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Subcourse Overview

This subcourse is designed to train the skills necessary for performing tasks related to the supervisory duties in the battery/platoon fire direction center (FDC).

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own situation, always refer to the latest publications.

Unless otherwise stated, the masculine gender of singular pronoun is used to refer to both men and women.

This subcourse is presented in two lessons corresponding to terminal learning objectives supporting the following soldier's manual tasks.

Terminal Learning Objective 1 

ACTION:
Verify the Conversion of an Automated Fire Mission to Manual Backup (Manual) 

TASK NO: 
061-280-3051 

CONDITION:
Given an operational FDC with an automated fire mission in progress, an amendment to the fire order, an HCO with a surveyed firing chart and all 
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plotting equipment, a site, a last quadrant and deflection fired using a computer, a GFT with or without a computer derived GFT setting, and the last observer corrections.

STANDARD:
Verify the conversion of the automated fire mission to manual backup applications IAW appropriate references.

Terminal Learning Objective 2

ACTION:
Determine Fire Orders and Verify Fire Commands

TASK NO:
01-2880.01-0031

SITUATION:
Given an operational FDC with qualified personnel at all required stations, equipment, a call for fire, a target to include type and location, a situation map, ammunition, units currently available to fire, the commander's guidance, a unit SOP, and munitions effects.

REQUIREMENT:
Determine the battery/platoon fire order standards.  Determine how to attack the target and announce the fire order.
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GRADING AND CERTIFICATION INSTRUCTIONS

Instructions to the student.  This subcourse contains a multiple-choice examination covering the material in the two lessons.  After studying the lessons and working through the practice exercises, complete the examination.  Mark your answers in the subcourse booklet, then transfer them to the ACCP Examination Response Sheet.  Completely black out the lettered oval which corresponds to your selection (A, B, C, or D).  Use a number 2 pencil to mark your responses.  When you complete the ACCP Examination Response Sheet, mail it in the self-addressed envelope you received with this subcourse.  You will receive an examination score in the mail.  You must score a minimum of 70 percent on this test to meet the objective of the subcourse.

Credit hours.  Seven credit hours will be awarded for successful completion of this subcourse.
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LESSON 1

VERIFY THE CONVERSION OF AN AUTOMATED

FIRE MISSION TO MANUAL BACKUP

Critical Task: 061-280-3051

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn to verify the conversion of an automated fire mission in progress to manual backup applications.

TERMINAL LEARNING OBJECTIVE:

ACTION:
Verify the conversion of an automated fire mission to manual backup.

CONDITIONS:
Given an operational fire direction center (FDC) with an automated fire mission in progress, an amendment to the fire order, a site, the last quadrant and deflection fired using a computer, a graphical firing table (GFT) with or without a computer-derived GFT setting, and the last observer corrections.

STANDARDS:
Verify the conversion of the automated mission to manual IAW appropriate references.

REFERENCES:
This lesson is based on FM 6-40 and other materials approved for US Army field artillery (FA) instruction; however, doctrine revisions and/or equipment modifications render the text subject to continual change.

INTRODUCTION

The duties and responsibilities of the supervisory personnel will vary depending on the amount of personnel and equipment available in the fire direction center.  The highest level of technical fire direction is found in a battery or platoon FDC equipped with a battery computer system/backup computer system (BCS/BUCS).
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However, while those computers are considered to be highly reliable, FDC personnel must be trained and prepared to use the manual backup system if the computer becomes inoperative.

PERSONNEL

The fire direction officer (FDO) has the overall responsibility for all FDC operations and for the training of all personnel in the FDC.  The FDO actively supervises, decides how to attack the target, ensures the required level of training is attained, and ensures a check of all known firing data.  By the tables of organization and equipment (TO&E), the BCS/BUCS-equipped battery or platoon is authorized eight personnel to fill four positions in two shifts to facilitate 24-hour operations.  One chief fire direction computer (SSG), referred to as the chief, is the technical expert in the FDC.  He ensures smooth operation of the FDC in 24-hour operations.  He acts as the shift supervisor in the absence of the FDO.  Two senior fire direction specialists, computer operators (SGT), operate the BCS/BUCS and send fire commands to the guns.  Two fire direction specialists (SPC) act as recorders and maintain records of firing data.  Chart operators (PFC and below)(two horizontal control operators [HCOs] and two vertical control operators [VCOs]) maintain firing charts.  The chart operators also follow each mission and check BCS grid coordinates with the chart and situation map coordinates.  These double checks ensure that proper data are being determined in the BCS solution.

PREPARATION FOR MANUAL BACKUP


a.
Although the BCS is highly reliable, FDC personnel must be completely prepared and trained in all aspects of manual backup.  Items listed below are necessary for the transfer of the mission from BCS to the chart.


(
Site.


(
Deflection correction.


(
100/R (and 20/R).


b.
The VCO announces the site to the computer.  This is the site corresponding to the altitude entered in the BCS/BUCS.  The
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VCO also announces the values for 100/R and deflection (GFT deflection correction plus drift).  The computer determines this information from his GFT.  These items are recorded on the Record of Fire (DA Form 4504).


c.
If the BCS/BUCS becomes inoperative while an adjust-fire mission is in progress, conversion to manual backup procedures must be rapid to ensure the least possible delay and the efficient continuation of the mission.  The chart location of the last adjusting round is determined and plotted on the VCO's chart by the following procedures: 


(
The computer algebraically extracts the site from the last quadrant fired to determine the elevation.


(
The computer then announces this elevation to the VCO.


(
The VCO announces the site to the computer.  This is the site corresponding to the altitude entered in the BCS/BUCS.  The computer announces the values for 100/R and deflection (GFT deflection correction plus drift).  The computer determines this information from his GFT.  These items are recorded on the Record of Fire (DA Form 4504).


(
The computer then announces the range to the VCO.


(
The computer now subtracts the drift from the last deflection fired.


(
The result is chart deflection, which the computer announces to the VCO.


(
In case of high-angle fire, the computer subtracts the GFT deflection correction plus drift from the last deflection fired.


(
The VCO polar plots the location of the last round fired by using the chart deflection and elevation announced by the computer.  The computer, using the GFT, places the elevation gauge line over the 
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elevation and reads the range under the manufacturer's hairline (MHL).


(
The observer's next corrections are plotted on the chart, and firing data are determined in the normal manner.  (The target grid was oriented on the observer-target (OT) direction after the initial target location was plotted).

SUMMARY

The chief fire direction computer is the primary technical advisor to the FDO, and must ensure the section members maintain a high level of technical proficiency.  Therefore, it is necessary that he uses some allotted training time to prepare the FDC section to initiate manual backup procedures in case the BCS becomes inoperative.  Should this occur, the rapid conversion to manual backup will ensure that timely and accurate adjustment of artillery fire will continue.
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LESSON 1

PRACTICE EXERCISES

The following practice exercise will test your grasp of the material covered in this lesson.  Complete it by circling T for true or F for false, circling the letter preceding the correct answer, or filling in the blank(s) as appropriate.  There is only one correct answer for each item.  When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
T
F
The FDO sends all fire commands to the guns.

2. 
T
F
The computer operator is the technical expert in the FDC.

3.
T
F
The FDO has overall responsibility of all FDC operations.

4.
T
F
The chart operators are comprised of two HCOs and two VCOs to facilitate 24-hour operations.

5.
T
F
The highest level of technical fire direction is found in a BCS/BUCS-equipped fire direction battery or platoon.

6.
One
 
 
 
(SSG) is the technical expert in the FDC and acts as the shift supervisor in the absence of the FDO during 24-hour operations.

7.
Two recorders (SPC) maintain 
of firing data.

8.
The 
announces the site to the computer.  This is the site corresponding to the altitude entered in the 
.

9.
The computer determines the elevation by algebraically extracting the



from the last quadrant fired.

10.
The computer announces the chart deflection to the VCO.  He obtains this by algebraically extracting the 
 
from the last deflection fired.


5
FA9012

Now, you are the chief fire direction computer.  Have the FDC section or students conduct a fire mission by using manual backup procedures as described above.

Situation.  Your unit is firing an automated fire mission.  Just before fire for effect (FFE) is begun, your unit BCS is destroyed by mortar fragments.  The forward observer (FO) reports that the enemy missile crew appears to be preparing to launch.  You must convert to manual backup procedures and continue the mission using the following data:


(
GFT B: Charge 4, lot XY, rg 5300, el 342.


(
Site (from VCO at beginning of the mission): +4.


(
Fuze: Quick.


(
Last deflection fired: 3263.


(
Last quadrant fired: 324.


(
Total deflection correction used: R4.

11.
Using the information above, determine the chart deflection to be announced to the VCO to continue the mission.

12.
Determine the range to be announced to the VCO for continuation of the mission.

FA9012
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
F (p.2)

2.
F (p.2)

3.
T (p.2)

4.
T (p.2)

5.
T (p.1)

6.
chief fire direction computer (p.2)

7.
records (p.2)

8.
VCO, BCS/BUCS (p.2)

9.
site (p.3)

10.
deflection correction (p.3)

11.
manual backup deflection:  3267 (p.3)

12.
manual backup range:  5050 (p.3)
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LESSON 2

DETERMINE FIRE ORDERS AND VERIFY FIRE COMMANDS

Critical Task: 01-2880.01-0031

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn to determine and announce the battery/platoon fire order.

REFERENCES:
This lesson is based on FM 6-40 and other materials approved for US Army field artillery instruction; however, development and progress render the text continually subject to change.

INTRODUCTION

This lesson pertains mostly to the battery or platoon FDO, since he normally will determine and announce the battery or platoon fire order.  Much will depend on the fire order standing operating procedure (SOP), commander's guidance, and tactical situation.  As part of this discussion, the vital role of BCS in the FDC will be mentioned.  Additionally, the use of fire commands will be introduced to show how the cannon sections receive all information needed to start, conduct, and cease firing.

FIRE CONTROL

The control of an artillery fire mission is separated into two areas: Tactical fire control and Technical fire control.  Tactical fire control is how the target will be attacked and normally is the responsibility of the battalion (FDC) using the tactical fire direction system (TACFIRE).  Decisions are then transmitted down to the battery or platoon FDC.  Once the battery or platoon FDC receives the tactical decision, it is then responsible for the technical fire control.  Technical fire control is nothing more than the determination of firing data (charge, fuze setting, deflection, and quadrant).  This normally is done with the BCS/BUCS.  One can expect that more than 80 percent of all artillery missions will be processed in this 
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manner.  There will be times, however, when a battery or platoon will not be operating under TACFIRE control.  Such operations are called autonomous.  In autonomous operations, the battery or platoon FDO is responsible for tactical as well as technical fire control.  The FDO tells his FDC how he wants the target attacked by issuing a fire order.  The fire order is designed to disseminate the FDO's decision clearly and quickly with minimum uncertainty.  When a call for fire is received in the FDC, the chart operator immediately plots the location of the target.  The FDO examines the plot and analyzes the target on the basis of its location relative to friendly forces, commander's guidance, fire coordination measures, and range from the battery or platoon.  From his analysis, he decides whether the mission should be fired and, if so, how the target should be attacked.  The FDO then issues the fire order, which tells the FDC the manner in which the mission will be fired.

FIRE ORDER ELEMENTS

The fire order SOP is an instrument by which the FDO tells the FDC how he  wants a fire mission to be fired.  The fire order consists of 11 elements.  These are listed in sequence in Figure 1, and each will be addressed separately.
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Figure 1.  Sample Fire Order SOP.
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a.
Unit to fire.  The units to follow the mission and to FFE.  Normally, battery or platoon is announced as the unit to fire.


b.
adjusting element/method of fire of the adjusting element.  The weapon(s) that will adjust.  Normally, the base piece is selected and will fire one round in adjustment.


(1)
Projectile in adjustment.  This is the type of shell to be fired by the adjusting piece in an adjust-fire mission.


(2)
Lot and Charge in adjustment.  This is the ammunition lot (for the shell and propellant) and the charge to be fired by the adjusting piece in an adjust fire mission.


(3)
Fuze in adjustment.  This is the type of fuze to be fired by the adjusting piece in an adjust-fire mission.


c.
Basis for corrections.  This element dictates how data will be determined.  Normally, the fastest method is designated.


d.
Distribution.  This element tells the FDC the desired burst pattern in the impact area.


(1)
Figure 2 shows the parallel sheaf.  This type of sheaf will seldom be used in a BCS-equipped FDCs.  This type of sheaf forces howitzers to be positioned to provide effective coverage of the target, hampering the use of natural cover and concealment.  Planes of fire are parallel.

FA9012
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Figure 2.  Parallel sheaf.


(2)
BCS/BUCS will compute firing data from individual howitzer locations to individual aiming points on the target.  The aiming points will be selected on the basis of the size and shape of the target.  This capability enables batteries or platoons to occupy positions and use available cover and concealment without sacrificing effective fires.  (See Figure 3 on the next page.) 
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Figure 3.  BCS/BUCS sheafs.
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(3)
In the converged sheaf (Figure 4), all rounds impact on the same point.  Planes of fire intersect at the target.

[image: image5.png]



Figure 4.  Converged sheaf.


(4)
In an open sheaf (Figure 5), all rounds impact on line (perpendicular to the direction of fire), with one effective burst width between adjusting bursts (50 meters for 155-mm).

[image: image6.png]



Figure 5.  Open sheaf.
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e.
Special instruction.  Any method of control or coordinating instructions deemed appropriate by the FDO.


f.
Method of fire for effect.  Indicates the number of rounds in the FFE phase of a mission.  This element will always be announced by the FDO.


g.
Projectile in effect.  This element directs the type of projectile to be used in the FFE phase.


h.
Ammunition lot and charge in effect.  This element designates the projectile lot, propellant lot, and charge to be fired in the FFE phase.  To select the charge to use, the FDO must take several things into consideration.  Charges for which GFT settings or BCS residuals have been computed may limit or drive charge selection, since they provide better delivery accuracy for first-round surprise fires.  The range to target should be near the midrange of the selected charge range capability to avoid changing charges during a mission.  In a mission, the FDO will usually choose from two or three charge increments, not all charges.  He takes a common sense approach by considering the terrain, howitzer wear and tear, and any other pertinent factors.  He then selects the most practical charge to fire under the circumstances.  Tabular firing tables (TFTs) contain a charge selection table based on probable error in range, which can be an aid to charge selection.


i.
Fuze in effect.  This element designates the fuze to be used in the FFE phase.  Selection of the fuze to be used will be governed by the fuzes available, nature of the target, commander's guidance, surrounding terrain, range, and most important, effects sought.


j.
Target number.  Each mission will be identified by a target number.  The target number will come from a block of target numbers which have been assigned to the battery or platoon.  Once used, a target number is not used again.

THE FIRE ORDER SOP

When the fire order is to be issued, all of the elements must be addressed.  However, to shorten and streamline them, a fire order SOP can be established.  Then, only those elements which need to 
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be changed for a particular mission must be announced verbally by the FDO.  The FDO should establish a fire order SOP so that as many elements as possible will be the same for most future fire missions.  Once established, a current SOP display chart should be posted in the FDC and all personnel in the FDC made aware of the current SOP.  Using the SOP, only certain elements will need to be announced by the FDO, but all elements must be considered.  One should keep in mind that the SOP is based on the commander's guidance, tactical situation, ammunition available, and BCS default values.  Also, it should be flexible enough that it can be used in almost any situation or mission.

SUMMARY

The fire order SOP format discussed in this lesson is designed to disseminate information regarding the manner in which a fire mission is to be fired clearly and rapidly with a minimum of confusion.  A complete fire order consistently issued in the proper sequence will help prevent any uncertainty as to the manner in which the FDO desires a mission to be fired.  This, in turn, will enhance responsiveness in the FDC.  Also, one should keep in mind when establishing fire order SOPs that they are to shorten and streamline verbal fire orders issued by the FDO.  Finally, SOPs take into consideration the commander's guidance, current tactical situation, BCS default values, and ammunition available.
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LESSON 2

PRACTICE EXERCISES

1.
When the battery or platoon is not operating under TACFIRE control, such operations are called
.

2.
The FDO issues the 
 
to tell the FDC the manner in which a fire mission is to be fired.

3.
The fire order SOP is designed to disseminate the information clearly and rapidly with a minimum of confusion.  It consists of
 
elements.

4.
In the battery or platoon FDC, if the FDO wants the battery or platoon to follow the mission and fire in the FFE phase, what must be announced in the unit to fire element? 

5.
To have number 3 conduct the adjustment, what must be announced as adjusting element/MOF of adjusting element? 

6.
To direct the FDC to begin determining firing data as quickly as possible,
 
must be announced in the


 
 
element.

7.
The purpose of the fire order is to disseminate 
and 
 in a manner in which the mission is to be fired with a minimum of confusion.

8.
T
F
LOT XY, CHARGE BCS means the FDC is to use ammo lot XY in the mission and use the optimum charge selected by BCS.

9.
To direct the FDC to determine firing data for a converged sheaf,



 
 is announced in the 
element of the fire order.

10.
The most important factor in selecting the proper fuze in FFE is the.

11.
T
F
Each fire mission is identified by a target number.
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12.
T
F
QUICK IN EFFECT announced in the fuze element directs fuze quick to be used in FFE.

13.
T
F
The fire order is issued only to the FDC.

14.
T
F
The FDO is the individual who establishes the fire order SOP.

15.
T
F
In establishing a fire order SOP, the commander's guidance, the current tactical situation, ammunition available, and the BCS default values are considered.

16.
T
F
The FDO should post his SOP and ensure that all the FDC personnel are aware of the contents.

17.
All fire order elements must be addressed for each mission either by the fire order
or by the 
fire order issued by the FDO.
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LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
autonomous (p. 9)

2.
fire order (p. 9)

3.
11 (p. 9)

4.
battery or platoon (p. 10)

5.
NUMBER 3, 1 ROUND (p. 10)

6.
FASTEST METHOD, basis for corrections (p. 10)

7.
clearly, quickly (p. 9)

8.
T (p. 10)

9.
CONVERGED SHEAF, distribution (p. 10)

10.
effects sought (p. 14)

11.
T (p. 14)

12.
T (p. 14)

13.
T (p. 14)

14.
T (p. 15)

15.
T (p. 15)

16.
T (p. 15)

17.
SOP, verbal (p. 15)
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