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Hands-on Controls
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Data Transfer Cartridge In previous versions of Falcon 4.0, the pilot was able to set up his cockpit the way he wanted it – similar to how the real F-16 can be configured with the Data Transfer Cartridge (DTC), but this system was more basic, that is until now. The “cockpit saved state” as it is called, saved numerous options that the pilot could set and then save so that he would not have to re-accomplish his own personal setup each and every time he flew. These options were saved in a text file named callsign.ini stored in the \Falcon4\config directory. Some of the options that can be saved are: • • • • • • • • •



EWS & Chaff/flare settings (Burst qty, burst interval, salvo qty, salvo interval, BINGO, REQJAM) Default Mastermode MFD primary/secondary/tertiary setup per Mastermode (A-A, A-G, NAV, DGFT, MSR OVRD) Bullseye Mode (on/off) UHF & VHF preset channels HUD Setup (HUD color, scales setup, FPM/pitch ladder, DED info, velocity and Alt setup) Laser Start Time Master Arm selection Default cockpit view



To accomplish this, the pilot would set up his cockpit to his liking and then hit Alt C, S to save it. To load it, he would hit Alt C, L. These keystrokes still accomplish this, but a new way to also accomplish this is through the DTE MFD page via the LOAD button. Each label on the DTE page will highlight briefly (this is purely graphical eye-candy) and then the cockpit setup will load. In this updated version, the number of things stored to the callsign.ini has increased. New options that are also saved now are: • • • • • •



Target steerpoints (stored in STPTs 1-24) LINES steerpoints (stored in STPTs 31-50 – 4 groups of 5 STPTs each) Preplanned threats (stored in STPTs 56-70) EWS VMU FDBK (EWS Voice Message Unit feedback) UHF frequency presets 1-20 VHF frequency presets 1-20



The callsign.ini format is not very user-friendly when it comes to wanting to change your cockpit setup before a mission. To ease setup outside of the cockpit and/or before a flight, a virtual Data Transfer Cartridge has been developed for use in the User Interface (UI). Not all options listed above are configurable via the DTC, but most of the more important functions can be changed and stored. The list includes: • • •



EWS & Chaff/flare settings (Burst qty, burst interval, salvo qty, salvo interval, BINGO, REQJAM) Default Mastermode MFD primary/secondary/tertiary setup per Mastermode (A-A, A-G, NAV, DGFT, MSR OVRD) 11
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• • • • • • •



UHF & VHF preset channels Target steerpoints (stored in STPTs 1-24) LINES steerpoints (stored in STPTs 31-50 – 4 groups of 5 STPTs each) Preplanned threats (stored in STPTs 56-70) EWS VMU FDBK (EWS Voice Message Unit feedback) UHF frequency presets 1-20 VHF frequency presets 1-20



To be on the safe side, if it is your first time using the DTC or you attempted to use it in an earlier exe, it is recommended you browse to the config folder of your Falcon installation folder and delete the callsign.ini where “callsign” is your callsign. I.e., C:\MicroProse\Falcon4\config\Yourcallsignhere.ini. If you are unable to see the file extension, accomplish the following: 1) Double-click “My Computer”. 2) Go to ToolsFolder OptionsView tab. Click the radio button next to “Show hidden files and folders”. 3) Uncheck “Hide extensions for known file types” 4) Click “OK”. You will be able to rebuild your chaff/flare set up within the UI with the DTC and anything else in the 3d world so don’t worry about deleting this file. There is also a special new .ini file that stores only Target steerpoints, Preplanned threats, and LINES steerpoints. This .ini file is built while in the TE module and once saved, is stored in the \Falcon4\campaign\save directory (where TE missions are also stored). The name of this .ini file is the same as the TE’s. The section below describes this new file and how it is created in detail.



DTC OPERATION After opening a TE or campaign mission, stop the clock. On the right-hand side of the UI map, there is a new button, , which opens the DTC. There are 4 tabs as seen below. Note that the DTC window can only be opened while you’re in a TE or campaign mission and not the TE Editor. As mentioned above a special new .ini can be created within the TE module [as if you were going to fly] (not the TE Editor). After building a TE and saving it, the pilot exits back to the main UI, and reenters the TE like he was going to fly. He stops the clock and then builds any Target steerpoints, Preplanned threats and LINES (as described below) he wishes for the mission to have as defaults. After building the points, he opens up the DTC and hits the Save button. This will store those values into the TEmissionname.ini file that will be stored in the \Falcon4\campaign\save directory. See the Important Notes subsection below for more details.



Common Buttons There are 3 common buttons on all the DTC tabs. Clear, Load and Save. Clear does the obvious – clears all of the callsign.ini. Load loads the callsign.ini and Save saves it. If you select Load, and then move to a different tab and it appears that the fields (let’s say the MFD Modes) did not load, hit the Load button again and the fields should populate. Next to the Clear button is a status message. After bringing the DTC up for the first time, it will say “Ready”. After loading it, it will say “Loaded OK”. A save will show “Saved OK”.
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TARGETS The Targets tab is a feature that allows the pilot to assign a recon target to a specific steerpoint. The pilot may only use steerpoints 1 through 24, which is plenty. There are two ways the pilot can go about using this feature depending on the pilot’s needs and the needs of the mission. One Pass, Haul Ass If the mission has only one target (for example a SAM site), generally the (TE) mission builder or the campaign ATO manager will have one TGT-type steerpoint in the flight plan at the target area. Let’s assume you are apart of a 4-ship assigned to destroy this site. The SAM site has its associated radar (in this case, a Straight Flush) and a number of TELs (Transporter Erector Launchers) that will be targeted by each member of the flight. After choosing targets, using the Targets feature makes it a snap for each pilot to get an accurate lat/long of their individual target without having to write down the coordinates and reprogram their TGT-type steerpoint in the jet. The following procedures are used to accomplish this. 1) Close the DTC if it is open and then recon the target area. Let’s assume that STP 5 is the TGT-type steerpoint at the SAM site.
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2) Select the target you are assigned–in this case, the Straight Flush. Below the red arrow, use the decrement/increment () arrows to select STPT# 5. Press the Accept button. The highest you can select is STPT 24.



14



TO BMS1-F16CJ-AMLU-34-1-1



3) Open the DTC once again. Using arrows next to the “Targets Steerpoints” text, increment until you hit STPT 5. It should list the target you assigned to it. In the above example, STPT 24 was the assignment, but the same logic applies. 4) Next, to save the assignment hit the Save button. Now you have a very precise lat/long of your specific target and no reprogramming of a steerpoint in the cockpit is required. Multiple Targets, Multiple Passes If the mission has more than one target and/or you are required to make multiple passes on a target, the following technique can be used to assign the targets. For this example, let’s assume you are on a search and destroy mission looking for ground movers and your flight route has a total of 9 steerpoints total. Steerpoint #10 is probably the alternate recovery base. Depending on how the TE mission was built or how the ATO went about setting up the steerpoints may vary. The campaign ATO probably set up two TGT-type steerpoints separated by some distance. We will assume you see some targets in the vicinity of these two steerpoints which leaves you with some options. You may click and drag one or both of your STPTs to get closer to these targets and then use the method described above to reprogram those two steerpoints so they are more accurate. Alternatively, you can leave your two TGT-type steerpoints alone and assign another steerpoint or two independent of your flight route (of which the two TGT-type steerpoints are connected to). As discussed, the mission had 10 total steerpoints (9 plus the alternate base) so we want to use steerpoint number 11 and/or higher for the target assignment. This method has some benefits. The first is it does not require you to move the flight plan steerpoints and all the members of your flight will have these for common reference (as opposed if you reprogrammed them, each flight member would have these on their individual targets). Once you got to your area of responsibility, you would simply call up whatever steerpoint(s) you assigned and then attack your target(s). What it boils down to is using the first method will make a steerpoint that is apart of your flight route more precise to your individual target. The second method assigns a steerpoint not apart of your route of flight to a target. Which method you use will be dependent on the mission and how the flight or package lead wants to assign the targets.
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EWS



The Electronic Warfare System allows the pilot to set up his ALE-47 CMDS to meet the threats expected. It is important to have a full understanding of the CMDS described in the Electronic Warfare section. There are two drop-down menus on the EWS tab. The first is for setting up a Chaff or Flare program and the second is for the specific program in which you are making the assignment. Remember each chaff/flare program (1-6) may dispense chaff or flares, or both. A good rule of thumb is to program each of the 6 for a specific purpose with maybe even some overlap in case you have a particular program selected designed to counter only a radar threat but then an IR threat emerges suddenly. For example, Program 1 could be a chaff only program designed to counter a radar threat (SAM or AI). Program 2 could be designed to counter an AI radar threat as well as any IR missiles that may come your way. Program 3 could be used to counter a radar SAM with chaff only and Program 4 could be used to counter both a radar SAM and IR SAM threat. Program 5 (slap switch) could be used to counter both radar SAM/AI and an IR threat and Program 6 could be something like a flare-only air-to-air merge program designed to defeat an IR missile during the visual merge. The bottom line is the pilot should come up with programs that meet his needs. After programming all 6 programs (if desired), hit the Save button to write the changes to the callsign.ini file.
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MODES



The Modes tab allows the pilot to customize his MFD setup for each Mastermode. To accomplish this: 1) Choose the mastermode from the first drop-down menu, then select for which MFD you are configuring. MFD1 is the left MFD and MFD2 is the right MFD. MFDs 3 & 4 are for use in the “1” view with 4 MFDs on the screen and possibly for use with non-F-16 cockpits. If you rarely use the “1” view, it is recommended to not even set MFDs 3 & 4. 2) As in the picture above, select each MFD page you want for the Primary, Secondary and Tertiary slots for each mastermode and MFD. Most of the labels are self-explanatory. MfdOff is a non-utilized MFD page slot (i.e., blank). 3) Select a different mastermode and go back to MFD1 (or you could leave it on MFD2, it does not matter – just make sure you remember to set MFD1) and repeat the process. 4) Program all mastermodes as desired. Once completely done, hit the Save button.



Change 8
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COMMS



The Comms tab allows the pilot to set up the UHF and VHF radio presets. A full understanding of the Aircraft Radios section is required to use the Comms tab to its fullest capabilities. Buttons and Menus Working left to right, the “Band” drop-down menu selects the radio you want to configure – UHF and VHF. The “Preset #” has numbers 0 through 20. Preset #0 for both UHF and VHF are set to whatever preset you designate as “Default”. In other words, preset 0 is a placeholder for the radio to load up your default preset when you enter the 3d world. For example, the picture above has Preset #0 set as default. If the pilot where to increment with the > arrow, he would see that Preset #6 is also 349.000, because this is the preset he designated as the Default. Again, the “Default” checkbox selects the current preset as the default (and assigns it Preset #0) that is loaded into the aircraft upon entry into the 3d world and/or when a DTE load is accomplished (if necessary). The “Frequency” field allows the pilot to manually type in a valid UHF or VHF frequency to be assigned to a given preset. It is important to understand what constitutes a valid frequency as discussed in the Aircraft Radios section. The “Reset” button will reset all presets in both bands to their default frequencies. The “Print” button will print your UHF and VHF presets/frequencies to the printer. The “Set Tower” button will attempt to lookup the tower frequency of the airbase out of which you are flying. When this happens, the “No Comment” field will be replaced with the name of the airbase. Also for presets 1-20 (note 0 is not included), the “No Comment” field may erased and replaced by whatever text the pilot wants associated with that preset. For example, he could select preset 1, delete the text in that field and designate preset 1 as “DCA Primary”. This can be useful for complex communication plans as mentioned in the Aircraft Radios section. After making a text assignment, use the arrows to select a different preset in order to store the text in memory before you hit the Print button. If you do not, the text will still say “No Comment” on your printout. Similar to the other DTC procedures, after changing a frequency or setting a tower, a Save should be accomplished. It should be noted that unless the pilot has a very specific reason or need to change the default frequencies (like for Force on Force), it is recommended to use the defaults. See the Aircraft Radios section for more information.
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PREPLANNED THREATS Previous versions of Falcon had a major inaccuracy in how the Horizontal Situation Display (HSD) dealt with threats (SAMs, AAA and Search radars). Threats would “auto-magically” appear on the HSD when the pilot’s aircraft was near SAMs, etc. Aircraft fragged for A-G missions would have their HSDs even more cluttered with these symbols. These threats were fed in real-time (and instantaneously) to the HSD with no pilot action needed. While it is believed that this method was an attempt as a generic datalink with assets such as AWACS, JSTARS and Rivet Joint (even if they are not in the mission!), it does not correctly model preplanned threats in the F-16. These symbols would also be removed automatically if, for example, a SAM site’s radar was destroyed –which is also incorrect. This automatic and inaccurate method has been stripped from the HSD code and now pilots have the capability and flexibility to assign only the threats they want to be displayed that will or could be a factor to their aircraft, route of flight, area of responsibility (AOR) or other assets of interest to them. As the name implies, Preplanned Threats (PPTs) are exactly that–threat systems the pilot plans for during mission planning that could be of harm to him. PPTs are effectively steerpoints with additional information associated with them. This information includes latitude, longitude, elevation, threat system (i.e., 2 for SA-2) and a maximum effective range for that threat in nautical miles. Since PPTs are steerpoints, the pilot may select a PPT and navigate to it. Up to 15 PPTs can be used at one time and they are stored in steerpoints 56-70. The UI map and DTC are used to store and load PPTs prior to committing to a mission. How to set PPTs 1) First, it is important to set up the DTC options (EWS, Comms, etc) the way you want them using the methods described above. After you have done this, you should not have to regularly change them (like EWS settings for example). 2) Next, turn on Ground UnitsAir Defenses to see what SAM systems are out there that you may want to assign a PPT to. Right-click on the map somewhere and browse to the following:
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3) As seen above, several air defense systems popped up on the map. The system to the west of STPT 4 is an SA-6 system. We will assign it as a PPT. To the Northwest is an SA-3 and to the North-Northwest is an SA-2. This example will use the SA-6. 4) Right-click on the map in the vicinity of the SA-6 (not directly on it or you won’t get the correct menu) and select “Set Preplanned Threat Stpt”. A blue diamond-looking symbol should appear with the PPT number below it. The picture on the right is a zoomed in view. You will want to zoom in as much as possible and drag the PPT over the top of the SA-6.
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5) After dragging the PPT over the SAM, right-click on it and choose “Status”. A box will pop up. This allows you to choose what kind of threat it is, in this case, an SA-6.



6) Select the threat and hit Accept. It will report the threat’s radius and lat/long. It will also draw a red range ring on the UI map and label the PPT icon.



7) If you make a mistake or you want to change this PPT to another threat, you may again right-click on it and choose Status. Change it to the threat of your choice. Be aware that if you are zoomed out too far and/or you place the threat right on top of the SAM, you may have a little difficulty doing a Recon on it. If you position the cursor just right, you should be able to do a Recon, or just do a Recon very close to it and you should be able to select the SAM. It is recommended that you do a Recon before assigning a PPT as to avoid this little hassle. 8) Repeat the above process as necessary for any other threats. Remember you don’t have to go crazy and assign every SAM you see with it, but choose the ones that you think will be a factor to you. You only have 15 slots so use them wisely. 9) After assigning all your PPTs, open the DTC back up and hit the Save button. This will save the PPTs to the callsign.ini file (if you’re in the campaign module) or to the TEmissionname.ini (if you’re in the TE module) and they will remain there until you overwrite them. Another benefit of being able to assign PPTs rather than have them automatically appear is that you may assign only one or two PPTs for a given area. For example, let’s assume your target is in a populated city that has 6 different SA-2 and 3 SA-3s. Unless you are trying to take them all out (SEAD or DEAD), there
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is no real need to assign 6 PPTs for all 6 SA-2 and 3 PPTs for all 3 SA-3s. You could use only 2, if the SAMs are in proximity to each other and avoid an HSD clutter nightmare. Another capability that can be used to maximize training missions is that you are able to “make up” threats at a given location even if there are no threats there.



LINES The last function of the DTC is the capability of being able to draw geographic lines on the UI map which appears on the HSD. Up to four lines can be drawn on the HSD (LINE1, LINE2, LINE3, and LINE4) using steerpoints 31-50. Each LINE series contains up to 5 steerpoints that can be used to define a forward edge of battle area (FEBA)/Forward line of troops (FLOT), geographic border or battle container (CAP AOR, kill box, location of friendlies, etc). The lines in the HSD are dashed lines drawn between the steerpoints. If any of the lines are partially off the HSD, the partial line is displayed. The campaign engine will also no longer automatically draw the FLOT (which normally wound up being very jagged looking and not very useful). The pilot must draw the FLOT manually using the LINES feature if it is desired.



How to Draw LINEs 1) Right-click on the UI map at the location you want to start drawing a LINE, select STPT LinesAdditional STPT in line 1. A small white circle will appear.
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2) Drag the circle to the desired location. To add another point (and thus make a line), right-click on the circle and choose “Additional STPT to line”. This second circle will appear exactly on top of the first. Left-click and drag it away and you will see the line drawn between the two. Alternatively, you may also right-click away from the first circle and choose “Additional STPT in line 1” like the picture above and it will draw another circle with a line attaching the two. As shown below, “Remove STPT from line” will remove a steerpoint from a LINE section.



3) After adding all 5 steerpoints to a LINE section, you will see “Additional STPT in line 1” greyed out. If desired you can create additional LINE sections using the same procedures.
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4) After creating all your LINES, open the DTC back up and hit the Save button. This will save the LINES to the callsign.ini file (campaign module) or to the TEmissionname.ini (TE module) file and they will remain there until you overwrite them.



LINES and PPTs in the cockpit



IMPORTANT NOTES There are some additional notes about TGT STPTs, LINES, and PPTs the pilot needs to be aware of. The first involves the nature of the callsign.ini and TEmissionname.ini. They work as follows: 1) Upon application startup and changing the pilot (via logbook) the MFD/EWS/Radio information (everything in the callsign.ini) gets loaded. 2) Upon loading a TE, the TEmissionname.ini file gets loaded, if it exists. This loads TGT STPTs/LINES/PPT info on top of the MFD/EWS/Radio info. If no TEmissionname.ini exists, TGT STPTs/LINES/PPT get set to the defaults. 3) Upon loading a campaign mission, TGT STPTs/LINES/PPT (in the callsign.ini) gets reset to the defaults (i.e., they are deleted). 24
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4) Upon saving the DTC in the TE module, TGT STPTs/LINES/PPT info gets saved to both callsign.ini and TEmissionname.ini. 5) Upon saving the DTC in a campaign mission, TGT STPTs/LINES/PPT info only gets saved to callsign.ini. This is due to technical reasons. 6) TGT STPTs/LINES/PPT info gets saved to callsign.ini in both the TE module and campaign module so the code in the 3d world only needs to know about the callsign.ini file. The second is that they are totally “local” to each pilot’s computer–meaning that while each pilot may have the TEmissionname.ini in their \campaign\save directory and see the same TGT STPTs/LINES/PPTs, changing any one of these will only affect that pilot that made the change. The changes will not propagate to the other pilots. The third note relates to the loading of the DTC. The callsign.ini is loaded into memory automatically upon program start up (launching Falcon from the desktop) and also if a new logbook is selected/created. In other words, after a pilot creates LINES, TGT STPTs, and PPTs for a mission, hits the Save button in the DTC and then exits the sim (completely), it is not necessary to open the DTC and hit the Load button when he re-launches Falcon and wishes to fly using the elements he created. He should see them in the cockpit automatically. “Set Bullseye” This is new feature which allows the pilot to move the bullseye to a location that is useful to him. In order to use this, the “Floating Bullsye” in the Config Editor must be turned off. A pilot may move the bullseye in a multiplayer session before takeoff and the position change will propagate visually on all clients in the session as well as in each pilot’s navigation system. To move the bullseye, simply rightclick on the area where you want to move it to, and select “Set Bullseye”.



What about Multiplayer? How can these features be used in MP? Since the pilot has the ability to save an .ini file associated with his TE mission, using the data in multiplayer is a piece of cake. All the pilot has to do is send each pilot the TEmissionname.ini file that will be used. Each pilot copy/pastes the .ini file into the Falcon4\campain\save directory. It is not necessary for each pilot to have a copy of the actual TE mission. The code is smart enough to recognize the name of the TE and will load the .ini file associated with it. The following are the procedures for using the TGT STPTs/LINES/PPTs in MP if the mission builder desires all pilots to have the same information: For Tactical Engagements 1) Build your TE as normal. Save the TE and then exit back to the main UI screen. Open the TE as if you were going to go fly it. Stop the clock. Build TGT STPTs/LINES/PPTs as described in the above paragraphs. 2) Upon completion, open the DTC and hit the Save button. This will write an .ini file that has the same name as the TE. So if you saved your TE as “4shipOCA”, the associated .ini file will be called “4shipOCA.ini”. Again, it resides in the \Falcon4\campaign\save directory. 3) Distribute this file to the pilots flying. They will copy/move the file into the same directory. 4) Upon entering the TE module, all pilots should see the TGT STPTs/LINES/PPTs.
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5) Each pilot may manipulate the information in the UI (add threats, additional lines, or target STPTs), but only he will see those changes. He must hit Save in the DTC if he wishes to keep the changes. For Campaign Missions 1) Open the campaign module and stop the clock. Build TGT STPTs/LINES/PPTs as described in the above paragraphs. 2) Upon completion, open the DTC and hit the Save button. This will write the information to the callsign.ini file. Upon entering the 3d world, the pilot will see the data on the HSD. Unfortunately, due to technical reasons, each pilot will have to create/build the data they want to see in the cockpit in the campaign screen right before committing to 3d, since it is not possible to share it via normal means like with TEs. See points 3 and 5 in the Important Notes paragraph above. Advanced Techniques Armed with the knowledge above, you can now get creative. If you’re not fully comfortable using the system, reread the section and use it a few times. Once you are comfortable, there are some additional things a mission builder can do to really customize DTC information. First, a TE builder can build a TEmissionname.ini like above but tailor it to a specific mission. He can copy this file to a safe location and then go back into the TE module (in the same TE) and build different information tailed to another specific mission. Again he saves the DTC and winds up with another .ini file with the same name. He can keep these two (or more) files separate from each other (they have the same file names) and distribute one file to one group of pilots (let’s say an OCA) and another file to another group of pilots (let’s say a SEAD flight). All pilots will copy the file into the \campaign\save directory, but they will have different information in the UI map. How creative you get is up to you, the needs of the pilots and the needs of the mission. Format of the TEmissionname.ini [MISSION] title=TEmissionname [STPT] target_0=0.000000, 0.000000, 0.000000 target_1=0.000000, 0.000000, 0.000000 target_2=0.000000, 0.000000, 0.000000 target_3=0.000000, 0.000000, 0.000000 target_4=0.000000, 0.000000, 0.000000 target_5=0.000000, 0.000000, 0.000000 target_6=0.000000, 0.000000, 0.000000 target_7=0.000000, 0.000000, 0.000000 target_8=0.000000, 0.000000, 0.000000 target_9=0.000000, 0.000000, 0.000000 target_10=0.000000, 0.000000, 0.000000 target_11=0.000000, 0.000000, 0.000000 target_12=0.000000, 0.000000, 0.000000 target_13=0.000000, 0.000000, 0.000000 target_14=0.000000, 0.000000, 0.000000 target_15=0.000000, 0.000000, 0.000000 target_16=0.000000, 0.000000, 0.000000 target_17=0.000000, 0.000000, 0.000000 target_18=0.000000, 0.000000, 0.000000
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target_19=0.000000, 0.000000, 0.000000 target_20=0.000000, 0.000000, 0.000000 target_21=0.000000, 0.000000, 0.000000 target_22=0.000000, 0.000000, 0.000000 target_23=0.000000, 0.000000, 0.000000 ppt_0=0.000000, 0.000000, 0.000000, 0.000000, ppt_1=0.000000, 0.000000, 0.000000, 0.000000, ppt_2=0.000000, 0.000000, 0.000000, 0.000000, ppt_3=0.000000, 0.000000, 0.000000, 0.000000, ppt_4=0.000000, 0.000000, 0.000000, 0.000000, ppt_5=0.000000, 0.000000, 0.000000, 0.000000, ppt_6=0.000000, 0.000000, 0.000000, 0.000000, ppt_7=0.000000, 0.000000, 0.000000, 0.000000, ppt_8=0.000000, 0.000000, 0.000000, 0.000000, ppt_9=0.000000, 0.000000, 0.000000, 0.000000, ppt_10=0.000000, 0.000000, 0.000000, 0.000000, ppt_11=0.000000, 0.000000, 0.000000, 0.000000, ppt_12=0.000000, 0.000000, 0.000000, 0.000000, ppt_13=0.000000, 0.000000, 0.000000, 0.000000, ppt_14=0.000000, 0.000000, 0.000000, 0.000000, lineSTPT_0=0.000000, 0.000000, 0.000000 lineSTPT_1=0.000000, 0.000000, 0.000000 lineSTPT_2=0.000000, 0.000000, 0.000000 lineSTPT_3=0.000000, 0.000000, 0.000000 lineSTPT_4=0.000000, 0.000000, 0.000000 lineSTPT_5=0.000000, 0.000000, 0.000000 lineSTPT_6=0.000000, 0.000000, 0.000000 lineSTPT_7=0.000000, 0.000000, 0.000000 lineSTPT_8=0.000000, 0.000000, 0.000000 lineSTPT_9=0.000000, 0.000000, 0.000000 lineSTPT_10=0.000000, 0.000000, 0.000000 lineSTPT_11=0.000000, 0.000000, 0.000000 lineSTPT_12=0.000000, 0.000000, 0.000000 lineSTPT_13=0.000000, 0.000000, 0.000000 lineSTPT_14=0.000000, 0.000000, 0.000000 lineSTPT_15=0.000000, 0.000000, 0.000000 lineSTPT_16=0.000000, 0.000000, 0.000000 lineSTPT_17=0.000000, 0.000000, 0.000000 lineSTPT_18=0.000000, 0.000000, 0.000000 lineSTPT_19=0.000000, 0.000000, 0.000000
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Navigation There are some significant changes to the navigation system and the Up-front Controls (UFC) that control it. The DED pages now operate realistically and are much more intuitive. Steerpoint Page



















Punching “4” on the ICP brings the pilot to the Steerpoint (STPT) page. The scratchpad asterisks will initially be at the top as seen above. The pilot may punch another number (4, Enter) to select a different steerpoint as the current steerpoint. All steering cues will update to reflect the new selection (#4 in this example). The pilot may “dobber” down with the Data Control Switch (DCS) to each individual field on the page and edit it as desired –latitude, longitude, elevation and Time On Station (TOS). Note that while editing the lat/long, the pilot will see immediate feedback from his steering cues (tadpole, STPT diamond, ETE/ETA, bearing/distance, etc) in the HUD and in heads-down displays since the STPT he is editing is his current steerpoint. Elevation may be edited as well, but it does not function like the real aircraft. In the real aircraft, the elevation is the MSL elevation of the steerpoint. In the Falcon 4 world, this elevation field is the MSL elevation that the aircraft was designated to fly at to this steerpoint as directed by the campaign/TE flight plan generator. The pilot may also toggle auto steerpoint sequencing (AUTO) on and off (MAN) by dobbering right to SEQ on the steerpoint DED page. With auto steerpoint sequencing, the system will automatically increment the steerpoint when the aircraft is within 2 miles of the steerpoint and the range is increasing. Auto steerpoint sequencing is indicated on the CNI page with a letter “A” displayed next to the current steerpoint. Nothing is displayed when in manual sequencing.



Destination Page



















 The Destination (DEST DIR) DED page is nearly identical to the STPT page. The only difference between the two is that the DEST page must be used to observe and/or change coordinates of a particular steerpoint without affecting navigation to the current steerpoint.
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Bullseye Page































As was mentioned in the General Fixes, Navigation section, the bullseye’s default steerpoint is #25. The BE can be changed to any steerpoint. In this example, the BE is changed to STPT 3 and the pilot sees STPT and BE co-location on the FCR and HSD. Recall that the AI and AWACS will only use the location that is stored in STPT 25 and that the pilot has the possibility of overwriting this location so be careful.



Time Page











 Hitting 0- designates a negative value.



















(5 minutes)



Original TOS



New TOS



9:33:33 9:38:15 9:44:21 9:46:18 9:49:44 9:51:37 9:55:45 9:58:55 10:00:00



9:38:33 9:43:15 9:49:21 9:51:18 9:54:44 9:56:37 10:00:45 10:03:55 10:05:00



The Time page includes the system time, a hack clock time, a delta time on station and the



month/day/year. The hack clock may be started or stopped by using the INC/DEC switch . The DELTA TOS value allows you to adjust all destination TOS with one entry to accommodate changes in takeoff and/or rendezvous times. By dobbering down to the DELTA TOS field, enter the delta time to any steerpoint. If required, press the 0- key prior to your entry to designate it as a negative value. Press ENTR to apply the DELTA TOS to all TOS. MARK Points The mark function (7 on the ICP) allows the pilot to store and display up to 5 steerpoints for reference, later access and employment. Mark points are stores in STPT 26-30. The pilot can use it to mark downed airmen, mark targets by flying over them, or use sensors such as the radar to mark targets or points of interest. There are currently two submodes available for employement—OFLY (overfly) and FCR (radar). Upon hitting 7, the system will take an OFLY mark. If the pilot hits ENTR while the mark page is still called up, the coordinates will update with the new location. If the AG radar is called up and the
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pilot dobber’s right to “FCR” on the MARK page, presses ENTR, the system will take an FCR mark at the position of the AG radar cursors. A small, yellow “x” appears on the HSD. In the air-to-air mastermode, only the OFLY mark is available. HUD and TGP marks are not implemented at this time.















=



Cursors moved out of the way yields “x”.



Sighting Options. Aircraft sensors are pointed along a common line-of-sight (LOS) to a specific point on the ground for air-to-ground sighting known as the System Point-of-Interest (SPI). The following sighting options and cursor position features are available:



STP/TGT – Steerpoint and Target Direct Aimpoint sighting OA1/OA2 – Offset Aimpoint sighting IP – Visual Initial Point sighting RP – Visual Reference Point sighting SP – Snowplow sighting The STP/TGT, OA1/OA2, IP, and RP sighting options are selected via the sighting point rotary on the MFD GM FCR page (OSB 10). Additionally the sighting point options are selectable via TMS right. Offset (OA1/OA2), initial point (IP) sighting, and reference point (RP) sighting are used for aimpoints where positions are known or estimated to be near specified steerpoints. Bearing from true north, range, and elevation data are entered via the upfront controls. NOTE: For simplification, entering “0” for elevation places offsets at ground level, regardless of terrain MSL altitude. Thus, pilots should enter “0” for altitude. Direct Aimpoint Sighting (STPT/TGT). Direct sighting can be used in any bombing mode. All sensors



are pointed at the selected steerpoint. Slewing the cursor via the cursor control may be required to pinpoint steerpoint position. Slew corrections may be zeroed via the cursor zero feature. Offset Aimpoint Sighting (OA1/OA2). Steerpoints may have up to two offsets, each defined as a true



bearing and range from the steerpoint and each with a separate elevation. If an offset aimpoint has zero range, it is skipped in the sighting point rotary. If OA1 or OA2, all sensors are pointed to the offset position; however, the steerpoint defines the target location. As a result, weapons may be delivered against a target that presents a poor radar return by aiming at a radar-significant object. Offset aimpoint sighting is provided in preplanned submodes (CCRP in this case, since LADD and ULFT are not implemented) only. The OA symbol is an isosceles triangle 12 mr high and 6 mr wide. It is displayed in NAV and A-G mastermodes.



30



TO BMS1-F16CJ-AMLU-34-1-1



Offset aimpoint selections are remembered by the system through master mode and steerpoint changes. Visual Initial Point Sighting (VIP). Visual initial point (VIP) sighting is used in preplanned submodes to plot a target on the HUD at a true bearing and range from a visually identifiable overfly point. Overfly updates to the SPI and HUD slews are not implemented.



The VIP sighting mode also allows for an unknown target position to be referenced from a known position (steerpoint) during a mission. By preplanning the IP, bearing, range, and elevation can be entered while airborne to define the target. While in VIP, navigation steering to the IP is provided via the HSI and the azimuth steering line to the target on the HUD. Cursor zero reverts the system solution back to the original navigation solution if cursor slews are made. Bearing, range and elevation data for the IP may be entered by pressing LIST3 on the ICP. VIP is mode-selected by placing the scratchpad asterisks on “VIP-TO-TGT” and pressing “0”. Offset aimpoints and IP sighting may be used simultaneously.



TD Box



Offset Aimpoint Pull-up Point (PUP)



Visual Initial Point (VIP) (STPT 10)



*VIP-TO-TGT* VIP 10 ^ TBRG 356.0 RNG 10.0 NM ELEV 4500 VIP-TO-PUP VIP 10 ^ TBRG 030.0 RNG 5.0 NM ELEV 4500



VIP Sighting Visual Reference Point Sighting (VRP). Visual reference point (VRP) sighting mode is used in preplanned submodes to plot a reference point on the HUD as a true bearing and range from the target. This allows the utilization of a known, visually identifiable position, or RP point, to initiate an attack. Again, overfly updates to the SPI and HUD slews are not implemented.
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While in VRP, navigation steering is provided to the target via the HSI and via the azimuth steering line on the HUD. Initially, the sighting point rotary is on TGT. While in VRP, the steerpoint defines the target and the RP is defined as a bearing and range from the target and an elevation (remember, use “0”). Bearing, range and elevation data for the RP may be entered by pressing LIST9 on the ICP. VRP is mode-selected by placing the scratchpad asterisks on “TGT-TO-VRP” and pressing “0”. Offset aimpoint and RP sighting are available simultaneously. (STPT 10) TD Box



Offset Aimpoint Pull-up Point (PUP)



Visual Reference Point (VRP)



*TGT-TO-VRP* TGT 10 ^ TBRG 178.0 RNG 10.0 NM ELEV 4500 TGT-TO-PUP TGT 10 ^ TBRG 150.0 RNG 5.0 NM ELEV 4500



VRP Sighting Pop-Up Point (PUP) Cue. The pop-up point (PUP) is entered via the VIP-TO-PUP or VRP-TO-PUP



page of the DED. DCS right (SEQ) to select the PUP page from the VIP or VRP pages. When the PUP is limited in the HUD FOV, an X is superimposed over it. Final IP and RP Notes. Note how aimpoints and PUPs are defined in both VIP and VRP (they are always off the steerpoint—the VIP is a steerpoint while the VRP is not). Careful study of the geometry in both modes will ease understanding and help the pilot make the decision in which mode would be best utilized. Target type, location, terrain features and delivery methods may also be factors to consider when using one mode or the other. VIP and VRP may not be used simultaneously. Mode-selecting one will demode-select the other. It is not advisable to try and use both modes for one steerpoint as OA and PUP geometry will change if one mode is selected but the offsets were intended for (or entered in) the other. Snowplow (SP) Sighting. Depress OSB 8 next to the SP mnemonic in GM/GMT to select the snowplow option. The mnemonic highlights indicating that you are in the SP mode. SP sighting directs each sensor line-of-sight straight ahead in azimuth, disregarding any selected steerpoints. In the GM, GMT, and SEA modes, the ground map cursor will be positioned at half the range selected, i.e., the center of the MFD. The cursors remain at this range while the ground map video moves, or "snowplows," across the MFD.
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At this point, there is no SOI, and the cursors cannot be slewed. The cursors can be slewed to a target or aimpoint with the CURSOR/ENABLE switch after you ground stabilize them by using TMS forward. TMS forward establishes the radar as the SOI and enables cursor slewing. TMS forward again over a target to command single target track. All cursor slews in SP are zeroed when SP is deselected. After ground stabilizing, the point under the cursors at the time of stabilization effectively becomes your steerpoint. All NAV and weapon delivery steering and symbology, including great circle steering, will be referenced to this "pseudo steerpoint." Displays return to the previously selected sighting point when SP is deselected. For example, SP can be used to accomplish an FCR mark on a point 5 nm in front of your position when the steerpoint selected is 40 nm away. It may often be used with IR Mavericks where target coordinates are not known in advance. Another application of SP is for weather avoidance (not implemented).
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Aircraft Radios Introduction The radio in this version of BMS Falcon has undergone significant changes. These changes include differences from previous versions of Falcon in both the single player and multiplayer environment. First, to enable the new changes, set g_bManualRadioTuning 1 must be in the falconbms.cfg file. Setting 0 will disable the new code and revert to the old code. It must be noted that Realistic Avionics must be used if using the new radio code or the sim will crash. Purpose Like many other features of BMS, realism is one of the driving reasons for the radio changes. Along with this, the Internal Voice Communications (IVC) for multiplayer, which is a feature of SuperPAK 3, has vastly grown in flexibility and realism. About Microsoft DirectPlay Voice (from MS’s MSDN site) Falcon DirectPlay Voice code supports two codecs: Codec Bandwidth Voxware VR12 Variable (1.2 Kbps, avg.) Voxware SC03 3.2 Kbps



GUID DPVCTGUID_VR12 DPVCTGUID_SC03



As in the falconbms.cfg file, set g_bLowBwVoice 0 uses less bandwidth at the cost of lower audio quality. LowBwVoice is for modem users. Some third-party voice communication software out there has exceptional voice quality, but Falcon’s IVC has a good trade-off between bandwidth usage and quality. Real radios are not always crystal-clear either, especially in combat. Using Internal Voice Comms As mentioned in the SP3 manual, prior to attempting to use IVC in the multiplayer environment, you must run voicesetup.exe. It is either in the Falcon4 root directory or in Falcon4/Utilities, depending on what install you’re using. Running this application initializes DirectPlay voice and allows you to configure your microphone and playback. It must be run prior to using IVC or the sim will crash when it tries to connect to the voice host. Also note that any time you change sound drivers or sound cards, voicesetup must be run again. It is not required to be run again if you uninstall Falcon and reinstall, so long as your sound drivers/card and DirectX have not been updated or changed. set g_bVoiceCom 1 must be set in the falconbms.cfg file. The option to enable it is in the Config Editor. If you are the host initially (i.e., the one who puts 0.0.0.0 in the connection box) and you (and whoever you’re flying with) are using IVC, you will be the voice host. The person who puts up the mission (TE, DF, Campaign) is the host of the mission. The person with the most bandwidth and fastest machine should be the voice host, and maybe even the mission host as well depending on the clients. In large missions with humans, running a voice host and the mission can induce quite a load on the host machine and lower fps can be expected. When possible, have one person with a lot of bandwidth and CPU power host voice and another with bandwidth/CPU power host the mission. Ideally, the best way to use IVC is with a dedicated voice server.
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If you’re a member of an online squadron that has a dedicated IVC server, you will need: set g_svoicehostip "xxx.xxx.xxx.xxx" in your falconbms.cfg file as well or you may use “-voice ” in the shortcut command line. Xxx.xxx.xxx.xxx is the IP address of the server. You may also use DNS host names, but be aware that if DNS services go down, you will be unable to resolve the host name and thus not able to use the voice server without knowing its IP address. Using a dynamic DNS name is also useful for servers with changing IP addresses and keeping a common host name. The voice server needs a direct connection to the internet and cannot be a client behind a router. IVC can now be set two ways. First is the via the .cfg file or shortcut command line as described above. It can also be set in the UI through the COMMS interface. When opening the phonebook, you may enter the IP or hostname of the voice server. If you have the voice server set via the .cfg file you will see it filled in. If no server is set in the .cfg file it will be blank and you can enter the server you wish. This feature allows you to change voice servers without having to shutdown the executable. See page xxx Differences – The Old



From SP3 on, only 15 communications channels were possible. These “channels” were name-based, and then later changed to a more realistic-looking preset name-based in BMS 2.0. The table below shows BMS 2.0 preset names and their name/function in SP3.



BMS 2.0 “preset”



Falcon 4 Channel Function



1



Flight1



2



Flight2



3



Flight3



4



Flight4



5



Flight5



6



Package1



7



Package2



8



Package3



9



Package4



10



Package5



11



From Package



12



Proximity



13



Guard (but is actually Team)



14



Broadcast



15



Tower



This table still applies if the new radio code is not enabled. Both COM1 and COM2 can “tune” to any one of these channels. Channels Flight2-5 and Package2-5 are more for multiplayer to split up communications on multiple channels but otherwise these behave the same as Flight1 and Package1 respectively. Differences – The New



The new radios now behave much more like the real thing and exceed any 3rd party voice comm software out there in terms of flexibility, capability, controllability and realism. COM1 and COM2 (UHF and VHF) both have 20 presets available to them and each preset can be assigned a valid frequency within its respective band range.
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UHF



The UHF band frequencies are from 225.000-399.975 MHz in 25 kHz stepping, just like the real thing. Since 25 kHz stepping applies, the 5th digit of a 6-digit freq must end with 0, 2, 5, or 7 and the 6th digit must end in 5 or 0. Examples of valid freqs: 371.075, 377.10, 271.6. Examples of invalid freqs: 339.11, 271.14. It should be noted that the pilot may only input freqs using 5 digits and he will only see 5 digits in the Upfront Controls (UFC, i.e., the DED), but it is possible to assign preset freqs with 6 digits. Although this capability will rarely be used, it is possible by using the DTC. VHF



The VHF band frequencies are from (AM mode) 116.000-151.975 MHz in 25 kHz stepping. The FM mode (30.000-87.975 MHz) is not implemented. The rules regarding digit input are the same as those which apply to the UHF band.



What about the AI? How do they fit in? Working with existing code and keeping the AI aircraft in the loop was a little tricky since there were a few possible ways to do it. The way chosen probably has the best tradeoff for playability, continuity and required the least amount of work as far as rewriting/changing existing code. It’s also the easiest for you to learn. Here is how it works. Again, each radio (COM1/2) has 20 presets. With the CNI switch in BUP (Backup) UHF has only 19 presets. The VHF radio has no backup controls. The AI still use the well-known “channels” for their communication—i.e., Flight1, Package1, “Guard”, etc. But now, instead of these communication channels being a specific preset or channel function name, it is a frequency. Since each AI channel function is assigned a specific frequency, the pilot can program this frequency into ANY preset he desires and the function remains the same. To reduce the workload on you the pilot, we have already compiled a default list of presets and matched them up according to their function. Note: In a multiplayer game, humans can talk on any of the presets/frequencies. The trick is that 14 of the default frequencies are also assigned to the AI, so that humans hear the AI as well. The AI only know the default frequency list and they are assumed to be able to “follow” when you set any one of the frequencies in that list. What this means is that members of your flight will be able to hear you and communicate back on any one of frequencies which are assigned to presets 1-14. Package members will only hear you on the freqs that correspond to Package1-5 (unless the package members are also members of your flight). AWACS and tankers are “smart” like your flight members. They can communicate on any of the 14 well-known default frequencies. Prox will limit transmission to jets close by. Broadcast/Guard sends to all AI in your team. The Team frequency is a special one. When using IVC in multiplayer, the “F1” key transmits on the Team frequency. In a force-on-force scenario, red and blue forces can set different Team frequencies in their falconbms.cfg file (described below) to allow communication in the user interface (UI) with ONLY members of their team. This allows them to brief/review their plan before committing to 3d without the other team listening in. Another feature of this is someone (a human AWACS controller or a shot down pilot ) in the UI can communicate with someone in the 3d world over the team freq (provided the person(s) in the 3d world are tuned to it). The AI on their team can also communicate with human pilots in the 3d world over this frequency. Naturally, if both sides (teams) do not have different Team freqs, everyone will hear one another as if they were on the same team. In a MP environment, F2 is ONLY used for the UI and everyone can hear
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transmissions on it. F2 can never be heard from the 3d world. F2 is for everyone to coordinate and to synchronize launching to 3d, briefing any “global” type things like rules of engagement, any special procedures, or just BS’ing before you fly. More discussion on force-on-force and setting the Team freq can be found below. Below is the table of default frequencies/presets and their functions in regard to the AI. AGENCY Flight 1 Flight 2 Flight 3 Flight 4 Flight 5 Package 1 Package 2 Package 3 Package 4 Package 5 From Package Proximity Team** Broadcast/Guard Open Open Open Open Open Open



UHF 297.50 381.30 275.80 294.70 279.60 349.00 377.10 292.20 264.60 286.40 354.40 269.10 307.30 377.20 354.00 318.10 359.30 324.50 339.10 280.50



PRESET 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



VHF 138.05 138.10 138.20 126.20 134.25 133.15 132.35 126.15 132.875 132.325 132.575 121.20 119.50 120.10 134.10 126.80 120.00 141.80 123.70 121.70



You will notice that “Tower” is missing. Pay special attention to this change. In order to communicate with a tower, you must punch in its frequency by manually tuning it (i.e., just punching in the frequency in the COM1 or 2 override page) or you may assign it to any preset (an open one is recommended) and then punch in the preset number, which tunes your radio to the frequency in the preset. Procedures on how to operate the radios are listed later on in this text. Communication with your wingman is similar. You must be tuned to a frequency that your AI wingman can talk to you on (one of the freqs that are listed in the table of default preset frequencies). If you are not, you will neither be able to give him commands, nor will you hear any transmissions he makes, nor will you hear yourself calling the AI wingman. Your first clue that you aren't on a frequency the AI can hear you on is pressing “W”, “1” and not hearing your own voice make the call (if you have Pilot Voice on in the Sound setup). Typical radio use in the real F-16 is UHF is normally used to communicate with external agencies: ATC--ARTCC, ground, towers, approach/departure, etc. and in war-time or exercises, controlling agencies like AWACS (DCA, Strike, etc), JSTARS or other command and control agencies. VHF is normally used for intra-flight communications but some frequencies may double as a coordination net as well depending on the purpose. What does this mean to you? Since the above are the typical set ups, we recommend talking to Towers, AI packages, or humans in other flights or packages on UHF and keeping intra-flight communications on VHF. So, in single-player your radio set up may be:
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UHF 6 (preset 6 for Package) and change UHF to the tower freq for airfield ops when taxiing, takeoff and landing. VHF 1 (preset 1 for Flight) In a multiplayer (MP) environment, with say 2 flights of 4 aircraft, all humans, the above configuration would not work. Why? Because if both flights were tuned to VHF 1, which is what you wanted to use solely for intra-flight comms, everyone in both flights would hear each other since they are all tuned to the same frequency. This is important. Using the old code, each flight could be on “Flight1” (or preset 1) and not have to worry about hearing other non-flight members. Not so in the new code because the only thing that matters is what frequency you are tuned to on the radio. You will hear everything said on a given frequency you are tuned to and the same goes for anyone else tuned to that frequency also. During the planning before your MP flight, both flights should coordinate which VHF presets/freqs they’re going to use for deconfliction. The first flight could use preset 1 on VHF and the second flight could use preset 2. If both flights only had humans, you could use another preset, like 19 or 20. Setting the Team Frequency To change the team frequency, open up the falconbms.cfg file in the root Falcon4 directory with a plain text editor like Notepad. Add the following to either the top of the file or the bottom, it does not matter. set g_nF1TeamUiFreq 307300 As you can see, referencing the default frequency table above, 307300 is 307.300 MHz. That number is the default if set g_nF1TeamUiFreq is not set in the .cfg file. To change the Team freq, add a 6-digit number that complies with the rules mentioned in the UHF section regarding frequencies or keep it simple. Good examples: 236800, 377800, 253700, 229025, 141325, 139000, 143925. The team freq can either be a valid UHF or valid VHF frequency. IMPORTANT NOTE: The team freq does not have to be a valid UHF or VHF frequency but there’s a catch. It can be any 6 digit number, but we are strongly recommending using a valid UHF/VHF frequency otherwise the pilot in the 3d world WILL NOT be able to tune to that number unless it is a valid frequency. So while the number you choose will work for the UI, it will not for the 3d world. So, just ensure you’re using a valid frequency and be done with it! Changing the default freq list in the Callsign.ini File It is recommended that the pilot use the DTC to change the default freq list only if absolutely necessary, as described in the DTC Comms section. If you must change the defaults manually, here is how to do it: To change the default frequency presets (not recommended for single player or the inexperienced), you must open the callsign.ini file with a plain text editor like Notepad. Find the [Radio] section. [Radio] UHF_n=XXXXXX VHF_n=XXXXXX “n” is the preset number you wish to change (1-20), and XXXXXX is frequency. Example: [Radio] UHF_13=236800 This would set preset 13 to 236.8. Again, you can change any preset frequency you wish, although we highly discourage changing the entire UHF and VHF lists. One exception is that UHF values in the ini
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file only affect the UFC COM1 controls. The default freq list (i.e., the list used by the AI) is permanently set in the BUP COM1 radio controls. Numbers must be valid frequencies for UHF and VHF or the code will discard it and use the default values. If you were to set completely different frequencies you will not be able to hear any AI players at all, except for AI flight members on Team freq. Probably one of the only times you would actually want to change the entire list (and this really isn’t likely) is if ONLY human players are involved in the entire mission or force-on-force scenario and you wanted to have a robust, complex communications plan. But even in this situation, just changing presets 15-20 should be sufficient and you do not have to worry about the AI freqs. Tying It All Together So, let’s say you’re in the blue force and your mission commander directs all blue force members to set 236800 as the Team frequency. You would open up falconbms.cfg and add: set g_nF1TeamUiFreq 236800 And save/close the file. And he also directs you to change preset 13 to the same. Do so by using the DTC. If you want to do it manually, open callsign.ini and change preset 13: [Radio] ….. UHF_13=236800 And save/close the file. An additional thing to think about is that since communications are frequency based and there is no Have Quick or Secure Voice (encryption), when you are developing comm plans for force-on-force, realize that if you are using a default frequency/preset and so are the human enemies, you will hear them, and they will hear you. You will not, however, be able to hear their AI. It is best for Red and Blue forces to come up with comm plans where if this should happen in the mission, the mission commander or any other person flying can initiate “chattermark” procedures to get all the forces on his team to “roll” to a different, briefed frequency. The official definition of Chattermark is “begin using briefed radio procedures to counter communications jamming.” It can also be applied to a situation like this in Falcon. Blue and Red force commanders can also work together in planning to deconflict frequencies. Just remember, all comms are in the clear, so using brevity and code words can now actually be very important in force-onforce. You never know who is listening. As you can see, communication in Falcon has the potential to get very complex, but at the same time it is also very flexible and easily controlled within the sim. In the real world, 99% of the time communications plans are very complex and take a lot of study to know what frequencies to talk on, who is on what, and when you need to talk to whom. This table is a rundown of the Blue Airbases which includes Tacan channel, UHF/VHF freq, runways available and the ILS frequencies. Only Korea has been built at this time.



BLUE FORCES
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AIRFLD Osan Seoul Suwon Kimpo Mandumi Pyeongtaeg Seosan Kunsan Kwangju Kadena Kimhae Punsan Taegu Pohang R601 Yechon Choongwon



Kangnung Sachon Chongju



TCN 94X 46X 22X 83X 1Y 19X 52X 75X 91X 57X 117X 87X 125X 72X 6Y 26X 5X 56X 37X 42X



UHF 308.80 237.10 366.00 240.90



VHF 122.10 126.20 126.20 118.05



RUNWAY 26/08 19/01/18/36 34R/16L/34L/16R 14R/32L/14L/32R



257.80 353.10 292.30 254.60 225.50 233.30 232.40 365.00 236.60



122.50 136.755 126.50 126.20 126.20 118.10 118.10 126.20 118.05



16/34 20R/02L/20L/02R 16R/34L/16L/34R 20/02 01/19/33/15 16/34 14/32 14/32 08/26



269.50 230.15 334.90 305.40 250.20



124.35 126.20 126.20 130.20 118.70



08/26 16R/34L/16L/34R 08/26 23R/05L/23L/05R 05R/23L/05L/23R



ILS (RWY) 111.3 (26/08) 110.9 (19) 108.5 (34L) 110.1/108.3/109.9/110.7



108.5 (34) 111.5 (02R) 110.3 (16R/34L)



111.1 (20/02) 109.7 (01),108.7 (19)



109.5 (34) 109.5 (32) 108.7 (32) 110.9 (08) 109.3 (26) 111.3 (34R) 111.5 (26) 108.1 (23R),111.5 (05L)



111.7 (23R)



RED FORCES 



Special Notes and Limitations You will find later in this text that, just as in real life, the new comm code also has the guard frequencies implemented--243.0 and 121.5. With the UFC set to “BOTH” (in CNI UFC) you will hear any transmissions made on 243.0 regardless of UHF frequency you are on. This is because the UHF radio has a dedicated guard receiver. The VHF radio however does not have a dedicated guard receiver so the only time you can hear transmissions on 121.5 is if you are tuned to it or you have the COM2 (VHF) Mode Knob (SQL/GD)in GD (guard) which will auto tune the VHF transmitter and receiver to 121.5. As previously mentioned, there is no AM band support for the VHF radio. There is also no radio range modeling, no Have Quick support or secure radio support but the new features that are implemented should keep us all busy. So in Force-on-Force games each side will need to make sure and keep their communications plan/comm cards secret or the opposing forces could eavesdrop. All comm is in the clear! Develop communication/chattermark plans. Use code words!
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UHF Radio Communication The ARC-164 UHF radio operates using either manually entered UHF frequencies or any one of 20 preset channels (19 available in Backup operations). Also included in the UHF radio is a dedicated, selectable, auxiliary guard receiver that operates on the standard 243.0 MHz guard frequency. Back-up manual control of most UHF radio functions is provided by the UHF Radio Control Panel (Figure 1-43) during engine starts with only battery power, or whenever the UFC is inoperative. The UHF control panel, which is located on the left cockpit console, is operative when the IFF Panel Communication and IFF (C&I) switch (AUX COMM panel) is in BACKUP and the Audio 1 Panel Communications (COM)1 volume control switch is out of OFF. UHF transmissions are initiated by holding the COMM switch aft on the throttle. This causes the UHF mnemonic on the CNI and COM 1 DED pages to highlight, indicating that the microphone has been keyed and the radio is active. Mnemonic highlighting is only available in the MP environment using In-game voice comms (IVC).



CHAN Knob Implemented Ch 1-19 Manual Frequency Knobs Not Implemented



Function Knob Implemented Off/Main/Both



Mode Knob Implemented Preset/Guard



Audio Panel: The AUDIO 1 Panel (Figure 1-44) provides power to the radios and controls other less frequently used communications and audio functions. The COMM 1 switch controls UHF radio power and volume. Rotating the switch clockwise out of the OFF position applies power to the radio and increases UHF radio volume. The 3-position rotary knob directly below the COMM 1 switch disables the auxiliary guard receiver, and automatically tunes the main receiver and transmitter to guard frequency in Guard (GD). Only 2positions are implemented—SQL (squelch) and GD. SQL is the normal position.
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COMM1 (UHF) COMM2 (VHF) Power Knobs Implemented



Off/Inc COMM1 (UHF) COMM2 (VHF) Mode Knobs Implemented SQL/GD



Normal Radio Control: Normal UHF radio control is provided by the UFC. After the engine is started and the aircraft is on internal power, the UFC switch on the Avionics Power Panel is switched to ON. When initially powered-up, the DED page will display “BACKUP” in large letters to indicate that the Communications and IFF systems are in the BACKUP control mode. Moving the IFF Panel C&I switch from the BACKUP to UFC allows normal UHF control of communications and IFF systems and causes the CNI page to be displayed on the DED. Depressing the COM 1 pushbutton on the ICP accesses the UHF COM 1 Control page on the DED (Figure 1-45). The pilot selects the data he wants to enter on the control page by placing the asterisks in the desired area with the dobber (DCS – Data Control Switch) switch. Data entry areas include the scratchpad, receiver band, preset channel number, and preset channel frequency. Not included in Figure 1-45 below is a “TOD” label below the SCRATCHPAD. It is for receiving HQ Time-of-Day and is not implemented. Hitting ENTR with the scratchpad cursors on it will cause it to highlight for 60 seconds (it is purely cosmetic). Receiver band has no function in the simulation.
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UHF Mode. OFF indicates that the UHF radio power is off. MAIN indicates that only the UHF receiver/transmitter is selected. BOTH indicates that the UHF receiver-transmitter and auxiliary guard receiver are both selected. The radio initializes to BOTH at power up. Placing the “dobber” switch to SEQ rotaries between the MAIN and BOTH settings. Scratchpad. The pilot changes preset channels or manual frequencies using the scratchpad (Figure 1-46). Channels are changed by keying in the one- or two-digit channel and ENTR. Manual frequencies are selected by keying in the appropriate five-digit number and ENTR. The pilot does not need to key in trailing zeros for manual frequencies. For example, the pilot keys in the three digits 2,5,5, and depresses the ENTR button to select 255.00 MHz. The system automatically places the decimal and trailing zero(s) in the proper positions.



Auto Exit Feature. The UFC provides an “auto exit” feature when valid manual frequency or channel changes have been entered through the scratchpad. The feature automatically returns the DED to the page that was in use before the COMM 1 override button was depressed to access the UHF DED page. Attempted entry of invalid frequencies or channels will cause the scratchpad to flash until valid data is
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entered. After a channel or frequency has been entered, the scratchpad will display the preset channel or frequency that was in use prior to the currently selected channel or frequency. This feature allows the pilot to conveniently return to a previously selected channel or frequency when radio contact can not be made on the currently selected channel or frequency. Preset Frequencies. The frequency programmed for the displayed preset channel is shown directly below the PRE mnemonic. Frequencies associated with each preset may be reviewed, without affecting the currently active preset number, with the increment/decrement switch and viewing the preset frequency associated with each preset channel. The frequency associated with each preset number may be changed by incrementing/decrementing to the desired channel, positioning the asterisks about the frequency, entering the desired value, and depressing the ENTR button. Receiver Bandwidth. The UHF receiver has two possible bandwidths: Wide (WB) and Narrow (NB). The active bandwidth setting is changed by placing the asterisks around the bandwidth mnemonic and depressing any ICP key 1 through 9. This does nothing in Falcon 4. VHF Radio Communication The VHF radio provides two-way voice communication in the FM bandwidth (30.000 to 87.975 MHz) and AM bandwidths (116.000 to 151.975 MHz). Again, FM mode is not implemented as well as the receive-only range from 108.000-115.975. VHF transmissions are initiated by holding the COMM switch on the throttle forward. This causes the VHF mnemonic on the CNI and COM 1 DED pages to highlight indicating that the microphone has been keyed and the radio is active. There is no similar indication when the VHF radio is receiving a VHF transmission from another VHF radio. Normal Radio Control. Normal VHF radio control is very similar to the UHF radio. The VHF DED page (Figure 1-47) is accessed by depressing the COM 2 override button on the ICP. Data entry procedures for changing manual or preset frequencies are the same as UHF. Except as noted below, the COM 2 portion of the AUDIO 1 Panel (Figure 1-44) and the UFC serve the same control functions for the VHF radio as COM 1 does for UHF. • VHF radios have no “backup” controls in the event of UFC failure. • The COMM 2 GD switch automatically tunes the VHF receiver and transmitter to the VHF guard frequency (121.5 MHz) and causes a dedicated VHF GUARD DED page to be displayed (Figure 1-48). The asterisks default around the receiver band portion of the VHF GUARD DED page. Depressing any ICP key 1 through 9 rotaries the band selection between the AM and FM bands (Not Implemented).
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Improved Data Modem (IDM) INTRODUCTION The IDM in the F-16 is a very capable and important piece of equipment to the pilot. It allows the flight lead and his wingmen increased situational awareness (SA), the ability to pass positional information about each jet in the flight to all flight members, to target flight members onto air-to-air or air-to-ground targets, to easily execute tactics that go beyond the visual arena and regain visual mutual support should a flight member become a “lost wingman”. The data link in this version of Falcon has been greatly enhanced over previous versions. Previously, the data link was more automated and completely hands-off – although an extremely useful tool. While it resembled the “Continuous” mode of the following text, that is just one of several air-to-air (A-A) modes that are now available. Air-to-ground (A-G) functions have also been added. Each of these modes open new doors in realism, situational awareness, team work, targeting and ultimately laying down ordnance on the enemy. There are two new keystrokes associated with the data link that you will want to add to your keystrokes file (if not already included). These are the defaults (Control O and Control P, respectively): SimCommsSwitchLeft -1 0 0X18 2 0 0 1 "Comms Switch Left" SimCommsSwitchRight -1 0 0X19 2 0 0 1 "Comms Switch Right" For HOTAS Cougar users, SimCommsSwitchLeft (used for A-A operations) should be programmed to the “IFF OUT” switch and SimCommsSwitchRight (used for A-G operations) should be programmed to the “IFF IN” switch. For other joystick users, it is highly recommended to have these programmed as well to allow easy hands-on control. Real IDM Background. The data link system consists of the Improved Data Modem (IDM) Line Replaceable Unit (LRU), the Datalink (DL) power switch on the Avionics Power Panel, and a 1553 mux bus avionics communications interface. Existing UHF and VHF radios and antennas complete the data link system. The improved data modem links the aircraft avionics sub-systems with the UHF and VHF radio to provide digital data communications with other users that have an IDM. The IDM converts digital data to audio data for UHF or VHF radio transmission. When data are received from other users, the IDM converts the audio data to digital data and sends it to the avionics system for display in the cockpit. Data Link Operation Overview. The data link system allows up to 8 IDM equipped aircraft to transmit and receive intraflight data link messages. (IDM in Falcon 4 is not tied to the UHF or VHF radios like they are in real life) Data link transmissions are initiated using the 4-position COMM switch on the throttle. Depressing the COMM switch inboard transmits air-to-ground information and COMM switch outboard transmits air-to-air information. Transmitted air-to-air information consists of own-ship position, altitude, velocity, magnetic ground track, flight member number, and the position of the own-ship’s bugged target. Air-to-ground data link information consists of the selected steerpoint which may be a mark-point, a “regular” navigation steerpoint, or the FCR air-to-ground cursor position. Air-to-air and air-to-ground data link information may be selected for display on the HSD MFD format by selecting ADLINK (OSB 16) and/or GDLINK (OSB 17) on the HSD Control page (Figure 1-55). When ADLINK is selected, intraflight member’s ownship positions and the locations of their bugged targets are displayed on the HSD. This same symbology is also displayed on the FCR provided the FCR is in one of the air-to-air radar modes. When
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GDLINK is selected, data linked steerpoint (or mark-point) and FCR air-to-ground cursor positions will be displayed on the HSD (Figure 1-56). Data Link Symbology. The data link symbology displayed on the HSD is shown in Figures 1-55 and 156. • Data Link Friendly. Wingmen are displayed on the HSD by a half circle with a line projecting from the top of the half circle. The symbols are oriented on the HSD based on ground track. Flight member number is displayed at the top of the symbol and altitude is displayed at the bottom of the symbol. • Data Link Unknown. Ownship and wingmen's bugged targets are depicted as half squares with a line projecting from the top half of the half square. Flight member assignment number and target altitude are displayed at the top and bottom of the symbol, respectively. • Data Link Targets. Outside the HSD FOV. Data link friendly or data link unknown targets which are outside of the HSD field-of-view are indicated by an arrow pointing in the direction of the target positioned on the outer range ring of the HSD. • Data Link Steerpoints. Are stored in steerpoints 71-80. Ownship Markpoints are shown as a big yellow X. Data link steerpoints are shown as a small yellow x. • Data Link FCR A-G Cursor Position. The data link A-G cursor position is displayed on the HSD as an asterisk with the sending flight member's number above it.
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IDM Cockpit Initialization. In order to effectively exchange information, each participating datalink user must have compatible parameters initialized into his respective IDM terminal. In Falcon 4, initialization parameters are automatically fed into the IDM – to an extent. Ownship Team Address number and other flight member’s team addresses are done for you. These addresses are for your (up to 4) intraflight members. The additional team addresses 5-8 are not filled in and must be keyed in manually based on the pilot’s needs or a package commander’s needs. This will be discussed later. IDM initialization through the DTC is not implemented. Using the (Up-Front Controls)UFC, the pilot may confirm and manually change only a select number of IDM parameters. In Falcon 4, the pilot may not change his team address. The first step in initializing the data link system is to position the data link power switch located on the Avionics Power Panel to the DL position (Figure 1-57).
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As seen in the diagram above, LIST->ENTR gets the pilot to the A-G datalink page. The only two selectable options in this page are the Transmit Address and the Fill option. The Fill option determines whether the system stores (ALL) or ignores (NONE) all received datalink steerpoints (71-80). When ALL is selected, the system will store the first message in STPT 71 and fill each subsequent STPT until it hits 80, upon which it will wrap around to the oldest location (71) and overwrite the data. When NONE is selected, no HUD or VMU (Voice Message Unit) messages are provided for these messages. In most cases, Fill ALL is normally used. The Fill option has no impact on A-A intraflight or A-G cursor messages–they will be process normally. Sequencing right (SEQ) changes to the INTRAFLIGHT page
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where up to 7 team addresses can be reviewed and changed (ownship address cannot be changed in Falcon4).



AIR-TO-AIR INTRAFLIGHT DATA LINK The A-A intraflight data link operates in three modes selectable by the pilot to assist in situational awareness and employ coordinated support and targeting of airborne targets: Continuous (CONT), Demand (DMD), and Assign (ASGN). For the pilot in single player (SP), using the system will (or can be) fairly hands off and does not require any coordination. For the multi-player (MP) environment, there will need to be some coordination in the briefing prior to launching to ensure all flight members understand what mode will be used. For the data link system to be operable, the pilot must: 1) Position IDM power switch to DL (data link). This will already be done for you in a Taxi, Takeoff or mission already airborne, as in previous versions of Falcon. 2) Verify display of data link mode on A-A FCR format. The system defaults to ASGN mode. Modes of Operation DEMAND MODE OPERATION



The Demand (DMD) and Assign (ASGN) data link modes allow a team member to obtain a “one-shot” team situational awareness update (an intraflight transmission round) on an as needed basis. The DMD and ASGN modes also enable the option to make assignments to other flight members. When the IDM is in DMD or ASGN mode and is commanded to transmit, the IDM transmits an A-A Request message to the intraflight team (up to four jets in a flight). The request message contains current aircraft position, heading, and velocity. If an FCR target of interest (TOI) is available at the time of transmission, the position, heading, and velocity of the TOI is also sent in the request message. Each receiving aircraft then transmits an A-A Reply message (in turn based on their sequential order requested by the request message). The A-A Reply message contains ownship and TOI data similar to the request message. The messages transmitted allow each member to see the positions and headings of other members and their bugged target on the HSD format (like previous versions of Falcon) and FCR format (new feature). Both A-A Request and A-A Reply messages are snapshots in time. For example, once the pilot’s IDM receives A-A Reply messages, the wingmen team symbols (cyan-colored) and their bugged targets are extrapolated for 8 seconds. Once this extrapolation period ends, the symbols will disappear and another data link round must be initiated by a team member (unless CONT mode is used). If moderate or heavy maneuvering occurs during an extrapolation period, the receipt of the next transmission round may result in wingmen symbols and their bugged target symbols jumping on the displays (HSD and FCR) to their new location.
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#2’s receipt of an A-A Reply message with #1’s bugged target and rest of team member’s positions. The following applies to the initiation and verification of a successful data link transmission round: 1. Depress (option selection button) OSB 6 on the A-A FCR adjacent to data link mode mnemonic; verify data link mode DMD or ASGN is displayed. 2. Depress COMM switch left for >0.5 sec on the throttle (if you have programmed them there on the Cougar, else “control o” or whatever keystroke you have them assigned to); verify DMD or ASGN mnemonic is highlighted for 2 seconds. 3. Verify display of intraflight data link symbology (i.e., your wingmen team members) on the HSD when the reply messages are received from team members. 4. Verify display of intraflight data link symbology on the A-A FCR format when the replying team members are in front of ownship. 5. To declutter A-A intraflight data link symbology on the FCR format, depress COMM switch left for .5 secs” right after takeoff and have been receiving data link rounds from your flight ever since. After fencing in and getting ready for combat, your formation has two groups split in azimuth 10 miles apart – it looks like both groups are two-ships. They are hot and have moved into factor range and decide to commit on them. Knowing that you can assign targets in CONT mode (even without the wingman labels showing on the FCR), you bug the eastern group lead contact, and hit OSB 9 on the FCR and transmit an assignment for #3 to target that group followed by a radio call to your #3, “Viper13, target group bullseye 090/20, twenty thousand, data”. “3!” Number 3 does almost the identical steps as you have done and targets his wingman, #4, onto the second contact in his group. Next you slew your radar cursors to the group you intend to target, bug the second contact in that formation and hit OSB 8 followed by a radio call to your wingman, “Viper12, sort group bullseye 090/10, twenty thousand, data”. Number two sees the IDM assignment and quickly calls “2, sorted”. Lastly you lock up the lead contact in your group and hit OSB 7 to send an assignment to your flight indicating your targeting. Since you’re in CONT mode, from here on out, your flight member’s bugged targets remain updating on the HSD and FCR every 8 seconds, along with their ownship positions, ensuring everyone has situational awareness on both groups and each other. Soon, AIM-120s are screaming to their targets – It’s a quick kill on all four. Air-to-Ground In today’s tasking, you’ve been assigned to hit a column of T-62 tanks that are on their way towards the border that have the intent on attacking friendlies. You’re the flight lead of a 2-ship of BLK 40 F-16s. You’re armed with 2xCBU-87 and 2xGBU-12 and a targeting pod. Prior to taking off you brief to your wingman that you will be the IDM net controller and will be using CONT mode. After takeoff you “comms switch left” for >.5 secs and begin initiating a continuous round. Your wingman uses 5 nm scope in RWS and sees your IDM team member symbol along with his radar contact and begins a quick rejoin. After fence in and getting closer to where the tanks are expected to be, you begin searching in GMT for the column. You pick up a line of movers 5 nm north of your steerpoint. You switch to SP mode, TMS forward and slew up to the movers. You “comms switch right” with the radar as the SOI and send your GMT radar cursor position to your wingmen. Bitchin’ Betty gets his attention aurally as well as a message in the HUD. He’s got your GM cursor symbol (*) on his HSD and FCR both and slews to its position. Next, you decide to take a Mark point at the location of the column. You hit 7 on the ICP, SEQ Right to select “FCR”, then mash ENTR. You’ve got a mark. You select RTN and next you hit 4 on the ICP, then punch in 26, ENTR to switch to the Mark point as your current steerpoint. From there, you switch the SOI to the HSD and hit comms switch right again. This time it sends a datalink steerpoint to your wingman, which is a more permanent means for him to maintain SA on the position of the column. He then switches to STPT 71 as his current navigation steerpoint and gets more useful navigation information. After positively ID’ing the column, you and your wingman begin a high wheel attack on the column and lay down some serious punishment.
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With the background text and two examples, you should have a good working idea of the capabilities of IDM and how useful it can be in the tactical environment. Practice and experimentation will lead to understanding and developing proficiency with this valuable tool. Good luck and check six.
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Sniper Advanced Targeting Pod (ATP) Background The Targeting pod (TGP) has received a number of enhancements. The pod can track air-to-air (A-A) and air-to-ground (AG) targets. The slewing controls that interface with you the pilot have been rewritten and as a result controlling the TGP should be much smoother and intuitive. The TGP should no longer randomly jump to targets as in previous versions and tracking a target behind you does not “swap” the controls (i.e., to slew the TGP left, you had to move your cursors right). Tracking techniques include Point Track (based on a high-contrast edge – i.e., a vehicle like a tank), Area Track (which is a tracking mode for large area targets like buildings), and Computed Rates Track (based on the last known angular rate of change for the target). The TGP may operate in all mastermodes (NAV, A-A, A-G, DGFT & MSL OVRD). The TGP has two optical Fields of View (FOV), wide (+/-4 deg.), narrow (+/-1.0 deg.) and one electronic expansion (EXP) FOV (0.334x0.334) when selected (mimicking Sniper, but XR features are not implemented). The TGP has a laser ranger that can be fired at a target for very accurate ranging data. Control of the TGP is available both hands-on and hands-off. For hands-on control the TGP must be the sensor of interest (SOI). The SOI is moved to the TGP via DMS Down (or AFT). Hands-off controls are via the MFDs TGP Base page, the A-A Mode Menu page and the A-G Mode Menu page. Selecting the TGP mnemonic on the Master Format Menu page will access the TGP Base page. The TGP OFF page is displayed if there is no power applied to the targeting pod. Power is applied to the targeting pod by placing the right Hard Point (HDPT) switch on the sensor power panel to the RIGHT HDPT position. When power is first applied, the TGP is placed in Standby (STBY) mode while the system cools and “NOT TIMED OUT” is displayed in the upper center of the TGP Base page. After the Forward Looking Infrared (FLIR) system has cooled, “NOT TIMED OUT” is removed from the display and the pod transitions to the commanded submode (A-G, A-A or STBY). The pod FLIR sensor normally takes 8 to 10 minutes to cool.
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TGP Base Page



Modes of Operation 1) TGP Operating Mode (OSB #1): Displays the current operating mode and the OSB accesses the Mode Menu page. Operating mode selection is Master mode dependent; for the A-A Master mode, the TGP may be in A-A or STBY; for the A-G Master mode, the TGP maybe in A-G or STBY; and for the NAV Master mode, the TGP may be in A-A, A-G, or STBY. 2) FOV Select (OSB #3): Displays the current FOV and the OSB toggles between WIDE, NARO and EXP. With WIDE selected, the narrow FOV indicator is displayed. The FOV can also be changed handson by making the TGP the SOI and Depressing and Releasing (D&R) the pinky switch to toggle the options. 3) Standby Override (OVRD) Select (OSB #4): Commands the TGP to STBY mode and “OVRD” highlights. With OVRD highlighted, “STBY” is displayed at OSB #1 for all Master modes. 4) Radar Altitude: Radar altitude is displayed above the OSB #6 mnemonic. 5) Display Polarity Select (OSB #6): Alternates between White-Hot (WHOT) and Black-Hot (BHOT) or WHOT, BHOT, and TV depending on which TGP is loaded (a combination of features from Litening II & Sniper / Pantera are modeled). With BHOT selected, hot objects appear as black on the display; with WHOT selected, hot objects appear white.
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6) Snowplow (SP) Sighting (OSB #8): When selected the TGP is slaved to ½ the selected FCR range until the selected waypoint is ground-stabilized via TMS forward. “SP” is highlighted when selected. This does not currently work correct in Falcon4 and should not be used. 7) Time to Steerpoint/Release/Impact: Time to steerpoint, release, or impact is displayed in the lower right corner of the TGP page depending on the master mode and whether a weapon has been released. In NAV master mode, this display indicates time to steerpoint. In A-G master mode, this display indicates time to weapon release, then displays the estimated time until impact. 8) SPI Range: The SPI (System Point of Interest) range is displayed in the lower portion of the TGP format. If the range is determined by the TGP laser, an L precedes the range. If the TGP determines the range, a T precedes the range. If any other sensor provides the range, only the range is displayed. 9) Situation Awareness Indicator (SAI): A small square appears on the TGP format indicating TGP Lineof-Sight (LOS) in azimuth and elevation. The square is positioned around the center of the display at its azimuth relative to the nose of the aircraft, and its position from the center of the display indicates its elevation with the center representing -90 degrees elevation and the edge 0-degrees. Some examples may help clarify this scheme: The 12-o’clock position at the top of the display indicates 0-degrees relative azimuth and 0-degrees elevation; the 3-o’clock position at the right edge of the display indicates 90degrees azimuth and 0-degrees elevation. A position half way between the edge and center of the display indicates -45-degrees elevation; and the center of the display indicates -90-degrees elevation. The 6o’clock position half way between the center and bottom of the display indicates 180-degrees azimuth and -45-degrees elevation. Figure 4-3 shows TGP LOS positions relative to the aircraft.



TGP Mode Menu Page: The TGP Mode Menu page (Figure 4-5) provides switching between the TGP modes. Depressing OSB #1 on the TGP Base page accesses the TGP Mode Menu page. The TGP Mode 62
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Menu page only displays the modes available for the selected Master mode. In the NAV Master mode, the TGP may be commanded to A-A, A-G, or STBY.



TGP Mode Menu page in NAV MM



TGP in Standby



TGP Tracking: The TGP includes processing that performs as an automatic tracker. The tracker operates in three modes: POINT, AREA, and Computed RATES. Tracker mode information is imbedded in the TGP video. During any tracking mode, the cursor is used to reposition the LOS (Line of Sight). When cursor inputs stop, the TGP returns to the mode it was in prior to applying the cursors. This allows fine tuning of the tracked point. POINT Track: The TGP POINT Track mode is capable of tracking single targets. The targets require well-defined edges – like vehicles. When POINT Track is established, a box grows from the center of the crosshairs until the edges of the target are enclosed in the box. “POINT” is displayed below the crosshairs, indicating that track has been established. Designating with TMS-forward and hold, when the TGP is the SOI, commands AREA track to stabilize the LOS. Releasing TMS-forward commands POINT Track. TMS-aft commands the TGP to break track and return to the SLAVE mode–meaning it is slaved back to the radar LOS. If the target cannot be POINT tracked because the target does not have sufficient edge detail, the TGP automatically defaults to AREA Track. Once the TGP has changed to AREA Track, it will not return to POINT unless a new POINT Track command is initiated. It is important to realize that you can drop munitions on a target if you are in AREA or POINT track. The TGP tracker continuously updates the tracker box such that, when the aircraft is maneuvered, the tracker box changes to the new viewing aspect of the target. NOTE: Buildings cannot be POINT tracked in this version – only objects like vehicles and aircraft. AREA Track: The TGP AREA Track mode tracks targets that are not POINT trackable – like large buildings and structures. Large targets, scenes that do not contain targets with well-defined edges are examples of situations where POINT Track might not maintain a stable track. AREA Track may also be used for targets that are point trackable but where AREA Track is desired (e.g., to place the center of the LOS at a particular point). When in AREA Track, “AREA” is displayed on the TGP format below the crosshairs. AREA Track can be accessed in two ways: 1) TMS forward and hold, or 2) TMS right. AREA Track is commanded as long the TMS-forward is held. When TMS forward is released, POINT
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Track is commanded. The benefit of commanding AREA Track is that it stabilizes the scene and makes establishing POINT Track easier. The second method of commanding AREA Track allows AREA Track to be commanded without the TMS being held. Computed RATES Track Mode: Computed RATES is entered automatically when the POINT and AREA trackers lose target track. This happens most often when the aircraft structure or stores mask the target. The Computed RATES Track mode enables the LOS to remain ground stabilized at the last point tracked. The TGP accomplishes this by using aircraft attitude information and information about the last point tracked. When the masked condition clears, the TGP LOS will be close to the last target tracked. The pilot must manually reacquire the target. “RATES” is displayed below the crosshairs when the TGP is in Computed RATES Track. Computed RATES is not pilot selectable. A special consideration about RATES Track is that as the TGP is in RATES, you will see the TGP cursors slowly drift off of your target so you must slew the cursors back to your target and refine your aiming. As this is a degraded mode of tracking, this is normal. TGP Masking: Since the combat mode laser is not eye-safe (in the real world), even for scattered/reflected energy, it is imperative that the laser beam not strike the aircraft. To accomplish this safety consideration, the TGP determines if it is looking at the aircraft structure or stores. When the TGP LOS is pointed at the aircraft, laser fire is inhibited. The mask zone blocks off the area surrounding the wing tanks on stations 4 and 6 and a LANTIRN navigation pod on station 5L. All other stores are blocked by the wing tanks. Indications of a masked condition includes an “M” on the TGP format next to the L-mnemonic in the bottom right portion of the MFD and “MASK” adjacent to the flight path marker on the HUD. There is a warning zone outside of the actual mask zone which alerts the pilot that a mask condition is approaching. When in the warning zone, the TGP crosshairs flash and MASK flashes on the HUD. When conditions warrant for a MASK condition, MASK is displayed steadily on the above mentioned displays. Navigation: In this version, the TGP cannot be used for navigation updates, fix taking or TGP Marks. However, as mentioned earlier, either TGP modes can be used in NAV Master mode. TGP A-G Mode: The A-G mode is used against preplanned targets as an aid for identifying, locating, and acquiring ground targets. In the A-G mode, A-G or STBY are the only TGP modes available. When dropping LGB’s, the laser fires automatically at the entered laser start time and continues four seconds after the computed weapon impact time. Attitude Advisory Function (AAF): If the TGP is in A-G mode, TGP format is displayed and the aircraft exceeds any of these defined attitudes: a) Bank > 75 deg; Pitch < 0 deg. b) Pitch < -20 deg A flashing red rectangular box with a double set of words "CHECK ATTITUDE" is displayed on both MFDs (all formats).
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TGP A-A Mode: The TGP A-A mode provides visual target identification and tracking of A-A targets. In A-A the TGP is initially commanded to the FCR LOS if the FCR is tracking an A-A target. When the TGP is not the SOI and the FCR is not tracking a target, the TGP LOS is positioned to 0 degrees azimuth and –3 degrees elevation. The TGP can track and maintain an A-A target independent of the FCR LOS, resulting in two A/A TD (target designator) boxes/TLL's (target locator line). Once the TGP has been commanded to track, the TGP LOS and the FCR LOS are independent. The TGP LOS is shown as a dotted 50-mr A-A TD box in the HUD. If the TGP LOS is outside the HUD field-of-view, a dotted TLL and target angle are displayed. The FCR A-A TD box is a solid 50-mr box.



TGP Tutorial – How do I use it? With the above knowledge in your hip pocket, you can begin to learn how to use the enhanced capabilities of this new targeting pod. It will take some practice to get used to the system and its quarks and to become proficient. The following should get you started off in the right direction. First, we’ll look at air-to-ground operations. Air-to-Ground
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We’ll start off with a typical scenario that you the pilot have started off in Taxi or Takeoff mode. All of your systems are up and running, including the TGP. This means you will not have to wait for the system to cool down before you can use it as would be the case if you did a Ramp start. You are safely airborne and on your way to your target. The first thing you will want to do is call up Airto-Ground (AG) mastermode (mm). On your left MFD, you probably have the AG GM radar up and sweeping. On your right MFD, you will want to call up the TGP base page. If you have the WPN page in one of the MFD slots and don’t have any weapons that require its use (e.g., Mavericks), then replace that page with the TGP base page (I typically run with HSD, SMS and TGP as my set up on the right MFD). Hit the OSB (option selection button) under “WPN” to switch to that page (if you’re not already on it), then hit that same OSB again to switch to the main MFD menu. Hit the OSB next to “TGP”. You should now see the TGP is STBY mode, waiting for you to select the operating mode. Next, hit OSB 1 (upper left) above “STBY”. Next select the OSB next to “A-G” (OSB #6). That commands AG mode for the TGP. At this point the TGP page may still be blanked. If it is, select Master Arm on (if you’re actually getting ready to attack or just want to arm the laser) and that will bring the video to life. NOTE: At this point in time, to arm the Laser, you must be in Master Arm on. So, arm up the laser. If you’re not going to be attacking a target, select Master Arm Simulate. From here, you will want to decide what FCR radar mode and submode you will need to use which is dependent upon your target. Are you hitting a building or looking for a column of tanks? Is the building at a steerpoint of mine? Is the column moving or holding their position? Does the target(s) require continuous lasing or can I use delayed/automatic lasing? All of these are questions you should think about while you are still planning your mission so you will know prior to getting to the target what modes you will need to call up. We’ll run through two examples. Scenario 1 – Fixed Target, One Pass In the first example, we will be hitting a nuclear plant with 2 GBU-10s rippled in pairs from 22,000 ft and we have precise lat/longs for the target entered into our STPT 5. We have our LASR page set to start automatically lasing the target 20 seconds prior to impact. We will want to leave our radar in GM mode with STP/TGT (steerpoint/target) mode selected. That will allow our GM radar to point/aim at the selected steerpoint when we switch to it making it easy to find our target. We’re 20 nm from the target and we’ve acquired the plant on the radar. We’ve locked it up in GM STT. Next, DMS (display management switch) down/aft to get the sensor of interest (the big box on the outside of the MFD) on the TGP MFD. With the SOI box on the TGP page, TMS forward (or TMS right) to ground stabilize the TGP in AREA track. You should see the target and now can refine your slew to the target you desire to hit. Select Master Arm on, make sure the laser is armed and ensure you’ve got the proper munitions selected that you’re going to drop on the target. Follow the normal delivery cues as necessary and drop the munitions. Be careful not to maneuver too aggressively and mask the target or make the TGP go into RATES tracking. If it does, you will have to refine your slew again. A good technique is to make a gentle turn away from the target toward your egress direction to keep it more off to the side rather than underneath your jet. But there shouldn’t be a problem with over flying the target either if that is what is required. You’re eyeballing your TGP while also looking outside clearing for threats. Thirty seconds prior to impact your laser should fire and provide terminal guidance to the bomb. Impact. You can now TMS aft to break AREA track and command the TGP to the FCR line-of-sight (LOS). You can exit AG mm and egress. Scenario 2 – Moving Targets, Multiple Passes
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In this example, our target is a column of T-62 tanks that are rapidly moving south and we need to stop them. Our loadout is 4 GBU-12 which we will be dropping in singles. We’ve positioned our TGT STP 5 around in the vicinity of where we expect the column to be when we arrive on target but we’ve kept in the back of our mind that they may not be there. After safely airborne and en route to the target, we begin the administrative tasks of checking our systems out in AG mm. Again we call up the TGP base page and select A-G mode of operation. This time, we’ve planned to initially use STP/TGT submode in the GMT mode. Thirty to 25 miles out we begin looking for movers at our STPT 5—nothing so far. Ten miles from the STPT we pick up some movers 5 miles to the north of our STPT. Since there are no friendlies around for miles, we know this is our target. They appear to be heading toward our STPT. We switch into SP (Snowplow) mode in GMT. This mode is better suited for looking for our targets not at our steerpoint. With the SOI on the GM scope, we TMS forward to enable us to slew the radar cursors around. We slew over to the movers and lock one up. Next we DMS down to switch the SOI to the TGP. Next, command TMS forward to stabilize the TGP and enable slewing. We use the pinky switch to change the field of view (FOV) to EXP so we can get a good visual. At last we see some tanks moving. We slew over to one of them, cease slewing, and then TMS forward and command POINT track. We begin a shallow dive and release. We manually lase the mover with our trigger to ensure the bomb will hit. Shack! NOTE: It is important to cease slewing before commanding a POINT track or the cursors will “jump” off the target as you’re trying to lock up the mover (very frustrating!). You can practice this and see exactly what happens. It is also important NOT to make any slew inputs while in POINT track as it will also make the cursors jump off and away of what you were tracking, unless you are intentionally wanting to break POINT track. The cursors jumping off is a bug. As you can guess, this can make getting a POINT track on a mover a challenge. It is best to lead the mover and let him drive into your cursors and then command POINT track. Also note that you may likely need to be in narrow or expanded FOV to get a POINT track, as the size of the object is important in if the TGP can get a track on it. Also if you are too far away, POINT track may not be able to get a lock. Aggressive maneuvers or a MASK condition can break a POINT track. We plan to conduct multiple passes until all of our bombs are off. This can be accomplished a couple of ways. After the first pass, we can leave our TGP in AREA track and make small slews to follow the column as they move and as we reposition for another attack. You can also choose to TMS aft and command the TGP to slave to the GM FCR LOS. Either works and depending on the situation, you may want to use one over the other. If you TMS aft, the TGP will be slaved to the radar and you will have to conduct another search similar to how you set up the first pass. Another thing you can do (on the first or another pass) is after slewing the radar cursors to the column, since you don’t have a STPT at that exact location, you can hit 7 (MARK) on the ICP and then SEQ Right until you get to “FCR”, then hit ENTR to take a mark point on where the column is. Then you can switch to that MARK STPT (#26) to aid in navigation and delivery, or you can just use it as a reference on the HSD as to where the column is. Realize if they’re moving, they may not be in the same place as the Mark. Take that into consideration for your aiming and even take another Mark point if desired on another pass. Another important consideration is to ensure you give yourself enough time and spacing to conduct another pass without having to rush it or make a sloppy delivery. This may mean getting as far away as 10 miles (or more) before turning back into the target. With practice, experience and know-how, you can narrow this distance down and stay closer to the target between each pass. But initially, you should give yourself plenty of time to work the sensors for each pass, otherwise you’ll wind up off dry and what did you accomplish? Nothing except a miss, a dry pass, or just burned more of your gas down—not to mention maybe even got shot at unnecessarily. Pacing and patience is important as you’re learning this new system. Also keep in mind aggregation and deaggregation of ground units in the back of your mind. You may not see a target until you are pretty close to them (5-6 miles away even). There may need to be some 67
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work on deaggregation of units that will allow better and more realistic employment opportunities. There are many methods, techniques and procedures that one can do to effectively employ this new system. Practice is the biggest key and trying new ways in training missions can pay off in learning new or better ways to employ. Air-to-Air The TGP can be a great asset in the A-A role. Its advanced optics and IR capabilities can see much farther than the Mark I eyeball, making it an excellent ID tool for BVR or near-BVR ranges. As stated above, it can be slaved to the radar or also work independently of it, just like in A-G. This allows the pilot the ability to monitor or track a target with the TGP, but use his FCR to continue searching or tracking other targets. The pilot can set the TGP in one of the MFD page slots in MSL OVRD, DGFT and/or NAV modes and switch the SOI to the TGP to command expanded FOVs for ID purposes. Take the following example: The pilot bugs a contact at 10nm on the radar. The A-A mode of the TGP is called up and the pilot sees the target as the TGP is slaved to the radar. Switching the SOI to the TGP and commanding expanded FOV to get a better picture of the target, the pilot then TMS forwards to command a POINT track on the target. Recall that just like in A-G modes, POINT tracks on targets far away may not be possible. If the TGP drops a POINT track, a TMS aft with the SOI on the TGP may be necessary to re-slave the TGP to the FCR. Remember, display polarity selection is also available. At range, the TGP may display a better picture in WHOT compared to TV mode, for example. With the SOI on the TGP, TMS left will cycle display polarity options (WHOT – BHOT – TV) or OSB 6 may also be pressed to cycle it. Using the TGP effectively in combat takes switchology practice to gain proficiency, but once learned can be a valuable tool.



POINT tracking an F-16 independent of FCR
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Stores Management System The Stores Management System (SMS) in Falcon has received a complete overhaul. Much of this work will be somewhat transparent to the user, but the improvements are there nonetheless. Many of the improvements have been to make the code more consistent, efficient, cleaner, and more “friendly” in terms of playing nicely with other parts of the Falcon code. The following is what the end-user will see, when comparing to previous versions of BMS and Falcon. A long-standing problem with Falcon and its SMS, was the fact that it was unrealistic in jettison procedures—both selective jettison and emergency jettison. Essentially, when jettisoning stores (weapons), the entire store/pylon assembly was jettisoned from the wings. In reality, the circumstances of what comes off during a jettison greatly depends on what weapon(s) are carried, whether or not the aircraft is carrying racks (launchers) or something like a TER (Triple ejector rack). The basic point is that the wings would essentially be empty of all pylons (excluding AA missile pylons), when the pylons (and the drag!) are actually bolted to the wings and can’t be jettisoned. BMS has rebuilt the SMS code to allow such differences amongst a wide-variety of stores and their individual differences. More information about the BMS rack data and how it’s built can found in the Appendix. Since Falcon is primarily an F-16 simulator, BMS focused only on the SMS of the F-16. Selective Jettison (S-J) The first thing the pilot will notice is some graphical differences. The line box drawn around the store/pylon(s) are gone, and now replaced by inverse labels, upon when a station’s store/rack is selected for jettison. The S-J page and the S-J mastermode are selected by depressing OSB 11 adjacent to the S-J label on any SMS page. This will allow the pilot to jettison weapons and racks unarmed or unguided from selected aircraft stations. Only jettisonable stores will be displayed for selection. The pilot presses the OSB adjacent to the station displayed on the S-J page. The selected station’s bottom-most store is highlighted on the S-J page, indicating that it is selected. If a jettisonable rack is also loaded, it may also be selected on the second depression of the OSB. A third depression will then deselect all stores on that station. The pilot can preselect a selective jettison configuration while in S-J mastermode, which will be remembered during mastermode transitions. The stores are jettisoned using the pickle button when the Master Arm switch is in ARM. After the stores are released, the highlighted stations are removed from the S-J page and the associated weapon quantity reads zero. The S-J mode also bypasses any other weapons settings. Using the SMS in Combat Also related to the SMS, is how it functions in combat. Previously, the SMS did not do a good job at remembering what weapons you called up for a particular mastermode. Now, it should remember the particular weapon type you select. This applies to all the mastermodes—Air-to-Air, Air-to-Ground, NAV, Dogfight, and Missile Override. What this means is the pilot can program the weapons he wants to come up first in a particular mastermode. Remechanization – Hands-On Missile Select Depress and Release (D&R) of the Missile Step switch on the sidestick controller provides hands-on selection of a stores station. When in an A-A master mode, D&R of the Missile Step switch for = 0.5 seconds to select the next missile type in the A-A weapon selection rotary. The avionics system automatically selects the next missile type in the A-A rotary and displays the newly selected weapon mnemonic adjacent to OSB #7 on the SMS Base page. The missile type (SRM, MRM) will also change on the HUD if the new missile is a different type.
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APG-68 Radar CRM RANGE-WHILE-SEARCH SUBMODE (RWS) Two Target SAM. TTS simultaneously tracks two targets while maintaining a RWS scan volume centered on the secondary (non-bugged) target. The following paragraphs provide an overview of CRM RWS operations: • Designating on an RWS search target changes it to a bugged target and places the FCR in RWS SAM submode. • Designating on a RWS search target while in SAM will transition the radar to TTS submode. When TTS is entered, the first bugged target remains the primary (currently bugged) target, the second designated target becomes the secondary target, and the scan volume is adjusted to permit dwells on each target as the radar continues to RWS. When both the bugged target and the secondary target are beyond 10 nm, the search volume is fixed at 50 degrees wide by three bars in elevation. The scan pattern is centered in azimuth on the acquisition cursor, and is controlled in elevation via the elevation trim control. TMS-right for less than 1 second will step the bug between the two TTS targets. When either target is within 10 NM, search is suspended and the radar spends full time tracking the bugged and secondary targets (ping pong). When the scan pattern is moved off of both targets in TTS, the scan width will adjust to optimize track versus search time. As the scan pattern is moved away from both targets, the scan width will become narrower. When the bugged target is within 3 NM, the radar automatically drops track on the secondary target and reverts to STT on the bugged target. • Designating on a bugged SAM target places the radar into STT. • TMS-forward actions change submodes from RWS to SAM to TTS to STT. TMS-aft changes the submodes back in the same sequence as TMS-forward. For example, if the pilot designates a target and puts the radar in the SAM submode, a subsequent TMS-aft will return the bugged target to a search target and the radar will revert back to CRM RWS submode. TMS-AFT in STT will place the radar in TTS if a secondary target is being extrapolated, or SAM if there is no secondary target. TMSaft from TTS will place the radar in SAM, and TMS-aft from SAM will place the radar in CRM RWS. • Depressing TMS-right for more than 1 second, from any CRM RWS mode with or without a tracked target (SAM, TTS, or STT), transitions the radar to TWS and retains any pre-existing bugged targets. • Commanding TMS right and hold from TWS with a bugged target and system track files will transition the radar into two target SAM. The bugged target in TWS will become the primary (bugged) target in TTS. The TWS system track file to be carried through as the TTS secondary target is based on MMC and FCR prioritization, based on the following: • Cursor attach tank target or system track file • Target against which an AIM-120 has been launched (active data link) in descending order of time until active (not implemented yet) • Target range. (not implemented yet) TRACK WHILE SCAN(TWS) / “TWIZ” Previously, the Target Acquisition Cursor attached itself to targets even with radar lock or designation broken, or gimbal limits exceeded. This has now been fixed.
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The TWS radar mode has undergone a complete overhaul in how it is mechanized. It should operate much more like the real thing than ever before. This includes the number of targets it can track at once (which was previously unlimited), how it builds and maintains track files, how it dumps them and the azimuth and elevation limits of TWS. Using TWS To switch to the CRM-TWS (combined radar mode) sub-mode, the pilot may either hit OSB 2 three times or TMS right to switch from CRM-RWS to CRM-TWS. Upon entering TWS, the radar azimuth will initialize to an “A2” or 50 degree azimuth scan (25 degrees on either side of boresight) and the elevation will initialize to a 3-bar “3B” scan. TWS Mechanization As its name implies, TWS tracks multiple targets while searching for others. It is mechanized to begin forming track files (triangles, or hollow squares with a tic if you’re using EPAF radar cues) automatically from RWS search hits (solid squares) when the radar receives two hits (meaning the radar detects something twice) in 6.5 seconds. The radar is able to track 10 targets simultaneously. Since the radar does not pause on the track files while scanning, the track’s positions are extrapolated in between updates (when the radar detects them again). If a target is not updated, i.e., detected in 13 seconds, the radar will dump the track file until the target is detected again upon which it will rebuild it into a track file. A dump could happen for a number of reasons including a target moving out of the radar’s current azimuth scan, elevation scan, or both. Also for example, if the pilot is tracking 10 targets and decides to designate on a search target, the radar will dump the lowest priority track and automatically upgrade the search target into a track file. If the radar has not received a hit on a track on its return scan where the track should be (or rather, where the radar thinks it should be based on the target’s last heading and speed), the track file will turn from yellow to red to indicate this. When the track is detected again, it will turn back to yellow. If a track is no longer detected, it will turn red like previously mentioned and extrapolate for 13 seconds total. The last 5 seconds before the radar dumps the track, the track will begin to flash. Tracks are prioritized by range and the order in which they were built. Three scan patterns are available in TWS. They are: ± 60, 2 bar ± 25, 3 bar ± 10, 4 bar Without a bugged target, the azimuth scan centers on the cursors and elevation is controlled manually. When a target is bugged, the azimuth is biased to keep the bugged target in the scan and the elevation is centered on the bugged target. If the antenna elevation is tilted while the pilot has a bugged target, upon dropping the bug, the elevation scan will move according to what the pilot commanded to reflect the position set by the antenna elevation controls. There are two ways to bug targets. The pilot may either slew the cursors over to a track file (or a search target) and designate or may TMS-right to bug the closest track file. Further TMS-right’s will step the bug to the next highest priority track file. The pilot may enter STT (Single Target Track) by slewing the cursors over the bug and pressing TMS-forward. This will erase all search targets and tracks from the radar, although the tracks will extrapolate for 13 seconds. If the pilot undesignates (TMS-aft) to return to TWS, the extrapolated tracks will reappear and the target will be bugged. If TMS-aft is commanded again, the pilot will drop the bug and the radar will continue to TWS. If TMS-aft is commanded a third time, the radar will dump all tracks and begin rebuilding tracks automatically. If TMS-aft is commanded a fourth time, the radar will go back into CRM-RWS.
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Targets are detected in TWS as they are in RWS, and search detection symbols (small filled squares) are displayed at the target range and azimuth. Search detections may be either manually or automatically acquired and tracked. Search detections whose ground speed along the radar line of sight is greater than 200 knots will automatically be acquired and tracked by the radar as described above. Targets whose speed is slower than 200 knots can be acquired manually by placing the acquisition cursor over the target and designating. The speed gate prevents using a track slot for a low threat target or a potential false alarm. Hot lines Hot lines provide in a graphical format, the component of the targets’ ground speed along the antenna line-of-sight. Hot lines pointing up the display indicate tail aspect targets, while hot lines that point down indicate potentially higher threat targets on a head aspect. Pilots need to be aware that near beam targets at 100” right/left aspect will show a head vector, or 80” right/left aspect will show a tail vector. Hot lines are shown for RWS search targets. AMRAAM FCR Symbology The symbology on the Bscope when an AMRAAM is in flight is now stored when the pilot bugs another contact. TWS mechanization: The pilot fires on a track and the normal AMRAAM symbology is displayed. The pilot may then bug another track or TMS right and fire on another track. The first track's symbology will be retained and the track will turn magenta in color. The pilot may bug additional tracks and shoot missiles. The AMRAAM missile timing information will be retained for all missiles in flight for their respective track files and shown for the current track. Air-to-Air FCR Symbology



AMRAAM Dynamic Launch Zone (DLZ) Updates The appearance and terminology of the AMRAAM DLZ has changed if the M2-style AMRAAM DLZ option is selected. The following is a summary: Raero – Raero (Range Aerodynamic) (small triangle) represents the maximum kinematic range of the AMRAAM and is the longest possible shot that a pilot can take and have a chance of hitting the target. It



73



TO BMS1-F16CJ-AMLU-34-1-1



assumes the target will not maneuver and that the missile is perfect. It currently does not take optimum loft conditions into account (which should further increase range). Ropt – Ropt (Range Optimum) (small circle) represents the maximum launch range with some buffer to offset any target turns. It is 85% of Raero. It currently does not assume the shooter will achieve optimum steering and pitch. Rpi – Rpi (Range Probability of Intercept) is 75% of Raero and is a range that has a higher probability of hitting the target. Rtr – Rtr (Range Turn and Run) replaces Rmax2 and represents the maximum range shot assuming that the target performs a turn-and-run maneuver at launch. Technical calculations are described on pg 106. Rmin – Rmin replaces Rmin1 and Rmin2 and represents the minimum launch range. It is based on Rmin1 calculations. AMRAAM Loft Solution Cue – A loft cue was added to aid the pilot achieve a lofted shot. It is above the target closure rate and consists of a one or two-digit number representing the appropriate climb angle. It is removed when the target range is less than Rpi. M/F Pole Cues – Both A-Pole (ownship to target range when the AMRAAM goes active) and F-Pole (ownship to target range at missile impact) ranges were added to the DLZ. A-Pole or F-Pole range indications, for the missile on the rail, were added to the DLZ below the Target Range Cue caret and Closure Rate indication. Indications are in NM with an M suffix for A-Pole (A is not used to avoid confusion with AMRAAM active indications) and an F suffix for F-Pole. A-Pole or F-Pole range indications for the missile in-flight are added immediately below the DLZ. These indications are for current conditions and will update as the target maneuvers. Time remaining indications for the in-flight missile with the longest time until impact against the bugged target is still displayed in the second field below the DLZ. A prefix identifies the time remaining as follows: T - time until impact, A - time until active, M - time until MPRF, and L - losing missile time until termination.
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AMRAAM DLZ Transitions 1) Unexpanded AMRAAM DLZ Scale: When the current target range is greater than 125% of Raero , the AMRAAM DLZ is displayed on the HUD in an unexpanded configuration. On the HUD the upper and lower range scale tics are displayed at their static locations and the radar range scale digital readout is displayed above the upper range scale tic. The remaining AMRAAM DLZ parameters (target range caret, Raero , Ropt , Rpi , Rtr , and Rmin ) are positioned relative to the upper range scale tic which represents the current radar range scale value and the lower tic that represents zero range. 2) Expanded AMRAAM DLZ Scale: The AMRAAM DLZ transitions to the expanded scale when the target range is less than or equal to 125% of Raero. The upper and lower range scale tics and the radar range scale are removed from the HUD when the DLZ transitions to the expanded scale. The upper boundary of the expanded range scale on the HUD is dynamic and represents 125% of Raero. All DLZ parameters are positioned proportionally to the value of the range scale. However, as target range decreases below 125% of Raero, the Raero triangle is always displayed at 80% of the DLZ scale range. AIM-9 DLZ Transitions The AIM-9 DLZ also has unexpanded and expanded scales to maintain consistency with the AIM-120, except a value of 110% of Rmax1 is used. Spotlight Scan Depressing and holding the TMS to the designate (up or forward) position for longer than 1 second will command the radar to spotlight scan (±10 degrees azimuth by 4 bars elevation). Spotlight scan is initially centered about the acquisition cursor and antenna elevation knob setting and can be slewed. The radar attempts to acquire and track the target within the acquisition cursor at release of the designate position of the TMS. Spotlight scan in TWS is similar to spotlight scan in RWS. The TWS spotlight search volume is initially centered about the cursor. The spotlight search volume is not biased by the TWS track files, but is controlled through the use of the cursor and the elevation thumbwheel. In other words, the pilot can override the TWS bug priority in azimuth and elevation. Spotlighting outside the TWS priority scan volume will help establish track files on groups outside the previous TWS scan volume. Track updates on the target of interest (TOI) and targets with AIM-120 missiles in flight will only occur if spotlight scan volume includes these targets.



Change 1
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Electronic Warfare – ALE-47 Countermeasures Dispenser Set (CMDS) The ALE-47 Countermeasures Dispenser Set (CMS switch and controls) and electronic warfare system (EWS) has been rewritten. There are now 6 chaff/flare programs: Manual programs 1-4, selected one at a time on the CMDS control panel, activated with CMS forward, manual program 5 activated via the cockpit slap switch, and manual program 6, activated with CMS left. The CMS keystroke names are: SimDropProgrammed SimECMConsent SimECMStandby SimCmsLeft SimSlapSwitch SimEcmPowerOff SimEcmPowerOn See below for a complete description of each keystroke. To program your HOTAS to operate most realistically, the switch layout is as follows:
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CMDS Cockpit Control Unit (CCU)



There are two significant modes of interest selectable with the Mode knob on the CCU that differs from previous versions of Falcon – Automatic and Semi-automatic. For automatic (AUTO), consent once given is assumed until it is explicitly canceled with a CMS right. For semi-automatic (SEMI), consent allows the CMDS to run the program one time only. If the system determines that the threat persists after that (or another has appeared) then it will prompt you for consent again (COUNTER voice message). Note that for SEMI and AUTO, the consent state is tracked even if the CMDS is not yet in SEMI/AUTO. What that means is that in the presence of a threat if you have previously done a CMS aft (consent) and then you switch the mode to AUTO, the CMDS will start dispensing right away based on the previous consent. It is recommended to make sure that you inhibit release prior to entering SEMI or AUTO so you won't inadvertently spew countermeasures. If the CMDS thinks it should be dispensing in SEMI and AUTO and you haven't yet consented, it will always prompt you (COUNTER). The way SEMI and AUTO modes work now is sort of analogous to the difference between semiautomatic and automatic weapons. For AUTO, when you press the consent (CMS aft), the CMDS unit will keep on dispensing, i.e., rerunning the program over and over until the threat ceases. For SEMI, however, the CMDS unit will not dispense until you hit consent (CMS aft) and then it will run exactly one program run through. If more are warranted after that first one, in SEMI, the "COUNTER" VMS message plays again to prompt you for consent. All of that affects the programs that you select with the program knob; programs 1-4. PROGRAMS 1-4 Well, with the MODE knob in Manual (MAN), SEMI or AUTO, the CMS fwd (run program) command will manually activate the program currently selected via the PROGRAM knob (i.e. 1-4). Note that this manual activation will override any automated-initiation dispense program that may be running (if any). Programs 1-4 are also run when consent is given and a threat (i.e. missile launch detected) is present –one shot for SEMI, continuous for AUTO. If you are in AUTO and there is a threat and a program is running and then you mash CMS fwd, the manual program will run immediately (i.e. the program that the AUTO was running is stopped and a fresh run is started – it's the same one because CMS fwd activates the same program(s) that SEMI/AUTO use). If after running the manually commanded program run, and the threat is still there, AUTO will once again commence running programs for you.
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PROGRAMS 5 and 6 There are separate controls that allow you to run these at any time you want. Direct access keys/commands if you will. Program 6 is activated via CMS left. Program 5 is activated by the slap switch; in the real jet this is a big button that lives on the cockpit wall just outboard of and above the throttle grip. The useful thing about these is that it means you have one-touch control over manual activation of three separate programs without changing the knob(s) on the CMDS panel. For example a pilot could have things set that the 1-4 program selected is general purpose ch/fl combo while 5 is chaff only, optimized for radar missile defense and 6 is flares only for low level MANPAD defense or for the merge. The BYP position of the MODE knob just means that you get exactly one chaff and one flare for any dispense that you command manually (there is no automated or semi-auto dispense in BYPASS). This may be useful when you hit the BINGO values for ch/fl and maybe you want to go to a mode where you are really careful with how many consumables you dump overboard. This gives the pilot pretty fine grain control without reprogramming #1-6 via the ICP/DED. NOTE: There are also two new keystrokes that are used to control electrical POWER to the jammer. SimEcmPowerOff SimEcmPowerOn These may be used as necessary if the pilot wanted to give consent to dispense chaff/flares, but not jam a threat. Note that above for the CMS switch “ECM Stby” means the ECM will not radiate (jam a threat). “ECM enable” means the ECM will jam a threat. If SimEcmPowerOff is selected, you will not be able to jam any threats and “ECM Stby” and “ECM enable” will have no effect since the jammer is off. They will however, still change the dispenser mode (semi from auto, consent). CALLBACKS AND KEYSTROKE TECHNICAL DESCRIPTIONS New Switch callbacks: --------------------CBEEcmPower, #259 : A two state switch. 0 = OFF, 1 = OPR This is for the power control of the ECM Jammer, ECM control head, left console. Note that the STBY position is not currently implemented so this one goes direct from OFF to OPR. CBEEwsJett, #260 : A two state switch, 0 == OFF, 1 == JETT This is the ALE-47 Jett switch on the CMDS panel Modified switch callbacks: -------------------------CBEEWSPGMButton, #159 EWS Program select. This one now has one extra state for 5 -- which is the BYP position of the knob.



New key callbacks: ================== USER_FUNCTION(SimEWSModeByp): This command sets the PGM knob on the CMDS panel to the BYP position. In BYP mode, normal dispense programs both manual and SEMI/AUTO are replaced with release of exactly one chaff and one flare (if expendables of each type remain).
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USER_FUNCTION(SimEcmPowerOn): This command sets the power switch on the ECM panel, left console to the OPR position which is in effect the power ON switch for the jammer pod (if present). Note that the JMR control on the CMDS panel just controls whether the ALE-47 can operate the ECM in AUTO mode now -- that control does not affect the jammer pod power at all; use this new one instead for power control! USER_FUNCTION(SimEcmPowerOff): This command sets the power switch on the ECM panel, left console to the OFF position which is in effect the power OFF switch for the jammer pod (if present). Note that the JMR control on the CMDS panel just controls whether the ALE-47 can operate the ECM in AUTO mode now -- that control does not affect the jammer pod power at all; use this new one instead for power control! USER_FUNCTION(SimSlapSwitch): This command operates the slap switch dispense button that is mounted on the cockpit wall outboard of and a little above the throttle handle. When operated, this control causes the ALE-47 to dispense manually program number 5. USER_FUNCTION(SimCmsLeft): This command should be mapped to the countermeasures management switch on the F-16 control grip (aka H4 on Thrustmaster joystick controllers) in position CMS left (H4L). When operated, this control causes the ALE-47 to dispense manually program number 6. USER_FUNCTION(SimEwsJett): This command corresponds to the JETT switch on the CMDS control panel. When operated this command causes any remaining flares to be jettisoned. Modified key callbacks: ======================= USER_FUNCTION(SimECMStandby) : This command should be mapped to the countermeasures management switch on the F-16 control grip (aka H4 on Thrustmaster joystick controllers) in position CMS right (H4R). When operated, this control disables consent for the ALE-47. In effect this prevents the SEMI and AUTO modes from dispensing until a consent is noted. The control is now dual purpose in that if the ECM pod is powered on, it will also cease any jamming emissions from the pod. USER_FUNCTION(SimECMConsent) : This command should be mapped to the countermeasures management switch on the F-16 control grip (aka H4 on Thrustmaster joystick controllers) in position CMS aft (H4D). When operated, this control enables consent for the ALE-47. In effect this allows the SEMI and AUTO modes to dispense. For the AUTO mode, if consent has been given (note: even if that was before the AUTO mode was entered!), the the ALE-47 will dispense the currently selected program (determined by the PRGM knob) and will repeat that program as long as a missile threat is present. For SEMI mode, the ALE-47 will dispense the current program exactly once per consent, so to release the program a second time if the threat remains active, the pilot must consent a second time by activating this control. The control is now dual purpose in that if the ECM pod is powered on, it will also start jamming emissions from the pod. For completeness, remember to map USER_FUNCTION(SimDropProgrammed) to CMS fwd (H4U) for a complete mapping of the CMDS controls to your HOTAS. DED UPFRONT CONTROLS
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The CMDS DED upfront controls are located on the EWS BINGO page and CMDS PGM pages. The BINGO page is accessed from the LIST page by depressing button 7 on the ICP. The bingo quantities for expendables are DTC loadable and can be changed via the UFC. These values can only be changed when the CMDS CCU mode knob is in STBY. The REQCTR (request to counter) option enables/disables the counter VMU message used to indicate that the EWS has determined that expendables should be dispensed and manual consent is requested. The BINGO option enables both the LOW VMU message used to indicate that an expendable has reached the bingo quantity and the OUT VMU message is used to indicate that an expendable is depleted. The bingo quantity can be set to a value between 0 and 99. The FDBK (feedback) option enables/disables the CHAFF FLARE VMU message used to indicate that an expendable program program has been initiated. The CMDS PGMs can be changed when the CMDS CCU mode knob is in STBY. Positioning the DCS to SEQ selects the expendable category (CHAFF or FLARE) for the manual program number in the upper right corner. The manual program being displayed/changed is selected via the INC/DEC switch. Positioning the DCS up or down moves the asterisks among the manual parameters (burst quantity, burst interval, salvo quantity, and salvo interval). The manual program parameters can be changed to any value within the following limits: Burst Quantity – 0 to 99 80
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Burst Interval – 0.020 to 10.000 seconds Salvo Quantity – 0 to 99 Salvo Interval – 0.50 to 150.00 seconds



81



TO BMS1-F16CJ-AMLU-34-1-1



Instrument Landing System (ILS) The ILS has been almost totally rewritten and now is true to life. It includes proper operation of the localizer and glideslope bars, ILS course caret, command steering symbol as well as the real limits of the ILS localizer/glideslope signal have been coded. The DED (Data Entry Display) has been updated to reflect proper operation of the controls. The ILS is used to perform precision instrument approaches using azimuth (localizer) and vertical (glideslope) approach cues in the cockpit independent of any airport precision radar. The system operates on VHF frequencies of 108.10 to 119.95 MHz. The ILS is turned on and off using the ILS volume control knob on the Audio 2 Panel on the left console. The system is controlled from the T-ILS DED page, which is accessed using the T-ILS button (1) on the ICP. Command steering (CMD STRG) is automatically mode selected on FCC/MMC power up, but may be deselected/selected by positioning the asterisks around CMD STRG and pressing the M-SEL button. The pilot tunes the ILS by entering the desired four- or five- digit ILS frequency in the scratchpad and presses ENTR. The system recognizes that an ILS frequency has been entered and the asterisks step to the Course (CRS) window. The pilot then keys in the course with the ICP keys and presses ENTR. The CRS setting in the DED is not connected to the CRS setting on the HSI. For consistent ILS display, the ILS approach heading should be set at both the DED and the HSI.



ILS cueing is presented on the HUD and the HSI. When the instrument mode selector is positioned to ILS/NAV, ILS cues are displayed on the HUD and selected STPT distance and bearing information is shown on the HSI.
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When the instrument mode selector is positioned to ILS/TCN, ILS cues are displayed on the HUD and TACAN distance and bearing information are shown on the HSI.



It is important to note that ILS localizer raw data is displayed both on the HUD and on the HSI, but command steering cueing (when selected on) is displayed only on the HUD. The command steering cue is a circle similar to the great circle steering cue (tadpole), but it has no tail. When the glideslope is intercepted, a short tail appears on the command steering cue and the cue moves up and down to indicate corrections required to intercept and maintain the glideslope. The pilot flies the FPM to the command steering cue to intercept and maintain the localizer course and the glideslope for an ILS approach. Below is a table summary of the function of the INSTR Mode Select Panel.
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The following two pictures describe and show the typical sight picture the pilot sees when flying an ILS approach. These were taken straight out of T.O. GR1F-16CJ-1 (the Dash One).



84



TO BMS1-F16CJ-AMLU-34-1-1



85



TO BMS1-F16CJ-AMLU-34-1-1



If you’re still scratching your head a little bit over the technical mumbo-jumbo you just read, here is a description of the system in plain English. ILS Nuts and Bolts The coverage zone for the localizer is considerably different now. It mirrors the USAF instrument manual description (AFMAN 11-217 VOL 1). That is: there's a relatively narrow 18nm radius pie wedge shaped coverage zone centered on the extended runway centerline. There is a second fatter pie wedge of radius 10nm similarly centered. The ATC vectoring procedures in real life are designed to get you roughly in the neighborhood of the localizer at or around 2000' AGL (given roughly flat terrain in the vicinity of the base). From there you
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are vectored into the coverage zones as appropriate. Now, if you have the CMD STRG mode selected (read: highlighted in the DED page), when you cross into the coverage zone, a CMD STRG cue pops up. This is a plain small circle that is tied to the HUD horizon line. It moves back and forth across that line to guide you to a 45 degree intercept of the extended runway centerline that the localizer transmits along. The cue is fixed to the horizon line because the idea is that you fly level at ~2000' to intercept the glideslope (GS) from below. Of course what's really going on is that you are too far out from the GS transmitter to get any reasonable pitch steering cues so the system assumes ATC is controlling your altitude and that ATC wants you in level flight. So you are driving along on the 45 and start to get within 2-3 degrees of the localizer centerline. At this point the localizer deviation bar (HUD and HSI) should start to come alive and the CMD STRG cue will start to swing you onto the approach course. As you continue inbound you'll get to within 2-3 degrees of the GS centerline. When you do the pitch deviation bar will start to come alive. Depending on exactly where you are in the approach course, around this time or shortly thereafter you will be close enough to the GS centerline to get pitch steering. The CMD STG cue will unglue from the horizon line and will grow a fat "tick" on top of it (the tick means: you have pitch steering now in case you forget!). The main thing now is to center the deviation bars and get the FPM and the bars and the CMD STRG cue to line up, more or less. One other thing about the CMD STRG cue: if you start to drift above the GS centerline after you have once intercepted it and drift to the point that you risk losing pitch steering, the fat tick will have an "X" superimposed over it. This is your cue to pull back on power and/or drop the nose as appropriate. Another new toy is the CRS setting. This is active in the T-ILS page now -- be sure to put CRS headings and ILS freqs in the right scratchpad fields to avoid confusing yourself! What the T-ILS CRS setting does is allow you to dial in the course that you want to use during an ILS approach; usually the runway heading. When you do this, you get a "V" cue on the heading tape in the ILS HUD. This cue gives you the wind corrected heading you need to steer to maintain the desired approach course. So if you have the CMD STRG cue under the FPM and the "V" centered on the heading tape, your nose should be crabbed into the wind just the right amount to maintain ground track along the approach course centerline to the runway. Note: the CRS setting in the DED is totally separate from the one for the HSI now—no relationship whatsoever in the avionics suite. Two more things to add… With the gear down and the ILS HUD up, there is a declutter option that removes some of the symbology on the HUD to give you a cleaner look at your aimpoint on the runway. I can only assume this is a "hands on" shortcut for changing NAV mode for when you break out of the clouds and get a visual on the runway and transition to visual approach or some such. Anyway the trick is the UNCAGE button on the HOTAS throttle. If in the conditions mentioned above you press this button, the ILS bars and a few other pieces declutter so you can see the FPM and the AoA "staple" and the runway a little more clearly. The declutter cancels again with WoW or a mode change or cycling the gear if you don't proactively toggle the declutter off again yourself. The last thing you’ll recognize, which isn’t directly related with ILS but is with landing, is how various symbology in the HUD now move in coordination with the FPM. This movement was noticed during 87
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many HUD videos. The heading, speed, and altitude tapes, G meter, ALOW setting and radar altimeter altitude all move up and down in the HUD based on the FPM. Some symbology can fall completely off the HUD, but the airspeed and altitude boxes will always remain visible. Our logical guess is that this allows consistency in the distance between the FPM and the altitude/airspeed boxes and also serves as a visual cue of low airspeed/high angle of attack during an approach or in the pattern.
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Air Refueling A major revision to the tanker queue management code now makes things work a little better for multiplayer. In particular, any player can call for fuel now, regardless of whether they are the host or even a flight lead. Any player calling for fuel will enqueue their entire flight. Enqueuing goes in #1, #3, #2 and the #4 order, skipping over any aircraft slots that are not populated (i.e., if wingmen are shot down or have landed). This follows current doctrine to give wingmen a little more fuel than flight/element leads since wingmen inherently use more fuel during “formation keeping” and should be proof against any ordering problems with KIA or aborted aircraft in a flight. Once members of a flight are in the queue, they will be called in order without further action. Human players must call “done” (y-3 command) when they are topped off to tell the tanker it can call the next in line; AI do this automatically. Any time the next aircraft in the queue is not local to the same player session as the tanker entity, the tanker is transferred to the session that owns the next aircraft in the queue. The transfer includes the entire queue of aircraft that are waiting to take fuel as well as the queue of aircraft that have fueled but are waiting for other flight members. It also transfers the state of the tanker's selected track pattern so that the pattern once begun continues as long as there are aircraft in the queue ready for fuel (previously each time a new player was up for fuel the tanker would start a new track pattern from scratch). Any given aircraft can be on the queue only once. Any aircraft not on the queue will be added if and when any member of its flight calls for fuel. Thus you can get some odd end cases: #1 and #3 complete fuel loading and #2 and #4 are still in the queue; #1 calls for fuel again and he and #3 only are then added to the end of the queue again since #2 and #4 are already on the queue and can't be added a second time. Not likely to get used much but that would work if you want. Pilots may now manually disconnect from the tanker with the NWS/A/R DISC/MSL STEP button if topping off fuel tanks is not desired. The tanker will call “disconnect” and disconnect from the receiver. The pilot may choose to hook back up to the tanker in one of two ways. The first and recommended way is to hit y-2, to tell the tanker you are ready to take fuel again. This will reinitialize the tanker boom “tractor beam” and allow you to “feel” the boom connecting (as normal). The second way is the pilot may not make any radio calls and fly into the contact position. The boom will connect and transfer fuel, but the pilot must fly precise formation in order to keep contact. This method is not recommended. The pilot should not use y-1 in this situation as this will add any of his AI wingmen who have already refueled (if the human is not the lead aircraft) back into the tanker cue. Upon completion of refueling, the pilot calls done (y-3) as instructed above. AI will still occasionally fall off the boom in tanker turns – this can be caused by host machine stutter. They also still cannot connect to the tanker during a turn. However, they will still try and reconnect again when the tanker levels out; previously they'd just hang out blocking the tanker from progressing down the queue to the next jet. Lastly, note that if you want to terminate fueling early, any jet can call done (y-3) at any time and the tanker simply moves on to the next or moves everyone else in the list up if the caller isn't top of the list. For AI that are on the queue, you can tell them to rejoin and that will remove them from the queue (they tell the tanker they are done if they are on the queue when you tell them to rejoin). Summary of MP refueling procedures for a 4-ship with all human or a mix of AI aircraft: 1) Flight lead (generally) calls the tanker for gas. The tanker clears #1 to the boom. Once topped off or no more fuel is desired (manual disconnect), pilot calls “Done” with y-3 command. If the pilot wants more fuel after a manual disconnect, call tanker with y-2. Upon completion, call done. 89
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2) Tanker automatically clears #3 to the boom for gas. Tanker entity/ownership automatically transfers to that pilot (if he is human). Pilot calls done when topped off or desires no more fuel (if he is human). 3) Tanker automatically clears #2 to the boom for gas, again with tanker entity/ownership automatically transferred (if human). Pilot calls done when topped off or desires no more fuel (if human). 4) Tanker automatically clears #4 to the boom for gas, again with tanker entity/ownership automatically transferred (if human). Pilot calls done when topped off or desires no more fuel (if human). A further feature is that another flight that wants gas may call the tanker for fuel and his flight will be added to the queue. Upon when the flight currently getting gas finishes, the flight lead of the next flight will be automatically cleared to the boom for gas, as will his wingmen when it is their turn, since they are in the queue.
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HARM Attack Display (HAD) The HARM Targeting System (HTS) page has received an overhaul. It is now called the HARM Attack Display (HAD). The previous HTS page was embedded into the HARM’s SMS MFD page. This was incorrect. The HARM SMS page and main MFD menu page are depicted below.



HARM SMS Page



Main MFD page



The HAD is selected from the main MFD menu by pressing OSB 2 (HAD label). The HAD may be selected in any mastermode but it can only be operated in A-G mastermode with HTS and AGM-88s loaded. Selection of the HAD page without AGM-88s loaded will yield a BLANK MFD page. Operation is very similar to the previous HTS page, but the HAD shares many common display features as the HSD. HAD cursor movement and expanded FOV (OSB 3 or pinky switch) options are similar to the HSD as well. The pilot may select the HAD range (HAD as the SOI) by slewing the cursors up and down the display to bump range or by pressing OSBs 19 and 20.
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The HARM WEZ/Footprint is based on Rmax of the AGM-88 and will increase/decrease in size according to your speed and altitude. If the HARM WEZ is greater than the selected display range, the lines will be dashed. Detected emitters are colored as follows: Yellow = emitter active Red = emitter tracking Flashing Red = emitter launching Green = emitter not active
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Radar Warning Receiver (RWR) Significant changes and bug fixes have been made in the operational modes of the RWR. Spurious RWR sounds without symbology should no longer be heard by the pilot. The function of the HANDOFF button and RWR modes encompasses the majority of the improvements made. In all previous versions of Falcon, the HANDOFF button was a one-click or one-press button. In this version, depending on how long the button is pressed determines what operating mode the RWR is under. The following describes the button operation: Short push = less than 1.0 second. Long push = more than 1.0 second. *NOTE*: Short push and long push are general RWR “control” terms and apply to using both a keystroke as well as using the mouse to click the 2d/3d pit art. However, using these controls vary a little bit when using a keystroke versus the mouse. HANDOFF Modes There are 4 operational modes of the RWR. They are: normal, diamond float, transient and latch modes. Normal Using the HANDOFF button controls how each of these modes are entered and controls the function of the diamond symbol on the display. In normal, the diamond symbol is inhibited and threat audio is limited to “new guy” (or new threat) alert and missile launch audio. New guy audio is 3 bursts of sound in 1.5 seconds of that emitter. New guy alert is also seen visually by symbols alternating between normal size and 1.5 times normal size for the first 4 seconds of display. Normal mode will yield a fairly quiet RWR. Diamond Float Diamond float mode is entered via a short push of the HANDOFF button. In this mode the diamond symbol on the HANDOFF button illuminates and the diamond on the display floats to the highest priority symbol. Sound for that emitter is heard continuously. Another short push of the HANDOFF button will deselect this mode and go back into normal mode. This mode is recommended for maximum SA and is the default mode. Transient Transient mode is entered by pressing and holding the HANDOFF button. In this mode the diamond symbol steps from the highest priority symbol to the next highest in descending priority order. The diamond will continue stepping for as long as the HANDOFF button is held and audio is played as the diamond enhances the symbol. Releasing the button changes the mode to latched. Latch In latched mode the diamond symbol remains on the last symbol it was on when the HANDOFF button is released. Sound for that emitter is heard continuously. If the symbol times out (emitter no longer detected), the RWR will go back to diamond float mode. Using HANDOFF
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The HANDOFF button may be actuated with a keystroke or with the cockpit art. For simplicity, it is recommended that pilots map a keystroke to the keyboard or HOTAS as the short and long pushes are modeled correctly as stated above. For 2d cockpit, clicking the mouse works as follows: Left-click = short push Right-click = long push; then to “release” a long push, either left or right click The 3d cockpit (as it stands now) is ONLY capable of producing a long push, therefore it is not recommended to use the 3d cockpit HANDOFF button. SimRWRHandoff is callback for the HANDOFF button. Noise Bars and Cycle Timer The RWR scope also consists of four noise bars located around the center circle at 6, 9, 12 and 3 o’clock. They indicate the status of noise in the bands 0, 1, 2, and 3 respectively; however this is not implemented and is graphical only. There is a cycle timer on the left end of the band 3 noise bar. This is a vertical bar that moves up and down. As the RWR becomes saturated with signal activity the cycle timer moves progressively slower. With no signal activity, it moves up and down in 1 second. With full RWR activity, it moves up and down at a rate of 2.6 seconds. Known Issues Due to a current bug in the 3d pit, the noise bars and cycle timer may blank and briefly flash if there is no or very little signal activity. This does not happen in 2d pit and the problem is under investigation. Also be aware that differences in 2d pit RWR graphics in different cockpit views the noise bars and cycle timer may appear off center of the scope. Realize that the noise bars and cycle timer are the center of the scope when referencing an emitter’s position. Lastly, realize that the 2d and 3d pit art sets need some updates to fully reflect the correct lights and modes. RWR Control Head Buttons This section describes the function of the buttons and the illumination pattern of the associated legends for the THREAT PRIME and THREAT AUX control heads that are used to manage the RWR in the F16. All lamping should show green legends when illuminated and dark when not illuminated unless other wise noted. All button legends are white and visible when power is both on and off. The ship symbol is the only odd man out here because it can also illuminate green if NAVAL mode is engaged. All art callbacks are two state OFF = 0 and ON = 1 unless otherwise noted. Callbacks shows with a “*” are new in this version of the code.
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BUTTON LEGEND HANDOFF



MODE



LAMP diamond



|H|



5



PRI



22



OPEN



LAUNCH



T



SYS TEST



ship symbol



2D ART CB# 21



168*



MISSILE



20



LAUNCH



20



TGT SET



25



TGT SEP



5



ON



N/I



SYS TEST



5



U



23



ship



24



UNKNOWN



169*



LAMP OPERATION DESRIPTION On only when a HANDOFF mode is engaged (FLOAT, TRANSIENT or LATCH). Off otherwise. On full time but only when power is present to the RWR. On provided there is power to the RWR and the PRIORITY mode is engaged. Mutually exclusive with the OPEN lamp. This lamp will also flash at 4Hz when in PRIORITY mode and the RWR is currently tracking more than 5 radar sources painting ownship. On provided there is power to the RWR and the PRIORITY mode is NOT engaged. Mutually exclusive with the PRI lamp. Red. On provided there is power to the RWR and if a radar missile is being guided on ownship. Flashes at a 4Hz rate when "on". Red. On provided there is power to the RWR and if a radar missile is being guided on ownship. Flashes at a 4Hz rate when "on". On provided there is power to the RWR and the target separate function has been selected by the player. On full time but only when power is present to the RWR. Not implemented. On full time but only when power is present to the RWR. Can only be on if there is power present to the RWR and one of the following conditions is true: a) UNKNOWN mode has been selected by the player (lamp on full time in this case); or b) UNKNOWN mode is not engaged but the RWR detects unknown type radars painting ownship (in this case the U flashes at 4Hz rate). On if power is present to the RWR and the NAVAL mode has been selected by the pilot. On if there is power to the RWR and UNKNOWN mode has been selected on by the player.



BUTTON PRESS FUNCTION See description of HANDOFF function above.



Press to toggle between OPEN and PRIORITY mode. OPEN mode shows up to 12 tracks normally or 16 when UNKNOWN mode is engaged. PRIORITY mode shows only the most lethal 5 tracks that the RWR currently tracks. No button function implemented.



Pressing this button will spread out the currently displayed emitter symbols for 5 seconds whereupon it returns to normal display without further player action. No button function implemented. Press to toggle between UNKNOWN mode on and off. When unknown mode is on, the display will show up to 16 emitter symbols including any that are in the list of unknown type.
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SEARCH



S



2



ACT/PWR



ACTIVITY



3



POWER



5



LOW



4



ALT



5



SYSTEM



5



POWER



5



ALTITUDE



POWER



Can only be on if there is power present to the RWR and one of the following conditions is true: a) SEARCH mode has been selected by the player (lamp on full time in this case); or b) SEARCH mode is not engaged but the RWR detects search mode radars painting ownship (in this case the S flashes at 4Hz rate). On when there is power to the RWR and the RWR detects missile activity (guide or tracking modes). On full time but only when power is present to the RWR. On when there is power to the RWR and the player has selected LOW altitude threat preferences. On full time but only when power is present to the RWR.



On full time but only when power is present to the RWR. On full time but only when power is present to the RWR.



Press to toggle between SEARCH mode on and off. When search mode is on, the display will show S sysmbols for emitters that are detected as being in an air search radar mode. No button function implemented.



Press to toggle between LOW and HIGH altitude threat assessment biasing. SAM dat files assign relative threat for a given SAM radar's base lethality score for both LOW and HIGH cases which the RWR uses in assessing relative threat in real time. Press to toggle between RWR power on and off.



Surface-to-Air (SAM) and RWR related changes Fix for beam riders to make sure that the illumination sound is heard on the RWR with more than one missile in the air even if the first misses (previously a miss would silence the RWR even with a second missile being guided). SAMs should no longer drop lock early with missiles in flight if a better target comes along. Now they will continue to guide on the first target; they do still switch targets just less frequently now making missiles in the air already more of a threat. Fix for looping beam rider missiles. Now if the missile overshoots the target and goes beyond lethal blast radius the guidance from the parent unit is cut for SAMs. This also indicates to the launcher that it can/should shoot again – watch out, missile batteries appear much more aggressive as a result! The missile launch sound will play every 15 seconds as long as the RWR has some missile launch activity continuing. There have been additional changes to support multiplayer RWR using more accurate radar scan cone tests to see if other aircraft should show up on the ownship RWR. A new variable was added: g_nRdrScanConeThreshold. This variable is on by default. Zero value is off which uses the old behavior that considers the remote jet scan cone to be 120 degrees in azimuth (AZ) and elevation (EL). A value above zero turns on transmission of scan cone parameters for extent and centers to other sessions as the player changes pattern and modes. The value is used as a threshold for sends. Current default is 5 degrees and change in AZ center point of more than that trips a send via dirty data to the remote sessions.
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For EL, half the threshold is used since the pattern is generally skinnier in that dimension. If network bandwidth of the extra dirty data messages here is too high, set the var to zero. This variable should be left alone for now (and not included in the Config Editor or .cfg file) unless otherwise instructed.
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COMMS / Phone Book Changes The Phone Book has been redesigned and now includes the following features:



External IP Address: This at the moment is purely for displaying the command line argument of “-ip” in the Falcon shortcut. At present you cannot change the IP from the UI; the text color is red to reflect this. Connection Bandwidth: You can now reset the -bw command line argument from this UI interface. For example if you’re joining a game and forgot to reset your -bw line to that of the briefed setting then instead of having to close F4 down and reset the switch, you can just change it in the UI. If the “-bw #” parameter is not in the command line, the default value is set to “80”. The number of clients and host’s bandwidth will determine if a higher or lower value is needed. The host should brief what setting to use. Dedicated Voice Server IP/DNS: This initially reads the command line and falconbms.cfg file and if a setting is found it will auto fill in. The field may be reset through the UI if you have a different server set in the command line or .cfg file and wish to change voice servers. The field accepts IP addresses or DNS host names. Also, while the field is labeled “Dedicated IVC Server”, a falcon game host can still host voice comms on his/her machine as they always have in the past, should a voice server be offline. The host can either leave this field blank or input “0.0.0.0” (the same way as they put 0.0.0.0 in the Connect to IP Address
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field to host the game). The pilots joining his/her server will input the same IP address as they are connecting to in the “Dedicated IVC Server” field if the pilot they are connecting to is also hosting voice comms. If the pilot connecting to the game host leaves the “Dedicated IVC Server” field blank, that is the equivalent of setting up a local voice server, so be sure to enter the game host’s IP in this field as well. IVC Enabled: Turns voice comms on/off. IVC Low BW: Turns low bandwidth voice on/off. See the radios section for more information on Low BW voice. This should only be used for dial-up modem users. Voice Volume: This is set to on by default and enables the new voice volume where by you can set the voice volume for both UHF and VHF radios via the comms panel in the cockpit. Changing the voice volume is not realtime. What this means is if a person is transmitting on the radio and you turn the volume up or down, you will not hear a volume change until the next voice transmission – this is a limitation of the DirectX voice. It is recommended to make a one or two click change in volume and then wait for the next transmission to see if the volume meets your needs. Be aware that changing the VHF volume also changes the volume of the AI radio transmissions as well as the IVC volume of human pilots. NOTE: This requires a new voice server exe if you are using a dedicated voice server – contact Booster for details. Hosting Scenarios: 1) Pilots are using a dedicated IVC server and the pilot with the most bandwidth / fastest machine is host: All pilots enter the host’s IP in the “Connect to IP Address” field and the voice server IP or hostname in the “Dedicated IVC Server” field and then click Connect. This scenario will be used the majority of the time. 2) Dedicated voice comms are not available – one pilot is hosting voice comms and another is hosting the actual mission. The pilot hosting voice comms should be the initial game host. He puts “0.0.0.0” in the “Connect to IP Address” field and “0.0.0.0” in the “Dedicated IVC Server” field and clicks Connect. All other pilots put his IP address in the “Connect to IP Address” and “Dedicated IVC Server” fields. Once all pilots are in the Lobby, the mission host puts up the TE/Dogfight/Campaign and the pilots join. 3) Dedicated voice comms are not available – one pilot is hosting both voice and the actual mission. (This is not recommended for large missions with lots of clients unless the host has a smoking fast machine and lots of bandwidth) All pilots input the host’s IP address in the “Connect to IP Address” and “Dedicated IVC Server” fields and connect. This host also brings up the TE/Dogfight/Campaign mission and pilots join.
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General Fixes Navigation New Feature/Bug Fix: The navigation system has been updated. There are now 1-99 possible steerpoints (STPTs). They are broken down as follows: STPT# 1-24 25 26-30 31-50 51-55 56-70 71-80 81-99



Usage Navigation route/general flight planning Automatically assigned as the “campaign” bullseye Ownship MARK points – small “x” HSD LINES (see DTC, LINES section) Open Preplanned threats (see DTC, PPTs section) Flexible Datalink steerpoints – large “X” (see IDM, DL STPTs section) Open



Numbers 1-25 are regular flight planning ones for use in the Campaign or TE mission planning screen for an aircraft’s flight plan. Numbers 26-30 are for ownship MARK points. The campaign bullseye (BE) is filled into slot #25. The pilot may go to the BE DED page(LIST08) and select any one of 1-25 as the aircraft's BE point. However, the “normal” campaign/TE bullseye is stored in STPT 25 by default. If the pilot chooses another STPT other than #25, AI aircraft and AWACS will still continue to use the BE as set by the campaign engine (in STPT 25). Being able to select whatever STPT as your BE is more for TE missions with human pilots involved (like Force on Force). Note also that since all STPTs can be edited in the STPT or DEST DED pages, you can overwrite your copy of the campaign BE—be careful! Also for similar reasons, do not make flight plans with more than 24 STPTs—bad things will happen. STPT AUTO mode no longer wraps at the last STPT. The increment/decrement arrows on the ICP will get you to any STPT from 1-99 as opposed to just those on your flight plan as per the old behavior. Cycling to STPTs not assigned to something will be all 0’s in the lat/long fields. MARK point handling is completely revised and works properly now for more than one MARK. OFLY and FCR marks are implemented; HUD and TGP MARKs are to-be-determined. See the Navigation section for more details.



Heads-up Display (HUD) New Feature: Implemented the Attitude Awareness Arc. Attitude awareness in DGFT is provided on the HUD through the Attitude Awareness Arc (AAA) and the Ghost Horizon Line (GHL). The Attitude Awareness Arc provides a global picture of pitch and roll attitude in the form of an arc. Roll is provided by the angle of an imaginary line through the ends of the arc in relation to the HUD. During wings level flight the arc gap is toward the top of the HUD, while during inverted flight, the arc gap is toward the bottom of the HUD and indicates the upright attitude. The arc represents the ground. The attitude arc is not adjusted for winds or aircraft yaw and is roll stabilized about the center of the HUD Total Field Of View (TFOV). The curvature of the arc represents the direction of the ground, and an imaginary line connecting the ends of the arc represents a line parallel to the horizon. In level flight the arc forms a half circle. As the aircraft increases nose-up pitch, the arc length decreases. As the aircraft noses over below the horizon, the arc length increases. The arc is at its smallest length at 87-degrees nose-up and is at its longest length at 87-degrees nose-down. The GHL appears when the aircraft exceeds +/-10 degrees of pitch to enhance attitude awareness in conjunction with the Attitude Awareness Arc.
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Bug Fix: Fixes for the HUD speed tape carets. Previously the KIAS value was always used to place the caret even with GND or TAS scales selected on the HUD control panel. Obviously this led to bogus placement of the caret since it was not scaled. These changes make sure that the desired speed is scaled correctly for the curret speed-type setting so now you can follow the caret and get the proper result (TOS or whatever) for GND and TAS settings as well as CAS speed-type setting. Bug Fix: The EEGS funnel has been rewritten to move about the HUD (with a valid FCR track and range less than 2 miles) in order to help get the pilot to maneuver to get in-plane with the target and establish the proper lead-angle needed for a gunshot. NOTE: The funnel may look/react funny on a nonmaneuvering target. You should primarily aim with the gun cross in these situations. Bug Fix: The target aspect cue on the missile reticle is now a small triangle instead of a caret. Bug Fix: Moved the Laser "L" a bit more to the left toward the master arm status text. It was too far to the right previously. Bug Fix: The pull-up cue (break X in HUD and MFDs) has been adjusted to trigger when a 4g pull-up should be initiated instead of a 7g pull-up to clear the terrain. Enhancement: Made the DLZ max and zero range tic marks a little thicker than the standard line width. Enhancement: Changed the bank limits of the RALT. Should better reflect operation based on HUD vids instead of it's published "limiits". New Feature/Enhancement: Multiple fixes for various HUD window fields - The Mach, MaxGs, Mastermode/Submode, Fuel warning/Bullseye, Slantrange and Time-to-go are all blanked when the landing gear is down and aircraft velocity is greater than 80 knots. If the gear is raised, they will all reappear. Likewise, if the aircraft slows below 80 knots w/ gear down (ie, landing rollout), they will reappear. NOTE: The radar altimeter and ALOW box and distance/stpt# are never blanked regardless of gear position or speed. Also, the ILS modes (TCN/ILS and ILS/NAV) were incorrectly blanking the slant range and Time-to-go fields. This was fixed. Bug Fix: Also, the ILS modes (TCN/ILS and ILS/NAV) were incorrectly blanking the slant range and Time-to-go fields. This was fixed. Bug Fix: For the Horizon line, if the HUD fixes are enabled, changed value to 1.0 to 4.0 so the horizon line is drawn FULLY across the HUD, even with extreme yaw movements. Bug Fix: Fixed the PUAC (Pull-up Anticipation Cue) for CCIP post-designate, CCRP, and DTOS postdesignate. Previously, the PUAC was set too far low in the HUD due to the viewport not being initialized properly. Bug Fix: Added a point in the middle of the AG TD box (CCRP, DTOS). Added a point in the middle of the CCIP post-designate circle. Bug Fix: Fixed the TLL (Target Locator Line) for AG modes (CCRP, DTOS, etc) and Maverick modes. In AG modes, the relative bearing to the target does not take pitch into account like AA mode does. Fixed this for CCRP, DTOS post-designate, and Maverick modes. Also the TLL only updates in 10s, i.e., 10, 20, 30, 40, etc. Also several small fixes to TD boxes / sizes.
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Bug Fix: Fix to the NAV HUD for realistic mode. Now if the CRUS TOS function is mode selected then you get the ETA in the lower left of the HUD. If any other CRUS mode is mode selected or CRUS TOS is not mode selected you get a TTG instead of ETA. This change matches the real jet so it only works with realistic avionics. This change also means that the g_bEnableFCCSubNavCycle variable is now incorrect so it's been removed for realistic avionics. Thus the FCC submode cycle key will only affect NAV mode HUD displays when you are not in realistic avionics mode. TTG is shown as MMM:SS format and ETA is shown on the HUD as HHMMSS. Bug Fix: The "X" symbol that is drawn over the FPM was still being drawn at the FPM's location, even if the INS was off/failed. It no longer draws now when the INS is off/failed. Bug Fix: Updates to the DLZ. The upper and zero range tick marks have been added--they were missing. Bug Fix: Removed the altitude index tick mark when in AA mm, DF override, or MSL override. The tick would interfere with the DLZ. Bug Fix: "X SRM" or "X MRM", where "X" is the number of missiles for that type, are now drawn in missile override mode (instead of "MSL"). "MSL" is a display thing of BLK 30 F-16s and lower (i.e., mainly older software tapes). Bug Fix: Mach number and max g's windows are now not drawn in the HUD when in Dogfight override. Bug Fix: The "SpeedText" –speed (in KCAS) required to reach the current steerpoint on time) field is now not drawn in the HUD when in Dogfight override. This was never realistic. Bug Fix: Attack symbology (missile reticles, ASEC, ASC, DLZ, timers, etc) are blanked on the FCR/HUD when the master arm switch is in OFF (i.e., weapons safe). Bug Fix: Tweaked the flash rate for the ALOW radar alt and the break-X. They flashed too slow prior to this fix. Bug Fix: In the slant range window in the HUD, "F" and "B" were reversed. FXXX.X is now displayed when the player has a target bugged or locked up (indicating that the radar [FCR - that's why it's an F and not an R] is providing the ranging information). BXXX.X is now displayed to the current steerpoint indicating barometric altitude (triangulated with INS range) is providing the slant range information. The position of slant rage, time-to-go and distance/stpt# were adjusted. CCIP, DTOS and STRAF need to be fixed—they still show a BXXX. New Feature: Target Altitude in HUD. The target altitude (two digit number in thousands of feet) replaces the ALOW setting on the HUD when the FCR is in an A-A mode and data concerning the bugged target and system altitude are valid. The ALOW altitude setting is moved above the altitude scale. If there is no bugged target, the window is blanked. It is turned on with “set g_bMLUM2TAinHUD 1” in the cfg file and defaults to on. This is a software feature of BLK50 T5 and all current MMC-equipped (M-series tape) aircraft. Bug Fix: Fix for the TD circle in DF mode. With the target outside of the HUD FOV, it should not draw a regular circle (w/ an X in the middle), but rather the same arc(s) (and in-range cue) that are drawn when the target IS in the FOV.
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Up-front Controls (UFC) Bug Fix: Much of the Up-front Controls (UFC) and Data Entry Display (DED) have been revised to operate realistically. To highlight, STPT, DEST (OA1/2), VIP, VRP, etc. See the Navigation section.



Air-to-Air Radar Bug Fix: The EXP box (in AA mode) has been scaled to better reflect the real thing. New Feature: Added the FCR min/max search altitude numbers to the ACM Slewable cross in the HUD. Bug Fix: Fixed the Bscope ASEC so that it flashes at the same time as the one in the HUD does. Bug Fix: The horizon line on the FCR now operates to show the true direction to the horizon. Bug Fix: The bar scans (the number of bars in the scan, rather) was incorrect for both ACM 30x20 and ACM Slewable. 30x20 was corrected from a 5B to a 4B and Slewable was corrected from a 3B to a 4B. New Feature: Added EXP FOV to RWS. Bug Fix: Just some minor tweaks to the position of the elevation and azimuth RWS-SAM "T" symbols on the FCR. Also, the azimuth one was upside down. Bug Fix: Fixed the ACM slewable scan search altitude display numbers to show negative numbers and red when negative. Fixed the spacing between them so they're not scrunched up together. Make the BORE and SLEWABLE ACM crosses bigger in size - based on HUD videos. Also a fix for the slewable circle in the HUD to go to the edges of the slewable cross. Fix for altitude coverage numbers in Bscope. They should have been based off a 5 NM range, but instead were based off of the RWS/TWS cursor ranges which lead to erroneously large altitude coverages. Bug Fix: Fixed the DLZ in the MFD. It was placed too far low and the Time to Active/Time to Impact numbers were way too low and to the left. New Feature: The lower/upper numbers of the cursor altitude coverage show negative numbers and turns them to red when they are negative. Bug Fix: Changed the heading shown for a bugged target in the MFD to round up or down, i.e., to show 110, 120, 130, etc. instead of 110, 111, 112, etc. Bug Fix: Changed the MFD OSB label #3 on the FCR to read "NORM" instead of "NRM".



Air-to-Ground Radar New Feature: Offset Aimpoint 1/2 (OA1 and OA2) have been added to the Sighting Point Rotary. In the A-G radar, the label next to OSB 10 is the Sighting Point Rotary Selection. The label is STP (if in NAV master mode) / TGT (if in A-G master mode), OA1 (if data has been entered for the applicable steerpoint), OA2 (if data has been entered for the applicable steerpoint). RP (for if VRP mode selected) and IP (for if
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VIP mode selected) is not implemented at this time. The SPR can be changed by using the OSB or via TMS Right. Bug Fix/New Feature: Fixed AG radar scans. DBS1/2 modes will now scan from outboard to inboard. For example if the target is 20 degrees off the left side of the nose, the antenna will sweep from left to right, then reset to the left and repeat the process. The variables to configure the DBS scan rate factors are no longer needed and have been removed from the Config Editor. The DBS scanning now very closely mimics real life. Also, if the pilot is in any of the expanded modes and then changes the range selection, the radar will come out of the expanded mode and change to the commanded range scale. Expect even more dramatic changes to the AG radar very soon. New Feature: Various additions to the AG Freeze (FZ) mode—the lat/long of the cursors are now displayed on the upper right of the scope, and the target bearing/range are displayed in the lower left. Changing the range selection, the OSB next to FZ, or changing FOVs will exit FZ mode. Bug Fix: Fixed the MFD labeling on the AG radar modes—BARO, FZ, SP, STP are all vertical now. Bug Fix: Fix the GM radar scan rate—60 deg/sec. New Feature: Air-to-Ground GM SnowPlow mode has received a significant overhaul to be more realistic. The following is a brief description of its changes and how it functions. Pay special attention on how to enable cursor slewing. Depress OSB 8 next to the SP mnemonic to select the snowplow option. The mnemonic highlights indicating that you are in the SP mode. SP sighting directs each sensor line-of-sight straight ahead in azimuth, disregarding any selected steerpoints. In the GM, GMT, and SEA modes, the ground map cursor will be positioned at half the range selected, i.e., the center of the MFD. The cursors remain at this range while the ground map video moves, or "snowplows," across the MFD. At this point, there is no SOI, and the cursors cannot be slewed. The cursors can be slewed to a target or aimpoint with the CURSOR/ENABLE switch after you ground stabilize them by using TMS forward. TMS forward establishes the radar as the SOI and enables cursor slewing. TMS forward again over a target to command single target track. All cursor slews in SP are zeroed when SP is deselected. After ground stabilizing, the point under the cursors at the time of stabilization effectively becomes your steerpoint. All NAV and weapon delivery steering and symbology, including great circle steering, will be referenced to this "pseudo steerpoint." Displays return to the previously selected sighting point when SP is deselected. For example, SP can be used to accomplish an FCR mark on a point 5 nm in front of your position when the steerpoint selected is 40 nm away. It may often be used with IR Mavericks where target coordinates are not known in advance. Another application of SP is for weather avoidance (not implemented). The OSB 8 (SP) button on the GM FCR page is now a toggle to get in and out of SP mode. The pilot can also exit SP mode by switching to any A-A mode FCR page or by changing steerpoints (after you have ground stabilized SP only – pre-designate changes of steerpoint have no effect); or by selecting any A-G visual modes (CCIP, DTOS, STRAFE, EO-VIS). That leaves out only a couple of the more esoteric real conditions. There are also a couple of TMS changes associated with this. TMS aft will now only drop a ground target lock placing the cursor at the same point it was before a lock attempt was made; it will no longer clear slews and remove ground stabilization. You must use the CZ (OSB 9) to zero slews and clear ground stabilization now. These changes also fix certain ICP presses that would undo ground stabilization and reset SP mode unexpectedly.
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Additionally, the GM range AUTO bumping function is revised in this version. It works more intuitively now with the range bumping up if the cursor is at 95% of the way up the MFD and bumping down if the cursor is at 42.5% of the way up the display or less. Note the bump will only happen if and when the cursor is not being slewed! As a final note, TTG (Time-to-go) has been added to the GM radar scope when you are in STP mode or SP mode with a ground stabilized aim point. Bug Feature: In Freeze mode, drawn a circle with a line sticking out, instead of an airplane cross.



Multifunction Displays (MFD) Bug Fix: Replaced the OSB triangle increment/decrement code used multiple times to one called-to function. Changed the size and positioning to better reflect real life. Bug Fix: The AA and AG FCR modes now draw symbology over the entire MFD. The azimuth and elevation tic calibrations have also been adjusted to the proper positions. Bug Fix: Tweaks to the gain gauge, the horizon line on the scope (now cyan and a little bigger), and tweaks to the coloring of Az / El tics and range tics. Cursor BE numbers are now green based off a recent photo of the MFD instead of cyan. BE symbol made a little smaller to reflect proper size. Bug Fix: Adjusted the SMS INV page contents to be a little more centered on the MFD. Enhancement: Added the gain gauge staple "[" to the AA radar and made it white (both for AA and AG radar). In AA mode, the gain gauge is non-functional and is purely graphical. Enhancement: Range up/down arrows are now hollow triangles instead of filled—both for the B-scope and the HSD. Bug Fix/New Feature: When Bullseye mode is off, (LIST0, 8 , then 0 to toggle on and off), the bearing and range from the current INS steerpoint to the radar cursors is drawn in the FCR Bscope and the HSD.



Horizontal Situation Display (HSD) Bug Fix: The bugged target’s heading on the HSD (which is a PPI scope) should now display correctly. Previously it was oriented in the same fashion as the FCR Bscope which gave a false-looking heading. Bug Fix: Fixed the FCR locked target line on the HSD so that it is corrected for roll. Bug Fix: Fixed the disappearing wingmen on the HSD when one was shot down. Bug Fix: The AI wingmen’s bugged target now only uses information from his radar. This prevents bugged targets from being drawn clearly outside the wingmen’s FCR field of view and acted as a cheat for determining where enemy a/c were in relation to your flight. It also means that, for example, if you assign your wingmen a target that is outside his FCR FOV, there will be a potential delay before his bugged target is drawn on your HSD as he turns to bring the target into FOV, searches for it, and then bugs it/begins his engagement.
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Bug Fix: The HSD cursor is now positioned at the ownship position each time the HSD is made the SOI. Bug Fix/New Feature: Massive rewrite to the HSD (Horizontal Situation Display) code to fix bugs and make the code more efficient and readable. The HSD bearing tics and North arrow have been properly scaled in size. Ownship bugged target symbols are now displayed only when the aircraft is in an Air-toAir mastermode (versus any) and the FCR has a bugged target. Ownship mark points show up as yellow X’s in any mastermode. Freeze (FZ) mode now works correctly. With FZ selected, all ground stabilized data/symbology is frozen on the display and the ownship/wingmen symbols move about the display. The top of the HSD is oriented to the aircraft heading when FZ was selected. When the HSD is not the Sensor of Interest (SOI), depress and release of FZ (OSB #7) freezes the HSD about the ownship position. Upon entering freeze, the HSD utilizes the centered format to ground-stabilize the instantaneous ownship position at the center of the display. When the HSD is selected as the SOI, D&R OSB #7 (FZ) on the HSD Base page, freezes the HSD about the cursor position. Upon entering freeze, the HSD utilizes the centered format to ground stabilize about the cursor position at the center of the display. The aircraft symbol can be flown off the frozen map or can disappear due to different range scales selected with respect to the ground-stabilized center of the display format. HSD cursors, if available, can also be slewed on the map to control the Bump Range capability. The Increment/Decrement (INC/DEC) Range symbols are displayed in HSD FZ page at OSBs #19 and #20. Bump Range is available in Freeze only when the HSD is the SOI (HSD cursors are displayed). When Freeze is entered and the HSD is not the SOI, the HSD can be selected as the SOI and the HSD cursors will initialize in the center of the display format. The pilot has the ability to set HSD Control page options for each master. When the pilot sets the display parameters on the HSD Control page in the aircraft, these parameters are retained as last left upon reentering the master mode in which they were set. Any items, which are decluttered on the HSD Control page, are saved by master mode. Bug Fix: Changes to the HSD NAV point drawing code so that STPT course line and all DL and MARK points are always drawn regardless of “NAV” mode. Bug Fix: When using EPAF radar cues, HSD ownship bugged target symbols are now squares instead of triangles. Bug Fix: SAM threat rings can now be individually decluttered using the TMS aft command with the HSD as the SOI. If the threat ring is shown (by default it is), the pilot may switch the HSD to SOI, move the HSD cursors over the threat symbol and TMS aft to declutter the ring. Likewise, a TMS fwd on the threat will display the threat ring again. There may be slight difficulty if the threat is right on top of a steerpoint. Bug Fix: Fixed the HSD bugged target symbol (the ]– symbol).



Weapons New Feature: Maverick missile auto power up has been implemented in the Maverick control page. The pilot can select the cardinal direction and the steerpoint number he wishes for the Mavericks to power up at. The pilot must be within 2 nm and in the quadrant he selects in order for power to be applied automatically. For example, if the pilot is cruising west toward STPT 2 and has “WEST OF” “STPT 2” and AUTO PWR “ON”, upon passing STPT 2, providing his a/c is within 2 nm of the stpt, auto power up will begin.
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New Feature: The North Pointer has been added to the TGP base page. The label at OSB 19 (N/M) is used to toggle it on/off. It consists of the letter N with an arrow, displayed on the top right corner of the TGP base page. The arrow points to magnetic north relative to the TGP LOS (crosshairs). Bug Fix/New Feature: TGP Updates: Improved POINT tracking code. POINT tracking ability is configurable (based in visual size, more later) POINT tracking should be able to fail (LOS issues, or visual size on display) Failed POINTS don't cause the TGP cursor to jump around. SLEW rates fade in for digital input Added MASK condition code (more needed to inhibit laser fire) Added RATES tracking, kinda dubious though :) HUD FPM will have MASK label Override should work Bug Fix/New Feature: Much of the targeting pod (TGP) code has been rewritten. It should be easier to control and be less quarky. There are still some sensor of interest and system point of interest issues that are known and will be fixed. There is a new mode included: The TGP can now be slaved to the AA radar LOS and be used to visual ID (VID) targets. Expect more to be written on this. DONE #1 If an A-A bugged target is present, the TGP LOS is slaved to the FCR LOS , and if DONE #2 a bugged target is not present, the TGP LOS is commanded to boresight (0-degrees azimuth and minus 3-degrees elevation). DONE #3 The TGP may be commanded to track the FCR A-A target by moving the SOI to the TGP and activating a TMS-forward command. DONE #4 Without an FCR track, the pilot may maneuver the aircraft to place the target within the center of the TGP’s field of view and TMS forward to command tracking. DONE #5 Once the TGP is tracking, it is independent of the FCR. Bug Fix: Took the gun out of the weapon rotary. You need to hit OSB 2 to get to the GUN in an AA mode or (easier) just use DOGFIGHT override. This prevents getting to the gun when using the missile step/missile type switch command and not being able to get back to missiles.
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New Feature: Added lat/long SPI (system point of interest) information on the upper left side of the TGP base page. Elevation is not yet included. It is turned on with the North Pointer (“N/M” OSB 19 label). Bug Fix: Missile launch activity circle should be inside the diamond. Also, it flashes faster now when there is missile activity. Enhancement: Updated the EEGS In-range cue to be positioned at the 8 o'clock position on the TD circle (this reflects extended range PGU-28 rounds). It also disappears when tgt rng < 8000 ft so as to avoid being confused with the Level V pipper. Bug Fix: Made the small AIM-9 missile diamond flash when you are in range (Rmax1). Previously only the large, uncaged diamond did this. When you are within the maneuver zone (Rmax2 to Rmin2), the missile reticle flashes as well. This is already implemented. Bug Fix: Fixed SEMI-automatic CMDS mode. SEMI is essentially manual dispensing based on RWR threat sensing. Betty will yell out "Counter" telling the pilot to give consent to counter the threat. Only one program is dispensed for each pilot consent. Previously, SEMI-automatic was automatically dispensing a program without consent, which was wrong and no "counter" message was given. New Feature: Added the missing BATR (Bullets at Target Range) circle for EEGS. It is a 6-mil circle displayed after the trigger squeeze and the bullet travels the target's range. It disappears after the last bullet passes the target range (well actually it disappears 1 second after the trigger is released--that is good enough for the time being). The BATR is nothing more than a record of where the gun cross has been pointed (corrected for gravity drop). BATR is turned on with the “SCOR ON” OSB label. The EEGS funnel will now disappear when the trigger is pulled and reappear 1 second after trigger release. FEDS bullets also now work correctly. They are turned on with the “SCOR ON” OSB label. Bug Fix: The pre-launch/post-launch missile time prefixes were wrong for the HUD, regarding timeuntil-active and time-until-impact. Changed the equations to match those of the MFD, which was correct. Small, but important realism bug fixed. Bug Fix: The Maverick seeker (Weapon) MFD has been adjusted. The crosshairs have been tweaked, the Field-of-view (FOV) box has been increased to the proper size and the 5°, 10°, and 15° tick marks have been positioned correctly.



Controls New Feature: ACM-One Switch Action to NO-RAD 1) Any ACM radiating submode, TMS aft enters ACM 30x20 NO-RAD. 2) From 30x20 NO-RAD, TMS aft enters ACM 10x60 radiating submode.
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TMS aft is the only switch action that commands a break lock from an ACM track mode. What this means is in any radiating ACM mode, whether BORE, 30x20, Slew, or 10X60, the TMS aft command will drop the current radar track if there is one and command 30X20 and snooze the radar. If TMS aft is commanded again, the radar will switch to 10X60 and radiate. A further TMS aft will again switch to 30X20 and snooze the radar. With a track in any of the ACM modes, switching to another mode (with the exception of 10X60) will not drop the current track, but only switch modes, i.e., in BORE modeTMS right30X20. Bug Fix: Changed the HTS cursor to be twice as fast. Bug Fix: Added support for analog axis control on the HTS – operation should be smoother.



Miscellaneous Bug Fix: Added various "if" checks to check if the FCC is off. If it is, you will lose the following: No FPM, no GCSC (great circle steering cue, aka tadpole), no STPT diamonds or boxes if in AG mode, no AOA landing gear bracket, no max-G display, no ILS flight director (CMD STRG). Bug Fix: Added various "if" checks to check if the INS is failed/off. If it is, you will lose the following: No ground speed (G/S) when the airspeed switch is switched to G/S, all CRUISE symbology in the HUD is lost, all CRUISE information in the various CRUISE DED pages are blanked and most obviously the INS page will not show present position, system altitude, heading, or G/S. Bug Fix: Tweaked ACMI colors/labels a bit to be a little more readable. Bug Fix: ILS Command Steering defaults to being on. Bug Fix: Removed an unnecessary scaling factor that dealt with drag. Previously stores drag was calculated by DragIndex times ( 18238 divided by aircraft empty weight). Now the stores drag is just DragIndex. Bug Fix: The AOA Indexer next to the HUD is now operational regardless of the gear being up or down. This is per the F-16 technical order. New Feature: Adjusted blackout/greyout numbers per USAF guide on GLOC and pilot’s input. This should better simulate a good AGSM and Combat Edge equipment. (same numbers ViperOps used) Bug Fix: Tankers will now no longer make impossible turns except when they need to fudge the turns in order to land. This “ex-F-15 driver” 7-g turn was very noticeable in multiplayer—the tanker would yaw through the turns. After each human took on gas and finished, the tanker would execute this turn back to his first track point when ownership of the tanker transferred to the next human, thus making the entire flight chase him down again. Now, the tanker will turn slightly, but the entire flight should be able to stay with him while ownership is transferred. Also, hooking up to the boom should be easier. Pitch and roll limits (for the tanker) for connecting to the boom were very small. Since they are not needed, they were removed. Prior to this fix, it was nearly impossible to connect to the boom in a turn because of these limits. You could refuel in a turn and stay with the tanker provided you had connected to the boom when he was straight and level.
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New Feature: The ACMI recording message, "RECORDING: ++++" that is show at the top of the screen can now be turned off by checking ACMI Record Msg Off (set g_bACMIRecordMsgOff 1) in the Config Editor. New Feature: Phenomenal new 3d cockpit with full working instruments. No description required! Bug Fix: Positional updates in multiplayer have been vastly improved. Closer/tighter formations are now possible. Turns/hard turns will also not yield big warps as in previous versions. Likewise, weapons coming off the rails should be smoother as well. Wing root vortices will also show across the network if the aircraft pulling Gs exceeds a threshold. RWR/HTS should also respond better for all a/c. Bug Fix: Ground vehicles now move on both the host and client machines in multiplayer. Bug Fix: Major improvements to the air refueling (AR) code. See the AR section for more details. Bug Fix: Fix for MP RWR. Previously, players a/c would be detected as emitters by RWR even when they were on the ground; unique to MP. This fix makes sure that players’ a/c get a nominal radar range zero value when weight-on-wheels just like the CombatAP and digi radar sets do already. New Feature: Wheels now rotate in multiplayer for local and remote aircraft. Bug Fix: Fix for missing explosions (likely) and removed old profiling code. Bug Fix: Fix for tower radio coming through on entry to the pit even if you don't have the correct tower freq dialed into the comm radios. You only hear your tower if you have the correct freq now. Caution: if you have the wrong tower freq in and try to talk to the tower, the wrong one will happily respond if you are in radio range. New Feature: Dead Reckoning code completely rewritten with military-grade sim math applied. Extremely close formations are now possible with completely fluid missiles, chaff/flare and butter smooth roll and pitch updates in addition to fixing the “cockpit perspective position bug” (that has been around since 1998!) completes the package. Bug Fix: Fix for voice comm to ensure that you can hear the other players when you return to the 2D UI after a mission to the debrief screen. Previously it would only give you back comms if you backed out to the top level menu (i.e. to the main lobby) leaving the debrief behind. Bug Fix: “New lineup” fix – only allow 4-ship echelon lineups for F-16’s to prevent aircraft from not being able to take off. Other aircraft (like the A-10) will still use left and right sides of the runway as 2ships. Bug Fix: Fix for chaff/flare burst and salvo intervals. Previously, any interval under 1 second was translated as 1 second instead of .1 second, or .5 seconds, etc. Bug Fix: Allow all aircraft to use CCRP for bombing. Bug Fix: Fix for FCR scan volume disappearing when the HSD is the SOI.
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Bug Fix: Various radar oddities fixed: VS relabeled to VSR (Velocity Search & Ranging - what it's called these days). LRS relabeled to ULS (Uplook Search - what it's called these days). Fixes to VSR mode to allow it to share the same range scales as RWS/TWS (i.e., 5, 10, 20, etc). New Feature: All known switches for 3dbuttons.dat have been implemented in the 3d cockpit. 3d modeling of actual switches still remains to be done. Bug Fix: ICP changes to support a 3rd decimal place in the LAT/LONG fields (DDD MM.MMM) for STPTs. INS page (LIST6) LAT/LONG changed to DDD MM.M format (only one decimal place). Also, the Recon LAT/LONG shows 3 decimal places. Pilots must enter all 3 decimal places if editing/changing a steerpoint. For example, when entering N38 26.778, if the pilot does not enter the last digit (8) or at least add a 0 to the end (i.e., N38 26.770), the resulting coordinates will come out as: N4 26.677. Lastly, pilots may notice upon entering coordinates, the result may be slightly different than what was intended – this is due to rounding in the coordinate system and should not make a difference. Bug Fix: Fix for decluttering symbols in DGFT mode. The T-symbol, 1g, 9g and Level V pipper were all incorrectly decluttering upon trigger squeeze. SCOR also defaults to ON since a pilot would normally want this on (controls FEDS and BATR symbology). New Feature: Added support to swap TIR axes around. You may zoom in with the yaw axis, map pitch to x; whatever you want. .cfg file entries: g_nTrackIRYawMapping g_nTrackIRPitchMapping g_nTrackIRRollMapping g_nTrackIRXMapping g_nTrackIRYMapping g_nTrackIRZMapping Map to these constants: TIR_YAW = 0 TIR_PITCH = 1 TIR_ROLL = 2 TIR_X = 3 TIR_Y = 4 TIR_Z = 5 So, to swap pitch and yaw you'd write: set g_nTrackIRYawMapping 1 set g_nTrackIRPitchMapping 0 Do not include these lines if you do not want to change anything, or use -1 (which means the exe ignores this line). None of these entries should go into the Config Editor. Bug Fix: Fix for being able to selective jettison (SEL JETT) stores on the ground without Master Arm being on.



Change 5
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Bug Fix: Save DTC to .ini once user presses the "fly" button. This prevents TEs and campaigns that do not have ini data from loading DTC mission data (lines, ppts & tgt stpts) from the previous mission (that did have an associated ini file). The result was that ini data from the previous mission would be seen by the pilot in the cockpit and thus stpts could be overwritten and ppts for threats that were not there were displayed. Bug Fix: In NAV mastermode, while in GM/GMT/SEA radar modes and in SP mode, the expanded FOVs (EXP, DBS1/2) did not update the position of the STPT diamond in the HUD when the cursors were slewed, only the normal FOV did. This has been fixed. Bug Fix: Changes for EPU to fix it not working right with respect to the state of the control switch on the EPU panel. It should now follow the dash one description completely. In particular the EPU interlocks with the weight on wheels switch and the need for the switch to visit the NORM position posttakeoff are accounted for now in determining whether the EPU should light off when the generators go offline. Enhancement: Minor adjustments to A-G SMS labels (quantity, SGL/PAIR and PROF labels). Bug Fix: Few fixes to SOI: In CCIP mode, HUD is SOI only. I.e., cannot move the SOI to the TGP or to the FCR (AGR page). In DTOS mode, can only move the SOI to the TGP and not the FCR (AGR page). In STRAF, HUD is SOI only. Enhancement: Fix for range readout on the TGP when range is < 1 nm. Instead of .7, .6, etc, it now shows the distance in feet. I.e., 055, 043, etc (5500 ft, 4300 ft) Bug Fix: Apparently the B/E bearing and range symbol *is* displayed in place of the aircraft reference symbol on the A-G FCR. The symbol only replaces the aircraft reference symbol on the A-A FCR, A-G FCR, HSD and the HAD (not done yet). All other MFD pages show the aircraft reference symbol. Enhancement: Fixes to Dogfight symbology. "XXX" is displayed when the FCR is not tracking a target. "M 015" used to be displayed there, but that is for manual ballistics, which we do not have. Also, the missile reticle (for both AIM-120 and AIM-9) and ASC (AIM-120) are blanked in DF override. ETA/TTG is drawn in the DF HUD (in the same field where a closure number was drawn, which was wrong--it should not have been there at all). A minor tweak to SMS qty amount for missiles. And lastly, an adjustment to the Attitude Awareness Arc. Bug Fix: Fix for STPT diamond not showing in STRAF mode. New Feature: Adding OSB press indications and fire control/mission computer think time delay in response to OSB presses. You get a green box on the MFD page by any OSB that is pressed when the OSB is currently active (i.e. has some label by it). The box remains for a duration of computer think time before the action for the button is then taken. If more than one button is pressed within the think time duration, the last pressed one will show the green box highlight but all are delayed for processing in pressed order at the expiration of the timer set when the first was pressed. Bug Fix: Removed Strafe mode (STRF) from the A-G MSL STEP rotary. It is not in newer software. STRF mode is accessed via the SMS page (OSB 1 - depress “A-G” label to go to STRF, and press again to go back to CCRP).
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