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Artillery Organization and Doctrine

The mission of the artillery is to suppress, neutralize, or destroy targets in order to support the maneuver element in an attack, and to provide counterbattery fire in order to ensure fire superiority. This, in a nutshell, is the reason artillery exists. Prior to the outbreak of the Second World War, the artillery doctrine of the U.S. Army underwent a revolutionary change, complementing General Marshall’s vision of the Army as a lighter, more mobile, and flexible force to defeat the Wehrmacht. This change from the World War One concept of massive week long barrages to a more accurate and responsive system is the basis of American doctrine for the artillery to this day, simply expressed in three words. Shoot, Move, Communicate.

The basic organization of the artillery in the Army is the battalion, composed of three firing batteries and a headquarters battery, with a strength of 522 men and 12 guns. The 29th Division artillery consisted of three 105mm howitzer battalions, the 110th, 111th, and 224th, and one 155mm, the 227th. This gave the 29th forty eight tubes at the call of any unit, even as small as a patrol. In addition, each infantry battalion had a Cannon Company, composed of 4 self propelled 105 howitzers, for direct support missions. Range of the 105mm was 10,300 yards with a 35 pound High Explosive shell, and the 155 had a maximum range of 13,900 yards with a 95 pound High Explosive. All divisional artillery was towed, the self-propelled (SP) guns reserved for the infantry regiment’s Cannon Company. The ammunition for both types of gun are High Explosive (HE) White Phosphorous (WP) Illumination (ILA) Smoke (SMK) and Armor Piercing (AP). Fuzes available were Time (TI) Point Detonating (PD) PD with a .5 second delay (DEL) and Variable Time (VT) the “proximity fuze” introduced in late 1944. Employment of these shell fuze combinations varied depending on the type of target, and will be discussed later.

The American system of artillery employment was based on the principle of mass, and in order to achieve this, communication in the form of FM radios was used, connected to a new artillery specialty, the Fire Direction Center (FDC). The FDC was unique to American artillery. No other combatant had a system that allowed one observer to call down the fire of all the guns within range of the target. This system was responsible for the superiority of American artillery. The FDC was essentially a clearinghouse for information from the Forward Observer (FO) allowing them to quickly determine target information and gunnery solutions, and pass that target data to the firing batteries. FDC’s operated down to the artillery battalion level, and extended upward to the artillery commander for the entire division, General William Sands.

Each artillery battalion had a FO team, assigned a jeep with a SCR-619 radio and walkie-talkies. The FO and FDC concept was so new that there was no set number of men who comprised a FO team. At the very least, it consisted of an officer, a sergeant, a radioman, and as many wiremen or riflemen needed for the mission. FO’s operated with whatever company most needed their support Close relations existed between the FO and “his” rifle companies, and in the long training period leading to D-Day, many men in the rifle companies learned the basics of calling in artillery in the likely event that the FO was killed or wounded.

The Fire Mission

The five requirements for accurate predicted fire are this:

1. Accurate battery location.

2. Accurate target location.

3. Accurate computational procedures

4. Accurate weapon and ammunition information

5. Accurate compensation for non-standard conditions.

The FO has to worry about numbers 2 through 5. First, he must determine target location. This is done through one of three methods. A map and compass make this much easier, but can be dispensed with, however, accuracy will be compromised. The three types of fire mission are:

1. Grid. The observer locates the target by use of the grid system taught in the Soldier’s Handbook. 6 or 8 numbers are used, by plotting on the map with a protractor. This is the most common and simple method. Originally, American artillery used English measure in yards and miles. However, in Europe, metric was used, but the conversion took some time.

2. Polar. The observer gets target location by determining distance and direction from his position to the target. Useful at night, when the observer’s position was already determined prior to nightfall and map reading is problematic. Also allows adjustment by sound.

3. Shift from known point. Allows the observer to move concentrations from pre-registered targets (i.e. crossroads, villages or bridges) to cover enemy movements with fire and pin them in a kill zone. Again, useful at night or to cover a company’s defensive perimeter.

Accurate computational procedures. The FO must know not only his position and the enemy’s, but his relationship between the two. A vital part of the mission required by the FDC is direction, or how the observer is looking at the target. Otherwise, the FO can not correct the adjustments onto the target. Observation of a target is best done at an angle of 30 degrees or greater from the target, allowing better corrections for range error. His angle to target (Angle T) must be less than 500 mils for correct observation.At a last resort without a compass, the FO can tell the FDC to use the gun-target line (GTL) as a direction for corrections. Aerial observers must fly in a tight circle to maintain direction or use GTL.

Accurate weapon and ammunition information. The FO must select the right shell fuze mix to most effectively engage his target. Unfortunately, he doesn’t know how much ammo the batteries have. The call for fire is a REQUEST for fire support, and sometimes you don’t get what you want because of the situation in other areas or an ammo shortage (endemic in the ETO). The FDC must know the type of ammo and fuze to get correct gun data. Basically, HE/VT and WP/TI are most effective against infantry in the open. HE/DEL is good for dug in units with overhead bunkers or holed up in buildings, SMK/TI for blinding the enemy or covering your own movement. ILA/TI for lighting up the area at night or marking targets for close air support. HE/PD is a good all purpose round and always used for adjusting or registering rounds.

Accurate compensation for non-standard conditions. In a perfect world, artillery fire with the same data would always hit where you calculated it would. Weather, wind and other factors prevent this. Thus the FO has to adjust fire. Two rounds are fired, and the FO makes corrections (i.e. “drop 200, left 300) once again, two guns, two rounds. When the adjusting rounds are on target, the FO calls “Fire for Effect” and all the guns shooting this mission send the requested number of rounds in the requested manner. Generally, artillery in WWII fired by battalions, rather than batteries, hence two guns in the adjustment phase. The most devastating type of mission is the Time on Target, or TOT. This means all guns fire based on time of flight to all impact simultaneously on the target. At range, up to four volleys can be in the air at once impacting 15 to 30 seconds apart. This mission takes a long time to calculate and is best fired at irregular intervals. The first computer, ENIAC, was put to work calculating artillery firing tables to speed up TOT, an indication of how important this tactic was.

Putting It All Together

How did the FO put all of this math wizardry together? First, he had to establish a good working relationship with the maneuver element CO he was attached to, informing him of the capabilities and limitations of artillery support and integrating it into his overall mission. This was often a problem, as FO’s were usually very junior lieutenants. Some commanders expected miracles from artillery support without bothering to ask the expert artilleryman his recommendations. If he was smart, the FO leaned on his section chief, a Staff or T/Sergeant. If not, he probably didn’t last long. Later in the war, senior NCOs could and did act as FO’s. Second, he had to become expert at cover and concealment, and working independently, without supervision. Initiative was important, as well as communication skills and the ability to think calmly and under pressure. He had to be able to estimate range to target, direction, and employment of assets quickly and accurately while all hell was breaking loose. He had to know how close he could bring the different types of guns and projectiles in and employ the right ones for different targets. A 105 round has a kill radius of 30 yards, a 155, 50, and an 8 inch (240mm) from corps artillery over 100. High Angle for buildings, bunkers and reverse slopes. Time of flight, to determine when that German halftrack barreling down the road would intersect with the shells, or when to tell the CO to go so his men reach their objective in that golden moment after the last shell hits and before the Germans can react. When to call in illumination, and when to lay quiet. Where and how the Germans might be defending, attacking or retreating. All of this at an average age of 21. The American way of war is to lean on the supporting arms, and unfortunately, it is impossible to recreate. However, an understanding of the role of artillery is necessary in order to understand why the infantry behaved the way it did. It is a symbiotic relationship.
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APPENDIX I

HINTS FOR THE OBSERVER

(Taken from FM 6-135)

1. One of the most important skills in observation is the ability to read maps and photographs.

2. The use of the compass is necessary to the observer because he must be able to orient his maps and know his own location at all times.

3. Prepare a terrain sketch and keep it current.

4. Booby traps and antipersonnel and antitank mines are a problem encountered by most observers. When such obstacles are discovered, they should be marked and their location should be reported to higher headquarters.

5. Dig fox holes deep. Keep your equipment, radios, communication, and other equipment under cover from sun reflection and out of sight from observation. If possible, dig a connecting communication trench.

6. Know when and where patrols go so that you will not bring artillery fire on them.

7. Always know the location of forward friendly elements.

8. Be able to use field glasses skillfully.

9. Enemy guns, especially antitank guns which open fire on our attacking forces, are usually in the second line of defense. The close-up guns are waiting for an easy kill. Be on the lookout and see them first.

10. Even though you only see a small part of an object, such as a gun, tank, vehicle, or antitank gun, be able to identify it as enemy equipment.

11. Remember that CONTINUOUS AND CLOSE WATCHING of the target area is vitally important and may save valuable life and equipment.

12. Prompt and proper treatment of wounds will avoid shock, which is one of the real killers on the battlefield. Locate the medical aidmen and know the location of the infantry aid station.

13. Personal reconnaissance is better than any map for planning a forward movement. If reconnaissance is impossible, the careful study of air photographs will aid in planning movements.

14. Use every pair of eyes available to you to observe and designate targets for you. There are many pairs of eyes in your unit.

15. Know these words. WHO? WHAT? WHEN? WHERE? HOW? They are the key words for all observers and intelligence personnel when reporting enemy activities.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX II

CALLS FOR FIRE

(These are the complete verbatim calls for fire from the manuals for the three types of fire missions.)

Grid Mission: Adjust Fire- Basic

 

Element Example

1. Identification of observer. “LARKSPUR, this is LICORICE ONE”

2. Warning order. “Fire Mission”

3. Location of target. “Coordinates 555897, Azimuth 4340”

4. Target description. “Two machine guns dug in”

5. Type of adjustment (usually omitted, unless precision registration is desired)

6. Ammunition. (omitted unless something other than HE is desired in effect)

7. Fuze. (omitted unless something other than FZ Q is desired in effect)

8. Control. “Will adjust”

Polar Mission: Adjust Fire- Illumination at night.

Element Example

1. Identification of observer “LARKSPUR, this is LOLLIPOP”

2. Warning order. “Fire Mission”

3. Location of target. “Azimuth 1870, Distance 1600”

4. Target description. “Tank sounds to front”

5. Type of adjustment. (usually omitted, unless precision registration is desired)

6. Ammunition. “Request Illumination”

7. Fuze. (omitted, because you can only use FZ TI with ILA)

8. Control. “Will Adjust”

 

Shift from known point mission: Adjust Fire, targets moving.

 

Element Example

1. Identification of observer. “LARKSPUR, this is LUCIFER”

2. Warning Order. “Fire Mission”

3. Location of Target. “From Registration Point Able Baker 1001, Azimuth 2450,

Left 200, Add 100”

4. Target description. “Infantry platoon retreating to my left. Sweep and zone in

effect”

5. Type of adjustment. (omitted, unless precision registration is desired)

6. Ammunition. (omitted, unless something other than HE is desired in effect)

7. Fuze. (omitted, unless something other than FZ Q is desired in effect)

8. Control. “Will Adjust”

Note that the three types of mission are only differentiated by the order in which coordinates, azimuth and other information is given. This can cause confusion in the FDC on what type of mission is to be fired. In the 1960‘s, the type of mission (Grid, Polar or Shift) was clearly announced after the warning order to solve this. Most of the “short rounds” that caused friendly fire in WWII were due to confusion or lack of skill on the observer’s part, not through errors in the FDC’s calculations. Many infantrymen inadvertently called missions using their coordinates, instead of the enemy’s.(This happened on more than a few occasions when I was a FDC in the Corps. The new fire direction computers will alert the FDC that it cannot fire the mission because it is too close to an observer‘s recorded location) Most FO’s used a mimeographed set of sheets to facilitate ease of recording information and clearly transmitting it in the above manner to the FDC.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX III

Sample Fire Mission

Situation: An observer is attached to a rifle company at 0800, January 30, 1945. He has one BN of 105 and one BTRY of 155 howitzers on call. He has registered targets in his front at dawn.

Mission: To support advance of rifle company to Objective Lucky Strike, a stone farmhouse and barn.

Enemy: Possible enemy strongpoint and OP in and around buildings. MLR in woodline 500 yards to rear.

Action: Use 155mm BTRY to suppress strongpoint and 105mm BN to suppress MLR

Communications: 1 SCR-536 “walkie-talkie” linked to SCR-619 in FO communications Jeep.

The FO’s mission requires him to fire two missions almost simultaneously. A stone farm complex is best neutralized by employing the heavier 155 battery with high explosive shell and a delay fuze, and a converged sheaf. The delay will allow the 155’s to penetrate the stone exterior of the buildings before exploding. Since the objective of the rifle company is to take the strongpoint, the FO decides against using high angle fire, which would be more effective against the softer roof, in order to minimize adjusting rounds, which would tip off the attack, and to create holes in the walls for the infantry to gain access to the building without the risk of setting off booby traps that might be placed in doors and windows. These would also likely be blocked with debris or sandbags, hampering access to the riflemen. The converged sheaf is used against smaller targets. He decides to use the 105 battalion to suppress the MLR with a shell fuze mix of high explosive with VT fuze and white phosphorous with time fuze, in a common sheaf. The Germans have not been in the area long enough to construct holes with overhead cover, he hopes. In addition, the WP also will act as a smokescreen for the element assaulting the house. Most Germans were not exceptional shots, and he hopes the 105’s will keep them down long enough for the assault element to take the house and wipe out the OP, who would have control of the mortars, the most dangerous German weapon. Since he needs to hit two targets at once, and in coordination with an assault, he must control when the rounds impact the target. The guns will fire at his command. He flips open his map case and pulls out a mimeographed Call for Fire sheet. These were never standardized, but done in the most convenient manner for the FO. The one for the 155’s would look like this:

FM:FFE
CONC: LUCKY DESCRIPTION :ENEMY STRONGPOINT CORD:624198
AZ:3213 MOF:AMC # OF RDS:3 SH: HE FZ:DEL TOF________SHEAF:CONVERGED
SPECIAL INSTRUCTIONS:REQUEST TOF
 

The FO now turns to the second part of his mission, the suppression of the German MLR. Since he needs to keep the enemy’s head down during the time the assault element is in the open, and the distance from the farmhouse is far enough away to safely continue firing 105’s while they are exposed, he decides on a timeline mission. This allows him to coordinate two (or more) separate missions, starting and stopping them to achieve maximum support while simplifying radio communication. This is a planned mission, one that will take a little time to lay on, but always remember the Six P’s: Prior Planning Prevents Piss Poor Performance. If the higher ups don’t like it, screw them. They don’t have to take the house. You do. Nobody wants to die because some officer in his warm CP is cheesed off because you aren’t moving fast enough. Since he knows that the 105’s can fire twice as fast as the 155’s and the assault element will need at least five minutes to cross the open ground and get inside, he asks for 12 volleys, each 15 seconds apart. This means 144 rounds. The farmhouse and MLR have already been registered by the FO at dawn, so he can go ahead and call this mission without adjusting, in which case he would have to wait for the Germans to settle down again before springing his mission. Adjusting rounds would alert the Krauts. He’s counting on them sitting in their holes, eating sausage and dreaming of Lili Marlene instead of being alert. Since the Amis didn’t attack at dawn, they might wait. The plan is for the 155’s and 105’s to hit simultaneously, then when the 155’s are done continue the 105’s until the strongpoint is taken and the position consolidated. Blinded by their loss of the OP, the next move will depend on what the Krauts do. Here’s the call for fire for the 105’s.

 

FM:FFE
CONC:STRIKE DESCRIPTION:INF PLT DUG IN CORD:625220
AZ:3213 MOF:AMC # OF RDS:12 SH: HE/WP FZ:VT/TI TOF:______ SHEAF________

SPECIAL INSTRUCTIONS:SHELL FUZE MIX
 

 

The FO doesn’t need to know the time of flight of the 105’s since they are not going to affect the timing of the assault. He needs to know when the last rounds of 155 will impact in order to tell the CO of the rifle company when to signal his assault element to move, with split second timing. He does have to tell the FDC he wants the shells to explode 25 yards above the ground with a mix appropriate to the tactical situation. The FDC has a chart giving the correct mix of HE and WP to neutralize the type of target he described, an infantry platoon dug in., but possibly without overhead cover.

Now he pulls out another sheet and copies the information for both fire missions into a timeline TOT, the rain of steel all Germans feared. It would look like this:

TOT:CAMEL TIME:0 TO +5 CONC LUCKY:0 TO +1 CONC STRIKE: 0 TO +5
SHELL TYPE: TARGET LUCKY 3 ROUNDS 155 TARGET STRIKE 12 ROUNDS 105
SPECIAL INSTRUCTIONS: REQUEST TOF
Now that his fire plan is complete, it’s time to send this up to the FDC and get this show on the road. All of the units in the 29th Division had call signs beginning with the letter “L” The 110th FA was “Larkspur” and FO teams probably got to pick whatever they liked within reason. Our notional FO will be “Licorice One” The other FO teams took other numbers, and their assignments and positions were recorded in the battalion FDC, so everyone knew who was who.

“LARKSPUR, this is LICORICE ONE, stand by to copy fire plan CAMEL, over”

“Roger, LICORICE ONE”

“Concentration LUCKY, azimuth 3213, repeat range, fire for effect, at my command, enemy strongpoint, coordinates 624198, three rounds one five five, HE delay, converged sheaf, request time of flight.”

“Concentration STRIKE, azimuth 3213, repeat range, fire for effect, infantry platoon dug in, coordinates 625220, twelve rounds one zero five, shell fuze mix HE/WP, fuze VT.”

“TOT, fire plan CAMEL at zero eight four five, Concentration LUCKY, from zero to plus one. Concentration STRIKE, from zero to plus five”

The FDC would read back this info to the FO to confirm the data and then call “Stand by” The FO would say “Standing by, out.”

The mission would go up to division and be approved or denied. In my magic world, the mission is approved on the first try! The 155 battery (227th FA) is about 9,000 yards away giving the shell a 15 second time of flight. 110th FDC comes back on the radio ( these work in my fantasy world without screaming at them or hitting them) and says:

“ LICORICE ONE, this is LARKSPUR. Fire plan CAMEL approved. Concentration LUCKY time of flight one five, over.”

“Roger, LARKSPUR, time of flight, concentration LUCKY, one five.

The FO can now tell the CO of the rifle company the fire mission is approved , and his men have about 20 minutes to get ready and in position, the CO passes the word to all elements, issues the orders and waits. The four batteries in the mission receive their data from the FDC, cook their own individual data for the guns, sending it back to the FDC. The FDC calculates time of flight to order the various batteries to fire at the correct time to all hit simultaneously. The 155’s go first, then Able and Charlie batteries of the 110th fire six seconds later, Baker battery two seconds after them. The guns are laid with firing data, and two minutes prior to the TOT, loaded. At 0844, the FO gets back on the radio and says:

“LARKSPUR, this is LICORICE ONE, stand by for TOT, over.”

“Ready, LICORICE ONE”

“FIRE”

The FDC calls the mission to the batteries, and everyone glues their eyes to stopwatches, the gun bunnies go nuts, FDC guys start smoking furiously, and everyone goes slightly loony for five minutes back at the batteries. Meanwhile back at the FO’s position, he watches the mission unfold. 20 seconds after he called “fire” four rounds of 155 strike the house and barn, blowing holes in the stone walls and exploding inside, at the same time twelve rounds of HE and WP are exploding 30 yards above the German MLR, this will continue every 15 seconds for five minutes. 45 seconds after the first volley hit the farmhouse, another impacts. One more, and the assault element will rush the strongpoint . The last volley hits, the fire element opens up with MG and BAR fire on the building, and the assault element moves out to take it. The quick firing 105’s are doing the job of keeping the Germans down, 15 seconds is too short a time to get up and fire effectively on the assault element. The assault element reach the buildings, fling grenades through the holes , and clear the building. One man is killed, and two wounded. 6 Germans die. No prisoners are taken.

The Germans on the MLR pull back, taking their wounded. 2 bodies are found. The FO radios back:

“LARKSPUR, this is LICORICE ONE. End of mission. Strongpoint taken, estimate 15 enemy casualties. Out”

 

 
