequency and length of transmissions.  The length of transmission will be as short as possible, usually no more than 2 minutes.  Fire support teams (FIST) and other cuing sources must know how to contact the controlling headquarters (division artillery TOC or battalion S3) for the radar set capable of acquiring targets in their area of interest.

PRACTICE EXERCISES:

     5.  The screening crest used by the AN/TPQ-36 should have a mask angle

         of 15 to--

         a.  30 mils.

         b.  50 mils.

         c.  60 mils.

         d.  80 mils.

     6.  Ideally, the screening crest should be in friendly territory and within

         __________ meters of the radar set.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

     5.  a.

     6.  1,000
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

4.   SITE SELECTION FOR THE AN/TPQ-36 RADAR.  The choice of a site for the radar set is dictated primarily by the tactical situation, the area of coverage, and the terrain restrictions.  Generally, the area should have adequate drainage and a ground slope of less than 7ø (120 mils).

     a.  General considerations.  The AN/TPQ-36 radar is generally employed 3 to 6 kilometers (3,000 to 6,000 meters) behind the forward line of own troops (FLOT).

         (1)  Shelter.  There are no restrictions on location of the operating shelter except that it must be within 40 meters of the radar antenna because of the length of the shelter-to-trailer cables (50 meters).  The shelter should be located in a sheltered area (natural or artificial camouflage) and out of the direct line-of-sight of the radar antenna.

         (2)  Radar trailer.  There are several restrictions on the location of the radar trailer.  These include:

· Slope of the ground.  Slope should not exceed 7ø (120 mils), the leveling limits of the radar trailer.

· Area in front of the antenna.  Solid objects and heavy foliage should not extend above the bottom of the antenna within 200 meters of the antenna.

· Other radars in the area.  If other radars are operating in the area, the antenna should not face one of the other sets.

     b.  Special considerations.  It is recommended that the AN/TPQ-36 be emplaced adjacent to a battery of a firing battalion to simplify communication, to facilitate logistics, and to allow the radar section to take advantage of an existing perimeter defense.  The radar section has an organic light (7.62-mm) machine gun that can supplement the defensive perimeter.

     c.  Tactical considerations.  An ideal site for the AN/TPQ-36 must contain the following:  communications, concealment, cover, routes of approach, security, and a survey point.

         (1)  Communications.  The AN/TPQ-36 radar sections are equipped with three medium power FM radios AN/VRC-46 and voice security equipment.  Two radios are mounted in the radar operations shelter.  One of the radios will be dedicated to support TACFIRE, operating in a secure FM digital net.  The second radio will monitor either the TAB command/intelligence (CI) (FM) (voice) net or the designated battalion command/fire direction (CF) (FM) (voice) net, as the tactical situation dictates.  The third radio is mounted in the section leader's vehicle and will monitor the same net (TAB or battalion).

         (2)  Concealment.  Natural camouflage can be used to conceal the radar set, but the camouflage must allow clearance for 360ø antenna rotation.  The new lightweight camouflage screening system modules are used to camouflage the radar set.  The radar-transparent net must be used over the front of the radiating antenna.

         (3)  Cover.  The screening crest will provide cover from direct observation and small-arms fire.

         (4)  Routes of approach.  Every position should have two routes of approach that will allow occupation of the position without observation.  When selecting routes, the size and mobility of the section vehicles (2 1/2-ton cargo trucks with trailers) must be considered.

         (5)  Security.  Weapons-locating radars normally are positioned inside the perimeter defense of a field artillery unit.  The organic 7.62-mm machine gun can be integrated into the established perimeter.

         (6)  Survey.  The radar set AN/TPQ-36 requires survey site coordinates, a boresight reference angle (Figure 7), and site, altitude measured to fifth-order survey accuracy.  This survey is completed by a survey team from the TAB before the radar site is occupied.  A stake (near stake) marks the radar position.  A second stake (far stake), preferably located more than 250 meters from the near stake, establishes the orienting angle.  The minimum acceptable distance to the far stake is 100 meters.  The radar set also requires the measured elevation (vertical) angle from the antenna (near stake) to a visible point (far stake).  A 2-meter range pole is usually used as the far stake.  All this information--site grid coordinates and altitude, azimuth angle (from grid north), range between stakes, and elevation angle--is recorded for use during initialization of the weapons-location program.  For accuracy, the radar trailer must be centered to within 3 inches of the near stake.
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Figure 7.

PRACTICE EXERCISES:

     7.  The AN/TPQ-36 radar is generally employed ______ to ______ kilometers

         behind the FLOT.

     8.  The radar trailer should be emplaced on well-drained, fairly level

         ground.  The slope should not exceed __________.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

     7.  3, 6
     8.  7o (120 mils)

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

5.   AIRLIFTING THE RADAR SET AN/TPQ-36.  The AN/TPQ-36 can be readily airlifted by Air Force aircraft such as the C-5A or C-130.  This air movement requires little or no modification to the road movement loading plan.  The radar set also may be airlifted by Army helicopters such as the Chinook (CH-47C) or the Blackhawk (UH-60A).

     a.  Airlifting the radar trailer.  Four men can prepare the radar trailer for airlift by helicopter using the four-point sling method (Figure 8).  Two slings are attached to the trailer A frame behind the lunette  A  and  B  .  The other two slings are attached to the rear of the trailer at points  C   and   D  .  Trailer safety chains, intervehicle cables, and other nonsecure components are strapped, tied, or taped to prevent movement during aerial delivery.  The hookup is prepared as illustrated in Figure 8.  If no other arrangements are made for fuel, up to eight 5-gallon fuel containers can be lashed and secured inside of the trailer storage bin  E  .
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Figure 8.

     b.  Airlifting the shelter.  Two men can prepare the operations shelter for helicopter lift as a sling load in about 10 minutes.  Of course, the shelter must be removed from the wheeled vehicle transporter.  Secure, by tie down or taping, all items inside the shelter.  Prepare the shelter as you would for road movement.  Using standard aerial delivery slings and clevis and link assemblies, prepare the shelter for sling load as shown in figure 9.  The slings  A   are attached to the four lifting points (  B  ,  C  ,  D  , and  E  ) at the top four corners of the shelter.
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Figure 9.

PRACTICE EXERCISES:

     9.  The radar set AN/TPQ-36 can be readily airlifted by Air Force aircraft

         such as the __________ or __________.

    10.  T  F  The radar set AN/TPQ-36 cannot be airlifted by Army

               helicopters.

    11.  How many men are required to prepare the radar trailer for airlift by

         helicopter?

         a.  one

         b.  two

         c.  three

         d.  four

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

     9.  C-5A, C-130.

    10.  F

    11.  d.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

6.   RADAR SET AN/TPQ-37.  Radar set AN/TPQ-37, artillery/rocket-locating radar (Figure 10), is the "big brother" in the Firefinder team.  The AN/TPQ-37 uses its greater power and range to seek and acquire the enemy's larger and more distant weapons.  Like the AN/TPQ-36, it can provide first-round tracking and location of simultaneous fires by weapons firing from different locations from ranges in excess of 30 kilometers.  Two radar sets AN/TPQ-37 are organic to each TAB of the AIM division.  The AN/TPQ-37 scans a 1,600-mil (90ø) sector several times a second.  The radar can locate enemy field artillery weapons out to ranges of 30,000 meters and rockets out to ranges of 50,000 meters.

     a.  Crew.  The radar set AN/TPQ-37 is manned by a crew of 12-- a warrant officer radar technician, a section chief, a radar mechanic, a light vehicle/generator mechanic, a senior radar operator, and seven operators.  Each member of the section should be able to perform each of the duties in the section.  For continuous operation, the section should be organized into four 2-man teams (operator and assistant operator, who also operates the generator).  The radar and power mechanics are on call.

     b.  Major units.  The AN/TPQ-37 system is towed by a 5-ton truck (Figure 10  A  ), which also mounts the generator group  B  .

         

         (1)  Radar trailer.  The radar trailer  C  contains the radar antenna, the transmitter, the receiver, and all the radio frequency components.  The 17-foot antenna is lowered to the horizontal position for travel.  When emplaced, the trailer is leveled with four leveling jacks  D  .

         (2)  Generator group.  The generator group consists of one 60-kw, 400-Hz generator and the generator-to-radar cables (32 meters long)  E  on reels.  The generator and two reel units are mounted on a special platform that is secured to the bed of the 5-ton truck.

         (3)  Operations shelter.  A standard S-250 electrical equipment shelter  F  provides facilities for operating the radar.  The shelter houses the WLU, which can be operated by one man.  The shelter also contains the computer that exercises control over the radar as well as the communications equipment (radios and telephones).  The shelter is mounted on a 2 1/2-ton truck  G  .

         (4)  Cable set.  The shelter and the radar set can be operated up to 40 meters apart by using the 50-meter shelter cable set  H  .  These interconnecting cables are stored on the pair of reels mounted on opposite sides of the shelter door.
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Figure 10.

     c.  Operation.  The AN/TPQ-37 radar set operates the same as the AN/TPQ-36.  It scans the horizon over a 1,600-mil azimuth several times a second, setting up an "electronic fence."  Any target breaking this fence triggers a verification beam; and if this beam also detects a target, the automatic tracking sequence begins.  Artillery rounds are more difficult for the radar to "see" than mortar rounds.  Because of their lower trajectory and higher velocity, they provide a less reflective surface (also see aspect angle).  The smaller cross-section of the artillery shell means higher power is required to see artillery rounds at the longer ranges.  The AN/TPQ-37 also has a higher clutter rejection than the AN/TPQ-36.  Thus, it can pick real targets out of ground and sky clutter at longer ranges and can pick out the lower trajectories of artillery and rocket rounds.

PRACTICE EXERCISES:

    12.  The radar set AN/TPQ-37 can locate enemy firing field artillery 

         weapons out to ranges of__________ meters and rockets out to the 

         equipment's maximum range of __________ meters.

    13.  The AN/TPQ-37 is manned by a crew of _________ men.

    14.  The radar set scans the horizon over a--

         a.  800-mil azimuth.

         b.  1,000-mil azimuth.

         c.  1,600-mil azimuth.

         d.  2,000-mil azimuth.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

    12.  30,000, 50,000
    13.  12
    14.  c.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

7.   EMPLOYMENT OF THE RADAR SET AN/TPQ-37.  To cover a division front, two AN/TPQ-37 radars are used in conjunction with the three AN/TPQ-36 radars in the divisional TAB (Figure 11).  The AN/TPQ-37 radar sections are usually under the direct control of the division artillery TOC and pass target locations directly to the targeting element of the TOC.
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Figure 11.

     a.  Technical considerations.  The technical requirements are generally the same for all weapons-locating radars (AN/TPQ-36).

         (1)  Screening crest.  A screening crest is not essential in locating hostile weapons with a tracking radar like the AN/TPQ-37.  However, it does defend against enemy electronic warfare jammers and direction finders.  Ideally, the mask angle (Figure 12) should be between +5 and +15 mils to maximize the AN/TPQ-37 performance.
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Figure 12.

         (2)  Foliage.  The area in front of the antenna should be clear of foliage and other material that could attenuate (weaken) the radar signal.  No object within 300 meters should be higher than the bottom of the radar antenna.  Ideally, the terrain should slope gradually downward from the radar set for about 150 to 300 meters, then rise gradually to form a low screening crest.

     b.  Cuing.  Because of its mission and range, the AN/TPQ-37 is a high-powered radar that is very susceptible to enemy location by direction-finding techniques.  To combat enemy electronic warfare, the division artillery TOC establishes policies as to the frequency and length of radar transmissions.  The transmissions will usually be no longer than 2 minutes.  Cuing agents will be established in the division artillery TOC standing operating procedures (SOPs).

8.  SITE SELECTION FOR THE AN/TPQ-37 RADAR.  The choice of a radar site depends primarily on the tactical situation, the area of coverage, and terrain restrictions.  The site for the AN/TPQ-37 should be well drained and with a ground slope of less than 7o (120 mils).

     a.  General considerations.  The AN/TPQ-37 is generally employed 8 to 12 kilometers (8,000 to 12,000 meters) behind the forward line of own troops (FLOT) (Figure 11).  Usually, the radar is located adjacent to a field artillery battalion, preferably a firing battery of a general support (GS) battalion.

         (1)  Shelter.  The only restriction on emplacing the operations shelter is the length of the shelter-to-trailer cables (50 meters).  The shelter is best placed under cover and out of the line-of-sight of the radiating antenna.

         (2)  Radar trailer.  There are several restrictions on the location of the radar trailer.  These include:

· Slope of the ground.  Slope should not exceed 120 mils (7ø), the leveling limits of the trailer.

· Area in front of the trailer.  Solid objects and foliage higher than the bottom of the antenna should not be within 300 meters of the antenna.

· Access.  Because of the size of the transporter (5-ton cargo truck) and the radar set, the radar trailer must be pulled directly to the site.Backing and tight turning of the trailer are most difficult, even for an experienced driver.

· Other radars.  If other radars are operating in the area, the antenna should not face one of the other sets.

         (3)  Generator group.  Special consideration must be given to emplacing the generator.  Of first importance is the short (32-meter) length of the power cables.  The size of the vehicle (5-ton truck) makes camouflage and concealment essential.  Additionally, a straight-ahead exit reduces the problem of backing and turning.

     b.  Special considerations.  As previously mentioned, it is recommended that the AN/TPQ-37 be emplaced adjacent to a firing battery of a heavy field artillery battalion that has the mission of general support to the division artillery.  This location simplifies communications and logistics and allows the radar section to take advantage of an established perimeter defense.  Personnel and weapons of the radar section can be used to reinforce this perimeter defense.

     c.  Tactical considerations.  The tactical considerations in selecting a site for the AN/TPQ-37 radar are similar to those for the AN/TPQ-36; that is, communications, concealment, cover, routes in and out of the area, security, and survey should be available.

         (1)  Communications.  The AN/TPQ-37 radar section operates three medium power AN/VRC-46 radios.  Unless otherwise directed by the controlling headquarters, one radio will operate in the TAB command/intelligence (CI) (FM) voice net to report targets directly to the TOC by voice.  A second radio will operate in a secure digital net dedicated to TACFIRE.  The primary communication with TACFIRE should be by land line.  The third radio will operate in the command net directed by the division artillery TOC.

         (2)  Concealment.  Natural camouflage can be used to conceal the radar set and other items of section equipment.  When camouflaging the radar antenna, allow clearance for a 360ø antenna rotation.  Remember, use only radar-transparent nets over the front of the antenna.

         (3)  Cover.  The screening crest should allow ample cover from hostile observation, fires, or enemy electronic warfare activities.

         (4)  Routes of approach.  Every position should have two routes of approach that will allow occupation of the position without observation.  When selecting routes, the size and mobility of the section vehicles must be considered, especially those of the 5-ton cargo truck mounting the generator and pulling the radar trailer.  This vehicle must be driven forward.  Backing and/or sharp turning this vehicle and trailer is especially difficult for even the most experienced driver.  A large clear area around the selected radar site must be available to properly position the radar.

         (5)  Survey.  The radar set AN/TPQ-37 requires the same fifth-order survey as the AN/TPQ-36, site coordinates, a boresight reference stake (preferably 250 meters from the site stake), an orienting angle, the site elevation, and the range to the stake at the end of the boresight angle (Figure 13).
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Figure 13.

         (6)  Security.  The artillery-locating radar AN/TPQ-37 is employed 8 to 12 kilometers behind the FEBA.  Generally, the AN/TPQ-37 is positioned inside the perimeter of a heavy field artillery battalion with the mission of general support or general support reinforcing.

         (7)  Occupation.  The radar set is emplaced over the surveyed stake by two team members.  One team member directs the prime mover forward so that the center guide mark (Figure 14  A  ) moves over the survey stake   B  , while another team member aligns the guide mark  C  within 6 inches of the surveyed stake.
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Figure 14.

PRACTICE EXERCISES:

    15.  To maximize the AN/TPQ-37 performance, the mask angle should be

         between +5 and--

         a.  +10 mils.

         b.  +15 mils.

         c.  +30 mils.

         d.  +35 mils.

    16.  The AN/TPQ-37 is generally employed ________ to ________ kilometers

         behind the FEBA.

17. One restriction in emplacing the radar trailer at a site location is

         that the slope of the ground should not exceed--

         a.   90 mils.

         b.  100 mils.

         c.  110 mils.

         d.  120 mils.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

    15.  b.

    16.  8, 12
    17.  d.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

9.   SITE EVALUATION.  The division artillery assistant S3 (plans) selects the general position area and area of search based on the tactical situation.  A complete visibility diagram generally will not be prepared because the set must radiate for the clutter diagram to be prepared.  However, the division artillery TOC must be given the site coordinates and the direction and area of search for inclusion on the target acquisition capabilities chart.

10.  AIRLIFTING THE RADAR SET AN/TPQ-37.  The AN/TPQ-37 radar set can be readily airlifted by the US Air Force C-130 or larger aircraft.  This air movement requires little or no modification of road movement plans.

     a.  Helicopter lift.  The AN/TPQ-37 can be moved by heavy-lift helicopters (CH-47).  Because of the weight of the radar trailer (10,800 pounds without XM1048 trailer), only the CH-47E or larger helicopter can be used to lift the set.  The radar section can be moved as four loads with three sorties.  Three loads (radar trailer, operations shelter, and generator group) are sling loads, and one (the crew) is an internal load.

     b.  Lifting the radar trailer.  The radar trailer is helicopter lifted without the XM1048 trailer.  The radar set is rigged for helicopter lift as shown in Figure 15.

NOTE:  When emplacing the radar set AN/TPQ-37 by helicopter, care must be 
       taken to ensure that the trailer is accurately placed over the site

       stake.

     c.  Lifting the generator group.  The generator group is removed from the 5-ton cargo truck.  Using the spreader bar (part of the generator set tools and accessories), the generator group is rigged for airlift as shown in Figure 15.  Fuel drums can be lashed to the generator platform.

     d.  Lifting the operations shelter.  The operations shelter is removed from its 2 1/2-ton cargo transporter and rigged for lift as shown in Figure 15.
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Figure 15.

PRACTICE EXERCISES:

    18.  T  F  The AN/TPQ-37 can be airlifted by a US Air Force C-130 or

               smaller.

    19.  When emplacing the radar set AN/TPQ-37 by helicopter, care must be

         taken to ensure that trailer is accurately placed over the--

         a.  forward line of troops (FLOT).

         b.  rear edge of battle area (REBA).

         c.  site stake.

         d.  grid line stake.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

ANSWERS:

    18.  F

    19.  c.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

21.  SUMMARY.  This lesson has considered the two weapons-locating radar systems, the AN/TPQ-36 and AN/TPQ-37, to be the best systems in the world.

     a.  Radar set AN/TPQ-36.  The Firefinder radar set AN/TPQ-36 is a mobile, fully automatic weapons-locating radar designed for rapid deployment with front-line troops.  The radar set AN/TPQ-36 is designed to be used primarily as a mortar-locating radar.  The system is fully automatic and can handle simultaneous fires from weapons firing from more than one location, detecting and locating firing positions from the first round.  The AN/TPQ-36 has a sector scan of 1,600 mils and a maximum detection range of 24,000 meters.

     b.  Radar set AN/TPQ-37.  The radar set AN/TPQ-37 is the big brother in the Firefinder system.  The AN/TPQ-37 was designed to locate firing field artillery cannons and rockets deep in the battle area.  The AN/TPQ-37 provides first-round tracking and location of simultaneous fires by weapons firing from 
different locations out to its maximum operating range of 50,000 meters.
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