BATTERY OPERATIONS

  a.  Battle Command:

     Battery operations are defined as one FDC controlling all six howitzers in an area that is approximately 2000 X 2000 meters.  The BC may designate one FDC to control all six howitzers to meet mission requirements. 

  b.  Employment of Howitzers:  

     The controlling FDC can employ the howitzers as one battery element, two platoons, in pairs, or as single howitzers.  Employment is based on the commander’s assessment of METT-T. 

            (a)  The Paladin battery can displace the same as all other platoon-based units (battery, platoon, pairs, sections).

(3)  Positioning Support Assets.   There are three basic options for positioning the battery support elements.  The important consideration for positioning the battery support elements is that they must able to respond quickly without encumbering operations.  The three options are heavy-heavy,  heavy-light, and light-light and are referenced in FM 6-50. 

     (4)  Positioning Options in the Offense.  Paladin offensive operations are often non-stop and characterized by firing high volumes of missions.  Positioning options in the offense become movement functions designed to provide continuous fire support through the use of hip shoot procedures.

           (a)  During a movement to contact/hasty attack, the battery may move in separate platoon formations and move the battery headquarters as a separate element.  If the wedge formation is used, the platoons may travel in their own wedge or a battery consolidated wedge with the controlling FDC and headquarters elements located inside the formation for protection.  The BOC can be repositioned to assume control in a fast moving scenario.  If the terrain is restrictive, the BC may move in columns to keep pace with the battle.  Areas that must be addressed are the locations of the key leaders, maneuver graphics, terrain, and the scheme of maneuver.

           (b)  The BC must consider the following during offensive operations:

                  1.  Navigation update points along the route of march.

                  2.  Rearm, refuel, and resupply operations.

                  3.  Hip-shoot procedures.

                  4.  Location of the FDC and BOC in the formation.

                  5.  Location of the platoon leader during movement.

                  6.  Distance between and positive vehicle identification of the trail vehicle in the maneuver column.

                  7.  Situational awareness at the section level (Changing maneuver graphics, minefield locations, chem.-strikes, and location of enemy reconnaissance units).

MOVEMENT TECHNIQUES

PAIRED MOVEMENT

a.  With this technique, one FDC assumes control of three pairs.  As with platoon movement, it is advantageous to assign a pair leader to control the pairs. This concept simplifies the C2 and ensures that proper separation is maintained within a pair. Both howitzers in the pair receive the same movement order and the team leader leads the way to the new position. The single wingman maneuvers and orients off the pair leader's  location. 

            b. The factors of METT-T call for different types of movement techniques, tied to different levels of centralized vs. decentralized control of the howitzers by the FDC.  What follows are some techniques to be used by Paladin units to optimize the capabilities of the howitzer.  It should be understood that none of these techniques are absolute and can be altered as the tactical situation and level of training within the unit dictate.

MOVEMENT METHODS

       a.
Desert/Tundra

   The unobstructed open spaces of a desert environment offer the easiest methods of

conducting survivability movement.  Any method can be used in conjunction with decentralized control, to maximize dispersion and use of the terrain.  The team leader, followed by his wingmen, can disperse in the firing area, they can move from area to area as in the quadrant method, or they can displace to a new firing area within the platoon area.  The movement should be varied so actions do not become predictable.  The figure below portrays a platoon conducting survivability moves using the quadrant method.  Pairs can also use the same method by executing survivability moves within the same 500 meter goose egg. 
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(Dispersion in the 500 meter radius position area.)

TEMPERATE/FORESTED


a.  The Temperate/Lightly Forested environment, such as is found in most of Western Europe and much of the United States, calls for an intermediate level of centralization.  Platoon areas can most likely be subdivided by terrain features, and the senior CS can find locations for his wingmen within his area, based on loose guidance by the GSG or PLT SGT.  The wingmen concept can be used here, also, but since the CS will want to use all available cover and concealment, the orientation may have to be more flexible.  For example, guidance from the team leader to his wingmen might be: "Follow me to the next tree line, and take a positions 200 meters left and right of me in the tree line."

       
b.  URBAN


The urban environment calls for the most centralized control of any environment.  Since maneuverability is limited, and the chief will be too busy on his gun to do an in-depth reconnaissance of future positions, the gunnery sergeant should recon individual howitzer positions, and brief his chiefs on where they are.  As time permits, the GSG can take the chiefs to each of their firing positions in the position area in the GSG's HMMWV.  The GSG should report to the FDC with all the individual howitzer positions.

MOVEMENT TTP's

  a.  This section provides a short description of movement options and associated TTPs. 

  b.  When selecting movement options leaders must consider METT-T:


Mission.  What are the battalion and battery missions?  What is the task force commander's intent?  What are the critical tasks for this mission?


Enemy.     Where is the enemy and what size force does he have?  What are his

intentions?  Will he attack, defend, or delay?  What are his strengths and weaknesses?


Terrain (OCOKA) and Weather.  How do terrain and weather affect our maneuvers?



O.  Where can we observe and fire at the enemy?



C.  Where are covered and concealed routes and positions?



O.  Where are the obstacles and what kind are they?  How are they bypassed?



K.  Where is the key terrain, and how can it be used to support our mission?



A.  Where are the avenues of approach?  How fast can we move, and how much space do terrain and other unit formations give us?


Troops (and other assets).  What are the conditions of personnel and vehicles?  What is the status of ammo, fuel, and supplies?  How much sleep can we get?  Who is best able to do a specific task?  What other assets are available to support our mission?



What are other batteries doing?


Time Available.  What was the start point time?  What was the line of departure time? How much time is available for planning, preparation, and movement?

In addition to the factors of METT-T, the movement options selected must take the following into account:



-The displacement options for:




1)  Displacement by unit




2)  Displacement by echelon

3) Displacement by battery
-In some cases, the battalion TOC may influence movement to maintain control of fires especially for employment of special munitions or mass missions.

c.  TRAVEL FORMATIONS.  Designating the formation to be used by the unit:

            -Establishes the relationship of one platoon or element to another on the ground.


-Expresses where you envision the enemy to be and how you intent to react on contact.


-Establishes where the fire power is needed.


-Establishes the degree of security desired.

Use the following formations as a general guide. 
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-Facilitates control                                                         
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OCCUPATIONS

  b.  Platoon Leader:  The platoon leader is the officer in charge of firing and is responsible for the following:

        (1)  Safety of the firing element.  

        (2)  Ensures AFCS database has been input correctly.

        (3)  Checks the survey data at SCPs

        (4)  Ensures verification of the howitzers location and direction as required.

  c.  Fire Direction Officer:  In addition to those listed in FM 6-50, the FDO has the following responsibilities in a Paladin unit:  Verifies FDC and gun databases by conducting a verification mission (dry fire or AMC) after initialization, or when either the AFCS and LCU is powered up, or when a significant change occurs to the LCU or AFCS database (MET, MVV, registration corrections).  NOTE:  Change in location is not a significant change to a howitzer database.

  d.  Platoon Sergeant:  In addition to supervising general safety practices, the platoon sergeant, with the help of the gunnery sergeant, is responsible for the following:

        (1)  Ensures the verification of the howitzers location and direction as required.

        (2)  Complete the Firing Area Defense Diagram (FADD).

        (3) Forward TRP grids to FDC for platoon defense.

  e.  Gunnery Sergeant:  The Gunnery Sergeants responsibilities are as follows:

  (1)  Conducts reconnaissance and provides key information to the FDC for howitzers move orders

  (2)  Determines center grid, altitude, and radius for each firing area.

  (3)  Identifies TRPs  to be used in the platoon defense, and initiates the FADD.

  (4)  Determine worse case site to crest/piece to crest range along the azimuth of fire to be used by the FDC for clearing intervening crests.  Use MELIOS to determine the range to the crest.

  f.  Howitzer Section Chief:  The Howitzer Section Chief is responsible for all actions within his section.  These include, but are not limited to:

        (1)  Verifying the howitzer location/direction using prescribed methods.

        (2)  The accuracy of database information.

        (3)  Verifying firing limits.

        (4)  Visually verifying adjacent piece locations, and TRPs.

        (5)  Initiating and maintaining the section FADD.

OCCUPATION PROCEDURES
  a.  Safety:  The Paladin occupation procedures are designed to maximize the system capabilities, allow the Paladin unit to train as it will fight.

  b.  Independent System Checks:  The procedures outlined in this chapter describe a system of independent checks for both the FDC and howitzer databases and related firing data.  Independent checks are necessary to ensure that all actions that affect firing data are verified by someone other than the person who performs the action.   Though most independent checks take place before missions are received, performing secondary independent checks is a continuous process, and must be rigidly enforced to ensure fires are timely, accurate, and safe.


c.  Occupation Phases:  The employment of the Paladin howitzer is divided into four phases: initialization, conducting the tactical move, occupation of the position and during firing.

INITIALIZATION
  a.  Phase I: Initialization:
        (1)  Howitzer:  Initialization/database checks occur either in the motor pool or whenever the AFCS has been shut down  (IAW procedures found in Chapter 2 of the howitzer operator manual). Battery SOPs should list explicitly those settings to be made at the howitzer.  Upon completion of initialization, the howitzer will conduct a verification mission with the FDC to ensure accuracy of the ballistic solution..  The platoon leader, assisted by the platoon and gunnery sergeant will verify each howitzer's initialization database.  At a minimum, they will verify the initialization grid (Easting, Northing, and altitude).

        (2)  FDC: 

              (a)  The FDC initializes the LCU IAW the procedures found in the applicable TB and their BN SOP.  The Paladin Weapons Dependent Program has 5 unique formats, 2 of which need to be completed during initialization, the HOW;SBT and HOW;UPDATE.  The FDO/Chief Computer verifies that all entries made by the LCU operator are correct.  Once communications with the guns are established, the FDC will transmit the subscriber table, map mod, MET, and other pertinent ballistics data to the guns.  This information flow is transparent to the guns. 

              (b)  Verification Mission.  Once the guns have initialized, the FDC will initiate a verification mission,  specifying a converged sheaf, charge, shell-fuze combination, and lot,  using BCS (SYS;SETUP, GUNORD;X).  This will produce firing data at the LCU which the FDC records.  Next, the FDC removes X from the GUNORD field and re-executes the mission to all howitzers.   The AFCS at each howitzer will compute firing data.  The chiefs report, charge, deflection, quadrant, and fuze time (if applicable) to the FDC.  The FDC will compare the data computed by the AFCS to the data computed by the LCU.  The data must agree within the following tolerances:



Version 10 or Higher 

Fuze Time:

.1 sec



Fuze VT:

1 sec



Deflection

1 mil



Quadrant

1 mil



Verification Mission Tolerances.

 Verification missions must be conducted after initialization, or when an AFCS or LCU has powered down and powered back up again, or when a significant change to the database occurs.  A significant change is one or more of the following: change in MET, MVVs, or registration corrections.  A howitzer's location is not considered a change, if the howitzer's location was properly verified by an independent means. Comparison between the AFCS data and the LCU data, highlights gross inaccuracies in muzzle velocities, ammunition, fire unit, met, registration corrections, and powder temperature.  

TACTICAL MOVEMENT
  b.  Phase II: Conduct Tactical Movement:
(1).  Howitzer:  

(a)   After initialization is complete, the guns are given movement orders by the FDC.  The movement order includes the guns proposed location, center sector (AOF), start time (SP), and movement radius. The FDC will use the location and radius provided by the Gunnery Sergeant for use with the howitzer tracking chart.  

(b)  If the tactical move is less than 27 kms, ZUPTs are performed and no faults detected, the howitzers begin occupation procedures. If faults are detected, acknowledge (ack) fault and perform appropriate level of degraded operations IAW Appendix A.  If movement is greater than 27 kms or ZUPTs not performed, conduct NAV update at a SCP prior to arrival.  Along the route of march close to the battalion release point or at an R3SP there will be one (1) to four (4) SCPs set up as described in Chapter 5 (Survey Operations).  The platoon arrives at the SCP and performs a Navigation Update.  Upon completion of the NAV Update, the section completes the movement.

(2)  FDC:  The FDC transmits movement orders to the guns, sending them to a platoon position area.  Included in the movement order is the center sector, left and right sector limits (if necessary), grid coordinates, start time (SP), and radius.  Other instructions should be sent to the howitzer using a PTM or voice communications.

OCCUPATION

  c.  Phase III - Occupation of Position:

        (1)  Howitzer:

              (a)  Upon arriving at the position area, occupy position IAW the following flow charts:
























Once the howitzer stops, the section chief records his position from the display unit.  Concurrent with this action, the howitzer's location is independently verified by the section chief if not GPS aided.  Next, the section chief presses the arrive key (30 seconds after stopping the howitzer during occupation) which automatically transmits the piece status to the FDC.   Simultaneously, the driver releases the travel lock and the other members of the section conduct pre-fire checks.

              (b)  The chief actions the MAX tube elevation screen, and determines/inputs a one-line site entry between his left and right sectors of fire.  It is recommended that the Chief of Section sweep 400 mils left and right of his center sector of fire to determine his one line site data.  As part of position improvement, the CS will establish 6400 mil site data.  These entries will cause a warning message to be displayed on the DU if the firing limits are violated, except for load elevation.

              (c)  Once these checks are completed, the gun is considered safe and ready to fire.  The Ready to Fire (RTF) times are found in ARTEP 6-037-30 MTP, appendix C.  Table C-7 for normal occupations and table C-7.1 for emergency/hipshoot missions.  Currently the M109A6 platoon has 3 minutes for normal occupation and for 60 seconds emergency mission/hipshoots 75 seconds (outside the position area).  Next, the CS directs position improvements.  These actions include but are not limited to: verifying boresight; establishing alternate aiming points; establish 6400 mil site data; visually identifying TRP’s; establish sectors of fire for crew served weapons; and transmit updated piece status to FDC.

(2)  FDC:


(a)  Upon arrival at a new firing location, FDC will stop movement (ensuring they are outside all firing goose eggs) once the first pair or platoon reports it has entered an assigned goose egg; the FDC will then drop its ramp, raise the telescoping OE/254 antenna, set up the SICCUPs, and deploy a local security team with the M249 SAW  (METT-T dependent).


(b)   Receives/verifies howitzer update locations plot inside the designated radius (goose egg).


(c)  Computes XO's MIN QE for all charges that will be fired from that location;  computes safety and transmit MIN QE to all howitzers with a SYS:PTM.


(d)  Executes a voice communication check with all howitzers and the BN TOC

FIRING
  d.  Phase IV - During Firing:
        (1)  Howitzer Crew:       

              (a)  Section Chief Announces Fire Commands. 

              (b) Driver will record commands on the 4513.  

              (c)  Chief verifies that fire commands are applied as announced (Projectile, Charge, Fuze).  

              (d)  While laying the howitzer, the chief will verify the following to ensure that  the howitzer is properly laid:  lay key is backlit, commanded and actual deflection/quadrant match, and the warning prompt, "warning tube is not in lay position" is not displayed.  

              (e)  Chief presses lay key until back lit, ensuring the commanded and actual deflection and quadrant match.  Next, he checks for warning prompts and verifies firing data is within firing limits.  

              (f)  The gunner verifies the lay data and announces “Verified!”.  If gunner does not announce “Verified”, or data is not correct, "CHECK FIRING!"  is announced.

              (g)  The chief then commands the #1 man to prime, hook-up, and fire. 

        (2)  FDC:   The FDC is responsible to conduct a verification mission every time there is a significant change in the database,  MVVs, MET, and registration data.  The FDC is responsible for verifying that targets do not violate fire support coordination measures and that the targets plot within the prescribed target area.  It is imperative that the FDO or chief computer verifies the plot of the target and the target location that is input into LCU.

  e.  Survivability Moves:  After completing a survivability move, if the howitzer remains within the prescribed radius,  the requirement exists to determine max tube elevation, site data, and transmit piece status.  Survivability moves will normally take no longer than 75 seconds before the gun is safe and ready to fire.  




f.  Moving Missions Inside Firing Area:  These procedures apply when conducting survivability moves inside an assigned radius and the howitzer receives a fire mission.  The Chief of Section takes the following actions:  find a suitable location;  arrive;  verify location;  verify direction;  verify immediate crest along the commanded deflection and quadrant;  and execute the fire mission.  There is no requirement to recompute firing limits since the howitzer is within its assigned radius.











                                                                    75 SECONDS

   g.  Moving Missions Outside Position Area (HIPSHOOT):  These procedures are similar to the occupation procedures inside a position area.  The difference is that when a howitzer receives a "hipshoot", the section chief cannot access his site data screen. He must verify his immediate crest along his command deflection.  The FDC announcing "fire mission" over the voice net enables the SC to reference his movement screen in verifying location.

        (1)  Position is checked by secure GPS, or map spot if the howitzer is not GPS aided, once the howitzers have stopped moving.  This check can be done by the platoon leader or platoon sergeant, or the Section Chief if he has a secure-GPS.

        (2)  FDC will ensure there are no intervening crests and the target does not violate any fire support coordination measures.


 h.  Verifying Direction:  The DRU-H is extremely accurate and dependable in maintaining directional control for the Paladin system.  Institutionally there is no requirement for the operator to check the Paladin for directional control during normal operations.  However; some units may require operators conduct verification of direction of the system.   If verification of direction is used, the following proven techniques will give leaders a reasonable assurance that directional control of the Paladin is operational.  The section chief must always be aware of the azimuth of fire as it relates to the tactical situation. This is particularly important when traveling or conducting survivability moves, as the section chief can position to shoot emergency missions and resolve mask problems during occupation much faster.  During occupation, the CS should ensure the howitzer hull and gun tube is oriented along the azimuth of fire.  This will ensure faster mission times when attacking targets along the azimuth of fire.  Before he takes the tube from travel lock, he may conduct verification of direction to ensure the system is reporting proper direction.  He can verify direction using the M2 Compass method or the Tube-to-Tube method. The method used is determined by METT-T.  The M2 Compass method is normally the faster than the Tube-to-Tube method, but the latter method allows all section members to remain in the howitzer. 

        (1)  The M2 Compass Method:  The gunner exits the howitzer and moves to the rear of the piece not less than 10 meters to get an accurate reading from the compass.  He orients the compass by sitting along the side of the turret or along the length of the tube.  The compass reading must be within 10 mils of the azimuth displayed on the AFCS.  

        (2)  The Tube-to-Tube Method:  The gunner sites through the bore of the cannon and aligns his gun tube on the gun tube of a second howitzer.  Both gun tubes are pointed directly at each other and the subordinate chief, wingman, reads his azimuth of lay to the senior chief. The senior chief then reads his AFCS azimuth and compares the two (adding or subtracting 3200 as required).  If the wingman is positioned to the left of the team leader, the senior chief adds 3200, and if to the right, he subtracts 3200.  The two readings must be within 10 mils to be valid.  If performing the tube to tube method during platoon operations, the procedure is faster if the senior chief flanks his wingmen.  The two wingmen orient on the senior chief and the senior chief sequentially verifies direction with each of his wingmen.
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