GROUND PROXIMITY WARNING SYSTEM 98 

V8.0 (for Flight Simulator 98)

Warnings, Autoland, Autopilot and Radio utilities

Copyright (C) 1998  Wilco van Deijl. 

This program adds many realistic warning sounds and systems of modern jet aircraft to your cockpit, including autopilot and radios utilities/keys. Although GPWS is not a real Adventure, an 'adv'-file is used to add these systems to Flight Simulator 98. Please take your time to learn all functions of this program and use this manual to help you.

CONTENTS
1) GROUND PROXIMITY WARNING SYSTEM
A GPWS provides warnings when flying in abnormal or dangerous situations close to the ground. It also gives altitude call-outs during a landing.

2) OTHER WARNINGS
Altitude Alert, Autopilot Disconnect, Take-Off Configuration, Trim sound.

3) SPEED CALLS 

If you switch on this option for take-off you can hear the take-off calls (co-pilot) and during flight you can let the co-pilot watch your airspeed.

4) AUTOPILOT HEADING AND ALTITUDE
You can select an AP Heading and Altitude with the keyboard.

5) AUTOLAND MODE
Automatic landings.

6) AUTO REVERSE
Automatic thrust reversers.

7) RADIO UTILITIES
Freqencies/courses can be entered by typing the digits and each radio set has a memory for a second frequency. Keys for course to/from and distance to beacons.

8) ATC
Random ATC radio messages (now it’s easy to add more ATC wav sets).

9) ATIS
Automatic weather reporting.

10)  CABIN ANNOUNCEMENTS
        Flight Attendant briefings and Fasten Belts sign.

FILES AND INSTALLATION
gpws98.adv
Move this file to your Flight Simulator 98 \ADV subdirectory.

gpws98.doc
This file in Word 97 format.

gpws98.txt
This file in plain text format.

keys.txt
             Key summary.

(For beginners: you don't need these zip files to try GPWS.)

cptwav.zip
Realistic cockpit environment sound with install instructions.

module.zip
Modules if you want to add GPWS98 to an ATC adventure/program like ProFlight98, WinPlanner4, etc. (also contains source code & copyright info, for programmers) , read module.txt for additional info about the modules.
wavdir.zip
Unzip this in your \ADV\WAV directory only if you want to add extra ATC wav file sets. This is a large collection of empty subdirectories which are named according to the COM frequency on which the wav set can be heard (WinZip users: extract with 'Use Folder Names' checked, or use: pkunzip -d wavdir)

Included wav files.  Move these files to your \ADV\WAV directory 

(new wav files, overwrite old -*.wav files)

-10.wav        

-20.wav      

-30.wav       

-40.wav 

-50.wav      

-100.wav  

-200.wav 

-300.wav      

-400.wav 

-500.wav 

-1000.wav 

-2500.wav 

-altalrt.wav 

-altentr.wav 

-apdisco.wav

-apprmin.wav 

-attend.wav    

-bnkangl.wav   

-chime.wav

-dontsnk.wav

-flaps.wav

-gear.wav

-gs.wav 

-min.wav 

-pullup.wav

-snkrate.wav

-ss1.wav

-ss2.wav

-terrain.wav

-toolowt.wav

-towarn.wav

-trim.wav

-windshr.wav

 p270.wav

 p271.wav  p272.wav

IMPORTANT

You need the wav files from AAFWAV.ZIP also, if you don't have it download it. Move all files in AAFWAV.ZIP to your \ADV\WAV directory too. (If you don't have AAFWAV.ZIP, you won't hear the voice for the airspeeds, AP heading and altitude, freqencies, courses, ATIS and standard ATC messages.)

RECOMMENDED

· Download at least one extra ATC wav file set, these sets are of a much better quality than the standard ATC messages (just one example: ctratc.zip), see section 8) for more info.

· If you'd like to hear the Flight Attendant, you can download fltcrw.zip (or attendant.zip, but not fltcrw98.zip), see section 10) for more info.

· Download advstr01.zip or later, to load GPWS98 automatically at startup, and it allows changing Aircraft/Airport without restarting GPWS98 (however you still can’t select a Flight without restarting GPWS). After installing advstart add these two lines to your Fltsim98.cfg file:

[ADVSTART]

Filename=adv\gpws98
www.flightsimmers.net/gpws contains some files, otherwise search www.flightsim.com  or other FS sites.
CHANGES FROM V8.0 beta8/9

· Autoland changed, it functions with most aircraft now, but you have to set the Vertical Speed on the Autopilot panel to about –800 (for jet aircraft) for a smooth Autoland. You can set this V/S any time before the final Autoland phase (before 500-100ft, depending on Aircraft Category). See section 5) for more info.

· Added DH settings 300/400/500ft.

· Altitude Alert entry is 900ft (chord sound) and exit 200ft (beeper sound), it's inhibited with flaps past 25 or after g/s capture.

· Added a Take-off configuration test/off/on switch. You'll get Take-off warning with flaps up too.

· Added Cabin Announcements, Attendant call and Fasten Belts sign, see section 10) for more info.

· Fixed: ATC on 128.7 sometimes didn't function. Reverser sound sometimes didn't stop.

· For module changes, read module.txt

CHANGES FROM V6.0

· I've been working on gpws98.exe, a FS98Class version with new possibilities, but unfortunately it has sound problems, so I decided to do this APLC32 version. I've made a version for FS98 because V7.2 still had many bugs (V7.2 wasn't done by me, it only used the V6.0 source code). After much delay, months of programming and testing, I think it’s as good as can be now, the remaining problems I know of are related to limitations of the Adventure Programming Language and FS98. I’ve rewritten/optimized/improved all code, and added new features. Please (re-)read this doc.

· Replaced and added GPWS sounds, recorded direct from a GPWC and in a B767.

· Sounds can cut off each other, for instance warnings and altitude calls can be heard without delay, in previous versions one sound had to be finished before the next one could be played.

· Improved overall response time, especially for the AP disconnect warning, trim sound, the altitude callouts and keys.

· Keys have been changed for hdg left/right, alt down/up, speedcalls, xpdr, RA and there are some new keys. Speedcall key now toggles on/off.

· Ground proximity warnings are now active down to 30ft. Adjusted priority.

· Mode 1 and 2 "pull up"/"terrain" warnings are now repeating.

· Glide slope warning could be fixed with APLC32, there's no need to follow the g/s first, therefore you'll probably hear this warning more often. 'SHIFT-G' still functions as a nice g/s-inhibit switch, if any inhibit/ override mode is selected it will be reset after landing now. Below 150ft the sensitivity decreases, to avoid false warnings.

· Added altitude calls 300/400/1000/2500 and Bank angle warning (mode 6).

· Improved Windshear detection. 

· Take-off configuration warning could be fixed also with APLC32, there is no need to build up speed first, it's armed by advancing the thrust lever(s).

· Altitude alert, airspd calls, trim and ATC can be heard below 500ft RA also. Airspd calls are switched off after landing, not at 500ft.

· The Trim sound can be switched off. If you want it off by default, edit the source code.

· The Voice for AP hdg/alt and freq/crs can be switched off. If you want it off by default, edit the source code.

· Take-off calls are on by default. During a touch and go the VR call can be given if you're still on the ground after 10sec. (The source code has an "airspeed active" and "V2" option (disabled)).

· Altitude Select resets the vertical speed, so you can switch between climb and descent without levelling off.

· Autoland changed, read section 5) if you want to make succesful autolands. Added thrust retard.

· Auto reverse added, for autoland, manual landings and rejected take-off.

· NAV and ADF distance added (voice).

· NAV, ADF and COM swap keys have an input option: after you press the key twice to swap the active ( standby freq, you can type a new active freq at once (if you enter new frequencies this way, it's always possible to recall the old freqency).

· Now it's very easy to add more ATC, if you are bored with the standard ATC wav files, you don't need to replace them because you can add new sets in separate subdirectories (you don't have to edit the source code), the file names need to be fsatc_1.wav - fsatc_30.wav, read section 8). There are many good ATC wav sets available for download, try it!

· No default COM frequency is set, ATIS is on 122.0

· ATC and ATIS messages are cut off when the COM freq is changed.

· Added a second COM radio to the modules, this way COM1 can be used for the ATC adventure and COM2 can be tuned to extra ATC chatter wav sets.

· Added COM frequency & check-in utilities for ProFlight98 and WinPlanner4 modules.

· Source code is easier to edit, for changing keys, default settings etc. see 'source code' section near the end of this doc, however you still need some basic knowledge.

· Removed: Waypoint nav system, there are a lot of better utilities taking care of this now. Overspeed waring and Stick shaker are standard in FS98.

· Note: All warnings and sounds in GPWS98 are fully realistic, only real system warnings are included (so no such things as 'airpeed above 250kts' or 'check gear up', etc.). I've not included gear/flap calls etc. because you (pilot flying) are supposed to command them yourself (the pilot not flying then makes the gear/flap selections and repeats your command).

STARTING GPWS
In FS98 first select your flight (aircraft and location), then click on: 'Flights' - 'Adventures', select:

 - GPWS 98 and press OK.  (Or press these keys after each other: Alt F D Enter)
Loading takes a few seconds (if not: check out the 'starting problems' section near the end of this doc), after testing systems you'll see: 'SYSTEMS READY'

ENDING GPWS
End GPWS with 'CTRL-U' to reset all keys used by GPWS. You can also press 'ESC' or 'Reset Flight' but in these cases Flight Simulator doesn't reset the keys used by an adventure, so keys like A/C/N/etc. are disabled after using GPWS.

Notes: 

· If you didn't install advstr01.zip, 'Select Flight' and 'Select Aircraft' are disabled when an adventure runs, so you need to end GPWS first ('ESC' or 'CTRL-U'), after your selection restart GPWS.

· With advstr01.zip installed, you can load GPWS98 automatically at startup. 'Select Flight' is possible but GPWS is ended, so you need to restart GPWS. Selecting Aircraft/Airports is possible without restarting GPWS.

KEY SUMMARY (standard US keyboards)

General

SHIFT-D
DECISION HEIGHT
20 / 50 / 100 / 200 / 300 / 400 / 500 / OFF

SHIFT-G
GPWS
g/s-inhb / flap-ovrd / gear-ovrd / alt-only / OFF / ON

SHIFT-B
BANK ANGLE
OFF / 65 / 50 / 35

SHIFT-T
TRIM SOUND 
OFF / manual-only / ON

SHIFT-V
VOICE
OFF / hdg/alt-only / freq/crs-only / ON

CA
Call Attendant

CB
Fasten Belts

TT (ground)
Take-off config test

TT (flight)
Radio Altitude

Speedcalls

< (ground)
TAKE-OFF CALLS
OFF/ON enter VR with keys 0-9

< (flight)
AIRSPEED CALLS 
ON/OFF

AP heading/altitude

~      0-9
HDG SELECT
Enter hdg 

~ ~
HDG HOLD
(current hdg)

~ ~ ~
HDG OFF 






|       0-9
ALT SELECT
Enter alt

| |
ALT HOLD
(current alt)

| | |
ALT OFF


SHIFT- :
Hdg left 1

SHIFT- “
Hdg right 1

SHIFT- <
Hdg left 10

SHIFT- >
Hdg right 10




SHIFT- P
Alt UP

SHIFT- O
Alt DOWN

Autoland/throttle

AC  A-E
Aircraft Category
Enter cat 

AL
Autoland
OFF/ON

AE
Auto Retard
OFF/ON

AR
Auto Reverse
OFF/ON

Radios

N      0-9   
NAV1 freq
Enter freq

M     0-9   
NAV2 freq
Enter freq

A      0-9    
ADF freq
Enter freq

C      0-9    
COM freq
Enter freq

CR   0-9   
COM RATE
Enter rate

T      0-7     
XPDR code
Enter code

NN
Swap NAV1 memory
(0-9 to enter a new freq)

MM
Swap NAV2 memory
(0-9 to enter a new freq)

AA
Swap ADF memory
(0-9 to enter a new freq)

CC
Swap COM memory
(0-9 to enter a new freq)





NM
Swap NAV1(NAV2


Course/dist

NC   0-9  
NAV1 crs (OBS)
Enter crs

NT
NAV1 crs TO

NF
NAV1 crs FROM

MC   0-9  
NAV2 crs (OBS)
Enter crs

MT
NAV2 crs TO

MF
NAV2 crs FROM

AT
ADF QDM (crs TO)

AF
ADF QDR (crs FROM)

ND
NAV1 dist

MD
NAV2 dist

AD
ADF dist

Module

CF
Check-in Freq
(PF98/WPP4)

CT
Check-in for Take-off
(PF98)

CL
Check-in for Landing
(PF98)

~F   
AUTOFLT
(PF98)

~T   
ATC HDG
(PF98)

| T
ATC ALT
(PF98)

CD   0-9    
COM2 freq
Enter freq

CDR 0-9   
COM2 RATE
Enter rate

CDD   
Swap COM2 mem
(0-9 enter freq)

TF    
Set XPDR
(PF98/WPP4)

1)  GROUND PROXIMITY WARNING SYSTEM
A GPWS consists of the following modes:

MODE 1  - EXCESSIVE RATE OF DESCENT/EXCESSIVE SINK RATE

You'll hear:"SINK RATE" and when things get worse:"PULL UP"

This mode is armed below 2450ft RA, and becomes more sensitive when flying closer to the ground. I think many flightsimmers will hear this warning a lot, when making an approach. Avoid it! You have to make a go-around each time you hear it (that's the policy of the safer airlines). You can avoid it making a stable approach. Try to hold your vertical speed steady, especially during the last part. Don't descend with more than 1000ft/min during the approach! If your ground speed is 130kts, you should descend with 700ft/min on the glide path, try to keep the needle there, if you get too high or low, just change it a little (If the pitch is too sensitive try to decrease the Elevator Sensitivity).

MODE 2  - EXCESSIVE TERRAIN CLOSURE RATE

"TERRAIN TERRAIN" - "PULL UP" repeated

You'll hear this warning when approaching the ground with a really high vertical speed. It's armed below 2450ft RA, and more sensitive when flying low (3200ft/min at 1000ft RA). ("pull up" is replaced by "terrain" if both gear and flaps are in landing configuration.)

MODE 3 -  ALTITUDE LOSS AFTER TAKE-OFF OR GO-AROUND

"DON'T SINK"

This mode is armed after take-off or when you raise your gear or flaps below 245ft RA during a go-around. If you loose too much height you'll get this warning, climb again to stop the warning. The mode is disarmed above 700ft(low speed) / 1333ft RA, or when selecting gear down and landing flaps.

MODE 4A - UNSAFE TERRAIN CLEARANCE WITH LANDING GEAR NOT DOWN

"TOO LOW TERRAIN" / "TOO LOW GEAR"

This mode is armed below 1000ft RA with high speeds, and always below 500ft RA (below 500ft with low speeds: "TOO LOW GEAR"). You can override this mode if you have to make a gear-up landing ('SHIFT-G' GPWS gear-ovrd).

MODE 4B - UNSAFE TERRAIN CLEARANCE FLAPS NOT IN LANDING POSITION

"TOO LOW TERRAIN" / "TOO LOW FLAPS"

This mode is armed below 1000ft RA with high speeds, and always below 245ft RA (below 245ft with low speeds: "TOO LOW FLAPS"). You can override this mode for a landing with flaps less than 20, for instance with an engine failure or if the flaps are damaged ('SHIFT-G' GPWS flap-ovrd).

MODE 5  - BELOW GLIDE SLOPE DEVIATION

"GLIDE SLOPE"

If you sink more than 0.5 degrees below the ILS glide slope (1.3 dots on the NAV1 g/s indicator) and you're below 1000ft RA you'll hear "GLIDE SLOPE". You can inhibit this mode for a visual or circling approach with the ILS frequency tuned ('SHIFT-G' GPWS g/s-inhb). (Above 500ft this warning is only enabled if the Localizer is within 2 dots. Below 150ft the sensitivity decreases, to avoid false warnings due to close proximity to the g/s transmitter.)

MODE 6 - RADIO ALTITUDE CALL-OUTS 

You'll hear these call-outs everytime you make a landing:

"TWENTY FIVE HUNDRED"
- descending through 2500ft RA

"ONE THOUSAND"


- descending through 1000ft RA

"FIVE HUNDRED"


- descending through 500ft RA

"FOUR HUNDRED"


- descending through 400ft RA

"THREE HUNDRED"

- descending through 300ft RA

"TWO HUNDRED" 


- descending through 200ft RA

"ONE HUNDRED"


- descending through 100ft RA

"FIFTY"



- descending through 50ft RA            

"FOURTY"



- descending through 40ft RA            

"THIRTY"



- descending through 30ft RA            

"TWENTY" 



- descending through 20ft RA            

"TEN" 



- descending through 10ft RA            

Note: you can check the Radio Altitude any time during flight by pressing 'TT' 

MODE 6 - DECISION HEIGHT (DH)

Press 'SHIFT-D' to cycle through DH 20 / 50 / 100 / 200 / 300 / 400 / 500ft or OFF 

80ft before the selected DH you'll hear "APPROACHING MINIMUMS" and when descending through the selected DH you'll hear "MINIMUMS", at this point you have to make a go-around if you don't see the runway or the approach lights.

Background info:
The DH you select for an ILS approach depends on:

· the published DH for an ILS approach procedure (somewhere at the bottom of an approach chart)

· the weather; ILS approaches are devided into Catagories:

CAT I 
DH 200ft
the visibility or RVR (Runway Visual Range) has to be around 600m or better (3/8mi)

CAT II   
DH 100ft  
the RVR has to be around 300m or better (1/4mi=400m)

CAT IIIA 
DH 50ft  or less 
the RVR has to be around 200m or better or less (1/8mi)

CAT IIIB 
DH 20ft  or less  
the RVR has to be around 100m or better or less (1/16mi)

· The aircraft; CAT II and III approaches may only be flown in Autoland. You can also make autolands with this program, make an approach with minimum CAT III visibility, in real life you’ll see nothing until you’re approaching the DH !

MODE 6 - BANK ANGLE

"BANK ANGLE, BANK ANGLE"

You'll hear it if you roll across the bank limit of 35 degrees, it will continue repeating when banking more than 45 degrees. Below 130ft the limit decreases to a minimum of 10 degrees at 30ft. This mode is company specific, you can switch it off with 'SHIFT-B'. I've included two extra bank angle settings for practicing steep turns: 50 and 65 degr (for 45 and 60 degr steep turns).

MODE 7  - WINDSHEAR WARNING

"WINDSHEAR WINDSHEAR WINDSHEAR"

You'll get this warning below 1500ft RA when you encounter a performance decreasing windshear (when your airspeed suddenly drops 10 kts or more due to a decrease in headwind or an increase in tailwind). If you want to test it in FS98, you have to select a wind layer below 1500ft with a strong speed and climb or descend through the top or base of this layer with an airspeed below 180kts.

GPWS MODE

You can change the GPWS mode for special cases, for normal flight you don't need these options. Press 'SHIFT-G' to cycle through the following options:

GPWS ON            
(default)

GPWS g/s-inhb   
Inhibits MODE 5 
(resets after landing)

GPWS flap-ovrd  
Inhibits MODE 4B (and 5) 
(resets after landing)

GPWS gear-ovrd
Inhibits MODE 4A (and 4B and 5) 
(resets after landing)

GPWS alt-only          
Only MODE 6 altitude/DH callouts are active

GPWS OFF           
(not the other warning systems)

2)  OTHER WARNING SYSTEMS
ALTITUDE ALERT          

When you have selected an AP Altitude, you will get an altitude alert sound when:

· approaching the selected altitude within 900ft, this is the normal 'entry' alert (chord sound).

· deviating more than 200ft from the selected altitude, this is the more serious 'exit' alert (beeper sound).

The AP doesn't have to be on, you can also use it in manual flight, just select an AP altitude (greater than zero). Altitude Alert is inhibited with flaps past 25 or after g/s capture (within 0.4 dots). 
Note: when the altimeter is set to Standard 29.92/1013, the Altitude Alert can sound when it shouldn't, see problems at section 4) for more info.
AUTOPILOT DISCONNECT 

When the AP switches off you'll hear a warning to wake you up.

TAKE-OFF CONFIGURATION

This mode is armed when you advance thrust lever(s) for take-off (more than 70%). You'll hear a warning sound when:

· parking brake is set

· flaps are not in take-off position (flaps take-off range: 1-20 (sometimes 1-15), often flaps 5 are used for take-off)

· elevator trim is outside limits for take-off.

You can do a Take-off configuration test by pressing 'TT', press 'T' again within 3 seconds to switch the warning OFF/ON.                      
Note: when you hear the take-off warning, the first thing to do is pull back the thrust lever(s) to stop the warning, thereafter you can start looking what caused the trouble.

ELEVATOR TRIM WHEEL

Each time you push the Elevator (Stabilizer) Trim switches (Home/End), you can hear the trim wheels

rotate in your cockpit (these wheels are a safety backup for the trim switches, they are located on each side of the pedestal next to the thrust levers). You will also hear this sound when the AP trims the elevator during large trim changes.

To reduce sound problems caused by the trim sound interfering with ATC, you can switch off this sound or use it for manual trim only ('SHIFT-T') (for modules it's set to 'manual-only' by default).

3)  SPEED CALLS

TAKE-OFF CALLS

"Eighty knots"  Above 80kts only stop for serious failures like a fire, a take-off warning, an engine failure or control problems.

"V one" After V1 (=take-off decision speed) always continue the take-off. In real life it's much safer to take-off with an engine failure than to stop at this speed, 80% of the rejected take-off accidents were avoidable by continuing the take-off! (of course this is not applicable for single-engined aircraft).

"Rotate" At VR (=rotation speed) smootly pull the stick/yoke to lift-off.

key <    (on the ground)  TAKE-OFF CALLS OFF/ON (default on)

You can type a new VR (rotation speed) within two seconds. The default value of 140kts for jet aircraft or 70kts for prop. You can't enter a VR lower than 40kts. If VR is below 90kts, the "eighty" and "V1" calls are omitted. V1 is always set about 5kts below VR. These speeds depend on the take-off weight and the runway and weather conditions. Open the thrust lever(s) more than 70% to hear the calls. During a touch and go the VR call can be given if you're still on the ground after 10sec.

AIRSPEED CALLS

key <    (during flight)  AIRSPD CALLS ON/OFF (default off)

The co-pilot will call out the Indicated Airspeed, he will call a speed change each 10kts, so if you maintain your speed it will be silent. After a call he pauses for a few seconds, so if you accelerate/decelerate fast you won't hear every 10kts speed change. After landing/touchdown the airspd calls are switched off. 

Notes:

· The speed calls are based on Indicated Airspeed (IAS). Make sure your airspeed indicator in FS98 is also on IAS by checking: 'Options'-'Preferences'-'Instrument'-'Display Indicated Airspeed' on.

· A call won't be given exactly on the corresponding speed, instead the co-pilot tries to anticipate a speed call (otherwise a call will always be late when accelerating/decelerating).

· Take-off calls like "airspeed active" and "V2" are company specific, often they're not used, so I left them out (if you want them on, see 'source code' section near the end of this doc).

4)  AUTOPILOT HEADING AND ALTITUDE
key ~      HEADING SELECT

After you press key ~ ` type a heading right away with keys 0-9 (not the numpad keys), don't pause for more than two seconds (you don't have to press Enter). Nothing will appear on the screen, a voice (co-pilot) will tell you the new heading you've entered and AP HDG will switch on. If you don't type a heading, after two seconds you'll hear a voice telling you the actual AP heading and AP HDG will switch on.

key ~~    HEADING HOLD

If you press this key twice the AP will maintain the actual aircraft heading, you'll hear a voice telling you the heading.

key ~~~  HEADING OFF

   If you press it three times, the heading mode will be disengaged.

key |   
   ALTITUDE SELECT

After you press key | \ type a Flight Level right away with keys 0-9, don't pause for more  than two seconds. You'll hear the Flight Level you've entered.

IMPORTANT: Type the altitude in FLIGHT LEVEL format (that's without the last two     zeros). For instance: if you want to fly at 26000ft (=FL260) type: 260

       4500ft (=FL45)   type: 045 (or just 45).

    If you don't type a Flight Level, after two seconds you'll hear a voice telling you the actual

   AP altitude and AP ALT will switch on.

key ||       ALTITUDE HOLD

The AP will maintain the actual aircraft altitude, you'll hear a voice telling you the Flight Level.

key |||      ALTITUDE OFF

  
   The altitude mode will be disengaged.

SHIFT- :
Hdg left 1

SHIFT- “
Hdg right 1

SHIFT- <
Hdg left 10

SHIFT- >
Hdg right 10




SHIFT- P
Alt UP

SHIFT- O
Alt DOWN

( or use these keys to change the AP hdg and alt

               (you can program these keys on devices

                      like CH / Thrustmaster throttle etc.)

(500ft steps below FL100

1000ft steps above FL100
Notes:

· You can turn off the voice ('SHIFT-V' VOICE freq/crs-only / OFF) (This will reduce sound problems caused by ATC interference. If you want it off by default, edit the source code.)

· The AP must be on for HDG/ALT SELECT/HOLD.

· AP altitude is altitude above sea level, not above ground level.

PROBLEMS 

· ALT-V/S

(1) When using the SHIFT-O/P keys (or mouse) for altitude change while a Vertical Speed is displayed on the AP panel, don't select an altitude that's in the other direction, the AP will not follow. For example: passing 4000ft climbing to 5000ft, if you select 3000ft you will continue climbing! Level off first (or reset the V/S) thereafter you can select 3000ft (this is realistic V/S mode behaviour). 

(2) When using key | for ALT SELECT, the V/S will be reset automatically (this is FL/CH mode (Flight Level Change), press | F (ALT SEL + 'F') to turn it off and use V/S mode for ALT SELECT). 

If the V/S doesn’t reset or jumps in the wrong direction, then press 'B' to check that you’ve set the correct altimeter setting.

· STANDARD ALTIMETER SETTING 29.92/1013
When the altimeter is set to STD, the AP Vertical Speed can go wrong when using ALT SELECT, and the Altitude Alert can sound when it shouldn't. It's a shortcoming of FS98/APL, I can't fix that. FS98 clearly wasn't made for the STD altimeter setting, you can see all kinds of errors if the QNH and STD setting differ a bit (When using the FS98 AP ALT: the aircraft can fly in the wrong direction or levels off at the wrong moment and the FS98 ALT HOLD mode (CTRL-ZZ) won't function. The GPWS ALT HOLD mode has the same problem). It's better to simulate the STD setting than to actually set it. 

· HDG

The AP heading on some non-standard panels (often shareware), can sometimes show 1 degree less. If this happens with your favourite panel, you could fix it by editing the source code, search for: 'panel fix' (normal panels can indicate +1 degree after this fix).

· KEYS

The keys are chosen for standard US keyboards:

key ~ ` is the top left key (hdg)

key | \  is located on the right (alt)

key : ; and key " ' should be next to each other, just like key < , and key > . (hdg change)

It's possible to change these keys by editing the source code.

5)  AUTOLAND MODE
5.1)  SETUP 

If you make a stable ILS approach with the Autopilot Approach and speed mode, this program will make an AUTOLAND. For a smooth Autoland set the Vertical Speed on the AP panel to about –800 (jet aircraft). After touchdown you have to control the heading yourself (no auto rollout).

AIRCRAFT CATEGORY
For an Autoland have to select the Aircraft Category first, press: 'AC' and then press the category: A, B, C, D or E within four seconds. Aircraft types are divided in categories, based on speed. Examples: 

· Cessna 182: CAT-A

· Fokker 50: CAT-B

· Boeing 737: CAT-C

· Boeing 747: CAT-D

· F-16: CAT-E

A higher category means for the Autoland system means that each Autoland phase will start earlier (at a higher altitude).

IMPORTANT

· The Autoland mode is ON by default, it's armed automatically by using the Approach mode ('CTRL-A' or click the 'APPR' button on the AP panel). You can switch off Autoland by pressing 'AL', but only before it's engaged, thereafter you would have to disconnect the AP ('Z').
· Between 800ft-400ft RA (depending on the selected aircraft category) the Autoland mode engages, you’ll see: 'AUTOLAND (V/S-800)'. 
!!! The V/S is an advise to set in your AP panel, it makes the final Autoland phase smoother. Set the V/S before the final Autoland phase (500ft-100ft, depending on the category). 

· FS98 already has a build in Autoland for some aircraft like the standard 737 (although it's not mentioned), you can't use the Autoland mode of GPWS98 at the same time, often it will fail so switch it off ('AL') (you can't switch off the FS98 Autoland, unless you edit the flight model).

· Your control stick needs to be in the neutral position and if you're using a throttle control/wheel it needs to be in the closed position. You can also disable the controls ('K'), but be sure to set them neutral/closed anyway before enabling them again at touchdown ('K').

5.2)  AUTOLAND SEQUENCE
PREPARATION

Normally the AP is in HDG SELECT and ALT HOLD before you start the ILS approach, with a heading to intercept the Localizer. You need to be at minimum 2000ft RA above runway to start a stable approach, for some aircraft (heavy flight models) even higher. You also need enough distance from the runway to be under Glide Slope, this way you can intercept from below later on, while maintaining altitude. Use the AP SPD mode, reduce speed and select flaps (5-10) before you intercept the ILS. Check if your stick is set neutral and close your throttle control/wheel. When closing your throttle control you will lose some speed before the auto-throttle has moved the thrust levers back in position, close your throttle when you have to reduce the AP SPD anyway or increase the AP SPD for a moment to prevent losing speed.

APPROACH ARMED

NAV1 needs to be tuned to the ILS frequency of the runway, also set ILS course (press 'NT'). When you are ready to intercept the ILS, arm the AP Approach mode: 'CTRL-A' or click 'APPR', this also arms Autoland mode.

LOCALIZER CAPTURE

Use HDG SELECT to fly the aircraft nicely towards the localizer, reduce the intercept angle when the Localizer needle comes in. When you come close enough the Approach mode will take over, and HDG switches off.

GLIDE SLOPE CAPTURE

Preferably you are still under the g/s now in ALT HOLD, when the g/s comes close, the Approach mode will start tracking it, ALT switches off. When approaching the g/s put your gear down and select flaps (15-25). On g/s capture select landing flaps (30/40) and set the Final Approach Speed on the AP panel. 

ILS APPROACH

The aircraft follows the ILS, both the localizer and the g/s needle need to be centered (some aircraft for FS98 seem to track the ILS 1 dot below the g/s, this is acceptable). The FS98 autopilot can be very lazy at first, then overreact when it's too late, so we have to monitor closely (see problems). Because we have selected flaps, gear and the Final Approach Speed early the aircraft gets a maximum chance to stabilize on the ILS. During approach arm the speedbrakes (auto-spoilers 'SHIFT-/'), set the go-around altitude in the AP panel, and you could also set the V/S to about –800 so you won’t have to do it on short final.

AUTOLAND MODE

Between 800ft-400ft RA (depending on the selected aircraft category) the Autoland mode will engage, indicated by 'AUTOLAND (V/S-…)' and you'll hear 3 clicks. Check the V/S advise and adjust the AP V/S if it differs a lot. If the ILS tracking is bad, the AP will disengage and you'll have to make a manual landing or go-around.

FINAL AUTOLAND

Between 500ft-100ft the Final Autoland phase begins (depending on the selected aircraft category), indicated by the 'ALT' light switching on (the ALT and V/S mode will be used to follow the g/s, sometimes you can see the AP altitude vary).

FLARE & RETARD
Between 100-10ft the aircraft will start to Flare, 'SPD' will switch off and 'HDG' switches on.

Between 50-10ft the thrust lever(s) will retard automatically (even with speed mode off, this is realistic). (You can disable auto retard by pressing 'AE')

TOUCHDOWN & REVERSE

The Speedbrakes will deploy upon touchdown (if armed/avaiable). If Auto Reverse is on (default) the thrust reversers will deploy and go to full reverse, below 60kts reverse thrust will gradually be reduced to be idle again at 30kts (You can disable auto reverse by pressing 'AR').

ROLLOUT

Things you have to do yourself: After touchdown you have to steer the aircraft yourself to keep it on the runway centreline (some aircraft also have an automatic rollout mode but this couldn't be programmed), and brake if necessary (auto brakes also couldn't be programmed, but there are freeware panels with autobrakes). With crosswind you have to align the plane with the runway centreline yourself just before touchdown. You can't make an autoland with strong crosswinds, aircraft always have wind limitations for autoland. (For instance the maximum wind components for a Boeing 737 during a CAT II/IIIA approach: Headwind 25kts, Crosswind 10kts, Tailwind 5kts.)

Note:
It's recommended not to make other selections when Autoland has engaged, except for the DH ('SHIFT-D').

5.3  AUTOLAND PROBLEMS

AP DISCONNECTS

· Make a stable ILS approach (see below).

The AP will disengage if a succesful autoland becomes very unlikely (large ILS deviation / unstable). If the AP stays on it doesn't mean that it will be succesful, but at least it's trying.

UNSTABLE

· Start the approach earlier.
Often the aircraft starts to oscillate and eventually get out of control, to make a stable Autoland, you have to make a stable Approach. The trick to make a stable approach is to start early, if 2000ft RA isn't enough start at 3000ft RA or higher and select gear, flaps and Final Approach speed from this height.

· Select a higher category. 

If the aircraft gets unstable at the last moment only (below 500ft), you could increase the aircraft category ('AC').

· Increase the Final Approach Speed.

Find out the proper Final Approach Speed for the aircraft; for most jet aircraft between 120-150kts. If the speed is too low the approach becomes unstable. You have to experiment a bit with a new aircraft.

· Use a suitable flight model.

Sometimes the aircraft just can't handle it, most aircraft for FS98 don't have a realistic flight model, the main mistake is that they are made to too heavy / sluggish. A real 747 steers very well. If you don't succeed try the Learjet first.

· Set the advised V/S.

When 'AUTOLAND (V/S-…)' is indicated, make sure this V/S is set in the AP panel, otherwise the aircraft can get unstable on final. 

AIRCRAFT PITCHES UP/DOWN OR BANKS

· Use a suitable flight model / check if your stick was neutral.

Some aircraft will pitch up at low altitude, these flight models are not suitable for autoland.

Don't use GPWS-Autoland on aircraft with FS98-Autoland, if you do the aircraft pitches up, banks, or becomes unstable around 100ft. Some aircraft have bad AP tracking, then they suddenly pitch down to pick up the glide-slope again, and become unstable. If this happens often use another flight model.

(Or check the FAQ on the GPWS homepage on how to fix the flight models).

GLIDE SLOPE DEVIATION

· Correct the AP / check if your speed isn't too low.

The glide slope tracking for some aircraft in FS98 is very poor, often they loose tracking when 1 dot off. Some aircraft seem to track the ILS 1 dot below the g/s. The FS98 autopilot can be very lazy at first, then overreact when it's too late.

DEVIATION ON FINAL
· Set the advised V/S.

When 'AUTOLAND (V/S-…)' is indicated, make sure this V/S is set in the AP panel. If the aircraft gets too high above the g/s, you could increase the V/S (this can happen if the conditions change on short final). A deviation below g/s should correct itself within certain limits (below 150ft RA the g/s signal becomes less reliable).

· Check if your stick is in the neutral position / disabled ('K').

If not the aircraft can suddenly bank or pitch up/down during autoland, or it can slowly deviate.

· Check wind conditions / ILS suitable for autoland.

As with autolands in real aircraft you have to watch the performance of the AP, and take over manually if necessary. Autolands can't be made in every wind condition, check if there isn't too much crosswind or if the wind change from the Low Layer to the Surface Layer isn't too big.

Sometimes the ILS/runway isn't suitable for autoland.

HARD LANDING 

· Try a higher Final Approach Speed.

· Try a higher category if the aircraft flared too late.

· Try a lower category if the aircraft flared too early or if the thrust was retarded too early.

LATE LANDING

· Try a lower category if the aircraft flared too early.

· Try a higher category if the thrust retard was too late.

· Try a lower Final Approach Speed.

THRUST RETARD PROBLEMS

· If you use a throttle control/wheel, check if it's closed.

If not the thrust lever(s) could jump back again during/after Retard/Reverse. You can see small differences between the levers when they move, this won't cause problems.

6)  AUTO REVERSE
This program automatically controls the thrust reversers, so you don't have to press keys. Auto reverse is available for autoland, manual landing and rejected take-off.

LANDING

Upon touchdown the reversers will deploy if the speed is above 80kts and the thrust lever(s) are closed. Full reverse thrust is selected until 60kts, thereafter it's gradually reduced to be idle again at 30kts.

REJECTED TAKE-OFF

If you have to abort a take-off above 80kts, the reversers will deploy when the thrust lever(s) are closed and you start braking. 

If you have reverse on your throttle control (button etc.), it's more realistic to switch auto reverse off ('AR' or edit the default settings).

7)  RADIO UTILITIES
Frequencies/courses can be entered with keys 0-9 (not on the keypad):

N   
NAV1 frequency

NC  
NAV1 course (OBS)

M   
NAV2 frequency

MC  
NAV2 course (OBS)

A   
ADF frequency              

C   
COM frequency

T   
XPDR code

Now type the frequency/course right away with keys 0-9, don't pause for more than two seconds (you don't have to type '.' and you don't have to press Enter). Nothing will appear on the screen, a voice will tell you the new frequency/course if it's accepted.

Each radio set has a memory for a second frequency (standby frequency):

NN   
swap NAV1 active freq ( standby freq

MM   
swap NAV2 active freq ( standby freq

AA   
swap ADF   active freq ( standby freq

CC   
swap COM  active freq ( standby freq

It's possible to type a new frequency now (if you enter new frequencies this way, it's always  possible to recall the old freqency). A voice will tell you the new active frequency. Note: when you start, the standby freq of the NAVs and ADF will be the same as the active freq (so swapping has no effect until you've changed a freq).

You can swap the NAV1 and NAV2 active freqencies and the OBS courses:

NM   
swap NAV1 active freq & crs ( NAV2 active freq & crs

        (this can be useful because the AP can only track NAV1)

If you receive a VOR, you can get the TO/FROM Radial automatically:

NT   
NAV1 course TO

NF   
NAV1 course FROM 

MT   
NAV2 course TO

MF   
NAV2 course FROM

The course will be set and the OBS needle should centre, a voice will tell you the course TO/FROM the VOR. If NAV1 receives an ILS or Localizer signal the ILS/LOC course will be set automatically when pressing 'NT' or 'NF', you will hear a voice telling you that an ILS/LOC course is set.

If you receive an NDB, you can get the QDM/QDR:

AT   
ADF course TO (=QDM)

AF   
ADF course FROM (=QDR)

       A voice will tell you the course (there is nothing to be set). 

To check the Distance (no DME required):

ND   
NAV1 distance

MD   
NAV2 distance

AD
ADF distance

The ground distance is measured, which means it will be 0 when flying exactly overhead the beacon (DME uses air distance, it can indicate more than 0 when overhead).

Notes:
· The original A/C/N/T keys (to tune with -/+) don't function. (If you still want to use these keys; in source.zip is gpws98s.apl this version uses 'SHIFT-'A/C/N/M/X. You need to compile it yourself, see 'source code' section near the end of this doc.)

· You can turn of the voice ('SHIFT-V' VOICE hdg/alt-only / OFF), if you want it off by default, edit the source code.

PROBLEMS 

· If you can't select some COM/ADF frequencies, check these settings: 'Options'-'Preferences'-'Instrument'-'25 kHz COM Freq Increment' on and '100 Hz ADF Freq Increment' on.

· Key 'M' won't function as Magneto switch (in propeller aircraft) but you can use the mouse instead.

· When you set an ILS course with 'NT' it can be a few degrees off the published course, some sceneries aren't accurate.

8)  ATC

If you tune your COM Radio to 118.0 you can hear some random ATC (Air Traffic Control) messages in the background. The messages have no meaning they just add some atmosphere. Press 'CR' to adjust the COM RATE, if you want to hear very few ATC messages press '1' or if you want to hear a lot of ATC press '9'. After pressing 'CR' you have to type a value (0-9) within four seconds.

MORE ATC

It's very easy to add more ATC, if you are bored with the standard ATC wav files, you don't need to replace them because you can add new sets in separate subdirectories (you also don't have to edit the source code). You can download many random ATC wav sets of a much better quality, try them!

(just one example: ctratc.zip) These sets have 30 files, the names of these files need to be: 

fsatc_1.wav - fsatc_30.wav

If they have other names, you'd have to rename them. Sometimes a bat file is included which does that for you. Create a subdirectory (folder) in \ADV\WAV for each wav set. You need to pick the name of this subdirectory from the list below, the subdirectories are named according to the COM frequency on which the wav set can be heard. Move the new fsatc_1.wav - fsatc30.wav to this subdirectory. If you want to add a lot of sets its easier to unzip wavdir.zip in your \ADV\WAV subdirectory, this file contains all these directories (empty). (WinZip users: extract with 'Use Folder Names' checked, or use: pkunzip -d wavdir)

FOLDER/FREQUENCY LIST

\118.1 ( these are TWR freqs 
\119.1 ( these are APP freqs 
\121.7 ( these are GND freqs

\118.2      (Tower)
\119.2      (Approach) 
\121.8      (Ground)

\118.3 
\119.3      sometimes TWR also
\121.9    

\118.4                  
\119.4
\123.7 ( these are CTL / RAD

\118.5                  
\119.5 
\124.7      freqs 

\118.6                  
\119.6                  
\125.7      (Control/ Radar)

\118.7                  
\119.7                  
\126.7    

\118.8                  
\119.8                  
\127.7    

\118.9                  
\119.9                  
\128.7

Notes:
· 30 wav files is the maximum for one folder/frequency, so you don't have to try fsatc_31.wav

· If you use ATC sets with many long wav files (longer than 15sec), you could increase the default 'msgpause=15' setting in the source code to avoid sound problems.

· In GPWS98 modules background ATC is available via COM2 ('CD'), see module.txt for more info.
9)  ATIS
If you tune your COM Radio to 122.0 you will hear a simplified ATIS weather report of an airport (Automatic Terminal Information Service), this is a continuously repeated message containing:

· surface wind direction and velocity;

· cloud coverage and height (CB means Cumulonimbus, Thunderstorm clouds);

· QNH (altimeter setting) in mb and inches

Notes:

· The ATIS is set as default standby frequency ('CC').

· In GPWS98 modules ATIS is available via COM2 ('CD').

10)  CABIN ANNOUNCEMENTS
If you'd like to hear the Flight Attendant and some Pilot announcements, you can download fltcrw.zip (or attendant.zip, but not fltcrw98.zip), move the 9 wav files (except ding.wav) to your \ADV\WAV subdirectory, the original module or keys are not used.

Two switches influence these announcements:

'CA'    CALL ATTENDANT
· You don't need to call the Flight Attendant to hear the announcements, because she will do them anyway (when you start using the Fasten Belts switch). But you can use it to speed things up so you don't have to wait for a call (this will only function if there is something to say at that moment).

· Pressing 'CA' will also stop a previous announcement (or other adventure sounds).

· Press 'A' again within 3 seconds to switch the Announcements OFF/ON (default ON, but if you never touch the Fasten Belts switch you won't hear announcements).

'CB'    FASTEN BELTS  ON/AUTO/OFF 
· Press 'B' again within 3 seconds to cycle the belts ON/AUTO/OFF.

AUTO means ON with gear down or flaps selected.

AUTO means OFF when gear and flaps are up.

· Realistic use of the Fasten Belts switch:

Aircraft parked (default)
OFF

Passengers on board
ON

Climb (after departure procedure)
OFF (AUTO)

Descent (before arrival procedure)
ON

Aircraft parked
OFF


       Note: each first keypress 'CB' will automatically select these settings.

· Easy use of Fasten Belts (AUTO):

Aircraft parked (default)
OFF

Passengers on board
ON (AUTO)


       Note: you can still hear the announcements this way.


Announcements
By
Conditions

1
When passengers on board
Flt Attendant
Switch BELTS ON        (not moving + flaps up)

2
Before gate departure
Flt Attendant 
Automatic after a while  (not taxiing)

3
Before taxi / taxi-out
Flt Attendant 
Automatic after a while  (or parking brakes on/off)

4
Before take-off
Pilot 
Some time after FLAPS SET for take-off

5
During climb
Flt Attendant
Some time after BELTS OFF   (manual/auto)

6
During cruise / turbulence
Flt Attendant
When you switch BELTS ON  (manual only)

7
During descent
Pilot + Flt Att.
Decending 30% / BELTS ON:10%  (RA>2500ft)

8
During taxi-in
Pilot
Some time after FLAPS UP  (belts still on)

9
During taxi-in
Flt Attendant
Automatically after a while   (belts still on)

Notes:

· The flaps must be up to start with the first call (normally they should be up when parked), otherwise you'll start with the 3th call.

· Extra funtions:

'CAR'       Repeat announcement

'CA1-9'     Play/test announcement

'CA0'  
    Reset annoncements 

(the announcements are also reset by switching the attend calls off for more than 3 seconds, or switching the belts off for more than 3 seconds while on the ground)

· Sound problems: 

If announcement is started while another another sound was playing you'll hear it accelerated, unfortunately this is an FS98/APL sound problem, and sometimes an announcement is cut off by another sound. In both cases press 'CAR' to (stop and) repeat.

STARTING PROBLEMS

· If you can't start GPWS or other Adventures (FS98 freezes while loading), you probably didn't install the Adventure wav sounds from the FS98 CDROM, in this case put the FS98 CD in your player while running an Adventure.

· If it takes a long time to load GPWS98 (more than a few seconds), then go to your FS98 folder and open 'Fltsim98.cfg' with an editor. Search for:

[APL]

CACHE_WAV_FILES=1

change it to CACHE_WAV_FILES=0

· During startup GPWS performs a test, the test will take longer if you've reloaded GPWS98 or other adventures several times. After many reloads the test may fail, you'll see a GPWS98 system failure message: restart FS98.

(Info: The adventure speed increases each time an adventure is reloaded, GPWS98 fixes this problem by adjusting the adv speed after it's loaded (testing systems). When the speed becomes too high for GPWS98 to fix it, you'll get the failure message (preventing a lower frame rate and other problems), restarting FS98 will reset the adv speed.)

SOUND PROBLEMS

· When different sounds are played at the same time, you'll sometimes hear it accelerated like a winding tape or very slow, unfortunately this is an FS98/APL sound problem. Sounds cut off other sounds when they are more important.

· On some systems you can hear double altitude calls sometimes, I don't know what's causing this problem but it's not a GPWS98 bug.

· If you hear noise with the FS98 sound or when the GPWS sounds are gone, press 'Q' twice to turn the sound off and on again.

· You may need to adjust the volume of the GPWS/Adventure sound, depending on the volume of the other sounds which can vary a lot (engine), go to: 'Options'-'Preferences'-'Sound'- 'Adventures'.

KEYS

GPWS is made for standard US keyboards, the layout is something like this:

         ~ 1 2 3 4 5 6 7 8 9 0 - + | BS

        Tab Q W E R T Y U I O P [ ]

        Caps A S D F G H J K L : " Enter

        Shift Z X C V B N M < > ? Shift   

If you have another keyboard, some GPWS keys can be different, I haven't been able to test other keyboards. Some keys are easy to change now if you can do a bit of programming, see below.

SOURCE CODE

Editing the source code to change change keys, default settings, etc. is easier now, however you still need some basic knowledge (donating users can request versions with personal preferences). You need APLC32 V1.24 or higher. Unzip module.zip, edit gpws98.apl with a text editor, thereafter compile it by typing:

aplc32 -a -98 gpws98.apl

And there should be a new gpws98.adv, don't forget the -a option.

You can also edit the modules, these don't need to be compiled. 

To change keys search for: 'Assigning keys', to change default settings search for: 'Default settings' (for instance if you want the voice off by default; change voice=3 into voice=0, or if you want all take-off calls on; change vaa=0 into vaa=30 and v2r=0 into v2r=20). 

gpws98s.apl is a version which uses 'SHIFT-'A/C/N/M/X keys for the radios. 

If you want to put your own version on the net, contact me first.

FREEWARE $$$

· This program is free, and I'll try to keep it his way. However I would not be offended or anything if you send me money, an envelope with $5 or $10 would be very nice (any intergalactic currency accepted, send me a mail so I can give you my address, and you'll receive a personal GPWS maintenance and modification contract as soon as possible). Authors of shareware can make me happy with a free registration.

· Donating users I'll promise this: if I ever will be picked up by a UFO, I'll try to convince them to pick you up too, because you are a good human being. Only limited seats available, apply now! $10 users may even touch the controls. I'm pretty convinced that this is going to happen as I'm currently working on a secret project, I can tell you only this: it's a GPWS version for flying saucers (V40032.0gamma). If it scares you to be abducted, if you just want take a quick look or if you simply don't want to get involved in transgalactic affairs at all, please state this in your mail.

Can someone make a UFO as dynamic scenery? This way we can get used to see them pass by every now and then, otherwise we could get overexited when the real one comes to pick you up.

· Another reason to send a few $: I could go to work less, it's not that I hate my job (bankrobber) but it will decrease the chance of getting caught. If I'll get caught I wouldn't be able to work on GPWS for a long time!

· And finally: how often did the GPWS save your virtual life? Send me whatever your life is worth to you.

CONTACTS

www.flightsimmers.net/gpws (files/faq/news/messageboard) You can use the MessageBoard for questions, be sure you've read this doc first, many problems are answered here. 

gpws@earthling.net (only donating users are allowed to mail me stupid questions, no problem :-)

SOURCES

This program is based on the systems of modern jet aircraft (sources: Boeing, Airbus, Fokker, and the AlliedSignal/Sundstrand Ground Proximity Warning Computers). The sounds were recorded in a B737 simulator, in a B767 and directly from a GPWC. ss1/2 sounds sampled from New Order.

Thanks to Jorge Moreyra, Stamatis Vellis, Peter Wilding, Mike Wilkshire, Fred Solli, John Uitjens, Cars Burgers, to Phil Beautrow and Rob van Leest for the initial doc conversion, Martin H. Smith for APLC32, to Cor Dikland for FS98Class and to all beta testers. Greetings to you all.
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