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UNITED STATES GOVERNMENT PRINTING OFFICE WASHINGTON ; 1943

FM 17-12, Armored Force Field Manual, Tank Gunnery, is published for the information and guidance of all concerned.

IA. G. 062.11 (3-11-43) ]

BY ORDER OF THE SECRETARY OF WAR:

G. C. MARSHALL, Chief of Staff.

J. A. ULIO,

Major General,

The Adjutant General.


DISTRIBUTION:

D 2 (5), 17 (20): IR 2 (5); Bn & H 17, 18 (10); Bn 2 (3); C 17 (20); IC 2 (20).

(For explanation of symbols see FM 21-6.)

TRAVERSE RIGHT

STEADY ___ ON

ONE TWO HUNDRED

FIRE b. Tank gun, moving target.

GUNNER

TANK

SHOT

TRAVERSE LEFT

STEADY _ _ON

EIGHT HUNDRED

LEAD ONE ZERO

FIRE c. Coaxial machine gun, stationary target.

GUNNER

TRUCK

CALIBER THIRTY

TRAVERSE RIGHT

STEADY… ----- ON

FIVE HUNDRED

FIRE d. Bow machine gun, stationary target.

BOG

DOUGHS

RIGHT FRONT

FIRE e. Platoon commander concentrating fire of section on stationary target.

FIRST SECTION

ANTITANK

WATCH MY BURST

The platoon commander's tank then fires until the target is plainly indicated to the others, after which he commands:


FIRST SECTION ONE EIGHT HUNDRED FIRE





SECTION VII — INDIRECT LAYING


	· 57. GENERAL.--a. Indirect laying occurs whenever the gun-. ner cannot see the target. Battle experience has shown that indirect laying is extremely common with modern medium tanks. Antitank guns are often attacked at ranges of 3,000 to 4,000 yards, and even higher, with the tanks defiladed from enemy view.

	b. The first step in indirect laying training is clear cut explanation that indirect laying requires only that someone who can see the target transmit to the gunner changes the elevation and in direction which he applies to the gun in order to hit the target. Make the men realize that indirect laying is easy to understand and to use.

	c. Before training the men in any type of indirect laying, explain its employment (par. 58). Drill the crews in indirect laying by means of simulated firing exercises. After the men understand the mechanics of indirect laying, have simulated firing from tactical positions. Conduct terrain walks and have the crews select defiladed positions. Comment on their selections, keeping in mind the problem of minimum elevation (par. 60).

	* 58. TYns.-Three types of indirect laying employed in tank units are:

	a. One tank in defllade.-The tank is placed in a defiladed position. The tank commander places himself where he can observe the target. He then lines in the gun and target, and adjusts fire on the target. Communication between the tank commander and the gunner is ordinarily by voice. The purpose of placing a tank in a defiladed position and firing by indirect laying is to enable it to destroy targets without exposing itself to enemy fire.



[image: Figure, page 54]

b. Two or more tanks in defilade.-Where two or more tanks are placed in a defiladed position, each tank commander may line in his tank and the target. Usually, where there are more than two tanks, an observer (the platoon commander or platoon sergeant) lays them parallel. (See fig. 30 and par. 63.) One observer (usually the platoon commander or platoon sergeant) always adjust the fire of all the tanks. Communication may require voice relay or radio.

[image: Figure, page 55]

FIGouR 31.-Measuring gunnery angles in mils.

A platoon commander might use this method of indirect laying to establish a base of fire with part of his platoon while the remainder outflanks the target. A company commander might use it to establish a base of fire with one platoon while the remainder of his company maneuvers to attack the objective.

c. Tanks as auxiliary artillery.-The most advanced type of indirect laying occurs when tanks are used as auxiliary field artillery. Examples: forcing a river crossing, passage of defiles, passages of defended mine fields, and like operations. One or more companies of tanks are placed in position and their fires massed on a target. The division artil lery command selects the positions, completes the survey, and prepares data for each tank platoon so employed (considering the tank platoon approximately equivalent to a battery of 75-mm artillery). Extra ammunition required is supplied at the firing position by truck. The organic ammunition load of the tanks is left intact for use in later stages of the operation.

E 59. THE MnL.-. In gunnery, angles are measured in "mils." The full circle contains 6,400 mils. That is:


360°=6,400 mils 1'=18 mils approximately (actually 17.8)



Gunnery angles are measured clockwise (fig. 31).

[image: Figure, page 56]

FIGURE 32.-Relation of mils to width (in yards) and distance (in oo1000s). (Not drawn to scale.)

b. It is also true that 1 mil is subtended by 1 yard at a distance of 1,000 yards (fig. 32). That is-


1 ril is subtended by 1 yard at 1,000 yards is subtended by 11/2 yards at 1,500 yards is subtended by 2 yards at 2,000 yards is subtended by 5 yards at 5,000 yards, etc.



Similarly--

150 mils is subtended by 150 yards at 1,000 yards is subtended by 225 yards at 1,500 yards is subtended by 300 yards at 2,000 yards, etc.

These relationships are accurate enough for gunnery calculations for any angle less than 400 mils.

c. Knowing any two of the figures involved, the third can be computed by the mil formula as shown in figure 33.

[image: Figure, page 57]

EXAMPLE I: COMPUTE THE ANGLE.

[image: Figure, page 57]

ANS: ANGLE IS 50 MILS (150 YDS = 50) )

EXAMPLE 2: COMPUTE THE BASE WIDTH.

[image: Figure, page 57]

40 $ |~ ANS: BASE IS 60 YDS (40*1I= 60 YDS 1.5

EXAMPLE 3: COMPUTE THE RANGE.

[image: Figure, page 57]

ANS: RANGE IS 5000 YDS (15 f= 75 YDS 5

FromuE 33.-Using the mil formula.

U 60. PLACING TANKS IN DEFILADED POSITIONS.--. To insure clearing the crest determine minimum elevation. Elevate the gun until the line of sight along the bottom of the bore clears the crest or mask. Measure this elevation by placing the gunners quadrant on the breech ring. Center the bubble by moving the quadrant arm. Add to the measured elevation the elevation for the ammunition to be used corresponding to the range to the crest plus 4 mils. This sum is the minimum elevation.

[image: Figure, page 58]
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FIoRaE 34--Do not place tanks on a reverse slope behind a crest. You may not be able to hit the target. Go a little farther back in order to get on a forward slope.


	b. Using the firing table for the ammunition to be fired, convert the minimum elevation into range. This range is the shortest at which the gun can be fired from that position.

	c. Do not place tanks close to a mask of trees or on a reverse slope behind a crest (fig. 34). When either of these things is done, the range corresponding to the minimum elevation required to clear the crest is so great that you may not be able to hit the target. As soon as each tank is placed in position, determine the minimum elevation and announce it to the observer. Do not fire at an elevation less than your minimum elevation.

	d. To facilitate adjusting fire, number the tanks, starting from the right flank (No. 1, No. 2, No. 3, and No. 4). Thus,



the tank on the right, facing in the direction of fire, is always designated No. 1 when using indirect laying, regardless of its permanent number in the platoon.

e61. INSTRUMENTS FOR INDIRECT LAYING.-a. Gunner's quadrant.-Each medium tank is equipped with a gunner's quadrant (figs. 35, 36). This device contains a bubble and a mil scale which permits the gun to be laid accurately for elevation.

[image: Figure, page 59]

FIGRE 35S--Gunner's quadrant.

b. Graduated elevating handwheel.-Medium tanks M4 are equipped with a graduated elevating handwheel (fig. 37). Each graduation represents a change of 1 mil in the eleva tion of the gun. The elevating handwheel has 25 one mil graduations.

NOTE.-When using the graduated elevating handwheel it is essen- tial that the gunner hold on to the wheel throughout an adjustment. If he does not, the wheel will turn and the accuracy of the adjustment will be lost.

[image: Figure, page 60]

F'uue 36.--Position of gunner's quadrant on breech ring. 75-mm tank gun n3.

[image: Figure, page 61]

FIGURE 37-Graduated elevating handwheel, medium tank M4.

c. Azimuth indicator.-The medium tank M4 is equipped with an azimuth indicator (figs. 38 and 39). This is a dialed instrument with two systems of pointers. The first system indicates the number of mils which the turret has been traversed from the longitudinal axis of the tank. Thus, when the gun points straight forward, the bottom pointer reads zero; at right angles to the right, 1,600; straight to the rear, 3,200; at right angles to the left, 4,800. The second system (top set of pointers) can be set; at zero for any position of the gun and thereafter reads the number of mils which the gun has been traversed right or left from this position.

[image: Figure, page 62]

[image: Figure, page 63]

FIGUR 39.-Position of azimuth indicator in medium tank 1%I4.

d. Panoramic machine-gun sight-This instrument con- sists of a low power telescope mounted on a horizontal turntable graduated in mils (fig. 40). Each M4 medium tank platoon will be equipped with two of these sights mounted on tripods to be used like aiming circles for laying the guns.

[image: Figure, page 64]

FIunRE 40.-Panoramic machine-gun sight M1918.


	· 62. LINING IN TANK AND TARGET.-To line in his tank and the target, the tank commander places himself on the line between gun and target and commands: LAY ON ME. The gunner then traverses the gun as indicated by the tank commander.

	* 63. LAYING GUNS PARALLEL.--a. The observer sets up his machine-gun sight and tripod where he will not be seen by the enemy.



[image: Figure, page 65]

FlGUFE 41-Laying tanks parallel.

b. With the sight scales set at 3,200, lays the vertical crosshair on the target.


	e. Tightens the lower locking screw in order to lock the sight and mount in this position.

	d. Commands: AIMING POINT, THIS INSTRUMENT. Each gunner then lays on the machine-gun sight and sets the pointers of his azimuth indicator at zero.

	e. Using the upper motion, the observer rotates the head of the sight until the vertical crosshair is laid on the center of the gunner's periscope on No. 1 tank.

	f. Reads the setting on the sight scales. (Always read the black numbers on the "tens" scale.) This is the deflection.

	g. Commands: DEFLECTION NO. ONE (so much).




	h. Determines and announces the deflection for the other tanks in the same manner.

	i. Each gunner sets the announced deflection on his azimuth indicator and traverses the turret until the azimuth indicator reads zero.

	j. The guns are now laid parallel (fig. 41).




	k. One tank can lay the others parallel by use of the azimuth indicator. Lay one tank on the target. Set the indicator pointers at 3,200. Then traverse until the sight is laid on one of the other tanks. Read the azimuth indicator. This is the deflection for that tank. Proceed as above.

	* 64. REFERRING TANKS TO AIMING STAKE.-If the observer expects to move from the position from which he laid the guns parallel, the gunner uses an aiming stake as an aiming point. The command is: AIMING POINT, AIMING STAKE, REFER. Without disturbing the position of the gun, the gunner sets the azimuth indicator at zero and has the aiming stake lined in with his sight.

	N 65. CORRECTING FOR POSITION OF OBSERVER.-If the observer is on the line of fire, laying the tanks parallel lays them on the target. If the observer is not on the line of fire, it is necessary to correct for his position. He estimates 'his distance from the line of fire. Next he estimates the distance from the observation point to the target. BY means of the mil formula, he determines the amount necessary to shift the guns (fig. 42). He shifts the guns as soon as he has laid them parallel. The shift is right if the observer is to the right of the tanks, and vice versa.



[image: Figure, page 67]

FoGURE 42.-Correcting for position of observer.

* 66. LAYING FOR DIRECTION USING A STAKED LINE.-W'hen tanks are used as auxiliary artillery, the artillery command will frequently stake out a line on the ground near the firing position. The artillery officer then gives the platoon commander an angle to use in laying the tanks for direction. The method used is as follows (fig. 43):

[image: Figure, page 68]


	a. Set up the machine-gun sight or aiming circle accurately on the line.

	b. Set off on the sight or aiming circle the angle' supplied by the artillery officer.

	c. Sight down the line at the most distant stake. The 3,200-0 line of the instrument now points either to the front or the rear. If it points to the front, it is laid on the target.

	d. If the 3,200-0 line points to the rear, leave the angle set on the instrument but sight down the line in the opposite direction. Sight on the most distant stake in the new direction. The 3,200-0 line is now laid on the target.

	e. The instrument is now laid in the direction of fire. Lay the tanks parallel to it by method already learned.

	* 67. LAYING FOR RANGE.-The observer estimates the range from the tanks to the target. Using the firing table, he converts the range into mils. Use the gunner's quadrant for initial laying. Use the graduated handwheel for range changes.

	* 68. CHANGING DEFLECTION.-If the command is RIGHT TWO ZERO, the gunnner merely traverses the turret to the right until the top pointer of the azimuth indicator has moved 20 mils. Shift to the left by traversing to the left.

	* 69. ADJUSTING FIRE.-a. General.-(1) The observer stays as close to the line of fire as the terrain permits. Moving to the flank distorts his sensings of range and deflection errors.

	(2) First, have the gunner fire a round where you can see it burst. Then, measure the deviation of this round from the target and give commands for changes in direction and elevation which will bring the next round on or near the target for deflection and which will bracket it for range. Split your bracket until the correct range is obtained. Then, fire a salvo (par. 70e) with all guns to check the deflection of each. When effective fire is obtained, change to volley fire (par. 70e).




	(3) When firing one tank in the preliminary adjustment of a section or platoon, the other tanks must follow the deflection and elevation changes given to the adjusting gun.

	b. Direction.--() In correcting direction, measure the deviation of the round from the target by means of the mil scale in the field glasses, or else by measuring it in mils using the hand or finger, the hand being held an arm's length from the eye (fig. 44). Everyone must determine and memorize the width of his hand, fist, and finger in mils. Having determined the deviation, have the gunner traverse his gun the proper number of mils. When adjusting two or more guns, measure the deviation of the center of the group of bursts.

	(2) The "sheaf" consists of the planes of fire of several guns handled as a group (fig. 45). A converged sheaf is one in which the fire is converged at the target. A parallel sheaf is one in which the guns are laid parallel. An open sheaf is one which is spread beyond parallel. Any gun badly out of place in the sheaf is corrected individually.

	(3) Use a converged sheaf for point targets (antitank guns, pill boxes) accurately located. When firing at area targets use a sheaf approximating 100 yards. The burst of a 75-mm shell covers an area 30 yards wide. Therefore, the maximum front which can be covered with fire with four tanks is 120 yards, the distance between flank bursts being 100 yards.

	c. Range.-These principles have been outlined in paragraph 54c. They are repeated here because of their great importance.

	(1) When the first round is sensed for range, change the range in the proper direction by an arbitrary amount of 400 yards, unless you know the round was near the target. When the round is far from the target, the change is greater than 400 yards. Make range and deflection changes bold enough to insure the next round appearing in the opposite sense. "Creeping" is an error of all inexperienced observers and is a thief of time and ammunition. After a bracket is obtained, further adjustment consists in splitting the bracket successively until effective fire is obtained. If you obtain a salvo giving both overs and shorts, change to fire for effect (volley



[image: Figure, page 71]

GuO E 44.-Measuring angles with the hand.

fire) immediately. During volley fire, the range of each volley as a whole is sensed.

[image: Figure, page 72]

FIGURE 45--Types of sheafs.

(2) Fire for effect is generally conducted at a single range. Range dispersion gives depth to the beaten zone. Fire sev eral volleys initially.' If this range gives a decided preponderance of overs or shorts, make an appropriate range change to center fire on the target.


	* 70. FIRE ORDERS.-a. General.-The sequence of orders is the same as for direct laying. Necessary additional information is shown below.

	(1) Target description. No change.




	(2) Type of ammunition to fire. No change.




	(3) Direction to traverse turret. See b below.




	(4) Stopping traverse. Not used.




	(5) Range. See c below.




	(6) Guns to fire. See d below.




	(7) Method of fire. See e below.




	(8) Fire. See f below.




	b. Direction-Initial orders are LAY ON ME or, for example, AIMING POINT, THIS INSTRUMENT, DEFLECTION NO. ONE, THREE ZERO NINE ONE. Subsequent commands are the deflection shifts, as RIGHT FIVE or LEFT ONE ZERO.

	c. Range.-The command for using the gunner's quadrant is, for example, QUADRANT THREE ZERO. The orders for range changes are, for example, up FOUR or DOWN SIX.

	d. Guns to fire.-To fire all the guns, preface the method of fire by "Platoon" or "Section." If you desire to fire one gun, say, for example, NO. ONE, ONE ROUND, FIRE.

	e. Method of fire.-When more than one gun is to fire, there are two methods of fire:

	(1) Salvo fire.-The command is: PLATOON RIGHT (LEFT), FIRE. This indicates the flank from which the guns fire successively. Fire is opened by the tank commander on the designated flank as soon as he is ready. Each gun follows in sequence 2 seconds after the adjacent gun has fired. If the wind is from the right, use salvo left, and vice versa.

	(2) Volley fire.-Change to volley fire as soon as you get effect. The order is: PLATOON (SO MANY) ROUNDS, FIRE. Each gun fires the specified number of rounds as soon as it is ready without regard to the other guns.

	!. Command to fire.-The command FIRE, given by the observer, is the authority for the tanks to open fire.



* 71. EXAMPLES OF INDIRECT LAYING.-a. Single tank.-Target: Antitank gun. Range: 2,000 yards. Ammunition: HE, M48 (supercharge). c=2.

[image: Figure, page 74]

FIGURE 46.

[image: Figure, page 75]

FIGURE 47.

[image: Figure, page 76]

FIraEs 48.

b. Two tanks.-Target: 88-mm AT gun accurately located. Range: 2,500 yards. Ammunition: HE, M48 (supercharge). c=2.

[image: Figure, page 77]

FIG7uR 49.

Commands Results Sensings UP ONE, SECTION O(Senses each RIGHT (Splitting a burst as it 2-mil or 100-yard appears.) bracket, effective Range fire will probably be correct. obtained on next Five left, round. Therefore, doubtful. fire both guns. Use salvo fire to chek k Ni i t h e deflection). FIRE. o0 5 0 5 10 NO. TWO, RIGHT FIVE, REPEAT RANGE, SEC- TION, ONE ROUND. (Fire volleys to completely destroy the target) FIRE.

FIGURE 50.

10 5 0 5 10

C. Platoon.-Target: Antitank guns located along edge of wood. Range: 3,500 yards. Ammunition: HE, M48 (supercharge). c=2 Distance from observer to target, 3,000 :yards.

Width of a 100-yard sheaf at 3,000 yards. 100=33 L4









	Commands
	Results
	8ensings



	PLATOON,

ANTITANK,

HE,

AIMING

POINT,

T H IS

INSTRUMIENT.

DERLECTION NO. ONE,

ONE TWO FOUR,

TWO

DEFSLFCTION NO. TWO.

TWO

ONE

SIX

SIX,

DEFLECTION NO,

THREE,

TWO

TWO

ONE,

ZERO

DU'FLEC

TON NO. FOUR,

TWO

SV EN.

TWO

FOUR

LENT

TWO

HUNDRED

(Correcting for po

sition of

observer)

SIX TWO.

QUADRANT,

NO. TWO. ONE ROUND,

FIRE.
	5040 3020 1

10 20 30 40 50

0
	Four zero

left,

doubtful.






FoIGUE 51.

[image: Figure, page 80]


Commands Results Sensings

DOWN TWO, PLATOON Over EoIGH (Target not Short accurately located Doubtfuill point, splitting Doubtful 200-yard bracket Deflection places fire in area crrect where target is (Deflection thought to be. of salvc Therefore, fire all sensed as a 40 30 20 O 0 0 40 (Mesured recting deflection to close sheaf to 40 30 20 0 0 0o 20

45 mils between flank burst. to determine if sheaf is more than 100 yds wide.)

NO. ONE, LEFT FOUR. NO. THREE, RIGHT 4 FOUR. NO, FOUR, RIGHT EIGHT (Cor-100 yards). UP ONE, (majority of rounds short; increase elevation) PLATOON, ONE ROUND, FIRE.

CUIGRE 53.




SECTION VIII — FIRING


	* 72. GENERAL.-a. Study FM 17-15 in conjunction with this section.

	b. Plan all firing in every detail in order that officers and men will obtain the maximum benefit from it.

	c. Use tactical firing positions and simulate battle conditions.

	d. Carry out care and maintenance of weapons during and after firing in order to accustom crews to performing these duties in the field. Whether the weapons are in the field or in garrison the bores must be cleaned with sal soda and boiling water on each of the three days immediately following firing.

	e. Men must know the results of their firing if they are to acquire confidence in their weapons and improve their technique. Massed firing at unmarked targets accomplishes nothing toward improving individual marksmanship. During individual marksmanship firing, only one gun will fire at a given target at one time. Score the target before another gun is permitted to shoot at it.

	f. Hold a critique on each problem immediately after it has been fired.

	g. Keep unessential personnel, both officers and men, at least 25 yards from the vehicles.

	h. Do not permit unnecessary talking in the immediate vicinity of the vehicles.

	* 73. TARGETS AND RANGES FOR FIELD FIRING.-Represent tanks by full-size silhouettes painted field-gray or brown, and placed both in the open and in "hull down" positions. Often it will be impracticable to have full-size silhouettes for moving targets, but whatever is used paint it gray or brown. Represent personnel by standard drab silhouette targets, E, F, and M (commonly called "bobbing" targets). Represent antitank guns by small panel targets, painted olive drab and placed in camouflaged positions. Ranges on which targets move continuously over the same path have limited value for training gunners; first, because the men soon learn



where to ambush the target, and second, it is rarely possible to mark the targets properly.


	* 74. CHECK LIST FOR FIRING.-Before leaving the park, do the following:

	a. Obtain all the necessary information about the firing. In particular, this includes location of firing positions, obser- ,vation posts, if any, type of firing, amount and kinds of ammunition, and safety limits.

	b. Leave the park in time to permit the guns to be in position and ready to fire at least 15 minutes ahead of the scheduled time.

	c. Check recoil mechanisms. Test firing mechanisms, breech mechanisms, elevating and traversing mechanisms for proper operation and functioning.

	d. Adjust the sights. In every park, have a convenient place where the sights can be adjusted with precision. Check the sight adjustment again on reaching the firing position,

	e. Check the gunners' quadrants. These get out of adjustment, owing to rough handling and failure to keep them clean. The quadrant is the basis of all adjustments of range scales, range quadrants, and bubbles; it must, therefore, be right.

	f. Check range quadrants, elevation scales, and bubbles, if installed on the materiel. Check other sighting equipment.

	g. Inventory ammunition to see that it meets the requirements as to quantity and type. Also, spot check it for condition.

	h. Check tools and accessories for completeness.




	i. Fully stow the vehicles.




	* 75. SAFETY MEASURES.-a. Responsibility.-The officer in charge of firing is responsible for all safety measures. He is assisted by an officer called the safety officer, who has no other duty than that of safety officer.

	b. Safety ofi~cer.-The duties of the safety officer are to-




	(1) Verify that the safety limits are established on the ground and are understood by all tank commanders and gunners.

	(2) Verify that the red flag is displayed at the control point before firing.




	(3) Check that the visible portion of the range is clear before firing.

	(4) Notify the officer in charge of firing when he is satisfied that it is safe to fire.

	(5) Be familiar with local range regulations.




	c. Safety data.-Prior to firing, the safety officer is provided with data pertaining to safety by the officer in charge of firing. Data should include the date of firing, gun position, right and left limits of fire, minimum and maximum ranges, and any special information necessary to insure safety.

	d. Safety precautions.-(1) Unnecessary accidents are as harmful in battle as in training. The purpose of safety precautions is to prevent them.

	(2) The officer in charge or safety officer should have radio communication with the platoon commanders in order to control the firing.

	(3) An overheated machine gun will often fire itself without intention of the gunner, due to heating of the cartridge in the gun. Always have tank cannon and coaxially mounted machine guns elevated after firing, in order that any accidental discharge of the machine gun will go above personnel moving about outside the tank. This procedure does not remove the necessity for clearing the guns.

	(4) Do not permit smoking in the vicinity of ammunition.




	(5) Caution crew members to stay clear of the path of recoil.

	(6) When tanks are firing on maneuver areas rather than on prepared ranges, the platoon commander, before giving the command to open fire, will take time to note whether any tank is liable to fire into a tree, fence post, or other obstruction.

	(7) Firing will not begin until the officer in charge has ascertained that the range is clear and given his authority to commence fire.

	(8) In emergencies, anyone may give the command CEASE FIRING. Firing will cease immediately, regardless of the source of the command.

	(9) Place a red flag on each vehicle firing. Remove the red flag and raise a white one to indicate that firing has ceased.




	(10) Prior to permitting personnel in front of vehicles or to moving any vehicle from firing line, weapons will be unloaded.

	e. To remove a jammed fuzed round from gun.-Whenever possible, remove a round from the gun by shooting it out. When this cannot be done, the round may be removed by forcing it from the chamber. This operation must be -under the direct supervision of an officer. Use great care not to strike the fuze and that personnel do not place portions of their bodies in front of the bore. Use a rammer with head of such a shape that the fuze is not touched.

	· 76. ADVANCE PLANNING FOR COMBINED WEAPONS FIR:ENG.- Draw up all tactical and firing problems to simulate battle conditions. Take reasonable precautions to avoid unnecessary or foolhardy risks, but the first consideration is battle training. Firing over the heads of troops from a moving vehicle is dangerous and will not be done. In order to take full advantage of firing problems, thorough advance planning and supervision is necessary. Where there is Lo be firing over the heads of troops, all gun positions and observation posts must be surveyed in, limits of fire computed, and individual safety cards or graphical sketches made with the data checked by a competent officer before issuing these cards to the safety officers. Prior to the problem, a careful reconnaissance of all positions must be made by the problem director, safety officer, and safety noncommissioned officers. At this time, instructions for the control of the problem are issued. The detailing of competent safety personnel and their instruction ahead of time, is the responsibility of the problem director. With so many dangerous factors involved, precautions to avoid serious accidents cannot be shuffled off at the last moment on junior lieutenants.





TANK GUNNLRY





APPENDIX I — GUNNERS' PROFICIENCY TEST, TANK GUNS




Introduction


	E 1. OBJECT OF THE PROFICIENCY TEST.-The object of the test is to-

	a. Provide a means of determining the proficiency of the individual crew member in gunnery.

	b. Provide the men with an additional incentive to excel in their work.

	* 2. RESPONSIBILITY FOR TEST.-The determination that a high standard of training has been attained before the crews are permitted to fire service ammunition is a command responsibility. The gunners' test is the means of determining the state of training. Training for gunners' test is an important part of unit training.

	* 3. CONDUCT.-The test will be conducted as prescribed by regimental and separate unit commanders. Conducting a test and preparing his men to take it is the finest type of training for a junior officer.

	* 4. RECORD.-The organization commander is responsible that a record is kept of the results of the examination.

	* 5. OTHER WEAPONS.-Similar tests should be conducted for machine guns, mortars, antitank guns, and assault howitzers.






Part I-Practical


	* 6. GENERAL.-a. The time for any trial is the time from the last word of the command to the soldier's report or signal "Ready."

	b. To obtain maximum credit, trials must be performed promptly and without hesitation. The size of the cut for time should be proportional to the amount of the delay.




	* 7. DISASSEMBLY OF BREECH MECHANISM (ONE TRIAL) ,--I. The soldier is in the turret. The examining officer commands: DISASSEMBLE BREECH MECHANISM. The soldier performs the operations as described in-

	(1) FM 23-81.




	(2) FM 17-66.




	b. Mark the soldier on the general merit of his work.




	* 8. ASSEMBLY OF BREECH MECHANISM (ONE TRIAL).-a. The soldier is in the turret. The examining officer commands: ASSEMBLE BREECH MECHANISM. The soldier performs the operations as described in-

	(1) FM 23-81.




	(2) FM 17-66.




	b. Mark the soldier on the general merit of his work.




	* 9. FUNCTIONING (ONE TRIAL).-The examining officer selects at least five groups, or parts, such as the firing pin guide assembly (percussion mechanism). He then asks, for example, "Explain the functioning or operation of the firing pin guide assembly." The soldier explains the functioning as described in

	a. FM 23-81.




	b. FM' 17-66.




	* 10. CARE AND MAINTENANCE OF WEAPONS (ONE TRIAL).--a. The piece is prepared for action. The examining officer commands: DAILY LUBRICATION TEST INCLUDING FILL-ING RECOIL CYLINDER(S). The soldier selects the proper lubricating devices and lubricants. He demonstrates; the lubrication of each place requiring daily lubrication, but does not perform the actual operation. The soldier (and assistant) demonstrate filling the recoil cylinder(s) as described in-

	(1) FM 23-81.




	(2) FM 17-66.




	b. Assess a penalty of 1/2 point for-




	(1) Each place missed or improperly lubricated.




	(2) Each time the proper lubricating device or proper lubricant is not selected.

	(3) Each improper procedure in filling the recoil cylinder(s).




	U 11. CREW DRILL (FIVE TRIALS).--Conduct the test by crew. Assign each crew member a position. The entire crew executes five of the movements prescribed in the appropriate crew drill. Have some of the movements executed through the hatches and some through the bottom escape hatch. After each trial assign each man a new position. Grade the crew as a whole in its performance of each trial. The grade given each individual is the crew grade less cuts for individual deficiencies. Examples of movements for the test are as follows:

	a. Action.




	b. Fight on foot.




	c. Abandon tank.




	d. Out of action.




	e. Secure equipment.




	J. Engine fire.




	g. Hull fire.




	* 12. DIRECT LAYING (TWELVE TRIALS).-a. General.-Place targets at ranges of 300, 500, 800, 1,000, 1,500, 2,000, and 3.000 yards. The gun is prepared for action. The examining officer checks the laying for range and deflection after each trial. Allow no credit if the laying is not precisely correct.

	b. Stationary targets (four trials).-(1) The soldier takes his position. The examining officer commands, for example:











	GUNNER
	GUNNER
	GUNNER




	TANK
	ANTITANK
	MACHINE

GUN



	SHOT
	HE
	THIRTY

CALIBER



	RIGHT

TRAVERSE
	TRAVERSE RIGHT
	TRAVERSE

RIGHT



	

STEADY-

ON
	

STEADY-

ON
	STEADY

ON



	FIVE HUNDRED
	TWO THOUSAND
	FOUR HUNDRED



	FIRE
	FIRE
	FIRE






	(2) On the command FIRE, the soldier lays the gun, calls "Ready," and moves his head clear of the sight.

	c. Setting leads (four trials)-(1) Use stationary targets.






The soldier takes his position. The examining officer commands, for example:

GUNNER GUNNER GUNNER TANK ARMORED CAR TRUCK SHOT HE CALIBER THIRTY TRAVERSE LEFT TRAVERSE LEFT TRAVERSE LEFT STEADY . . . ON STEADY . .. ON STEADY . . . ON EIGHT HUNDRED ONE FIVE HUNDRED FIVE HUNDRED LEAD FIVE LEAD ONE ZERO LEAD FIVE FIRE FIRE FIRE


	(2) On the command FIRE, the soldier lays the guns, calls "Ready," and moves his head clear of the sight.

	d. Tracking moving targets (four trials) .-The soldier takes his position. On signal from the examining officer, a vehicle starts across the line of observation. The examining officer gives appropriate orders. On the command FIRE, the soldier lays with the prescribed range and lead and tracks the target. On signal from the examining officer, the soldier stops tracking and the target halts. Blow a whistle to stop the tracking and at the same time wave a flag to stop the target. Have a man in the target vehicle constantly watching for the flag. This insures the target halting at the instant the signal is given.

	* 13. RANGE, SPEED, AND LEAD ESTIMATION (FIVE TRIALS).,-a. Select a varied piece of terrain. Place tanks, half-tracks, antitank guns, etc., at various unannounced, predetermined ranges (300 to 3,000 yards) from the observer. When commanded, vehicles are driven across the range at prearranged speeds, at right angles to the line of observation.

	b. The soldier takes his position. The examining officer designates one of the moving targets and asks:

	(1) What is the range? (Wt. 2 points.)




	(2) What is the speed? (Wt. 2 points.)




	(3) What is the lead? (Wt. 1 point.)




	c. The soldier records his estimates for range, speed, and lead for each trial. This test can thus be conducted for a considerable group. Cut one point if the error in range esti-



mation is over 10 percent; two points if it is over 20 percent. Cut two points if the speed is not estimated correctly as slow, medium or fast. Cut one point if the lead is not correct for the estimated speed.


	* 14. SELECTION OF WEAPON AND AMMUNITION (THREE TRIALS).--a. Select a varied piece of terrain. Place tanks, half-tracks, antitank guns, etc., at various ranges (300 to 3,000 yards) from the observer.

	b, The soldier takes his position. The examining officer designates one of the targets and asks:

	(1) Which weapon is to be used?




	(2) What type of ammunition is to be used?




	c. The soldier records the weapon, and type of ammunition to be used.






Part II-Written

NOTEr-For crews using other sights, the appropriate reticle will be used.


	1. If your gun and sight are 1. Never (they are paralperfectly adjusted, where will lelD. the lines through the sight and gun cross each other? (Circle the correct answer).

	At 500 yards 1,000 yards 10,000 yards Never (they are parallel)




	2. To adjust the sight and 2. 1,000 yards. gun accurately, what is the minimum range to a distant object which will give satisfactory results? (Circle correct answer).



500 yards 1,000 yards 10,000 yards Infinity.

3. In the sight picture (fig. 3. 54), show which ranges correspond to each line (or dot).

[image: Figure, page 91]

FIOURE 54.


	4. When laying a gun on 4. a stationary target, on what part of the target do you put-

	corresponding to the gun- target. target range?

	line or dot? target.

	5. You are adjusting your 5. sight, using the target shown in figure 55. Mark in the sight picture where the target will appear when the gun and sight are correctly adjusted.




	a. The range line (or dot) a. On the center of the

	b. The center (deflection) b. On the center of the



[image: Figure, page 92]

FIGURE 55.


	two methods do we have for target. adjusting fire on the target? b. Bracket the target.

	methods is best when the target. range is short and the target is clearly visible?

	method best? ammunition.

	this method be successfully than 1,000 yards. used?

	justment is best when the od. target is at a great range and/or is not clearly visible?

	method? less than 1,500 yards.




	6. In direct laying, what 6. a. Put the burst on the

	




	7. Which of the above 7. Put the burst on the

	8. Why is the foregoing 8. It is faster and saves

	9. At what ranges may 9. Generally at ranges less

	10. Which method of ad- 10. The bracketing meth-

	11. What is the usual ini- 11. Four hundred yards at tial range change when ad- ranges greater than 1,500 justing by the bracketing yards. 200 yards at ranges




	12. While adjusting by 12. a. 1,300. bracket methods, you get a b. Always split brackets. short at 1,200 and an over at 1,400. The burst at 1,200 appears much closer to the target than the one at 1,400.

	a. What is your next range?

	b. Why?




	13. You are a platoon 13. ANTITANK RIGHT FRONT, commander. A German 88- THREE LOW TREES, UNDER MIDmm AT gun is visible under DLE TREE ONE FIVE HUNDRED three low trees to your right TANK POSITIONS THERE (POINTfront. Your position is un- ING) UNDERSTOOD. der cover 50 yards to your rear. Two of your tank commanders are with you. You estimate the range as 1,500 yards. Give your commands as necessary to employ the fire of two tanks.

	14. You are a tank com- 14. GUNNER mander. A German AT gun ANTITANK is clearly visible to your right HE front. Your tank is under TRAVERSE RIGHT cover. You estimate the STEADY ..... ON range as 800 yards. Give EIGHT HUNDRED

	15. Show how the AT gun 15. appears in the sights when your gun is laid and ready to fire.




	

	




	your commands. PUT BURST ON TARGET FIRE

	






[image: Figure, page 94]

FIrGrE 56.

16. The burst appears as 16. Immediately relays the shown in the sight picture gun, then picks up the base (fig. 57). What does the of the burst in the sight, gunner do? traverses and elevates the gun until the target occupies the same place in the sight as the base of the burst did.

[image: Figure, page 94]

IkwuE 57.

17. How does the target 17. appear in the sight when your gun is laid for the second round?

[image: Figure, page 95]

[image: Figure, page 95]

FIGUrE 58.

second burst completely certainly short. hides the target, as shown in the sight-picture (fig. 59). Was the target hit?

18. The smoke from the 18. No. This round is

[image: Figure, page 95]

Fnlurx 59.


	

	20. How should the target 20. appear when your third round is fired?



19. When can you be cer- 19. When the strike of the tain that you have hit the projectile or the explosion of target? the shell moves any part of the target.

[image: Figure, page 96]


	FIGURE 60.

	21. You are a tank com- 21. GUNNER mander. Your tank has ANTITANK halted in a good firing posi- HE tion. From the turret you TRAVERSE LEFT see a Japanese self-propelled STEADY ..... ON gun go into position to your TWO FIVE HUNDRED left front. You estimate the FIRE range as 2,500 yards. Give your commands.

	22. Your first burst is be- 22. RIGHT ONE ZERO yond and 10 mils to the left DOWN FOUR HUNDRED of the target. Assume that or the elevation change for 100 DOWN EIGHT (graduyards range change is 2 mils. ated handwheel) Give your commands. FIRE

	
	







	23. Your second burst is 23. UP TWO HUNDRED "line-short." Give your corn- or mands. UP FOUR

	24. Your third round is 24. DOWN ONE HrUNDRED "line-over." Give your corn- or mands. DOWN TWO

	25. Your fourth round 25. a. REPEAT RANGE knocks a wheel off the target. FIRE

	




	




	26. You are tank com- 26. GUNNER mander and are opening fire ARMORED CAR on a German scout car trav- HE eling at medium speed from TRAVERSE LEFT left to right across your STEADY ...... ON front at a range which you ONE TWO HUNDRED estimate as 1,200 yards. LEAD ONE ZERO Give your commands. FIRE

	27. How does the car ap- 27. Lead is 10 mils. pear in the sight when your gun is laid? Assume gun with M/V 2,000 f/s.




	
	FIRE




	FIRE

	

	a. Give your commands. b. I want to finish that gun b. Explain why. and its crew with fewest rounds possible.

	




	






[image: Figure, page 97]
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FIum.E 61.

28. The first round strikes 28. UP TWO HUNDRED ahead of and a little below or the target, as shown in the UP FOUR sight-picture (fig. 62). Give LEAD FIVE your commands. FIRE

[image: Figure, page 98]

FIGURE 62.

29. How should the target 29. appear when the second round is fired?

[image: Figure, page 98]

[image: Figure, page 98]

FG95uE 63.

30. The second round ap- 30. REPEAT RANGE pears to strike just to the LEAD SEVEN left of the target, as shown FIRE on the sight-picture. Give your commands.

[image: Figure, page 99]

FIGURE 64.


	31. a. What is the best 31. a. The mil. unit of measure for leading a moving target?

	b. What initial leads are b. Five mils. Ten mils. used if the target is moving Twenty mils. at right angles to line of fire at slow, medium and fast speeds? *(75-mm gun, M3).

	sights"? (axis) of the gun parallel.




	

	

	32. What is meant by the 32. Placing the line of expression, "Adjustment of sighting and the center line




Question Answer


	33. a. You have correctly 33. a. The range is greater adjusted your sight. Then than 1,000 yards. you lay accurately and fire on a target which you estimate as 1,000 yards distant. The shot falls short. Why is this?

	b. In direct fire at a sta- b. The exact range. tionary target, what single element of the initial data do we not generally know?

	target what two elements speed. must we find out in order to hit it?




	

	c. In firing at a moving c. The range and the





TAB ULAJTION





APpENDIX 11 — REFERENCES


	U 1. DEscRIPTION.-a. Field Manuals (FM).-Field Manuals pertaining to particular weapons cover duties of crew aIembers in the service of the piece, mechanical training, operation, and maintenance. Field Manuals are obtained by requisition direct to The Adjutant General of the Army. Distribution is governed by FM 21-6.

	b. Technical Manuals (TM).-Technical Manuals are of two general classes:

	(1) Manuals containing all the essential technical information required by the using arms for the use and care of the particular equipment described. These manuals are distributed to companies using the equipment. Requisition is the same as for Field Manuals.

	(2) Manuals containing detailed instructions for maintenance and repair by ordnance personnel. These manuals are distributed only to ordnance units.

	c. Table of Basic Allowances (T/BA) and Tables of Equipment (T/E).-T/BA (T/E) No. 17 contains the allowances of all types of equipment to which units of the Armored, Force are entitled. Ammunition allowances for mobilization are also shown in this table. IThe T/BA or T/E is the au- thority for the requisition and issue of all items shown herein.

	d. Ordnance standard nomenclature lists (SNL).--SNL supplement the T/BA. The SNL for a particular weapon shows the tools, spare parts, accessories, sighting equipment, and articles for instructional purposes which an organization armed with that weapon should obtain. It is the authority for the requisition and issue of these items.

	e. Monthly digest of War Department directives.-This shows Field Manuals and Technical Manuals issued during a particular month and not shown in FM 21-6. To obtain complete coverage of training publications, check the digest for each month since the date of the latest edition of FM 21-6 and 21-7. The digest is distributed to headquarters of regiments and separate battalions.




	1. Index to Ordnance Publications for Supply (OPSI).- The OPSI lists the SNL's and is used to determine whether the SNL for a particular item of ordnance equipment has been published. It is distributed to all organizations receiving SNLs.

	g. War Department circulars.-Changes and amendments to the Army Regulations governing range regulations, training ammunition allowances, etc., are published in the War Department circulars which are distributed to headquarters of regiments and separate battalions.

	h. War Department training circulars.--These supplement the Field and Technical Manuals. Recently issued Training Films and Film Strips, not shown in FM 21-7, are listed in training circulars which are distributed to headquarters of regiments and separate battalions.

	i. Lubrication guides-Ordnance Field Service Bulletin, 6-series, Instructions for Lubrication of Materiel, will be distributed. War Department Lubrication Guides, which are lubrication check charts printed on heavy cardboard and metal bound may be obtained by requisition through the local ordnance officer, on the basis of one per weapon.

	j. Ordnance field service publications.-Ordnance field service bulletins, ordnance field service technical bulletins. and ordnance field service circulars often contain technical information of value to gunnery officers. These publications are distributed to division ordnance officers and ordnance maintenance personnel.

	* 2. GENERAL REFERENCES.-a. AR 35-6620, Expendable Property.

	b. FM 9-5, Reports of Accidents, Prematures, etc.




	c. AR 750-10, Range Regulations for Firing Ammunition.




	d. AR 775-10, Qualifications in Arms and Ammunition Training Allowances.

	e. FM 17-5, Armored Force Drill.




	f. FM 17-15, Combat Practice Firing, Armored Force Units.




	g. FM 17-62, Fire Control and Coordination.




	h. FM 21 5, Military Training.




	i. PM 21-6, List of Publications for Training.




	j. SNL F-69, Firing Tables.







ARMORED FORCE FIELD MANUAL


	k. SNL K-l, Cleaning, Preserving and Lubricating Materials.

	l. TM 9850, Cleaning, Preserving and Lubricating Materials m. TM 9-1900, Ammunition, General.




	n. TM6-220, Fire Control Instruments. (Includes compass M2 and field glasses.)

	o. Vehicle Stowage Lists.




	· 3. 37-MM ANTITANK GUNS.-a. FM 23-70, 37-mm Gun, Antitank, M3.

	b. SNL-A44, 37-mm Antitank Gun, M3.




	c. SNL F-184, Telescope, M6, and Telescope Mount, M:L9..




	d. SNL R-1, Ammunition, Fixed, All Types, for Tank, Light and Medium Artillery.

	e. TM 9-1245, 37-mm Gun M3, and Carriage M4, Ordnance Maintenance.

	f. TM 9-1940 (when printed), Tank and Antitank Cannon Ammunition, General.

	H 4. 37-MM TANK GUNS, M6.-a. FM 23-81, 37-mm Gun, Tank, M6.

	b. Firing tables and Sight Diagrams for 37-mm and 75-mm Tank Guns, published by Ordnance Department.

	c. SNL A-45, 37-mm Gun, M5 and M6.




	d. SNL G-103, Light Tank, M3, M3A1, M5.




	e. SNL R-1, Ammunition, Fixed, All types ,for Tank, Light and Medium Artillery.

	f. TM 9-725, Light Tanks.




	g. TM 9-732, Light Tank M5.




	h. TM 9-1940 (when printed), Tank and Antitank Cannon Ammunition, General (being published).

	· 5. 60-MM MORTAR.-a. FM 23-85, 60-mm Mortar, M2.

	b. SNL A-43, 60-mm Mortar, M2.




	c. SNL F-148, Sight, M4 (for 60-mm and 81-mm Mortars).




	d. SNL R-4, Ammunition, Trench Mortar, Including Fuzes, Propelling Charges and Other Components.

	e. TM 9-1535, Sights, M4, M3 (for 60-mm and 81-mm Mortar Mat6riel), Ordnance Maintenance,

	· 6. 75-MM ASSAULT GUN.-a. FM 17-25, Assault Gun, Section and Platoon.

	b. Field Manual-Crew Drill, 75-mm Howitzer Motor Carriage, M8.





TANK GUNNERY


	c. FT 75-1-2, Firing Tables-75-mm Ammunition.

	d. SNL C-26, 75-mm Howitzer (Pack), MI and MIA1.

	e. SNL F-214, Panoramic Telescope, M12 Series.

	f. SNL R-1, Ammunition, Fixed, All types, for Tank, Light and Medium Field Artillery.

	g. SNL R-3, Service Fuzes and Primers, for Tank, Light and Medium Artillery.

	h. TM 9-320, 75-mm Howitzer Mat6riel.




	i. TM 9-732B, 75-mm Howitzer Motor Carriage, M8.




	j. TM 9-1320, 75-mm Howitzer, Matdriel, Ordance Maintenance.

	k. TM 9-1551, Panoramic Telescope, M12 Series, Ordnance Maintenance.

	i. TM 9-1945, 75-mm Howitzer Ammunition.




	· 7. 75-nM TANK GUNS, M2 AND M3.-a. FM 17-66, 75-mm Tank Gun, M3, Mounted in Medium Tank, M4.

	b. Firing Tables and Sight Diagrams for 37-mm and 75-mm Tank Guns, published by the Ordnance Department.

	c. SNL C-34, 75-mm Gun, M2 and M3, and Recoil Mechanisms (Tank).

	d. SNL G-104, Medium Tank, and M4 Series.




	e. SNL fPl, Ammunition, Fixed, All Types, for Tank, Light and Medium Field Artillery.

	f. SNL PR3, Service Fuzes and Primers, for Tank, Light and Medium Field Artillery.

	g. TM 9-1940 (when printed), Tank and Antitank Cannon Ammunition, General.

	· 8. 81-MM MORTAR.--a. FM 17-27, 81-mm Mortar Squadron and Platoon.

	b. FM 23-90, 81-mm Mortar, Ml.




	c. FM 23-91 (when printed), 81-mm Mortar, Mounted in Combat Vehicles.

	d. SNL A-33, 81-mm Mortar, M1.




	e. SNL F-148, Sight, M4 (for 60-mm and 81-mm Mortars).




	/. SNL G-102, 81-mm Mortar Carrier, M4.




	g. SNL R-4, Ammunition, Trench Mortar, Including Fuzes, Propelling Charges and Other Components.

	h. TM 9-1535, Sights, M4, M3 (for 60-mm and 81-mm Mortar Materiel), Ordnance Maintenance.
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