CHAPTER 1

INTRODUCTION TO BCS

  The BCS is a network of automated data processors located in the battery fire direction center (FDC) and on each howitzer.  The BCS is the primary means of computing firing data in the FDC.  It also provides the FDC a data interface with the battalion FDC, observers, fire support officers, and howitzers.  The BCS selects individual aiming points and computes individual firing data for each howitzer.  As a result, greater effects are achieved and less ammunition is expended.  The BCS also enables the battery to occupy a larger position area, which reduces its vulnerability to counter battery fires.
1-1  Hardware Components

  The BCS has five major components:

- The Lightweight Computer Unit (LCU) AN/GYK-37.

- Printer

- External power module (AC/DC Converter/Charger)

- External Tactical Communications Interface Module (TCIM)

- One to twelve Gun Display Units (GDU)

    a.  Lightweight Computer Unit.  The Lightweight Computer Unit (Figure 1-1) is a ruggedized computer using a 486 or Pentium processor and a removable hard disk drive (HDD).  There is also a 3.5 inch high density floppy disk drive on the right side of the computer.  The computer operating system is UNIX.  The LCU is powered by an internal, rechargeable battery, DC power, or AC power.  The LCU provides connectors for auxiliary equipment and two communications ports.

  b.  Keyboard.  The LCU is equipped with a keyboard (Figure 1-2) for data entry.  The keyboard is attached to the computer by two hinges.  When closed, the keyboard forms the front cover. Data and power are provided from the LCU by a single interconnecting cable.  The keyboard has a track ball mouse, which is used by the BCS Battle Map Program.  The keyboard of the LCU has all the letters, numbers, and punctuation marks found on a typewriter keyboard.  It also has keys, with special characters, editing keys, cursor control keys, and special action keys. 
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 Caution: the keyboard must be attached to the computer prior to applying power to avoid damaging the system.
SPECIAL ACTION KEY
PURPOSE

TRACK BALL KEY
When the Battlemap is  activated the track ball will work with the left track ball key only.

F1 - XMIT
When the F1 key is pressed the message displayed on the screen will be transmitted.

F2 - Poll     

       Guns
Pressing the F2 key will manually poll the howitzers for mission status.

F3 + Shift
Used to send Check Firing to howitzers.

F4 – Main

        Index
Used to display the main BCS Index.



F5 - Clear

       Screen
Used to clear the lower display of messages and warnings.

F6 - Cancel

       CK Fire
Used to cancel Check Fire.



F7 – FPF
Used to send fire commands for a Final Protective Fire Mission (FPF).

F8 – Fire
Used to change AMC or TOT mission status to fire in the mission buffer.

F9 – CUR MSN
Used to display the current mission buffer summary.

F10  - Alarm ACK
Used to silence the audio alarm.

F11 – RCVD MSG
Used to display a received message on the screen.

F12 - Print
Used to print the message displayed on the screen.

Delete 
Used to delete information displayed on the screen.

Return or Exec
Used to process the message displayed on the screen.

PG Up- Prev Seg
Display the previous message format in a message cycle

PG Down - Next Seg
Display the next message format in a message cycle

Backspace 
Used to move the cursor to the back with out erasing characters.

Space Bar
Used to move the curser forward while erasing characters.

Special Action Keys

(Table 1-1)

Arrow Keys


Used to move the curser in the direction of the arrows without erasing characters.

Tab Key
Moves the cursor to the next field without erasing characters.

Ctrl + F5
Aborts ballistic computations.

Ctrl + T
Display Panel Test.

Ctrl + R
UNIX operating system information messages overlaying the upper, middle, and lower display are removed.

Ctrl + 

CUR MSN (F9)
Allows  the operator to scroll through the current mission buffer in the upper display area. 

Ctrl + S
Will save or store a message from the input que.

ALT + F12
Displays the choose an option screen.

Ctrl + ALT + F1 


Takes  you from the Choose an Option Screen back to a text screen. 

Ctrl + ALT + F2 or Ctrl + Home 
Allows the operator to access the Battlemap if previously opened with the Choose an Option Screen.

Ctrl + ALT + F1 or F7
Allows  the operator to return to the BCS Textual Screen when viewing the Battlemap.

Special Action Keys Cont.

(Table 1-1)

c.  Tactical Communications Interface Module (TCIM).  The TCIM is a peripheral device which attaches to the bottom of the LCU by the use of two clips.  The TCIM provides two additional communications ports.  TCIM power and data are provided via cables with the LCU.  A Small Computer System Interface (SCSI) button switch on the right side must be set to match the entry in the System Setup message.  Note:  The TCIM must be attached and the power switch set to ON before booting up the LCU in order for the software to recognize the two communications ports on the external TCIM.

d.  Printer.  The printer is a ruggedized 9-pin dot matrix printer.  Power is supplied to the printer from an internal, rechargeable battery or externally from the external power module.

e.  External Power Module.  The power source converts 120v AC power to 32v DC power for the computer and the printer.  In addition, the power module acts as a charger for the system's batteries.

f.  Gun Display Unit.  The GDU is the link between the howitzer and the LCU.  The GDU at each gun receives and displays fire commands from the LCU and transmits the status of the gun to the LCU throughout a fire mission.  The GDU consists of a section chief's assembly (SCA), a case assembly (CA), and two gun assemblies (GA).  The section chief receives his fire commands at the SCA, and, at the same time, the deflection and quadrant elevation are displayed on the GA's for the gunner and assistant gunner respectively.  The GDU communicates with the LCU by means of WD-1 wire, the AN/PRC-68, or SINCGARS radio.

1-2  Programmed Capabilities

The hard disk drive (HDD) is installed on the left side of the LCU.  The HDD stores a weapon independent program and 10 weapons dependent programs (105mm, 155 mm, and 203mm).  It can also store 2 weapon dependent programs with associated data bases.

With these programs, the LCU can do the following:

- Conduct area fire missions.

- Locate targets by the grid coordinate, polar, laser polar, and shift from known point techniques.

- Compute firing data for high and low angle trajectories.



- Compute firing data for high explosive, illuminating, white phosphorous, smoke, chemical, dual-purpose ICM (DPICM), extended range DPICM, anti-personnel ICM, scatterable mines, Copperhead, SADARM, and rocket assisted projectiles.

- Conduct precision, high burst or mean point of impact, and radar registrations.

- Conduct resection, trilateration, triangulation, predicted point, stationary target, and laser draw missions.

- Conduct time on target missions.

- Execute fire plans.

- Perform Replot.

- Perform zone-to-zone and datum-to-datum transformation.

- Conduct seven active missions and store four priority missions for a 155mm howitzer (eight active and two priority missions for 105mm and 203mm howitzers.)



- Correct M90 velocimeter data for non-standard projectile weight, fuze weight, and propellant temperature.

- Conduct digital relay between two subscribers.

- Conduct and control massing for up to five other LCU's (BCS).

The LCU can store the following information:

- 12 howitzers (8 M109A6).

- 6 active fire missions (9 active mission for 105 mm and 203 mm howitzers)

- 4 priority missions (for a 155mm howitzer:  3 Copperhead and 1 FPF or 4Copperhead, for a 105mm and 203 mm howitzer only 1 priority mission.)

- 120 targets and known points (a maximum of 99 known points).

- 30 observers.

    
- 8 sets of registration corrections.

    
- 11 computer MET messages (1 center sector).

    
- 4 fire plans.

    
- 78 fire plan targets (separate from the 120 targets listed above).

    
- 100 subscribers.

    
- 27 Muzzle Velocity Variations (MVVs) for each howitzer.

    
- Battery ammunition status.

- 26 projectile lots.

-  9 propellant lots.

- 26 fuzes.

    
- Map information.

  
- Received messages.

    
- 8 masks per howitzer, or up to 24 masks total.

    
- Fire Support Coordination Measures (FSCM).

- 10 Restricted Fire Areas (RFA's).

- 6 Landing Zones.

- 10 Objectives.

- 4 Chemical Hazard Areas.

- 10 No Fire Areas.

- 10 Free Fire Areas.

- 120 Target Geometries.

- 20 Target Value Areas.


- 2 Minefields.

- 10 Phase Line.

- 1 Zone of Responsibility.

- 1 Forward Line of Own Troops (FLOT).

- 1 Coordinated Fire Line.

- 1 Fire Support Coordination Line

- 1 Restrictive Fire Line

1-3  BCS Terminology

This paragraph defines some of the terms commonly associated with the LCU.

a.  A field is a location in which information is entered or displayed.  It is the basic element of data entry and storage.  A field begins with its name and ends with a semicolon (;).  For example, ADDR:_;.

b.  A subfield is a data item that provides specific information about its field.  A field may have several subfields separated by slashes (/); for example, the POLAR field shown below has three subfields:


POLAR:____/____/____;.

c.  The term iteration describes multiple entries of similar information in a single field.  A field may have several iterations separated by commas; for example, the PROJA field has two iterations.  Each iteration has five subfields:


PROJA:___/_/___._/____/__, ___/_/___._/____/__;.

d.  A protected field is a field whose use is reserved for the LCU.  The operator is prevented from making an entry.

e.  A default is a predetermined value assigned to a specific field or subfield.  If no other entry is made in the field or subfield, the computer assigns the default value.

f.  An index is a list of display options that is presented on the LCU’s display.  It is used to select the message format or file index to be displayed.

g.  A mnemonic is an abbreviated form of a word or a group of words.

h.  A required entry describes a data area that requires an entry by the operator for processing to take place.

i.  An optional entry describes a data area that does not require an entry by the operator for processing to take place.

j.  A conditional entry describes a data area where an entry is made or not made depending on the entry in another data area.
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k.  The upper display describes the top section of the front panel display screen.  This section contains information about the current fire missions and howitzer status.

Upper Display

(Fig. 1-3)

l.  The middle display describes the middle section of the front panel display screen.  This section contains information about the current status of the BCS.  The middle display indicates message indicators, current system date/time, Zulu time, howitzer status, data base file status, input queue status, system warnings, and disk unit access.


Middle Display

(Fig. 1-4)

m.  The lower display describes the lower section of the front panel display screen.  This section is the only section where the operator may enter data.  BCS will display all message formats for the operator to review and complete on the lower display.
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