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THE GLV2000 RNAV/VNAV GPS MULTI FUNCTION DISPLAY 

Introduction 
This is the complete Pilot Handbook for the GLV2000 (GPS/LNAV/VNAV Navigation system. The 
GLV2000 is a complete navigation and communication system, combining the functions of a GPS, 
LNAV and VNAV computer, as well as NAV1, NAV2, COM1, COM2, ADF and Transponder radios. The 
LNAV and VNAV computer can take complete control of the autopilot, interfacing with the GPS flight 
plan to control lateral (LNAV) and vertical/altitude (VNAV) navigation to every waypoint and the final 
destination. If desired, the VNAV system can take you right to the runway threshold. All you need to 
control during the flight is the throttle, flaps and gear.  
 

About this manual 
The Getting Started section describes and illustrates the General Operation of the unit in the form of 
step by step instructions. The General Operation Section goes into more descriptive detail on the basic 
features of the GPS, moving map, COM, NAV and Transponder radios. 
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Configuring Your Aircraft 
 
The GLV2000 MFD is easy to add to your favorite aircraft using the Control Center installed in the 
Project Directory. Use the Control Center Manual for extensive documentation for the Control 
Center, which is also installed in the Project Directory. 
  
The design of the MFD is as a direct replacement for the default MSFS GPS. It will fit in any panel 
within the same physical dimensions, and therefore, is interchangeable with this, or any similar 
type of GPS. We recommend the use of the Control Center, as it will do all of this for you 
automatically. 
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1.  Getting Started 
 

1.0 Introduction 
This guide describes the operation of the GLV2000 Color GPS/LNAV/VNAV/NAV/COM navigation 
system. The GLV2000 provides a new, higher level of accuracy integrity, integration, and flight 
planning capability, enhancing convenience for the pilot. 
 
The GLV2000 combines a large number of easily accessible controls to use the high-resolution color 
multi-function display, NAV and COM transceivers, GPS/WMS navigator, and transponder controller 
all in a single unit. 
 
This section of this Pilot's Guide covers the basic details, so you can get the most out of your 
GLV2000 quickly. This section and the General Operation section, when used with the simulator for 
practice, will prepare you to get the most out your equipment. 

1.01 Requirements 
The GLV2000 is designed for both Flight Simulator X. There are no other graphics or performance 
requirements for the software. But of course, low end systems will run Flight Simulator slowly or with 
some difficulty in functionality. The same will be true of the GS 500. Also, often programs running in 
the background in Windows will take up valuable system resources. It is always recommended that 
you free as much system resources as possible when running graphic heavy programs like Flight 
Simulator. 
 
We recommend you review the Appendix of this document for correct display settings in Flight 
Simulator on page 102 in order to obtain the best possible display quality. 

1.02 Overview 
The GLV2000 is more than just a GPS and Color Moving Map. It is a microprocessor controlled LNAV 
(Lateral Navigation) and VNAV (Vertical Navigation) system which follow a filed Flight Plan loaded 
into the simulator and takes control of the autopilot and settings for every phase of flight, thus 
freeing the pilot to perform all other cockpit tasks with greater ease and efficiency. 
 

1.021  INSTALLATION 
The GLV2000 installation program installs files into your Flight 
Simulator directory in the Project Directory, and makes entries in 
your system registry. No files or drivers are installed outside of the 
Flight Simulator directory structure. 
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1.021a  Files Installed On Your Hard Drive 

 
Checklist.pdf A concise checklist for an LNAV & VNAV flight 

plan 

 ControlCenter.exe The Control Center program 

 ControlCenterError.txt Error log maintained in case of problems or 
errors in the Control Center program 

 
Control Center Handbood.pdf Pilot Operating Handbook for the GLV2000 

Control Center configuration program 
 

 Error.txt Error log maintained by the GLV2000 MFD gauge 
running in Flight Simulator 

 GLV2000.cfg Configuration file for global settings and data 
used by the GLV2000 MFD gauge 

 InstallLog.txt Log of files installed by the GLV2000 installer 

 
Pilot Handbook.pdf This file.   

 
Quick Start Guide.pdf More condensed that this manual, the 30 page 

Quick Start Guide will help you get your first 
flights with the GLV2000 up and running. 

 Readme.txt Information file launched at the end of the 
GLV2000 installation process 

 sample_dll.xml Sample file for the critical  Flight Simulator X 
configuration file dll.xml, provided in case the 
installation program cannot for mat the file 
automatically. 

 
Additionally, the driver G500.dll should be installed in your Flight Simulator/Gauges folder. This 
driver is critical to the operation of the system, and the critical Flight Simulator X configuration file 
dll.xml must be configured in order for the simulator to recognize and load this gauge when Flight 
Simulator starts. If the installer fails to configure this file automatically, the sample_dll.xml file listed 
above can be used as a reference model to configure this file manually. 
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Warning 
If the G500.dll driver is not present in the Flight Simulator\Gauges 
folder, and/or if the driver is not properly configured in the simulator's 
dll.xml file, as outlined above, the GLV2000 MFD gauge will not work! 

 
In case the driver is not loaded into Flight Simulator when the 
GLV2000 MFD is switched ON in your aircraft panel, the following 
error message will be displayed. The MFD will not operate 
beyond that point. 

 
 
In this case we recommend reinstallation using the installer provided. 
 

1.021b  Registry Data 

Installation data and backup MFD preferences and settings are maintained in the following registry 
key: 
 

HKEY_CURRENT_USER\Software\FlightSim Developers\GLV2000 
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This key contains the subkeys Version 1 (this 
software version) and Data. The Data key is 
the backup record for your global settings and 
preferences. The main archive for this data is 
the GLV2000.cfg file found in the Project 
Directory. 

 

 

1.021c  Replacement Files and License Information 

Just go to our website:  http://www.fsd-international.com 
  
 
Select Account Login 
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You can login using your license ID, Customer 
ID, Email Address, Invoice Number or Nickname. 
These were established when you created your 
account and purchased the software. All can be 
found on the confirmation invoice sent to you 
when you placed the order.  A forgotten 
password link is also provided, which will send 
your password to the email address of record on 
the account. 
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Once logged in, select Licenses & Activations:  

 
 
There you will find the GLV2000 listed. Simply select your license ID hyperlink on the left and you 
will be provided with all of your license information and download link(s). 
 

 
  

1.022  SUPPORT 
See section 7.  Contacting Support on page 123. 
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1.1 Display and Controls Description 

 
Display Panel 

 

 
Figure 1.1a 

 
1. Power Switch 2. Nav Frequencies 3. Last/Next Wpt 4. Magnetic HDG 5. ADF Frequency 
6. WPT Info Window 7. COM Frequencies 8. Range Selector 9. LNAV/VNAV Ind 10. COM Ctrl Knob 
11. COM Freq Swap 12. Direct To Menu 13. Main Menu 14. Flight Plan Menu 15. Procedure Menu 
16, Enter Key 17. Clear Key 18. Selector Knob 19. XPDR Menu 20. Auto/Susp Ind 
21. Softkeys 22. Time Display 23. ADF Swap Key 24. ADF Knob 25. Escape Key 
26. NAV Swap Key 27. NAV Ctrl Knob    
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Figure 1.1b 

Softkeys 
  

 
 
 
 

Figure 1.1c 
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1.11 TURNING THE UNIT ON 
 
The power switch at the supper left hand corner of the unit toggles power 
on/off. The GLV2000 is tied to the avionics bus on the aircraft, and 
therefore, the master avionics circuit must be switched ON. Otherwise, 
the unit will have no power. 
  

 
When power is switched ON two opening screens will appear. 
 

  
Figure 1.1.1 

 
Note: When aircraft is loaded with a saved flight that begins with the aircraft in flight, the unit will 
be in the ON position if the aircraft avionics power switch is in the ON position. 

1.12 MAIN MENU 
 
To bring up the Page Menu, press the Menu Key twice. 

 
 
The Main Menu (Fig. 1.1c on page 12) will appear. 
 

1.1.2.1 SETTING PREFERENCES 
 
Particularly when first flying with the GLV2000, you will want to set your preferences. This gives you 
control over many of the display and menu colors, as well as message and alert sounds and other 
system parameters. 
 
The items on the preferences menu respond to the Selector Knob (Fig. 1.1a No.18 on page 10). 
Move the knob up or down to scroll up and down the list, and left or right to change the respective 
setting. Here you will find preferences for: 
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MSG POPUP ANNUNCIATOR- 
Select the sound that is annunciated when a 
system message is presented. 

ADVISORY ANNUNCIATOR-- 
Select the sound annunciated when a speed 
advisory is presented. 

AUDIBLE SPEED PROMPTS- 
Toggle speed advisory message ON/OFF. 

SPEED MONITOR - 
Select sensitivity of the speed monitor system 
from lenient to strict. 

DEFAULT VNAV TARGET- 
Select which VNAV mode is presented by 
default when VNAV is turned ON. See section 
2.5.1  VNAV Control Settings on page 32. 

PROMPT FOR DESCENT- 
Toggle annunciation of recommended 
beginning of descent phase ON/OFF. See 
section 2.52 on page 34. 

 

 
Figure 1.1d 

PROMPT NO ILS FREQUENCY- 
Toggle automatic annunciation of no ILS 
frequency tuned to NAV1 during an ILS 
approach. 
PROMPT GPS SWITCH ON ILS- 
Toggle automatic annunciation of reminder to 
switch the NAV/GPS switch to NAV during ILS 
approach. 

AUTO MESSAGE PROMPTS- 
Toggle whether messages will popup 
automatically (ON) or whether only a flashing  
MSG indicator will appear (OFF). 

 

USE AUDIBLE MESSAGE PROMPTS- 
Toggle audible chime when a message is available. 

AUTO HSI ON APPROACH- 
Do you want the diplay to automatically change to the HSI 
on approach. 

LOG FLIGHT DATA- 
Toggle flight data recorder ON/OFF. 

WPT SPEED DATA- 
Toggles the speed display (Fig. 1.3d #1) ON/OFF 
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1. Advanced settings. - See above. 
2. Data text color. 
3. Menu background color. 
4. Compass rose/arc color. 
5. Waypoint data and track colors. 
6. Water Color Selection. 
7. Map range data display on/off. 
8. Time Display on/off. 
9. Screen dimmer. 
10. Reference Speeds Menu 

 
Note 

When changing map details, such as water or compass 
color, it may be necessary to refresh the map screen in 
order to see the change. This is best accomplished using 
the Range Selector. 

 
Reference speeds are read automatically from the file 
GLV2000.cfg located in the aircraft's directory in Flight 
Simulator. If the file does not yet exist the data will be 
read from the plane's aircraft.cfg file when it is loaded in 
Flight Simulator.  If you used the Control Center utility 
this file was already be created for you. You can also 
change the values in this file manually prior to loading 
the aircraft. The file contains the following data: 
 
Vs1 Stall speed clean 
Vfe Stall speed full flaps 
Vno Cruise speed 
Va Maneuvering speed 
Vmo Maximum rated speed 
APVS Autopilot standard vertical speed 

 

 
Figure 1.1f 

  

 
Figure 1.1e 

If the stored data cannot be read, or if 
you want to change the reference speeds, 
you can do so by moving the cursor to the 
REF SPEEDS MENU selection and press 
ENT. 
 
You can reset these values as desired. 
Any changes made will be recorded in the 
aircraft's GLV2000.cfg file. 
 
Use the Selector Knob to 
scroll up and down the 
list. 
 
Move the knob left and 
right to increase or 
decrease the selection. 
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1.1.2.2 OTHER DATA 

The Main Menu also displays other data critical to the function of the system, and information that 
can be useful to the pilot. 

1. Aircraft Data. When the GLV2000 is loaded with the aircraft, it should read the data it needs 
from the plane’s aircraft.cfg file. This will provide the processor the necessary V speed data to 
determine rate/speed of climb and descent, cruise speed, approach speed and landing speed. 
If for some reason the GLV2000 is not able to retrieve this data, you will be prompted to 
enter it manually after the GLV2000 boots up. This speed data is necessary in order to 
calculate climb, descent and cruise speeds, time of descent, etc. If the data is not available 
the VNAV functions of the GLV2000 will be inoperative and the VNAV status Annunciator will 
display VNAV (see section 2.2 Main Display on page 27). 

2. Satellite data. A graphic display showing the GPS satellites in tune, and their signal 
strength. 

3. Microprocessor data and version. 

4. Time Data. Both local and Zulu (GMT) time. 

5. Aircraft position. Latitude and longitude, displayed in degrees, minutes and seconds, as well 
as aircraft indicated altitude, course and speed expressed in both ground speed and true 
airspeed (TAS). 

 

1.2 SOFTKEYS 

The Softkeys (Fig. 1.1b on page 11) are multi-function input keys that control system displays, menu 
access and control functions. Each key can have multiple functions, depending on the current display 
or mode of operation. The Annunciator above each key (Fig. 1.1b No.9) will display its current 
function. 

 

1.3   DISPLAY MODES 
There are two basic display modes; Map Mode and Compass modes. There are two compass modes 
provided. 
 

1.3.1 Compass Modes 

Two compass modes are available; Arc Mode and HSI Mode. The color of the compass rose is user 
selected via the main menu (see section 1.1.2.1, No.4 on page 14). 
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Figure 1.3a  
Arc Mode 

Figure 1.3b  
HSI Mode 

 
To switch between Arc and HSI mode, press Softkey 4 when it 
annunciates "HSI" or "ARC" (Fig. 1.3c). 
 
In HSI mode, Softkey 4 also functions as a declutter button. 
Sequential presses add more pointers to the display. The menu in 
Fig. 1.3c lists the pointers that will be displayed. If a particular 
navaid is not tuned into its respective radio the pointer will not be 
visible. 

 
Figure 1.3c 

 
 
1. Arc Compass Mode (Fig. 1.3d). Displays the forward looking 60 degrees (+/-) in a compass 

rose arc. Current magnetic heading is displayed digitally at the top of the rose. Current waypoint 
track is displayed via a track line on the moving map display. 
 
If navigation radio beacons are tuned in their corresponding direction needle will appear, as 
illustrated in Fig. 1.3d. These indicators are only visible if their respective radio is receiving. 
These can also be removed using the Declutter Key (Fig. 1.1b No.2 on page 11). 
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Figure 1.3d  

Main Display 
1. Speed Annunciators 4. NAV Annunciator 7. Flight Plan Track 10. Magnetic Heading 
2. HDG Bug 5. Map Range 8. Sequence Indicator 11. Track Indicator 
3. Compass Arc 6. Chronometer 9. Transponder 12. LNAV/VNAV Annun. 
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2. HSI Compass Mode (Fig. 1.3f). To change to HSI mode, depress Softkey 4. An information 

display will be visible to the lower left of the compass rose, showing NAV1 and VNAV information 
(when VNAV is active). Several needle pointers are available in this mode of operation.  
 
Press Softkey 4 when 'HSI' is annunciated. The level of detail can be selected by 
continually pressing Softkey 4. The display menu (Fig. 1.3e) will display for 
several seconds, showing the pointers being displayed.  
 

 

 
Figure 1.3e 

One further press, when Softkey 4 is annunciated 'ARC' will switch back to ARC 
Compass Mode. 

 
  

 
 

Figure 1.3f 
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1.3.2   Map Mode 

Map Mode is a north-oriented moving map, without a compass display superimposed. The map itself 
does not rotate with aircraft heading. The aircraft symbol in the center of the map rotates, showing 
direction. A digital Heading Indication is displayed with the aircraft symbol. 
 

 
Figure 1.3g 

Press Softkey 1 when annunciated 'MAP' to toggle between Map and 
Compass Modes.  
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1.4  TOPOGRAPHIC DISPLAY 

When 'TOPO' is annunciated for Softkey 3, pressing the key will switch the 
display map to Topographic Display (Fig. 1.4a).   

While in Topographic Display, the key is annunciated with a strikethrough. 

To return to Color Contrast display mode simply press Softkey 3 again. 

 

 

 

Using a highly refined graphics interface, the GLV2000 recreates a visual topographic landscape, 
color keyed by terrain altitude from the system’s terrain- database. The resulting display offers the 
pilot a realistic 3-D depiction of ground and water features, airports and obstacles in relative 
proximity to the aircraft, enhancing situational awareness. 

 

  
Figure 1.4a 

The terrain map is color keyed, depending on elevation. Mountainous or irregular terrain will appear 
as illustrated in the left hand image. Flat, or prairie terrain, closer to sea level, will appear as 
illustrated in the right hand image.  

Water, regardless of elevation, water will always appear as blue. 
 

Topographic Display is available in both Map and Compass modes. 
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1.4 DECLUTTER 

When DCLR is annunciated for Softkey 2 the Declutter Menu (Fig. 1.4a) will appear. Just keep 
pressing the key to change the Declutter level. The menu will disappear automatically after a short 
period. 

 

This will Declutter the display to eliminate several aspects of the 
display: 

1. Airports. 

2. VOR navigation aids. 

3. NDB Navigation aids. 

4. Airspaces. 

5. Flight plan information. 

6. Intersections 

7. Navigation data legend 

Figure 1.4a 

  

 

1.5 RANGE CONTROL 

The Range Control Knob (Fig. 1.1a No.8 on page 10) is a 2-way knob (up/down) that will zoom the 
map display in and out. 
 

1.6 SELECTOR CONTROL 
 

The Selector Control (Fig. 1.1a No.18 on page 10) is a multi-purpose 4 way Selector 
Knob that controls menu list selections and actions. It will be used in many aspects of the 
GLV2000. 

The cursor, which is used on many of the system menus, can be switched on and off by 
pressing the center of the sector knob in. 
 

 

 

1.7 SUSPEND 

When Softkey 6 is annunciated OBS the system will toggle between Suspend Mode and Auto 
Mode. 
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When in Auto Mode the GPS will automatically sequence to the next waypoint on 
the flight plan once the waypoint at the top of the list has been reached. In 
Suspend Mode the GPS will circle the waypoint at the top of the list in a holding 
pattern and not sequence to the next waypoint until Softkey 6 is depressed again. 
The indicator light directly above the Softkey 6 annunciates the present mode. 

Note: A flight plan must be loaded into the system, otherwise this system 
will be dark.  
 
 

1.8 ESCAPE 
 
When the Escape key is depressed during flight LNAV and VNAV control will be temporarily 
suspended, releasing control of all navigation to the pilot. This is intended primarily for 
emergencies, or for any reason that the pilot feels that manual control of the aircraft is 
needed.  

 

 

1.9 RADIOS 

The GLV2000 incorporates a complete communication system. It provides you with the function of a 
NAV1, NAV2, COM1, COM2, ADF and transponder radio, all in one easy to manage pilot interface. 
Integrating this functionality into the navigation environment enhances situational awareness. This 
section will provide you with an overview of how to control all of the radios and read their status. 
More detailed information can be found in section 2.11 Radios on page 73. 
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Figure 1.9a 

 
1. NAV Selector Knob  6. COM Frequency Swap Key 
2. NAV Frequency Swap Key  7. Transponder System 
3. ADF Selector Knob  8. NAV 1 & 2 Frequency Data 
4. ADF Frequency Swap Key  9. ADF Frequency Data 
5. COM Selector Knob 10. COM 1 & 2 Frequency Data 
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2.  General Operation 
This section provides the pilot with expanded information on all of the controls and systems of the 
GLV2000. 

2.1 How it Works 
The GLV2000 replaces the GPS, NAV, COM, ADF and Transponder radios normally found in the 
cockpit. It has the ability to control the autopilot lateral and vertical functions as well when in LNAV 
and/or VNAV modes. 
 
Note: For LNAV or VNAV modes to control the autopilot the autopilot master switch must be switched 
ON. The system will not do this automatically. 
 
Note: Turning the autopilot master switch OFF will have the effect of suspending LNAV and VNAV 
functions. In this case the annunciators will indicate a fault. See section 2.2 No.4 on page 27. 

 
The GPS system, described in section 2.3 on page 28, provides real-time satellite data on your 
aircraft position, and combined with its stored database of airports, navaids and geographical data, 
an all in one interface for navigation and communication is provided. 

2.1.1 THE ESCAPE (ESC) KEY 

There are always situations, too many to try and predict, where the aircraft orientation is simply not 
what the pilot wants it to be and needs to take over all control of the aircraft manually. This is 
particularly true for situations that nobody can predict. In this case, an Escape Key (ESC - Fig. 1.1a 
No.25 on page 10 and Fig. 2.1a below) is provided.  

 

Pressing this key will neutralize the autopilot system, discontinuing 
all lateral and vertical axes, and releasing the GLV2000 from any 
control over the aircraft. When in Escape Mode the yellow 
annunciator (Fig. 2.1a right) will blink. 

All control surfaces remain in their present positions, but the 
aircraft may pitch +/- as the autopilot will no longer be 
compensating for aerodynamic forces being encountered. The pilot 
will be in total control at this point. The autopilot master switch, 
however, will be remain ON. The pilot can manually reengage any 
of the autopilot axes during this period as desired. 

Pressing the ESC key once more will return the GLV2000 and the 
autopilot to its previous mode(s) and settings. 

 
 

Figure 2.1a 

2.1.2 SELECTING ITEMS – THE CURSOR  

Many of the menus and functions of the GLV2000 require the use of an operational moving cursor. 
This is always accomplished by the Selector Knob (Fig. 1.1a No.18 on page 10). Moving the knob 
up and down will move the cursor/highlighted selection up or down ↑↓. When highlighted, this is the 
active selection on the menu. Moving the knob left or right ⇔ will decrease (left) or increase (right) 
the value, or toggle it on/off. 
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2.1.3 DISPLAY BRIGHTNESS 
Normally the display is in bright mode. However, to dim the display, particularly for night flying, you 
can use the dimmer option on the main menu. See Setting Preferences in section 1.1.2.1 on page 
12.  
  

2.2 Main Display 
The Main Display Screen (Fig. 1.1a No. 1 on page 10), shown in contrast mode, is the primary 
information resource for the pilot to effectively manage his entire flight, navigation and orientation 
environment. 
 

 
 

Figure 2.2a 

 
 

 
 

Figure 2.2b 

 
 

Figure 2.2c 
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Figure 2.2d 

 

 

 

  

Figure 2.2e Figure 2.2f Figure 2.2g 

 
When the radio station is tuned into the respective receiver the frequency display will turn GREEN. 
Otherwise, the display will be either GRAY or white. 
 

1. NAV Radio Data. The items below correspond with Fig. 1.1a on page 10. 
a. NAV1 Section. 
b. NAV2 Section. 
c. NAV Standby/Selection Frequency. 
d. NAV Cursor. Push the center of the NAV control knob with a left click to switch control 

between NAV1 and NAV2. The cursor will move to that position, illustrating which 
mode the control is in. To adjust frequencies, turn the inner knob to increase/decrease 
whole number value, and the outer knob to increase/decrease the decimal value (see 
Fig. 1.1a No. 7). 

e. Active NAV frequencies. 
f. NAV1 and NAV2 station identity (ICAO). 

2. Waypoint Data. The items below correspond with Fig. 1.1a No.4. The color of the display 
can be changed via the main menu. See section 1.1.2.1 on page 12. If no flight plan is loaded 
this display will be blank with a No Waypoint annunciator. 

a. Next waypoint identity (ICAO). 
b. Distance to next waypoint, in nautical miles. 
c. Desired track, in degrees magnetic. 
d. GPS ground track (course to intercept desired track), in degrees magnetic. 

3. COM Data. The items below correspond with Fig. 1.1a No.3. 
a. COM1 Section. 
b. COM2 Section. 
c. Active COM frequencies. 
d. COM Standby/Selection Frequency 
e. COM Cursor. Push the center of the COM control knob (Fig. 1.1a No.5) to switch 

control between COM 1 and COM 2. The cursor will move to that position, illustrating 
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which mode the control is in. To adjust frequencies, turn the inner knob to 
increase/decrease whole number value, and the outer knob to increase/decrease the 
decimal value (see Fig. 1.1a No. 7). 

4. LNAV/VNAV Status Annunciators. When the mode is active, such as VNAV for example, 
the display will read green VNAV. If the mode is switched OFF the display will read VNAV. If 
the mode has been switched on by the pilot, but there is a fault due to other GLV2000 
settings, cockpit control switch positions, or data fault the display will read VNAV. Note: This 
display is NOT visible if no flight plan is loaded, as LNAV and VNAV are only available with a 
loaded flight plan. 

5. ADF Radio Data. The Standby/Selection Frequency is in white, on the right side. The active 
frequency is to the left. If the ADF radio is tuned to an active signal, the active display will be 
in GREEN. Otherwise it will be GRAY. Tuning the ADF frequency is accomplished using the 
ADF dual control knobs (Fig. 1.1a No.3). There are two modes for the control knob; UPPER 
and LOWER. In UPPER mode, the outside knob controls the 100s aspect of the frequency. The 
inner knob controls the 10s. Push the very center of the inner knob with a left mouse click 
and the mode will change to LOWER. Here the outer knob controls the single digit and the 
inner knob the decimal value (see Fig. 1.1a No.7 on page 10). 

6. Magnetic Heading Indicator. 
7. Compass Rose. 
8. Waypoint Track Indicator. 
9. Aircraft Location Symbol. 
10. Waypoint Sequence Status Indicator. 
11. Transponder Data. The items below correspond with Fig. 1.1a No. 8. When XPDR is 

annunciated on Softkey 8, the Transponder Menu is available. Press this key 
a. Altitude Encoding. When selected using the Selector Knob (Fig. 1.1a No. 6), turn the 

same control right to switch this mode ON, left for OFF. When on the transponder radio 
will also send ATC altitude information as well. Symbol (d) will illuminate when ON. 

b. Set code. Move the cursor here to change the transponder frequency. Move the 
Selector Knob (Fig. 1.1a No. 6) RIGHT, or press ENT (Fig. 1.1a No.16) to go to Set 
Code mode. In this mode the Softkeys will annunciate green digits, 0-7 . Just press 
the Softkeys in sequence. On the 4th digit the new transponder code will be 
automatically entered and Set Code mode will exit. 

c. Softkey 8 annunciator. When this reads XPDR access to these transponder functions is 
available. 

d. Altitude encoding annunciator. 
12. Navigation Beacon Bearing Indicators. 
13. Clock showing local time. Optional display – see section 1.1.2.1 on page 12.  
14. Map Range Indicator. Optional display – see section 1.1.2.1. 
15. Navigation Data Legend (Fig. 2.2f). 
16. GPS Speed Data (Fig. 1.1a No. 5). Uses GPS data, based on a loaded flight plan. If no flight 

plan is loaded this display will not be available. 
a. Estimated Time of Arrival (ETA). 
b. Estimated time Enroute (ETE). 
c. Vertical Speed, in feet per minute. 
d. Speed Increase/Decrease indicator. Based on available aircraft data. See section 

1.1.2.2 Other Data on page 15. 
e. Suggested speed in KIAS. Based on the aircraft data available, this provides the pilot 

with the suggested airspeed based on the phase of flight. 
f. Ground Speed in knots. 
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Figure 2.2h 

 
 
The Navigation Data Legend can be removed from the 
display using the Declutter function. See section 1.4 
Declutter on page 21 for details on its usage. 
 
The Navigation Data Legend contains the following 
information: 

1. NAV 1 Ident and DME 
2. NAV 2 Ident and DME 
3. ADF Ident and bearing 
4. VNAV Mode status. See section 2.5 on page 32 for 

more information on VNAV modes.  

 
 

Figure 2.2i 

2.3 GPS System Defined 
The altitude calculated by the GLV2000 is geometric height above mean sea level and could vary 
significantly from altitude displayed by pressure altimeters in aircraft. The U.S. Department of 
Defense-imposed Selective Availability (SA) programs may degrade GPS accuracy. 
GPS receivers operate by receiving and decoding very low power radio signals broadcast by 
satellites. In some situations other radio equipment or electronic equipment used in close proximity 
to a GPS receiver may create electromagnetic interference (EMI) which may affect the ability of the 
GPS receiver to receive and decode the satellite signals. In such event, the interference may be 
reduced or eliminated by switching off the source of interference or moving the GPS receiver away 
from it. 
 

2.3.1   WAAS 
Wide Area Augmentation System (WAAS) is a navigation aid system developed by the Federal 
Aviation Administration (FAA) to augment the GPS by improving its accuracy and availability. WAAS 
provides several advantages. First, the geosynchronous satellites provide additional ranging signals 
into the WAAS enabled receiver, increasing GPS system coverage and availability. Since WAAS 
monitors and corrects variations in the GPS positioning, the system is much more accurate with 
smaller alert limits. This smaller integrity limit supports the current generation of GPS approaches, 
Localizer Performance with Vertical guidance (LPV). Another advantage is that it allows WAAS-
equipped users to be able to flight plan and file for alternate airfields with GPS-based approaches. 
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2.3.2 LPV/WAAS 
The GLV 2000 also utilizes a Localizer Performance with Vertical Guidance (LPV) system to enable 
ILS like approaches in airports without ILS installation. These approaches will allow minimums as low 
as 200ft AGL before a missed approach must be executed, increasing safety and the chances of 
accomplishing a landing in poor weather conditions. 

2.3.3 THE NAV/GPS CONTROL SWITCH 

This control is critical for the GLV2000 to operate. It is NOT part of this unit. It is a separate 
component in the aircraft cockpit, which determines whether the autopilot control system will receive 
input from the GPAS system, or from the NAV1 radio. If this switch is NOT in the GPS position the 
LNAV system cannot engage the autopilot. The LNAV indicator will annunciate a fault. See section 2.2 
No.4 on page 27 for more information. 
 

2.4 LNAV Mode 

2.4.0  LNAV DEFINED 

Lateral Navigation (LNAV) provides a precise lateral path defined by the waypoints and legs in the 
flight plan. The LNAV computer supplies the aircraft autopilot with guidance commands to follow the 
path laid out by the flight plan. When engaged it will take control of the autopilot for you to 
determine whether it needs to be in HDG or NAV mode (the mode used for GPS control-see section 
2.4.2 on page 30 below). The goal is to reach the next waypoint in the most efficient manner 
possible. 

  
Note: For LNAV mode to control the autopilot the autopilot master switch must be switched ON AND 
the NAV/GPS switch MUST be in the GPS position. The system will not do this automatically. 
 
Note: Turning the autopilot master switch OFF will have the effect of suspending the LNAV functions. 
In this case the annunciators will indicate a fault. See section 2.2 No.4 on page 27 for more 
information. 

2.4.1  Activating/Deactivating LNAV Mode 

When first booting the GLV2000 (section 1.11 on page 12), the system has initialized and a flight 
plan is loaded the system will prompt you if you want to use LNAV control during the flight (Fig. 1.1a 
No. 9 on page 10 ).  

Press the ENT key for YES, or CLR for NO. 

  

You can also turn LNAV on or off any time using the NAV menu. When Softkey 5 has NAV 
annunciated, pressing it will produce the NAV menu. With LNAV Mode highlighted, move the 
Selector Knob (Fig. 1.1a No.18 or Fig. 1.1a No. 6) RIGHT to turn LNAV mode ON or LEFT to turn 
LNAV OFF. 
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LNAV mode can be released any time by: 

1. Switching the autopilot master switch OFF. When doing so LNAV mode will be temporarily 
suspended, until it is switched back on. When reengaged LNAV control will continue as before. 

2. Pressing the Escape Key (ESC). See section 2.1.1 on page 24. 

3. Open the NAV menu as described above in this section. If LNAV mode is switched OFF here, it 
cannot resume function until the NAV Menu is opened again and LNAV Mode is switched ON. 

 
Figure 2.3a Figure 2.3b 

 

 

 

Figure 2.3c  

2.4.2  Takeoff Pattern 

When starting on a new flight plan, while the aircraft is on the ground, the Takeoff Pattern Menu 
(Fig. 1.1b No. 1 on page 11) will open directly after press ENT (Yes) on the LNAV Activation Menu 
(Fig. 1.1a No. 9 on page 10) 
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Departure traffic patterns, or circuit are a 
standard path for coordinating air traffic. 
These are usually employed at small 
general aviation airfields. Most use a left 
pattern, but in cases where two or more 
parallel runways are in operation 
concurrently, the aircraft operating on the 
outermost runways are required to perform 
their patterns in a direction which will not 
conflict with the other runways. An airfield 
will define a circuit height or pattern 
altitude, that is, a nominal level above the 
field at which pilots are required 
(recommended in the US, FAA AC90-66A 
Para. 8c [2]) to fly while in the circuit.  
 

 
Figure 2.4a 

 
The GLV2000 offers pre-programmed departures that will stay within the local traffic pattern and 
altitude, rather than simply weave back and forth after takeoff seeking the next active waypoint. 
When the aircraft has flown the pattern to a point where the aircraft can be turned toward the 
waypoint track, without breaking the airport pattern, the system will annunciate that it is leaving the 
pattern. 

2.4.3  Waypoint Sequencing 

 

Waypoint sequencing is controlled by Softkey 6 (Fig. 1.1b No. 3 on 
page 11). Note that in order for this key to switch this control a 
flight plan must be loaded into the system, and the aircraft's 
NAV/GPS switch must be in the GPS position. 

 

If the NAV/GPS switch is in the NAV position the 
waypoint switching annunciator will display NAV.  

  

 
Figure 2.4b 

When waypoint sequencing is in AUTO mode, AUTO will be 
annunciated (Fig. 1.1b No. 3), and the GPS will automatically head 
for the next waypoint after the waypoint at the top of the flight 
plan list has been reached.  

To suspend waypoint sequencing press Softkey 6 and SUSP will be 
annunciated (Fig. 1.1b No. 4). When suspended the aircraft will 
remain in a holding pattern around the waypoint once it is reached, 
and will continue to do so until returned to AUTO mode. The GLV 
2000 boots in AUTO mode. See also section 1.7 on page 21. 

 
Figure 2.4c 
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2.5 VNAV Mode 

2.50 VNAV DEFINED 

Vertical Navigation (VNAV) is the vertical navigation flight profile, which is the predicted flight 
trajectory of the airplane in the vertical plane as a function of distance along the horizontal flight 
path defined by the flight plan. The VNAV computer provides to the autopilot's ALT function to follow 
the flight plan's vertical profile. When engaged it will take control of the autopilot for you to 
determine whether it needs to climb, maintain altitude, or descend. The goal is to reach the altitude 
assigned to the next waypoint, or destination airport. 

  
Note: For VNAV mode to control the autopilot the autopilot master switch must be switched ON. The 
system will not do this automatically. 

 
Note: Turning the autopilot master switch OFF will have the effect of suspending the VNAV functions. 
In this case the annunciators will indicate a fault. See section 2.2 No.4 on page 27. 

2.5.1  VNAV Control Settings 

When your flight starts, or when a new flight plan is loaded, you will be prompted by the system if 
you want to use VNAV mode for your flight (Fig. 1.1b No. 5 on page 11). 
 

Press ENT 
 

for Yes or CLR 
 

 
 

 

 
 

Figure 2.5a 
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If you select ENT for Yes the VNAV setting menu will 
appear, with the flight plan's default altitude settings. 
Here you can change the cruising altitude for the flight 
plan, the pattern altitude at the destination airport, 
and the following settings. Use the Selector Knob 
(Fig. 1.1a No.18 on page 10) to move the cursor up 
and down, or to increase (right) or decrease (left) 
individual settings: 
 

1. VNAV MODE - You can choose between the 
system automatically bringing you just to the 
pattern altitude, or all the way to the runway. 

2. AUTOPILOT MODE - In SLAVED mode the 
system takes complete control of the autopilot. 
In MANUAL mode the pilot must initiate 
autopilot changes. 

 
Figure 2.5b 

 
You can access the VNAV Setting Menu at any time by pressing Softkey 5, when labeled NAV (see 
Fig. 1.1b No. 5 on page 11). Just use the Selector Knob to move the cursor to the OPEN VNAV 
MENU  

position and either press the ENT Key.  

or move the Selector Knob right. 
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Use the Selector Knob to move the cursor to the 
PATTERN ALTITUDE setting. This setting may be very 
important with respect to the local elevation at your 
destination airport. If the terrain is relatively flat, the 
default pattern altitude is likely adequate.  
 
But if the local terrain in the vicinity of the airport is 
higher, with variations of altitude, it is advisable to 
set your pattern altitude higher, to avoid obstructions 
and terrain collision. 
 

  

 
Figure 2.5c 

Move the Selector Knob 
left (increase) or right 
(decrease) to change the 
pattern altitude.  
  

 

2.5.2  Flight Phases 

There are five phases of flight identified by the VNAV system. Note that in order for the VNAV system 
to work the processor must have the aircraft reference speeds loaded into the system See section 
1.1.2.2 on page 15 for additional information. 

 
1. Takeoff. During takeoff phase, all LNAV control is switched off, for ground operations and 

smooth takeoff. The VNAV control of the autopilot does not control the autopilot during 
takeoff, but rather, engages at 500 feet AGL. Once that altitude is reached, and if VNAV is 
engaged, the system will enter the flight plan cruise altitude into the autopilot and engage the 
ALT mode. Best takeoff speed is annunciated (Fig. 1.1a No. 5 on page 10). 

2. Climb. Best rate of climb speed is annunciated (Fig.15) and the aircraft’s default vertical 
speed is entered into the autopilot. This phase of flight is continued until cruise altitude is 
reached. 

3. Cruise. The system updates the autopilot if the altitude changes for each upcoming waypoint. 
Note that you can change these waypoint altitudes in flight. See Fig. 2.5f . 

4. Descent. The system calculates the distance needed to descend to pattern altitude at the 
destination airport, and the system will prompt you that it is time to begin the decent phase 
(see Fig. 1.1b No. 3 on page 11). Press ENT and the system will automatically update the 
autopilot with the appropriate settings to begin a smooth descent to pattern altitude. See 
Section 3.3.5   Descent on page 88 in the Procedures section for more detailed information. 

5. Landing. How you have the VNAV MODE set (Fig. 1.1b No. 6) is critical here. If VNAV is set 
to TO RWY, the system will bring the aircraft right down to the runway threshold, to the 
altitude you have selected as DECISION HEIGHT. If VNAV is set to TO PATTERN you must 
manually control your final descent altitude to the runway. 
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Figure 2.5d 

2.5.3  Altitude Menu 

Press the FPL Key to open the Flight Plan Menu. 
 

Press Softkey 3. It should be annunciated ALT.  This will 
open the Flight Plan Altitude menu.  

 
 

 
 

Figure 2.5e 
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Use the Selector Knob up and down to scroll through the waypoints. The map will 
center on each waypoint.  

  

 
The Altitude Menu also includes altitude information relevant to the flight plan, the current autopilot 
altitude setting, annunciators for VNAV modes. 
 

1. Flight plan title 
2. Waypoint list (start to finish) 
3. Waypoint type 
4. Airway in which the waypoint is located 
5. Flight plan cruise altitude 
6. Present autopilot altitude setting 
7. VNAV system On/Off annunciator 
8. VNAV mode annunciator 
9. Destination airport ICAO Ident 
10. Destination airport altitude ASL 
11. Assigned pattern altitude at destination 

airport. Can be manually changed, as 
advisable depending on local terrain. See 
section 2.5.1  VNAV Control Settings on page 
32 above for more details. 

 
The cruise altitude filed [5] shows what was issued 
with the flight plan, not reflecting any changes made 
above to individual waypoint altitudes. The actual 
autopilot altitude setting [6] is the real-time 
instruction to the autopilot. The VNAV mode 
indicators [7] [8] show the current system status. If 
both are illuminated green VNAV mode is active. 
Otherwise, if illuminated yellow, no VNAV 
instructions are being sent to the autopilot.  

 
  

Figure 2.5f 

 
As you scroll down the waypoint list, a legend on the 
lower right corner of the map is displayed (Fig. 
2.5g), showing the selected waypoint's Identity, 
distance, and the flight plan altitude assigned. By 
default all waypoints are assigned the flight plan 
cruise altitude. This assigned altitude is blinking, 
meaning it is subject to change. 
 

 
 

Figure 2.5g 
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To change an individual waypoint's 
altitude, move the Selector Knob 
right (+) or left (-). If VNAV is ON the 
autopilot will follow each individual 
altitude setting. 

 
 

  

 

2.6 Autopilot Control 

2.6.1  AUTOPILOT INTERFACE 
 
When VNAV or LNAV are active on 
the system, the GLV2000 will control 
the autopilot functions as illustrated 
in Fig. 1.1b No. 8 on page 11. 
 
When LNAV is active, the system will 
control the HDG and NAV functions 
of the autopilot, using them as 
needed. 
 
When the VNAV function is active the 
system will control the Altitude (ALT) 
mode and settings. 

 
 

Figure 2.6a 

 
Note: 

The autopilot master power switch must be on in order for the 
system to control the autopilot. The GLV2000 does not switch the 
autopilot master switch on or off! 
 

 

2.6.2  ANNUNCIATION 
 

 

When the respective mode, LNAV or VNAV is active and in control of the 
autopilot, its annunciator (Fig. 1.1a No.28 on page 10) will display green, as 
illustrated to the right [1]. Here both LNAV and VNAV active are 
annunciated. 
 
If the mode has been activated but there is a fault, such as the autopilot 
being switched off or the aircraft's NAV/GPS switch not switched to the GPS 
position, the fault will be annunciated as illustrated in [2], blinking red. If 
the mode has simply not been selected as active in the GLV2000 the display 
will annunciate gray, with a strikethrough as illustrated in [3]. 

 
Figure 2.6b 
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2.7 Flight Planning 
Once a flight plan has been loaded into Flight Simulator, the GLV2000 can add or delete waypoints at 
any point within the list of waypoints. See the Appendix: Loading a Flight Plan on page 103 for more 
details. 
 

2.7.1 OPENING THE FLIGHT PLAN MENU 
Press the FPL Key to open the Flight Plan Menu. 

 

 

Figure 2.7a 

 
The Flight Plan Menu consists of an elevation color keyed map, centered on your present location, 
the flight plan title, a list of flight plan waypoints, data on the current leg of the flight plan, and 
distance data on the length of the flight, distance remaining, etc. 
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2.7.2  FLIGHT PLAN DATA 
 

1. Flight plan title 
2. Current leg pointer. Indicates current leg of the flight 

plan. 
3. Individual waypoint in the flight plan list 
4. Magnetic heading from one waypoint to the next. 
5. Information on the current leg of the flight plan 
6. Distance and altitude date on the entire flight plan. 
7. Distance, in nautical miles, from one waypoint to the next. 

 
The data is based on the flight plan that is currently loaded into 
Flight Simulator. Control of the map display for each individual 
waypoint can be achieved using the Selector Knob. 
  
Move the knob up and down to change the 
highlighted selection on the list. When an 
individual waypoint is highlighted, the map will 
center the map on that point. A legend at the 
lower right corner of the map provides 
additional information on the waypoint 
 
Moving the knob right or left       will restore 
the center of the map to the current aircraft 
location. 

 

  

 

 

 
Figure 2.7b 
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2.7.3  ADDING WAYPOINTS 
A waypoint may be added at any point in the flight plan, between the first 
waypoint and the final destination. Softkey 4 (Fig. 1.1b No.4 on page 11) will 
annunciate WPT when a waypoint can be inserted. Press that softkey to open 
the Add Waypoint Menu. 
 

Note 
This key will not be annunciated if the 
departure airport, destination airport, or last 
waypoint on the list are highlighted. New 
waypoints cannot be inserted at those points! 

 

 
Figure 2.7c 

2.7.3.1  The Add Waypoint Menu 

 
The Add Waypoint Menu consists of an elevation color keyed terrain map, centered on the flight plan 
location where the new waypoint is to be inserted, an entry port to the database search engine to 
locate a new waypoint in the database, and data on the waypoint found by the search engine. 
 

 
Figure 2.7d 
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1. Flight plan title 
2. Insertion point of the new waypoint, showing the two 

waypoints between which the new waypoint will be 
inserted. 

3. Highlighted display showing the status of the search 
engine. 

4. Data on the waypoint currently displayed by the search 
engine. 

5. Message annunciator, showing the next step in the process. 
 

When you open the Add Waypoint Menu the 
selected waypoint will be highlighted in the 
search engine display (3). 
 
To engage the search engine, use the 
Selector Knob. Move the selector right and 
the search engine will be ready to engage. 
You will see the first letter  

 
At this point, you can either use the Selector Knob to move 
the data cursor or scroll through the individual letters 
alphabetically to find the waypoint you are looking for. 
Alternatively, (easier way) you can use your keyboard and 
simply type the ICAO code for the desired waypoint. Waypoints 
nearby can be seen on the map display. You can use the 
Range Knob (Fig. 1.1a No. 8 on page 10) to expand the 
viewing area. All relevant waypoints within the range scale you 
selected will be displayed. 

 
Figure 2.7e 

 
Press the ENT Key as 
prompted to enter this new 
waypoint. You will be 
prompted to confirm that you 
wish to enter this waypoint. 

 

or the CLR Key to cancel the 
operation.   

 
 If the CLR key is pressed, the display 
will return to standard Map View (Fig. 
1.2a). 

 
Figure 2.7f 
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2.7.3.2  Waypoint Validation 

The system evaluates each new 
waypoint that is selected in the process 
described above. If the new waypoint is 
consistent with the flight plan, in terms 
of distance and bearing between the two 
insertion points, the prompt (right) will 
appear. 
 
However, if this new waypoint seems 
inconsistent with the flight plan and 
insertion point, you will be prompted 
cautioning you that this is likely not the 
best waypoint to add. If the new 
waypoint is way off course, or is a 
duplicate of a waypoint already on the 
list, the new waypoint insertion will be 
rejected outright. 

 
Figure 2.7g 

 
 

2.7.4  DELETING A WAYPOINT 
 
Deleting any waypoint is a simple process. Just 
open the Flight Plan Menu as described above 
(right). When a waypoint that is valid for deletion 
is highlighted on the list, Softkey 5 will 
annunciate DEL. Simply press this key and the 
confirmation message (right) will appear. Just 
press the ENT Key as prompted to delete this 
waypoint,  
 
Press the ENT Key as prompted to 
delete this waypoint,  

or the CLR Key to cancel the 
operation.   

 
If the CLR key is pressed, the display will return 
to standard Map View (Fig. 1.2a). 
 

 
Figure 2.7h 
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2.7.5   DIRECT TO NAVIGATION 
A Direct To (DTO) Flight can be initiated at any time, or at the beginning of your flight. 
 

Note 
If a flight plan is already loaded into the simulator, it 
will be discarded and the Direct To flight plan will be 
loaded in its place. 

 
 
 
To create a Direct To flight plan, press the Direct To Key. 

 
 

 
Figure 2.7i 
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The Direct To Menu will appear on the right side 
of the screen. 
 
The menu contains information useful in locating 
and selecting a destination airport for a Direct To 
flight. 
 
Move the Selector Knob 
once to the right to activate 
the search engine. The first 
letter/digit in the facility field 
will blink. 
 
 

 

 

You can use the selector knob to scroll through the           
the destination airport you are looking for. 
 

 

 

 

 

 
Figure 2.7k 

 

Press the ENT Key to load the destination into the system. 
 

  
 
You will be prompted to confirm the Direct To flight plan and new destination. 
 

Press the ENT Key a 2nd time to confirm the new flight plan. 
 

 
You can still cancel the operation at this point 
by pressing the CLR Key.  

 

 
Figure 2.7l 
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When the new Direct To flight plan is loaded into the system the Fuel 
Totalizer menu will appear on the right side of the screen, in place of the 
Direct To Menu. 
 
The Fuel Totalizer provides the pilot with an accurate digital display of fuel 
remaining, trip fuel and total fuel used in relation to the entire flight plan. See 
section 2.10 on page 71 for proper use of the Fuel Totalizer Computer. 
 
To close the Totalizer Menu press Softkey 7, which 
is annunciated "TTL". 

  

 
Figure 2.7m 

 
 

2.8  Database Access 

2.8.1  INTRODUCTION 
The GLV2000 utilizes the entire database incorporated into Microsoft Flight Simulator®. Access to this 
data is attained by utilizing the Navigation Page Menus. Access to the data in your flight plan is 
also available via the Flight Plan Menu described in section 2.7 Flight Planning on page 38. 
 

2.8.2  NAVIGATION PAGE MENU ACCESS 
To bring up the Page Menu, press the Menu Key once. 

 
 
The Page Menu (Fig. 2.8a) will appear. 
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Figure 2.8a 

 
 

 
When you open the Page Menu each 
available page will be highlighted when using 
the Selector Knob. Move the selector up or 
down to highlight the page you want.  
 
Press the ENT key to bring up that page.  

 

 
 Figure 2.8b  

 
The desired page will be presented, along with a color map centered on the relevant item. 
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Figure 2.8c 

By default, the color map will be in topographical mode. To switch to a color contrast display press 
Softkey 3, as described in section 1.3 on page 15. 
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Color contrast mode eliminates the elevation and topographical detail. 
 

 
Figure 2.8d 

 
To change pages, press the Menu Key again (once). 
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The Page Menu will appear again. Just select the next page you want and press the ENT Key again. 
 

 
Figure 2.8e 

 
 

2.8.3  INFORMATION PAGES 
The Information Pages are searchable portals to the system database. When an 
information page is called up the cursor is OFF. To search the database press the 
center of the Selector Knob as described in section 1.6 on page 21. 
 
To engage the search engine, use the Selector Knob. Move the selector right and the 
search engine will be ready to engage. You will see the first letter 

 

 
At this point, you can either use the Selector Knob to move the data cursor or scroll through the 
individual letters alphabetically to find the waypoint you are looking for. Or (easier way) you can use 
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your keyboard to simply type the ICAO code for the desired waypoint. The current object in the 
search engine will be displayed on the map. 
 
2.8.3.1  Airport Information Page 
 

 
Figure 2.8f 

 
Complete information on every airport available in the database is provided: 
 
 Complete airport name and city. 
 Latitude/longitude coordinates. 
 Airport elevation. 
 Type(s) of fuel available. 
 Listing of all runways with headings and lengths, lighting information and surface type. 
 Complete listing of all COM radio frequencies associated with this airport. 

 
When opening the page, the airport ICAO identifier will be highlighted and blinking. If not press the 
center of the Selector Knob as described above. 
 
Move the knob right to engage the search engine. The first letter will blink. Then 
you can use the selector knob to scroll through all of the alphanumeric values, or 
just use your keyboard to type an ICAO identifier. 
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Once the airport you want is up in the search engine press the ENT 
Key to lock this airport to the page.  

 

 
Use the Selector Knob Down to go through the 
rest of the airport name data and you will 
arrive at the runways field. 
 
 

 

The first runway located at this airport will be 
highlighted. Use the selector knob left or right 
to scroll through the remaining runways at that 
airport (providing there is more than one)  

 
The runway length, heading, surface type and lighting (if any) 
are also provided. 

 
Figure 2.8g 

 
Use the Selector Knob Down again to go to the 
COM frequencies list. Continue using the 
Selector Knob down to go through all of the 
frequencies available. 
 
 

 

 

 
Figure 2.8h 
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To scroll through the COM frequencies 
associated with this airport, move the Selector 
Knob to the right until the highlighted cursor 
moves to the top entry in the Frequency List.  

 
 
 
Move the Selector Knob up or down to scroll 
through the list. 

 
 

 
 
 
If you would like to insert one of these frequencies 
into your COM Standby frequency, press the ENT 
Key to transfer. 

 

 

 

The frequency will be applied to 
either your COM 1 or COM 2 
radio, depending on how your 
COM Radio Selector Cursor is 
set, as described in section 
2.11.2.1 - COM Radio Controls 
on page 74. 

 

 
Figure 2.8i 
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2.8.3.2  Intersection Information Page 

 

 
Figure 2.8j 

 
Move the knob right to engage the search engine. The first letter will blink. Then 
you can use the selector knob to scroll through all of the alphanumeric values, or 
just use your keyboard to type an ICAO identifier. 
 
Once the Intersection you want is up in the search engine press the 
ENT Key to lock this Intersection to the page.  

 

 

 
The exact map coordinates for the Intersection is provided, along with data on the nearest VOR 
beacon, including its radial and distance from this point. 
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2.8.3.3  NDB Information Page 

 
Figure 2.8k 

  
Move the knob right to engage the search engine. The first 
letter will blink. Then you can use the selector knob to scroll 
through all of the alphanumeric values, or just use your 
keyboard to type an ICAO identifier. 
 

 

 
 
If you want to load this frequency into the ADF 
Radio standby frequency, just press the ENT 
Key to transfer. 
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2.8.3.4  VOR Information Page 

 

 
Figure 2.8l 

  
 
Move the knob right to engage the search engine. The first letter will blink. Then 
you can use the selector knob to scroll through all of the alphanumeric values, or 
just use your keyboard to type an ICAO identifier. 
 
Once the VOR beacon you want is up in the search engine press the 
ENT Key to lock this beacon to the page.  

 

 

 
 
The exact map coordinates and frequency for the beacon are provided, along with data on the 
nearest airport, including its radial and distance from this point. 
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To enter this VOR into 
your NAV 1 radio standby 
frequency, move the 
Selector Knob to the 
down position to move 
the highlighted cursor to 
the Frequency field. 
 

 
 
 

Once the frequency is 
highlighted just press the 
ENT Key to transfer the 
frequency to the NAV 
Standby value. 
 

  
Figure 2.8m 

 
The new frequency will be added to either your NAV 1 or NAV 2 
radio, depending on where you have the NAV Radio Selector 
Cursor set as described in section 2.11.2.2 - NAV radio 
controls on page 74. 
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2.8.4  NEAREST FACILITY PAGES 
The Nearest Facility pages provide you with information on the airports, intersections and 
navigational aids in general proximity to the location of your aircraft. Usually within a 10-20 mile 
radius of your present location. 
 
Access the Page Menu as described above in section 
2.8.2 on page 45. 
Use the Selector Knob to move the cursor down to the 
Nearest Pages.  

 
 
Once the page you want is highlighted press the ENT 
Key to bring up this page.  

 
 
Each of these pages is described below. 

 
Figure 2.8n 
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2.8.4.1  Nearest Airport Page 

 
Figure 2.8o 
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There are four scrollable fields in the Nearest Airports menu: 
 

1. Airport List 
2. Runway list for the highlighted airport 
3. List of COM frequencies for that airport 
4. List of approaches available for that airport 

 
 
After  opening the page  press the center of the Selector Knob. 
The airport ICAO identifier will be highlighted and blinking 
 
 
To move the highlighted cursor to the next 
scrollable field move the Selector Knob to the 
right. 

 
 
Move the knob down to scroll through the list of 
nearest airports. If runway, frequency and 
approach information are available at that 
airport the data fill be displayed in the labeled 
data fields. 
 
 

 

 
Note 

Not all airports have COM frequencies and approaches 
associated with them. In this case those fields will be blank. 

 

 
Figure 2.8p 

 
 
If the highlighted cursor is on the top scrollable field (Fig. 1.2a No.1), 
you can switch to the Airport Information Page if desired (section 
2.8.3.1 on page 49). 
 
If you would like to switch to that Page for that airport, 
press the ENT Key to transfer.  

 

 
Figure 2.8q 

To review all of the runways available at that 
airport move the Selector Knob to the right, from 
the Airport List. 

 
 
 
Move the Selector Knob up or down to scroll 
through the list. 

 
 

  

 
Figure 2.8r 
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To scroll through the COM frequencies 
associated with this airport move the 
Selector Knob to the right until the 
highlighted cursor moves to the top entry in 
the Frequency List (Fig. 1.2a7, No.2). 

 

 
 
 
Move the Selector Knob up or down to scroll 
through the list. 

 
 

 
 
 
If you would like to insert one of these 
frequencies into your COM 1 Standby frequency,  
press the ENT Key to transfer. See Fig. 1.2b0. 

 

 
The frequency will be transferred to 
either COM 1 or COM 2, depending on 
where you have the COM Display 
Cursor set. See section 2.11.2.1, page 
74, on operation of this control. 

   
Figure 2.8s 
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2.8.4.2   Nearest Intersection Page 

 

 
Figure 2.8t 

 
 
 
Move the Selector Knob up or down to scroll through the list. 

 
 

 
 

 
Latitude and longitude coordinates of the intersection selected are provided, along with the nearest 
reference VOR. 
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2.8.4.3   Nearest NDB Page 

 

 
Figure 2.8u 

 
 
 
Move the Selector Knob up or down to scroll through the list. 
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If you want to load this frequency into the ADF 
Radio standby frequency, just press the ENT 
Key to transfer. 

 
 

 
Figure 2.8v 

2.8.4.4  Nearest VOR Page 

 

 
Figure 2.8w 
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1. Frequency List 
2. City/location 
3. Local magnetic variation 
4. VOR type (Terminal, Low Altitude, High Altitude, Localizer) 
5. Map coordinates (latitude and longitude) 
6. VOR Frequency 

 
 

 
 
Move the Selector Knob up or down to scroll through the list. 
 

 

 
 
 
 

 
 
 
 
If you want to load this 
frequency into the NAV 
Radio standby 
frequency, just press 
the ENT Key to 
transfer. 

 

 

 
Figure 2.8x 

 
The new frequency will be added to either your NAV 1 or NAV 2 
radio, depending on where you have the NAV Radio Selector 
Cursor set as described in section 2.11.2.2 - NAV radio 
controls on page 74. 
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2.9  Procedures Menus 
The Procedures Menu is used to select the type of approach and initiate approach commands to the 
system  

2.9.1   USING THE PROCEDURES MENU 
. 
 

 
Figure 2.9a 

 

Press the PROC Key to access the Procedures Menu.  
 

 
1. Options window.  This allows you to initiate commands to the system. Note that an 

approach must first be selected before the ACTIVATE commands are available. 
 

Press the Enter Key to make your selection.  
  

2. Status windows. If no approach is loaded it will annunciate "NONE". Otherwise the approach 
runway, transition name and approach type will be annunciated. If this data appears the 
approach is loaded into the system, and there is no need to select ACTIVATE APPROACH. 

3. Title of the active flight plan. 
4. Flight phase annunciator. See section 2.5.2 on page 34 for more information on flight phases. 
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2.9.1.2   The Select Approach Command 

You can use this command at any time, and during any flight phase. This command is used to select 
the airport runway for landing, and determines what kind of approach to the runway to undertake.  
 
At any time during the process, prior to loading the approach, you can cancel the 
operation using the Clear Key.  
 
 
When SELECT 
APPROACH? is 
highlighted in 
the Options list, 
press the 
ENTER KEY. 

 

 
A list of runway approaches 
(Fig. 2.9c) will display. This 
list contains all of the 
runway approaches in the 
database available for this 
airport. 

 
Figure 2.9b 

  

 
Use the Selector Knob 
to scroll up and down the 
list. 

 
Press the 
ENTER KEY to 
select the 
runway desired. 

 

 
The TRANSITION 
annunciator will remain 
dark until an actual 
transition has been 
selected.  

Figure 2.9c 
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When the runway has been 
selected you will be 
prompted to load the 
approach transition, as a 
vector to final, or to an 
approach/hold vector to 
one of the Intersections on 
the flight plan list prior to 
the destination airport. 
 
 
Press the 
ENTER KEY to 
make your 
selection. 

 

 
 

 
Figure 2.9d 

  
The name of the selected 
transition will now be 
highlighted in the 
TRANSITION annunciator. 
This is a prompt to load 
the transition. 
Press the ENTER 
KEY to load the 
transition. 

 

 
You will then be returned to 
the main screen. At this 
point the approach and 
transition are activated. 
The approach will take you 
through the landing pattern 
assigned to this airport until 
you activate "VECTOR-TO-
FINAL". 

 
Figure 2.9e 
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2.9.1.3   The Activate Vectors to Final Command 

 
When ready to land 
press the PROC Key 
once more. 

 

 
With ACTIVATE VECTOR TO FINAL 
highlighted in the Options list  
press the ENTER 
KEY to initiate 
landing. 

 

 
The system will initiate the 
landing sequence. If VNAV 
mode is active, and VNAV Mode 
is set to RWY, the system will 
control the aircraft descent all 
the way to the runway. See 
section 2.9.2 on page 66 for 
more detailed information.  

Figure 2.9f 

 2.9.1.4    Auto Prompt for Procedures Menu 
 
The GPS system updates the distance 
to your destination airport, following 
along the flight plan waypoints, at all 
times. When this distance is 15 nm or 
less the Auto Prompt feature will open 
the Procedures Page for you 
automatically, prompting you to 
select your approach runway and 
transition. 
 
By default this feature is ON. To 
change this open the advanced 
settings menu as described in section 
1.1.2.1 on page 12. 

 
Figure 2.9g 
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2.9.1.5   Auto HSI Display 

 
By default, when an approach is 
loaded the display will automatically 
switch to the HSI display. See Fig. 
1.2b. 
 
To turn this feature off use the 
Advanced Settings menu as described 
in section 1.1.2.1 on page 12. 

 
Figure 2.9r 

The NAV 1 needle will automatically point to the runway direction when the runway's ILS frequency 
is tuned into the NAV 1 radio. 

The needle will be gray, with a white outline, as illustrated in Fig. 2.9s.  
If VNAV is set to TO PATTERN the ILS needle will be colored its standard yellow when the 

ILS frequency is in tune.  
 
The CDI needle will remain centered until final approach, at which time it will reflect deviation from 
runway/ILS track. 
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Figure 2.9s 
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 2.10   Fuel Totalizer 

The Fuel Totalizer Computer display provides the pilot with 
accurate information regarding the aircraft's fuel status, as it 
applies to the entire flight plan. The Totalizer display can be 
brought up in any map display mode. It will appear on the right 
hand side of the screen, as illustrated in Fig. 2.10a.  

 

To access the Totalizer Display, press Softkey 7 
when 'TTL' is annunciated. 

 
The Totalizer is a powerful fuel management system that provides 
you with a concise overview of the fuel status over the course of 
the entire flight plan. Each waypoint is listed, along with its 
cumulative distance and estimated fuel usage. 

Fuel usage is based on actual fuel performance during the flight. 
And average of this fuel performance is stored in the Totalizer's 
memory for use at the beginning of the next flight, so that you 
can predict your fuel usage during ground operations. On your 
first flight with a particular aircraft the system uses the plane's 
published range and fuel capacity as a basis for a default value. 
The aircraft's range is not part of the data provided in the plane's 
aircraft.cfg file, but is a value you can add using the Control 
Center when configuring the plane for the GLV2000. See the 
Control Center Handbook, page 18, for more details. 

 
Figure 2.10a 

 
 

 

Note 

The Totalizer Computer is only available when a 
flight plan is loaded into Flight Simulator. 
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Each waypoint in the flight plan appears on the Waypoint 
List, and contains the following information: 
 

1. Waypoint ICAO code identity 
2. Distance to waypoint. This is the total 

accumulated distance along the flight plan. For 
information on the distance between any two 
waypoints, use the Flight Plan menu as outlined in 
section 2.7.2 on page 39. 

3. Fuel To Destination (FTD). This is an estimated 
fuel usage, cumulative along the flight plan, based 
on fuel usage. At the beginning of the flight an 
average fuel usage figure is used based on the 
aircraft's type rating. 

4. Fuel Availability. If the estimated fuel usage at 
this point in the flight plan is within the aircraft's 
fuel capacity the indicator will show green, 
otherwise it will show red. See figure 2.10c. 
 

 
 

 
Figure 2.10b 

 
F 

 

F 
 

 
Sufficient Fuel 

 
Insufficient Fuel 

 
The Totalizer also drives a fuel annunciator on 
the main display screen. If there is insufficient 
fuel to complete the entire flight plan, the 
annunciator will display yellow. If there is 
insufficient fuel to reach the next waypoint it 
will flash red, and an audible alarm will sound 
every 15 seconds. If there is sufficient fuel for 
the entire flight plan there is no annunciation. 
 

  

 

Figure 2.10c 
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2.11 Radios 

 
Figure 2.11a 

2.11.1 INTRODUCTION  
The GLV2000 MFD incorporates four radio units: 

1. NAV1 Radio 

2. NAV2 Radio 

3. ADF Radio 

4. Transponder 
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2.11.2 CONTROLS 
The NAV, COM and ADF radios utilize a dual control knob control to adjust the 
upper and lower frequency sets. The outer knob changes the decimal value of 
the frequency. The inner knob controls the whole number value. 
  
The system controls two NAV and COM radio units. NAV 1, NAV 2, COM 1 and 
COM 2.  Pushing the center knob switches the control between radio 1 and 2. 
 
When the respective radio is receiving a signal the active display will illuminate 
GREEN. Otherwise it will display in GRAY. When it is detuned to a non-existent 
station, there will be no Ident display at all. 

 
 

Figure 2.11b 

 

 

 

Figure 2.11c 

 

 

Figure 2.11d 

 

2.11.2.1   COM Radio  

The COM display window (Fig. 2.11d) consists of an active and standby frequency display for both 
COM 1 and COM 2. Switch control between the two radios by pressing the Center Knob as 
illustrated in Fig. 2.11b. The Control Knob (Fig. 2.11b) changes the standby frequency. 

 

The Cursor (Fig. 2.11d) position indicates which radio unit is subject to change.     

  

Press the COM Swap Key (Fig. 2.11a) to load the standby frequency into the active 
frequency.  

 

2.11.2.2   NAV Radio 

The NAV display window (Fig. 2.11c) consists of an active and standby frequency display for both 
NAV 1 and NAV 2. Switch control between the two radios by pressing the Center Knob as described 
in Fig. 2.11b. The Control Knob (Fig. 2.11b) changes the standby frequency. 
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The Cursor (Fig. 2.11c) position indicates which radio unit is subject to change.     

  

Press the NAV Swap Key (Fig. 2.11a) to load the standby frequency into the active 
frequency.  

2.11.2.3   ADF Radio 

Frequency change is accomplished using the ADF Control Knobs (Fig. 2.11a). 
There are two control scales for the ADF radio control; upper scale and lower 
scale: 

• Upper Scale. The outer knob (Fig. 2.11b) changes the frequency by +/- 
100 with each increment. The inner knob changes the frequency by +/-
10 with each increment. 

• Lower Scale. The outer knob changes the frequency by +/- 1 with each 
increment. The inner knob changes the decimal value by +/- .1 with 
each increment. 

 
Pushing the Center Knob (Fig. 2.11b) switches between upper and lower scale. 

 
 

Figure 2.11e 

 

The Control Knob (Fig. 2.11b) changes the standby frequency. 

 

The Cursor (Fig. 2.11c) position indicates the standby value to change.     

  

Press the ADF Swap Key (Fig. 2.11a) to load the standby frequency into the active 
frequency.  
 

2.11.2.4  Transponder 

The Transponder frequency display and control are on 
the lower right of the unit. Press Softkey 8 when 'XPDR' is 
annunciated to access the Transponder Menu. 
 
The altitude-reporting 
capability of the 
transponder transmits 
your aircraft's PRESSURE 
ALTITUDE when the 
Altitude Encoder selection 
is ON. An 'A' symbol will 
appear when this feature 
is active.  

 
 
 

 
 

Figure 2.11f 
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To set a new transponder code, use the Selector 
Knob to scroll down and highlight "Set Code". 

 

Then press the Enter Key 

 
 

 
 
 

 
 

Figure 2.11g 

 
The annunciators for the Softkeys will offer the integers 0 - 7, illuminated in green. Just press the 
desired numbers in sequence. Once a 4 number combination is entered, the new Transponder 
frequency will automatically set and the annunciators and keys will return to their normal mode. 
 
 

2.11.3   SETTING FREQUENCIES BY MENU 
The airport, VOR and NDB information and nearest facility pages will allow frequencies to be set by 
using the Enter Key. See section 2.8 - Database Access on page 45, and these respective pages for 
more information. 
 

2.11.4  RADIO FAILURES 
 
In a case where is a failure in one of the navigation or 
COM radios, the display for that radio frequency will 
annunciate FAIL.  
 
If you press CLR, an advisory message will 
display every five minutes until the failure is 
resolved. 

 

Pressing ENT will permanently delete this 
warning.  

 
 

 
Figure 2.11h 
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2.12 Annunciators 

2.12.1   OVERVIEW 
There are numerous displays and messages/prompts programmed into the system. They can be 
categorized into two different basic types: 
  

1. Status Annunciators 
2. Message Annunciators 

 

2.12.2   STATUS ANNUNCIATORS 
The display screen includes numerous status annunciators, as illustrated in Fig. 2.12a. These are 
provided as part of the main display to provide the pilot with up to date information on speed, 
navigation data, map parameters, and other important information. 
 

 
 

Figure 2.12a 
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2.12.2.1  Status Annunciator Visibility 

You can elect to remove the 
following annunciators from 
the main display via the Main 
Menu Preferences settings: 

1. GPS Speed 
2. Map Range 
3. Local Time 

 
To bring up the 
main Menu, press 
the Menu Key 
twice. 

 

 
Use the Selector 
Knob to scroll up 
and down the list. 
Move the knob 
left or right once 
the option is 
highlighted to 
turn the feature 
on or off. 

 

 

 
Figure 2.12b 
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2.12.2.2   Declutter Options 

The NAV Bearing Needles and NAV Data Legend can be removed using the display Declutter 
command. Press Softkey 2 when 'DCLR' is annunciated to declutter the display. 
 

 
Figure 2.12c 

   

2.12.3 MESSAGE ANNUNCIATORS 

The GLV2000 incorporates a library of 12 advisories and prompts: 

 
1. Prompt to use VNAV mode 
2. Prompt to use LNAV mode 
3. Prompt to position NAV/GPS switch 
4. Prompt to begin descent 
5. Speed advisories 
6. GO AROUND advisory 
7. Tune NAV 1 to localizer advisory 
8. Autopilot master switch position advisory 
9. Leaving pattern advisory 
10. Near Airspace advisory 
11. Airspace ahead advisory 
12. Inside Airspace advisory 
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By default, all of these 
advisories/prompts will be 
presented automatically when 
they occur. Several can, 
however, be shut off using the 
Advanced Preferences menu. 
 
Bring up the main 
Menu by pressing 
the Menu Key 
twice. 

 

Press the Enter 
Key when 
Advanced Settings 
is highlighted. 

 

 
The following can be shut off: 
 

1. Prompt to begin 
descent 

2. Tune NAV 1 to localizer 
advisory 

3. Prompt to position 
NAV/GPS switch 

4. Auto message prompt 

 
Figure 2.12a 

 
When Auto Message Prompt is in the OFF setting, none of the message annunciators will pop up 
automatically. The annunciator for Softkey 2 will read 'MSG' instead, making it necessary to bring up 
the message manually. This is different than described above for the Advanced Preferences menu. 
When these items are shut off the messages will not occur at all. 
 
You can also select which sound to accompany the Auto Message Prompts when this 
feature is on the ON setting. Do so by moving the Selector Knob right or left while MSG 
POPUP ANNUNCIATOR is highlighted. 
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2.12.3a   Speed Annunciators 

Visual Annunciation  
The Speed Annunciator Display provides the pilot with critical 
speed information at all times. Check to make sure your takeoff 
speed is within +/- 5% of the recommended speed. 
 
Arrow indicators will annunciate recommended throttle 
adjustments.  
 

  

 

 
Figure 2.12b 

 

Audible Annunciation 
When speed is not within tolerance limits, given the aircraft configuration and phase of flight and 
audible prompt "Check Speed" will be annunciated. Changing your throttle setting will delay the 
continual audible working, but the warning will resume if the aircraft is still not within the proper 
speed parameters. 
 
 
The audible speed 
prompts can be disabled 
using the Advanced 
settings menu. 
 

 

Use the Selector Knob 
to scroll down to the 
AUDIBLE SPEED 
PROMPTS setting. Move 
the knob left or right to 
turn this feature on or 
off. 

 

 
See section 1.1.2.1 on 
page 12 for information 
on accessing the 
Advanced Settings Menu. 
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3.  Normal Procedures 
The following is provided as a set of normal procedures, assuming the use of both the LNAV and 
VNAV options. These steps will take you through preflight to landing and shutdown. 
  
Instructions provided here are considered an adjunct to the normal procedures provided by the 
aircraft manufacturer/developer. Before operating the GLV2000, the aircraft's power system 
(battery, generator, etc.) must be up and running. 
 
These examples use the system in Auto Prompt mode, so that system prompts are automatically 
relayed in the form of popup messages. See section 2.12.3 on page 79 for more information on this 
feature. 
 

Important 
A valid flight plan must be loaded in order for the 
GLV2000 to performs LNAV, VNAV or Fuel Totalizer 
operations. See the Appendix - Loading a Flight Plan 
for more details. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This space left intentionally blank 
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Phase of Flight  

 
Your Flight Phase is calculated and monitored by the 
system, and should correspond to the sequence of 
events when following your flight plan. 
 
The Flight Phase is displayed on the Procedures Menu. 
You can check this at any time during the flight by 
pressing the PROC Key.  

 
The GLV2000 uses different parameters for command sequence and monitoring 
for each phase of flight. Therefore, it is important to monitor this from time to 
time during the flight. 
  
 
Use the Selector Knob to move the cursor 
to the PATTERN ALTITUDE setting. This 
setting may be very important with 
respect to the local elevation at your 
destination airport. If the terrain is 
relatively flat, the default pattern altitude 
is likely adequate.  
 
But if the local terrain in the vicinity of 
the airport is higher, with variations of 
altitude, it is advisable to set your 
pattern altitude higher, to avoid 
obstructions and terrain collision. 
 

  

 
Figure 2.5c 

Move the Selector 
Knob left (increase) 
or right (decrease) 
to change the 
pattern altitude. 

 

  
 

2.5.2  Flight Phases on page 34 for more details. 
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3.1   Preflight 
Avionics Switch ON 
GLV2000 Power Switch ON 
Autopilot Master Switch OFF 
 
You will be prompted if you want LNAV 
enabled. Press the Enter Key for yes.  

 

 
  
Use the Selector Knob to select 
between a LEFT  STRAIGHT AWAY  
or RIGHT takeoff pattern. 

 
 
Press the Enter Key once the selection 
is made to enter your choice into the 
LNAV computer. 

 

 
The computer will guide the aircraft through the 
pattern by commanding the aircraft's autopilot 
system. 

 
  
You will then be prompted if you want 
VNAV enabled. Press the Enter Key for 
yes. 
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Finally, you will be prompted to enter your VNAV 
setting preferences. For these procedures we will use 
the VNAV Mode setting TO RWY to control the 
aircraft's vertical axis all the way down to the runway 
for touchdown. 

 
Press the Enter Key to enter this setting 
into the VNAV computer.  

 

 
  
If the local terrain near the airport is higher, with 
variations of altitude, it is advisable to set your 
pattern altitude higher, to avoid obstructions and 
terrain collision. 
 
Move the Selector Knob 
left (increase) or right 
(decrease) to change the 
pattern altitude, if 
necessary. 

 

  
 

 

3.2   Takeoff 
Speed Annunciators CHECK 
NAV/GPS Switch NAV POS 

 

Safety Note 
The Autopilot Master Switch should be in the OFF 
position prior to takeoff. Some aircraft autopilots will 
adversely affect the aircraft's pitch and roll controls, 
even if HDG, NAV, or ALT functions remain off. 

 
If your aircraft's NAV/GPS switch, that controls inputs to the 
autopilot, is not in the GPS position you will be prompted to do 
so. 
 
Note: The GLV2000 cannot operated your aircraft's manually 
controlled switches. You must manually move this switch to 
the 'GPS' position in order for the system to control your 
autopilot! 
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3.3   Climbout 
Autopilot Master Switch ON 
LNAV/VNAV Annunciators CHECK GREEN 
NAV/GPS Switch GPS POS 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
 

 
 

LNAV/VNAV Status Annunciators 
 

  
If your autopilot master switch is not ON you will be 
prompted to do so. 
 
Important Note: The autopilot Master Switch and/or 
power switch must be in the ON position for both LNAV 
and VNAV to work. The GLV2000 cannot perform this 
function. Before beginning your flight, make sure that 
the autopilot power and master/servo switch(s) are in 
the ON position. See your autopilot documentation, if 
available, for more details. 

 

 

3.3.1   ENTERING THE PATTERN 
As the system guides the aircraft through the 
takeoff pattern, the autopilot HDG function will 
be active. The system will guide the aircraft 
along the pattern until the pattern leg is 
consistent with changing to the first waypoint in 
your flight plan. 

 
Direct To (DTO) flight plans will use a straight 
pattern, as illustrated. 
 

 
 

 
Autopilot Mode CHECK HDG AND ALT ARE ON 
  

3.3.2   LEAVING THE TAKEOFF PATTERN 
When your position and heading are within 25° of your first waypoint heading, the system will 
automatically leave the pattern and switch to standard LNAV mode and use the autopilot NAV 
function to follow the flight plan waypoints. 
 
Autopilot  CHECK NAV AND ALT MODES ARE ON 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
Navigation Radios TUNE TO DESIRED STATIONS 
NAV and ADF Radio Direction Indicators USE TO VERIFY POSITION 
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3.3.3   CLIMB TO CRUISE ALTITUDE 
Autopilot  CHECK NAV AND ALT MODES ARE ON 
Flight Phase CHECK 'CLIMB' ON PROC MENU 
Altimeter MONITOR CLIMB ALTITUDE 
Vertical Speed Indicator CHECK WITHIN NORMAL CLIMB LIMITS 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
Navigation Radios TUNE TO DESIRED STATIONS AS NECESSARY 
NAV and ADF Radio Direction Indicators USE TO VERIFY POSITION 

 
When the aircraft has reached the cruise altitude assigned by the flight plan the system will switch to 
CRUISE Flight Phase. 
 

3.3.4   CRUISE 
It is important to monitor the system and aircraft instruments regularly during this Flight Phase. 
 
Autopilot  CHECK NAV AND ALT MODES ARE ON 
Flight Phase CHECK 'CRUISE' ON PROC MENU 
Altimeter CHECK FOR CORRECT CRUISE  ALTITUDE 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
Navigation Radios TUNE TO DESIRED STATIONS AS NECESSARY 
NAV and ADF Radio Direction Indicators USE TO VERIFY POSITION 
Map Waypoint Track CHECK FLIGHT PATH ALONG TRACK 
 

3.3.4.1   Waypoint Sequence Following 

When in Auto Mode the GPS will automatically sequence to the next waypoint on 
the flight plan once the waypoint at the top of the list has been reached. In 
Suspend Mode, the GPS will circle the waypoint at the top of the list in a holding 
pattern and not sequence to the next waypoint until Softkey 6 is depressed 
again. The indicator light directly above the Softkey 6 annunciates the present 
mode. 

Under normal conditions, to follow the flight plan waypoints, monitor 
the Mode Indicator above Softkey 6 and  make sure it annunciated 
'AUTO'. 

  

 

 
When the aircraft is on course the compass displays will indicate this by the relationship between the 
aircraft position and heading and the Magenta indicator. 
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3.3.5   DESCENT 
When the Prompt For Descent 
option is ON in the Advanced Settings 
Menu, the system will automatically 
calculate the distance along the flight 
path necessary to descend to 
approach pattern altitude, at the 
autopilot's default vertical speed 
setting by keeping track of the 
distance along the flight plan to your 
destination. 

 
See section 1.1.2.1 on page 12 for 
more information on Setting 
Preferences. 

 
  
As you approach your destination, 
when the computer has calculated 
that you have arrived at that 
distance, you will be prompted to 
start the Descent Phase. 
 
The system will not 
initiate Descent Phase 
until you press the Enter 
Key. 
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Autopilot  CHECK NAV AND ALT MODES ARE ON 
Autopilot ALT setting CHECK FOR CORRECT PATTERN ALTITUDE 
Autopilot VS Setting (if available) CHECK FOR DEFAULT -VS SETTING 
Throttle ADJUST AS NECESSARY 
Flight Phase CHECK 'DESCENT' ON PROC MENU 
Altimeter MONITOR  ALTITUDE 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
Navigation Radios TUNE TO DESIRED STATIONS AS NECESSARY 
NAV and ADF Radio Direction Indicators USE TO VERIFY POSITION 

3.3.6   APPROACH 
 
 
If the Auto Message Prompts 
selection is set to ON in the Advanced 
settings menu the Procedures Menu 
will popup automatically when you 
are within 5 nm of your destination. 
  
See section 1.1.2.1 on page 12 for 
more information on Setting 
Preferences. 
  
Your DESCENT Flight Phase may be 
brief, as the automatically calculated 
distance required to descend to 
pattern altitude, and the prompt to 
select an approach may be at about 
the same distance to your 
destination. 

 

 
Figure 3.3.6a 

 
The procedures menu (Fig. 3.3.6b) will appear as a prompt to select your desired approach. 
 
If Auto Message Prompts is set to OFF the Menu can 
always be opened using the PROC Key.  

 
Once the approach is selected the Flight Phase annunciator will show 'APPROACH'.  
See section 2.9.1 on page 65 for more information on using the procedures menu. 
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Figure 3.3.6b 

 
Press the ENT Key with SELECT APPROACH highlighted to bring up the Select 
Approach Menu (Fig. 3.3.6c).  
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Figure 3.3.6c 

 
 
Use the Selector Knob to move the cursor up and down to select the 
runway and approach type. 
 
GPS controlled approaches are available for the following approach 
types: 

1. ILS/LOC 
2. MLS 
3. RNAV 
4. GPS 

 
 

 

 

  

Press the ENT Key to select the desired approach. 
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If the approach type selected does not allow for 
VNAV/LNAV control straight to the runway a reminder 
prompt will be annunciated. If your VNAV mode 
selection is TO RWY it will be changed to TO PATTERN. See 
section 2.5.1  VNAV Control Settings on page 32 for 
more details on VNAV settings. 
 

Press the CLR Key to close this prompt. 
  

 
 
 

 
Figure 3.3.6d 

 
You can select VECTORS to fly through the entire approach pattern, or an individual 
Intersection/Navaid. The pattern will be illustrated on the map display. 
 

Press the ENT Key to select the desired selection. 
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Figure 3.3.6e 

 
You will then be asked to confirm this selection and load it into the flight plan. 
Press the ENT Key again to confirm the approach 
and load it. 
  

Press the FPL Key to open the Flight 
Plan Menu and confirm that the 
pattern waypoints have been entered 
into the flight plan. 

 

 
Once the approach is loaded into the computer the 
system will guide the autopilot through the 
approach pattern that is now loaded into the flight 
plan. 
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Autopilot  CHECK NAV AND ALT MODES ARE ON 
Autopilot ALT setting CHECK FOR CORRECT PATTERN ALTITUDE 
Autopilot VS Setting (if available) CHECK FOR DEFAULT -VS SETTING 
Throttle ADJUST AS NECESSARY 
Flight Phase CHECK 'APPROACH' ON PROC MENU 
Altimeter MONITOR  ALTITUDE 
LNAV/VNAV Status Annunciators CHECK BOTH GREEN 
Navigation Radios TUNE TO DESIRED STATIONS AS NECESSARY 
NAV and ADF Radio Direction Indicators USE TO VERIFY POSITION 
 

3.3.6.1   Auto HSI Display 

 
If the AUTO HSI ON APPR selection 
is set to ON in the Advanced settings 
menu the Compass Display will switch 
to HSI mode automatically as soon as 
an approach is selected. 
  
See section 1.1.2.1 on page 12 for 
more information on Setting 
Preferences. 
 

 
Figure 3.3.6f 
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3.3.6.1.1  Precision Approaches 
 
On precision approaches, the large 
solid needle will point to the runway 
direction (final approach). When an 
ILS/LOC or Backcourse frequency is 
tuned to the NAV 1 radio the needle 
will be colored yellow. Otherwise the 
needle will display gray. 

 
 
Once an ILS approach has been selected, but a 
frequency containing the necessary ILS/LOC signal is 
not being received on NAV 1, the system will warn you 
of that fact. 
 
This prompt will occur automatically after 30 seconds 
unless this feature has been turned OFF in the 
Advanced Settings Menu. See section 1.1.2.1 on page 
12 for more details. 
 

 

Once a signal containing the ILS/LOC or Backcourse 
signal is being received, and a precision approach has 
been selected, you will be prompted if you want the 
navigation computer to relinquish control of the 
approach to the autopilot, to allow it to use its own 
program to guide you to the localizer and glideslope (if 
available). 
 
Press the ENT Key to release control to 
the autopilot.  
Press the CLR Key to retain VNAV control 
for landing   

 

 
If you select YES by pressing the ENT Key the system 
will prompt you to move the aircraft's NAV/GPS switch 
back to the NAV position in order to release control to 
the autopilot. 
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3.3.1.6.2   Non-Precision Approaches 
 
The large solid gray needle displays the direction of the approach runway. A yellow arrow is used to 
display the NAV 1 bearing when an active frequency is tuned into the NAV 1 radio. 
 
The HSI display can be decluttered using Softkey 4, labeled  ARC  when in HSI mode, or can be 
changed back to ARC mode as desired. See section 1.3.1 on page 15 for more detailed information 
on setting the Compass Modes. 

 
 

Figure 3.3.6g 

 
Once the approach is loaded into the navigation computer the systems autopilot interface will steer 
the aircraft through the pattern waypoints loaded into the flight plan. Basic monitoring of the aircraft 
instrumentation is all that is required. 
  
 
Speed Annunciator MONITOR 
Throttle ADJUST TO RECOMMENDED SPEED 
Altitude CHECK  PATTERN ALTITUDE 
Vertical speed MONITOR 
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3.3.7   FINAL APPROACH/LANDING 
When cleared for final approach, press the PROC Key to 
bring up the Procedures Menu again.  

The selection ACTIVATE VECTOR-TO-FINAL should already be 
highlighted. If not, use the Selector Knob to move the 
blinking cursor to that position. 
  

Press the ENT Key to activate the final approach sequence. 
 

 
Once the final approach sequence is activated, the system will prompt 
you to open the landing airport's data page if you want to tune your 
radios to the relevant NAV or COM frequencies for that facility. 
 
Press enter if you want to display that page. See section 
2.8.4.1 on page 58 for more information on that data 
page.  

 

 
Figure 3.3.7b 

  

 
Figure 3.3.7a 

 
 
The navigation computer will turn the aircraft to the final waypoint fix to lineup with the runway for 
landing. 
  

 
Speed Annunciator MONITOR 
Throttle ADJUST TO RECOMMENDED SPEED 
Altitude CHECK  PATTERN ALTITUDE 
Vertical speed MONITOR 
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3.3.7.1   Final Approach 

Once the final approach point has been reached, the navigation computer will instruct the autopilot 
to turn to intercept the runway radial. At this point a course deviation indicator will display as part of 
the solid needle, showing deviation from the runway radial. A glideslope needle will also display, 
showing the aircraft's vertical orientation in relation to a 3° glideslope to the runway touchdown 
point. 
 

3.3.7.1.1   VNAV Control 
 
If VNAV control is on and in the TO RWY setting on the VNAV setting menu, the navigation computer 
will also control the vertical axis of the autopilot all the way to runway decision height. The following 
instructions in section 3.3.7 are for the TO RWY setting. 
 
If TO PATTERN has been selected you must control your descent to the runway manually. In this case 
the remainder of this section does not apply. 
 
See section 2.5.1 on page 32 for more information on VNAV settings. 
 

Note 
This section pertains to the vertical axis control 
(altitude control) only. It does not relate to lateral 
control (LNAV).  It is assumed that LNAV control is 
set to ON for landing. See section 2.4.1 on page 29 
for more information on setting LNAV control. 

 

3.3.7.1.2   Precision Approaches 
 
When an ILS/LOC or Backcourse has 
been selected, and a NAV 1 signal 
that contains the localizer data has 
been tuned into your NAV 1 radio, the 
system will instruct the autopilot to 
be guided by its own program for 
following an ILS/Backcourse 
approach. 

 
As outlined before, the solid needle 
will point in the direction of the 
runway approach and will be 
displayed in solid yellow. The 
needle's CDI indicator will display 
data from the ILS signal with respect 
to the aircraft's position relative to 
the radial from the runway's 
centerline.  

Figure 3.3.7c 
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Speed Annunciator MONITOR 
Throttle ADJUST TO RECOMMENDED SPEED 
Autopilot CHECK - SHOULD BE IN APPR MODE 
VNAV Annunciator CHECK GREEN 
NAV/GPS Switch CHECK IN NAV POSITION 
 

3.3.7.1.3   Glideslope 
When the final approach waypoint has been reached, and the aircraft turns for its final approach, the 
glideslope needle will appear. 
 
In the case of a precision approach, where a 
Glideslope signal is being received, and control of 
the approach has been released to the autopilot, 
the glideslope needle will display yellow. If the 
VNAV computer still has control over the 
autopilot ALT mode the needle will display gray. 
  

 
 

Figure 3.3.7d 

 

3.3.7.1.4   Non-Precision Approaches 
 
The solid needle will display gray. 
The glideslope needle will also 
become visible once the aircraft has 
reached its final approach fix. 

 
The VNAV computer will control the 
vertical axis of the autopilot to guide 
you along a 3° glideslope down to the 
runway threshold and decision height. 
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If the approach type does not support GPS 
control to the runway, you will be prompted to 
move the aircraft's NAV/GPS switch to the NAV 
position, releasing control of the system over the 
autopilot. The pilot is now in total control of the 
aircraft without the GLV2000. 

 
Press the CLR Key to close this 
prompt.  

 

 
 
 
 
Speed Annunciator MONITOR 
Throttle ADJUST TO RECOMMENDED LANDING SPEED 
Autopilot CHECK - SHOULD BE IN NAV MODE 
VNAV Annunciator CHECK GREEN 
NAV/GPS Switch CHECK IN GPS POSITION 
 

3.3.7.2   Landing 

Once decision height has been reached and you are within 500 feet of the runway threshold (see 
figure 3.7.2a), manual control over the aircraft is recommended. 

  

3.3.7.2.1   Decision Height 
A Decision Altitude or Height is a specified altitude or height using a VNAV approach and landing, 
where a go (landing) or no-go (missed approach) determination is made. This is a preset value 
selected by the pilot on the VNAV setting menu. See section 2.5.1 on page 32 for more details on 
setting this value. 
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Figure 3.3.7.2a 

 
Once the decision height has been reached, the navigation computer will make the land/go-around 
decision. Then a single beep is heard, which is your cue to decide if you agree with computer’s 
decision. It will be shortly followed by a two-beep annunciation, which tells you that control of the 
aircraft has been released to you for final touchdown.  
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4.  Appendix 
 

Flight Simulator Display Settings 
It is important that your display settings in the simulator are appropriate for your video card in order 
for the GLV2000 to display in the best way possible. 
 

FLIGHT SIMULATOR X 
For Windows Vista and Windows 7 users, where Direct X 10 or Direct X 11 is installed, the 
instrument will display best when the Preview DirectX 10 setting is checked in the simulator's 
Options/Settings/Display menu. 

 
 
Otherwise, lines which are supposed to be straight 
might appear as broken. This is a general rule with 
glass displays in Flight Simulator X. 
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Loading a Flight Plan 

FLIGHT SIMULATOR X 
  
Flight plans may be loaded into the GLV2000 via the Flight Simulator X 
Flights menu. Just click Flights and then Flight Planner. 
  
The Flight Planner menu will appear.  Either creates a new Flight or load 
and existing one.  A review of this procedure can be found in the 
simulator’s Help program. 
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FLIGHT SIMULATOR 2004 
 
Flight plans may be loaded into the 
GLV2000 via the Flight Simulator 2004 
Flights menu. Just click Flights and 
then Flight Planner. 
  
 

 
 
The Flight Planner menu will appear.  Either create a new Flight or load and existing one.  A review of 
this procedure can be found in the simulator’s Help program. 
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Flight Log 
When the Log Flight Data option is 
switched ON the system will 
automatically log data on aircraft 
orientation, flight plan status and 
system/autopilot controls status. 
 
The function is switched ON/OFF on 
the Advanced Settings Menu. See 
section 1.1.2.1 on page 12 for more 
details on using/accessing this menu.  
 
The log record the following data: 
 
ASL Indicated altitude in feet 
AGL Altitude above ground level 
VS Vertical speed in feet/minute 
HDG Aircraft magnetic heading 
KIAS Indicated airspeed in knots 
Phase The current flight phase 
WPT Current From/To waypoints 
DIST Distance travelled along total 

flight plan 
LNAV LNAV mode setting 
VNAV VNAV autopilot interface 

status 
Mode VNAV mode (i.e. PATTERN or 

RWY) 
AP Autopilot lateral axis mode 

setting 
APALT Autopilot ALT HOLD switch 

setting 
 
Example: 

 

 
Flight Log December 08,2011 at 15:18 
Aircraft: Beechcraft Baron 58 
Stall Speed Clean: 84.00 KIAS 
Stall Speed Flaps: 75.00 KIAS 
Cruise Speed: 180.00 KIAS 
Maneuver Speed: 99.00 KIAS 
Maximum Rated Speed: 223.00 KIAS 
Default Vertical Speed: 700 FPM 
 
1. 01 Min 10 Sec into the flight 
AIRCRAFT ORIENTATION: ASL=1029' AGL=3' VS=0 FPM HDG=12° KIAS=0 
FLIGHT PLAN DATA: Phase: TAKEOFF WPT: MCI-MCI Dist: 0.00 nm of 356 nm total 
SYSTEM DATA:  LNAV Mode=OFF VNAV=AP_MANUAL Mode=TO RWY AP=AP OFF APALT=AP OFF 

 
When any of the above parameters change to any significant value, for example, changes in 
autopilot or LNAV/VNAV settings, or changes in altitude, heading, or waypoint sequencing, the log 
will be updated. Maximum update rate is once every 5 seconds. 
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5.  Reference 

Glossary of civil aviation and air travel terminology 
Source: http://airodyssey.net/reference/glossary/ 
A 

• AAIB: Air Accident Investigation Branch of the Department of Transportation of the United 
Kingdom. Its role is to investigate air accidents. The letters AAIB also refer to equivalent 
organizations in Iceland, Singapore and Switzerland, among others. In the United States, the 
NTSB plays that role.  

• AB: Air Base. More often used when describing a military airport.  
• ACARS: Aircraft Communication Addressing and Reporting System  
• ADELT: Automatically Deployable Emergency Locator Transmitter. See ELT.  
• ADF: Automatic Direction Finder. Radio compass giving a relative bearing to a NDB.  
• ADI: Attitude Deviation Indicator. Enhanced artificial horizon with pitch and roll information. 

It is part of a flight director system.  
• ADT: Approved Departure Time  
• AFB: Air Force Base  
• AFCS: Automatic Flight Control System. It is an advanced autopilot.  
• AFDS: Autopilot and Flight Director System  
• AGL: Above Ground Level  
• AIRMET: Aircraft’s Meteorological Information. A type of weather advisory regarding certain 

weather conditions (turbulence, icing, low visibility) which could pose a threat to only smaller 
types of aircraft. SIGMET is a more inclusive type of advisory.  

• Alternate: Airport indicated on a flight plan where it is possible to divert the aircraft from its 
scheduled destination (in case of bad weather or any other major situation).  

• Altimeter setting: barometric pressure reading in millibars (for example: 1015), or inches of 
mercury (for example: 29.80) used to set a pressure altimeter’s sub-scale to QFE or QNH.  

• APP: Approach control  
• APU: Auxiliary Power Unit. Device (usually a small turbine) that provides power for engine-

starting and other systems while on the ground. Such device is present on large aircraft and 
some business jets, and replaces the GPU.  

• ARTCC: Air Route Traffic Control Centre  
• ASI: Airspeed Indicator  
• ATA: Actual Time of Arrival  
• ATC: Air Traffic Control  
• ATCC: Air Traffic Control Centre  
• ATIS: Automatic Terminal Information Service. Automatically recorded message transmitted 

on a particular frequency, containing current weather conditions, QNH setting, active 
runways, etc., provided at the major airports.  

• AVGAS: Aviation Gasoline. Usually followed by the octane rating. Used by piston engine 
aircraft.  

• AVTUR: Aviation Turbine fuel (kerosene). Used by turboprops and jet aircraft.  

B 

• Base: Base of operations or a hub for an airline. The base leg is also one of the many words 
describing the approach segments. See Final for a diagram.  

• Bleed air: Hot compressed air taken from turbine engines.  
• Black Box: Popular name given to either the CVR or the FDR used to investigate an accident.  
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• BRG: Bearing. Horizontal direction to/from a point, expressed in degrees (for example: 000 
or 360 is North, 090 is East).  

C 

• CAA: Civil Aviation Authority. An organization in charge of defining aviation safety standards. 
The United Kingdom and New Zealand, among others, have organizations with that exact 
name and role. In the United States, CAA stood for the Civil Aeronautics Administration, a 
fore-runner of today’s FAA.  

• CAB: Civil Aeronautics Board. Former government agency of the United States responsible, 
among other things, of investigating air accidents (duties taken over by the NTSB) and 
controlling which routes the airlines could fly and what fares they could charge (prior to the 
Airline Deregulation Act).  

• Callsign: Phrase used in radio transmissions to identify an aircraft, before proceeding to 
actual instructions. A callsign for a commercial aircraft may be “Swissair 111″ or “TWA 800″. 
As for a private plane, it could be something like “Cessna 13 Whisky”, “Baron 232 Zulu” or 
“November 17 Victor”. Military callsigns, including transport of heads of state or government 
officials are more diverse and depend on squadron, type of mission, etc.  

• Capt: Captain  
• CAS: Calibrated Airspeed. IAS corrected for air density and compressibility.  
• CDI: Course Deviation Indicator. The vertical needle of a VOR indicator which shows the 

aircraft’s position relative to the selected radial.  
• Ceiling: Height above ground or water level of the base of the lowest layer of cloud, below 

20,000 feet, covering more than half of the sky. Service ceiling also means an aircraft’s 
density altitude at which its maximum rate of climb is lower or equal to 100 feet per minute. 
The absolute ceiling is the highest altitude at which the aircraft can maintain level flight.  

• CFB: Canadian Forces Base.  
• Clearance: Authorization given by ATC to proceed as requested or instructed (for example: 

“Cleared for take-off”, “Cleared for visual approach”, “Cleared to land”)  
• Coast track: Status of an aircraft that is no longer giving a radar return. The air traffic 

control screen will display this status (usually with the acronym “CST”) and will temporarily 
continue displaying the aircraft’s movement at the last heading and speed, as if it was 
“coasting”.  

• COMAT: Company Material. Non-revenue cargo, such as aircraft spare parts.  
• Connection: Transfer between two different flights at an intermediate airport (for example: 

flight 123 from New York to Miami followed by flight 456 from Miami to Sao Paulo). If a 
passenger’s flights are operated by two different airlines, they may check baggage or obtain 
boarding passes for the entire itinerary directly at the departure city’s airport, pursuant to 
interlining agreements or airline alliances. A connection is not the same as a stopover.  

• Crosswind: Wind perpendicular to the motion of the aircraft. The crosswind leg is also one of 
the many words describing the approach segments. See Final for a diagram.  

• CRT: Cathode Ray Tube. Television-like screens used in flight decks of new-generation 
aircraft, replacing the conventional instruments. See also EFIS.  

• CST: See Coast track. CST may also stand for Central Standard Time.  
• CVR: Cockpit Voice Recorder. One of the so-called “black boxes”. It is a device recording the 

last 30 minutes of sound inside the cockpit, before impact. Sounds recorded include all 
conversations, radio transmissions, and background noise.  

• CWR: Color Weather Radar  
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D 

• DCT: Direct  
• Dead-heading: See Repositioning.  
• Density altitude: pressure altitude (as indicated by the altimeter) corrected for air 

temperature.  
• DH: Decision Height. Height on a precision approach at which the pilot must have the runway 

approach lights in sight to continue descent, or if not, initiate a go-around. Below the DH, the 
pilot has no other choice than land the plane.  

• DI: Direction Indicator. A gyro instrument which indicates the magnetic heading of an 
aircraft. The DI, also known as the directional gyro (DG), is free of the turning errors 
associated with magnetic compasses but is prone to precession (wander) and must be reset 
against the magnetic compass at intervals.  

• Direct flight: A flight that operates from point A to point B without a connection. A direct 
flight is not necessarily non-stop.  

• DME: Distance-Measuring Equipment. A combination of ground and airborne equipment which 
gives a continuous slant range distance-from-station readout by measuring time-lapse of a 
signal transmitted by the aircraft to the station and responded back. DMEs can also provide 
groundspeed and time-to-station readouts by differentiation.  

• Downwind: One of the many words describing the approach segments. See Final for a 
diagram.  

• DVOR: Doppler VOR.  

E 

• EAT: Estimated (or expected) Approach Time  
• ECAM: Electronic Centralized Aircraft Monitor. A form of CRT  
• EFIS: Electronic Flight Instrument System, in which multi-function CRT displays replace 

traditional instruments for providing flight, navigation and aircraft systems information, 
forming a so-called “glass cockpit”.  

• EGT: Exhaust Gas Temperature. One of the flight deck’s engine gauges.  
• EICAS: Engine Indication and Crew Alerting System. A CRT display indicating engine 

performance and alerts.  
• ELB: Emergency Locator Beacon. See ELT (below).  
• ELT: Emergency Locator Transmitter. Small radio transmitter fixed on the aircraft’s structure, 

automatically activated by impact or water immersion, transmitting a code enabling SAR 
satellites or search units equipped with Direction Finders to locate the aircraft’s crash site. 
Also called ADELT or ELB.  

• ER: Extended Range. Suffix used by some aircraft models (for example: Boeing 767-300ER)  
• ETA: Estimated Time of Arrival  
• ETD: Estimated Time of Departure  
• ETE: Estimated Time Enroute  
• ETOPS: Extended-range Twin Operations. Certification given to two-engine aircraft for long 

overwater flights. Popular deformation of this term is “Engines Turning Or Passengers 
Swimming”!  
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F 

• F/A: Flight Attendant. Also known as Air Hostess in the UK, formerly known as Steward(ess) 
in North America.  

• FAA: Federal Aviation Administration. A national aviation authority in charge of defining 
aviation safety standards in the United States. In some countries, such as the United 
Kingdom, an equivalent organization is called the CAA.  

• FBO: Fixed-Base Operator. Supplier of fuel, maintenance, aircraft rental or sale, flight 
training, etc, at the airport.  

• FBW: Fly-By-Wire. Aircraft controls where the pilot’s commands (bank, yaw…) are 
transmitted to control surfaces electronically or via fiber optics, instead of mechanical linkage. 
Also called FBL (Fly-By-Light).  

• FDR: Flight Data Recorder. One of the so-called “black boxes”. It is actually painted bright 
orange to be easily identified among aircraft debris, and records various parameters such as 
altitude, heading, airspeed, engine statistics, etc… It is used to investigate in the case of an 
accident.  

• F/E: Flight Engineer. Also known as Second Officer.  
• Ferry flight: See Repositioning.  
• FIDS: Flight Information Display System. Real-time flight arrival and departure data for an 

airport, either as a board inside or near the airport terminal or a virtual version on a website 
or teletext.  

• Fin number: See FN below.  
• Final: Final Approach. One of the many words describing the approach 

segments. The part of a landing sequence or aerodrome circuit procedure in 
which the aircraft has made its final turn and is inbound to the active runway. 
See picture on the right.  

• FL: Flight Level. Altitude at barometric setting of 1013.2 millibars or 29.92 
inches of mercury, expressed in rounds hundreds of feet. This is usual mostly 
above 18,000 feet. FL350 is 35,000 feet.  

• F/O: First Officer. Also known as Co-Pilot.  
• FMS: Flight Management System  
• FN: Fleet Number. Internal number, for the use of the airline, identifying a 

particular aircraft within the fleet.  
• FPL: Filed Flight Plan  
• FPM: Feet Per Minute. Unit of measure of an aircraft’s rate of climb or descent.  
• Freedom of the air: Commercial aviation right governing carriage of payload 

between or within countries. The following are recognized by the ICAO:  
o 1st freedom: the right to overfly a country without landing (for example: Singapore 

Airlines from the United States to Singapore, overflying Russia)  
o 2nd freedom: the right to stop in a country for refueling without transferring payload 

(for example: Airblue, a Pakistani airline, from the UK to Pakistan via Turkey for 
refueling)  

o 3rd freedom: the right to carry payload from one’s country to another (for example: 
Air Canada flying from Canada to China)  

o 4th freedom: the right to carry payload from another country to one’s own (for 
example: Air Canada flying back from China to Canada)  

o 5th freedom: the right to carry payload from one’s country to another, then on to a 
third one (for example: Jet Airways, an Indian airline, from India to Belgium then on to 
Canada)  

The following are not recognized by the ICAO but often mentioned: 
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o 6th freedom: the right to carry payload from one country to one’s own, then on to a 
third one (for example: Our Airline, formerly known as Air Nauru, from the Solomon 
Islands to Nauru then on to Kiribati)  

o 7th freedom: the right to carry payload between two foreign countries as a stand-
alone service (for example: OpenSkies, a British airline, from France to the United 
States)  

o 8th freedom: the right to carry payload within a foreign country, as part of a flight 
originating/terminating in one’s own country (for example: Qantas from Australia to a 
US city, then on to a second US city)  

o 9th freedom: the right to carry payload within a foreign country as a stand-alone 
service (for example: a hypothetical New Zealand airline flying between two cities in 
Australia)  

G 

• GND: Ground  
• Go-Around: Balked approach, when the aircraft climbs away from the runway during the 

approach, to either start the approach again, or proceed to the alternate airport.  
• GPS: Global Positioning System (Navstar). Navigational system using orbiting satellites to 

determine the aircraft’s position on the Earth. Developed at first for military use, then 
widespread on commercial and private aircraft, it is now expected to replace the ground-
based navigational systems for its accuracy and reliability.  

• GPU: Ground Power Unit  
• GPWS: Ground Proximity Warning System. A radar-based flight deck system to give pilots 

audible warning by means of horns, hooters, taped or synthetic voices of terrain close 
beneath an aircraft’s flight path. One of the GPWS’ warnings might be: “TERRAIN! WHOOP 
WHOOP! PULL UP!” or “WINDSHEAR! WINDSHEAR!”.  

• Ground speed: Actual speed of an airplane as measured relative to the ground.  
• GS: Glideslope. Vertical guidance, part of an ILS, establishing the safe glidepath to a runway. 

A standard ILS glideslope is 3 degrees.  

H 

• HDG: Heading. The direction in which an aircraft’s nose points in flight in the horizontal plane, 
expressed in compass degrees (for example: 000 or 360 is North, 090 is East).  

• Heavy: Suffix used in radio transmission callsigns (for example: “United 492 Heavy”) to 
indicate the aircraft is capable of generating wake turbulence.  

• Holding pattern: Maneuver consisting of making the aircraft turn around the aerodrome at 
an assigned altitude, while awaiting further ATC instructions.  

• HSI: Horizontal Situation Indicator. A cockpit navigation display, usually part of a flight-
director system, which combines navigation and heading.  

• Hub-and-spoke: Route system in which an airline will fly the majority of its flights from/to 
the same city (the hub), thus offering several connecting possibilities, as opposed to fly a 
series of point-to-point flights. Example: instead of flying non-stop from Los Angeles to New 
York, from Phoenix to Washington, from Las Vegas to Boston, etc., an airline will offer all 
these routes via its hub in Chicago.  
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I 

• IAS: Indicated Airspeed. Airspeed indicated by the Airspeed Indicator, without correction for 
position error, altitude, or outside air temperature.  

• IATA: International Air Transport Association.  
• I/C: In Charge.  
• ICAO: International Civil Aviation Organization.  
• Ident: Squawk function of a transponder. When the “Ident” button is activated, an aircraft 

will briefly appear more distinctly on a radar scope. Used for identification or 
acknowledgement purposes.  

• IFR: Instrument Flight Rules prescribed for the operation of aircraft in instrument 
meteorological conditions.  

• ILS: Instrument Landing System. Consists of the localizer, the glideslope and marker radio 
beacons (Outer, Middle, Inner). It provides horizontal and vertical guidance for the approach.  

• INS: Inertial Navigation System. It uses gyroscopes and other electronic tracking systems to 
detect acceleration and deceleration, and computes an aircraft’s position in latitude and 
longitude. Its accuracy, however, declines on long flights. Also called IRS, or Inertial 
Reference System.  

K-L 

• Knot (kt): Standard unit of speed in aviation and marine transportation, equivalent to one 
nautical mile per hour. One knot equals 1.1515 mph, and one nautical mile equals 6,080 feet. 
The word “knot” replaces “nautical miles per hour”, and one should never say for example “60 
knots per hour”.  

• Lat: Latitude  
• LN: Line Number. Priority of the aircraft in the manufacturer‘s line. A Boeing 757-200 with a 

LN of 275 was the 275th plane of its type to be built.  
• LOC: Localizer. The azimuth guidance portion of an instrument landing system.  
• Local Elevation - Variation of ground altitude within a given area. 
• Lon(g): Longitude  
• LORAN: Long-Range low-frequency Radio Navigation. Its range is about 1,200 nm by day, 

and 2,300 nm by night.  
• LROPS: Long Range Operational Performance Standards. Certification intended to replace 

ETOPS as it would include all types of aircraft (not just twin-engine).  

M 

• MAG: Magnetic  
• Magnetic course: Intended horizontal direction, measured in degrees clockwise from the 

magnetic north.  
• Mach number: Ratio of true airspeed to the speed of sound. Mach 1 is the speed of sound at 

sea level. Its value is approximately 760 mph.  
• Manufacturer: Aircraft builder, such as Airbus, Boeing, Embraer, etc.  
• Mayday: The ultimate international radio distress call, indicating imminent danger to the life 

of the occupants onboard and requiring immediate assistance. Its slightly less priority 
equivalent is Pan Pan. The anecdote says it comes from a French pilot who said over the radio 
“Venez m’aider” (“help me”) to an English-speaking controller, who only understood 
“Mayday”.  

• METAR: Aviation routine weather report. Format for shorthand weather information reporting 
using a standardized set of codes and abbreviations (for example: BKN broken clouds, OVC 
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overcast, CAVOK ceiling and visibility okay, etc.) Acronym possibly comes from the French 
“Météorologie Aviation Régulière” (routine aviation weather).  

• MLS: Microwave Landing System. A microwave-based instrument approach system intended 
to replace ILS in the 1990s and claimed to offer a number of advantages such as the ability to 
fly segmented and curved precision approaches.  

• MSL: Mean Sea Level  
• MSN: Manufacturer Serial Number. Internal number, for the use of the manufacturer, 

identifying a particular aircraft within the same model.  
• MTOW Maximum Take-Off Weight  

N 

• NDB: Non-Directional Beacon. A medium-frequency navigational aid which transmits non-
directional signals, superimposed with a Morse code identifier and received by an aircraft’s 
ADF.  

• NM: Nautical Miles.  
• Non-Revenue: Passenger flying free of charge, on a standby basis, by presenting an 

airline/aviation employee pass. Non-Revenue passengers may or may not be on duty, 
therefore this expression also applies to repositioning crew members. Also known as Non-Rev 
for short.  

• Non-stop: A direct flight that operates from point A to point B without a stopover.  
• NORDO: No radio. Aircraft without a radio or experiencing a radio failure.  
• No-Show: Passenger with a confirmed reservation, who failed to check-in or board on time.  
• NOTAM: Notices To Airmen. Issued by the country’s aviation authority to inform pilots of new 

or changed aeronautical facilities, services, procedures, or hazards, temporary or permanent.  
• NTSB: National Transportation Safety Board. A United States government organization in 

charge of investigating in the case of an accident. In many countries, an AAIB fulfills that role.  

O-P 

• OAT: Outside Air Temperature  
• Pan Pan: International radio urgency call. It usually indicates a threat to the safety of an 

aircraft or its passengers. It is, however, less urgent than Mayday. Pan Pan comes from the 
French word “Panne” which means “failure”.  

• Pax: Passengers  
• Payload: Revenue passengers and/or cargo, or more specifically their combined weight.  
• PIREP: Pilot report. Weather observations reported by a pilot in flight.  
• Phonetic alphabet: Spelling technique under which each letter is replaced by a word starting 

with the letter in question (for example: “Alfa, Bravo, Charlie” to spell “ABC”). The current 
alphabet is also known as the ICAO spelling alphabet, the international radiotelephony 
spelling alphabet or the NATO phonetic alphabet.  

• PNR: Passenger Name Record. Another word for Reservation.  
• POB: Number of Persons On Board. Also SOB, Souls On Board.  
• POH: Pilot’s Operating Handbook. It is the aircraft’s “owner’s manual”.  
• psi: Pounds per Square Inch. Unit of measure for pressure.  
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Q 
The following glossary terms are called Q-codes. It was a code system developed when air-to-
ground communication was made with wireless telegraphy, reducing many routine phrases and 
questions to three letters, now obsolete, except for the following: 

• QDR: magnetic bearing from the station.  
• QFE: atmospheric pressure at aerodrome elevation. With its sub-scale set to the aerodrome 

QFE an altimeter will indicate height above that airfield.  
• QFU: magnetic orientation of runway in use.  
• QNE: reading in feet on an altimeter set to 1013.2 millibars (standard pressure) when the 

aircraft is at aerodrome elevation.  
• QNH: altitude above mean sea level based on local station pressure.  
• QTE: true line of position from a direction-finding station.  
• QUJ: true bearing  

R 

• Radial: line from a VOR or NDB. For example, the 180 radial from a VOR represents a line 
south of that VOR.  

• RAS: Rectified Airspeed. IAS corrected for instrument position error.  
• RDO: Radio  
• Repositioning: Flying from the point of destination to the next point of origin, without 

carrying any payload (in the case of an aircraft) or without being responsible for payload (in 
the case of a crew member). Example: a scheduled U.S. airline operates a charter flight from 
Los Angeles to Lisbon. Then, payload-free, it flies to Paris, where it will board passengers and 
cargo for a scheduled flight back to Los Angeles. Also known as deadheading, ferry flight.  

• RMI: Radio Magnetic Indicator. A navigation aid which combines DI, VOR and/or ADF display 
and will indicate bearings to stations, together with aircraft heading.  

• RNAV: Area Navigation. A system of radio navigation which permits direct point-to-point off-
airways navigation by means of an on-board computer creating phantom VOR/DME 
transmitters termed waypoints.  

• Roger: Commonly used word in aviation communications, to indicate that an instruction has 
been received and understood. Also, to roger is to read back and acknowledge an instrction. 
The origin of this word is the former RAF phonetic alphabet in which the letter R (for 
“received”) was for Roger, as opposed to Romeo today.  

• RON: Remain Overnight. Aircraft remaining overnight at the airport, either at the gate, 
remote parking stand or hangar. Airlines take advantage of RONs to perform maintenance, 
cleaning, etc. on the aircraft.  

• RVR: Runway Visual Range. A horizontal measurement of visibility along a runway.  
• rpm: Revolutions Per Minute.  
• RWY: Runway  

S 

• Sector: Segment involving a take-off and landing (for example: a London-Bangkok-Sydney 
flight contains two sectors)  

• SELCAL: Selective Calling. A high-frequency system enabling air traffic control to alert a 
particular aircraft, by means of flashing light or aural signal in the cockpit, for receipt of a 
message without the crew having to maintain a listening watch. Used on long-haul over-
ocean airline routes and by intercontinental business jets.  

• SCT: See SOCAL (below).  
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• Shanwick: ATC located in Shannon (Ireland) and Prestwick (Scotland, UK), hence the name. 
Shanwick looks after traffic in the Northern Atlantic coast of Europe.  

• SID: Standard Instrument Departure. A standard IFR departure route enabling air traffic 
controllers to issue abbreviated clearances and thus speed the flow of traffic.  

• SIGMET: Significant Meteorological Information. A type of weather advisory regarding severe 
weather conditions (thunderstorms, turbulence, icing, volcanic ash, etc.) which could pose a 
threat to all types of aircraft. AIRMET is a less inclusive type of advisory.  

• SOCAL: Southern California TRACON, the busiest approach control in the world, located in 
San Diego. Controls most arrivals for commercial, general aviation, or military airfields in 
Southern California. Also known as SCT for short.  

• Squawk (to):To transmit an assigned code via a transponder (for example: Delta 207 
Heavy, Squawk 2044). The squawk is also the assigned code. Below are some standard 
special squawks:  

o 0001: United States President is on board  
o 1200: VFR flight  
o 4000: Military IFR/VFR  
o 7500: Hijack  
o 7600: Loss of radio (NORDO). Pilot tunes 7700 for 1 minute, then 7600 for 15 

seconds.  
o 7700: Emergency situation  
o 7777: Military interception operations  

• SSR: Secondary Surveillance Radar. A radar system comprising a ground-based 
transmitter/receiver which interrogates a compatible unit in the aircraft (the transponder), 
providing instant radar identification without having to maneuver. Assigned four-digit 
transponder codes are referred to as squawk (see above) codes.  

• Standby: In radio communications, is a word to ask the other person to wait for further 
instructions. A standby reservation is conditional and is on a waiting list, in case of any no-
shows.  

• STAR: Standard Terminal Arrival Route, for inbound IFR traffic.  
• STOL: Short Take-Off and Landing.  
• Stopover: Scheduled interruption of a flight at an intermediate airport, either to refuel (in 

which case, it is known as a “technical stopover”) or to pick up/drop off payload (for example: 
flight 789 from New York to Delhi, with a stopover in London). Unlike a connection, a stopover 
usually does not involve a change of flight number or airline, but may involve a change of 
aircraft.  

• STOVL: Short Take-Off and Vertical Landing.  

T 

• TACAN: Tactical Air Navigation system. An ultra-high frequency electronic navigation aid 
which provides suitably-equipped aircraft with a continuous indication of bearing and distance 
to the selected TACAN station. The distance element can be received by civilian DME 
equipment, but otherwise TACAN is principally a military Navaid.  

• TAS: True Airspeed. Rectified airspeed corrected for altitude and outside air temperature.  
• TCA: Terminal Control Area.  
• TCAS: Traffic alert and Collision Avoidance System. U.S. developed radar-based airborne 

collision avoidance system operating independently of ground-based equipment. TCAS-I 
generates traffic advisories only, TCAS-II provides advisories and collision avoidance 
instructions in the vertical plane.  

• Tailwind: Strong wind in the same direction as the motion of the aircraft.  
• TOGA: Take-off/Go Around. An autopilot setting activating take-off or go-around thrust.  
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• Touchdown: Synonym of landing. May also refer to a stopover that does not involve a 
change of aircraft or flight.  

• TRACON: Terminal Radar Approach Control. ATC for departures and approaches.  
• Transition altitude (TA): Altitude in the vicinity of an aerodrome at or below which the 

vertical position of an aircraft is controlled by reference to altitude (with the aerodrome QNH 
set on its altimeter). Above transition altitude QNE is set and flight levels used. Also called 
transition level (TL) at which a descending aircraft changes from FL to QNH.  

• Transponder: Airborne receiver/transmitter portion of the SSR system which receives the 
interrogation signal from the ground and automatically replies according to mode and code 
selected. Modes A and B are used for identification, using a four-digit number allocated by air 
traffic control. Mode C gives automatic altitude readout from an encoding altimeter.  

• TSB: Transportation Safety Board of Canada. Agency that investigates accidents, in a similar 
fashion to the NTSB in the United States or an AAIB in other countries.  

• TWR: Tower  
• TWY: Taxiway  

U 

• UHF: Ultra-High Frequency. Radio frequencies in the 300-3,000 MHz band.  
• UM: Unaccompanied Minor. Underage passenger (typically 5-15 years old) travelling without 

a parent, guardian or trusted adult. An UM is under the constant supervision of airline staff 
from the departure gate until he or she is picked up at the arrival airport.  

• UNICOM: privately-operated advisory air-to-ground radio service at uncontrolled airfields, in 
the United States.  

• Upwind: One of the many words describing the approach segments. See Final for a diagram.  
• UTC: Coordinated Universal Time, formerly Greenwich Mean Time  

V 

• VASIS: Visual Approach Slope Indicator System. A colored light system providing visual 
guidance to the glidepath of a runway.  

• VFR: Visual Flight Rules. Prescribed for the operation of aircraft in visual meteorological 
conditions (VMC). VMC is generally defined as 5 miles visibility or more and 1,000 feet vertical 
and one nautical mile horizontal clearance from cloud, but variations apply to aircraft 
operating below 3,000 feet AMSL. Special VFR (SVFR) clearances are granted at the discretion 
of ATC for VFR flight through some controlled airspace where IFR usually apply.  

• VHF: Very High Frequency. Radio frequencies in the 30-300 MHz band, used for most civil 
air-to-ground communication.  

• VIS: Visibility  
• VNAV: Vertical Navigation  
• VOR: Very high frequency Omnidirectional Range. A radio navigation aid operating in the 

108-118 MHz band. A VOR ground station transmits a two-phase directional signal through 
360°. the aircraft’s VOR receiver enables a pilot to identify his radial or bearing from/to the 
ground station. VOR is the most commonly used radio navigation aid in private flying. 
Increased accuracy is available in DVOR which have replaced some VORs in the UK system. 
Also VORTAC, combined VOR and TACAN, and VOT (VOR test facility).  

• VSI: Vertical Speed Indicator. One of the primary flight instruments showing rate of climb or 
descent.  

• V/STOL: Vertical and Short Take-Off and Landing.  
• VTOL: Vertical Take-Off and Landing.  
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W-X-Y-Z 

• Wake turbulence: Wingtip vortices generated behind a wing producing lift. Behind a large 
heavy aircraft they can be powerful enough to roll or even break up a smaller aircraft.  

• Waypoint: Reference point used for navigation, usually indicated by latitude and longitude 
and sometimes altitude and typically used for GPS and INS navigation.  

• Willco: Will comply. See Roger.  
• Windshear: localized change in wind speed and/or direction over a short distance, resulting 

in a tearing or shearing effect, usually at low altitude, that can cause a sudden loss of 
airspeed with occasionally disastrous results if encountered when taking-off or landing.  

• XMSN: Transmission  
• XPDR: Transponder  
• Zulu: Used worldwide for times of flight operations, formerly Greenwich Mean Time, now 

Coordinated Universal Time (UTC). (for example: 1500Z)  
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V Speeds Definitions 
Source: Wiki Encyclopedia 
 

 Description 
V1 Critical engine failure recognition speed.  
V2 Takeoff safety speed. The speed at which the aircraft may safely become airborne with one 

engine inoperative 
V2min Minimum takeoff safety speed.  
V3 Flap retraction speed 
V4 Steady initial climb speed. The all engines operating take-off climb speed used to the point 

where acceleration to flap retraction speed is initiated. Should be attained by a gross height 
of 400 feet.  

VA Design maneuvering speed, also known as the "Speed for maximum control deflection." This 
is the speed above which it is unwise to make full application of any single flight control (or 
"pull to the stops") as it may generate a force greater than the aircraft's structural 
limitations. The heavier an aircraft is loaded the faster this speed. 

Vat Indicated airspeed at threshold, which is equal to the stall speed VS0 multiplied by 1.3 or stall 
speed VS1g multiplied by 1.23 in the landing configuration at the maximum certificated landing 
mass. If both VS0 and VS1g are available, the higher resulting Vat shall be applied.  

VB Design speed for maximum gust intensity 
VC Design cruising speed, also known as the optimum cruise speed, is the most efficient speed in 

terms of distance, speed and fuel usage.  
Vcef See V1; generally used in documentation of military aircraft performance.  
VD Design diving speed.  
VDF Demonstrated flight diving speed 
VEF The speed at which the Critical engine is assumed to fail during takeoff.  
VF Designed flap speed.  
VFC Maximum speed for stability characteristics.  
VFE Maximum flap extended speed 
VFTO Final takeoff speed 
VH Maximum speed in level flight at maximum continuous power.  
VLE Maximum landing gear extended speed. This is the maximum speed at which it is safe to fly a 

retractable gear aircraft with the landing gear extended 
VLO Maximum landing gear operating speed. This is the maximum speed at which it is safe to 

extend or retract the landing gear on a retractable gear aircraft.  
VLOF Lift-off speed.  
VMC Minimum control speed with Critical engine inoperative.  
Vmca Minimum control speed in the take-off configuration – the minimum calibrated airspeed at 

which the aircraft is directionally controllable in flight with a sudden Critical engine failure and 
takeoff power on the operative engine(s).  

Vmcg Minimum control speed on the ground - the minimum airspeed at which the aircraft is 
directionally controllable during acceleration along the runway with one engine inoperative, 
takeoff power on the operative engine(s), and with nose wheel steering assumed inoperative.  

Vmcl Minimum control speed in the landing configuration with one engine inoperative.  
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VMO Maximum operating limit speed.  
VMU Minimum unstick speed.  
VNE Never exceed speed.  
VNO Maximum structural cruising speed or maximum speed for normal operations 
VR Rotation speed. The speed at which the aircraft's nosewheel leaves the ground.  Also see note 

on Vref below. 
Vrot Used instead of VR (in discussions of the takeoff performance of military aircraft) to denote 

rotation speed in conjunction with the term Vref (refusal speed).  
VRef Landing reference speed or threshold crossing speed. In discussions of the takeoff 

performance of military aircraft, the term Vref stands for refusal speed. Refusal speed is the 
maximum speed during takeoff from which the air vehicle can stop within the available 
remaining runway length for a specified altitude, weight, and configurationIncorrectly, or as 
an abbreviation, some documentation refers to Vref and/or Vrot speeds as "Vr."  

VS Stall speed or minimum steady flight speed for which the aircraft is still controllable 
VS0 Stall speed or minimum flight speed in landing configuration.  
VS1 Stall speed or minimum steady flight speed for which the aircraft is still controllable in a 

specific configuration.  
VSR Reference stall speed.  
VSR0 Reference stall speed in landing configuration.  
VSR1 Reference stall speed in a specific configuration.  
VSW Speed at which the stall warning will occur.  
VTOSS Category A rotorcraft takeoff safety speed 
VX Speed that will allow for best angle of climb.  
VY Speed that will allow for the best rate of climb.  

Other V-speeds 
Some of these V-speeds are specific to particular types of aircraft and are not defined by regulations. 

V-
speed  Description 

VBE 
Best endurance speed – the speed that gives the greatest airborne time for fuel consumed. 
This may be used when there is reason to remain aloft for an extended period, such as 
waiting for a forecast improvement in weather on the ground.  

VBG Best power-off glide speed – the speed that provides maximum lift-to-drag ratio and thus the 
greatest gliding distance available.  

VBR Best range speed – the speed that gives the greatest range for fuel consumed - often 
identical to Vmd 

VFS Final segment of a departure with one powerplant failed 
Vimd Minimum drag 
Vimp Minimum powe 
VLLO Maximum landing light operating speed – for aircraft with retractable landing lights 
Vmbe Maximum brake energy speed 
Vmd Minimum drag (per lift) - often identical to VBR (alternatively same as Vimd) 
Vmin Minimum speed for instrument flight (IFR) for helicopters 
Vmp Minimum power 
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Vp Aquaplaning speed 
VPD Maximum speed at which whole-aircraft parachute deployment has been demonstrated 
Vra Rough air speed (turbulence penetration speed).  
VSL stall speed in a specific configuration 
Vs1g stall speed at maximum lift coefficient 
Vsse Safe single engine speed 
Vt Threshold speed 

Vtocs Take-off climbout speed (helicopters)  
Vtos Minimum speed for a positive rate of climb with one engine inoperative 
Vtmax Max threshold speed 
Vwo Maximum window or canopy open operating speed 

VXSE 
Best angle of climb speed with a single operating engine in a light, twin-engine aircraft – the 
speed that provides the most altitude gain per unit of horizontal distance following an engine 
failure.  

VYSE Best rate of climb speed with a single operating engine in a light, twin-engine aircraft – the 
speed that provides the most altitude gain per unit of time following an engine failure.  

VZRC Zero rate of climb speed in a twin-engine aircraft 
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6.  Troubleshooting 
 

Aircraft Initialization Errors 
When powering up the GLV2000 the initialization process begins, as described in section 1.11 
Turning the unit on, on page  12. If an error occurs during this process it will be reported on the 
main screen during this process. 
 

 
 

FLIGHT SIMULATOR X 
The installation program for the GLV2000 should be smooth and incident free, and all of the 
components should be in place. One critical element of the system is the driver G500.dll, which the 
installer should have installed in your Flight Simulator X Gauges folder. Additionally, this driver 
should have been configured in the critical Flight Simulator configuration file dll.xml. 
 
If this driver is missing, or it has not been configured properly in your dll.xml file, the system will fail 
to initialize due to not interfacing with this necessary driver. Make certain that the file is located in 
your Flight Simulator X Gauges folder, and has been configured in the dll.xml file. This file should be 
located on your drive as follows: 
 
 For Windows XP: 
C:\Documents and Settings\[user_name]\Application Data\Microsoft\FSX\dll.xml 
 
For Windows Vista and Windows 7: 
C:\Users\[user_name]\AppData\Roaming\Microsoft\FSX\dll.xml  
 
Where [user_name] is your Windows account login name. 
 
The file must have this entry in order for the GLV2000 to work: 
 

<Launch.Addon> 
 <Name>G500</Name> 
 <Disabled>False</Disabled> 
 <ManualLoad>False</ManualLoad> 
 <Path>Gauges\G500.dll</Path> 
 <DllStartName>module_init</DllStartName> 
 <DllStopName>module_deinit</DllStopName> 
</Launch.Addon> 
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Flight Simulator 2004 
This version of the simulator is not so complicated. The driver G500.dll must be in the Flight 
Simulator 9\Modules folder. If the file is there, it should work. 
 

TRUSTED SOFTWARE 
Either version of the simulator may ask you if this driver is "Trusted" when it loads the first time in 
Flight Simulator. FlightSim Developers (FSD) maintains a digital code signing certificate, according to 
the Microsoft Trusted Software policy, to insure that software provided by us is genuine and 
authentic.  
 
When new software is added to Flight Simulator, Microsoft has programmed in this prompt, to insure 
that you want to load the new software. Their policy is described here: 
 
http://www.microsoft.com/Products/Games/FSInsider/tips/Pages/BlockItOrNot.aspx 
 

 
 

You must select Run, otherwise the simulator will block the driver from running, resulting in the 
"Error 10" message illustrated above when powering up the GLV2000. 
 
Since we do carry a digital certificate, and sign all of our software, you have the option to select 
"Always trust software from FSD International, Inc.". We recommend you do check this option. This 
will add us to your list of trusted software in Windows, so that whenever Microsoft's Trusted Software 
Policy is invoked by a program you will not be prompted to again "Trust" our software. Using this 
option on all software that uses digital code signing certificates can take a lot of the hassle out of 
running the newer operating systems. 
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Corrupt Installation 
If the components for the GLV2000 have not been installed correctly the system will also fail to 
initialize when it is powered up, displaying this message: 
 

 
 

In this case we strongly recommend reinstallation of the software.  

- 122 - 



 

  
GLV2000 RNAV/VNAV 

GPS MFD 
Pilot Handbook 

 
 
7.  Contacting Support 
 
Just go to our website at http://www.fsd-international.com and select the Support link: 
  

 
And then select the Contact Us link: 

 
 
 
When sending support requests please provide a full description of the problem you are encountering 
so that we may provide you with timely and effective support. 
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8.  End User License Agreement 
 
 
IMPORTANT-READ CAREFULLY: BY INSTALLING THIS SOFTWARE YOU ARE AGREEING TO THE TERMS SPECIFIED BELOW! 
 
   
 
This FSD International, Inc. End User License Agreement (EULA) is a legal agreement between you (either an individual or a single entity) 
and FSD International, Inc., for the software product. "SOFTWARE PRODUCT" is hereby identified as, and includes, any or all computer 
software, associated media, printed materials, and "online" or electronic documentation associated with it. By installing, copying, or otherwise 
using the SOFTWARE PRODUCT, you agree to be bound by the terms of this EULA. If you do not agree to the terms of this EULA, do not 
install or use the SOFTWARE PRODUCT. 
 
SOFTWARE PRODUCT LICENSE 
The SOFTWARE PRODUCT is protected by copyright laws and international copyright treaties, as well as other intellectual property laws and 
treaties. The SOFTWARE PRODUCT is licensed, not sold. FSD International, Inc. maintains ownership of the software. 
 
1. GRANT OF LICENSE.  
-Installation and usage 
FSD International, Inc. grants to you the rights to install and use the software, for your own personal use only, on one (1) computer. 
Installation on a second computer or any number of additional computers is prohibited. The license may be transferred to another computer 
with permission from FSD International, Inc. provided you can demonstrate that the software has first been removed from the original 
computer. FSD International, Inc. can provide you with a utility which will remove all files and the license from the original computer and 
create a data file demonstrating this.  You may inquire with FSD International, Inc. regarding this by contacting us in the manner described 
below under Contacting FSD International, Inc..  Other arrangements on subsequent to evaluation by FSD International, Inc. can also be 
made, and inquiries are welcome. 
 
- Reproduction and Distribution.  
You may NOT reproduce or distribute any number of copies of the SOFTWARE PRODUCT. Webmasters may NOT upload the SOFTWARE 
PRODUCT to their web sites, or distribute the SOFTWARE PRODUCT in any way. At no time may the SOFTWARE PRODUCT be placed on 
a web site, newsgroup, Internet mailing list, or Bulletin Board (BBS), or copy/redistribute the software and documentation by any other 
means. 
 
2. DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS. 
-Limitations on Reverse Engineering, Decompilation, and Disassembly.  
You may not reverse engineer, decompile, or disassemble the SOFTWARE PRODUCT. 
 
- Use of "key generator" or other license "hacking" tools.  
Use of any such utility or tool on your system, designed to circumvent the FSD International, Inc. license/license system for this or any other 
FSD International, Inc. aircraft shall be considered a violation of this agreement and cause for termination of this license agreement and all 
other FSD International, Inc. licenses.-  
 
Separation of Components.  
The SOFTWARE PRODUCT is licensed as a single product. Its component parts may not be separated for use on more than one computer. 
 
- Software Transfer.  
You may not transfer this license without the specific permission of FSD International, Inc.. 
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- Termination.  
Without prejudice to any other rights, FSD International, Inc. may terminate this EULA if you fail to comply with the terms and conditions of 
this EULA. In such event, you must destroy all copies of the SOFTWARE PRODUCT and all of its component parts. 
 
3. COPYRIGHT 
All title and copyrights in and to the SOFTWARE PRODUCT (including but not limited to any images, photographs, animations, video, audio, 
music, text, and "applets" incorporated into the SOFTWARE PRODUCT) and any copies of the SOFTWARE PRODUCT are owned by FSD 
International, Inc.. The SOFTWARE PRODUCT is protected by copyright laws and international treaty provisions. Therefore, you must treat 
the SOFTWARE PRODUCT like any other copyrighted material except that you may install the SOFTWARE PRODUCT on a single computer 
provided you keep the original solely for backup or archival purposes. 
 
4. U.S. GOVERNMENT RESTRICTED RIGHTS 
The SOFTWARE PRODUCT and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the 
Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at 
DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer Software-Restricted Rights at 48 CFR 52.227-19, as 
applicable.  
Manufacturer is FSD International, Inc., Olathe, Kansas. 
 
5. MISCELLANEOUS 
If you acquired this product in the United States, this EULA is governed by the laws of the State of Kansas.  
 
If you acquired this product in Canada, this EULA is governed by the laws of the Province of Ontario, Canada. Each of the parties hereto 
irrevocably attorns to the jurisdiction of the courts of the Province of Ontario and further agrees to commence any litigation, which may arise 
hereunder in the courts located in the Judicial District of York, Province of Ontario.  
 
If this product was acquired outside the United States, then local law may apply. 
Should you have any questions concerning this EULA, or if you may do so in the manner described below under Contacting FSD 
International, Inc. 
 
6. LIMITED WARRANTY 
NO WARRANTIES. FSD International, Inc. expressly disclaims any warranty for the SOFTWARE PRODUCT. The SOFTWARE PRODUCT 
and any related documentation is provided "as is" without warranty of any kind, either express or implied, including, without limitation, the 
implied warranties or merchantability, fitness for a particular purpose, or non infringement. The entire risk arising out of use or performance of 
the SOFTWARE PRODUCT remains with you. 
 
7. NO LIABILITY FOR DAMAGES. In no event shall FSD International, Inc. be liable for any damages whatsoever (including, without 
limitation, damages for loss of business profits, business interruption, loss of business information, or any other pecuniary loss) arising out of 
the use of or inability to use this FSD International, Inc. product, even if FSD International, Inc. has been advised of the possibility of such 
damages. Because some states /jurisdictions do not allow the exclusion or limitation of liability for consequential or incidental damages, the 
above limitation may not apply to you. 
 
Any attempts to distribute or alter the files without permission of FSD International, Inc. will be considered an act of piracy and will be dealt 
with according to domestic, or as applicable, international law. 
 
8. U.S. Government Restricted Rights. The Software is a "commercial item," as that term is defined at 48 C.F.R. 2.101 (OCT 1995), 
consisting of "commercial computer software" and "commercial computer software documentation," as such terms are used in 48 C.F.R. 
12.212 (SEPT 1995).  Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227-7202-1 through 227-7202-4 (JUNE 1995), all U.S. Government 
End Users acquire the Software with only those rights set forth herein. 
 
Contacting FSD International, Inc.. Please use our E-mail message terminal for support inquires. You can access it from our front page or 
from our Support page. This will insure that your support request will go to the right place, and the information on the forms will provide us 
with the minimal information we need to assist you. 
 
Copyright © 2012 FSD International, Inc.. All rights reserved. 
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