The following Fire Direction Center Tactics, Techniques, and Procedures are grounded in Field Artillery doctrine and shaped by lesson learned.  This guide augments the FM 6-40, ST 6-40-2, FM 6-50, and FM 6-70. 

DUTIES AND RESPONSIBILITIES OF THE BTRY FDC

a.  Tactical management of the battery using the AFATDS, FASPs and Operational Graphics.

b.  Reviews each fire mission to ensure that it is safe to fire and does not violate any FSCM or intervening crests.

c.  Performs technical and tactical fire direction if the primary FDC becomes NMC.

d.  Controls the battery’s six howitzers.  

e.  Reports change of unit locations, weapon strengths, ammunition availability/expenditures, etc. to BN TOC.

f.  Performs database management

BATTERY OPERATIONS CENTER (BOC) DUTIES AND RESPONSIBILITIES

a.  Coordinates for all Combat Service Support needs of the battery to include:

(1)  Request for fuel, water, spare parts, medical supplies, engineer materials and personnel is forwarded to the S4 through the 1SG at the LOGPAC.  Immediate re-supply requests and periodic updates are submitted to the S4 on the Admin/Log net.  The BTRY FDC will maintain the following information for the commander:

(a) Class V status by type

(b) Class III status

(c) PLL Status/demands

(d) Perstat

This information is consolidated at the BOC and transmitted over the A/L net to the ALOC.

(2)  Class I - Each vehicle will carry at least one 5-gallon water can per vehicle and one case of MREs for emergency use.

(3)  Class III - Battery Leader or Battery Sergeant report fuel status to the BOC.  The BOC monitors and reports fuel level as follows:

(a) Green - ¾ full

(b) Amber - ½ to ¾ full

(c) Red - ¼ to ½ full

(d) Black - empty to ¼ full

(4)  Class V.  Request ammunition through operations channels based on mission requirements.  Section chiefs are responsible for maintaining and reporting an accurate ammunition count.  Battery will report ammunition status when any significant change or every two hours.  BN will then report ammunition status to BDE when any significant change occurs.

(5)  Maintenance.

(a) Drivers are responsible for conducting PMCS IAW the proper operator’s manual daily.  Section Chiefs are responsible for ensuring that daily PMCS is accomplished on all section equipment.

(b) DA FORM 5988E is processed IAW the battalion Maintenance SOP.

(c) Vehicles and equipment will be operated in strict accordance with the applicable TMs, etc.

(d) Maintenance above operator level, the maintenance team will act on excessive oil consumption and maintenance requirements above operator level.

b.  Act as the NCS on the battery’s A/L net.

c.  Disseminate tactical information to all battery leadership.

d.  Prepare to assume duties as the Battery FDC.

e.  Receive messages, reports and orders from battalion.

(1)
Monitor tactical information (friendly/enemy)

(2)  Maintain/update unit locations and activities

(3)  Maintain logistical status

(4)  Provide/coordinate for the BTRY defense

(5)  Howitzer database management: geometries, MET, ammo, MVV, prop temp, projectile square weight

f. Distribute information:

A. Submit reports to battalion

B. Serve as communications relay between units

C. Relay orders and instructions

D. Distribute info to appropriate support elements

f. Analyze information

A. Consolidate reports

B. Anticipate events/activities, take appropriate actions as required

C. Identify and report information that relates to CCIR

D. Identify and report the need to execute contingency plans

DUTIES AND RESPONSIBILITIES

a.  Fire Direction Officer

(1)  Supervise the overall conduct of fires.  Provide tactical and technical fire direction.

(2)  Review FM:CFFs, as necessary, and select the shell-fuze and propelling charge for each mission.

(3)  Issue fire orders, clear fires, and send fire orders.

(4)  Supervise the establishment, verification, and maintenance of the battery computer database.

(5)  Ensure that battery reports are sent and battalion updates, reports, and orders are received, recorded, and issued.*

(6)  Assist the Platoon Leader in tracking battery locations and issuing movement orders.

(7)  Issue survivability movement instructions to the battery on the basis of guidance from the BC.

(8)  Provide min/max QEs and azimuth limits to the howitzers prior to firing.

(9)  Compute safety data for different ammunition as time permits.

(10)  Assist the PL with the tracking of Class V.

(11)  Monitor FD5, battalion voice FD net.

(12)  Inform section chiefs of the overall tactical situation and provide guidance on position improvement.*

(13)  Ensure battery does not emplace in areas just vacated and susceptible to counter-fire.

(14)  Provide firing limits to the howitzer section chiefs before firing.

(15)  Report battery logistical and administrative requirements to 1SG as appropriate.*

(16)  Ensure fire missions do not violate FSCMs and that intervening crests are always checked.

(17)  Establish and maintain MVV logbooks for all howitzers.

* Indicates duties of the Battery Operations Center (BOC)

b.  Fire Direction Chief:  The Fire Direction Chief serves as the technical expert in the FDC.  His responsibilities include the following:

(1)  Ensure all information received is properly posted and verified on situation overlays or status charts.

(2)  Verify LCU initialization information.

(3)  Ensure the current met, MVVs, and registration data are entered into the LCU database.  

(4)  Assume the fire direction duties of the FDO as directed, and act as shift supervisor during the 24-hour operation of the FDC.

(5)  Verify calibration, database (Met, MVVs, registrations, prop temps, and ammunition information) of the howitzers.

(6)  Operate as the NCS for Battery CMD and digital firing nets.

(7)  Operate as the NCS for Battery A/L*

(8)  Compute safety data for all ammunition separately from the FDO.

(9)  Supervise the operations of the battery as a subscriber station in battery and battalion nets.

(10)  Establish and enforce the FDC sleep and maintenance plans.

(11)  As shift supervisor, coordinate with the ALOC for re-supply of the battery on the basis of guidance from the BC and PL.*

(12)  Perform duties as prescribed by the FDO.

(13)  Ensure all reports are tracked, reported, and disseminated within the battery in a timely manner.*

(14)  Train the section to proficiency on all 13E tasks.

* Indicates duties of the Battery Operations Center (BOC)

c.  Fire Direction Computer:

(1) Operates software: Input/update/delete data base information

(2) Relay information reported by the howitzers or BN FDC to the FDO or the fire direction chief for verification.

(3) Assist the FDO/FDNCO with management of the database.

d.  Fire Direction Specialist:

(1) Ensure all unit locations are maintained and updated.

(2) Ensure that battery tracking charts are accurate.

(3)  Assist the PL/FDO in tracking logistics.*

(4)  Assist in the monitoring of radios.

* Indicates duties of the Battery Operations Center (BOC)

e.  LCU Operator:

(1)  Establish and maintain communications

(2)  Establish and maintain an accurate database to include piece location and status, and ammunition status.

(3)  Ensure database distribution is correct.

(4)  Process fire missions from higher headquarters.

AUTOMATED COMMAND AND CONTROL

ORGANIZATION

a.
Equipment:  FDC layout.

b.
Status Charts: See Appendix F for example BOC Charts
c.
Situation Map:  The situation map is one of the most important tools in the FDC.  It should consist of the following overlays:

· Maneuver graphics for the force being supported. Friendly and enemy unit locations, FLOTs, and observer locations.  (The battalion O&I section should provide this information.  The FDO must be proactive in ensuring that the information is current.) 

· Platoon or battery operations overlay.  On this overlay, is shown the current position area of the howitzers. 

· Anticipated future position areas and the locations of the battery headquarters, the other battery FDC(BOC), and the battery trains should also be posted.  It may be necessary to use separate overlays, one for current and anticipated platoon position areas and one for battery trains and  headquarters locations.

· Survey control information.

d.
Howitzer Tracking Chart:  This is a large-scale (normally 1:10,000) map the FDC uses to track the movement of the individual howitzers.  It is prepared for each occupation position area and is used to manage the movement of the howitzers so that they do not endanger themselves or other friendly elements with counter-fire.  

(1)
Howitzer Tracking Chart plotting procedure:   The HTC operator monitors howitzer movement on the tracking chart using color-coded tic marks.  A black tic mark represents a howitzers current location.  A red tic mark represents the past location of the howitzer.  A blue tic mark represents a howitzers future location (used only during centralized operations).  When a new HOW;UPDATE msg is received, the grid will be verified on the HTC and updated as necessary. The howitzer tracking chart is normally prepared on a piece of preprinted chart paper with each grid square representing 200 meters.  The upper right quadrant of the tic mark is labeled as follows: Platoon # Gun #.  Example of Howitzer tracking Charts can be found at figures 4-6 and 4-7.

(2)
Howitzer Tracking Chart use:  The platoon leader and/or FDO uses the HTC in one of two ways.

(a)
If the platoon is operating under centralized control (Figure 4-6), the FDO/PL looks at the chart and determines a new location that will not endanger the howitzers or other friendly elements. He then directs movement via digital or voice radio.  The message is given either as a new position grid or as a direction and distance for displacement.

Black tic mark = Current location,     RED = Past location,      Blue = Future Position

Black changes to Red, once howitzers move.   Blue changes to Black once howitzers arrive.
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Figure 4-6.  Howitzer Tracking Chart

(Centralized Control)
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Howitzer Tracking Chart (Centralized Control)

(b)
If the platoon is operating under decentralized control, the FDO/PL monitors the firing positions as reported by the sections as they occupy.  He ensures that the howitzers remain within their assigned firing area and that they do not threaten friendly elements by positioning too closely to them.  In the decentralized mode, the POC intercedes only if there is a problem.  The platoon sergeants are normally in the best position to select positions based upon guidance received from the platoon leader.

(3)
The difference between the two methods is:

(a)
Under the centralized mode the FDO/PL selects the new position directs the howitzers to move to it.

(b)
With decentralized the howitzers move to the area, select their positions and report their location to the POC.

(4)
Whether centralized or decentralized, the Platoon Leader exercises the option of  specifying a grid and using the “Move To” screen or allowing the Platoon Sergeants to move the minimum and maximum distances (METT-T dependent).

(5)
Use of the HTC is mission and METT-T dependent.  For example, the HTC is very useful while fighting a deliberate defense.  However, if they are fighting a movement to contact or a hasty attack it would be counterproductive to use the HTC until the plt/btry has stopped and emplaced.

AUTOMATIC FIRE CONTROL SYSTEM

a.
Command & Control:  The howitzer CS cannot receive voice calls for fire and input grid coordinates to compute fire missions.  The items discussed below are those the CS must input into the AFCS and report to the BCS.

(1)
Piece Status:  The piece status is reported to the FDC in the form of the HOW;UPDATE report.  The actual status in the HOW;UPDATE depends on directions given by the FDC.  The HOW;UPDATE received by the BCS contains the howitzer grid location and altitude, date and time of arrival at the firing position, operational status, azimuth of fire, maximum elevation, and powder temperature.  Status codes used are as follows:

Y = operational in a fire area.  This means the howitzer is given more authority within a FDC-specified radius.

O = out of action.  Determined automatically by the AFCS.

M = moving.  Determined automatically by the AFCS.

S =  stationary at a firing point.

L =  linked with a target acquisition asset.


R =  relay linked with a target acquisition asset.

(2)
Ammunition: The howitzer ammunition is reported to the FDC by use of the HOW;AMOUP report.  This information is maintained in the BCS by howitzer and is consolidated for AFATDS reporting purposes on the AFU;AMMO report.  Ammunition reported includes both on-board howitzer ammunition and ammunition available on the FAASV if it is in the area.  This system is not a reliable means to track ammunition because it is used to execute dry fire missions thereby convoluting the actual number of projectiles in the section’s vehicles.

(3)
Mask Data.  The gunner or section chief traverses the tube, elevating and/or depressing to measure site to crest. He then measures piece-crest range by using an AN/GVS-6 (MELIOS) hand-held laser range finder.  The mask information is determined for each howitzer and is reported to the FDC on the AFU;MASK report, where it is also maintained by howitzer.  Each howitzer can report up to 8 masks with a maximum of 24 masks stored on the BCS.  It is not necessary for each howitzer to report eight masks.  If the BOC is not available and the FDC must control six howitzers, the mask data may have to be redefined by the howitzer CS as directed by the FDC.  For example, the CS may be directed to report the three highest masks within his primary sector of fire.

(4)
Muzzle Velocity.  Each howitzer maintains its own MVV data.  This information is also maintained by howitzer in the BCS data base at the FDC.  The FDC can request the current MVV data by using the HOW; REQUEST message format.  This process is transparent to the Paladin.  All calibration data entered into the AFCS are corrected for nonstandard conditions (projectile weight and propellant temperature) and appear at the FDC as variations requiring no further processing.

b.
AFCS:

(1)
The AFCS can process only one fire mission at a time. However, a stored priority Copperhead or FPF mission can be fired anytime it is requested.  The AFCS can store up to nine targets of any variety, along with a time on target for a total of 10 targets.

(2)
Except for priority targets (FPF or priority Copperhead),  the gunner or CS can review only stored targets for the purpose of preparing ammunition.  The AFCS can process fire missions where the BCS has computed the firing data (firing data sent by FM;COMMDS message), or it may compute its own data (HOW;MSN sent from the BCS).  In the normal mode of operation, the AFCS computes its own data based on tactical fire control information sent from the FDC via the BCS.

(3)
If for any reason the AFCS should be unable to process information transmitted from the BCS, the AFCS automatically transmits a “be advised that” (BAT) or an “unable to execute” (UTE) plain text message to the BCS.  The BAT or UTE PTM states the warning or reason for failure to process.  

INITIALIZATION

It is imperative that platoon and battery personnel be thoroughly briefed on the tactical situation and the role the unit is to play in accomplishing the commander’s intent for fire support. This information has a direct influence on the operational employment of the Paladin battery and its platoons.  Information critical for howitzer sections is discussed below.

a  Survey Control and Logistics Points:  Location of SCPs and logistic points must be known.

b.
Priority Shell-Fuze Combinations:  This information is part of commander’s criteria found in the FA support plan or the AFATDS to the FA Support Plan.  It aids the howitzer CS in managing ammunition on the howitzer and FAASV to best support the operation.

c.
Communications Parameters  In Appendix C is an example of a communications parameter card which each howitzer section should have posted near the AFCS.  This reference card is arranged much like the net access and net address menus in the AFCS.

(1)
Net Access Delay Time.  The values set for this function allow each howitzer access to the battery internal FD net.  When the BCS transmits data to all howitzers, it is a single broadcast message.  By staggering the time for net access, each AFCS has its own space in time to respond to BCS messages. 

(2)
Gun Key Time.  Gun key time is a software setting in the AFCS which allows the radio to key up to full power before digital traffic is transmitted.

(3)
Broadcast Address.  The BCS can transmit to all howitzers with a single transmission.  Each howitzer must have the same address as found in the SYS;SBT.  This address is valid only for BCS.  Any attempt to use it otherwise causes an error at the BCS, or the AFCS responds with a UTE message.

(4)
Physical Address.  This address is used when linking a single howitzer with a TA asset capable of digital communications (DMD, FIST DMD, OH-58D, and radar).  This address must be different for each howitzer if more than one howitzer is going to be linked.  

d.
Data Base Information: 

(1)
BCS Data Base.  There are two options in constructing a database on the BCS:

· Build a complete data base by selecting the weapon-dependent program and receiving all of the information directly from the individual Paladins.

· Modify an existing data base, using data base recording (DBR) DATABASE1 or DATABASE2 or FLEXIBLE DISC UNIT.

· Selection of a data base previously recorded normally is the option selected.  Corrections are made and transmitted to the howitzer as needed.  As a matter of SOP, the automatic transmission howitzer data base (ATHDB) option should be X’d (selected).  This allows automatic transmission of the HOW;SBT, MET;CM, AFU;REG, and SPRT;MAP anytime the format is executed or a HOW;REQUEST is executed.  Otherwise, changes to the BCS data base are placed in the input queue and require operator action for transmission to howitzer(s).  The BCS operator should enter all six howitzers in the SYS;SBT.  These should be the first six entries. 

(2)
AFCS Database.  Each howitzer CS constructs his own database, on the basis of known data.  Some of this information is provided by the FDC:

· Net access (see Battery SOP).

· Net address (see Battery SOP).

· Radio frequencies and call signs.

· Date and time (given by FDC-controlled time hack).

The remaining information for the AFCS is available at howitzer level (such as ammunition, load elevation, and TOT response time).  At the onset of operations, there may be no more than one or two SCPs where the howitzer(s) may initialize the navigation system.  This does not preclude other data base information from being entered.  It is important to note that once the navigation system is initialized, it need not be done again unless a catastrophic failure or loss of survey control occurs.

f.
Establish the Net Control Station :

(1)
The FDC is responsible to establish voice and digital communications with all six howitzers. Strict net discipline is essential because of the increase in radios.  Battery SOPs should specify procedures to establish voice and digital communications. 

(2)
Voice communications checks should be made first on both voice and digital nets.  Once each howitzer has completed database input, digital communications should be established. The FDC should first send a time hack, after which the CS should request initialization.  The BCS receives this as a HOW;REQUEST, which the BCS operator executes.  If ATHDB is X’d, then the HOW;SBT, AFU;REG, SPRT;MAP and MET;CM automatically transmit.  It is important to note that this data base information is not accessible to the howitzer CS and is controlled exclusively by the FDC.  If the FDC is uncertain whether the AFCS has this information, it should be retransmitted.  There are two reasons for transmitting the HOW;SBT before any other message:  first, check digital communications from the BCS to the AFCS: and second, so the howitzer knows its fire unit name (as found in BCS SYS;SBT). This keeps the BCS operator from having to correct the fire unit name when a HOW;REQUEST is received from a howitzer.

(3)
Unlike digital transmissions to other subscribers, the FDC, when transmitting to howitzers, may transmit to a single gun or make a single broadcast transmission to all guns.  For example—

· SB:*/1/2/  /   ;     Transmission to guns 1 and 2 only.

· SB:*/ / /  /     ;     Broadcast transmission to all guns.

· SB:*/1/ /  /     ;     Transmission to gun one only.

HOWITZER SUBSCRIBER TABLE (HOW;SBT)

The HOW;SBT is used to establish legal digital subscribers for each howitzer. The controlling FDC should enter the BOC (back-up FDC) in each HOW;SBT.  This allows the BOC to assume control of adjacent howitzers should the need arise.

HOWITZER MOVEMENT (HOW;MOVE)

a.
HOW;MOVE Format:  The HOW;MOVE format is used to direct howitzer movement. If the FDC intends the howitzer to occupy a single firing point, the radius given should be 0.  If a firing area is desired, thereby allowing the howitzer freedom to select its own position, a radius greater than 0 is specified.  Whenever a radius greater than zero is specified, the howitzer is automatically granted move authority. In all cases, the FDC should enter an X in REPORT.  When the howitzer arrives at the firing position, the AFCS automatically reports the arrival to the FDC.  If the howitzer is directed to a firing point (no move authority) and the howitzer moves more than 18 meters, the AFCS warns the operator and reports the movement to the FDC.  If the FDC wants the howitzer to lay on a specific azimuth, the desired azimuth is placed in the CSECT field.  The LSECT and RSECT fields are used to orient the howitzer in a specific zone of support.  If a manual move order is entered into the AFCS,  the left, right, and center sectors revert back to sectors entered during initialization .

b.
Howitzer Move Authority:  If the howitzer has move authority and the FDC wants the howitzer to stop and report, the FDC places an X in STAY.  It is important to understand that when the howitzer has move authority, the BCS cannot compute firing data because the BCS does not know the exact location of the howitzer.

HOWITZER UPDATE (HOW;UPDATE)

The HOW;UPDATE, when transmitted to the BCS, displays the howitzer location and other firing-related information.  The status reported in this format is also displayed in the BCS middle plasma display.  The HOW;UPDATE should be compared to the platoon operations and survey overlays when received.  If the BCS operator placed an X in REPORT on the HOW;MOVE format, the howitzer automatically reports its location when the CS selects ARRIVE on the AFCS.  This is done upon arrival at a survey point (INITAL on the HOW;MOVE), logistic point, or firing area.  If the howitzer is moving to a firing point, the reported location should be within 100 meters (Easting and Northing) of the firing point.  If the howitzer is sent to a firing area, it should be within the specified radius from the grid sent in the HOW;MOVE. If not, the situation should be investigated, since there may be a problem with the AFCS.

Note:  After a survivability move within a fire area the HOW; UPDATE is not

automatically transmitted when the CS presses the arrive key.

HOWITZER AMMUNITION (HOW;AMOUP)

The HOW;AMOUP contains the ammunition file for each howitzer.  As previously stated, this includes ammunition on the FAASV.  If ammunition requires more than one page in the file, the first page when received will have AMOH:  X and subsequent pages will have AMOR:  X.  Upon receipt of each howitzer’s ammunition file, the file should be compared to the ammunition breakdown given by the XO.

FIRE UNIT AMMUNITION UPDATE MESSAGE (AFU;AMMO)

Until AFATDS is capable of executing technical firing data, Battery FDC’s will pass ammunition updates via the SYS:PTM format on the AFATDS.  The data is tracked by a fire direction specialist and then manually entered so as to keep the battalion abreast of all three firing batteries ammunition status.

REQUEST FOR DATA MESSAGE (HOW;REQUEST)

This format requests data base information from AFCS to the BCS or from BCS to AFCS.  When received from the AFCS, the BCS operator has only to execute the request and the requested information is automatically addressed for transmission.  A unique capability of this format is that it allows the BCS operator to request HOW;UPDATEs while the howitzer is moving.  When received by the AFCS, the current howitzer location is transmitted back to the BCS.  This allows the FDC to track howitzer movement while en route to the next directed location or during survivability moves when in a position area.

SENSOR-TO-SHOOTER OPERATIONS (LINKED)

a.
Target Acquisition Links (HOW;OBSERVER):  This message links a Paladin howitzer with a target acquisition system.  There are two types of link which may be established: a relay link and a direct link.  The relay link allows the howitzer and observer to communicate through the BCS. The direct link requires the howitzer to change its digital fire direction frequency to that of the observer.

b.
Prior Coordination:  Anytime a howitzer is to be linked, prior coordination is essential.  This is necessary to determine the amount of control and/or support the observer needs.  The following items must be coordinated with the FSO, FIST, FO, aerial fire support observer (AFSO), or other target acquisition agency:

· Duration of link.

· Requirement to store targets, to include priority targets.

· Target number block to be used.

NOTE:  This should be the observers assigned target number block. Do not use the platoon BCS block unless absolutely necessary.

Type of ammunition required and number of rounds for adjust phase and fire-for-effect (FFE) phase of all fire mission processing.

c.
Copperhead Firing:  The most likely situation requiring linked operations is the firing of Copperhead.  The FIST or COLT may be linked directly to the howitzer.  A direct link may be used for maneuver forces in movement to contact when only suppressive fires are needed.  Priority targets may be established along the axis of attack and then  deleted and new ones established as the supported unit moves. 

d.
Link Suspension/Breakage:  The FDC, using the HOW;OBSR format, establishes as much control as needed during the link and terminates the link by transmitting an updated HOW;SBT.  Otherwise, the link is automatically broken upon expiration of the time established in the HOW;OBSR.  If the linked observer is processing a fire mission, the termination is suspended until the mission is ended. If the AFCS has a stored priority target (FPF or priority Copperhead), the linked observer cannot establish a priority target until the FDC deletes the one previously established.  The FDC may use the howitzer for fire missions, even if linked, as long as the howitzer is not processing a mission for the linked observer.  In all cases, a priority mission (FPF or priority Copperhead) which has been established on the howitzer will override any other mission.

FIRE DIRECTION PROCEDURES

The AFCS is the primary means of technical fire direction except in special situations.  If it becomes necessary for the BCS to perform technical fire direction, the operator must first ensure that he has the current howitzer location and ammunition file.  The operator must then place an X in the GUNORD field, and an S in the STATUS field of the HOW;UPDATE message format. Once a howitzer is placed in a fire mission status and firing information is transmitted, only a priority mission (FPF or priority Copperhead) will override a mission.  If the FDO wishes to override a mission in process, he must direct the BCS operator to end the mission in process or order the AFCS operator to abort the mission if in a degraded mode of operation.

a.
FM;CFF Processing:  The BCS unique are very important.  Operator input into the BCS reformats the FM;CFF into a HOW;MSN format.  This format is for transmission only and cannot be found in the message skeletons.  Upon execution of the FM;CFF, the operator sees an FM;CFF addressed to the howitzers specified in the PTF: or SHTF: displayed on the BCS lower display.  BCS is not computing technical firing data, so the RG: field and the MAXORD: field are not filled out. The RPT: field is also very important; placing an X in this field causes each howitzer to generate an MTO, shot, splash, and round complete or ready reports to update the BCS middle display.  The decision to place an X in this field causes an increased communications burden on the internal fire direction net because each howitzer is reporting.

b.
FM;CFF:O Processing:  This format is received from another BCS.  It differs from the FM;CFF in that the tactical fire control information (such as shell-fuze and number or volleys) is present upon display.  Otherwise, operator information is input the same as the FM;CFF.

c.
FM;COMNDS:  This format is produced when the BCS is performing technical fire control.  When displayed, this format is automatically addressed for transmission to the howitzer which has GUNORD: X in the HOW;UPDATE.  If the BCS data base has a combination of GUNORD: X and GUNORD: BLANK in the HOW;UPDATEs, the HOW;MSN will always be prepared for transmission first.

d.  SAFETY:  2-82 FA will utilize the grid safety method.  The FDO will compute both a min and max QE as well as a left and right sector limit from each PA.  The sector limits and QEs will be based on either the battlefield geometry (brigade boundaries, FLOTs, etc.) or, in a training environment, the impact area’s dimensions.  The FDO will compute the min and max QE based on the optimum charge to be fired from the PA. If the FDO changes the charge to be fired, he must send a new min and max QE to the guns for that charge (New Safety Computation and safety T).

 SAFETY

Safety is computed IAW the standards of FM 6-40 and can be derived from Automated Range Safety.  The FDO computes safety from a surveyed grid within the designated firing area. The safety data is valid for howitzers firing within a 500 meter radius of the surveyed grid.  Using the RDP the FDO maximizes his safety box by determining his own limits within an approved impact area.  The FDO determines minimum and maximum quadrants.  The min and max quadrants are sent to the howitzers FM digital on a SYS;PTM.  The section chief enters the data into the AFCS. Minimum QE is entered into the AFCS as loading elevation.  Maximum QE is input as maximum elevation. The FDO must specify charge using this technique.  Every mission sent to the howitzer must be checked, and the specified charge must be forced down to the howitzers.  The left and right limits are input on the move order message format.  The FDC must check and resolve intervening crests.







UNBOXED SAFETY

This technique requires the FDO to shrink the perimeter of the selected impact area 300 meters to account for probable errors.  The minimum quadrant to fire is computed using the lowest optimum charge to the closest minimum range of the impact area.  The FDC transmits minimum QE to the howitzer using the SYS;PTM format, and the section chief inputs minimum QE into the AFCS as load elevation. The FDO does not send the howitzers a maximum QE.  Not sending a maximum QE,  allows the platoon to fire high and low angle fires without site violations on the howitzers and enables firing of different charges per mission. The FDO determines the left and right azimuth limits using the outermost edges of the shrunken impact area.  The limits are sent to the howitzers on the movement order format. All data is safe as long as howitzers remain within a 500 meter radius of the occupation grid.  The following are key points in unboxed safety. (See figure below)

· MIN QE is computed using the lowest optimum charge.

· MIN QE is input as load elevation.

· Left and right limits are sent on the movement order format.

· Multiple charges can be fired.

· Impact area is reduced by 300 meters to allow for probable errors.

· Howitzer pairs work within a 500 meter radius.




        300 METERS









COMBAT SAFETY

Combat safety is similar to unboxed safety with the following exceptions:

· The MIN QE is computed to the minimum safe line( FLOT/BDE CFL).

· Left and right limits are computed to the brigade boundaries.

· The FDC must check intervening crests.

(See figure below)














Combat Safety

ILLUMINATION SAFETY

Illumination safety is similar to boxed safety and is computed using an approved safety box in an impact area.  Computations are made IAW the procedures in FM 6-40. The FDO computes minimum and maximum quadrants. Maximum QE is computed using range to impact.  The FDC transmits the calculated data/Safety T to the howitzers via SYS;PTM.  The chief records the data but does not enter the Safety T limits into the AFCS. 

The key points are:

· Similar to boxed safety.

· Illumination Safety T is sent to guns via SYS;PTM.

· Howitzer section chief does not enter Safety T data into AFCS but records the data.















Illumination Safety

Documents

a. The BTRY FDC must maintain the following:

(1) Sister battery’s database

(2) Ammunition status

(3) Supply status

(4) Situation map - Include BDE zone of operations and maintain the following:

A. FSCMs:  CFL, FSCL, FFA, RFA, RFL, NFA, ACA

B. Combat/Field trains - UMCP location, CBT trains location, field trains location, AXPs, Decon points

C. Other Friendly Units - All BDE/TF FLOTs, TF main body locations, COLT/Scouts forward of the FLOT, all FA BN unit locations

D. Enemy locations - enemy PLT or target locations (if known), suspected enemy locations, enemy templated locations

E. NBC hazardous areas

PRIORITES OF WORK FOR POSITON IMPROVEMENT

a. All required reports submitted to BN.

b. Tactical situation updated on map and charts.

c. All information transferred to sister FDC to prepare for handover.

d. Update/verify ammunition status.

e. Erect OE-254 if necessary.

f. Prepare sector sketch for crew served weapons.

g. Erect nets.

h. Begin construction of fighting positions.
OCCUPATION

Initialization.

Data Base Construction. AFATDS Data Base Construction will be conducted IAW 2-82 FA AFATDS SOP.

Data Base Verification. The following is the Data Base Verification Checklist:

LCU INITIALIZATION CHECKLIST (NO DATA BASE ESTABLISHED)

--SYS;WPN msg displayed.  Select M109A6.--
A.  SYS;SETUP                                                                                                               1. FU (Required entry)

     1.  TGTNO_/_: (Required Entry)                                                                                2.  COORD: (Required entry)

     2.  TIME/DATE                                                                                                          3.  GUNORD: If blank, LCU will send a HOW MSN:

                                                                                                                                             message to the Paladin, and the AFCS will compute 

B.  SYS;COMM Establish communications characteristics for                                    fire commands.  If X is entered in GUNORD, LCU 

each comm channel.                                                                                                           will compute firing data and send them to the gun.                                                                                                                                                  If GUNORD, is Xed,

                                                                                                                                        STATUS: must be S.

    1.  SYSTAT: Blank means comm is disabled and off.                                                  4.  DTG: (Required entry)

    2.  FU: (Required entry)                                                                                                 5.  STATUS: See legal entries.

    3.  CH1/2, 3/4: Address (Required entry)                                                                      6.  AZ: (Required entry)

    4.  PREAM: 2.0 Default, .7 wire, 1.4 radio.

                                                                                                                                       H.  HOW;AMOUP. Update ammunition status in the 

C.  SYS;SBT List subscribers, howitzers first, Include adjacent                               howitzer and platoon ammo files. (Normally sent by             platoon.                                                                                                                    the Paladin)

      1.  CA_/_: (Required entry)                                                                                    1.  FU: (Required entry)

      2.  L: (Required entry)                                                                                            2.  AMOH: (Required entry)

       3.  D: (Required entry )                                                                                          3.  DTG: (Required entry)

       4.  T: (Required entry  )                                                                                          4.  PROJA: (Required entry)

      5.  Conduct comm checks with bn, adjacent plt, and others as                               5.  PLOT: (Required entry)

           directed.                                                                                                              6.  FUZES: (Required entry)

                                                                                                                                       I.  AFU;MASK Sent from the Paladin.  LCU operator must                                                                                                                                             .                                                                                                                                      enter data after receipt. 

D.  HOW;SBT  Computer-generated.  To establish a subscriber 

table for each howitzer.  A1FU; is controlling LCU.  A2FU;                                        J.  BCS;MVV Used to enter, transmit, or delete MVV data for the

A3FU; etc. are for subscribers with which the Paladin is allowed                                 Paladin.  LCU operator must check BCS;MVV by individual 

to communicate.                                                                                                              howitzer to ensure the data are correct.

E.  SPT;MAP Defines the BCU area of operation for the LCU.      

    1.  EAST: (Required entry)                                                                                         K.  MET;CM Used to review, enter, update, or transmit MET

    2.  NORTH: (Required entry)                                                                                     data.

    3.  GZ: (Required entry)

    4.  GD: (Required entry)                                                                                              L.  FM;OBCO Used to review, enter, update or transmit observer

    5.  SPHERE: (Required entry)                                                                                     data.  Verify observer locations are in the file.

F.  AFU;UPDATE: Required in fire mission processing.                                                M.  TGT/KNPT FILE Used to review tgts and knpts in the LCU

    1.  MSN: (Required entry)                                                                                           data base.  If targets are stored in the AFCS, verify tgts by using

    2.  ZONE: (Required entry)                                                                                         HOW;REQUEST .

    3.  A/P/L: First subfield required.

    4.  WSTR: (Required entry)                                                                                        LEGEND:

    5.  READY: Required if OUTTIL is blank.                                                               LCU = lightweight computer system

                                                                                                                                         bn = battalion

G.  HOW;UPDATE: Initialize or update Paladin location and                                     knpts = known point(s)

status in the data base.  (Normally sent by the Paladin.)                                                tgts = target

Ready to Fire

Ready to Fire Standards. Each BTRY FDC must accomplish the following to be Ready To Fire:

· XO Min QE established

· Graphics updated within 30 min

· Commo with howitzers

· Commo with BN FDC

· Dry Fire Verification Mission

· Howitzers plotted‘

· AFU;UPDATE sent to BN FDC with “Ready X”

· Notify BN FDC of any ammunition changes 

· Notify BN FDC if not meeting the five requirements for accurate predicted fire

· Combat Safety. 

· The battery FDO will use the current battlefield geometry of the supported unit to establish the battery zone of fire. 

· The battalion FDO will give guidance on which areas in the zone are priority. This will drive the azimuth of fire selection by the battery FDO.

The following is the list of steps to compute combat safety:

· Select position area for battery on sitmap

· Use supported units left and right sector boundaries as left and right azimuth limits.

· Fire a dry mission with the heaviest projectile and lowest likely charge to the Coordinated Fire Line (CFL). The result is the Min QE.

· Battery FDO will choose this Min QE or the XOs Min QE as the Min QE on the Safety T, whichever is greater.

· Battery FDO may override the Safety T at any time to engage a safe and cleared target that may fall short of the CFL or out of the sector.

XO's Min QE.   

     The Platoon Leader or FDO will ensure the XO's Min QE is computed for each position utilizing the methods outlined in the FM 6-50. The PL/FDO may use the AFU;MASK data sent digitally from each howitzer to the FDC to assist him.

 Dry Fire Verification Mission.  

     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 Receipt of New MET Message.

The tolerances for the dry fire verification mission are:

+/- 1 mil in Deflection

+/- 1 mil in Quadrant

+/- 0.1 sec in Time with a MTSQ fuze

+/- 1.0 sec in Time with a VT fuze

6.
The following outlines specific steps to be taken during dry fire verification missions:  


a)   Once the first howitzer reports in the goose egg, the FDC stops where it is at.

b)
The FDC will get at least two HOW; UPDATE before it processes the fire mission.

c)
The FDC will announce to the guns that a DRY FIRE VERIFICATION is on the way.

d)
The FDO will choose the grid for the DRY FIRE VERIFICATION mission based on the tactical scenario or METT-T (Use a range that can be processed with charge 6WB.  That charge has been found to give the most consistent results when dry fire verifying.)

e)
The FDC will process an HE/PD mission, converged sheaf, CHG 6WB, and send the data DNL to the guns.  Then the FDC will then determine their data by changing to gun to Ord “X”, Status “S”.  

f)
The gun line will read their data (Charge, deflection, quadrant) in order by section.  

g)
FDC will verify the data within 1 mil for deflection and quadrant, 1 second for VT, and within 0.1 for fuze time (if applicable), and announce to the gun “VERIFIED”.    

h)
Once the gun line is verified, the FDC will report to BN FDC that they are in position and ready to fire.  

i)
If one or more guns will not “bump”, follow the troubleshooting procedures below.  

7.
Troubleshooting steps

a)
Pull all howitzer updates.

b)
Check current MET in use in AFCS v. BCS database.

c)
Check all MVV files.

d)
Make sure registration is in place if you have registered, or if you have not, make sure your registration file is clear.

e)
Check the howitzer’s map mod v. BCS map mod

f)
Reshoot verification mission (HE/PD, CONV, DNL)

IF THE GUNS STILL WILL NOT VERIFY, THEN FOLLOW THE STEPS BELOW:

g)
Send movement order to guns. (Instruct them to roll forward until screen flips.)

h)
Have the gun send a HOW:UPDATE.

i)
Reshoot verification mission.

IF THE GUNS STILL WILL NOT VERIFY, THEN FOLLOW THE STEPS BELOW

j)
Shut down the AFCS and BCS and start over. 

Fire Missions

Battery Crew Drill:
Battery Fire Direction Center will execute all missions using a crew drill with a minimum of the following steps:

· All personnel announce “FIRE MISSION” upon receipt of mission

· BCS operator announces mission type and grid

· RTO gives verbal warning order to howitzers

· FDO plots target

· FDO issues fire order

· ROF Recorder records all mission data

· FDNCO supervises BCS operator and ROF Recorder

· FDO announces “TRANSMIT” after data and target are cleared

· BCS Operator/RTO sends “Ready”, “Shot”, and “Rounds Complete” to BN FDC

· BCS Operator send EOM to howitzers.  Use the following matrix as a guide to crew drill in the FDC: 

BATTERY FDC CREW DRILL

PHASE
FDO
FDNCO
COMPUTER 

OPERATOR
CHART 

OPERATOR
TRACK 

DRIVER
HCO



OCCUPATION


ESTABLISH COMMO W/ BN; VOICE & DIGITAL


ESTABLISH COMMO W/ GUNS; VOICE AND DIGITAL
-CONDUCTS DIGITAL COMMO CHECK W/ BN AND GUNS.        EXECUTES HOW; UPDATES

-DRY FIRE VERIFIES
-SETS UP PALADIN TRACKING CHART.

-PREPARES THE ROF.

-MAINTAINS BTRY FDC BOOK
ERECTS 

 OE-254’S
ERECTS      OE-254’S

POSITION IMPROVEMENT
CONDUCTS  9 POINT SAFETY CHECK

-VERIFIES MASK DATA -COMPUTES MIN QE
-VERIFIES MIN QE

-TROUBLE-SHOOTS AS NECESSARY SUPERVISES BTRY FDC SET UP. -POSITIONS CREW SERVE WEAPON;   VERIFIES RANGE CARD
CONDUCTS 9 POINT SAFETY CHECK 
ASSISTS IN BTRY FDC SETUP.

UPDATES BTRY FDC BOARDS 
CONDUCTS AFTER PMCS 

-SETS UP GENERATOR -BUILDS CREW SERVE FIGHTING POSITION & RANGE CARD
CONDUCTS AFTER PMCS SETS UP GENERATOR

BUILDS CREW SERVE FIGHTING POSITION & RANGE CARD

MISSION PROCESSING
VERIFIES GRID SELECTS CHARGE CHECKS INTERVENING CREST

VERIFIES ROF
-SUPERVISES COMPUTER OPERATOR VERIFIES GUNS RECEIVE MISSION
PROCESSES FIRE MISSION SENDS IT TO THE GUNS
-UPDATES THE PALADIN TRACKING CHART

-MAINTAINS ROF

-UPDATES AMMO BOARD

-MAINTAINS SITUATION BOARD IN TRACK 
MANS CREW SERVE WEAPON MONITORS THE GENERATOR
MAINTAINS BTRY FDC BOARD AND SITUATION MAP 

PREPARE TO MARCH ORDER


MAINTAINS FIRING CAPABILITY
SUPERVISES BTRY FDC BREAKDOWN (SICP & NET)
SUSTAINS FIRING CAPABILITY 
ASSISTS BREAKING DOWN BTRY FDC


ASSISTS BREAKING DOWN BTRY FDC
ASSISTS BREAKING DOWN BTRY FDC

MARCH ORDER
MAINTAINS COMMO W/ BN; VOICE
MAINTAINS COMMO W/ GUNS; VOICE AND DIGITAL
MAINTAINS DIGITAL COMMO
STOWES SECTION EQUIPMENT
TAKES DOWN 

OE-254’S
TAKES DOWN 

OE-254’S

NINE POINT SAFETY

CHECKLIST

DATABASE
GUN #1
GUN #2
GUN #3
GUN #4
GUN #5
GUN #6

VERIFY SURVEY









CHECK MET; CM









CHECK BCS; MVV









CHECK AFU; REG









CHECK HOW; AMOUP









CHECK AOF









CHECK LOAD EL









CHECK PTEMP









CHECK TARGETS/FPF









Standard Fire Orders. 

The following are the Battalion Standard Fire Orders for the fire missions listed:

· BN Mass with HEF/HEM

BN 3 rds

· Imm Suppression


BTRY 1 rd HE/PD

· Imm Smoke



BTRY 1rd SMC

· Coord Illum



1 gun adjust ILA 

· 1 gun adjust HE (ILA gun does not fire HE in FFE)

· The Fire Order sent in the CFF overrides any Standard Fire Orders.

MASS 

· Battalion Mass Fire Mission Processing will be conducted IAW FM 6-40 and ST 6-40-2.

· BN WR/FFE Missions will be conducted digitally. 

· BN AMC/FFE Missions will be conducted digitally. Units will report “Ready” when 2/3 of firing unit is ready. BN will report “Ready” to the observer when 2/3 of BN is ready.

· BN AF Missions will be conducted digitally. All firing units in the fire mission will follow the mission. 

· BN Simultaneous Missions will be conducted digitally. All units will have all adjusting missions in the mission buffer. Units in adjust will follow only their mission. All other units will follow the mission designated by the BN FDC. All units will FFE the target number announced by the BN FDC when a mission goes into the FFE phase.

· All mission related messages (Shot, Splash, Rd Comp, Ready, Laid) will be sent digitally to the BN FDC. The first firing unit will send “Shot, Tgt #” and “Splash, Tgt #” voice. All units will send “Rd Comp, Tgt #, # Rds, CHG” voice.

Special Missions

Special Missions will be processed in the following manner:

FASCAM. BN FDC will manually compute the aim points and determine the fire order using the FM 6-40. FASCAM will be sent PTM from the BN FDC to all BTRYs with the aim points and fire order included. Aim points are disseminated in the one gun per aim point technique, or shot as a fire plan. These missions are AMC. All RAAMS aim points will be rounds complete before any ADAMS aim points are fired. If the aim points are disseminated in the one gun per aim point technique, the BTRY FDC will input the RAAMS aim points into a Laser Draw format CFF and execute and transmit. ADAMS will be in a second Laser Draw CFF.

QSMOKE. BN FDC will manually segment the smoke screen and determine the fire order using the FM 6-40. Each BTRY FDC will receive the center grid, length, attitude, wind direction, and PTF from the BN FDC with the number of volleys and firing interval.  Both initial and subsequent missions are AMC. Each BTRY FDC will perform the necessary technical fire direction to offset the aim point into the wind. The BTRY FDC with the sustaining aim points will report to the BN FDC when there is ten minutes left on the smoke screen for guidance.

CAS ALTITUDE SEPARATION. The CAS Altitude Separation mission will be processed as a normal CFF. The BTRY FDC must report the following to the BN FDC before firing commences:


Azimuth to Target

Highest QE fired by howitzers in mission

Charge fired




The BN FDO will assimilate these pieces of data and determine the altitude separation and azimuth offset that will be sent to the supported unit Fire Support Element. 

TOT MISSIONS. Time on Target missions will be executed to the standard of the FM 6-40 and ST 6-40-2. The BN FDC must ensure each battery receives an accurate time hack and transmits it to each howitzer. Also the TOT mission cannot be executed more than 10 min before TOT.

SHORT COUNT TOT. Short Count TOT missions are executed as a routine AMC mission with the following exceptions.

BTRY FDC report “Ready” and TOF

BN FDC takes highest TOF + 20 sec for TOT time

BN FDC uses procedures in FM 6-40 to establish TOT time with batteries

Each BTRY FDC gives command to Fire at “TOT - unit TOF”

SEAD. SEAD missions will be performed as a series of targets with a variable H-hour or as a single mission with a short count TOT. The H-hour will be established using the Short Count TOT method. Each target will be fired in series from the H-hour according to the interval specified by the BN FDC.

VOICE MISSIONS. The following missions will be executed voice:

Established/Planned Targets and Priority Targets

Established/Planned Final Protective Fires (FPF)

Immediate Suppression Missions

Immediate Smoke Missions

CPH MISSIONS. Copperhead missions will be conducted IAW FM 6-40 and ST 6-40-2. BN FDC will ensure the mission meets Angle T requirements. BN FDC is also responsible for ensuring the firing battery FDC and the observer have digital and voice communications. The CPH MTO will be IAW FM 6-40.  See Battalion TACSOP for PRF codes.

FINAL PROTECTIVE FIRES. The battalion standard FPF size is 300x50. Due to the FPF proximity to friendly troops, the fire order is HE/PD or DPICM in self-registration mode. Refer to FM 6-40 for control of FPF.

REGISTRATIONS. 

Registrations will be conducted in the Autonomous mode with the observer when possible.

Primary means of registration is Radar Registration.

Secondary means of registration is Laser Registration.

If those means are not available, the HB/MPI or Precision Reg will be used based on the training of the observer.

After the registration, the BTRY FDO will inspect the AFU; REG file IAW ST6-40-2 and send the information in a PTM to BN FDC.  The BN FDO will verify that the registration corrections (POS) can be transferred to the rest of the battalion. 

OTHER SPECIAL MISSIONS. Fireplans, Zone and Sweep missions, and Illumination missions will be conducted IAW FM 6-40 and ST 6-40-2. 

Battery Fire Direction Center

PCC / PCI Checklist

1. Manuals

____ Battalion TACSOP

____ AFATDS TACSOP

____ Battery TACSOP

____ Divarty TACSOP

____ Battery MVV Book

____ Propellant Efficiency Table

____ FM 6-40 (w/C1, 2)

____ FM 6-40-2 (BCS Job Aides)

____ FM 6-50

____ ST 6-50-60 or FM 6-70

____ MVCT-1, dtd June 1996

____ ST 6-50-2 (XO’s Handbook)

____ AFATDS Operators Handbook

____ PLCU Manual

____ FT 155-AM-2 w/ C1,2

____ FT 155-ADD-I-2 (APICM) 

____ FT 155-ADD-T-0 w/C1 (M825 Smoke)

____ FT 155-ADD-Q-0 (Rev) w/C1,2(M825 Smoke)

____ FT 155-AN-2 w/ C1 (DPICM)

____ FT 155-ADD-O-0 (DPICM)

____ FT 155-ADD-R-1 (DPICM)

____ FT 155-ADD-J-1 w/ C3 (DPICM)

____ FT 155-ADD-L-1 w/C1, 2 (FASCAM—ADAM)

____ FT 155-ADD-N-1 W/C1 (FASCAM—RAAM)

____ FT 155-AO-1 (M549 RAP) AUG 97

____ FT 155-AS-1 (Copperhead)

____ FT 155-AU-PAD w/C1 (BBDPICM)

____ FT 155-ADD-U-PAD (BBDPICM)

____ FT 155-ADD-W-0 (SADARM)

____ GFT 155-AM-2 HEM107 (LA) [4] 2-4,3,5-6,7-8

____ GFT 155-AM-2 HEM107 (HA) [1] ALL

____ GFT 155-AM-2 (ILL) [2] 2-3,5-7

____ GST 155-AM-2 HEM107 [1]

____ GFT 155-AM-2 HEM107/M825 [3] 3-4,5-6,7-8

____ GFT 155-AN-2 HEM483A1 (LA)[5]

____ GFT 155-AN-2 HEM483A1 (HA)[2] 3,4,5G,3-7W,7R

____ GST 155-AN-2 HEM483A1 [2]

____ GFT 155-ADD-Q-0 HEM483A1/M825[1] 8R

____ GST 155-ADD-Q-0 HEM483A1/M825[1] 8R

____ GFT 155-AO-0 M549A1 (LA) [1]

____ GFT 155-AO-0 M549A1 (HA) [1]

____ GST 155-AO-0 M549A1[1]

____ GFT 155-AU-PAD M864 (LA) [1] 7W,7R

____ GFT 155-AU-PAD M864 (LA) [1] 8(M203)

____ GST 155-AU-PAD M864 [1] All

____ GFT 155-AS-0 M712 (LA) [3] 

____ GFT 155-AS-0 M712 (LA) [1] 8

____ GST 155-AS-0 M712

____ GFT 155-AS-0 M712 (HA) [1] All

2.  Forms/Documents

____  DA 1594 [QTY: 100]

____  DA 4982-R (MV Record) [QTY:50]

____  DA 4982-1-R(M90 Veloc. Worksheet) [QTY:50]

____  DA 4504 (Record of Fire) [QTY:200]

____  DA 4176 (Target Grid) [QTY:4]

____  DA 7352-R (M712 Copperhead MET + VE      Worksheet)[QTY:50]                      

3.  Technical Equipment

____ Multi-Purpose Protractor (GTA 6-5-1)

____ Plotting Scale

____ Range-Deflection Protractor

____ Plotting Pins (Black - 4, Blue - 4, 

      Green - 4, Orange - 4, Red - 4) 

      [Unit: Box]

____ Plastic Sheet (Mylar) 

____ Pencil (H- 2, 4H- 2, 6H- 2, Black- 2,

      Blue- 2, Red- 2) [Unit: Dozen]

____ Grease Pencils

____ CLGP M712 CPHD Footprint Template

____ Firing Charts (2)

____ M17 Plotting Board

____ Stop Watch

4.  Maintenance / Vehicle (IAW –10 Standards)

____ Vehicle loaded IAW Load Plan

____ Vehicle Dispatch

____ Driver licensed 

____ First-Aid Kit complete

____ Vehicle fuel topped off

____ Water Cans present / Full

____ Check Track Tension 

____ Clean Air Filter

____ Battery level correct/cable secured

     Oil Level Correct:

____ Engine

____ Transmission

____ Differentials

____ Transfers

____ Final Drive

5. General

____ Antenna, OE-254 (2 Each)

____ Goggles (2 Pair)

____ AN/CYZ-10

____ AN/PNS-11 (Plugger) Operational w/ COMSEC 

____ PVS-7B Operational w/ batteries [QTY:2]

____ All Radios Operational w/COMSEC

____ Handmikes & spare Operational

____ CVC Helmets/headsets Functional (min:2)

____ GRA-39 Complete w/ Batteries

____ Batteries (D Cell)

____ BCS & AFATDS Operational

____ Printer Operational w/ Paper

____ AFATDS 97.11/BCS Software 10.027

____ Database Backed-up on 3.5” disk

____ Personal Equipment (Bn Packing List)

____ Crew Served Weapon w/ Range Card

____ Briefing Board

NBC Equipment Present

____ M256 Kit

____ M13 or M11 Decon Apparatus on Hand

____ Colored Flags (Red,Blue,Green, Yellow, Black)

1.1 Ammunition Management. 

Reporting. Each FDC will ensure proper mnemonics and accurate ammunition counts are reported to the battalion FDC.   Ammunition reports will be sent to the BN FDC digitally at the following times:

H-2 (pre-battle)

NLT one hour after reconsolidation/reconstitution begins

Upon BN FDC request

Shell Powder Lot Standard

PROJECTILE/

LCU ENTRY
LOT
NOMEN
PROJECTILE/ LCU ENTRY
LOT
NOMEN

HEA
A
M107DC
AMS
O
M741

HEB
B
M107NC
HEL
L
M795

HEC
C
M449
HEM

 (BBDPICM)
M
M864

HED
D
M449E1
SAD
K
M898

HEE
E
M449A1
GSX
V
M645

HEF(DPICM)
F
M483A1
SMA
W
M110

HER(RAP)
R
M549A1
SMB
V
M116A1

APL(ADAM)
P
M692
SMC
J
M825/A1

APS
Q
M731
ILA
I
M485A1/A2

AML(RAMMS)
N
M718
CPH
X
M712

 PROPELLANT
1ST LOT
2ND LOT
3RD LOT
FUZE/LCU
NOMEN

M3A1
G
N
B
PDA
739/557/572

M4A2
W
H
I
TIA
564


M119A1(8W)
O
C
P
TIB
577

M119A2(7R)
R
E
D
TID
582

M203(8R)
S
T
K



M203A1(8S)
M
A
X



Additional projectile lot designators: G,H,S,T,U,Y,Z if necessary.

Additional powder lot designators: F,J,L,Q,U,V,Y,Z

REHEARSALS

The BN FDC will conduct Technical Rehearsals before LD. The Battalion Technical Rehearsal will be an Action/Counteraction Drill initiated by BN FDC with all BTRY FDCs responding. The format and drill is as follows:


SEE NEXT PAGE 

FA TECH REHEARSAL CHECKLIST

The goal is to conduct a technical rehearsal of the Target List Worksheet prior to the fire support rehearsal to verify all targets can be serviced.  The sequence below outlines how we will conduct the FA tech rehearsal.

Participants:  BN FDC, Battery FDCs, and R BN FDC.

Prior to the rehearsal: 

· BN FDC receives and disseminates the Target List Worksheet

· BTRY FDCs conduct technical rehearsal for all targets on the Target List Worksheet and report results to BN FDC.  Identify problems with ammo (ammo requirements, lot management), intervening crests, range, etc.  

During the rehearsal:

· BN FDO initiates a NET CALL with all units responding in order: A, B, C, R FDC.  

· BTRY FDCs identify which track will control the guns (for AFATDS).

· BTRY FDCs give slant report (computers operational/personnel onhand)

· The BN FDO will conduct a time hack with all elements (PLGR ZULU).

· BN FDO issues/verifies voice fire order SOP.

· BN FDO reviews/identifies changes to Target List Worksheet.

· BN FDO reviews the scheme of fires and Essential Field Artillery Tasks target by target as they will occur during battle.  

· BN FDC sends digital missions to the BTRY FDCs.  

· BTRY FDCs report the following information:

· Target number with altitude

· Range

· Projectile/lot

· Charge/lot

· Fire order

· Any problems encountered

· BN FDO reviews fire direction procedures for special munitions, intervening crests, and any other special considerations.  

· BN FDO reviews all FSCMs and geometries in effect.

· BN FDO updates/changes NFA list based on FS rehearsal

· BTRY FDCs verify # of NFAs 

· BN FDO reviews current MET schedule and any special considerations dealing with MET (transition period).

· BN FDO reviews communications links and backup means

· If voice commo is lost, use voice on the digital net.

· If digital commo is lost, execute FMs voice and attempt to re-establish digital commo

· BN FDO verifies accession of fire control : BN, B, C, A, 

· Questions

Battle Update Briefs (BUB). Battle Update Briefs will occur NLT H-2 and coincide with the BUB conducted on the command net. The BN FDC will initiate a verification of FSCM and Target Data. BTRY FDCs will respond in the affirmative or obtain a correction to the data. The format for the Battle Update Brief is as follows:

 BATTLE UPDATE BRIEF







BN FDC

BTRY FDC

# TGTs

SLANT

# NFAs

# TGTs

# ACAs

# NFAs

# AIR CORRIDORS

# ACAs

CURRENT CFL/FSCL

# AIR CORRIDORS

POF

CURRENT CFL/FSCL

CURRENT MET

GIVE G/A/R/B AMMO STATUS (SEND DIGITAL AMMO COUNT)

MET SCHEDULE

CURRENT MET

SCHEME OF FIRE CHANGES

PLT KEY EVENT/SPECIAL MSN/PRIORITY TGT

CONOPS

CONOPS will commence by order of the Battalion S-3 when the TOC is taken out of action. Each BTRY FDC must be ready to take control of the battalion at any time. The controlling BTRY FDC must transfer control of all its guns to its sister BTRY FDC. The controlling BTRY FDC will use the procedures listed in the ST 6-40-2 to control BN Mass Missions. The following checklist will be used to ensure the controlling BTRY FDC has the necessary data to take over the battle:

Graphics Update

Unit Locations

FSCMs

Accurate battalion ammo count

Updated Target List

Metro Handover

Commo Check (Voice/Digital)

All 2-82 Units

Reinforcing BN FDC

BDE FSE

TF FSEs

COLTS

Accuracy During Firing

Five Requirements For Accurate Predicted Fire

ELEMENT
FDC
GUNLINE

Accurate Target Location
Ensure correct grid and altitude is entered into LCU
NOTHING

Accurate Howitzer Location
Current Piece Status

Maintain howitzer tracking chart

Map spot gun locations
No NAV faults

Verify location by the most       accurate means

Ensure PL/PSG is verifying location also and tracking CEP.

Accurate Weapons And Ammunition Information
Registration Corrections

MVV Data

Piece Status (Prop Temp / AOF / ALT)
Check the following:

  Square weight of ammunition

  Lot of propellant

  Propellant temperature

  Proper, uniform ram

Accurate Meteorological Information
Validity of MET

Ensure MET is current
NOTHING

Accurate Computational Procedures
Conduct Secondary Checks on all data entered into the BCS

(Dry Fire Verification Mission)
NOTHING

Muzzle Velocity Management

This section is BY FAR THE MOST IMPORTANT PART OF THE FIVE REQUIREMENTS FOR ACCURATE PREDICTED FIRES which the Paladin Battery FDC can effect.  Without good muzzle velocity management, you will not achieve first round effects on target.

The four means of capturing MVVs (in order of precedence).

Calibrated MVVs – Ideally, we would like to calibrate with every round fired.  That is normally not feasible.  At a minimum, we need to ensure that each howitzer tube has an accurate baseline muzzle velocity variation from which we can infer subsequent calibration data.  All MV data must be recorded on DA Form 4982-R and then filed in a MV logbook.  Additionally, determined MVVs must be recorded on the Paladin MVV tracking chart (see enclosure) for quick reference when changing lots fired.  Reference FM 6-40, Chapter 4 for further guidance on muzzle velocity management.

Inferred MVVs – This allows a firing unit to quickly update muzzle velocity information when firing a new lot of propellant.  Subsequent lot calibration is used to isolate the difference in efficiency between two propellant lots for one howitzer firing the same projectile family.  This technique will be used when the situation does not permit the calibration of the new lot with all guns.  

107.
Predicted MVVs – MVV = Shooting Strength + Propellant Efficiency.  If calibration is not possible, adding the propellant efficiency to the shooting strength will result in a more accurate MVV for determining firing data than if the shooting strength is considered alone.  All BTRY FDCs will keep and maintain the current list of propellant efficiencies from the schoolhouse at Ft. Sill.  These will be updated as changes come out.  Additionally, each FDC will maintain a copy of each howitzer’s DA Form 2408-4 to determine shooting strength.  This is accomplished using pullover gauge readings and/or erosion EFC service round effects with the appropriate TFT for the weapon-projectile combination to be fired.   Refer to FM 6-40 page 4-13 for more information.  

Using the M93 Chronograph.  The M93 is a great tool for capturing MVVs.  However, it must be used correctly.  The following checklist will be used when calibrating with the M93.

Initialization.  MVS head must be mounted and connected prior to AFCS initialization

If MVS head is connected after initialization, AFCS must be re-initialized

Ensure 1553 termination connector is in place

Check for faults in the MVS

To check for faults, go into the maintenance BIT status screen of the AFCS to verify the Built-in-test (BIT) status

MVS BIT status is the last entry on the AFCS screen

BIT status should read “00000000 00000000” (MVS is functioning properly)

A BIT status of “00000000 00000001” indicates the AFCS did not receive a BIT status message from the MVS, indicating a MVS malfunction

A BIT status of “00000000 00000010” indicates the MVS has failed its BIT and replacement of the MVS radar head is required

A BIT status of “00000000 00000100” indicates that there is no commo between the AFCS and the MVS.  Check to ensure proper connection of the MVS radar head

Refer to paragraph 3.1.8 of ARMY TM 9-1290-365-14&P for troubleshooting the MVS/AFCS interface once a fault has been recognized

Input correct ammo data into the AFCS

Input the extended lot numbers with a lot code into the AFCS or it will not receive MV readings.  Entry of extended lot is mandatory for MVS to work.

If extended lot number has already been input, the MVS will not compute MVs if the measured values fall within allowable limits

If the unit commander decides he wants new readings for a previously established lot, follow these procedures:

The gun must delete its MVs by following the procedures outlined in the –10 on page 2-225.  There are three ways to delete an MV

Delete by propellant lot

Delete by projectile

Delete by date

Once the gun does this it must send the data to the FDC.  To do this, the chief goes into the BCS data transfer screen and selects muzzle velocity and the data is sent to the FDC

When the gun does this and the FDC receives the data they should see underlines (_._) and not zeros

This means there is no data for the M93 to compare, and it should deliver a reading if it is functioning properly

NOTE:  Lots are displayed only for those propellants not used in the current ammo inventory.  If ammo is currently stored in the ammo file in the AFCS, then you will be unable to delete the MV.  You must first delete the ammo and then delete the MV for that particular lot.

Fire at least four rounds

The minimum number of rounds required to calculate a MVV can be set from 1-9 rounds.  Set the minimum number of rounds to 4 in the MVV rounds screen of the AFCS

The MVS must sense at least 4 rounds fired in the same mission before it generates an average MV for the extended lot of propellant being fired.  A good practice is to fire more than the number of rounds specified.  For example, fire 6 rounds if you have specified 4 rounds in the MVV rounds screen.

Use digital communications

The MVS won’t read MVs if “shot” is not displayed on the AFCS screen.  “When ready” missions automatically display “shot” on the AFCS.  Bottom line, shoot all missions “when ready”.

Do not press shot

The MVS automatically sends “shot” to the AFCS and deducts a round from the database each time the MVS senses a round has been fired

If the AFCS operator presses “shot” after he fires a round, the MVS will count a ghost round in addition to the real round fired.  This will cause invalid readings and a loss of firing data for the last round of the mission

FDC must send EOM before any data can be sent from the AFCS

Common errors which will cause no data

After performing MV management, AFCS operator must exit/cancel back to the main menu before changes will take effect

BCS did not send EOM

AFCS operator pressed shot key during mission

MVV rounds set at 4 but only 3 usable rounds were actually attained (which is why we shoot more rounds than what is specified)

Old MVV data not deleted and current data is within +/- 2 m/s of stored data.  

1553 termination connector not in place

Possible Errors

Once the error is determined, isolate the howitzer(s) causing the error and use the appropriate solution below.

If a problem still exists, the FDO/FDC Chief follows these steps for trouble shooting:

Task
Go

Do you have common survey? (SCPs used for Updates on common survey, PLGR, etc.)


Do you have common survey with the observer? (PLGR, BN survey, etc.)


Verify Database (see Annex C “Verify BCS Database”)


MET verification


Verify MET in Use



Position and DTI valid



MET station height correct



Verify Met line data with BN FDC



Does MET match actual weather?


Have correct concurrent MET procedures been conducted?


Muzzle Velocity Management Verification


MVVs present for the projectile family and powder lot being fired


Verify BCS;MVV for erroneous Howitzers


Where did the MVV come from:




If historical, is the lot being used in the LCU the same as the lot on the gun




Is inferred data correct




Were predicted MVVs done with current 2408-4s


Does the Pull-over gauge reading verify the MVV data?


BTRY FDC Operations

Priorities Of Work

Establish and maintain radio nets.

Establish internal voice radio nets – NCS.

Establish external voice nets – subscriber.

Establish internal digital radio nets – NCS.

Ensure all subscribers have parameter cards.

Establish external digital net – subscriber.

Database management.

Ensure all howitzers have a current time hack.

Process How; Request: INIT (sent from howitzers).

Verify howitzer location on map,

Verify that howitzers receive all files.

How; SBT (howitzer subscriber table)

Met; CM (2 pages when receiving new met, wait for both pages to enter in input Que., execute both pages from input Que. before changing met use)

AFU; Reg (if applicable)

Sprt; Map (should receive message map mod complete)

Verify How; Update is current using How; Request: How; Update

After initialization transmit How;AMOUP with zero in quantity but have shell and lot designator filled out for appropriate shell, fuze, and propellants.

After transmitting How; AMOUP contact howitzer voice, telling them to use BCS provided.

Verify MVV files.

Use How; Request: BCS MVV.

Compare howitzer MVV to current historical MVVs in LCU and stored on MV record.

Verify howitzer target file matches LCU target file using How; Request ALL TGTS.

Verify howitzer observer file matches LCU observer files using How; Request OBCO.

Control tactical and survivability moves

Receives guidance from battery leader/battery commander.

Survivability moves use battery SOP or current guidance as given by BTRY FDC.

Maintain battery status

Ensure tracking chart is current.

Ensure ammo board is current/ if printer operational DA Form 4504 record of fire is optional.

Ensure howitzer location and maintenance status is current.

Maintain situation map.

Ensure current FSCM are plotted.

Ensure all friendly and enemy locations are plotted.

Ensure higher HQ’s receives all required TACSOP reports (voice)

Ensure higher HQ’s receives:

AFU; Update/READY ‘X’

AFU; Amoup – every 3 missions

AMMO Management

Ammo management is crucial to the success of battle tracking and is extremely important for the FDO to keep updated continuously. 

If notional ammo is used some type of physical entity will be used to represent the ammo. One can use 3x5 cards, blocks of wood or spent blanks.

When a section obtains powder that is of the same charge but has more than one lot then the section chief needs to identify this to FDC. 

In turn, FDC will assign each lot a designator code by giving it a letter. 

The section chief will then separate the powder internally on the FAASV. 

Next his ammo team will label the different lots with colored chalk or a mailing label with the one letter identifier code that FDC provides.

Standard Lot Designators

The following are common lots that are used most often during FDC operation and there corresponding LCU ID code with nomenclatures for each element.

 PROJECTILE
LCU ENTRY
LOT
NOMEN
PROJECTILE/ LCU ENTRY
LOT
NOMEN

HEA
A
M107DC
AMS
O
M741

HEB
B
M107NC
HEL
L
M795

HEC
C
M449
HEM

 (BBDPICM)
M
M864

HED
D
M449E1
SAD
K
M898

HEE
E
M449A1
GSX
V
M645

HEF(DPICM)
F
M483A1
SMA
W
M110

HER(RAP)
R
M549A1
SMB
V
M116A1

APL(ADAM)
P
M692
SMC
J
M825/A1

APS
Q
M731
ILA
I
M485A1/A2

AML(RAMMS)
N
M718
CPH
X
M712

 PROPELLANT
1ST LOT
2ND LOT
3RD LOT
FUZE
LCU
NOMEN

M3A1
G
N
B
PDA
739/557/572

M4A2
W
H
I
TIA
564


M119A1(8W)
O
C
P
TIB
577

M119A2(7R)
R
E
D
TID
582

M203(8R)
S
T
K



M203A1(8S)
M
A
X



Note: In some cases the projectile and powder will share lot designators. For projectiles/powders with the same nomenclature but different square weights/lot numbers the BN will assign the designator for the second lot.

Additional projectile lot designators: G,H,S,T,U,Y,Z if necessary.

Additional powder lot designators: F,J,L,Q,U,V,Y,Z

Degraded Communications

If commo is lost between a howitzer and FDC, but not between howitzers:

Verify voice radio on high power, check cables.

Howitzer with commo relays instructions from FDC to gun with no commo to FDC.

If commo is lost between one gun and the rest of the battery:

Degraded gun hits FREQ SYNC and waits one minute.

Check switch settings

Check connections 

Check time – enter PLGR zulu if in doubt.

If still no contact, use CUE FREQ to contact FDC or howitzers.

If still no contact, drive over to good howitzer, who will relay instructions from FDC.

If no other howitzers locations are known, attempt to call alternate battery using steps 1-3.

If still no contact, attempt to call BN CMD using steps a-c.

If still no contact and no locations known, move to closest rally point, set-up security and wait unless further guidance in FASP..

If commo is lost to FDC, but howitzers can talk to each other:

Team leader coordinates FREQ SNC, wait two minutes.

If no contact, howitzers attempt to contact FDC on QUE FREQ.

If still no contact, see BTRY FDC Handover operations.

If still no contact, attempt to contact BN CMD.

If still no contact, move to closest rally point, set up security unless

Further guidance in FASP.

M577 (FDC) PCC

START WITH GENERAL PCC

Vehicle Driver

 Task
Go

Vehicle PMCS complete


Generator 


Communications 


Armament 


Current ANCD Fill


Grease/waterproof markers


Pens/pencils


Night vision devices present/serviceable


Spare batteries present


Compass present, serviceable and declinated 


CVC helmets operational TC to Driver


Goggles 


Vehicle load plan checked


MREs stowed 


Interior clean and orderly 


Verify BCS Data Base (FDO): 

 Task
Go

SYS;SETUP 


Verify DTG


Verify METUSE


Verify “blank” in ATHFM field


Verify COMMAD field matches SCSI switch on External TCIM


AFU;UPDATE


Verify WSTR field. Equals # of operational howitzers 


Verify READY “X” before XMIT to BN


BCS;DBSUM 


MAP MOD


Verify MAPMOD using RLTB method


Verify Gridzone/Spheroid with Sitmap of the Area of Operations


HOW;UPDATE


Verify Howitzer Position


Verify Howitzer AOF


Verify Current MET is in USE and is valid


Verify MVV is correct for piece, powder, and shell 


Ensure no invalid REG files are present


Verify no outdated Fire Plans


Verify no System Warnings


AFCS Data Base


Verify HOW;UPDATE


Verify HOW;AMOUP


Verify no old targets


Verify no outdated REG file is present


Verify MVV is correct on howitzer 


Conduct Dry Fire Verification Mission


Ready To Fire

 Task
Go

XO Min QE established 


Graphics updated (PRIORITY TGT’S / FPF’S (UPDATED))


Commo with howitzers 


Commo with BN FDC 


Dry Fire Verification Mission(if required) 


Accurate Ammunition Count sent to BN FDC


Ammo Count sent at Occupation and after every 3 missions


AFU;UPDATE sent to BN FDC with “Ready X”


Commo with backup BTRY FDC


FDC

Assume Control Of Battalion FDC

 Task
Go

Set up tent extension


Establish voice and digital commo with all plt FDCs


Establish voice and digital Commo with FOs or Brigade


Hand off guns to sister Batteries


Request battery updates and ammunition from all Battery FDCs


Plot all Battery FDCs 


Verify FSCMs with Jump TOC


Verify current OPORD/FRAGO


Verify current overlays


Verify current target list


Fire Mission As Bn FDC

Task
Go

Enter “M” in the CFF subfield for massing fires


Enter Grid Shell/Fuze as normal mission


Enter “All” in the 5th subfield of UFFE


Do not make entries after the 5th subfield of UFFE


FDC Shift Change

 Task
Go

Wake new shift 10 min. before shift change


Finish all current missions


Brief all personnel on the following:


  Enemy Intel and Alternate Positions


  Changes to the target/known point list 


  New or changed priority targets


  New or changes FSCMs


  Pending moves


  Orient all personnel – i.e. direction of guns, terrain, etc.


Perform a sensitive items check


FDC Handover

 Task
Go

Guns contact alternate FDC – should be Chan 2 on both radios. If no contact, re-contact primary FDC and receive further instructions.


Guns change Net Address to alternate, or input other batterys net address as primary


Net delay time change to 2.5, 3.0, 3.5


Once frequencies are on alternate voice and digital, wait 5 seconds to verify no mission in progress.


Once voice and digital coms up FDC pulls back Initialization.


FDC notifies gun when the initialization request is complete.


After initialization howitzers send a piece status.


Bump guns.


If gun has difficulty receiving digital communications with FDC, they will be instructed to take all instructions from FDC. Do not hit FREQ SYNC unless instructed to by FDC.


In the event should both LCUs from each FDC become non-mission capable, MSU operations will be conducted externally with a battery in another battery, as directed by BN FDC. 


FASCAM (BN Directed Aimpoints)

 Task
Go

Make all guns gunord ‘X’, status ‘S’


Notify guns that survivability moves are canceled


Fire RAAMS then ADAMS


Compute fire missions as a “ laser draw FPF’”(ST 6-40-2 pg 5-91)


Use uncalibrated(junk) lots as needed


Send mission to guns as PRIORITY TGT


FASCAM (Computing Aimpoints)

 Task
Go

Make all guns gunord ‘X’, status ‘S’


Notify guns that survivability moves are canceled


Compute aimpoints using FM 6-40


Fire RAAMS then ADAMS


Compute fire missions as a ‘laser draw FPF’”(6-40-2 pg 5-91)


Send mission to guns as PRIORITY TGT


Five Requirements For Accurate Predicted Fire

ELEMENT
FDC
GUNLINE

Accurate Target Location
NOTHING
NOTHING

Accurate Howitzer Location
Current Piece Status

Maintain howitzer tracking chart
No NAV faults

Verify location by the most       accurate means

Ensure PL/PSG is verifying location also and tracking CEP.

Accurate Weapons And Ammunition Information
Registration Corrections

MVV Data

Piece Status (Prop Temp / AOF / ALT)
Check the following:

  Square weight of ammunition

  Lot of propellant

  Propellant temperature

  Proper ram

Accurate Meteorological Information
Validity of MET

Ensure MET is current
NOTHING

Accurate Computational Procedures
Conduct Secondary Checks on all data entered into the BCS
NOTHING

1.  In this battalion any firing error will constitute a firing incident.

2.  Procedures for Firing Incidents:

a. Observer observes that there has been a firing incident.

b. Observer announces “check firing” to BN FDO.

c. BN FDO announces “check firing freeze” to all FDCs.

d. FDC announces “check fire rear of piece fall-in”. Computers are no longer touched.

e. All guns fall out to rear of piece, including any guns that are moving.  Do not hit arrive key.

f. PL/PSG/GSG move to all guns.

g. BC/PL/PSG/GSG check guns in accordance with Firing Incident Checklist.

h. BN FDC will determine the following: howitzer locations, charge, fuze, lay elevation, and load elevation.  BN FDC will also review the five requirements for accurate predicted fires.

i. Once above two items are completed, BC and BN FDO will report findings to the CDR and/or the BN S3.

 FIRING INCIDENT CHECKLIST

1. HOW MANY ROUNDS OR SHEAFS OBSERVED UNSAFE?

2. REQUEST IMPACT GRID(S) FROM OBSERVER.

3. PLOT IMPACT GRID(S).

4. PLOT HOWITZER LOCATIONS DURING FIRING.

5. PLOT GUN TARGET LINE(S) TO SHOULD-HIT GRID.

6. IS DID HIT GRID ALONG GUN-TARGET LINE?

7. IF YES RNG ERROR; IF NOT LATERAL ERROR

9. IF RNG ERROR:

     a. ENTER TFT WITH COMMANDED CHARGE AND RANGE TO DETERMINE REQUIRED QE TO DID HIT GRID

     b. DETERMINE DID HIT QE FOR ONE CHARGE UP AND ONE DOWN

10. IF LATERAL ERROR:

     a. MEASURE ERROR IN MILS USING RDP ALONG GUN TARGET LINE

     b. VERIFY AOF IN BCS

11. REPEAT STEPS FOR ALL 6 GUNS

12. IF IT IS ONE ROUND OUT THEN USE THE FOLLOWING HOWITZER CHECKLIST; IF SHEAF ERROR SEE NEXT PAGE.

HOWITZER SECTION INCIDENT CHECKLIST 

SECTION
1
2
3
4
5
6

IS THE HOWITZER IN A DEGRADED MODE? 

IF SO, GO TO BOTTOM OF PAGE.







1. COMMANDED DF & QE?







2. LOADING ELEVATION?







3. 4513 - QE, DF, CHARGE & FUZE SETTING?







4. COMMANDED CHARGE & FUZE SETTING?







5. COUNT POWDER INCREMENTS.  DOES IT MATCH 4513?







6. RECEIVE DID HIT QE’S FROM FDC & RECOMPUTE SHOULD HIT DATA USING GUNORD:X IN BCS







7. GUN MVV DATA?







8. IF LOAD EL & DID HIT QE  MATCH THEN LIKELY LOAD EL INCIDENT







9. IF POWDER INCREMENTS DO NOT MATCH  & DID HIT QE MATCHES CMD’D QE FOR SUSPECTED CHARGE FIRED; LIKELY CHG ERROR







10. IF FUZE SETTING ON 4513 AND CMD’D DO NOT MATCH THEN  LIKELY FUZE ERROR







SEE NEXT PAGE FOR CONTINUATION OF FIRING INCIDENT CHECKLIST

IF DEGRAGED HOWITZER







1. DRU IS OUT: CHECK HOWITZER POSITION AND DIRECTION FROM SISTER GUN HUB TO HUB TRANSFER







2. BCWC IS OUT: VERIFY RECIPROCAL LAY OF HOWITZER FROM SISTER OR AIMING CIRCLE/AOF USED BY CHIEF







3.  VERIFY DA FORM 4513 AND DATA FIRED







4.  VERIFY FDC DATABASE/DATA COMPUTED FOR THE HOWITZER THAT IS DEGRADED







BTRY FDC SHEAF ERROR CHECKLIST

1. IF SHEAF ERROR THEN DATABASE IS SUSPECT

2. VERIFY SYS:SETUP- MET IN USE, VERIFY THAT MET IN USE IS CORRECT

3. VERIFY HOW;UPDATE- GRID, AOF, PROP TEMP

4. VERIFY AFU;REG - IS THERE ANY?

5.  VERIFY HOW:MVV DATABASE

6. VERIFY FM;CFF -VERIFY TGT GRID, ALT, SIZE, ATTITUDE AND SHEAF BOTH ON MAP AND WITH BN FDC/OBS

7. RECOMPUTE MISSION TO VERIFY DATA USE GUNORD:X TO GET GUN DATA



HILL CHECKLIST

1. VERIFY SHOULD HIT AND DID HIT TGT LOCATION USING G/VLLD

2. VERIFY OBSERVER LOCATION USING PLGR

3. VERIFY TGT ALTITUDE

4. VERIFY METHOD OF FIRE/PIECES TO FIRE

BUFFER ZONE





RANGE TO IMPACT





AOF





500 METERS





BUFFER ZONE





1 BDE





X





3BDE





3 BDE





CFL





PL MURPHY





XX





PL HOGAN





PL JOHNSON





PL COLE





X





MSL





3 ID





MIN RANGE





NOTE:  MIN RG IS COMPUTED BY MIN CHG.  GRID FIRED MUST BE VERIFIED BY AT LEAST THREE 


             INDEPENDENT CHECKS. HOWITZERS INPUT MIN QE AT  LOAD ELEV.  LEFT AND RIGHT LIMITS 


            ON MOVE ORDER.  MULTIPLE CHARGES CAN BE  FIRED AND NO SAFETY T IS GIVEN.
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NOTE: 	SAFETY "T"S MUST BE DIGITALLY SENT DOWN TO THE HOWITZERS ON SYS;PTM. THE 	MIN. QE IS INPUT IN AS LOAD ELEV. MAX. QE IS INPUT IN AS MAX ELEV., LEFT AND 		RIGHT AZIMUTH LIMITS ARE INPUT ON MOVE ORDER.





NOTE: 	TRAINING AREA SAFETY IS SIMILAR TO REGULAR F.A. SAFETY. THE FOLLOWING 


             EXCEPTIONS APPLY: NOT REQUIRED TO USE RANGE SAFETY CARD, CAN PICK A 


             SURVEYED GRID WITHIN TRAINING AREA WITH A 500 METER RADIUS, CHARGE RESTRICTED.
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