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Introduction
This publication is adapted from the article Using the GPS found in the FSX Learning Centre which itself is
based on the article Garmin GPS 500 Pilot's Guide and Reference Manual, published by Garmin Corporation,
and adapted with permission for use with Flight Simulator. This manual provides a comprehensive
explanation of the Garmin GPS 500 and GPSMAP 295 GPS receivers and explains the function and operation
of each GPS screen or ‘page’. The illustrative graphics have been amended to provide an Australian
context.
Fully utilised, the GPS can pretty much perform all the horizontal navigational features of a flight
management computer (FMC) and can considerably enhance the realism of flying. There is a move by
authorities to progressively replace VOR navigation with the GPS. The debate on this seems to be a hot
topic on many a forum. But the fact remains that in the foreseeable future both VOR and GPS navigation
will have its place in aviation navigation:
•
•
•

GPS is best for high altitude, long range and (over water) navigation
VOR is best for low altitude, medium to short range (over land) navigation
VOR routes are more standardised to enhance the awareness of users of high density traffic.

A more detailed discussion on the advantages and disadvantages of GPS and VOR navigation is provided at
the end of this article.

What is GPS?
GPS, or global positioning system, is a network of 24 satellites that transmits coded data which receivers
can use to determine their position on earth. GPS was developed by the US Department of Defence during
the Cold War to improve the accuracy of Polaris missiles launched from submerged submarines. It has
been expanded for civilian use and has become the principal means of worldwide navigation for aircraft,
boats, ships, hikers, combat vehicles, and more.
GPS receivers are amazing pieces of technology, and are getting more
sophisticated every year. The receivers determine position in space by
calculating distances to multiple satellites using times of signal travel
from satellites to receiver. Information from at least four satellites is
needed to get the exact position, within accuracy parameters of the
GPS system, including variations in signal strength, atmospheric
interference, and other factors.

Artist impression of a GPS
satellite in orbit.
Picture courtesy of NASA

To improve GPS accuracy and coverage, the Wide Area Augmentation
Service (WASS), a satellite-based augmentation system operated by the
US Federal Aviation Administration (FAA) has been developed for civil
aviation. WASS is an extremely accurate system which provides error
corrections to the overall GPS system and related receivers. WAAS
provides service for all classes of aircraft in all phases of flight including
en route navigation, airport departures, and airport arrivals. This
includes vertically-guided landing approaches in instrument
meteorological conditions.

© Greg Whiley | www.flightsimaus.com.au
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WAAS supports aircraft navigation across North America. Although designed primarily for aviation users,
WAAS is widely available in receivers used by other positioning, navigation, and timing communities. Other
similar space-based augmentation systems have come online to provide a truly global system for
navigation. These include Japan's Multi-functional Transport Satellite (MTSAT)-based Satellite
Augmentation System (MSAS) and Quasi-Zenith Satellite System (QZSS), the European Geostationary
Navigation Overlay Service (EGNOS), and India's GPS And Geo-Augmented Navigation (GAGAN) system.
The United States and Australia initiated a cooperative relationship on GPS and GPS augmentations through
a Joint Delegation Statement signed in 2007. The cooperation expands upon existing efforts to ensure
interoperability between GPS and Australia's Ground Based Augmentation System (GBAS) currently being
introduced. Airservices Australia is implementing the Honeywell SmartPathTM SLS-4000 GBAS into the
national airways system. The system is the first and only GBAS to receive the system design approval
granted by the US Federal Aviation Administration (FAA).
Sydney International Airport will be the first Australian airport to install the
system. Further assessments will be undertaken to consider expanding the
GBAS service to other airports in Australia.
Airservices used its extensive experience in satellite navigation technology
to partner with Honeywell in developing the SmartPath GBAS. The system
installation in Sydney is progressing. Airservices is working with the
Australian Civil Aviation Safety Authority (CASA) to achieve the GBAS
Category I (CAT-I) service approval in 2012. GBAS is expected to eventually
support precision approach and landing to Category III (CAT-III) standards.
Airservices Australia aim to fully integrate GBAS with air traffic management
for improved safety while delivering increased flexibility, efficiency, capacity
and environmental benefits to the industry.

GBAS installation at Sydney
Photo courtesy of Airservices Australia

What Can I Do with a GPS Receiver?
A GPS receiver with its many knobs and colourful display might look intimidating, but there's nothing to be
afraid of - it's just a computer that provides you (or the autopilot) with information. And, as with most
computers, you don't have to know how to do everything to use it effectively. By reading this article,
experimenting and practicing you will master the GPS in no time. Learning how to use one is fun, and the
payoff for a bit of study and practice is huge. Fly with a GPS receiver once, and it's hard to go back.
The GPS units in Flight Simulator can help you:
•
•
•
•
•
•
•
•
•
•

Determine where you are.
Determine where your destination is.
Determine how to get from your current location to your destination.
See a graphic depiction of the terrain.
Find information about airports, intersections, NDBs, and VORs.
Locate the nearest airport, intersection, NDB, VOR, or airspace.
Proceed direct to any airport, intersection, NDB, or VOR.
Follow a VFR or IFR flight plan.
Fly instrument procedures.
Be aware of the airspace boundaries in your vicinity.
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Flight Simulator aircraft equipped with the panel-mounted Garmin GPS 500 GPS receiver:
•
•
•
•
•

•

Airbus A321
Boeing 737–800
Boeing 747–400
Beechcraft Baron 58
Beechcraft King Air 350

•
•
•
•

Bombardier Canadair Challenger
(CRJ700)
Bombardier Learjet 45
Cessna Skyhawk SP Model 172
Maule M7 260C
Mooney M20M "Bravo"

Garmin GPS 500 at YMML before programming

Flight Simulator aircraft equipped with the portable Garmin GPSMAP 295 GPS receiver:
•
•
•
•
•

•
•
•
•

AirCreation 582SL Buggy Ultralight
Bell 206B JetRanger III
de Havilland DHC2 Beaver
DG 808S Competition Sailplane
Douglas DC–3

Extra 300S
Grumman G21A Goose
Piper J–3C–65 Cub
Robinson R22 Beta II

Garmin GPSMAP 295 in Flight Simulator

© Greg Whiley | www.flightsimaus.com.au
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GPS Fundamentals
Before diving into the details of operating the GPS in Flight Simulator, it's helpful to understand the basic
components and operation of the receiver . Take a few minutes to read this section, and you'll be better
prepared for the details that follow.
Displaying the GPS Receiver
Flight Simulator displays the GPS unit in a pop-up window on top of the main instrument panel. You can
access it using either the mouse or the keyboard, and you can move, resize, and undock them just like any
other Flight Simulator window.

To display the GPS while flying any aircraft:

•
•
•

Click the GPS icon on the main panel
-orPress SHIFT+3
-orOn the Views menu, point to Instrument Panel, and select GPS.

Moving and resizing the GPS window
You can move the GPS window anywhere on
screen and resize it. Just click and drag. By
doing this you can effectively integrate the
GPS window into the main panel as shown
opposite.
If operating two screens, you may elect to
have the GPS unit on the second screen. To
move the GPS window across, right click on
the window, click ‘Undock Window’ on the
popup window, and click and drag to the
other screen.
© Greg Whiley | www.flightsimaus.com.au

8

Flying with the GSP

Using the Mouse
The GPS unit is operated by the use of knobs and buttons. To manipulate the knobs and buttons on the
GPS units, use your mouse just like you'd use your hand in a real cockpit.
Two GPS Units, Same Functionality
Flight Simulator includes two GPS units, a "panel-mounted" version and a "portable" version. Both Flight
Simulator GPS units have nearly the same functionality, modelled after the real-world Garmin GPS 500
receiver, although the portable version looks like a Garmin GPSMAP 295. The two units have buttons in
different places, but they do the same things.
Using the GPSMAP 295
The GPS 500 has a large inner knob and a small outer knob. The GPSMAP 295 has a rocker switch that
performs the same functions as the knobs on the GPS 500. Whenever the procedures in this document
mention a knob on the GPS 500, use the rocker switch if you're flying with the GPSMAP 295.

Large knob
Rocker switch
Small knob
GPS 500 knobs

GPSMAP 295 rocker switch

When the instructions say to “turn” the small knob on the GPS 500, click the left or right side of the rocker
switch on the GPSMAP 295. To “turn” the large knob, click the top or bottom of the rocker switch.
Whereas the GPS 500 has a CRSR button integrated into the small knob, the GPSMAP 295 has a separate
CRSR button.
Button and Knob Functions
Like any computer, the GPS units in Flight Simulator are equipped with both a display and an input device.
The GPS receiver's buttons and knobs are used to switch among pages and page groups, and to access and
enter information. Both the GPS 500 and the GPSMAP 295 units in Flight Simulator offer nearly the same
functionality, as illustrated on the figures below. The following diagrams and table show the function of
each of the buttons in both the Garmin 500 and the GPSMAP 295.
Knobs
The GPS 500 includes two adjustment knobs: an inner small knob and an outer large knob. When the
instructions say to “turn” a knob, move the mouse over the arrows on the knob. A hand with either
a - (minus sign) or a + (plus sign) will appear.
•
•

The hand with the - appears, turns the knob to the left.
The hand with the + appears, turns the knob to the right.

-

+

Remember: On the GPSMAP 295, use the rocker switch instead of the knob

© Greg Whiley | www.flightsimaus.com.au
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Buttons
Press buttons to activate them. When the instructions say to “press” a button, move the
mouse pointer over the button and click it.

The Garmin GPS 500

The Garmin GPSMAP 295

© Greg Whiley | www.flightsimaus.com.au
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1.

The Range button (or the IN and OUT buttons on the GPSMAP 295) allows you to select
the desired map scale. Use the up arrow side of the button to zoom out to a larger
area, or the down arrow side to zoom in to a smaller area.

2.

The Direct-to button provides access to the direct-to function, which allows you to
enter a destination waypoint and establishes a direct course to the selected
destination.

3.

The Menu button is used to activate a specific leg in an active flight plan (not available
on the GPSMAP 295).

4.

The Clear button (or the QUIT button on the GPSMAP 295) is used to erase information
or cancel an entry. Press and hold this button to immediately display the Default NAV
(navigation) page, regardless of which page is currently displayed.

5.

The Enter button is used to approve an operation or to complete data entry.

6.

The large knob (top and bottom of the rocker switch on the GPSMAP 295) is used to
select between the various page groups: NAV, WPT, FPL, or NRST. With the on-screen
cursor enabled, the large knob allows you to move the cursor about the page.

7.

The small knob (left and right of the rocker switch on the GPSMAP 295) is used to select
between the various pages within one of the groups listed above.

8.

The cursor button displays the on-screen cursor. The cursor allows you to enter data
and/or make a selection from a list of options.

9.

The Procedures button allows you to add instrument approaches to your flight plan.
When using a flight plan, available procedures for your arrival airport are offered
automatically. Otherwise, you may select the desired airport, then the desired
procedure.

10.

The Terrain button allows you to add a graphical depiction of the terrain to the Default
NAV page and to the Map page.

11.

The Flight Plan button (ROUTE button on the GPSMAP 295) allows you to see and
follow a flight plan you've created using the Flight Planner, and to access instrument
approaches.

12.

The Message button (not available on the GPSMAP 295) is used to view Airspace Alerts.

13.

The Omnibearing Selector button is used to select manual or automatic sequencing of
waypoints. Pressing this button selects OBS mode, which will retain the current
"active-to" waypoint as your navigation reference. Pressing the OBS button again will
return to normal operation, with automatic sequencing of waypoints.

14.

The Nearest button displays the Nearest Airports page. Rotating the small right knob
steps through the other NRST pages.

© Greg Whiley | www.flightsimaus.com.au
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Page Groups and Pages
The information that appears on the GPS screen is presented on pages, and you can only view one page at
a time. Some pages are organised into groups of related pages, called page groups. Think of page groups
as chapters in a book, and pages as the pages within each chapter.
There are three page groups in the Flight Simulator GPS units:
•
•
•

The Navigation page group
The Waypoint page group
The Nearest page group

The Navigation page group
includes:
1. Default NAV page
2. Map page
This section also includes Direct
To Navigation.

The Waypoint page group
includes:
1. Airport Location page
2. Airport Runway page
3. Airport Frequency page
4. Airport Approach page
5. Intersection page
6. NDB page
7. VOR page

The Nearest page group
includes:
1. Nearest Airport page
2. Nearest Intersection page
3. Nearest NDB page
4. Nearest VOR page
5. Nearest Airspace page

There are also two stand-alone pages:
• Active Flight Plan page
• Procedures page
Navigating Between Page Groups and Pages
On the GPS 500, navigate between the various page groups using the large knob and/or the appropriate
buttons. Navigate between pages within a group using the small knob. To access the different page
groups:
•
•

Rotate the large knob to switch between the Navigation, Waypoint, and Nearest page groups.
-orPress the NRST button to jump directly to the Nearest page group.
To return to the page you were looking at before you pressed the button, press the button again.

You can jump directly to the stand-alone pages using their respective buttons. To access the stand-alone
pages:
1. Press the FPL button (or the ROUTE button on the GPSMAP 295) to jump directly to the Active Flight
Plan page.
2. Press the PROC button to jump directly to the Procedures page.
To return to the page you were looking at before you pressed the button, press the button again.
The bottom right corner of the screen indicates which page group
is currently being displayed (NAV, WPT, or NRST), the number of
screens available within that group (indicated by rectangular page
icons) and the placement of the current screen within that group
(indicated by the highlighted icon). To select a different page
within the group, rotate the small knob.

© Greg Whiley | www.flightsimaus.com.au
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The pages within a page group are persistent. That is, if you switch to a different page group, and then
return to the group you were using, the GPS will display the page that you were last looking at within that
group.
Scrolling
Whenever the GPS displays a list of information that is too long for the display screen, a scroll
bar will appear along the right side of the display. To scroll down to see the rest of a page:
1. Press the CRSR button to activate the cursor.
2. Rotate the large knob to scroll through the list (or press the top or bottom of the rocker
switch on the GPSMAP 295).

Lost among the pages?
Press and hold the CLR button (or the QUIT button on the GPSMAP 295) to immediately display the Default
NAV page, regardless of which page is currently displayed.
Terrain
You can add terrain to the map display to more easily visualize your position relative to the surrounding
terrain. This is particularly useful when flying in mountainous terrain. To add a graphical depiction of the
terrain to the Default NAV page:
•

Press the TERR button. Press the TERR button again to remove the terrain.

Decluttering
You can quickly remove items from a map, to make it easier to see only what you need. To declutter a map
display:
•

Press the CLR button (or the QUIT button on the GPSMAP 295) repeatedly to select the desired amount
of map detail:
- all details;
- no Class B or C airspace;
- no navaids;
- no airports.

•

Depending on the amount of detail removed, -1, -2, or -3 will display
next to the Zoom number on the left side of the screen. Waypoints in an
active flight plan are always shown.

Changing the Scale
The scale of the map display appears on the left side. Scale settings range from 500 feet to
500 nautical miles. To adjust the map scale, use the RNG button (or the IN and OUT buttons
on the GPSMAP 295):
•

•

Press the up arrow on the RNG button (OUT button on the GPSMAP 295) to zoom out to
a larger area.
-orPress the down arrow on the RNG button (IN button on the GPSMAP 295) to zoom in to a
smaller area.

© Greg Whiley | www.flightsimaus.com.au
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The Nav/GPS Switch
Flight Simulator aircraft featuring the GPS 500 (as well as the Bell 206B JetRanger III and the
Extra 300S) have a Nav/GPS switch on the instrument panel:
•
•

When the switch is in the Nav position, the aircraft's VOR 1 indicator (or HSI) and autopilot/flight
director use data from the Nav 1 radio.
When the switch is in the GPS position, the aircraft's VOR 1 indicator (or HSI) and autopilot/flight
director use data from the GPS receiver.

Note: To couple the GPS to the Nav 1 receiver (or HSI) and/or to the autopilot/flight director in order to
follow the course in the GPS, set the Nav/GPS switch to GPS. Note that the GPS only provides lateral
guidance to the Nav 1 indicator (or HSI) and the autopilot/flight director. You cannot fly an ILS or land
automatically using the GPS as the sole source of navigational data.

Navigation Page Group
The Navigation (NAV) page group includes two pages: the Default NAV page and the MAP page. While
viewing any NAV page, rotate the small knob to select the other NAV page. To select a NAV page:
1. Press and hold the CLR button
(QUIT button on the GPSMAP
295).
-orRotate the large knob all the way
to the left to select the NAV page
group. NAV will appear in the
lower right corner of the screen.
2. Rotate the small knob to select
the desired NAV page.

1. Default NAV Page
You can quickly select the first NAV page, the Default NAV page, from any page by pressing and holding the
CLR button. The Default NAV page provides a look-ahead map display indicating your current position.

© Greg Whiley | www.flightsimaus.com.au
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Moving anticlockwise from the top left, the components of the Default NAV page are:

A

WPT

B

BRG

C

CTS

D

ETA

E

VSR

F

TKE

G

XTK

H

GS

I

CDI

J

ETE

K
L

DIS
TRK

M

DKT

The next waypoint. In this case the GPS has been programmed for direct to Sydney
(YSSY). The next waypoint could be a VOR, NDB or intersection.
The bearing or compass direction from your current position to the next waypoint. In this
example, you would need to fly a heading of 044° magnetic.
The course to steer is the recommended direction to steer in order to reduce course error
or stay on course. It provides the most efficient heading to get back on the desired course
and proceed along your flight plan path.
The estimated time of arrival is the estimated time at which you will reach your
destination waypoint.
This is the vertical speed required to climb or descend from your current position and
altitude to reach the altitude of the next waypoint or the destination runway, based upon
your current ground speed.
The track angle error is the angle difference between the desired track and your current
track or heading. To reduce the track angle error to zero: if the TKE is a negative number,
turn left; if a positive number, turn right.
The cross track error is the distance you are off the desired course in either direction, left
or right.
The ground speed is the velocity you are travelling, relative to a ground position.
The course deviation indicator shows your position at the centre of the indicator, relative
to the desired course (the moving course deviation needle). The TO/FROM arrow in the
centre of the scale indicates whether you are heading to the waypoint (an up arrow) or if
you have passed the waypoint (a down arrow).
The estimated time en route is the time it will take to reach the destination waypoint
from your current position, based upon current ground speed.
This is the distance from your current position to the destination waypoint.
The track is the direction of movement relative to a ground position
The desired track is the desired course between the active from and to waypoints; in this
case between Melbourne Airport (YMML) and Sydney Airport (YSSY).

If you do not select a flight plan or direct-to waypoint, the GPS will only display speed and track data. All
other data types will appear blank until you select a destination. Further, A GPS receiver cannot determine
an aircraft's heading, only its track across the ground. Never assume that the TRK (track) on the GPS
display is the same as your heading. If there's a crosswind, it won't be.
Symbols on the Default NAV page
The GPS receiver uses the following symbols directly above the graphic CDI on the Default NAV page to
depict the active leg of a flight plan or direct-to:
Direct-to a waypoint
Course to a waypoint, or desired course between two waypoints
Vectors to final
Right procedure turn
Left procedure turn
DME arc to the left
DME arc to the right
Left-hand holding pattern
Right-hand holding pattern

© Greg Whiley | www.flightsimaus.com.au
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The GPS receiver always navigates TO a waypoint unless you set the OBS switch (on the GPS 500) to
prevent automatic waypoint sequencing, or you have passed the last waypoint in your flight plan.
The active leg of your flight plan (or the direct-to destination when using the Direct-to button) appears
directly above the CDI. The display will automatically sequence to the next leg of your flight plan as you
reach each interim waypoint. If you haven't selected a flight plan or direct-to destination, this line will
remain blank.
The GPS display uses different symbols to distinguish between waypoint types, and also displays the
identifiers for on-screen waypoints. Special-use and controlled airspace boundaries appear on the map,
showing the individual sectors in the case of Class B or Class C airspace.
The GPS units in Flight Simulator use the following symbols to depict the various airports and navigation
aids on both the Default NAV page and the Map page:
Airport with hard-surface runway(s) (runways shown when zoomed in)
Airport with soft-surface runway(s) only (runways shown when zoomed in)
Airport with fuel
Seaplane base
Intersection
VOR/DME
VOR
NDB
Localizer

2. Map Page
The second NAV page, the Map page, displays your current position (an airplane symbol in the centre of
the screen), along with nearby airports, navigation aids, airspace boundaries, lakes, and coastlines.
Whereas the Default NAV page is oriented with the current GPS track up, the Map page is oriented with
north up.

Map page display
Along the left side of the page, the GPS unit displays the same data fields as on the Default NAV page. To
select the Map page:
•

Turn the small knob to the right:

Direct-to Navigation
The GPS's direct-to function provides a quick method of setting a course to a destination waypoint. Once a
direct-to is activated, the GPS will establish a point-to-point (great circle) course line from your current
© Greg Whiley | www.flightsimaus.com.au
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position to the selected direct-to destination. Navigation data on the various NAV pages will provide
steering guidance until the direct-to is replaced by a new destination.
To select a direct-to destination
1. Press the Direct-to button.
The Select Direct-to Waypoint page
will appear, with the waypoint
identifier field highlighted and
flashing.
2. Click the small knob once to the
left. The first letter of the cursor
will flash.
3. Type the waypoint identifier on your
keyboard e.g. YSSY
4. Press the ENT button once to
confirm the selected waypoint, and
twice more to activate the direct-to
function.

Select Direct-to Waypoint page

If you're navigating to a waypoint using direct-to and get off course, the direct-to function may also be used
to re-center the CDI needle and proceed to the same waypoint. To recenter the CDI needle to the same
destination waypoint:
•

Press the Direct-to button, followed by the ENT button twice.

If you're navigating an approach with the missed approach point (MAP) as the current destination,
recentering the CDI needle with the Direct-to button will cancel the approach.
Selecting a Destination by Facility Name
In addition to selecting a destination by identifier, the Select Direct-to Waypoint page also allows you to
select airports, VORs, and NDBs by facility name. If the database includes duplicate entries for the facility
name or city you enter, you can view additional entries by continuing to rotate the small right knob during
the selection process. To select a direct-to destination by facility name:
1. Press the Direct-to button.
The Select Direct-to Waypoint page
will appear, with the waypoint
identifier field highlighted.
2. Rotate the large knob to the right to
highlight the facility name (second
line in the figure opposite) or the city
field (third line).
3. Click the small knob once to make the
cursor flash.
4. Type the name of the facility name
(second line) or city (third line) on
your keyboard.
5. Press the ENT button once to confirm
the selected waypoint, and again to
activate the direct-to function.

© Greg Whiley | www.flightsimaus.com.au
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After you've turned the small knob to highlight the first letter, you can type the facility name on your
keyboard.
Selecting a Destination from the Active Flight Plan
If you're navigating an active flight plan, you can select any waypoint contained in the flight plan as a directto destination from the Select Direct-to Waypoint page. To select a direct-to destination from the active
flight plan:
1. Press the Direct-to button. The Select
Direct-to Waypoint page will appear, with
the waypoint identifier field highlighted.
2. Rotate the large knob to highlight the flight
plan (FPL) field.
3. Rotate the small knob to display a window
showing all waypoints in the active flight
plan.
4. Continue rotating the small knob to scroll
through the list and highlight the desired
waypoint.
5. Press the ENT button once to confirm the
selected waypoint, and again to activate the
direct-to function.

Selecting the Nearest Airport as a Direct-to Destination
The Select Direct-to Waypoint page always displays the nearest airports (to your current position) on the
NRST field. Navigating directly to a nearby airport is always just a few simple steps away. To select a nearby
airport as a direct-to destination:
1. Press the Direct-to button.
The Select direct-to waypoint page will
appear, with the waypoint identifier field
highlighted.
2. Rotate the large knob to highlight the
nearest airport (NRST) field.
3. Rotate the small knob to display a window
showing as many as nine nearby airports.
4. Continue rotating the small knob to scroll
through the list and highlight the desired
airport.
5. Press the ENT button once to confirm the
selected waypoint, and again to activate the
direct-to function.
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Direct-To Shortcuts
Shortcuts are available when using the Direct-to button, allowing you to bypass the use of the small and
large knobs to enter the destination waypoint's identifier. You can perform a direct-to from any page
displaying a single waypoint identifier (such as the WPT pages for airports and navigation aids) by simply
pressing the Direct-to button and then the ENT button twice. For pages that display a list of waypoints
(e.g., the Nearest Airport page), you must highlight the desired waypoint with the cursor before pressing
the Direct-to button. To select an on-screen waypoint as a direct-to destination:
If a single airport, navigation aid, or user waypoint is displayed:
1. Press the Direct-to button.
2. Press the ENT button twice.
or If a list of waypoints is displayed:
1.
2.
3.
4.

Press the CRSR button to activate the cursor.
Rotate the large knob to the right to scroll to the desired waypoint.
Press the Direct-to button.
Press the ENT button twice.

Waypoint Page Group
The Waypoint (WPT) page group includes seven pages and provides information for the thousands of
airports, VORs, NDBs, intersections, runways, frequencies, and procedures stored in the Flight Simulator
navigation database. To select a WPT page:
1. From any page, press and hold the CLR button (the QUIT button on the GPSMAP 295) to select the
Default NAV page.
2. Rotate the large knob to the right to select the WPT page group. WPT will appear in the lower right
corner of the screen.
3. Rotate the small knob to the right to select the desired WPT page.
To view a different WPT page, the flashing on-screen cursor must not be visible. Press the CRSR button to
remove the cursor, if necessary. After you select a WPT page, you can view information for a waypoint by
entering the identifier (or name) of the desired waypoint. To enter a waypoint identifier:
1.
2.
3.
4.

Select the desired WPT page and press the CRSR button to activate the cursor.
Rotate the small knob to the left to select the first character of the waypoint's identifier.
Type in the waypoint identifier on your keyboard.
Press the ENT key twice to activate.

Duplicate Waypoints
As you enter an identifier, the GPS receiver will scroll through the database, displaying those waypoints
matching the characters you have entered to that point. If duplicate entries exist for an entered identifier,
a duplicate waypoint page will appear once you select the identifier by pressing the ENT button. All
waypoints with the same identifier are listed, along with their country codes. Use the large knob to scroll
through the list to find the waypoint you want. To select a waypoint identifier from a list of duplicates:
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1. Select the desired airport or navigation aid
identifier. A Duplicate Waypoints window will
appear.
2. Rotate the large knob to select the desired
waypoint and press the ENT button.
3. To remove the flashing cursor, press the CRSR
button.

1. Airport Location Page
The Airport Location page displays the latitude, longitude, and elevation of the selected airport. The Airport
Location page also displays facility name and location, as well as fuel availability, and the best available
instrument approach
The GPS display uses the following descriptions
and abbreviations:
•
•
•
•
•

Type: Usage type (public, military, or private)
Position: Latitude/Longitude
Elevation: In feet
Fuel: Fuel available (AvGas and/or jet)
Approach: Best available approach: ILS, MLS,
LOC, LDA, SDF, GPS, VOR, RNAV (RNV),
LORAN (LOR), NDB, or TACAN (TCN)

Finding the Desired Airport
The Flight Simulator GPS receivers use ICAO country identifiers for all airports. All Australian airport
identifiers use the prefix "Y". For example, Melbourne International Airport is YMML under the ICAO
standard. Different countries use different prefixes, for example, ‘K’ for the USA and ‘C’ for Canada. For
example, Los Angeles Airport is KLAX and Montreal is CYUL Many countries use two letter prefixes. For
example, in the United Kingdom the prefix is ”EG” followed by two letters signifying the airport. Therefore
London Heathrow is EGLL, while Manchester is EGCC. Other airports that contain numbers in the identifier,
such as Kalispel City in the USA (S27), do not require the country (K) prefix. If you encounter difficulty
when selecting an airport, try retrieving the desired airport using the facility name. This only works on the
Airport Location page; it will not work when searching for NDBs or VORs.

2. Airport Runway Page
The Airport Runway page displays runway designations, length, and surface type for the selected airport.
The GPS unit also displays a map image of the runway layout and surrounding area on the Airport Runway
page. The map image scale appears in the lower left corner and is adjustable using the RNG button. For
airports with multiple runways, information for each runway is available.
The Airport Runway page notes the following runway surface types: concrete, asphalt, grass, turf, dirt,
coral, gravel, oil, steel, bituminous, brick, macadam, planks, sand, shale, tarmac, snow, ice, and water. To
display information for each additional runway:
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1. Press the CRSR button to activate the cursor.
2. Rotate the large knob to place the cursor on
the Runway field.
3. Rotate the small knob to display a window
listing all runways for the selected airport.
4. Continue rotating the small knob to select
the desired runway.
5. Press the ENT button to display information
for the selected runway on the Airport
Runway page.
6. To remove the flashing cursor, press the
CRSR button

To adjust the scale of the airport map image
1. Press the down-arrow side of the RNG button (or the IN button on the GPSMAP 295) to display a
smaller map area.
2. Press the up-arrow side of the RNG button (or the OUT button on the GPSMAP 295) to display a larger
map area.

3. Airport Frequency Page
The Airport Frequency page displays radio frequencies and frequency types for the selected airport. If the
selected airport has a localizer-based approach, the page also lists the localizer frequency. The Airport
Frequency page may be used for reference to tune external COM or VOR/ILS frequencies.
To view a desired frequency
1. Press the CRSR button to activate the
cursor.
2. Rotate the large knob to scroll through the
list, placing the cursor on the desired
frequency. If there are more frequencies in
the list than the GPS unit can display on the
screen, a scroll bar along the right-hand side
of the screen will indicate where you are
within the list.
3. Manually enter the selected frequency in
the external COM transceiver or VOR/ILS
receiver.
4. To remove the flashing cursor, press the
CRSR button.
Some listed frequencies may include designations for TX (transmit only) or RX (receive only).
Tip: Instead of manually entering a desired frequency from the Airport Frequency page into the Comm 1 or
Nav 1 radio, you can simply highlight the facility name (for example, "Tower") and then press the ENT
button. The GPS receiver will automatically enter the frequency into the standby side of the Comm 1 radio.
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The GPS display uses the following terminology on the Airport Frequency page:
Communication frequencies:
•
•
•
•
•
•
•
•
•

Navigation frequencies:
•
•

Approach
ATIS, ASOS, AWOS
Unicom
Multicom
Clearance
Ground
Tower
Departure
FSS

ILS
LOC

4. Airport Approach Page
The Airport Approach page shows the available approach procedures for the selected airport. Where
multiple initial approach fixes (IAFs) and feeder routes are available, the GPS may also display that
information. A map image provides a layout diagram for each approach and transition. To scroll through
the available approaches and transitions
1. Press the CRSR button to activate the cursor.
2. Rotate the large knob to place the cursor on
the APPROACH field.
3. Rotate the small knob to display a window of
available approaches for the selected airport.
4. Continue rotating the small knob to select the
desired approach.
5. Press the ENT button. The cursor will move to
the transitions (TRANS) field.
6. Rotate the small knob to display a window of
available transitions.
7. Continue rotating the small knob to select the
desired transition
-or8. Select VECTORS for guidance only along the final course segment of the approach.
9. Press the ENT button.
10. To remove the flashing cursor, press the CRSR button
Not all approaches in the Flight Simulator database are approved for GPS use. As you select an approach, a
GPS designation to the right of the procedure name indicates the procedure can be flown using the GPS
receiver. Some procedures will not have this designation, meaning the GPS receiver may be used for
supplemental navigation guidance only. ILS approaches, for example, must be flown by tuning the external
VOR/ILS receiver to the proper frequency and following the external CDI (or HSI) for guidance.
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5. Intersection Page
The Intersection page displays the latitude,
longitude, and region code for the selected
intersection. The Intersection page also displays
the identifier, radial, and distance from the nearest
VOR or VOR/DME. The following descriptions and
abbreviations are used:
•
•
•

Position: Latitude/Longitude (degrees/minutes
or degrees/minutes/seconds)
RAD: Radial from nearest VOR, in degrees
magnetic
DIS: Distance from nearest VOR, in nautical
miles.

The VOR displayed on the Intersection page is the nearest VOR, not necessarily the VOR used to define the
intersection. Intersections may only be selected by identifier.

6. NDB Page
The NDB page displays the facility name, city,
region/country, latitude, and longitude for the
selected NDB. The NDB page also displays the
frequency.
The GPS uses the following descriptions and
abbreviations:
•
•
•

Symbol: (NDB)
Position: Latitude and longitude
FREQ: Frequency, in kilohertz (kHz)

NDBs may only be selected by identifier.
Instead of manually entering a desired frequency from the NDB page into the ADF radio, you can simply
highlight the frequency and then press the ENT button. The GPS will automatically enter the frequency into
the ADF radio.
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7. VOR Page
The VOR page displays the facility name, city,
region code, magnetic variation, latitude, and
longitude for the selected VOR. The VOR page
also displays the frequency.The GPS uses the
following descriptions and abbreviations:
•
•
•
•

Symbol: (VOR) or (VOR DME)
VAR: Magnetic variation, in degrees
Position: Latitude and longitude
FREQ: Frequency, in megahertz (MHz)

VORs may only be selected by identifier.
Instead of manually entering a desired frequency from the VOR page into the Nav 1 radio, you can simply
highlight the frequency and then press the ENT button. The GPS will automatically enter the frequency into
the standby side of the Nav 1 radio.

Nearest Page Group
The Nearest page group (NRST) provides detailed information for the nine nearest airports, VORs, NDBs,
and intersections within 200 nm of your current position.
To select a NRST page
1. From any page, press the NRST button to select the Nearest Airport page.
-orRotate the large knob all the way to the right to select the NRST page group.
NRST will appear in the lower right corner of the screen.
2. Rotate the small knob to select the desired NRST page.
The GPS cannot display all nine of the nearest airports, VORs, NDBs, or intersections on the corresponding
NRST page at once. The Nearest Airport page displays detailed information for the five nearest airports,
with a scroll bar along the right hand side of the page indicating which part of the list is currently displayed.
The NRST pages for VORs, NDBs, intersections, and user waypoints will display nine waypoints at a time.
Use the flashing cursor and large knob to scroll and view the rest of the waypoints or airspaces in the list.
To scroll through the list of nearest airports, VORs, NDBs, or intersections:
1.
2.
3.
4.

Select the desired NRST page, using the steps outlined above.
Press the CRSR button to activate the cursor.
Rotate the large knob to scroll through the list.
The scroll bar along the right-hand side of the page will indicate which part of the list is currently being
displayed.
5. Press the CRSR button to remove the flashing cursor.
Navigating to a Nearby Waypoint
The NRST pages can be used in conjunction with the direct-to function to quickly set a course to a nearby
facility. This feature can be a real time saver compared to retrieving information from the database using
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the WPT pages. More importantly, it instantly provides navigation to the nearest airport in case of an inflight emergency. To select a nearby airport, VOR, NDB, intersection or user waypoint as a direct-to
destination:
1. Use the flashing cursor to scroll through a NRST page list and highlight the desired nearest
waypoint, as explained above.
2. Press the Direct-to button to display the Select Direct-to Waypoint page.
3. Press the ENT button to accept the selected waypoint's identifier and press the ENT button a
second time (with Activate? highlighted) to begin navigating to the selected waypoint.

1. Nearest Airport Page
The Nearest Airport page displays the identifier, symbol, and bearing of the nine nearest airports (within
200 nm of your current position), as well as the distance to each airport. For each airport listed, the
Nearest Airport page also indicates the bearing to the airport, the distance, the best available approach,
the common traffic advisory frequency (CTAF), and the length of the longest runway.
You can also use the Nearest Airport page to quickly find the communication frequencies at a nearby
airport for manually tuning the external COM transceiver. Additional communication frequencies, runway
information, and other details are available from the Nearest Airport page by highlighting the identifier of
the desired airport and pressing the ENT button.
To view additional information for a nearby
airport
1. Select the Nearest Airport page.
2. Press the CRSR button to activate the cursor.
3. Rotate the large knob to scroll through the
list, highlighting the identifier of the desired
airport.
4. Press the ENT button to display the Airport
Location page for the selected airport.
5.
To view additional WPT pages for the
selected airport (including the Airport Runway
and Airport Frequency pages) press the CRSR
button to remove the flashing cursor.
6. Rotate the small knob to display the
additional WPT pages.
7. When finished, press the CRSR button to
return the flashing cursor to the screen.
8. To return to the Nearest Airport page, press
the NRST button.

2. Nearest Intersection Page
The Nearest Intersection page displays the identifier, symbol, and bearing of the nine nearest intersections
(within 200 nm of your current position), as well as the distance to each intersection. To view additional
information for a nearby intersection:
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1. Select the Nearest Intersection page.
2. Press the CRSR button to activate the
cursor.
3. Rotate the large knob to scroll through the
list, highlighting the identifier of the desired
intersection.
4. Press the ENT button to display the
intersection page for the selected
intersection.
5. To return to the Nearest Intersection page,
press the NRST button.

3. Nearest NDB Page
The Nearest NDB page displays the identifier, symbol, and frequency of the nine nearest NDBs (within 200
nm of your current position), as well as the bearing and distance to each NDB. To view additional
information for a nearby NDB:
1. Select the Nearest NDB page.
2. Press the CRSR button to activate the
cursor.
3. Rotate the large knob to scroll through the
list, highlighting the identifier of the desired
NDB.
4. Press the ENT button to display the
intersection page for the selected NDB.
5. To return to the Nearest NDB page, press
the NRST button.

4. Nearest VOR Page
The Nearest VOR page displays the identifier and symbol of the nine nearest VORs (within 200 nm of your
current position), as well as the bearing and distance to each VOR. For each VOR listed, the Nearest VOR
page also indicates the frequency of the nearby VOR for reference in tuning a VOR receiver. Select the
Nearest VOR page:
1. Press the CRSR button to activate the
cursor.
2. Rotate the large knob to scroll through the
list, highlighting the identifier of the
desired VOR.
3. Press the ENT button to display the
intersection page for the selected VOR.
4. To return to the Nearest VOR page, press
the NRST button.
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5. Nearest Airspace Page
The last page in the NRST group, the Nearest Airspace page, will alert you to as many as nine controlled or
special-use airspaces near or in your flight path. Alerts are provided according to the following conditions:
•

•

•

•

If your projected course will take you inside a controlled or special-use airspace within the next ten
minutes, the Airspace ahead—less than 10 minutes alert will appear. The Nearest Airspace page will
show the airspace as Ahead.
If you are within two nautical miles of a controlled or special-use airspace and your current course will
take you inside that airspace, the message Airspace near and ahead will appear. The Nearest Airspace
page will show the airspace as Ahead < 2nm.
If you are within two nautical miles of a controlled or special-use airspace and your current course will
not take you inside, the message Near airspace less than 2nm will appear. The Nearest Airspace page
will show Within 2nm of airspace.
If you have entered a controlled or special-use airspace, the message Inside Airspace will appear. The
Nearest Airspace page will show Inside of airspace.

Note that the airspace alerts are based on three-dimensional data (latitude, longitude, and altitude) to
avoid nuisance alerts. The alert boundaries for controlled airspace are also divided into sectors to provide
complete information on any nearby airspace. Once one of the described conditions exists, the message
annunciator above the MSG button will flash, alerting you of an airspace message. An altitude buffer of
200 feet is included to provide an extra margin of safety above and below the published limits.
To view an airspace alert message (GPS 500
only)
1. When the message annunciator (MSG)
above the MSG button flashes, press the
MSG button.
2. The message will display.
3. Press the MSG button again to dismiss
the message.

Once you have been provided an airspace alert message, detailed information concerning the specific
airspace can be viewed on the Nearest Airspace page. The Nearest Airspace page displays the airspace
name, status (Ahead, Ahead < 2nm, etc. as described on the previous page), and an estimated time to
entry (if applicable).
If you're distracted by near-constant flashing of the message annunciator when flying in an area with lots of
controlled airspace, it's easy to temporarily disable the airspace alert messages.
To disable airspace alert messages (GPS 500 only)
1. Press and hold the MSG button for two seconds.
2. "OFF" will display in the message annunciator space above the MSG button.
3. Press the MSG button again to re-enable airspace alert messages.
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Stand alone pages
1. Active Flight Plan Page
If you create a VFR or IFR flight plan using the Flight Planner, Flight Simulator will automatically load the
flight plan into the GPS and activate the plan for use in navigation. The Active Flight Plan page provides
information for the active flight plan (or direct-to). To select the Active Flight Plan page:
•

Press the FPL button.

Note: You cannot create flight plans in the Flight
Simulator GPS. Instead, use the Flight Simulator
Flight Planner. The flight plan will automatically
be loaded into the GPS and activated for use. You
can, however create a "direct-to" to a
destination.

With an activated direct-to or flight plan loaded, the Active Flight Plan page will show each waypoint for
the flight plan (or a single waypoint for a direct-to), along with the desired track (DTK), distance (DIS) for
each leg, and cumulative distance (CUM).
You can select any leg within the active flight plan as the active leg (the leg which will currently be used for
navigation guidance), using the MENU button.
To activate a specific leg of the active flight plan
•
•
•

•

From the Active Flight Plan page, press the CRSR button to activate the cursor.
Rotate the large knob to highlight the desired destination waypoint.
Press the MENU button, select the "Activate Leg?" option, and press the ENT button. (GPS 500 only)
-orPress the Direct-to button twice. (GPS 500 and GPS 295)
A confirmation window will appear.
With Activate? highlighted, press the ENT button.

During instrument procedures, you can use this feature not only to activate a specific point-to-point leg,
but also to activate the procedure turn portion of an approach, follow a DME arc, or activate a holding
pattern.
You can review any approach on the Airport Approach page in the WPT page group. (For more information,
see the Waypoint Page Group section.)

2. Procedures Page
The Flight Simulator GPS units allow you to fly non-precision approaches to airports with published
instrument approach procedures. Display the Procedures page by pressing the PROC button. The
Procedures page provides direct access to approaches based upon the active flight plan or direct-to
destination. In either case, the destination airport must have published procedures associated with it. To
select the Procedures page:
•

Press the PROC button.

© Greg Whiley | www.flightsimaus.com.au

28

Flying with the GSP

To select an approach
1. Press the PROC button to display the
Procedures page.
2. Rotate the large knob to highlight
Select Approach? and press the ENT
button. A window will appear listing
the available procedures. (Figure 1)
3. Rotate the large knob to highlight the
desired approach and press the ENT
button. A second window will appear
listing the available transitions
(Figure 2).

Figure 1: The Procedures page

4. Rotate the large knob to highlight the
desired transition waypoint and press
the ENT button (Figure 3).
The Approach Vectors option assumes
you will receive vectors to the final
course segment of the approach and
will provide navigation guidance
relative to the final approach course.
5. Rotate the large knob to highlight
Load? or Activate? and press the ENT
button. Load? will add the approach
to the flight plan without immediately
using it for navigation guidance. This
allows you to continue navigating the
original flight plan, but keeps the
procedure available on the Active
Flight Plan page for quick activation
when needed.
(Figure 4).

Figure 2: Selecting an approach

Figure 3: Selecting approach vectors

Figure 4: Activating the approach
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Not all approaches in the database are approved for GPS use. As you select an approach, a GPS designation
to the right of the procedure name indicates the procedure can be flown using the GPS receiver. Some
procedures will not have this designation, meaning the GPS receiver may be used for supplemental
navigation guidance only. ILS approaches, for example, must be flown by tuning the external VOR/ILS
receiver to the proper frequency and using the external CDI (or HSI) for guidance.
If you're flying a GPS approach, or a non-precision approach approved for GPS, and you plan on using the
aircraft's VOR 1 indicator to fly the approach, make sure the Nav/GPS switch on the aircraft instrument
panel is set to GPS. If, however, you want to fly the approach using data from the Nav 1 radio, and plan to
use the GPS only for situational awareness, then make sure the Nav/GPS switch is set to NAV.
Once you select an approach, you may activate it for navigation from the Procedures page. Activating the
approach overrides the en route portion of the active flight plan, proceeding directly to the approach
portion (for a full approach, directly to the initial approach fix). Activating the approach also initiates
automatic CDI scaling transition as the approach progresses.
To activate a previously loaded approach
1. Press the PROC button to display the
Procedures page.
2. Rotate the large knob to highlight Activate
Approach?
3. Press the ENT button.

Another Procedures page option allows you to activate the final course segment of the approach. This
option assumes you will receive vectors to the final approach fix (FAF) and guides you to intercept the final
course, before reaching the FAF.
To activate the previously loaded approach, with vectors to final
1. Press the PROC button to display the Procedures page.
2. Rotate the large right knob to highlight Activate Vectors-To-Final?
3. Press the ENT button.
In many cases, it may be easiest to load the full approach while still some distance away, en route to the
destination airport. Later, if vectored to final, use the steps above to select Activate Vectors-To-Final—
which makes the inbound course to the FAF waypoint active. Otherwise, activate the full approach using
the Activate Approach? option.
Basic Approach Operations
The Flight Simulator GPS units provide non precision approach guidance. The GPS receiver can also be used
as a supplemental aid for precision approaches and non precision localizer-based approaches, but external
localizer and glide slope receivers must be used for primary approach course guidance.
Approaches designed specifically for GPS are often very simple and don't require overflying a VOR or NDB.
Currently, many non precision approaches have GPS overlays to let you fly an existing procedure (VOR,
VOR/DME, NDB, RNAV, and so forth.) more accurately using GPS.
Many overlay approaches are complex in comparison to GPS-only approaches. The GPS displays and guides
you through each leg of the approach—automatically sequencing through each of these legs, including the
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missed approach procedure. Approaches may be flown "as published" with the full transition—using any
published feeder route or initial approach fix (IAF)—or may be flown with a vectors-to-final transition.
To fly a typical approach using the GPS
1. Prior to departing, select the destination using the Direct-to button
-orCreate a flight plan using the Flight Planner.
2. While en route, ATC will inform you which approach to expect.
(You can choose another if you'd like).
3. Press the PROC button and choose the Select Approach? option.
4. Load the expected approach (often while en route) in anticipation of its future use.
This places the approach in the active flight plan, but retains course guidance in the en route section
until the approach is activated.
5. Activate the full approach or vectors-to-final approach, as appropriate.
In some scenarios, you may find it more convenient to immediately activate the approach and skip the
load process.
Points to Remember for All Approaches
1. The GPS is designed to complement your printed approach plates and vastly improve situational
awareness throughout the approach. However, you must always fly an approach as it appears on the
approach plate.
2. The active leg (or the portion of the approach currently in use) is depicted in magenta on the Map page.
As you fly the approach, the GPS will automatically sequence through each leg of the approach.
3. The published missed-approach course is shown as a dotted white line extending beyond the missed
approach point (MAP). As you pass the MAP, the GPS will sequence to the first missed approach
waypoint. Land, or fly the published missed approach procedure.
Approaches with Procedure Turns
The GPS stores the procedure turn portion of an approach as one of the legs of the approach. For this
reason, the GPS requires no special operations from the pilot—other than flying the procedure turn itself—
beyond what is required for any other type of approach.
To fly the procedure turn
1. Within 30 nm of the destination airport, the GPS will switch from en route mode to terminal mode (as
indicated in the lower left corner of the screen), and the course deviation indicator (CDI) scale will
transition from a 5.0 to 1.0 nm full scale deflection.
2. Several miles prior to reaching the initial approach fix (IAF), you may wish to review the approach
sequence.
o Press the FPL button to display the Active Flight Plan page.
o Press the CRSR button and Rotate the large knob to review each segment of the approach.
o When finished, press the FPL button again to return to the previous page.
3. As you approach the IAF, dial the outbound course into the aircraft's CDI (or HSI) using the OBS knob
and initiate a standard rate turn to this course heading.
4. Fly the outbound course, keeping the CDI needle centred.
5. After approximately 90 seconds, turn 45 degrees left or right (as indicated on chart or GPS) to initiate
the procedure turn.
The Flight Simulator GPS receivers will provide course guidance relative to the outbound leg from the
FAF, and through the procedure turn itself. (The GPS will display the procedure turn on the Map page,
and will indicate the procedure turn as the active leg on the Default NAV and Active Flight Plan pages.)
The CDI needle will start moving to the right.
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6. After approximately one minute, make a 180-degree right turn to intercept the inbound course.
The GPS will sequence to the inbound leg to the FAF, and the CDI needle will swing to the opposite side
to provide proper sensing along the final course segment.
7. As the CDI needle starts to center, make a right turn to the final approach course.
8. Within 10 nm of the airport, the GPS will switch from terminal mode to approach mode.
CDI scaling will be tightened from 1.0 to 0.3 nautical mile, full scale deflection.
9. As you approach the FAF, make any course adjustments necessary for the final course segment (FAF to
MAP).
10. As you cross the FAF, the destination sequences to the MAP (for example, RW04, the runway
threshold).
11. With the needle centred, fly toward the MAP, observing the altitude minimums indicated by the
approach plate.
12. As you pass the MAP, the GPS will sequence to the first missed approach waypoint.
13. Land, or fly the published missed approach procedure.
Missed Approaches
After you pass the MAP, you must execute a missed approach if the runway isn't in sight. As you pass the
MAP, the GPS will sequence to the first waypoint in the published missed approach, and then to each
missed approach waypoint in sequence, including taking you through the hold.
To initiate and fly the missed approach procedure
1. Follow the missed approach procedures, as
published on your approach plate, for proper
climb and heading instructions.
The GPS will guide you through the published
procedure to the holding pattern, and will
provide course guidance through the holding
pattern, including a modified entry.
2. When leaving the holding pattern to refly the
approach (or another approach), press the
PROC button to Select Approach? or Activate
Approach? as previously described.
-or- Use the Direct-to button to select another destination.

Approaches with a Hold
If an approach begins with a holding pattern, the GPS can make simple work of it. To fly an approach with a
hold:
1. Within 30 nm of the airport, the GPS will
switch from en route mode to terminal mode,
and the CDI scale will transition from 5.0 to 1.0
nm, full scale deflection.
2. The GPS will display the holding pattern on the
Map page, and indicate the holding pattern as
the active leg on the Default NAV and Active
Flight Plan pages.
3. The GPS will provide course guidance through
the holding pattern, including a modified entry
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NOTE: If you need to lose extra altitude or speed by going around the holding pattern again, press the OBS
button to manually suspend waypoint sequencing before crossing the holding waypoint the second time. If
you've already passed this waypoint, reactivate the holding pattern on the Active Flight Plan page.
4. Within 10 nm of the airport, the GPS will switch from terminal mode to approach mode. CDI scaling will
be tightened from 1.0 to 0.3 nautical mile, full scale deflection.
5. Make any course adjustments necessary for the final course segment (FAF to MAP).
6. As you cross the FAF, the GPS will sequence the destination to the MAP (for example, RW21, the runway
threshold). With the needle centred, fly toward the MAP, observing the altitude minimums dictated by
the approach plate.
7. As you pass the MAP, the GPS will sequence to the first missed approach waypoint.
8. Land, or fly the published missed approach procedure.
DME Arc Approaches
The GPS overlay for a DME arc approach uses additional Jeppesen-provided waypoints to define the arc.
These waypoints are indicated by a D as the first letter in the waypoint name, followed by three numbers
indicating the radial the waypoint lies on; the last letter indicates the radius of the arc.
When cleared for a DME arc approach, you may do either of the following to intercept the arc
•
•

Follow a specified radial inbound to intercept the IAF.
Follow ATC vectors which allow you to intercept the arc at any point along the arc.

To fly a DME arc approach
1. Within 30 nm of the destination, the GPS will
switch from en route mode to terminal mode
and the CDI scale will transition from 5.0 to 1.0
nm, full scale deflection.
2. If you haven't already activated the approach,
be sure to do so when cleared for the
approach.
3. If you plan on using the aircraft's VOR 1
indicator to fly the approach, make sure the
Nav/GPS switch on the aircraft instrument
panel is set to GPS.
-orIf you want to fly the approach using data from the Nav 1 radio, and use the GPS just for situational
awareness, then make sure the Nav/GPS switch is set to Nav.
4. Follow the arc, keeping the CDI needle centred.
5. The next point in the approach is probably an intermediate fix. When the fix becomes the
active waypoint, initiate a standard rate turn toward it.
6. Within 10 nm of the airport, the GPS will switch from terminal mode to approach mode. CDI
scaling will be tightened from 1.0 to 0.3 nautical mile, full scale deflection.
7. Turn to the final course segment (FAF to MAP) heading.
8. As you cross the FAF, the destination sequences to the MAP (for example, RW22, the runway
threshold). With the needle centred, fly toward the MAP, observing the altitude minimums
dictated by the approach plate.
9. As you pass the MAP, the GPS will sequence to the first missed approach waypoint. Land, or fly
the published missed approach procedure.
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Vectors-to-Final Approaches
If ATC tells you to "expect vectors" onto the final approach course, there are several ways to select "vectors
to final." The first two options below normally require the least effort. To select vectors to final:
When the approach is first selected, choose
VECTORS from the transitions (TRANS) window.
-or1. Load a full approach, including the IAF from
the transitions window.
2. When cleared, press the PROC button and
select Activate Vectors-To-Final?
-or1. Load the full approach.
2. On the Active Flight Plan page, highlight the
desired leg of the approach, then press the
MENU button.
3. Press the ENT button to activate the leg.
The GPS has no way of knowing how ATC will vector you, just that you will intercept the final approach
course somewhere outside the FAF. Thus, with a vectors-to-final approach activated, the Map page will
display an extension of the final approach course in magenta (remember, magenta is used to depict the
active leg of the flight plan) and VTF will appear as part of the active leg on the Default NAV page (as a
reminder that the approach was activated with vectors to final). The CDI needle will remain off centre until
you're established on the final approach course, and the GPS will sequence to the next leg (FAF to MAP) as
you cross the FAF. Note that during the vectoring phase of a vectors-to-final approach, all of the
information displayed in the GPS data blocks (DTK, DIS, CTS, and so forth) references the FAF. The GPS
doesn't know where you will intercept the final approach course, just that you will eventually reach the
FAF.
Vectors to Final Using an Autopilot
To fly a vectors-to-final approach using an autopilot, be sure to use Heading mode, not Nav mode. ATC will
vector you to the final approach course and you can follow these vectors by moving the heading bug. Once
you intercept the final approach course, you can switch to Nav or Approach mode as appropriate. Set the
Nav/GPS switch to GPS to have the GPS course displayed on the Nav 1 indicator (or HSI). Set the switch to
Nav to manually follow a VOR, Localizer, or ILS course tuned on the Nav 1 radio. To fly a vectors-to-final
approach:
1. Within 30 nm of the destination, the GPS will switch from en route mode to terminal mode and the CDI
scale will transition from 5.0 to 1.0 nm, full scale deflection.
2. If you haven't already done so, activate the approach (with vectors to final). This allows the GPS to
guide you to the final approach course.
3. ATC will give you multiple vectors.
4. ATC will instruct you to turn to intercept the final approach course. As you converge with the final
approach course the CDI needle moves toward the centre.
5. As the CDI needle centres, make any remaining course corrections to establish yourself on the final
approach course.
6. Within 10 nm of the airport, the GPS will switch from terminal mode to approach mode.
CDI scaling will be tightened from 1.0 to 0.3 nautical mile, full scale deflection.
7. As you cross the FAF, the destination sequences to the MAP (for example, RW22). With the needle
centred, fly toward the MAP, observing the altitude minimums depicted on the approach plate.
8. As you pass the MAP, the GPS will sequence to the first missed approach waypoint.
9. Land, or fly the published missed approach procedure.
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Frequently Asked Questions
How do I turn off the airspace alert messages on the GPS 500?
If you're distracted by near-constant flashing of the message annunciator when flying
in an area with lots of controlled airspace, it's easy to temporarily disable the airspace
alert messages. To disable airspace alert messages, press and hold the MSG button for
two seconds. The message annunciator will display an OFF message in the space
above the MSG button. Press the MSG button again to re-enable airspace alert
messages.
Can I connect the GPS to the Nav 1 indicator (or HSI) and/or an autopilot or flight director?
Yes. If you're flying a Flight Simulator aircraft featuring the GPS 500 (or the Bell 206B JetRanger III or the
Extra 300S), there will be a Nav/GPS switch on the instrument panel. If you want the GPS to provide data
to the Nav 1 indicator (or HSI) and the autopilot or flight director, make sure the Nav/GPS switch on the
aircraft's instrument panel is in the GPS position. The Nav 1 indicator (or HSI) needle will indicate the
course to follow to track the active flight plan or direct-to in the GPS, and the autopilot or flight director will
follow this course when in Nav mode. (Remember to switch to Heading mode during the vectoring phase of
a vectors-to-final approach.)
If the Nav/GPS switch is set to Nav, the needle will indicate the course to or from the VOR radial selected
with the OBS, and tuned on the Nav 1 radio. The autopilot or flight director will follow that course. In this
case, the GPS is just used for situational awareness.
What does the OBS button do and when do I use it? (GPS 500 only)
The OBS button is used to select automatic sequencing of waypoints. Pressing the OBS
button holds your current 'active to' waypoint as your navigation reference and
prevents the GPS from sequencing to the next waypoint. A SUSP message displays
directly above the OBS button. When you cancel OBS mode, automatic waypoint
sequencing resumes, and the GPS will automatically select the next waypoint in the
flight plan once the aircraft has crossed the current active-to waypoint.
Why won't my GPS automatically sequence to the next waypoint?
The GPS will only sequence flight plan waypoints when automatic sequencing is enabled (that is, when
there's no SUSP message directly above the OBS button). For automatic sequencing to occur, you must
also cross the "bisector" of the turn you are navigating, and be within 10 nm of the active waypoint. The
bisector is a perpendicular line between two flight plan legs which crosses through the waypoint common
to both legs.
How do I skip a waypoint in an approach, departure, or arrival?
The GPS allows you to manually designate any approach, departure, or arrival leg as the active leg of your
flight plan. From the Active Flight Plan page, highlight the desired waypoint and press the MENU button,
then ENT to activate the leg. The GPS will then provide navigation along the selected flight plan leg, so be
sure you have clearance to that position.
When does the CDI scale change, and what does it change to?
The GPS will begin a smooth CDI scale transition from 5.0-nm scale (en route mode) to 1.0-nm scale
(terminal mode) when you reach a point 30 nm from the destination airport. The CDI scale will further
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transition to 0.3-nm scale (approach mode) within 10 nm of the airport during an active approach. The CDI
scale will also be 1.0 nm (terminal mode) within 30 nm of the departure airport.
How do I reselect the same approach, or activate a new approach, after a missed approach?
After flying all missed approach procedures, you may reactivate the same approach from the Procedures
page for another attempt. Once you have been given clearance for another attempt, activate the approach
from the Procedures page by highlighting Activate Approach? and then pressing the ENT button. The GPS
will provide navigation along the desired course to the waypoint and rejoin the approach in sequence from
that point on. To activate a new approach for the same airport, select the new procedure from the
Procedures page. To activate a new approach to a different airport, create a direct-to.
Note: Do not attempt to reactivate the same approach you're currently executing prior to crossing the
missed approach point (MAP). If you attempt to do so, the GPS will direct you back to the transition
waypoint and will not take into consideration any missed approach procedures.

GPS vs VOR Navigation
There are positives and negatives for the use of both GPS and VOR navigation. In real life, more and more
pilots are using the GPS for IFR navigation, whether they are flying direct or VOR-to-VOR. VOR navigation
has been in existence since the 1950s, whereas GPS has only been in existence and fully operational since
1994. This means that the majority of older GA aircraft still fly with one or two VOR receivers, so there is
still plenty of need for them.
Commercial airspace is made up of airways (below 18,000 feet) and jetways (above 18,000 feet). These
airways and jetways are defined by radials off VORs. In very busy airspace, IFR aircraft are most often given
routing along these airways, rather than direct routing. This means pilots can use either their VOR
receivers to navigate along these routes or they can use their GPS, using intersections and VORs as GPS
flight plan waypoints. Standard departures and arrivals (SIDs and STARs) use VOR radials. In the US and
Australia, an aircraft that has an IFR certified, panel-mounted GPS is still required to have an alternative
IFR-certified navigational device aboard; in almost all cases this is a VOR.
GPS navigation can provide tremendously accurate positioning, to within 3 metres for a WAAS GPS; much
more accurate than a VOR can ever provide. However, as a satellite based navigational aid, GPS signals can
be affected by solar flares, by GPS-jamming, and GPS signal spoofing. VORs don’t have these problems.
The transmitters are close by and on the ground, with strong signals, and there’s a separate transmitter for
each VOR. This makes it much harder to jam or spoof a VOR signal. All of this leads to the requirement
that commercial aircraft carry a backup system of navigation that is based purely on ground-based
navigational aids, such as VOR or NDB. VOR navigation is simple and relatively immune to sabotage, and
for these reasons, it will (or should be) around for a long time.
Most airliners have flight management systems that use a mixture of VORs, GPS, self-contained inertial
reference systems, and other methods to develop navigational information. Smaller aircraft usually have at
least VORs and GPS. VORs are used because they still work just fine, and because they make good backups
for GPS. Just because something is new doesn’t mean that the older technology should be discarded, and
the prudent pilot makes use of all methods available to him for maximum safety. Pilots who depend
exclusively on GPS, however, are making themselves very vulnerable. With flight simulation, and in real life
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flying for that matter, having GPS can lead the unthinking pilot believe that all he needs to do is jump into
the aircraft, program the GPS and go.
Using the GPS for navigation significantly reduces the amount of work you have to do and hence, reduces a
lot of the cockpit interaction. It could be argued that it is more fun to navigate with the VOR because it
does require more work. In the end, use what you find more enjoyable, but know that if you want to fly
direct to an airport many miles away and conditions preclude you from seeing out the window, you will
most likely have to use GPS, unless there is a VOR located at the airport.

Conclusion
So there you have it – how to fly using the Garmin GPS. A GPS receiver with its many knobs and colourful
display might look intimidating, but there's nothing to be afraid of. While this is a sizeable document, it
nonetheless provides you with a comprehensive explanation of the workings of both the Garmin 500 and
GPSMAP 295 GPS receivers. Using the GPS can enhance your experience of navigation in flight simulation. I
know it is a temptation for many simmers to simply jump into a favourite aircraft, program a GPS direct-to
flight and go. But where is the adventure in that? Where has the learning taken place to develop that “as
real as it gets” experience promoted by Aussie Star.
You may already possess some knowledge about how to use the GPS. But do you know and understand the
full functionality of a GPS receiver? If the answer is “No”, you are encouraged to study this article, to get a
feel for the full capabilities that a GPS has to offer and expand your knowledge and enjoyment of the
hobby.
There no better way to do that than by doing. As suggested at the beginning, by reading this article,
experimenting and practicing you will master the GPS in no time. Don’t be daunted by the amount of
information. Take it step by step and apply a new application of the GPS each time you fly. Learning how
to use one is fun, and the payoff for a bit of study and practice is huge. Fly with a GPS receiver once, and
it's hard to go back.
But don’t forget the place of VOR navigation however. GPS is great and perhaps easier to use; but the
experienced and thinking pilot will always have a back-up facility to meet the needs of a particular flight, or
should one system fail.
I hope you have found the article to be of value. I don’t confess to being particularly expert in the field and
should you find any inaccuracies I would be pleased to hear from you.

Greg Whiley
December 2012
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