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TWGSS Equipment Update

The Tank Weapon Gunnery Simulation System (TWGSS) has recently been has recently undergone some changes and has been updated with modifications to enhance maneuver training, gunnery training, and system troubleshooting.  The need for these enhancements has been gathered from the soldiers in the field.  This newsletter will identify and briefly discuss the new enhancements so that previously trained soldiers will be able to properly operate TWGSS.

New Ammunition

M1A1 and M1A2 tanks can now upload and fire the M830A1 MPAT ammunition. When MPAT is pressed on the loader’s panel, TWGSS assumes the round to be in the ground mode, (AIR/GROUND light of loader’s box OFF). To select MPAT air mode, the loader must press the MPAT button on the loader’s panel and then immediately press the AIR/GROUND button on (AIR/GROUND light of loader’s box ON).  

For proper operation, the gunner, at his station, must also select MPAT as the ammunition to be fired just as he would for SABOT and HEAT.

The MPAT round has a maximum range of 3750 meters. TWGSS uses the firing template and has the same killing capability as HEAT to simulate MPAT for direct impacts on targets.  During air mode operation, when the round has reached the range of the target, the firing template is a box 15 mil in elevation and 30 mil in azimuth (full field of view).  When MPAT round is placed in the air mode and explodes around the target, it will not cause any effect on ground targets.  MPAT will only have effect on air targets (if ever used). 

MILES code transmitted for MPAT will be the same used for HEAT (120mm #16)


Ammunition Load/Unload

Ammunition load/unload time is selected by using AAR SETUP of the TDRS computer to program TDRS memory card for training.  The load/unload time can be selected to reflect actual crew load times. 

Loading.

The loader must put the ARM/SAFE lever or spent case ejection arm in the SAFE position and then load the type of round designated in the tank commander’s fire command by pressing the ammo type button on the loader’s panel.  Once the round is loaded, the loader must arm the weapon by moving the ARM/SAFE lever or spent case ejection arm to ARM.

Unloading.  There are two methods of unloading a round, they are:

1.
The loader must first press the button of ammo type indicated on the loader’s panel and the round will be unloaded.

2.
The loader can press the button for new ammo type desired and TWGSS will unload the present round and reload the new round. For additional training, a dummy round may be loaded.
RDU Strobe Light

For vehicle status, the RDU strobe lights will now only flash if the vehicle has had a target hit (near miss, hit-no effect, mobility kill, firepower kill, catastrophic kill, or tamper kill) or if the TDRS memory card has been removed from the control panel.  Before the update, the strobe lights flashed every time the vehicle power was turned on. Now the strobe light remains off during power up. This option was incorporated to assist vehicles to remain hidden in their hid positions during day and especially night during maneuver training.

The front two RDU strobe lights now flash when the coax machine gun is fired. This provides a visual-firing signature for maneuver training
MILES Cooperative and Non Cooperative Targets

After a completed TWGSS panel gunnery simulation, the transceiver unit transmits MILES information only if the panel target is equipped with a retro reflector unit.  If the control panel indicates HIT, the transceiver unit transmits MILES kill codes to the reticle aiming point on the target.  If TWGSS determines a target miss, only man kill codes and near miss codes are transmitted. These codes are directed to the impact point of the rounds.  This allows TWGSS to interact with the Laser Target Interface Device  (LTID) which causes a target-lifting device to lower the panel target when hit with MILES code information. 


After a completed TWGSS force-on-force simulation, the transceiver unit transmits MILES information to targets (vehicle or man worn systems) with or without retro reflectors mounted.  If equipped with retro reflectors, MILES codes (kill, near miss, and man kill) are transmitted for each main gun round fired and for coax, after each simulated tracer round (every fifth round). MILES codes are transmitted in the direction of the gun tube minus any system applied superelevation. Accurate TBOS effects and realistic time-of-flight for ammunition fired will be available during the simulation If the target is not equipped with retro reflectors, MILES information is transmitted only after the simulated rounds reaches their maximum range. This allows TWGSS to engage and kill MILES equipped systems that are not equipped with retroreflectors.

Enhanced MILES capability

This enhancement ensures that TWGSS will use the newest defined structure of Enhanced MILES codes.  Instead of a maximum of 1024 identities, now there are now 1320 identities per ammunition type. Different probability numbers as a function of received MILES ammunition type will now determine the target evaluation.

Intercom Voice Cues

This enhancement will give the crewmembers an accurate hit indication, without looking at the control panel, by injecting voice cues into the vehicle intercom system.  During maneuver training, this will help the crewmembers determine their vehicle’s status more quickly and is especially important for mobility kills, as the crewmembers are required to stop their vehicles within 30 seconds to prevent being assessed as a catastrophic kill for trying to cheat.  The intercom voice cues will be available on all new systems.  Older systems will be updated as the loader’s boxes are cycled through the CLS for repair.  With the update, the following intercom cues will be available:

NEAR MISS.  If the BFV had a near miss, the vehicle intercom will beep twice or beep twice a voice message “NEAR MISS, DIRECT FIRE”.

HIT (NO KILL).  If the BFV is hit by a round but is not killed, the vehicle intercom will beep 4-6 times or beep 4-6 times twice and a voice message “HIT, DIRECT FIRE”.

HIT with MOBILITY KILL.  If the BFV is hit by a round and the target computer has determined that a mobility kill has occurred, the vehicle intercom will beep 4-6 times or beep 4-6 times and a voice message “HIT MOBILITY”.

HIT with WEAPON KILL.  If the BFV is hit by a round and the target computer has determined that a weapon kill has occurred, the vehicle intercom will beep 4-6 times or beep 4-6 times and a voice message “HIT FIREPOWER”.

KILL.  If the BFV is hit and killed, the vehicle intercom will emit a continuous tone for 30 seconds or a voice message “VEHICLE KILL” and continuous tone for 30 seconds.

 
Tenth Scale Gunnery

TWGSS now has the capability to perform tenth-scale gunnery training. This enhancement will allow for targets to be placed at one tenth the range of a full-scale target and TWGSS will provide a full-scale simulation.  For example, a tenth scale target at 120 meters would be simulated by TWGSS to provide a realistic 1200 meter engagement.  The tracer and time-of-flight of the round would represent a 1200 meter engagement and after ranging with the laser rangefinder, 1200 meters would be presented in the GPS.

For best performance, TWGSS should be aligned at 120 meters before training in tenth-scale mode and the TDRS memory card must be programmed for tenth-scale training.

Tenth scale training should only be used for defensive gunnery because the speed of the not is not scaled.  For example, if the tank is traveling at 10 mph, tenth-scale speed would be 100 mph.

New Panel Gunnery Coax Template

Instead of trying to engage one E-type troop target during TWGSS panel gunnery, now the template is a solid target with the total outside dimensions (width and height) of a three troop RPG team.





Target Preparation

Retro Reflector Units for all panel targets must be mounted at the top center of the targets instead of center of mass of the target.  Smaller tenth scale retro reflectors are now available.  TM 9-6920-703-10 will provide details for target preparation.




Enhanced Troubleshooting

Before the equipment enhancement, any CAN cable that was disconnected gave a “NO CONNECTION TRANSCEIVER UNIT” message on the Control Panel regardless if another cable might have been the problem. TWGSS CAN bus in connected according to the figure below:










If cable W3 was disconnected, five “No Connection” messages would be displayed on the Control Panel (two within the transceiver unit, one for the laser processor and one for the sensor processor). This required the crew to perform additonal troubleshooting.

By changing the system software, only one message would be presented as the most likely cable disconnected.  

Also under the old software, the ERROR LIST (EL), located in the TEST (TE) menu of the control panel, would contain a list of all errors accrued during BIT.  To view the errors, the operator would have to use the  keys of the Control Panel to scroll through the errors.  Under the new software, the ERROR LIST will present the most logical error without scrolling and will clear as the errors are found and repaired. 

Thru Sight Video – TWGSS Integration

TWGSS can now be used with Thru Sight Video (TSV).  TSV is a device that records gun sight video and audio signals of the M1 series tank.  TSV receives signals from the vehicle and superimposes alphanumeric symbolic representations relevant to training onto the recorded video. As TWGSS and TSV uses the same vehicle connections for fire control system information, the TWGSS-TSV interface provides the following:

1. Allows TSV to acquire turret data via a serial link from TWGSS

2. Synchronize time information between TSV and TWGSS

3.
Allow TSV to superimpose and record simulation effects of TWGSS.

Follow TD 17-6920-711-1 for installation and alignment procedures.

Vehicular Intercommunications System VIC-3 Audio Circuit Board

Tanks that have the VIC-3 intercommunication system (M1A1 and M1A2) should use the audio attenuator circuit board (P/N 5935-014-355341).  The VIC-3’s Master Control Station (MCS) requires less audio input signal level than the AM1780 intercom control box. This circuit board keeps the maximum sound level coming from TWGSS to a more comfortable level.  The circuit board is government furnished and is not part of TWGSS. It must be acquired separately from the TSC.

Control Gun

The control gun has been updated with a new function, RESSURECT.  The control gun switch settings perform the following:
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 Switch    Function	Description	


Position





     1	OFF	No laser output





	2	KILL	Kills all TWGSS/PGS or MILES





	3	TEST	TWGSS/PGS strobe or MILES CVKI lights to flash ready status of vehicle.





ENABLE	Allows access to TWGSS/PGS control CONTROL 	panel controller functions.





RESET	Resets killed systems and returns ammunition to programmed basic load.





TIME	Records time/date event mark to TDRS MARK	memory card.





RESURRECT	Restores killed system and maintains the ammunition of the vehicle as it was when it was killed.
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