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MISSION

ml 1. Misston.—The mission is to discover and illuminate hos- tile targets operating during darkness in order that they ma; be effectively engaged by AAA or friendly fighter aviation ou to provide a continuous antiaircraft artillery Annaitiganec service (AAAIS) for close-in, accurate warning purposes.



SECTION II — CHARACTERISTICS OF SEARCHLIGHTS AND DETECTORS


	2. SEARCHLIGHT —The standard AA searchlight is a 60-inch drum-type light with a metal mirror, and utilizes a high intensity arc. It may be traversed through 360° and ele- vated to 90°, either manually or from a control station by means of distant electric control. The searchlight is capare of illuminating an airplane at slant ranges up to about 15,000 yards, depending on atmos phericri condition, iti characteristics. ee

	a 3. Power PLant.—The- power plant for the AA searchlight is a d-c generator driven by a gasoline engine.

	B4, ContRoL SraTion.—The control station of the 60-inch searchlight consists of a distance electric controller for mov_ ing the searchlight in azimuth and elevation. Indicators



are provided to show when the searchlight beam is directed _at the azimuth and elevation indicated by the detector unit (or sound locator). The binoculars, especially designed for night use, are so mounted that they may be adjusted parallel to the searchlight beam. They are used primarily for visual observation of targets at extreme ranges and for following a target once it is illuminated.


	@ 5. Derector Unit—The detector unit provides directional data for the searchlight which data are transmitted electrically to the searchlight by means of a self-synchronous data transmission system.

	HM 6. Sounp Locator—The sound locator may continue in use in some units in lieu of the radio detector unit to furnish directional data for the searchlight. It is capable of following an airplane in azimuth and elevation under very favorable conditions, up to 10,000 yards slant range. Its operating range may be considered to be from 2,000 to 8,000 yards, depending on atmospheric conditions. The acoustic corrector, an integral part of the sound locator, provides means to apply corrections to compensate for sound lag and to correct for parallax between the sound locator and the searchlight.




Srcrion III




UNITS


	#1 7. Genzrat.—The present organization of the Army is based on tailored units to perform particular missions. AAA units are assigned or attached to field forces or defense commands to meet the requirements of the situation.

	@ 8. OrGaNntzaTIoNn.—a. Fire unit —The fire unit of the searchlight battery consists of a searchlight, with its control station and power plant, and a caliber .50 machine gun, together with the necessary personnel to man the weapons and equipment. Half of the fire units also have detectors.

	bv. Batteries—(1) The detailed organization for an AA searchlight battery appears in T/O 44-138.

	(2) The searchlight battery consists of a battery headquarters and two platoons.

	(3) Battery headquarters is divided into a headquarters section communication section, and maintenance section.



The searchlight platoon consists of a headquarters section six searchlight sections, and three detector sections, '


	¢e. Battalion—(1) The organization 'of the AAA searchlight battalion appears in T/O 44-135.

	(2) The searchlight battalion consists of a headquarters and headquarters battery and three searchlight batteries. The organization of the headquarters and headquarters battery of the searchlight battalion is contained in T/O 44-136 (3) Radar officer —The radar officer— :

	




	' (a) Advises the commanding officer on employment, siting, relocation, operation, and maintenance of radar equipment.

	(0) Supervises the execution of the plan for the employment and operation of radar equipment.

	(e) Coordinates the sectors of search of radar sets prior to installation and makes such corrections as are necessary after installation due to local interference.

	(d) Supervises the operation of radar maintenance personnel.

	(e) Acts as liaison officer with units performing higher echelons of maintenance.

	(f) Cooperates with battalion supply officer in procurement and maintenance of an adequate Supply of spare parts for radar equipment.

	(g) Conducts schools for officers and radar operators,




	a 9. ASSIGNMENT OF SEARCHLIGHTS (see FM 4-100).—a. To division and corps.—AA searchlight protection is almost never needed by the division or corps.

	b. To army.—A normal attachment of AA searchlights to an army might be two battalions.

	¢. To defense commands.—The attachment of AA searchlights to defense commands is directly dependent upon the size and importance of the area to be protected and the quantity of searchlight matériel available,

	d. To other forces——For forces assigned to Oversea possessions, bases, theaters of operation, and zones of the intetior, AA searchlights are provided as required by the mission.

	x 10. ContRrot.—Both in the defense of areas and of fixed installations of field forces, AA searchlights may be assigned or attached to fighter commands.







CHAPTER 2 — EMPLOYMENT WITH FIGHTER COMMAND








	
	Paragraphs



	Sxcrion I. Fighter-searchlight team.

II. Disposition of searchlights
	







Section I — FIGHTER-SEARCHLIGHT TEAM


	@ 11. Deriirions.—a. Searchlight area.—A searchlight area is that area of a defense covered by searchlights. The outer row of searchlights and detectors constitutes the perimeter of the searchlight area.

	b. Searchlight intercept unit—The searchlight intercept unit is the largest portion of the searchlight area within which a given fighter, or group of fighters, may be directed to interceptions from a single principal control point. The maximum size of this unit is determined by the number of subcontrol points (spaced at 5-mile intervals) that can be located within 10 miles of the principal control point. The subcontrol points are normally located 7¥2 miles inside the perimeter of the searchlight area.

	c. Orbit.—Orbit refers to the circular course flown by the friendly fighter aircraft about a fixed marker.

	d. Principal control point—The principal control point is a fixed marker, such as a distinctive terrain feature visible at night, a prominent body of water, a vertical searchlight beam, or a radio marker, and is the center of a fighter orbiting circle of 2% miles radius. It is the basic control point of the searchlight intercept unit.

	e. Subcontrol point—A subcontrol point is a fixed marker, such as a distinctive terrain feature visible at night, a prominent body of water, a vertical searchlight beam, or a radio marker, and is the center of a fighter orbiting circle of 2% miles radius. The number of subcontrol points in a searchlight intercept unit depends upon the size and shape of the unit,




	@ 12. Purposes or FicHTer-Srarcuuicur Tram.—The purposes of the fighter-searchlight team are—

	a. To enable the defense to take advantage, at night, of the great fire power of fighters. Fs

	b. To make use, at night, of the great tactical mobility of fighter aviation.

	¢c. To illuminate hostile targets, flying above haze, broken clouds, or a thin overcast, so that they can be effectively engaged by friendly fighters.

	® 13. RequirEMENrs.—The basic requirements when employing the fighter-searchlight team against enemy night raids are as follows:

	a. Advance warning of the approach of an enemy attack is imperative in order that our friendly fighters will have time to leave the ground, climb to the enemy's altitude, and close to the interception and attack.

	bo. Five minutes of continuous illumination of the target is desirable to allow the fighter pilot to see it (or at least, initially, to see its location in the intersection of accurately directed searchlight beams), proceed to the point of interception, and press home an attack.

	¢. A major proportion of all hostile airplanes in multiple, wave, or formation attack must be illuminated.

	d. Illumination of the hostile airplanes must be such as will facilitate attack by the friendly fighter. It must not hinder the attack by blinding the fighter pilot, nor necessitate his entering the illuminated zone about the target when he closes in to effective range.

	e. Illumination of the friendly fighter through error must be avoided.

	# 14. OPERATIONS of FIGHTER-SEARCHLIGHT TEam—The hostile raid is picked up by the AWS and the plotted information is sent to the AAA operations room. The detector-searchlight sections of the appropriate 'searchlight intercept units are alerted. These detectors pick up the target and telephone the azimuth and range to the AAA operations room. In the meantime, fighter planes are ordered into the air. These fighter planes climb to a prescribed altitude and orbit their assigned principal control points. As the course of the hostile target is plotted on the AAA operations board, the



iti iNiiimsingat lies intercept officer dispatches his fighters to the subcontrol point which is nearest to the expected point of penetration of the enemy target into the area. When the hostile plane is within range of a searchlight, it is illuminated by that light. Another light makes the intersection on the airplane already illuminated, and continuous illumination and intersection follow. When the intersection is reported to the AAA operations room, the intercept officer notifies the friendly fighter that an intersection has been made. The friendly fighter locates the intersection and flies toward it in such a manner that he will attack the hostile airplane from the rear. The fighter airplane closes in on the hostile airplane and attacks it.


	H 15. Bastc ConsipEraTions——The basic considerations in the tactical disposition of searchlights and detectors about a defended area for fighter cooperation are:

	a. Illumination, once begun, must be maintained continuously if fighters are to be given a reasonable opportunity to reach the illuminated enemy and press home an attack.

	. The searchlight disposition should be as homogenous, closely knit, and as regular in shape as possible.

	ec. Most critical of all is the requirement that the friendly fighters remain always inside the outer boundaries of the searchlight area until an intersection of two or more searchlight beams has been formed on or near the target. Therefore, it is necessary that all parts of the searchlight area be of regular shape, and the area, sufficiently large in all dimensions to allow orbiting friendly fighters a high degree of probability of being able to remain inside its boundary at all times.

	d. The system of fighter-searchlight defense described herein is accordingly designed so as to be capable, when necessary, of employing groups of fighters with maximum effectiveness against concentrated attacks by multiple enemy raiders.




Srcrion IT




DISPOSITION OF SEARCHLIGHTS

@ 16. GeneraL.—a. A searchlight defense of one or more battalions is organized in accordance with the principles set forth in this section. In a Searchlight defense for fighter cooperation, either alone or in combination with a gun de- fense, Searchlights are disposed in an area defense extending uniformly as far out from the objectives in all directions as availability of equipment permits. Normal Spacing is approx- imately 6,000 yards between adjacent lights in a. given row, oe approximately 6,000 yards between adjacent rows. (See (2 tl) : wy 6.000uds

[image: Figure, page 5]

Ficure 1.—6,000-yard spacing of searchlights,


	b. Where a majority of attacks are to be expected at extremely low altitudes, this spacing may be reduced to the extent necessary to provide continuous carry. Even in com- Paratively flat country, the interference of normal terrain features may prevent continuous carry when a spacing of 6,000 yards or greater is employed.

	@ Where the defended objective is located in the imme- diate vicinity of the Seacoast, spacings between lights along the coastal side of the defense should be reduced to compen- sate for the inability to secure outward extension of the defense to seaward.

	d. The final disposition ofthe searchlights on the ground. while approaching the norma] interval, depends on the jee rain features encountered.

	: e. For cooperation with fighters, a minimum of one search- light battalion is required. One battalion can provide a minimum defense for a single point objective. Fighter- Searchlight defenses are usually assigned to larger or multiple objectives requiring two or more battalions, For @ normal Single objective, small Seaport, or city with a vital area, ap-



proximately 5 miles in diameter, a minimum of two battalions is required.


	#17. DrsicNn or SEARCHLIGHT DEFENSE.—da. When two or more searchlight battalions are employed in the defense of an area, they are organized as a searchlight group. The group comman¢er is responsible for its establishment and operation.

	b. The design of a searchlight defense involves the application of general principles to the extent that local conditions, such as availability of equipment and terrain features, will allow. In practice, this will normally necessitate compromising between the various desirable features of a perfect defense.

	c. The following principles should be adhered to as closely as local conditions will permit:

	(1) The depth of the searchlight area should never be less than 10 miles from the outer row of lights to the defended objective. This depth should be increased up to 25 miles. whenever availability of equipment and terrain permit.

	(2) Normal spacing should be used. Situations inevitably arise in the field where the spacing between some lights must be materially greater, because of the existence of a terrain obstacle.

	(3) The searchlights should be distributed as evenly as the terrain features will permit, except where lights are deliberately concentrated.

	(4) The shape of the searchlight area should be as regular as the terrain features permit.

	(5) SCR-268's should be located in accordance with the following priority:

	(a) One with each outer row searchlight.




	(b) One with each second row searchlight.




	(ec) The remainder, if any, scattered uniformly through the interior of the searchlight area.

	(6) Control points should be located approximately 712 miles inside of the outer row searchlights and about 5 miles apart. This 74% mile figure, however, should be reduced to about 5 miles whenever the defended objective is on or near a seacoast or when the depth of the searchlight area is reduced to the minimum of 10 miles, because of the necessity of making earlier interceptions under these conditions.



The control beacons must be sufficiently inside of the outer row of searchlights so that fighter pilots can orbit without flying outside of the outer row of lights. A fighter plane at cruising speed can normally orbit on a 21% mile radius. A couple of miles of leeway are required.


	(1D) Searchlights should be grouped so that each platoon contains 6 lights, either 6 tactical lights or 5 tactical lights and a beacon light, whenever terrain features permit. However, do not keep the number of searchlights in the various -platoons uniform when terrain features or the increased length of communication lines indicate that better administrative and tactical supervision will result from nonuniformity. Similar considerations apply to battery and battalion boundary lines.

	(8) The AAA operations room should be located as close to the center of communications as possible.

	d. The steps in organizing a searchlight defense are as follows:

	(1) A map lay-out of the defense is prepared as explained in e below.

	(2) Overlays of the defense are furnished to battalion, battery, and platoon commanders. These overlays should show frequency assignments for all SCR-268's and tentative Searching sectors.

	(3) Tentative line route diagrams for platoon command nets are prepared by platoon commanders and assignments made to each searchlight section and platoon communication section for the part of the net each is to install.

	(4) Tentative line route diagrams are prepared under the direction of the defense communication officer for all data lines and intelligence net lines. Assignments for reconnaissance of line routes and for the laying of these lines are made to the group, battalion, and battery communications sections, and all searchlight sections. Every available man in the searchlight defense must continue to work on the installation of the communication system until all lines are completed. It is essential that the defense communication officer coordinate the entire communication program, so that equitable assignments will be made and all details will complete their assignments at approximately the same time.




	(5) Platoon commanders reconnoiter for searchlight and detector positions, making every effort to secure suitable positions within half a mile of the position indicated on their overlay. The reconnaissance should include the final determination of communication routes for the platoon command net, so that each section chief is familiar with the route of that part his section is to install.

	(6) Overlays showing the positions selected by the actual ground reconnaissance are submitted to the searchlight defense commander. If any of the selected positions are more than 1% mile from the original map location (as is usually the case), it will be necessary to readjust the positions of adjacent searchlights and SCR-268's, and a second reconnaissance by the platoon commanders affected may be required.

	(7) All units move into position, and each section leaves part of its personnel to emplace equipment, while the remainder, under the direction of the section chief, immediately starts to lay its assigned portion of the platoon command net.

	(8) The defense S-3, assisted by personnel from the operations sections of headquarters battery, organizes the AAA operations room. When more than one battalion is present in a searchlight defense, all AAAIS personnel from the battalion headquarters batteries should be attached to group headquarters battery for the operation of the AAA operations room. :

	(9) As soon as the SCR-268's have been placed in operation, platoon commanders order each detector commander to search through 6,400 mils to determine the azimuth limits of sectors wherein targets can be effectively picked up and tracked. Reports of these tests are forwarded to the searchlight defense commander. :

	(10) The searchlight defense commander then reassigns searching sectors for all SCR—-268's on the basis of the data furnished him by the platoon commander's reports. Care should be taken to provide adequately overlapping sectors of search, without assigning to any detector a sector in which that detector cannot adequately track targets, because of permanent echoes or other interference.

	(11) Assignment of periods of operation and of standby






conditions for AAAIS detectors (detectors with the outer row of searchlights) are made by the searchlight defense commander. At any one time (except during raids) every other AAAIS detector should be in operation, This may be reduced to every third AAAIS detector in operation (except during raids) if a dependable AWS system is in operation in the locality concerned,


	(12) On the first night after the defense is installed, if the situation permits, each light is placed in action vertically, in accordance with a prearranged schedule, for a period of one minute, in order to allow each section chief to orient his position with respect to all adjacent positions. During this orientation mission, each section chief stakes out the direction of all adjacent searchlight positions. i

	e. The following example will illustrate a practical procedure in making the initial map dispositions of searchlights. It is assumed that two searchlight battalions have been assigned to provide a searchlight defense of the three objectives shown in figure 2.

	() Asmooth curve is drawn connecting the centers of the objectives. A series of three additional concentric curves are drawn spaced about 6,000 yards apart, as shown in figure 2. This will place the outside curve slightly more than the 10-mile minimum from any objective. Some of these curves cross terrain obstacles such as woods, Jakes, and swamps, where the siting of searchlights is impracticable.

	(2) The total length of the perimeters of the curves is determined. In figure 2, the total is about 412,000 yards. Dividing 412,000 by 6,000 the normal interval between lights, approximately 70 tactical searchlights are required. Assuming that 6 orbiting beacons will be required (this figure may change later, when the lay-out of orbiting beacons is determined), and about 6 additional lights for spread beam illumination near the objectives, a total of about 82 searchlights will be required to complete the defense. Since 2 battalions (72 lights) have been assigned, there are not enough searchlights for the normal interval of 6,000 yards between lights. Since the depth of the defense from the outer row of searchlights to the defended objectives is already at the minimum of 10 miles, the size of the defense must not be changed, Therefore, the interval between lights will have to be in-



creased slightly, wherever possible, to compensate for the insufficient number of lights. However, increasing the interval beyond 6,000 yards should be done only with great

[image: Figure, page 8]

caution. If the number of lights available had proved to be slightly more than the number required for the minimum defense originally outlined, the spacing would have been reduced below the 6,000-yard figure. If the number of lights available was materially in excess of the minimum required, every effort should be made to include another row of lights around the defense, increasing its depth to about 14 miles.

[image: Figure, page 8]

(3) First, locate positions around or near the terrain obstacles, to insure adequate illumination in their vicinity. in figure 3, lights 1 and 2 are located on both sides of the smaller lake, with an interval of about 7,500 yards between them. Lights 6 and 8 are located similarly, but.in this case the interval between them (15,000 yards) is entirely too great to be tolerated. Therefore, light 7 is spotted between lights 6 and 8, but on the outside of the woods. Lights 9, 10, 11, and 12 are similarly located. It should be recognized, however, that all these positions are tentative, and may require readjustment after the remainder of the searchlight positions have been located on the map. '


	(4) The distance along the perimeter of the outer curve from light 8 clockwise to light 6 is determined. This proves to be about 148,000 yards. Assuming a spacing of 6,200 yards between lights (the normal interval increased slightly), 21 lights can be located to complete the disposition of lights in this outer row. (See fig. 3.)

	(5) Lights 9, 10, and 11 are now directly behind front row lights and close to them. A readjustment is made by moving lights 9, 10, and 11 until they are centered behind the intervals between the front lights, as shown in figure 4. This produces an interval of about 9,000 yards between lights 11 and 12, but this interval, although large, will be tentatively accepted (again: due to limited amount of equipment) pending the completion of the disposition of the remainder of the lights.

	(6) The gap between lights 5 and 9 is filled in with two lights at about 6,200-yard intervals. Using the same interval, the remainder of the lights are located in the second row, beginning at light 3 and working counterclockwise. (See fig. 4.)

	(7) In the third row, the distance from light 1 to the edge of the nearby swamp is about 6,000 yards, so light 13 is placed. at that point as shown in figure 5. The length of the third row curve from light 2 clockwise to light 13 is about 58,500 yards; nine lights at 5,800-yard intervals or eight lights at 6,500-yard intervals will complete the third row. Once again, for economy of equipment, the greater interval is selected, and remaining lights in the row are located as shown in figure 5. Light 14 is moved forward of the third row as near as practicable to the edge of the woods in order to cover the wide interval between lights 11 and 12, and light 15 is placed in back of the third row to compensate for the forward displacement of light 14.



(8) Two lights are located near each objective for spread beam illumination. These lights will also be used for normal illumination. (See fig. 6.) Lights 16 and 17 are placed in the wide intervals between the objectives,

[image: Figure, page 9]

Ficure 4.—Design of a typical searchlight defense.

(9) A total of 36 SCR-268's are available in the defense. One SCR-268 is placed with each of the 24 first row searchlights, and the remaining 12 are used in the second row, as shown in figure 6. One exception is made in the case of

light 14, which is farther back in the area than the second row, but which is covering the gap in the second row caused by the heavily wooded area.

[image: Figure, page 10]

Figure 5—Design of a typical searchlight defense.

(10) All 24 outer row SCR—268's are selected as AAAIS detectors to furnish data to the AAA operations room.

(11) Frequencies assignments are made for all SCR-268's with frequencies staggered at 2.5-megacycle intervals over the frequency range from about 197.5 to 210 megacycles.

The reduction from the absolute maximum of effectiveness for a given SCR-268, caused by operating it slightly off its designed frequency, is more than compensated for by the increased over-all efficiency resulting from the reduction

[image: Figure, page 10]

Figure 6.—Design of a typical searchlight defense.

of mutual interference. Keying sets together for reduction of mutual interference is impracticable when they are sited at field intervals. (12) Tentative searching sectors are assigned to each

SCR-268, pending the receipt of reports from the platoon commanders giving data on the interference conditions for each SCR-268. For these tentative assignments, each SCR— 268 is given a 90° searching sector, extending 45° on each side of a line perpendicular to the nearest border of the searchlight area.

(13) Next, the locations of the principal and subcontrol points are established. Since the defense depth is already at the 10-mile minimum, the line of control points is established closer to the outer row of searchlights than the normal 744-mile distance. Since 62 of the 72 available lights hhave already been located, only 10 lights are available for control lights. Ten lights are not sufficient to establish a complete line of control points 5 miles from the outer row of lights. Since it is undesirable to remove tactical lights from the defense to augment the number of control lights, it is better in this case to shorten the line of control points. Another trial is made establishing the line of control points 6 miles inside of the outer row of lights. It is found that this will suffice. (See fig. 7.)

(14) The searchlight area is divided into two searchlight intercept units so that the principal control points will be within 10 miles of the subcontrol points in the same unit. The principal and subcontrol points are thus established as shown in figure 7.

(15) Platoon and battery boundaries are established, and platoon command posts located, as shown in figure 8.

f. It is important to realize that the above example is not by any means a standard pattern for such a defense. No two defenses will be exactly the same. An adequate defense must be designed to fit a particular situation. These principles can be followed regardless of the number of searchlight battalions included in the searchlight defense.

H 18. Bett DereNnse.—a. A continuous belt of searchlights intended for fighter cooperation consists of a continuous succession of searchlight intercept units. These searchlight intercept units should be approximately square, 25 miles deep by 25 miles in breadth. A line of subcontrol points is established along its outer boundary parallel to and approximately 7% miles inside thereof. The principal control point is located at the center of the line of subcontrol points. If necessary, a second line of control points may be established

7% miles forward of the rear boundary. (See fig. 9.) Such a belt has application only where fighter aviation is operating in general defense as opposed to local defense. Where many objectives lie comparatively close together in the interior of

[image: Figure, page 11]

Ficure 7.—Design of a typical searchlight defense.

an area, it is possible, with the aid of the Aircraft Warning Service, to employ fighter aviation to its greatest advantage. By suitably disposing and operating it along the frontier, it is possible to give a measure of defense to all objectives in rear of the line of fighter operation. This makes most effective use of the outstanding advantage of fighter aviation, its tactical mobility, and constitutes the most effective manner of employment of fighter aviation.

[image: Figure, page 12]
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Ficure 8—Design of a typical searchlight defense.

b. Where fighter aviation is so employed, the establishment of a continuous belt of searchlights along the frontier is advantageous. Such a belt is located considering the locations of the existing fighter operating airdromes, preferably including such airdromes within its boundaries. The belt should cover the frontier continuously, with its ends extending far enough beyond the limits of the defended area to make it impracticable for the enemy to avoid it by circumvention. Where an inland objective is being defended, the outer line of lights should be at least 10 miles from the objective. In localities where it is impossible for the fighter belt to be in front of all defended objectives, as lie on the seacoast, it must be merged and coordinated with the local defenses thereof.

[image: Figure, page 12]

c. The searchlights and detectors in a belt defense are disposed at normal 6,000-yard spacings over the entire area.
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Section I — EMPLOYMENT WITH GUNS


	@ 19. Disposition.—The disposition for the employment of one or more searchlight battalions has been discussed in chapter 2. There will be certain cases where AA searchlights in numbers less than one battalion will be employed in the defense of small objectives. A small objective as considered here is not greater than 2,000 yards in diameter. The searchlights normally will follow the ring type of dispositions of lights as it is not expected that fighter aviation can successfully be employed in conjunction with less than one searchlight battalion.

	20. Bastc CONSIDERATIONS IN DESIGN OF SEARCHLIGHT DE-FENSE FOR GUN ILLUMINATION ONLY.—d. General—Q(1) Searchlights are operated under a general plan of illumination for the defense, there being no assignment of searchlights to gun batteries (see FM 4-100).

	(2) Hostile attacks may be expected at speeds of 250 to 350 miles per hour and altitudes up to 35,000 feet. The defense must be capable of acting effectively against such attacks from any direction. Such a result will be obtained by the uniform distribution of sufficient lights around the objective. However, accidents of terrain, particularly the presence of large water areas, may make such a distribution difficult or even impossible.

	(3) The effective slant range of a searchlight is dependent on conditions of visibility and may vary between wide limits. Under favorable conditions of visibility the slant range of a light is 15,000 yards. This value of 15,000 yards should be used for normal tactical planning, Under poor condi-



tions of visibility the range will be less, and under very excellent conditions of visibility more than 15,000 yards. Tactical dispositions, therefore, must conform to the conditions of visibility encountered.


	(4) The searchlight defense must be able to illuminate the target in sufficient time to permit the gun batteries to deliver fire against the target at the maximum effective range of the guns, whenever the bombing run is of sufficient duration to permit such fire.

	(5) The searchlight defense set up by less than one battalion will normally consist of two concentric rings of lights.

	b. Pick-up lights—The searchlights on the outer ring are the pick-up lights. Each light is equipped with a detector which will indicate the approach and course of aircraft a few minutes prior to the arrival of the target at the effective slant range. Pick-up lights should never be separated by a greater distance than approximately 6,000 yards in order to prevent a complete break in the ring if one light goes out of action.

	ec. Carry lights—The searchlights on the inner ring are carry lights, A carry light should be able to illuminate the target approximately 8 seconds after it is illuminated by the pick-up light.

	d. Number of lights needed.—For satisfactory gun battery operation, it is necessary to carry the target with at least two lights. Different conditions of visibility and attacks delivered at extremely high altitudes might in some situations dictate three or more beams carrying a single target. The hostile target is carried by one pick-up light and one carry light until either the target is destroyed, the target crosses the center of the objective, or the target changes course, turns away from the objective, and passes beyond the extreme range of searchlights and guns.

	@ 21. Location of SEARCHLIGHTS FoR DEFENSE Or SMALL OB-JECTIVE.—Figure 10 is a plan for the gun searchlight defense of a small objective. The searchlights are placed in two concentric rings about the objective with the radius of the outer ring equal to 9,500 yards and the radius of the inner ring 8,000 yards from the center of the objective. Ten searchlight-detector sections are spaced equally on the outer 536338 °—43——_4 23



ring. Ten searchlights are spaced equally on the inner ring to cover the gaps between the lights on the outer ring.. The other detectors will normally be used in the inner ring to reinforce the outer ring detectors along the most probable routes of approach. The other four searchlights will be placed near the objective to furnish illumination for automatic weapons and to assist the ring searchlights in carrying the target during periods of poor visibility.

[image: Figure, page 14]

Ficure 10.—Searchlight defense (less than one battalion) for gun illumination only.



EMPLOYMENT OF SPREAD BEAM


	HM 22. Bastc DoctrIngE Covering EmpLoyMEnT.—a. All AA searchlights have means of spreading the beam from a narrow beam of 14° toa maximum beam of 15°. The spreading of the beam is accomplished by a modification of the lamp head and control rod which permits the lamp head to be displaced 4% inches to the rear of the normal focal point.

	b. The spread beam will normally be employed in the






illumination of low-flying targets for engagement by automatic weapons. Additional uses are illumination for defense against airborne troops; illumination of landing strips or airdromes; illumination for defense against water-borne attack and landings; and illumination of hostile low-flying enemy aviation for interception by friendly fighter aircraft.


	23. Tacrica. EMPLOYMENT.—dad. The employment of the spread beam is governed by its capabilities and limitations. It must be emphasized that the range of illumination decreases as the beam is spread. Therefore, in order that maximum range may be obtained, the narrow beam should be used except in those cases where the angular rate of travel of the target is too high, and where close range targets over a relatively large area must be illuminated.

	b. Except in the initial pick-up, detectors will normally not be used in the operation of the spread beam. 'The detector may track the target into the position at which the pick-up light may go into action and where the target will be illuminated with the beam spread slightly. The beam will then be widened as the plane approaches.

	c. When the objective being defended is within an area containing a normal searchlight defense, the disposition of lights for spread-beam illumination must be coordinated with the general plan of searchlight defense. This will permit some lights to be placed so that they can be used either for spread beam or normal illumination.
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	@ 24. Low Atzirupe ATrack.—a. Employment of the spread beam against this type of attack requires illumination of medium bombers operating at low altitudes, and of lowfiying strafing airplanes. Illumination of hostile fighter and bombardment planes flying low in an attempt to escape radio detection may be required. In all cases the object of illumination is to provide maximum time of illumination for automatic weapons fire.

	bv. In the automatic weapons defense of a small objective, searchlights used for spread beam illumination should be placed from 850 to 1,250 yards outside the outer ring of automatic weapons. This disposition will provide sufficient illumination to enable the automatic weapons to engage the hostile targets at about 1,500 yards if the targets are illuminated at



a distance of about 3,000 yards from the guns. Ordinarily, a platoon of six lights will provide adequate illumination for two or three times that number of automatic weapons. (See fig. 11.)

[image: Figure, page 15]

Ficure 11—Spread beam searchlight defense against low altitude attack.

@ 25. Low ALTITUDE FicHTER INTERCEPTION.—d. Advantage will be taken of every opportunity to assist fighter interception by the use of the spread beam against low-flying enemy aircraft. Each searchlight must pick up the target and carry it over its position, passing it to the next light in the direction of which the enemy is flying. The initial pick-up should be made at the maximum range and the beam should he spread gradually to maintain illumination on the target as it approaches the searchlight. The spread should be diminished as the target flies away from the light. The searchlight should continue illumination until another light relieves it by engaging the target. The minimum angular height at which a searchlight should engage an incoming target already illuminated is approximately 1,200 mils. Targets that will pass between adjacent lights are illuminated at relatively lower angular heights, depending on the altitude and the angle of approach. This plan of target pick-up and illumination is specified so as to provide the longest period of illumination and, at the same time, to insure against the beam projecting below and to the rear of the incoming target. If this is not done, the friendly fighter coming in for the attack might be illuminated and visible to the rear gunner of the enemy plane. (See fig. 12.)

b. The spread beam should be used to carry targets for fighter interception at altitudes below 5,000 feet.

[image: Figure, page 15]

Ficure 12—Spread beam searchlight assisting fighter interception,

@ 26. Arr-Lanpinc Troops.—In spread beam defense against this form of hostile attack, searchlights may be used around landing fields or airdromes. In searchlight defense against this type of attack, the beam should be spread to the maximum degree that provides adequate illumination. This will enable the maximum fire power to be employed.

' @ 27. Parachurr Troops.—When employing the spread beam against an enemy aircraft from which parachute troops are jumping, the illumination of these troops in descent becomes the first priority mission for the nearest searchlights. The beam should be spread to the maximum possible degree which will clearly illuminate the men swinging in the air. As these troops may jump from altitudes of from 250 to 500 feet at night, and require only 15 seconds or less to descend to earth, a very short time is available for picking up the parachute troops with the searchlight beam and firing upon them with the automatic weapons, machine guns, and small arms. (See fig. 13.)
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Ficurs 13—Spreaq beam searchlight defense against parachute troops.

@ 28, ILLUMINATION oF LANDING StRIPs.—a. Searchlights may be used in two ways to illuminate landing strips or fields:

(1) The better plan incorporates the use of the searchlight from a position 100 feet or more beyond the end of the runway over which planes will be coming in to land, and to one side of the center of the runway. The searchlight is towed to the end of the landing strip down wind. The searchlight beam will then be spread to the degree preferred by the pilots (approximately 8° to 10°). (See fig. 14.)

(2) Another plan which may be employed for the illumination of landing strips is to place the searchlight 100 feet beyond the down wind end and on one side of the strip. The searchlight is set at zero elevation, and in normal in-focus position for the narrow beam. The narrow pencil of light stretching along the strip will provide the pilot with a valuable guide for his landing or take-off.

[image: Figure, page 16]

Figure 14.—Spread beam searchlight illumination on a landing strip.

sens b. Direct communication should be available at the searchlight position, so that the light may be ordered into action when a plane is approaching for a landing and out of action when a plane is taxiing in the direction of the searchlight for the turn-about and take-off.

@ 29. WatzR-BorNE ATTACK anD LANDING ParTIES.—a. In repelling water-borne or landing parties, the function of the spread beam searchlight is to sweep the surface of the water to detect and illuminate vessels or landing attempts.


	b. In meeting the attack of large numbers of landing barges, the beam is spread to the degree which will provide sufficient illumination of a maximum number of the hostile vessels and yet afford maximum possible range.

	c. When employed against these forms of attack, the searchlights will be emplaced along the beach at distances of 2,500 yards apart. The lights should be located as near to the water as practicable so that detrimental reflections from the water may be reduced to the minimum, Care must be exercised that no defensive works and probable areas of friendly operations are illuminated. (See fig. 15.)



[image: Figure, page 17]

Ficure 15.—Spread beam searchlight defense against water-borne attack.

i 30. TorPrpo PLANES AND Boats.—d. When the spread beam searchlight is utilized for antiaircraft and harbor defense missions, it will probably be placed in a semisheltered position with camouflage near the shore line in as low a position above the surface of the water as possible. The spread beam may be used to great advantage against single or multiple attacks by torpedo boats, or by torpedo-carrying aircraft. In defense against such an attack, the narrowest possible beam which will cover the area of the target's attack must be used.


	bv. If the approach of the torpedo plane is detected by a radio detector, directional data will be fed to the searchlight, When the target is still several thousand yards out on the incoming leg, the light will pick up the torpedo plane with the narrow heam. As the plane goes into its very low altitude torpedo run, the beam is spread to the necessary degree.

	c. In searchlight defense against motor torpedo boats, it is highly desirable that the target be continuously illuminated, for such a boat usually carries six to eight torpedoes, and after launching its first torpedo may be expected to return and renew the attack.

	d. When the spread beam searchlight is put into action against torpedo planes and boats, the utmost care must be exercised to prevent the accidental illumination of friendly vessels near the area of the attack. Even if the target is lost as a result, friendly naval vessels must not be illuminated. A practical method by which this principle can be carried out is to "jump" the friendly craft with the sweep of the searchlight beam.

	H 31. Sprcian TActicaL EMPLOYMENT.—Occasionally the spread beam may be used to form a glare barrage cover over a relatively small area, such as an industrial plant or a railway center. A limited number of spread beam searchlights dispersed throughout the area, and elevated to positions approximately vertical, will assist in screening from aerial observation a ground installation which is not completely blacked out, or which may be readily recognized because of an outstanding geographical feature.
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Secrion I


	32. Generat.—a. The responsibility of furnishing antiaircraft artillery with a continuous AAAIS is assigned to the searchlight defense if present. Where no searchlight defense exists, the other AAA units must organize and operate an AAAIS (see FM 4-102 and 4-104).

	b. The AAAIS consists of an organization for reporting all incoming targets by personnel at detector-equipped searchlight positions to an antiaircraft artillery operations room where the target courses are plotted on an operations board for the information of the intercept officer and AAA operations officer. :

	c. A system of relief for normal alert conditions is established among the detector positions, so that the area will be covered throughout the 24 hours of the day, and no detector: will normally operate more than 12 hours in 24. Detectors at front line searchlight positions are employed.





Section II — COMMUNICATIONS


	H 33. Generai.—a. The normal means of communication in the searchlight defense is telephone. There are times when such communication will be impossible, due either to disruption of the lines or to lack of time to establish a complete telephone sytem. Radio is provided as a standby system for use in such cases.

	b. For purposes of rapid identification, batteries, platoons, and searchlight sections are assigned code designations.



Batteries are assigned code words which can be easily understood, such as: Cat, Dog, Fox. Platoons within a battery are designated by preceding the battery code word by the platoon number. Thus 1 Cat or 2 Dog. Sections within the platoon are designated by the platoon code designation followed immediately by the section number. Thus 1 Cat 3, 2 Dog 5. The full code designation should be pronounced in conversation. The abbreviated form such as 1 C3 for 1 Cat 3 may be used on maps and overlays. For intraplatoon communication it is necessary to use only the section number, or detector designation as shown in figure 16.

Hi 34. Rapio.—The following radio equipment is furnished per separate searchlight battalion:







	SCR-177




	SCR-284 _



	SCR-543 _



	SCR-593 _

as = 10






	a. SCR-177.This radio is used for communication with higher headquarters.

	b. SCR-284These radios are used in two separate nets; the battery command net which includes the battery command post and the two platoon headquarters, and the platoon command net which includes the platoon command post and each searchlight unit. In an emergency, both of these nets are used for intelligence purposes. Thus intelligence from the radars is transmitted through the platoon, battery, and battalion nets to the AAA operations room. This relaying is necessary due to the short range of the SCR-284. The SCR-284 can also be used to bridge short gaps in the normal telephone circuits.

	c. SCR-543.—These radios are used in the battalion command net, one set being with each battery and one set at the battalion headquarters. An additional set at the battalion headquarters is used in the intelligence net for warning purposes to the elements of the battalion,

	® 35. TeELEPHoONE NETS.—A searchlight area telephone system has three components: the platoon command net, the intelligence net, and the data lines. These three nets are entirely independent, there being no direct telephonic connection whatsoever. These lines may be commercial wires, army



field wires, or a combination of both. The telephones used by the platcons are usually standard field types.

H 36. Pratoon Commanp Net.—The platoon command net normally connects the six sections of a platoon with each other and with the platoon command post. (See fig. 16.) Normally there are ten telephones on this net—one at each control station, one at each detector, and one at the platoon

[image: Figure, page 19]

Ficure 16.—Diagram of a typical platoon command net.

command post. The phones at the control stations are numbered to agree with the lights in their respective sections, that is, 1 to 6, while the phones at the detectors are numbered to agree with the respective detector designations, D1 to D3. The phone at the platoon command post is designated CP. Control point lights are normally included in the platoon command net.

& 37. InTELuicence Net.—The intelligence net connects the searchlight plot observer in the AAA operations room with the platoon command posts in the area. This net is used principally to advise the platoons of the approach of enemy aircraft. Like the platoon command net, it is an open net, with all telephone operators wearing head and chest sets so

[image: Figure, page 19]

Ficure 17—Intelligence net.

that ringing is unnecessary. In larger installations it may be necessary to divide the intelligence net into several sections, each with its own searchlight plot observer, in order to obtain satisfactory transmission of data. Normally no more than six to ten platoons should be connected on one intelligence net. The platoon phone on this net takes the platoon code designation, such as 2 Fox, this designation being used in calling or answering this phone. (See fig. 17.)

@ 38. Data Linrs.—a. The data lines provide communication between each detector in the outer row of searchlights and the corresponding plotter at the AAA operations board. Over this line, azimuth and range data from the detector are furnished the plotter, who uses the data to plot on the board the course of the target being tracked. Altitude data are also furnished over this line for transmission to the fighter

[image: Figure, page 20]

Ficure 18—Data lines.

pilots in the air, and for the information of gun batteries. At the detector end of the data line two telephones are provided, one for the azimuth reader and one for the range reader. The range reader also transmits altitude data. Both of these readers, as well as the plotter, wear head and chest sets during operation. (See fig. 18.)

b. As an emergency measure, two adjacent 268's may be tied into the same data line. However, this is definitely undesirable since it will result in throwing two SCR-268's out of action so far as AAAIS is concerned whenever the one data line goes out of action.


Sxcrion III




AAA OPERATIONS BOARD


	@ 39. GrnERAL—The information on enemy targets needed by AA personnel for the purpose of alerting their units and furnishing them with the location and direction of attack is displayed on an operations board known as the AAA operations board. The information consists of a visual display of the position and course of enemy targets based on data furnished by the detectors operating in the AAAIS system. This information is also used for the operations of the fightersearchlight team.

	@ 40. Prysicat CoNstRUCTION OF OPERATIONS BoaRD.—a. The operations board will normally consist of two or four separate segments which cover the entire searchlight area. The operations board is divided into segments for convenience in plotting and observation of data. The operations board will be a flat surface on which china or charcoal pencil marks can be made and removed, of sufficient dimensions to show an outline of the searchlight area with a surrounding border extending 45,000 yards beyond the edge of the searchlight defense. A convenient operational scale for the board is: 1 inch equals 1,200 yards. The following items will be permanently shown on the board:

	(1) A map of the searchlight area including the outline of its perimeter, objective, important terrain features such as large lakes, cities, and airdromes.

	(2) All light positions with their code designations.




	(3) All platoon, battery, and battalion boundaries.




	(4) All principal and subcontrol points.




	(5) Boundaries of searchlight intercept units.




	(6) Location of all gun, automatic weapons, and barrage balloon installations.

	(7) Azimuth arcs for each detector operating in the AAAIS.




	(8) Range arms pivoted at the center of each AAAI detector.

	(9) Standard air defense grid.






b. Single battalion operations board.—An operations board for a single battalion defense should be divided into two segments. In some cases a two-battalion searchlight defense may use a two-segment board. An overlap of at least two detector positions should be provided along the inner edge | of each segment of the board. One segment of the operations ] board is shown in figure 19. The other segment of the board is similar. The appropriate standard air defense grid for the geographical location of the installation is drawn on the operations board. (See fig. 20.) The surface of the board should be about 24% feet above floor level. Figure 21 is an enlargement of the area within the searchlight defense. It will be noted that the standard symbols for searchlights are not used on this map, as symbols on the map must be readily visible to the operations officers and the intercept officer. Azimuth circles are constructed to any convenient radius such as those shown in figure 22. Where azimuth circles are close together over a portion of their arc the radii may be : changed to avoid confusion. Adjacent azimuth circles ' should be painted different colors for clarity. The azimuth circles are graduated in units of 10 mils with each 100-mil 5 point indicated by its number in hundreds of mils. The range arm is constructed of a transparent material, such as y plexiglass approximately 14, inch thick, and shaped as shown + in the figure. One edge of the range arm is graduated in units of 500 yards with each thousand-yard point indicated ; by its number in thousands of yards. A color strip should { be drawn down the center of each range arm to agree with the color of its respective azimuth circle. (See fig. 22.)


	ec. Operations board for units less than battalion—When less than a battalion is disposed for gun illumination, the operations board may consist of a single circular board.

	d. Larger operations boards.—A larger operations board is required when the searchlight defense consists of several battalions. The board consists of four segments. Figure 23 i shows one segment of such a board.
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Figure 20.—Air. defense grid.
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DETAIL OF AZIMUTH CIRCLE GRADUATED IN UNITS OF 10 MILS EACH

[image: Figure, page 22]

DETAIL OF RANGE ARM GRADUATED IN UNITS OF 500 8 1000 YDS

Ficurs 22—Range arm and azimuth circle.

[image: Figure, page 22]

Ficurr 23.—One segment of a four-segment board.



PERSONNEL AND OPERATIONS OF AAA OPERATIONS. BOARD

H 41, GeneRAL.—The personnel who furnish the basic data for the operation of the AAAIS are located at the detectors on the perimeter of the searchlight area. The remainder of the personnel of the AAAIS are located at the AAA operations room. The detector section is responsible for reporting to the AAA operations room the number of planes in the attack and the identification of any planes that are picked up. This section describes the duties of the personnel of the AAAIS.


	H 42. AzimurH Data READER.—The azimuth data reader is a member of the detector section, and is stationed at the detector in a position from which he can read the azimuth scale of the detector. His duties are to read and transmit over the data line azimuth data on targets being tracked by the detector, and to repeat over the data line all information concerning number and identification (such as IFF) of targets as announced by the oscilloscope operators. He transmits over the data line announcements such as "Contact," "On target," "Off target," "Change target," "Target illuminated," and "Intersection." Another duty is to repeat to the detector commander the information "Cease giving data" when so announced by the plotter at the direction of the searchlight plot observer.

	® 43, Rance Data READER.—The range data reader is a member of the detector section and is stationed at the detector in 4 position from which he can read the range counter and altitude dial. It is necessary to improvise mirrors and a seat to enable the range data reader to secure these data. His duties are to read and transmit over the data line range and altitude data on targets being tracked.

	44. Prorrer—A plotter is stationed at the outer edge of the AAA operations board for each detector. His duty is to plot on the AAA operations board the azimuth and range data received over the data line. He also marks the altitude on the AAA operations board when received. He repeats aloud all information received over the data line | except azimuth and range. When so directed by the searchlight plot observer, he transmits "Cease giving data" over the data line.

	HM 45. SraRcHLIGHT PLOT OBSERVER.—The searchlight plot observer is stationed on the floor overlooking the AAA operations board. His duty is to give intelligence on incoming targets direct to the interested searchlight platoon command posts. He supervises the operation of all plotters. When more than one detector is tracking the same target, he selects the one to continue to furnish data and orders the other plotters to transmit "Cease giving data" over their data lines.

	Hf 46. Ratp ORDERLY.—a. The raid orderly is stationed on the floor close to or behind the searchlight plot observer. He



is responsible for providing the searchlight plot observer with correct display equipment. He prepares display Stands, and assigns a number on each new raid. This number is ordinarily taken from the number of the same raid shown on the fighter control area operations board, and is indicated _ by a number on a blue rectangle. In the case of a raid which does not appear on the fighter control area operations board, the raid orderly assigns to the raid a number of the AAA operations room series, which number will be shown on a white rectangle. He also selects a yellow rectangle showing the number of aircraft in the raid and a red rectangle showing the altitude. The information on number of planes and altitude is taken from the fighter control area operations board until similar information is obtained from the AAAIS, at which time the AAATS data will be used. The raid orderly hands the properly prepared stand to the searchlight plot observer who places it on the AAA operations board behind the position of the detector plotting the course. The stand is placed in such a position that it is always visible to the intercept officer. The raid orderly makes changes in the information shown on the display stand and removes the display stand when directed by the searchlight plot observer.


	b. Display stands——The display stand consists of an inclined wooden block which will receive three colored plastic rectangles. In the top space a blue or white rectangle showing the raid number is displayed. In the second space a yellow rectangle showing number of aircraft is displayed. In the lower space, a red. rectangle showing the altitude of the raid is displayed. On the altitude rectangle, one side is marked with altitude in hundreds of yards as it comes from the detector, while the other side is marked with the corresponding altitude in thousands of feet as it is shown on the display stands. (See fig. 24.)

	@ 47. OPERATION oF AAAIS System—a. The detector units on the perimeter of the searchlight area search through their normal searching sectors for a target. In order to cut down mutual interference between mounts and provide for relief during the 24-hour day, it is desirable to operate alternate mounts during the searching phase. When early warning from the Aircraft Warning Service has alerted the defense, those detectors not in action will start generators and



will be prepared for operation, but transmitter switches will remain open. Upon pick-up by a searching detector, the searchlight plot observer in the AAA operations room gives appropriate warning and intelligence to the commanders of all threatened searchlight platoons. The platoon commanders thereupon order all detectors to search and all transmitter switches closed.

[image: Figure, page 24]

b. When one of the oscilloscope operators picks up a target and announces "Contact," the azimuth reader immediately repeats "Contact" over the data line to alert the plotter. When the detector commander calls "On target," the azimuth reader reports "On target" to inform the plotter that accurate data in azimuth and range are available, and also reports any information announced by the oscilloscope operators concerning number of planes. being tracked and IFF indications. Altitude data may not be accurate at the beginning of the plot, since the detector commander announces "On target" as soon as azimuth and range are correct, without waiting for accurate altitude data. The azimuth data reader, having informed the plotter that accurate azimuth and range data can be furnished, commands: TAKE. At the command take, the azimuth reader reports over the data line, to the nearest 10 mils, the azimuth indicated by the azimuth scale; the range reader then reports over the data line, to the nearest hundred yards, the range indicated by the range counter. The range data should be read immediately after the azimuth data have been transmitted. Upon hearing the azimuth of the plot, the plotter positions his plotting arm at that azimuth. Upon hearing the range, he makes a mark with a charcoal pencil on the plotting surface opposite the proper range mark on the range arm. Two or three seconds after the range reader has finished transmitting the initial range and altitude, the azimuth reader again gives the command TAKE and immediately reads and transmits the next azimuth. When the azimuth has been transmitted over the data line, the range reader reads and transmits the range. This process is repeated continuously until the target has been illuminated, lost, or the searchlight plot observer directs "Cease giving data."

ce. When a target which is being tracked by a detector is illuminated, the chief controller announces "Target illuminated," and this announcement is transmitted over the platoon command net by the telephone operator, and repeated to the detector commander by the detector phone operator. The detector commander calls "Target illuminated" so that it can be heard by the detector crew, and the azimuth reader immediately repeats this information over the data line. "Target illuminated" is announced by the first two lights making the illumination.

d. As soon as any other light forms an intersection on his beam, the detector commanders of the first two detectors whose lights are forming the intersection announce "Intersection," which is repeated over the data line by the azimuth reader to the operations room. If the detector commander then orders CHANGE TaRGET, the azimuth reader also repeats this command for the information of the plotter.

e. If the detector loses the target while a plot is being made, the azimuth reader repeats "Off target" over the data line as soon as it is announced by the detector commander and no more data are transmitted to the operations room.

f. Data are supplied over the data line in the following order: azimuth, range, altitude. Altitude data are furnished with the first three or four readings after the altitude data have become accurate, and with every fourth or fifth reading thereafter. Angular elevation, and therefore altitude, is inaccurate below angular elevations of 150 to 250 mils above the angle of mask. When the angular elevation rises above this minimum angle, the altitude data can be considered accurate, and should then be read. If the angular elevation is lower at the beginning of a plot, the range reader should follow his first range reading with the announcement "altitude unknown," and should repeat this announcement every fourth or fifth reading until the altitude data become accurate, at which time he will begin to furnish altitude data to the plotter as outlined above. Altitude data are always preceded by the word "altitude," but azimuth and range data are given directly, without using the words "azimuth" or "range." Altitude is read in yards to the nearest hundred yards. In reading data, each digit is pronounced separately. For example, if, at the command TAKE, the azimuth were 3,617 mils, the range 42,740 yards, and the altitude 4,820 yards, the data would be read as follows:

"Three—six-two; four—two-seven; altitude four—eight." Numerals will be announced as prescribed in FM 24-5.

g. An example of the complete transmission of data that might be heard by a person tapped in on a data line during a typical plot is as follows:

Azimuth reader: "Contact."

Azimuth reader: "On target; one plane."

Azimuth reader: "Take."

Azimuth reader: "Four—zero-eight."

Range reader: "Three-five-one; altitude unknown."

Azimuth reader: "Take, four—one—zero."

Range reader: "Three-three-seven." Azimuth reader: "Take, four-one-two."

Range reader: "Three-two-five."

Azimuth reader: "Take, four-one-four."

Range reader: "Three-one-one."

Azimuth reader: "Take, four-one-seven."

Range reader: "Two-nine-eight; altitude unknown."

Azimuth reader: "Take, four—two-one."

Range reader: "Two-eight-two."

Azimuth reader: "Take, four—two—four."

Range reader: "T'wo-seven—Zero."

Azimuth reader: "Take, four—two-eight."

Range reader: "Two-five-eight; altitude five-one."

Azimuth reader: "Take, four—two-seven."

Range reader: "Two-four-—six; altitude five—one."

Azimuth reader: "Take, four—three—six."

Range reader: "Two-three-five; altitude five-one."

* * * * * * i

Azimuth reader: "Take, four-four-one."

Range reader: "Two-two-five."

Azimuth reader: "Target illuminated."

Azimuth reader: "Intersection." Azimuth reader: "Changing target."

h. The plotter in AAA operations room, upon hearing the azimuth after hearing "Take," swings his range arm until the index of it is at the proper azimuth. Opposite the proper range, he marks a circle about % inch in diameter on the operations board, using a china or charcoal pencil. This plotting process is repeated until the target has been illuminated or lost.

i. Searchlight plot observer —When an initial contact is made and a plot begins, the searchlight plot observer, over the intelligence net, at once calls the platoons concerned and notifies them that a target is approaching them from a certain general direction, as "West" or "South-south-east." As soon as several plots are made and the course of the target is established, the plot observer steps to one side or the other, if necessary, in order to spot its line of approach quickly by eye, and gives its course by a line determined by the two searchlight positions most nearly in line therewith, as:

"One Jay—Two Jay—Two Fox:

"Target approaching you on line—One Jay Three— To Fox One."

j. The function of the AAAIS—to provide close-in and relatively precise intelligence concerning the approach of enemy aircraft which is necessary for effective employment of friendly fighters and AAA weapons—is completed when a plot of the target's course is displayed on the operations board. The dissemination of this intelligence is a function of the organizations requiring it.



SEcTIon V — PERSONNEL AND OPERATIONS OF AAA OPERATIONS ROOM


	8 48. Gewerat.—In the combined defense wherein the searchlight area set up in a fighter control area for fighter cooperation includes within its boundaries gun defended areas, the AAA operations room is, by its nature, suited to all the requirements of fighter-searchlight team control and to those of the antiaircraft artillery elements of the defense for intelligence and control. For this reason the AAA operations room is located whenever possible in the fighter control area operations room. The AAA operations room of such a fighter control area operations room is shown in figure 25. :

	@ 49. Inrercept Orricer.—da. The intercept officer is an air force officer stationed on the balcony overlooking the AAA operations board and fighter control area operations board. While controlling fighters during fighter-searchlight team operations at night, he takes a station on the floor overlooking the AAA operations board. His principal duty is to control the movements of fighter airplanes from the principal control points to the proper subcontrol points by means of VHF (very high frequency radio used for air-ground communication) and to dispatch the fighters from the subcontrol point to an interception after the searchlights have reported an intersection. During heavy raids more than one intercept officer may be necessary. The intercept officer has a telephone line direct to the area controller. He also has a hand microphone and receiver for communications with fighter pilots by means of VHF.

	b. In the daytime, with the AAATS operating, targets may be picked up by the AAAIS before interception has been accomplished. The intercept officer can obtain the altitude of these targets from the raid stand on the AAA operations board and can adjust the altitudes of his fighters accordingly.

	ff 50. AAA Oprrations Orricer.—The AAA operations officer is the representative of the commander of all the AAA units operating in the fighter control area, and supervises all AA operations in the AAA operations room, He keeps the wing



AAA liaison officer informed of the status of all AAA in the area. He maintains liaison with AAA operations officers in adjacent areas. He also transmits to the wing filter officer intelligence on enemy targets initially picked up by the AAAIS. His station is on the balcony overlooking the fighter control area operations board and AAA operations board.

[image: Figure, page 26]
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Figure 25.—AAA operations room.

He has direct communication with the wing AAA liaison officer, the wing filter officer, the area controller, and the AAA operations officers in adjacent areas.

@ 51. AAA Communication OrFicrr—The communication officers of the various AAA groups and AAA battalions in the area will normally be rotated as the AAA communication officer, acting as the representative of the communication officer of the responsible AA commander. His station is in the AAA operations room at a position where he can monitor all communication lines. His duties are to monitor all communication lines, to check telephone procedure and to supervise trouble shooting when necessary. He is responsible for the conduct of the prescribed communication checks and for the maintenance of records on communication checks,


	52. Guw Operations OFFIcER—The gun operations officer is normally stationed on the balcony. However, with a large, | all around defense and a split operations board, he should have a secondary station in the center of the floor. His principal duty is to transmit the grid coordinates of approaching targets to the gun and automatic weapons batteries concerned. He may detail this duty to the gun plot observer. He also transmits orders governing restriction and release of fire when ordered by the AAA operations officer. He receives tactical reports from the gun and automatic weapons units. He has direct lines to all gun and automatic weapons batteries. These lines are tapped and extended into the gun and automatic weapons battalion and group headquarters for their information,

	H@ 53. Gun Pior Ossrrver—The gun plot observer is an assistant to the gun operations officer and is stationed on the floor near the AAA operations board. His duty is to transmit grid coordinates of raids to the appropriate gun and automatic weapons batteries. His telephone is tapped and ex- _tended to those lines of the gun operations officer which go to the gun and automatic weapons batteries.

	@ 54, SEARCHLIGHT OPERATIONS OFFICER.—The searchlight operations officer is stationed on the balcony overlooking the AAA operations board, and is the representative of the commander of the searchlight defenses. He is responsible for the efficient operations of the AAAIS system. He carries out the orders of the searchlight defense commander concerning the number of AAAIS detectors in operation at any one time. He transmits orders to the appropriate platoon command post regarding general restriction or release of searchlight action as ordered by the AAA operations officer. He keeps the AAA operations officer informed of the status of the search-



lights and detectors in the searchlight area. He has direct communication with each platoon command post, with the searchlight plot observers on the floor, and with the searchlight operations officers of adjacent searchlight areas.


	#155. Barrace BaLLoon Liaison OFricer.—The barrage balloon liaison officer is stationed on the balcony. He transmits to the barrage control room orders of the AAA operations officer concerning the balloon barrage. He keeps the AAA operations officer informed of the status at all times of the balloon barrage. He has direct communication with the barrage control room.

	@ 56. Wine AAAIS TrLLER.—One wing AAAIS teller, a member of the air defense wing, is stationed at each segment of the AAA operations board. His duties are to transmit grid coordinates of raids to the wing filter room using the air defense grid which is superimposed on the AAA operations board, and to situation board plotters of adjacent searchlight areas. He has direct connection to the wing filter room and to adjacent area AAA situation boards over the same line,

	Hf 57. D/F Piorrer.—The D/F (direction finding) plotter, a member of the air defense wing, is stationed on the floor near the AAA operations board. His duty is to plot, when necessary, the position of friendly aircraft on the AAA operations board. He has communication with the D/F plotting room.

	H 58. Struarion Boarp Piorrers.—Situation board plotters are stationed at the AAA situation board.

	a, A situation board plotter has communication with the wing AAAIS teller of each adjacent searchlight area which line is multiplied to the wing filter board. His duty is to plot on the AAA situation board information of hostile raids furnished by AAAITS in adjacent areas.

	b. In those cases where the AAA operations room is in a separate room rather than in the fighter control area operations room, two additional situation board plotters are required. One of these plotters has communication with the wing filter room land teller and the other with the wing filter room sea teller (when both tellers are used in the wing



filter room). Their duties are to plot on the AAA situation board all plots told to them from the wing filter room.

@ 59. Oprrations or AAA OPERATIONS Room.—d. As soon as the first few plots of an enemy raid appear on the AAA operations board, the gun plot observer alerts the gun and automatic weapons batteries which seem likely to be affected by the raid. He gives them the actual position of the enemy target in grid coordinates, using the air defense grid which is superimposed on the AAA operations board. The gun operations officer supervises this action and may give specific orders to the gun plot observer concerning which gun and automatic weapons batteries should receive this information.

b. At the same time, the wing AAATS teller, also using the air defense grid, transmits the coordinates of the raid to the wing filter room, so that it may be checked with the plots already on the filter board, to determine whether or not the raid has already been picked up and reported by the AWS.

c. The raid orderly checks the coordinates of the new raid against the coordinates of the raids appearing on the fighter control area operations board. It is usually found that this raid already appears on the area operations board, having already been reported by AWS. If this is the case, the raid orderly assigns to the raid the same number which was assigned to that same raid on the area operations board. He puts the proper raid number on the raid stand, and hands the stand to the searchlight plot observer, who places it on the AAA operations board at a position near the detector which is reporting the data. When information is received from the detector and announced by the plotter concerning the number of planes and the altitude, the appropriate placard displaying these data is selected by the raid orderly and handed to the searchlight plot observer for display on the raid stand.

d. Meanwhile, the searchlight plot observer contacts the searchlight platoon command posts of the platoons in line with the apparent direction of the raid. As the plot of the enemy raid progresses inward on the AAA operations board, the gun plot observer continues to transmit the grid coordinates to the gun batteries unless otherwise ordered by the gun operations officer. In transmitting the coordinates to the gun batteries, he specifies the raid number, which he obtains from the placard in the raid stand.

e. In the event that the raid is a new one which does not appear on the area operations board, the wing AAAIS teller continues to transmit the grid coordinates of the raid to the wing filter room until ordered otherwise. The intercept officer, observing the plots on the AAA operations board, determines the subcontrol point nearest in line with the direction of the enemy raid. Using VHF, he dispatches the fighter from the principal control point to the appropriate subcontrol point, using the standard phraseology called for by Standing Operating Procedure. The pilot reports back to the intercept officer after he has arrived at the designated subcontrol point. The searchlight plot observer, as soon as he is able, informs the affected searchlight platoons of the exact course of the enemy raid.

f. Meanwhile, the AAA situation board plotters in adjacent areas have received the grid coordinates of the raid at the same time they were received at the wing filter room, since the teller's line to the wing filter room is tapped and extended to the plotter's position at the AAA situation board in adjacent areas. The raid is plotted on these AAA situation boards. The gun operations officer, during this period, transmits to the gun batteries any necessary orders concerning their action. The AAA operations officer gives to the barrage balloon liaison officer any orders concerning a change in status of the balloon barrage which might be dictated by the raid. The barrage balloon liaison officer, in turn, transmits these orders to the barrage control room.

g. When the target has reached the searchlight area and an intersection of two or more searchlight beams is formed on the target, this fact is reported to the plotter at the AAA operations board, who calls aloud, "Intersection." The intercept officer, upon hearing this information immediately dispatches the fighter from the subcontrol point to make the interception. In order to insure that the intercept officer does not miss the announcement "Intersection," the searchlight plot observer crosses his arms above his head as a signal, as soon as the announcement is made by the plotter.
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Srcrion I




GENERAL


	H 60. GeneraL.—da. This chapter deals with the phases of searchlight operation which directly affect the illumination of targets. It covers technique and methods of operation essential to the one basic requirement—the illumination of targets, regardless of the use to which the illumination is to be put. 3

	b. In addition, certain simple, special features of illumination required for fighter cooperation are stressed. Tlumination produced in accord with the principles contained herein is equally suitable, however, for the needs of guns or of fighter aircraft.

	61. Controt.—Control by all higher echelons is limited to that of the broader decisions as to "Conditions of Readiness for Action" or of general restriction or release. That is, detectors and lights are ordered either to remain out of action beginning at a certain time, or, at a certain time, are released to take such action as the situation may require. The normal condition for searchlights, in the absence of . reasons to the contrary, will always be that of being released unless and until specifically restricted. The reverse policy, that of normal restriction unless and until specifically released, could easily prove disastrous by nothing more than a communications failure, whether by sabotage or accident. Beyond the above, communication between the searchlight platoons and higher commanders consists primarily of the downward flow of ,intelligence. The highest tactical commander who is capable of exercising effective control, and who is close enough to a given place of action to know to any material degree what action is required, is the lieutenant



ts commanding the platoon. Even he, however, cannot possibly make all the tactical decisions required in the case of a multiple plane attack over his platoon, even if he could be informed rapidly enough of the situation existing at each of his light sections to enable him to make correct decisions in the time available. There are occasions when choices must be made which the platoon commander is in the best position to make, and to give orders accordingly, However, a light or detector commander who has to be given many orders is not properly trained or not qualified. Tactical control during action by individual detector and light commanders, previously thoroughly trained and indoctrinated, is the only control adequate to handle the problem. This requires that the light and detector commanders have the qualifications of intelligence, decision, and good judgment, and that they be given thorough training and indoctrination in the principles of tactical control.


	@ 62. Licht CommanpER.—a. The most important job from a tactical point of view in a searchlight section is that of the light commander since he is required to make the important tactical decisions. The light commander must be free from all duties which interfere with his tactical control of lights.

	b. The light commander's post should be in the vicinity of the control station, and about 10 or 15 feet from it, where he will not be distracted by the operation of the control station itself. He must watch the skies for signs of action, so that he can keep himself constantly aware of the general situation. He must never make the mistake of confining his attention to his own searchlight beam when it is in action, but rather should be sizing up the situation in general, including frequently scanning the sky behind him, so as to prepare himself in advance for the next action which will be necessary. He will receive from the telephone operator at the control station information on targets which are contacted and tracked by his own detector, and also general information concerning the operation of all the other sections in his platoon. The platoon command post will relay to him, also through the control station telephone operator, information on approaching targets which are being plotted on the AAA operations board but which have not yet been



illuminated. All orders, instructions, and information transmitted over the platoon command net will be preceded by the number of the originating telephone.

c. The searchlight should be put in or out of action only on direct orders from the light commander. He gives the command in or out and the chief controller relays the commands to the lamp operator by means of the buzzer system connected between the control station and the searchlight. Even when the telephone operator at the control station receives the command in or our from the platoon CP and repeats it aloud for the benefit of the light commander, the chief controller still must wait for the light commander to give the order himself before he (the chief controller) signals the lamp operator. The same principles apply to the command cHANGE TARGET. Likewise, when the detector has been tracking a target, and the control station telephone operator receives the announcement "Range" and repeats it aloud, the light must not be put in action until the light commander himself gives the order.

d. When the command cance TarceT is given, the chief controller may not know to which of several possible targets he should swing the searchlight beam. Since he is already following one target through his binoculars, his field of view will be so small that in general he will not know that there are other targets in the vicinity until he hears the command. In order that the command CHANGE TARGETS may be executed with a minimum of delay, and that the searchlight beam be traversed to the proper target selected by the light commander, the latter, upon giving the command CHANGE TARGET, should immediately run over to the chief controller and actually point out to him the target selected, so that there can be no mistake or delay. In the event that the new target has not yet been illuminated by any searchlight beams, but is being tracked by the detector and is within searchlight range, the light commander should follow the CHANGE TARGET command with the announcement "On data,' to inform the controllers that they should go back on detector data by zeroing the azimuth and elevation needles. 1 e. The light commander should know the direction of all adjacent searchlights, as this information is sometimes very important in making tactical decisions. In order to locate definitely these adjacent lights, he should set stakes out around the position he occupies during action, to indicate their direction. These stakes should be marked with the appropriate light designations which he can see with the aid of a flashlight; cat's eye reflectors with the designations painted on them make excellent markers, which can easily be fastened to the stakes.

f. The light commander should see that the chief controller watches the sky through the binoculars when the detector is on the target even before the searchlight goes into action. Since the binoculars, by means of the data transmission system and zero readers, will be trained in the direction of the target being tracked, the chief controller occasionally may be able to pick up a target by spotting its exhaust or by seeing it blot out stars or seeing it in a moonlit sky. If the chief controller should happen to pick up a target in this manner before the light is put in action he should immediately take over the controls and continue to track the target; he should not, however, give the signal to put the light in action unless the light commander so orders.

g. The light commander is responsible for informing the platoon command post of any available information on the recognition of aircraft. He receives his information from the chief controller who, due to his use of binoculars, has the best view of illuminated airplanes of anyone in the section .



Section II — TACTICAL OPERATIONS

@ 63. InrrtaL Pick-Up.—a. (1) The initial pick-up is made by those lights in the first or second row which have detectors. When initial illumination has been effected, the nearest light in the first or second row will complete the intersection (2) The range at which a searchlight should go 'iio action in an attempt for an initial pick-up should not exceed 15,000 yards. When the range of the incoming target has dropped below /15,000 yards, and the angle of elevation has risen to the minimum angle at which the altitude data become accurate, the detector commander announces

"Range," the detector telephone operator repeats it over the platoon command net, and the control station telephone operator repeats "Range" to the light commander. The minimum angle of elevation at which altitude data become accurate varies with different detectors, but will be between 150 and 250 mils if the normal front of the detector is over level ground or the ocean. If a terrain or other type mask exists in the normal front, then the minimum angle of elevation at which altitude data become accurate will be 150 to 250 mils above the angle of mask. The minimum angle can be determined for each radio locator by tracking an outgoing illuminated target with the detector and determining the angle of elevation at which the elevation needle of the zero reader on the searchlight begins to materially deviate from zero.

(3) The light commander, if he is satisfied that his controllers have their needles at zero and that the chief controller is ready for action, should then immediately order In. The chief controller notifies the lamp operator by the buzzer signal system and the lamp operator puts the light into action. The controllers continue to keep the azimuth and elevation needles at zero; there should be no searching by the controllers in a detector-searchlight section.

(4) When the light goes into action, the detector commander should then watch for the formation of an intersection by another light, and as soon as he sees that one has been formed he calls "Intersection." "Intersection" is announced whether or not the target is actually illuminated; the two lights may still be searching for the target, or they may be illuminating a target which cannot be seen from the ground due to poor visibility. The azimuth data reader repeats the announcement "Intersection" over the data line, and it is called aloud in the AAA operations room by the plotter. The same announcement "Intersection" is made to the AAA operations room by the section completing the intersection, :

(5) When the chief controller can see the illuminated target he announces "Target illuminated," and this announcement is repeated by the telephone operator over the platoon command net. The detector telephone operator then ae ae the announcement "Target illuminated" and os eeoe oe immediately transmits this informa. 4 ee ata line. "Target illuminated" i 4 st two sections making the illumination. es ee os oe : searchlight goes into action for an initial -up, ef controllers of all adjacent li i a ee : ghts in th t should intently watch the beam oe it is illuminating a target. Du eee t ! 6 e to angl = ee ue controllers of adjacent lights a Ae able to see a target which has j i ) t : just been pick Z ae ee chief controller of the eaten? oe ing the target sees it. The i I . chief controll Be ie eae may spot the target more easily by tee is binocul: t Bae ars up and down the other Searchlight ae a fae target is observed, the chief controller should. ee coe the light commander, who should ely put his light in action to f ei 1 the inte ti another even though target. his own detector may be Sesending i oe The formati i De aee : target. on of an intersection Boe shoul oF the picking up of an additional ae oe 5 er other beams go into action on t¢ ' ee e commander ne of the forward light should then fe target, if it is at the proper. position by ca as pe ae aa detector is tracking a target which a et € proper position, the li es ' € 1 5 ght com: aa continue to illuminate the first target until theee Glee get within 15,000 yards and reaches an angle a eS C ceca ie 250 mils above the angle of mask, or until erly relieved by other lights. Alth ita Soe i E ough it i ee to keep three or four beams on each Hees ee eae be done at the expense of losing a new » dn summation, the priorit; and second rows of lights is as follows: ee beams on each target. (run oumpergor a To make initial pick-up.

6) To produce : and i maintaiain a two-beam i i i (c) To pick up succeeding targets.

(d) To maintain the prescribed a

Sivete Tarcer.—a. The or BEAMS REQUIRED ON : eae: re a sess required for jllumination of a single umbe! i : depen Seas ee Finca to enable the fighter ination must be su! ' : ee utes the target, proceed to the point of intercep pilo 4 home the attack. : : ae

ate {llumination should be provided in such 2 ner that it in no way inter: feres with the fighter as he makes umination mus ient to rende: t 3) ai m e sufficient to r rx the targe' ¢ a0 tb ffi di t i i ction, so isible to the chief controller in the searchlight se : & lt; ae he can track the ee ee Ce cea ne i i ination b. (1) Sufficient illumination eae roceed to the point o: 5 Soe Tee can normally be met with two sear : 0} ) beams. ;

(2) The fighter pilo in order to locate it; i ¢ does not have to see the Paee i : a 6 ne ae pena te eeee aaa ne acse eae ne ee ates to press home the a tate ball of light bei beams are directed at the target, hts becomes coarser and oe ng built up around the eee re 0} i the more beams there 2 n figure 26. Also, re b ae ee che greater will be the eyae . ee 5 ined with the ; e not exactly aline 2 ae! - sontne Get controllers will track a a ee a ze ae ie tends further to increase the diame' er ee sant around the illuminated et coe oe eae i Co} int at which the fighter pl : ne oe zone around the target in order to close e t i dverse effects of no i hich would have the adve Pea ioaine he pilot, but also jlluminating the fighter so only that it becomes an easy enemy plane. target for the rear gunner in the (4) Therefore, as far as peams on a target, or possibly that is desired. ilot i. ned, two the fighter pilot is concer: K three at high altitudes, are all ce. However, on a well camouflaged plane at altitudes greater than 15,000 feet, three searchlights may not provide sufficient illumination to insure that the chief controllers will be able to track the target visually. Therefore, since the fighter pilot requires only two beams, as explained above, the total number of searchlights required to illuminate any given target will be the minimum number which will enable the chief controller to track the target visually. With well camouflaged planes at 15,000 feet altitude, four beams will usually be sufficient. At higher altitudes, or under condi- tions of poor visibility, one or more additional beams may be required. But in any case, the important thing to remember is that the number of lights used should be kept to the minimum which will insure adequate visibility to the chief controllers.

d. Based on the above considerations, the searchlight com- mander in each locality prescribes the maximum number of lights to be employed in the illumination of a single plane in that locality. Usually this authority is delegated to the platoon commanders since atmospheric conditions may vary in the different parts of the searchlight area. The prescribed maximum number will normally be three or four beams.

@ 65. Gorne Into Action.—a. Initial pick-up.—(1) Initial pick-ups should be limited to the first two rows of lights. Lights in the third row and beyond should act as carry lights and should illuminate only those targets picked up by the outer rows and passed in. This principle must be rigidly en- forced, as it is the means which enables friendly fighters to fly through the searchlight area unilluminated. The fighters stay within the boundaries of the searchlight area at all times, in order to avoid being picked up and illuminated. If the inner lights attempt to pick up unilluminated planes fly- ing inside of the searchlight area, they are certain to illumi- nate friendly fighters which are orbiting around the control points, or flying from one control point to another.

(2) The outer lights (first two rows) should make new pick-ups on only those targets which are approaching the area. Occasionally, a fighter may be pursuing an illumi- nated enemy target which has passed through the area and is about to leave it. Having reached its near vicinity, he

S, may be able to continue to follow jt after illumination cease: be permitted to do so. ee

Cae Bote boc operators should be taught ti + suddenly appears on their scopes at eeoe a ther target which has been tracked in frot ae eee the second target is a friendly fighter whic! Te far, and should not be illuminated.
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ar et. Figure 26—Size of uminated zone around targ

Id go b. Carry —(1) Lights in the first or second row should & 5 fon illuminated tar: i ction on an illumina ; ae peen picked up. However, if any of thes eceiving data on a sec Eas they should not pass up the n iti in or to the proper position : ne number of beams on the first targe' get as Soon as possible after e lights are i tive et from their respectiv' serra ew target when it der to maintain the pre-The light commander should continue to illuminate and carry the first target until he hears the telephone operator announce "Range," at which time he should immediately order cHance TARGET—ON DATA; upon receipt of this command, the elevation and azimuth controllers take over the DEC from the chief controller, and swing the searchlight beam, without putting it out of action, to the direction indicated by the (2) If one of the beams illuminating an enemy plane changes target in order to pick up a second incoming plane, the next nearest light in the first or second row should go into action, to replace the one which changed target, thereby maintaining illumination. In other words, until the target has passed into the third row of lights, the first two rows should endeavor to keep the prescribed number of beams radio detector data. (See fig. 27.)
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Ficure 27—Searchlight beam changing target.

on the target at all times, but should not pass up new targets in order to do so.

(3) The interior lights, beginning at the third row, are strictly carry lights. These lights should never attempt initial pick-up. They have a single criterion for going into action; that the approaching target be at a proper point in relation to the position of the light, as explained in the following paragraph. The number of searchlight beams already illuminating the target should have no bearing whatsoever on the time at which a carry light goes into action. When an illuminated plane becomes a legitimate target for any particular light, that light must go into action and commence its carry, regardless of the number of beams already in action on it. (4) The point at which an approaching plane becomes a legitimate target for a carry light is based upon the necessity of illuminating targets in such a manner that the illumination produced does not interfere in any way with the ability of the fighter pilot to make the interception and press home the attack. A fighter pilot should have a large unilluminated zone in the rear of the target, as shown in figure 28, to enable him to close in for the attack without

[image: Figure, page 34]

Ficure 28——Correct method of carrying target.

Beam No. 4 in action too soon, projecting behind and above bomber, thereby reducing uniliuminated zone available for attack by fighter.

peing illuminated himself. This unilluminated zone in the year of the target should be as large as possible, so that the movements of the friendly fighter will not be hampered.

(5) If a carry light goes into action at low angles of elevation on a target directly approaching it, or nearly so, the light beam will strike the front of the approaching plane.

a ee ani Se j ce beyond the rear of the plane into the ZO ate oe is Moving. (See fig, 29.) For ee ae an Pees plane is approaching direct} ae ae se , the light commander of that light Soni ngle of elevation of the light reaches about 70° fe eee ae ie orders his light into action. Then, when the ee te action, it will strike the bottom of the plane ee Bee it, and thus will be in a position where erfere with the fighter pilot who may be man g in the rear of the enemy plane. If the Beene
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Fic i 'URE 29.—Searchlight going into action too soon.

illumi i i 2 aes ee is flying such a course that it will pass ing to eae e other of the carry light which is waiting ee on, the light commander may put his light ne a somewhat lower angle of elevation, case the light beam will be Striking more or ees one side of the plane and ro. i to rather the rear. than striking In this case, it on howe oe es since in against e other, e front and projecting out ver, the light should not be on until the plane has reached a porta ee + a horizontal angle of 25° or 3} fo) e the nearest point of approach, as show! put into acti light beam will be a! line from the light to in figure 30.
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ve lights nearest to the target whe four or fi i i ft) (1) Light A is one ©: cea latter reaches pc = a Sead A should go into Soros regardless of the number of beam: : ae when target reaches point B, ready jlluminating it.

Ficure 30.—Carty light going in'

ely for (6) The angles mentioned in (5) eee ae ce i tive purposes and should not be co ae ae i nts for the proper time for a lig ae ee Meee figures which jn general should ve oe aeRe the light commander should have @ goo: > inct i i ion in- ough understanding of the principles of ee a volved, rather than memorize a specific se ) i 1d put his Jevation, or angles of approach, at een beta : ae 1 1 into action. The two principles that Ss ee es and applied when putting a carry light in' er on are these: : jiluminate a target in such a (a) That a carry light must manner that there is no inter: aviation. ference with friendly fighter into action when the target (o) That a carry light must go arrives at the proper position, re: peams already on the target. gardless of the number of

@ 66. Gone Our or Action.—a. Except for the special cases concerning lights in the first two rows, as explained in paragraph 650, a searchlight, once it has gone into action and is carrying a target, should continue to carry the target until both of the following conditions exist simultaneously:

(1) There are more beams on the target than the minimum number required.

(2) The light in question is the farthest removed from the target.

b. (1) If only one, but not both, of the above conditions exists, then the light should continue to carry the target. For example, if there are too many beams on a target, it is the responsibility of the light commander whose light is farthest from the target to go out of action first; the other lights must continue to carry the target until each in turn becomes the one carrying at the greatest distance. No light should go out of action when there is a more distant light in action on the same target. Referring to figure 31, light No. 1 should go out of action since there are too many beams on the target, and it is the light which is farthest away. Light No. 3, on the other hand, should continue to carry the target, even though there are too many beams in action, until light No. 1 goes out.

(2) At times, a situation may arise where two lights, such as lights Nos. 1 and 10 in figure 32, are so located with respect to each other that it may be difficult for the light commanders to decide which of the two is the more distant from the target. In this case, since both lights are carrying at long range, it will usually be found that there are other lights carrying the target at much closet range, such as lights Nos. 4, 6, 7, and 9 in figure 32. If the light commanders of lights Nos. 1 and 10 are doubtful as to which of the two is the more distant, but each can see that there is a sufficient number of beams on the target, each of which is closer, such as lights Nos. 4, 6, 7, and 9, than the two carrying at long range, then the light commanders of lights Nos. 1 and 10 should both order their lights out of action without attempting to decide who should go out first. It is in such cases that platoon commanders, who may be in a more advantageous position to see the situation, should exercise corrective control and

This results in si 0 few beams remaini may be lost. . g on the target that it (4) en illuminatin; ets Ww] are leaving the area, 4) Wh ut ting targets which U th the chief controller should continue to track as Jong as the a.Numbered Errors ered dots represent searchili Z in tactics eenee epore there (1) Light No. 1 and light No. 10 should not be in action, since ee are too ee many b eams on the target and lights Nos. 1 and 10 light No. 1, which is more distant from the target, is stil ay i , even though there ar OA RE, get, since the plane is a legitimate ae (4) Lights Nos. 5 12 and 1: 3 hi i i a ae tactics Wiaseadion Soop eee

[image: Figure, page 36]

13} Tene noe = and 6 are properly carrying the target, qieaenees nee pan 9, assuming they have gust one 4 te lateral aiepince ment nee the ee ae oe eee Their greater oe 2 e target permits the i since their ore light beams No. proj 8, even though the i latter is eo ene than to the rear. Project past the side of the target plane rather (3) Light i No. b 8 is co:rec gets a little closer in Se the searchlight beam. y staying out of action untitil the t to get a greater angle of Geran (4) Light No. 11 is correc plane gets closer. tly staying out of action until the target

Figure 32.—Tactical handlin,ieee g of searchli ri light beams—horizontal bes § Bes visible, except that the light commander should ae oe TARGET at the proper time if another target ae ches which is still within the area. Targets which are leaving the area, or which will leave the area soon if order the lights out if the light commanders delay taking the proper action. (3) It is important that lights go out of action in order from the rear, and accordingly, that an intermediate light not go out until after those behind it have gone out, in order

[image: Figure, page 36]

Numbered dots represent searchlights. a. Errors in tactics illustrated above.

(1) There are too many peams on the target.

(2) Light No. 1 should not be in action, since there are too many peams on the target and light No. 1 is the rearmost light.

(8) Light No. 2, which went out of action because there were too many beams on the target, should not have gone out until light

No. i, the rearmost light, went out first. (4) Light No. 7, which did not go into action because there were too many beams on the target, should have gone into action when the target reached the proper point, regardless of the number of beams on it. (5) Light Nos. 10 and.11 have gone into action entirely too soon.

b. Correct tactics illustrated above. (1) Light No. 3 is properly continuing to carry the target while waiting for light No. 1 to go out, even though there are too many beams on the target. (2) Lights Nos. 4, 5, and 6 are properly carrying the target.

(8) Light No. 8 (assuming it has just gone into action) has started its carry at the proper time even though there are too many beams on the target. (4) Light No. 9 is properly waiting before going into action, until the target gets a little closer.

FicurE 31.—Tactical handling of searchlight beams—vertical projection.

to obviate a sudden, inadvertent, extinguishing of too many peams, thereby causing the losing of the target. Unless this rule is followed it often happens in practice that the commanders of two or more intermediate lights decide to go out of action at almost the psychological moment that the' commanders of the rearmost lights also decide to go out of action.

n their course, should have priority over they continue 0 e already a considerable distance away, and targets which ar still moving out.

67. Innumrnation OF MuuqIPLE PLANE Arracks.—a. Once the principles of tactical operation of searchlights, discussed in the preceding paragraphs, are thoroughly understood, the jllumination of targets during a multiple plane attack becomes merely a problem of the practical application of these principles. Light and detector commanders should be thoroughly indoctrinated with the principles of tactical operation, rather than taught a method of handling some specific form of attack. Due to the difficulty of maintaining accurate time schedules, of flying precise courses for long distances, and of maintaining given lateral or column spacing, no two attacks will be exactly alike even if the two attack plans are identical. Several seconds' difference in time, or a few hundred yards' difference in course may change the situation as it concerns any particular searchlight. A + for some particular light plane which is a proper targe might not be a proper target if it approached several seconds jater or on another course several hundred yards away. Therefore, as mentioned above, the principles of tactical operation must be learned, and-applied to each situation as it arises.

b. The efficient illum: plane attack involves the following three ret ination of targets during a multiple quirements:


	(1) Decentralization of control.

	

	(2) Proper selection of targets. (3) Correct application of principles of tactical operation.



¢. Decentralization of control (see par. 61) is of absolute necessity during a multiple plane attack. The principles of tactical operation have peen discussed previously, and their application to multiple plane attacks is exactly the same as for attacks by single planes. The question of proper selection of targets is discussed in the following paragraph. d. The selection of targets is primarily the responsibility of the detector commander, put since he cannot maintain constant supervision of the oscilloscope operators and at the same time efficiently perform his tactical duties as detector commander, the oscilloscope operators must be trained.

in the selection of tar; i : et: r i Ree gets in accordance with the following


	ee(1) Targets in colum J n.—When seve:ral targets aj i He ee ae the same. flight path, they will aay (eae 'i ae 2] apart (20 seconds to a minute) so that: Se a ne chance target to pick should up all of them, one at a tim ce be selected by the tee racked until it is illumin: fe ninated; Se and soon. (See fig. 33 oe Therefore, € operator, ext nearest

	2) Targets a spaced1aterally.—When es several tar; i pe a as laterally approach, the one Tees ie oe should be selected by the azimuth o : ee ae oe e other targets to adjacent detectors Te Beeie eevee on different flight paths spa ee ; ough: apart so that they could not bec: a ee oe ormation, will show up as separate Se ae ae and the azimuth oscilloscope screens aoe e not all at exactly the same range, The ee es pees e woe a operator can determine which ite oy normal front by traversing ne watching to se i i aoe a e which ech ae ce ee the detector is facing closest ke ae oe - Usually, it will be found that the tar; a ee a ae normal front will be the ae , therefore, its echo wil pGes ator should left give on the directions oscilloscope to the ee range [e) ee a decrease the range in order to aline th : is center line of the azimuth oscillose ES as oe is to the left of the center 1 Be, ao reased; if it is to the right, ight, the range must be i a me Selegee) echo has been centered on he ce eG oe will track in the normal manner. he stacked in altitud : mee : d é.—(@) When se RS Targets The azimuth operperator to increase e selected echo with ope screen. If the ine, the range must

	argets ae SS ae 2 oe one directly above the cae oe fy altitude should MOTE be elec a perator. The el i me le 2 evation operator is i we oe ae R make this selection. He can tell aa i ee : ee by elevating the antenna ae ve a e last to rise. Th i ae Me 2 rise. € echo which ri ich increases its height at the highest anu eeion



of From its position in relation to will be the plane at the highest altitude. a the center line on the oscillo nes in column. (Maximum number Bicone oe eae pan vareet ae been prescribed in this case.) of 4 beams per target has he range operator should inorder to center that particuoscilloscope—if the echo is scope, he can judge whether t crease or decrease the range in Jar echo on the center line of the on the left of the center line, the range must be decreased, while if it is on the right of the center line the range must be increased. Upon recognition of the approach of planes stacked up in altitude, the elevation operator must first determine which of the several echoes he sees is from the plane at the highest altitude; he then must call directions to the range operator, so that the latter can aline that echo with the center line of the elevation scope; finally, all three oscilloscope operators must track that target.

[image: Figure, page 38]

(b) Normally, the heavy bombers with the greatest bombcarrying capacity are flown at higher altitudes, to afford them greater protection from antiaircraft fire; therefore, if targets approach simultaneously at low, medium, and high altitudes, the chances are that the highest altitude plane will be the most profitable target. However, if the enemy adopts the practice of flying his major bombardment extremely low, the above-described tactics of selection should be modified accordingly.

(4) Loose formations—Planes attacking in loose formation, separated by several hundred yards, present a special case of the laterally spaced attack discussed in (2) above. The general solution is the same—each detector tracking the formation should center on the target closest to its normal front—but the actual selection of the target by the azimuth operators may be more difficult because the echoes from the individual targets may blend together into a single multiplepeaked echo due to the relatively small separation of the planes. The azimuth operator, in this case, must be extremely careful in scrutinizing the multiple-peaked echo as he traverses the detector so that he can determine which peak is closest to the center of his normal front, and direct the range operator accordingly. The greatest chance for error in handling a formation of this sort, in which the planes are close enough together so that the entire formation can pass between two adjacent first line lights, is the possibility of the first line detectors tracking the planes on the nearest side of the formation and allowing the front, or point, of the formation to enter the area unilluminated. Thisis likely to happen unless the formation directly approaches one of the lights, so that the center of the formation is dead ahead. In order to decrease the possibility of the point of a loose formation slipping through unilluminated, the second line detectors should pay particular attention to the center of such a formation until the first line lights have gone into action and it can be seen whether or not any of the first line lights are directed at the center of the formation. If all the first line lights are apparently working on the sides of the formation, then the second line detectors should direct their lights to the center of it. After the formation has been illuminated and the total number of planes involved becomes more evident, the tactical problem of maintaining proper illumination should be handled in accordance with the principles explained in e below.


	(5) Close formations—When planes attack in close formation, the oscilloscope operators will be unable to track individual planes, but should be able to recognize from the appearance of the echo that there is more than one plane approaching. No attempt can be made to select individual targets in this case, but the formation as a whole can be tracked. After the formation is illuminated, the principles explained in e(3) below, should be applied.

	e. (1) As far as actual illumination is concerned, the tactical principles involved, as mentioned previously, are no different for multiple plane attacks than they are for single plane attacks, with the exception of a few additional rules to take care of attacks in formation.

	(2) If planes attack in a loose formation, each plane being separated by a few hundred yards, it will generally be impossible to keep the prescribed number of beams on each plane in the formation due to the concentration of planes over a relatively small area. At least two beams must be maintained on each target, however, as shown in figure 34, even 'at the cost of allowing some of the planes to enter the defended area unilluminated. If more than two beams can be maintained on' each target, it should, of course, be done. Fach light in action on a loose formation of this sort should illuminate the plane nearest to it, as shown in figure 34.

	(3) If planes attack in close formation, it will usually be found that several planes in the formation can be illuminated by the same searchlight beam. Nevertheless, the formation



Se Should not be treated as a single target the whole formation; there Should be a total of Oo neams per plane. A three- i Y p Z plane formation sh illuminated by siz beams. Th uve eee : S © purpose of this is to i ae of beams so that if the formeuee eae y break, there will be two beams ing indi ee vidual: plane. ae » (See « fig. . 35.)35. I: n order toLee prepare for th eee of a formation, each chief oe ould select one individual plane as hi i : oe one: 'is particul: multaneously. even though his light is illuminating several of ee Then, if the formation breaks, each chief , even if one beam can (1) At least two beams on i oe (2) Each searchlight OH i each plane in formatio: : iminate the illuminates plane which is mearert to i crossing of beams below formation. eae eee controller

[image: Figure, page 39]

Ficure 34.—Ilumination of loose formation.

continues to track the target he has previously In order to insure th J i are not of concentrating the targets on one Se ae would escape if the formation suddenly reaks, each chief controller should select a plane which occupies the same relative Position in the formation that his searchlight occupies in relation to the other lights ait are in action. In other words, the lights on the left take the planes on the left, and the lights in the center take the planes In the center, as shown in figures 35 and 36.

[image: Figure, page 40]

(4) If a very large formation should approach, too large to illuminate all planes in t he formation Simultaneously, then priority should be given to the planes at the base, or rear, of the formation, since these will be the planes which will be attacked first by the fighters. The basis of the selec- tion of individual targets should be the same as explained

[image: Figure, page 40]

Targets already picked up and illuminate: succeeding, unilluminated targets. in order to maintain sufficient illu ceded them. d are given priority over Targets A and B are disregarded mination on targets which pre-

Figure 36.—Illumination of multiple plane attack.

in (3) above, that is, lights on the left take the planes on the left. (See fig. 37.)

@ 68. Operation or Orsrtine Bracon.—a. In order to identify to the fighter pilot the various principal and subcontrol Points, a searchlight with the glass door covered with colored transparent material is used. Further use may be made of the orbiting beacon to assist the fighter pilot in determining 7 which of several newly formed intersections is his proper target. 'The fighter pilot orbiting around the beacon may receive the announcement "Intersection" while he is at any point on his orbiting circle; he may be facing at the moment toward any point of the compass, and therefore may he momentarily confused as to the direction of the normal

[image: Figure, page 41]


	(1) Base of formation illuminated so that fighters may attack

	from rear. (2) As many elements of formation illuminated as available lights within range will ailow.



Figure 87—Illumination of large formation.

front. This may result in loss of time, rendering interception more difficult.

b. In order to assist the fighter pilot by guiding him to the proper intersection, the light commander of the beacon light should depress the beacon and point it directly at the intersection as soon as one is formed in the sector covered by fighters orbiting about that particular beacon. (See figs. 38 and 39.) 'This sector is an area the width of the diameter

[image: Figure, page 41]

Figure 38.—Use of orbiting pee beacon to gu id i le fighter pilot to proper

[image: Figure, page 41]


	(1) (2) Fighter Fighter directed to subcontrol point by intercept officer. orbits about col i until

	(3) he Orbiting receives beacon announcement. is nee coe eg atae depressed an Be

	



Ficure 39.—Use of orbiting beacon to guide fighter pilot to proper s guide fig of the orbiting circle and extending from the beacon light out to the front of the searchlight area, The light commander should determine the azimuth limits of this sector from the beacon light to the points where sides of the sector intersect the front of the searchlight area. He should then mark these directions by the use of stakes driven into the ground to enable him to determine whether an intersection which he may see is within the azimuth limits of that particular peacon. Out in front of the searchlight area the azimuth limits will overlap, and an intersection may be within the limits of two beacon lights. However, no harm will be done if both beacons point out the intersection, since a fighter pilot at only one of them will receive orders to make the interception. When two or more intersections are visible at the same time within the azimuth limits of a beacon light, the light commander should select and point out to the fighter pilot the one nearest to the center of the sector.


	¢. The light commander should point out the proper intersection by depressing the beacon until it points directly at the intersection, keeping it depressed for 15 seconds, and then raising it to vertical position again.

	d. It is emphasized that the beacon light signals do not constitute an order for the fighter pilot to proceed to the intersection indicated. The responsibility of making the interception rests upon the pilot, and he may make such use as he sees fit of the directions shown him by the beacon.

	e. In addition to the main positions, alternate positions for the principal and subcontrol points should be selected. These alternated positions should be approximately a mile from the main positions selected. Besides the alternate positions, a complete set of colored covers for the door of the searchlight should be furnished to each of the orbiting beacons. This will permit the use of alternate positions and colors nightly for the beacon lights and thus prevent the enemy from using the beacon light as a navigational marker.







CHAPTER 6 — RECONNAISSANCE, , SELEiCTION, AND OCCUPATI POSITIONS a







	Paragraphs




	Section I. General



	69-74

Il. Group reconnaiss:ance



	ae Battalion reconnaissance_



	iV. Searchlight battery recon



	tion of positions.






	@ 69. Gew: ERAL.—This i chapter covers the reconnaissance. & gt; selection, and occupation of positions by antiaircraft search-

	@none 70. ee o Se ent 'commanders, whenever ' 5 commands to the positi pied. When searchlight units i are a part of a th v $ e field eee Searchlight commander should be in close ae ee . 'orce commander and his staff, and should keep = seee the tactical situation and plan of action Whatever reconnaissance i ; a s : is necessary to en a ieee the plan for searchlight illumination. ae ae aesee employed with fighter commands, the ight commander must be ise prepared to adv; fighter commander on the employment of searchin a

	| a es Pues Searenient units establish an nee ee . ee map and ground reconnaissance ous at the location of all elements will be peentire plan I of ane ne Sarepared ae b; i commander and his staff. This Meee ailed as to give locations for all Searchlight Ene

	H 72. 72. ReconnatssanCE OF GrRouND.—The s ; E Purpose of r : ee ee os sround is to verify the suitability of ie and out of positions selected as a result of the m: aissance, to determine alternate routes and hee in conformity with the tentative plan, and in some cases 81 :



EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS AND AAAIS 16-17


	@ 73, INSTRUCTIONS TO UNITS DURING RECONRAISINCE Sta a commander goes forward on reconnaissance, he ins ne the officer left in command (normally the executive) ae : following points as far as may be desirable or practicable:

	a. The tactical situation. ;




	Db. Probable route of reconnaissance party.




	c. Troop movements desired, if any. : :




	d. Time when and place where further orders will be issued.




	@ 674, Time AVAILABLE FOR Reconnalssance SURO) oe time available for reconnaissance varies with ees a i i i be able to go in tions, searchlight units must promptly, and their employment must not be delayed w undue reconnaissance. Reconnaissance must be as eae as time permits, but must be completed in time to ae 2 patteries to march to their positions without halting. ue ae ever possible, commanders must allow sufficient time oy é ordinates so that their reconnaissance can be complete during daylight hours.




GROUP RECONNAISSANCE


	B75. Purpose—The purpose of the group ae ae connaissance is usually general in nature and consis- dl e a of a map reconnaissance pased primarily on the c! ee o location, and plans of action of the forces or elemen toes protected. Information of the terrain is generally w ae from the map. This is a matter of necessity ee oe covered by a searchlight group is too large for a oe ee personal reconnaissance. AS a ea reconn' nder selects the locati — : Dear Abit ariiiekt units within each battalion area

	to insure coordination between the battalions.

	b. Command post.




	c. Bivouac of headquarters battery.




	d. Rear echelon.







	@ 76. ConsIDERATIONS GOVERNING SELECTION OF POSITIONS FOR Group INSTALLATIONS.—a. Command posts—(1) A command post should be well protected, concealed, and established to facilitate the transmission of orders and the conduct of official business required in the tactical operations. It includes the commander's station, telephone central, and mes-Sage center,

	(2) In forward areas, AA command posts are located near those of the army or force commanders.

	(3) In rear areas, the command post of AAA defenses of an area should be located at a center of communication, and should be such as to facilitate the establishment of communication with the fighter command, with subordinate units, with AWS, and with adjoining defenses.

	b. Headquarters battery—The group headquarters battery, less detachments, is located under cover in the vicinity of the group command post.

	c. Rear echelon.—The rear echelon is the place where the supply, maintainance, and administrative units perform their work. The position selected should give the rear echelon maximum concealment and protection consistent with the exercise of its functions. In forward areas, the rear echelon is usually located with the corps troops. In rear areas the forward and rear echelons will normally be combined,




SEctTion III




BATTALION RECONNAISSANCE


	@ 77. Purpose.—a. (1) The purpose of the battalion commander's reconnaissance is to enable him to verify the suitability of positions chosen from the map for the elements of his battalion. He will verify the Suitability of the following, selected tentatively by map reconnaissance:

	(a) Positions of battalion command post and observation posts.

	(0) Position of service elements of headquarters battery.




	(ec) Some, or all, of the routes to positions.




	(2) The searchlight battalion commander will rarely be able to visit each searchlight position before the position is occupied, because of the large number of searchlights and the distances involved. He may, however, be able to inspect. one or more key light positions.



EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS AND AAAIS 80-84


	b. The battalion commander should visit each position at the earliest opportunity. In making his reconnaissance, the battalion commander should satisfy himself that the general locations selected are such as to permit his subordinate commanders to select and occupy the best obtainable positions under the circumstances.

	HH 78, Awricipation or Future Movements.—When the situation is such as to indicate the probable character of displacement to be made, the battalion commander makes, or causes to be made, such reconnaissances as are necessary to permit the prompt issue of orders when movements to new positions are required.

	H 79. Metmops.—c. Battalion commanders employ such members of their staff and such personnel from the organizations of their units as they may desire for assistance in their reconnaissance. Personnel accompanying the battalion commanger on his reconnaissance are called the battalion commander's party.

	b. Reconnaissance may be made in whole or in part by the pattalion commander, by members of the battalion staff, by battery commanders, or by the battalion commander accompanied by the battery commanders, depending on time available and extent of reconnaissance required. In general, reconnaissance is made by one of the methods given below. In each case the reconnaissance must be preceded by a map study to select tentative positions.

	(1) The battalion commander makes all reconnaissance.




	(2) The battalion commander, assisted by his staff, makes the entire reconnaissance. This or the foregoing method may be employed if time permits. Under certain circumstances, it may be necessary or desirable for the battalion staff to make all reconnaissance.

	(3) Each battery, platoon, or unit commander reconnoiters a particular area for his own positions. This method is employed when the time is very short.

	(4) The battalion commander, accompanied by the battery commanders, visits all sites.

	Mf 80. Procepure WHEN Time Is AvatLasLe.—The following procedure by the battalion commander in making a reconnaissance when considerable time is available is outlined as




	one method. It mu: e varie e situation deman stbe varied as th situation demands.

	a. Makes a map reconnaissance to select locations ions forfor a all

	b. Makes decision as to when movement of troops is + begin. This decision is based on orders from hi: he ae Manders, mission, time, and availability of routes ee

	ae Makes decision as to how the ground reconnaissance is made and determines the party to accompany him. d. Gives or sends orders to t! he battalion i ex i

	battery commanders covering oe




	(1) Enemy and friendly situations.

	(2) Troop movements desired, if any.

	oo(3) Time when and place where further orders will be

	e. Makes reconnaissance.




	a ee to Point where officers have been directed to semble and issues his order for occupation of the positions.

	@ 81. BATTALION Commanp Post.—The command post of the Searchlight battalion will generally be located in the vicinit; of group headquarters. :

	

	@ 82. Rear EcHELon.—a. The battalion rear echelon may be located near the battalion command Post or with th fi echelon of the group. ae b. Bivouacs of supply section —The su i . pply sect: headquarters battery may be bivouacked cone Seance the railhead or truck head or with that portion of the head quarters battery located in the rear echelon. oe

	@ 83. OBSERVATION Posts.—The observation posts, when de- sired, should be locat : uously. ~ cated so that they can function contin-




SEARCHLIGHT BATTERY RECONNAISSANCE AND OCCUPATION OF POSITIONS

@ 84. Barrery Commanper's RECONNAISSANCE.—a. Purpose. Because will of the extensive area covered, one individual oe be able to select all of the actual searchlight position, on the ground. As soon as practicable, the battery on mander inspects and verifies all light positions. In ee the battery commander selects, first on the map a ee iti he battery commani 5 n the ground, positions for t ¢ oe park and maintenance section Cee ee led, near good roads, al reference to the platoons, concealed, & gt; es i i ), and the location of the beyond hostile artillery range), - a = ly near the mo Jon of battery headquarters (usual c ay The general plan of illumination for the searchlight aren is prepared by the searchlight battalion commander and his staff. If more than one battalion of searchlights are included in the defense, the coordination of light ee will be accomplished by the senior commander present. 4


	b. Procedure.—When the searchlight battery comman er roneines the orders of the battalion commander, or ae he communicates the plan, including tentative routes 0: eo communication if used, to the platoon OS aaa directs them to select the actual positions of the lig! (o) the ground. .

	H (AISSANCE.—a@. Purpose.— E 85, PLAToon CoMMANDER's RECONN: ! 5 The purpose of the searchlight platoon commander's recon.

	issance is to— : ie a Verify the suitability of the searchlight positions selected from the map. -

	




	Select routes to positions. : ; ' & Decide on method of establishing eee




	




	i nd post. 4) Select location for platoon command | . Select, with the chiefs of section, locations for detector units, control stations, searchlights, power plants, and ma-

	ine guns. ae o making his reconnaissance, the platoon commander should take the following personnel:

	(1) Section chiefs.




	(2) Communication sergeant. ee




	if practicable. (3) Detector commanders, 1 : :




	c. Procedure—(1) The platoon commander, having Co ceived his battery commander's plan for eee i hh light position and, he searchlights, proceeds to eac po : - chiefs of section, selects the actual positions of the ee on the ground. At the same time he makes such other decisions and selections as are indicated in a above.




	(2) Whenever practicable, all reconnaissance is completed during daylight hours.

	@ 86. Barrery Commanp Post.—The battery command post of the searchlight battery will be centrally located with reference to its platoons. It may be desirable to locate the searchlight battery command post at or near one of the platoon command posts,

	@ 87. Praroon Commanp Post.—The command post of the searchlight platoon is located in the middle of the forward area of the platoon sector and on suitable high terrain.

	@ 88. ConsiperaTions AFrEctING SELECTION oF SEARCHLIGHT PosITIons.—a. Field of illumination —Searchlights should be so located that they have an unobstructed field of illumination of 360° in azimuth. When requirements of security from hostile artillery fire make it necessary, they may have a minimum elevation of 15°. Otherwise they should be able to illuminate the entire area.

	b. Low-lying mists.—Low-lying mists interfere with the operation of the light, and areas in which these mists collect at night should be avoided.

	e. Distance from gun batteries.—Searchlight positions, in general, should not be closer than about 1,000 yards to any gun battery. Pick-up lights should be at least 500 yards from

	roads and railroads upon which there is considerable traffic. d. Facility of movement.—In order to facilitate change in location, supply, and administration, it is important that the position of the light be such that it may be moved readily.

	

	e€. Concealment of position and approaches.—See chapter 7. f. Noninterference with operation of other troops.—Searchlights must not be located where they will illuminate any friendly elements which may be observed by the enemy. Inasmuch as searchlights are likely to draw hostile fire, they should be located as far as practicable from the personnel and matériel of other organizations.

	@ 89. Occupation or Posirions.—a. General—Because of the extensive area covered by a searchlight battery when in position, it is not practicable to move to Positions as a battery. Routes to positions will be selected and the battery will be divided into platoon serials for movement by sep-



to the general platoon areas. As each platoon ah area, it will be further subdivided into smaller detachments. Three of these detachments will each re a detector section and a searchlight section, and will b is commanded by a section sergeant, while the other three ies each consist of a searchlight section under the command a a searchlight sergeant. eee ae will procee the positions selected. au ae at postions the procedure is as indicated in a above, the section chief reports to the platoon po mander and receives orders which include ae as : position, route, and communication. If the fee 2 a been previously marked, the section chief (assistec yy ee detector commander in those detachments eee a & lt; tector section) selects and Sees ee, r unit, control station, sea. , ; os oe uine gun. He then prepares the Seen a action, directs the movement of trucks to ee nee a and supervises unloading and preparation o E eee Lights may be kept in position, camouflaged as ia ee during daylight hours. The detector units wi e e & ae in the intelligence system and will also be in position bo a eet units —The choice of positions for the detector aC is of utmost importance. Successful oe as or more parts of the sector may be prevented Be ss oS which could be eliminated or reduced by a care ul ch eee positions. The most serious interference arises oe ee sets in the area or from echoes from objectives oe er ae aircraft, such as mountains, gas tanks, water tanl S, ae : towers, ships, office buildings, or factories ee - ee surface to the line of sight from the detector. Objec' . ae give trouble when located closer than 2,000 yards excep ae objects within 100 yards which may introduce errors nae ie ing. While an elevated position for the detector 1 2 i" greater effective ranges, consideration should also k ae & lt; fixed echoes and interference between mounts, whic! ue 2 exist from such a position. Protection from fixed ec! a from interference from other sets may be provided by dana ing features of the local terrain or by constructing ar protection if terrain protection is inadequate. Considerable care is required in the selection of a position which will give protection from ground echoes and protection from other detectors in the area, without causing loss in sensitivity or introducing errors in tracking. Each position must be tested before final acceptance. See FM 4-176 (now printed as FM 4-145). Not only must the location be satisfactory elec- trically, but it must be made inconspicuous from the air. Enough space about the detector unit should be available to permit easy assembly and manipulation. Available cables for uses between the searchlight and detector are 250 feet Jong but the searchlight should be placed within 50 feet of the detector. The power plant which is a part of the detector unit is carried on a trailer or power truck. It is connected to the detector by 150-feet electrical cables and should be displaced from the detector by the distance conveniently allowed by the Gables. If Possible, it should be placed under nearby trees, concealed from hostile observation, and pro- tected against bomb fragments and small-arms fire.

a. Control station —The control station should be placed to provide an unobstructed view at least equal to that of the searchlight. Its maximum distance from the searchlight is limited by the cable length which is 500 feet in the latest equipment; its minimum distance should not be less than 50 feet.

e. Power plant—The power plant should be placed under concealment and should be protected against bomb frag- ments and small-arms fire. Present equipment provides two 200-foot cables to connect the power plant with the search- light.

f. Local defense machine gun.—Kach searchlight section contains a caliber 50 machine gun for local defense. This weapon will be centrally located with reference to the ele- ments to be protected, preferably in an elevated position with an all around field of fire.

g. Cover—As soon as possible after a position has been selected, steps should be taken to provide cover for the men and matériel against blast and fragmentation from aerial bombs and artillery shells. (For a discussion of passive measures of defense, see ch. 7.)
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Section I — GENERAL


	@ 90. EXPLANATION OF Terms.—Throughout this manual ue term "cover" is used to indicate the means employed for the prevention of injuries to personnel or matériel; the be: "concealment" is used to indicate the means taken, by ul ' lizing natural concealment or erecting camouflage, to De hostile discovery of installations or personnel. Both terms are included in the term "protection."

	

	RVATION.—Observation is direct or indirect. ' 5 Poe observation is by direct vision, aided or Bene py field glasses or telescopes. It may be terrestrial or aerial, obtained from observation posts, balloons, or airplanes.

	b. Indirect observation, by far the more effective, is the study of aerial photographs. The camera registers all details in exact relation to each other. The expert interpreter is remarkably skillful in translating apparently insignificant details in such photographs into important military intelligence.

	@ 92. Conceatment.—Concealment in the case of AAA is sought from hostile observation from high points within the enemy lines (terrestrial), or from hostile aerial eo photography, and attack. In addition, positions should be made inconspicuous from possible ground approaches.




Secrion II




CAMOUFLAGE AND CONCEALMENT

M@ 93. Genrrat.—Camouflage is the work done to deceive the enemy as to the existence, nature, or location of troops, stabs lishments, and matériel. Deception of the enemy is the prime object of camouflage. Concealment from view is not essential, provided the object camouflaged appears as a natural part of its surroundings. Confusion rather than concealment may sometimes be the more effective camouflage.


	94. Means or CAMoUFLAGE.—Deception of the enemy is gained by—

	a, Suppressing all signs of unusual activity in the area, or deceiving the enemy as to the purpose of such activity.

	b. Blending the object into its surroundings, or making it appear to be something else.

	M95. Retative Importance or Factors.—In general, effective camouflage depends on the following factors in the priority indicated:

	a. Proper choice of position.




	b. Camouflage discipline.




	ce. Proper erection of camouflage materials.




	d. Suitability of camouflage materials.




	H 96. Importance or Camour.ace.—AA searchlight units will be subject to attacks from the air and ground. All personnel must realize the importance of making their positions inconspicuous by concealment and camouflage. The problem is made more difficult because of the need for a clear overhead field of illumination. Also the searchlight installation, with its searchlight, detector, power plant, control station, and cables, presents a peculiar pattern on the ground. These considerations emphasize the necessity for artificial concealment,

	@ 97. ConcratMentT FRom OBSERVATION—a. Terrestrial— Searchlight elements should always be made as inconspicuous as possible from ground observation. When emplaced within range of hostile artillery, this is of utmost importance. In such cases, not only should equipment be concealed but also the searchlights should be given defilade.

	b. Aerial—In addition to concealment from ground observation, concealment from aerial observation and photog- 'raphy is essential in both forward and rear areas. It is obtained by the use of natural concealment and artificial camouflage. Positions of searchlight units must be con-



cealed, and they should, whenever practicable, be changed when there is reason to believe that they have been located


	by the enemy. ec. Night movements.—Movements of units may be made more secret by marching at night without lights. In forward areas this will be the rule rather than the exception, particularly when hostile aviation is active.

	@ 98. CONCEALMENT OF SEARCHLIGHTS AND AccESSORIES.—The dectector section will be operating during daylight hours as well as at night, and is therefore left in its position. In order to prevent loss of synchronization with the detector, the searchlight is also left in its location. Precaution must be taken to make the position of both of these units of equipment as inconspicuous as possible by using existing roads whenever possible and by selecting positions which will provide the best opportunity for camouflage, consistent with the accomplishment of the assigned mission.

	B 99. Dummy INSTALLATIONS.—da. Employment.—The construction of dummy positions will aid in the concealment of active positions. Also, areas containing no actual objectives may be made to resemble important areas with a view to confusing the enemy and diverting his attacks. Dummy installations are most effective when employed on a large scale to lead the enemy to false objectives. Hence, dummy positions and installations must not be constructed indiscriminately, but must be controlled under a general plan.

	b. Character and location —Dummy positions must be designed to present the appearance of improperly camoufiaged installations, as otherwise they are promptly identified for what they are, and care should be exercised in their construction. No serviceable or valuable equipment should be used in dummy positions, and such positions should be located at least a quarter of a mile from genuine installations so that fire attracted will not injure elements of the defense. Evidences of activity about dummy positions, as paths and movements of personnel, must be present to increase apparent reality. Abandoned positions left jntact as to camoufiage may conceal the departure of the occupying unit and also serve as dummy positions.




	ree See AND OTHER INSTALLATIONS.—Headquarters and ice units in the vicinity of searchli i ! ht units sh Jocated in concealed positions. iti However, S wh Hee. i such units,is motor parks, 5 and similar simi installatio: sta ce eehi eelocated at such distance fro: m searchlight i units Toe that the dis- ee former will not reveal the latter, and so Be ant for one will not fall on the other I i L . In such = tions, cover for service units and installations may ae required, eebut in any 'y evevent, they should be concealed and

	ae eae Pees MarERIAts.—Natural vegetation ints remote from the installation in its normal position, @ can be used t 0 make excellent ieee c:; However, é vegetation laid flat Teflects light i and is See i from above; also, the use of ited Wythe ? by such materials is limited hatural growth of the locality in which it is areas ae

	@ 102. Ners.—a, Chicken wi : —t, n wire, although heavier and bulki seas nie of net, holds its form better and is ae € and hence is more satisfactory for i positions, ' as in rear : areas. i Ordinari arily, the aestandard c ae net, because of its portability, is used with mobile ae

	oe pps of nets should be supported flat on wire y stretched, . as a sagging net seen friom above the Bei appearance eee of a round hole. Hither net may 'be i or artificial material, the former beine ced a e first sign of wilting . The garnishing ishi s Le oe a pattern corresponding to the terrain. ee ete be ee along such natural lines as hedges i s, or ditches. If no such lines are avai : I : Wailable, exroe irregularity of edges becomes necessary, not irregu-Fe of 2 to 6 feet, but of 20 to 30 feet. Also, an essential cee ee nets with burlap is to thin the material ir. arly toward the edges on a lar; i 5 u y 3 ge pattern in or avoid a regular outline or visible shadow. The object. nN is a bristly texture with contained shadows on top Hee irregularly to transparent ed ges. Actiiviti under the thicker portion. oe

	@ 103. 3 Derams or Camour.AGE.—For details i erection of camouflage, see FM 5-20. eee




	@ 104. Superviston—Camouflage must be judged from the point of view of the enemy which, with respect to AAA camouflage, is generally from the air. Hence, frequent flights should be made prior to and after the erection of camouflage. The prior flights furnish a pasis for the planning of camouflage installations and the later a check on the effectiveness of the installations and on camouflage discipline. A study of aerial photographs of an area made before and after occupa~ tion and camouflage therein furnishes the best criterion for the concealment of installations.

	@ 105. Discipuive.—Next to the proper choice of position, camouflage discipline is the most important factor in the effective value of camouflage. Camoufiage discipline involves confining movements to designated routes, closing nets when not firing, repairing or changing covering material when necessary, keeping men under concealment when enemy airplanes are overhead, not allowing smoke to appear near the position, keeping ammunition covered, not allowing trucks or other vehicles to stop in daylight on the road near the position, and not permitting transportation to turn around near the position. Confining movements of personnel to designated routes, thereby preventing the forming of new paths which are easily spotted on aerial photographs, is the requirement most difficult to enforce. Under the fatigue and strain of active conditions, effective camouflage discipline can be maintained only with the most thoroughly trained personnel, The plan for enforcement of camouflage discipline must include the roping or wiring in of open paths or trails and camouflaging them where necessary, and the requiring of all personnel to remain under concealment so far as practicable.




Srcrion IIL




COVER.

@ 106. Generat.—Cover is the means employed for the prevention of injuries to personnel and matériel. Normally, cover is required for protection against the blast effect of shells and bombs and against the splintering or penetrating effect of fragments or small caliber projectiles. The requirements for a bombproof shelter (5 feet of concrete


	to withstand a 6-inch shell or equivalent bomb) are such that unless natural cover is available, complete overhead protection will never be provided. Dependence for protec- tion must be placed on dispersion and concealment, fox- holes, and parapets. Combat experience has shown that for protection of personnel the foxhole is best. For the weapons themselves, protection is provided by dispersion and concealment. Excavation and parapets will provide additional lateral protection from blast and fragmentation.

	@ 107. Drratrs or Desicn ann Construction.—For details of design and construction of overhead and other cover, see FM 5-15. :

	1 108. Cover ror MaT#Rie. AND PERSONNEL.—d. Searchlights.— When time is available, limited protection may be given to AA Searchlight matériel and personnel by the digging of circular pits or erecting parapets of such depth or height as will not obstruct the operation of the equipment. The power plant may be given protection by locating it in woods, ravine, or depression, with defilade from enemy fire. If, because of limited cable length, cover is not available for the power plant, it should be given artificial protection.

	b. Machine guns.—In areas where AA machine guns may be taken under fire by ground weapons, the emplacements may consist of pits about 7 to 8 feet in diameter, and of Such depth that the gun can be fired at ground targets. Parapets at least 3 feet high should be constructed wherever antipersonnel bombs may be used. Part of the mate-Vial required for constructing a parapet may be obtained from the earth excavated in digging the pit. Trenches should be dug for the protection of personnel, the storage of ammunition, and the water chest operator.

	c. Command posts.—Because of the wide dispersion of searchlight units, group and battalion command posts can generally be located under natural cover and concealment. The same may be true of the searchlight battery command post. For all command posts, location may be restricted by communication requirements,

	= 109. DISPERSION.—Dispersion is an effective means of minimizing the effects of bombardment attack or artillery shell-



ing. The massing of vehicles and personnel should be avoided. On the march, a column having no more than 10 or 12 vehicles per mile affords an unprofitable target for bombardment. In bivouc or in occupying a bosition the qaximum use should be made of dispersion, consistent with the accomplishment of the mission and considering other defense measures.


Srction IV




LOCAL SECURITY


	H 110. Genrrat—Security, as applied to AAA, is the all around protection of a command by the adoption of See tive measures to prevent surprise and interference by the enemy and to minimize the effect of an attack from the jJand or from the air. The necessity for security is basic in every action in war from the time of the first ee encounter to the final battle and must be uppermost in the minds of the commanders of all echelons. Every Oe is responsible at all times for the security of his command.

	@ 111. Puases—a, When beyond striking distance of hostile main forces—AAA units not in the vicinity of hostile roan forces are not subject to an attack by infantry supported by other arms. Such units are, however, subject to aerial attacks, to attacks by mortorized or mechanized forces, and

	Hs airborne troops. o ee striking distance of hostile main forces.— When AAA units are located in forward areas or in the vicinity of the hostile main forces, they may be subject, in addition to the attacks mentioned above, to attacks by infantry supported by field artillery and other arms.

	@ 112. Means or ATTAINING.—d. Information —In either phase, timely, accurate, complete, and continuous information as to the location, strength, composition, and capabilities of the enemy is the most effective means of attaining ee s ri ainst surprise. te most effective means of minimizing

	the effect of attack from land or air is concealment from enemy observation as discussed in section IT.




	ec. Organization of the ground.—Security against land attacks by foot troops, cavalry, or mechanized units, and the protection of the command from gunfire or air attack is increased by such organization of the ground as the situation permits. This organization includes the construction or improvement of obstacles, planting of antitank mines, clearing of fields of fire, preparation of defensive positions to include the siting of AAA weapons for ground fire, and the construction of splinter-, bomb-, and gas-proof shelters,

	d. Other means.—Other means of security, when not in concealed positions, include dispersion of troops and matériel when halted and rapidity of movement and extended intervals between vehicles when on the road. The final active means of security is the readiness for employment, in position or on the march, of all available AAA weapons,

	@ 113. Derense Acamvst Grounp Forces—As the mission of AAA is the defense of personnel and ground establishments against the attack of hostile aircraft, it will generally be located well within the security lines established by other ground forces. However, searchlight units will be subjected. to ground attack by foot troops, cavalry or motorized units, mechanized forces, or airborne troops. Where it can be done without interfering with their normal missions of firing on hostile aircraft, the machine guns will be so sited that they may be employed against mechanized or other form of ground attack. In the event of attack, searchlight units and detachments protect themselves with weapons furnished them for local protection.

	$1114. Active Loca, DEFENSE AGAINST AERIAL ATTACK.—A searchlight unit, in accomplishing its primary mission, must provide incidental protection for its own elements against aerial attack.

	a. Searchlights—Searchlights, like guns, must be sited in exposed positions in order to operate effectively. While in operation there is no concealment of their positions from hostile aircraft and in the event of low-flying attack against the position, their defense must be furnished by the organic machine guns.

	bo. Small-arms fire—When not actively engaged in manning AA equipment, and when firing has not been prohibited,



all individuals fire their small arms on hostile low-flying aircraft.


	i 115. Passive Loca. Derense AcaAInsT AERIAL ATTACK.—d. As far as is consistent with the accomplishment of the searchlight mission, the troops employ passive means of Oe against aerial attack and observation in addition to appro priate active means. :

	b. On receiving a warning of an approaching aerial at. tack, troops in position and not actively engaged in manning . searchlight equipment, or in bivouacs or billets, seek the nearest concealment or cover and remain motionless.

	c. Troops must be prepared: to accept casualties rather than to permit aerial attacks to be effective. Troops ee in manning searchlight equipment must remain at t a posts and continue to perform their duties, relying on such cover as has been provided for their protection. When a situation is such as to indicate the necessity for continue movement and a command is subjected i frequent air attacks, maximum advantage is taken of dispersion and available concealment and cover without unduly delaying the movement.

	@ 116. DEFENSE AGAINST CHEMICAL Arrack.—Details of defense against chemical attack are given in FM 21-40.







CHAPTER 8 SUPPLY AND EVACUATION

Paragraphs == 117-124 -- 125-127 Srction I. Supply___- II. Evacuation.


SEcTion I — SUPPLY


	® 117. Genrrat—tThis chapter covers the supply of searchlight units. Officers detailed on supply duty should refer to FM 100-10 for definitions and basic supply procedure.

	118. SuppLy Acencizs—a. Searchlight battalions have the personnel and transportation required to draw and deliver all classes of supplies. The group does not carry any supplies for the battalions. The supply section of the group headquarters battery draws and delivers supplies for the group headquarters battery only.

	b. All supplies which are procured by requisition are first requisitioned by the batteries. The battalion supply officer consolidates these requisitions and forwards a consolidated requisition to the group or other higher echelon supply officer. This supply officer in turn forwards his consolidated requisition to the next higher supply echelon,

	¢c. When requisitioned supplies become available, each supply unit is notified in turn down to the battalions. The battalion supply sections then draw and distribute the supplies from the nearest depot.

	# 119. CLassI Suppiizs (Rations)—The forward flow of rations is normally automatic, based on daily battalion, or group consolidated reports of actual strength. A daily train carrying the needed supplies from depots in the communications zone is sent forward for each division and for corps and army troops. Upon arrival at the railhead, the rations are picked up by the battalion supply sections.

	H 120. Cass II Suppiims (SupPLIES anD EQUIPMENT PRESCRIBED BY TABLES OF EQUIPMENT) These supplies are requisitioned, drawn, and distributed as described in paragraph 118.




	® 121. Cuass III Suppries (GASOLINE AND O1L).—The army quartermaster establishes gasoline and oil supply points at all railheads and depots or at convenient locations, such as civilian gasoline filling stations, on the main supply routes. Each vehicle sent to an army supply point replenishes its supply at a convenient gasoline supply point at or en route to the army supply point. Vehicles remaining in the forward areas are resupplied by exchanging empty containers for full ones brought forward from gasoline and oil supply points by unit transportation.

	Mi 122. Crass IV Suppries (ARTICLES or MisceLLanrous Na-TURE) —Supplies such as construction material are normally requested through special requisitions. The receipt and delivery of such supplies are the same as for class II supplies.

	B 123. Crass V Supplies (AMMUNITION) —a. For replenishment of ammunition, battery commanders submit periodic expenditure reports to the battalion supply officer. A consolidated report is transmitted to the group or other higher echelon munitions officer who forwards it to the proper requisitioning or procuring authority. The unit reports are made by telephone, if possible, and later confirmed by written reports. Extra ammunition normally is ordered forward by higher authority whenever an increased supply appears necessary.

	b. The battalion supply platoon is employed to draw and distribute ammunition from the supply point to searchlight positions. However, when ammunition expenditure is rapid or the distance to the supply point great, the battalion supply platoon vehicles may be used to bring ammunition to an intermediate supply point, from which the battery vehicles will supply the batteries.

	124, Variations IN Suppty Causep By TacticaL EMPLoy- 'ent.—d. When the searchlight unit is operating as part of an army, the foregoing methods of supply will normally be applicable.

	b. When the searchlight battalion is operating in a harbor defense or in its immediate vicinity, quartermaster supplies will be obtained from the harbor defense quartermaster. Medical, ordnance, or other supplies will likewise be obtained through corresponding harbor defense supply officers to the



extent available or obtainable: i : ; otherwise, by speci: isi tion or call on higher supply echelons. ee ee wee operating in the communications zone or zone of ce erior and at a considerable distance from an army ae camp, - station, the battalion, group, or other unit eeTeceive its supplies direct from a railhead i and by local



SECTION IT



EVACUATION


	@ 125. Mepica, Prrsonnen ATTACHED To A i medical detachment with the eee ce ane battery of the searchlight group, but each battalion in thi group has a medical detachment. For command pur, ae and for administration and supply, the battalion ae 1 detachment is an integral part of the battalion. ce

	am ee me ORGANIZATION During Compara. For combat the re detachment is broken down into a battalion ation detail and battery t aid details f for attachment to oo battery. The battalion aid station detail Supervises the me ee ical service of the battalion. Itis organized to provide an Supply, and evacuation service for the battery al etails; for establishment and maintenance of battalion ee stations and dispensaries; for care and treatment of ee ee no vicinity of battalion headquarters; and on an isi i t i f ae Supervision of the dental pence of the

	0. A battery aid man is assi; ned t A dressings and first aid. = 0 each battery to provide

	5 127. Funcrionrne During Comepat.—a. In general, the tac- e uleyes by combatant units determine the tactics to be es ae by attached medical units, and the tactics em- pees i ee detachments in the field should have as eeeobjective the renderin; i 'g of support and assistance to

	i In the field, the battalion aid station is established at oe the rear echelon of the searchlight battalion head- ae ers. From this position, the surgeon maintains contact with battalion headquarters and with each battery aid detail



supervising, reinforcing, and to a limited degree, Supplying these latter units with medical supplies and materials. 2


	c. Aid stations should not be established near ammunition dumps nor in proximity to the designated parking places for artillery vehicles. They may be established near roadways, but never at important points such as road intersections and crossroads. A road in the immediate vicinity of an aid station is desirable to insure evacuation by ambulance.

	d. During periods of activity the battery aid men live with the batteries to which attached, and return to their sections only at such times as the battalion is brought together for rest or training. When a battery remains in one position for a considerable period of time, battery aid men obtain a small surplus. of medical supplies with which to establish local aid posts near the battery positions. Battery aid men care for the casualties occurring in the battery and se post in the vicinity of the guns when the battery is firing or receiving hostile fire. Casualties are promptly removed to a place of safety, given first aid, tagged, and carried or directed to an aid station. Evacuation from the battalion is as directed by higher headquarters. In stabilized or ae tially stabilized situations, the battery aid men are a e to report at least once daily to the battalion aid station or the purpose of giving information and receiving instructions.
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SrEcrion I



ESTIMATES AND PLANS

H 128. GeneraL.—For a form for an AAA commander's estimate of the situation and plan see FM 4-100.


SrEcrion IIT




FIELD ORDERS


	Hf 129. Genrrat.—For general information on orders and annexes, as well as for the technique of preparation of a field order, see FM 101-5. Ordinarily, AA commanders will issue either oral or dictated orders which may later be confirmed by written orders. In the paragraphs below are given check lists which may be used as reminders in the preparation of AAA field orders, for units assigned or attached to the field forces. It is not to be inferred that all items listed must be included nor that other items are umnecessary. However, those items which are included should be expressed in the Proper sequence. A trained commander or staff officer pre-Pares an order to fit the situation, not a form.

	H 130. Stanpive Oprratinc Procepure.—In every unit, Standing Operating Procedure should be prescribed by the com-Mmander whenever possible. This procedure covers those features of operations which lend themselves to a definite or standardized procedure without loss of effectiveness. The adoption of such procedures will save time in the prepara- tion and issuance of orders, minimize the chances of con- fusion and errors when under the stress of combat, and greatly simplify and expedite the execution of operations in the field. (See FM 4-100.)




HW 131, Group CHEck List. a : :


	i, a. Enemy situation—information of hostile aerial activity : to include types of airplanes, character and method of attack, locations of airdromes, landing fields, and probable route of approach.

	b. Tactical plan of the supported unit and locations of elements to be protected—locations of adjacent Os tion units, if known; locations of balloon barrages; activity of friendly aviation affecting the employment of the AAA; location of adjacent AAA, and, if the group is part of a brigade, the plan of the brigade and mission of other groups of the brigade.




	2. Decision of the group commander—to provide searchlight illumination for certain areas, units, or estab-

	ishments. : 3. a. eae for each searchlight battalion—to provide protection for certain units, areas, or establishments: Detachment of units or reversion to battalion control



of detached units. 'When applicable, the general location of one or all of the batteries. Be

Movements or routes—regulation by divisions of movements through their areas or assignment of routes to positions. :

Special instructions as to searchlight control. :


	b. Instructions applicable to all battalions—time wins ready to go into action; displacement; camouflage; instructions to accomplish coordination between or among the battalions and with aviation units, balloon barrages, and adjacent AAA units; secrecy; restriction of movements; priority on roads. :

	4. Locations of service elements if they can be prescribed at the time and instructions relative to rations.

	2. Ammunition supply points; special instructions as to ammunition supply. ;






Aid station or instructions covering evacuation. :

5. Special instructions relating to signal communication. Antiaircraft artillery intelligence service (AAAIS).

Axes of signal communication for group and battalions when applicable. .

Command posts for group and battalions.



@ 132. Batrarion Cueck List,

1. Enemy situation.

Plan of action of supported unit, including zones of action, sectors, or bivouac areas, and missions of subordinate units; locations of troops and establishments requiring protection; plans of friendly aviation as they affect the employment of the organic fire units; location of adjacent AAA, balloon barrages and aviation units, if known; plan of action and mis-Sion of adjacent AA battalions.


	2. Decision of the battalion commander—to provide searchlight for certain units, areas, or establishments.

	8. Position, route, mission, normal and contingent sectors, detachment of units or reversion to battalion control of detached units.

	x. Instructions applicable to more than one battery—time when ready to go into action: withholding action; instructions as to control; camouflage, instructions to accomplish coordination with aviation, with balloon barrages and with adjacent AAA units y SCCKECy,; restriction of movement; priority of targets, priority on roads. :




	4. Location of service elements if it can be prescribed at the time and instructions relative to rations; location of and instructions for ammunition train when applicable; location of aid station, or instructions covering evacuation.

	5. Plan of signal communication,



Special instructions relating to the AAAIS.

Axes of signal communication for the battalion, when applicable.

Command posts of the battalion and each battery, when applicable,



@ 133. Barrery CuEeck List.

1. Enemy situation—special information regarding enemy aerial tactics.

Battalion commander's plan, plan of action of supported unit, including zone of action, sectors, or bivouac areas, and missions of supported units; location of troops and establishments requiring protection; plans of friendly aviation as they affect employment of the battery; loca tion of balloon barrages; location of adjacent and/or other AAA units,


	. Decision of the battery commander based on his mission. N

	3. Position for each fire unit, and instructions for its internal protection.



Instructions on special employment of particular matériel, for example, detectors. 3

Routes to positions.


	x. Special instructions as to fire control—sectors of fire; method of occupying position; secrecy; camouflage; cover; restriction of movement; local defense; when to be ready to go into action; priority of targets; withholding action; priority on roads; alternate position,

	4. Supplies; aid station, or instructions covering evacuation. Location of trucks not required at positions. Location of maintenance section.

	5. Plan of signal communication, including at least one alternate.



Location of spotting stations. Special instructions relating to the AAAIS.

Command post or posts (platoon).


	TM 134. Marcu Orpers—All march orders should follow the prescribed form of the five-paragraph field order. If the convoy is large or if the march is to require several days, the march order may be accompanied by a march table. (See FM 101-5.) In a small unit such as a battalion, especially when part of a larger command, the battalion commander's order may be quite brief and may be issued orally. Check list for march orders follows:

	1. Enemy and own situation.




	2. Order of march.






Time of departure.

Initial point.

Exact route to be followed (use map or overlays).


	Statement as to maximum allowable Speed. Destination of unit or daily run. :

	3. Instructions for various organizations of the convoy Instructions applicable to all organizations are in- cluded in the last subparagraph lettered "x," 4, Administrative details, such as supply and Mescin 5. Information and instructions as to Means and aoe tenance of communication between units of the

	

	convoy.



Time of closing old command post and of opening the new one, and positions en route.

@ 135. Warning Orpers—A warning order should precede the march order. It should be issued as soon as information of a mee is received, The proper use of warning orders will allow subordinates time to prepare for a contemplated move and will avoid keeping them alerted over an extended period.








	INDEX
	



	AAAIS: Paragraph
	




	General
	= 32



	Operations
	47



	AAA operations cente
	



	General
	48



	Operations 59
	



	Action:
	



	Going into_ 65
	



	Going out of_
	66



	Air. landing troops, spread beam defense against 26
	



	Assignment, searchlight 2 9
	



	Attack, low, spread beam defense against_ 24
	



	'Azimuth data reader a 42
	



	Balloon Barrage liaison officer = 55
	



	Battalion check list.
	Se,



	Battery check list_ s 133
	



	Belt Defense a 18
	



	Camouflage:

Discipline ==
	= 105



	Importance_ s 96
	



	Materials. a it
	



	Means_ = 94
	25102



	Nets -
	



	Supervision 104
	



	Carry lights 65
	



	Check list:
	



	Battalion.
	



	Battery.
	



	Group
	



	Command net, platoon.
	



	Commander, searchlight_
	



	Communication officer.
	



	Communications.
	



	Concealment -
	



	Control, searchlight
	



	Control station, description_
	



	Cover:
	



	For matériel and personnel 108
	



	General 106
	



	Data lines, telephonic_ 38
	



	Data reader:
	42



	Azimuth _

Range 43
	



	Defense against—
	



	Aerial attack = 114,115
	



	Ground forces_ 113
	



	Defense belt 18
	



	Defense, planning. 71
	



	Definitions 11
	



	Direction finding (D/F) an
	



	Dispersion.
	













	Disposition— Paragraph

Of searchlights

With guns

Dummy installations_ 4 99
	
	Page

6

22)

92




	Duties of searchlight co:

Emplacement of seen

Evacuation _
	
	55

101



	Field orders, general_

SSS SEE 129

Fighter-searchlight team:
	
	103



	Purpose. 12

Requirements 13
	
	



	Glare barrage 31

Group check list.

Gun operations office: 52

Guns, searchlight defense for. 20
	=, 131
	31

104

50

22,



	pick-up

Tnitial

Intelligence net, area.

Intercept officer.

Intercept unit_ 11

Interception, low, sprea: 25
	
	61

57,

48

26



	Landing strips, spread beam illumination of_ 30

Liaison officer, balloon barrage_ 55
	
	30

51



	March orders. 134

Mission, searchlight_ 'lt

Multiple target, illumination_ 67
	
	106



	Objective, defense of small 21

Observer:
	
	



	Paratroops, spread beam defense against_ 27

Pick-up, initial 63

Plot observer:
	
	



	1 44

Direction finding (D/F)_ 57

Situation board 58

Positions:
	53

45
	



	Occupying. 89.

Selecting group- 16

Selecting searchlig: 88
	
	



	
	46

43
	










INDEX








	INDEX
	




	Reconnaissance, battalion:

Methods

Procedure_
	Paragraph

=

19,



	Purpose _

Reconnaissance, battery_

Ground ~
	80

ate

84



	Group, purpose of.

Instructions during_
	72

=

75

73

3

85



	Searchlight

area.
	eS



	Description_

Searchlight disposition

With

guns
	



	Searchlight mission.

Unit assignment_
	



	Unit control
	



	Security:
	112

110



	Single target, illumination_

Situation board plotter
	64

58

6



	Against low attack_
	22

27

24



	Against paratroops_

Against water-borne attack.

Assist low interception.
	27

29

25



	Employment of_

For landing strip:

Standing Operating Procedur
	23

28



	Supply

Targets:

Multiple
	67



	Single

Warning orders

Warning, telephone_
	64

135

37








About this edition

FM 4-106 — FM 4-106 — Antiaircraft Artillery Field Manual. Employment of Antiaircraft Searchlights and the AAAIS

Public domain (U.S. Government work)

Public domain (U.S. Government work). Mirrored by T.REX ARMS.

Source: https://archive.org/details/FM_4_106_A_A_F_M_E_A_S_AAAIS_1943


EPUB/media/file13.jpg





EPUB/media/file8.jpg





EPUB/media/file39.jpg





EPUB/media/file21.jpg
40 ANTIATRCRAFT ARTILLERY FIELD MANUAL

LEGEND
) - DETECTOR 8 SEARGHLIGHT
© - SEARGHLIGHT
&) - sus-conTroL POINT
~PRINCIPAL CONTROL POINT






EPUB/media/file12.jpg





EPUB/media/file14.jpg





EPUB/media/file20.jpg
/:
kglj i






EPUB/media/file7.jpg






EPUB/media/file11.jpg





EPUB/media/file15.jpg





EPUB/media/file23.jpg
COLORED STRIPE THROUGH
CENTER SAME GOLOR AS
AZIMUTH GIRCLE.

=

3
32






EPUB/media/file10.jpg
10000 Yords






EPUB/media/file40.jpg
LLOuhr line of lights.

Probable course of
fighter "A" 2

N o e S

Probable course of |
fighter *8*






EPUB/media/file29.jpg
b
Light changing farg:
while still in action

A\

1
|
[}
1
I

e

changing tar

osition prior to)

gef






EPUB/media/file1.jpg
Pe Qogig

€.000uds
W





EPUB/media/file16.jpg
DIAGRAM OF A TYPICAL PLATOON
COMMAND NET:

© TELEPHONE AT DETECTOR

O TELEPHONE AT CONTROL STATION.
g TELEPHONE AT COMMAND POST,







EPUB/media/file9.jpg
EMPLOYMENT OF ANTIAIRCRAFT SEARCHLIGHTS AND AAAIS 18

should cover the frontier continuously, with its ends extend-
ing far enough beyond the limits of the defended area to make
it impracticable for the enemy to avoid it by circumvention.
Where an inland objective is being defended, the outer line of
lights should be at least 10 miles from the objective. In

OUTER BOUNDARY

Radius of orbit
circle 2 1/2 Mi.

-

van

Radius of orbit
circle 2 1/2 Mi.

REAR BOUNDARY

L—— 25 Miles ——————4

Ficure 9.—Belt defense.

7 1/2 Mi.






EPUB/media/file22.jpg





EPUB/media/file0.jpg





EPUB/media/file17.jpg





EPUB/media/file26.jpg
Aircraft
ABA Situotion B4y __Stotus Board
120 120 12 (YPLATFORM

o—0 o—ru
s,

]
O 01 00 Gieisp between

O Or oo Ploting Boards
QrQ Q“ . 0

A 2
PLATFORM

PERSONNEIL,





EPUB/media/file34.jpg
— = Direction of Flight

~ —o
ne @ @B e o | © (10 (0






EPUB/media/file35.jpg





EPUB/media/file27.jpg
Large iliuminated zone

around targe}

P9

WF?ONG

e





EPUB/media/file3.jpg





EPUB/media/file18.jpg





EPUB/media/file42.jpg
RESTRICTED
FM 4-106

WAR DEPARTMENT

ANTIAIRCRAFT
ARTILLERY FIELD MANUAL

&

EMPLOYMENT OF ANTIAIRCRAFT .
SEARCHLIGHTS AND THE AAAIS
30 June 1943






EPUB/media/file19.jpg





EPUB/media/file36.jpg
Direction of Flight =

L P MR S R iR






EPUB/media/file33.jpg
(10)

©
© / o
/,> ,//Elra:mn of
=g
@ ) 3
& ()
@





EPUB/media/file28.jpg
“{w_Small illuminated zone
around torget

RIGHT





EPUB/media/file41.jpg
Normal position of “

orbiting beacon 7—-’}
: Orbiting circle
Fighter —=__ i

Orbiting beacon depressed
toward intersection fo | Attitude as dir-
guide fighter pilot || ected by
Il Intercept Officer
\!

Dio. 54 MI'QIA—-

7-12 Miles

of forward lights





EPUB/media/file2.jpg
a.roﬁnd the defense, increasing its depth to about 14 r

- Soso ingon ki Crsrila i ia
S0 12000 ° 4 0 Voros WEES
Yaros MILES Ficure 3.—Design of a typical searchlight defense.

FIGURE 2 —Desien of a tvnical searchlicht defense.





EPUB/media/file32.jpg
J» ~ Approaching illuminated
target

@

7 25°1030°

Course of
plane &
~

Point of nearest approach

Carry light A"





EPUB/media/file37.jpg
‘uorgBwIog ouerd SIAI} MW B JO UOHBUTWN[I— 9§ TUADLL

i

20, 13610} U0 G B b —SiubI #buy o uoydanq
_cw.onm_v 30 juiod

28, 496104 uo 9@ 2 -spubI






EPUB/media/file6.jpg





EPUB/media/file24.jpg






EPUB/media/file5.jpg
6.

7
>
HEAVY WOODS
D

o~ s S e S S e
S e o e e,
TARD: 273





EPUB/media/file38.jpg
-

| \/ N /W\/,, \M.\M.

” e \\
o






EPUB/media/file31.jpg
< Direction of fiight

Unilluminated zone
100 small to enable
sfficient attack by
fighters.

Enlarged view

of intersection. Approx. to scale

for on olfitude of
20.000 feet





EPUB/media/file25.jpg





EPUB/media/file4.jpg





EPUB/media/file30.jpg
Large unilfuminated
one_ovailable for
aftack by fighters.

Enlarged view

of intersection. Approx. to scale

20,000 feet.

for an alfitude of ~





