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When CP Editor Dean Bielanowski suggested I prepare 
this tutorial on how to operate the Garmin 500 
GPS receiver in FS2004, I knew it would begin a 

“trip in time” for me. Though many of us relate to the Global 
Positioning System as a recent development, I served on a U.S. 
Navy submarine in the 1960’s that was equipped with an early 
GPS system, which was known as “NavSat.” In fact, GPS was 
developed by the U.S. Department of Defense during the Cold 
War, to improve the accuracy of Polaris missiles launched from 
submerged submarines. It’s been expanded and has become a 
principal means of worldwide navigation for airplanes, boats, 
ships, hikers, combat vehicles, and more. 

According to Microsoft, the GPS units in Flight Simulator 2004 
can help you:
• Determine your current location.
• Determine the location of your destination.
• Determine how to get from your current location to your 

destination.
• See a graphic depiction of the terrain on the GPS screen.
• 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 fl ight plan.
• Fly instrument procedures, including missed approaches and 

published holds.
• Be aware of the airspace boundaries in your vicinity.

The most frequent use of a GPS receiver in aviation is to provide 
a navigation reference for the autopilot or fl ight director. Also, to 
the extent that the FS2004 GPS receivers have terrain displays, they 
are ahead of many real-world receivers, which many aircraft owners 
are retrofi tting at considerable expense to add this and traffi c 
avoidance features. 

GPS Fundamentals
The U.S.-maintained GPS system includes 27 orbiting satellites, 

24 of which are active at any time, with three spares. GPS 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 the accuracy parameters of the GPS system, including 
variations in signal strength, atmospheric interference, and other 
factors. To improve GPS accuracy, the Wide Area Augmentation 
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Service (WAAS) system has been developed to provide error 
corrections to the overall GPS system and related receivers. The 
WAAS system became operational within the past few years and is 
still being refi ned.

Default Aircraft GPS Equipment
Several FS2004-included aircraft are equipped with the simulated 

panel-mounted Garmin GPS 500 receiver:
• Beechcraft Baron 58 
• Beechcraft King Air 350 
• Boeing 737–400 
• Boeing 747–400 
• Boeing 777–300 
• Bombardier Learjet 45 
• Cessna Skyhawk SP Model 172 
• Cessna Skylane Model 182S 
• Cessna Caravan C208 Amphibian 
• Cessna Grand Caravan C208B 
• Mooney M20M “Bravo”

Several other FS2004-provided aircraft are equipped with the 
simulated portable Garmin 295 GPS receiver:
• Bell 206B JetRanger III 
• Curtiss JN–4D “Jenny” 
• de Havilland DH–88 “Comet” 
• Douglas DC–3 
• Extra 300S 
• Ford 4–AT–E Tri-Motor 
• Vega Model 5B and 5C 
• Piper J–3C–65 Cub 
• Robinson R22 Beta II 
• Ryan NYP “Spirit of St. Louis” 
• Schweizer SGS 2–32 
• Vickers F.B.27A Vimy
• Wright Flyer – 1903

Tutorial Format
There are many ways to learn, and there is a very long explanation 

of the Garmin 500 available in the FS2004 Learning Center, called 
“Using the GPS.” When printed on my printer, it occupies 38 pages 
and contains 60 graphic images (though some are very small). The 
article describes all knobs, buttons, and features of the Garmin GPS 
500 and GPSMAP 295 receivers, but it’s presented in “engineering
format” – explaining the detailed functions of each GPS screen or 
“page” without providing an overall fl ying experience. The approach 
of this article is to present the minimum “engineering,” using the 
Garmin 500 during instructional FS2004 fl ights. This approach will 
not cover every GPS “bell and whistle,” but it will allow “learning
by doing” during interesting and scenic fl ights.

The instructions in this tutorial refer to the FS2004 Garmin 500, 
though operation of the Garmin 295 in FS2004 is very similar. As 
its principal control, the Garmin 500 has a large knob and a small 
knob, while the Garmin 295 has a rocker switch, which performs the 
same functions as the knobs on the “500.” Whenever the procedures 
mention a knob on the “500,” use the rocker switch with the “295.”
When the instructions say to turn the small knob on the “500,” click 
the left or right side of the rocker switch on the “295.” When the 
instructions say to turn the large knob, click the top or bottom of 
the rocker switch. The “500” has a cursor (CRSR) button that is 
activated by pushing the small knob, while the “295” has a separate 
CRSR button (though on the real unit, the button in this position is 
labeled MENU).

Getting Started with the Garmin 500
Start FS004 at Everett, Washington KPAE, in Parking Area 5 GA 

Medium. I selected this airport for the spectacular scenery we can see 
on a fl ight to Portland, Oregon KPDX. Choose one of the FS2004 
aircraft with the Garmin 500, such as the Mooney Bravo. In part 2, next 
month, we’ll learn how to add the Garmin 500 or 295 to any panel. Just 
to make the starting view more interesting, slew your aircraft 90° to the 
left. Check that your parking brake is set, use the checklist, start your 
engines, then turn on the avionics. Click the GPS icon to pop up the 
Garmin 500. Remember that in a real airplane, this instrument is panel-
mounted and wired to the autopilot and/or fl ight director. The GPS can 
be dragged anywhere you wish to place it on the screen.

Garmin 500 popped up at the lower right of the Mooney Bravo panel

Here are two close-up looks at the Garmin 500 instrument before 
any settings are made. I’ve pressed the TERR button in the second 
view to display terrain. The blue bar at the bottom right of the screen, 
with the fi rst rectangle fi lled solid, indicates that the default NAV 
page is displayed. This is the fi rst page of the Map page group – more 
on this shortly. Comparison to aviation charts shows that the screen 
displays symbols for airports, VORs, NDBs, and intersections, as 
well as several types of airspace boundaries. The terrain display, 
incidentally, is shared with the FS2004 Map View and the Edit view 
of the Flight Planner.

Garmin 500 at KPAE before programming, showing NAV page
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Garmin 500 at KPAE before programming, with terrain displayed

You can see that the GPS screen is bordered on the bottom and 
right-side by buttons and two concentric knobs. The buttons on the 
GPS housing, starting on the lower left include: 
• NRST – nearest
• OBS – omnibearing selector
• MSG – message
• FPL – fl ight plan
• TERR – terrain
• PROC – procedure

In the lower right are the concentric knobs, then working up the 
right side, the buttons are: 

• ENTER – enter
• CLR – clear
• MENU – menu
• D with an arrow through it – symbol for “direct”
• RNG – range up-down toggle

GPS Pages and Page Groups
The many GPS screens are organized by page groups and pages. 

Any of these pages can be called up by turning a knob or pushing the 
appropriate button.

The Navigation page group includes:
• NAV page
• Map page

The Waypoint page group includes:
• Airport Location page 
• Airport Runway page
• Airport Frequency page 
• Airport Approach page
• Intersection page
• NDB page
• VOR page

The Nearest page group includes:
•  Nearest Airport page
•   Nearest Intersection page 
• Nearest NDB page 
• Nearest VOR page
•  Nearest Airspace page

There are also two stand-alone pages:
• Active Flight Plan page
• Procedures page

1. To access the Navigation, Waypoint, and Nearest page groups, 
rotate the large knob to select the desired page group. After a page 
group is selected, rotate the small knob clockwise to select a page 
within the page group. Notice that a small rectangular box at the 
bottom of the screen will be fi lled in as you move from page to 
page, indicating page selection within the page group.

2. Press the NRST button to jump directly to the Nearest page group.
3. Press the FPL button (or the ROUTE button on the GPSMAP 295) 

to jump directly to the Active Flight Plan page.
4. Press the PROC button to jump directly to the Procedures page.

Usually, to return to the page you were looking at before you pressed 
a button, press the button again. You can also try the CLR button.

Programming a “Direct” Destination
Just to get warmed up, consider that it’s possible for the pilot of an 

aircraft with a panel-mounted GPS to fi le a fl ight plan “direct” to a 
destination. For example, let’s program the GPS to go “direct” from 
KPAE to KPDX. We’re at KPAE and the GPS “knows” our position, 
so all we need to do is program the KPDX destination.

It’s very simple to set up Garmin 500 for GPS-direct, and it can be 
simpler in FS2004 than in real operation because you can also use 
your keyboard. Here are the basic steps:

1. Press (mouse-click) the Direct button. That will change the GPS screen 
to a pop-up selection screen as shown in the accompany graphic.

Pressing the Direct button pops up a selection screen 
with green cursor flashing

2. Mouse-click the inner knob left (mouse pointer over the inner 
knob’s left arrow), which will move the GPS cursor to the fi rst letter 
of the identifi er of your GPS-direct waypoint or destination.

3. In real operation, you’d need to alternately turn both the inner and 
outer knobs to change the letters and cursor location. In FS2004, 
all you need to do is type the identifi er with the keyboard, so type 
KPDX, which will cause the GPS to fi nd Portland International 
in its database, then display it and its coordinates in the selection 
window. Note that the course to KPDX, 165°, is also displayed.
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If you wish to enter the Direct location more realistically, click the 
outer knob to the right to move the cursor one space at a time, and 
use the inner knob to select the correct letter or numeral. When the 
proper characters are shown, continue with Step 4.

programming Direct routing NDBs, VORs, or Intersections, as it is 
in the Garmin 500. Also, to use the Flight Planner in the air, you need 
to tell it a departure point, such as a nearby airport, because it won’t 
display your current position. All things considered, I recommend 
using the realistic Direct function on the Garmin 500.

Flying “Direct” with the GPS
Go ahead and click the GPS icon to close the GPS display, then 

follow procedures to get airborne. For the most realism, use the FS2004 
ATC function, following VFR procedures. Note that we have not fi led 
a fl ight plan, so ATC doesn’t know where we’re going. We’ll request 
VFR departure southbound. Once you’re in the air and climbing, pause 
the sim and look at the GPS parameters now displayed. 

Direct-To selection window after entering KPDX

4. Press the GPS (not keyboard!) Enter button twice to cause the 
Activate? fi eld to fl ash, then press the GPS Enter button again to 
activate the Direct-To selection of KPDX.

GPS NAV page, showing “direct-to” track to KPDX

Other NAV page displays. Notice that after a destination or next 
waypoint is selected, which in this case is a Direct destination, the 
NAV page displays several other parameters. We’ll wait to look at 
these until we’re in the air.

Using the Flight Planner with the GPS. Note that in FS2004, 
there is an alternative means of programming a Direct airport 
destination in the GPS, although it’s unrealistic in real aviation. 
Just use the fl ight planner with GPS track selected before you press 
the Find Route button, whether IFR or VFR. When you check the 
GPS display, you’ll see the Direct track from the fl ight planner 
is programmed. This Flight Planner method is not available for 

Garmin 500 display shortly after takeoff from KPAE to KPDX

Starting at the lower left and working clockwise on the GPS screen, 
here are the displays:

• XTK (crosstrack error) = 0.01 nm
• TKE (track angle error) = 1 degree
• VSR (vertical speed required to reach the altitude of the next 

waypoint or the destination runway) = 0 feet per second (because 
we haven’t specifi ed a vertical profi le)

• ETA (estimated time of arrival) = 14:15 local, 
• CTS (course to steer to stay on track) = 166° magnetic, and
• BRG (bearing/direction to destination) = 165° magnetic, 

Continuing clockwise around the GPS screen:

• DTK (desired track) = 165° magnetic
• TRK (direction of movement relative to ground, or “ground track”) 

= 164° magnetic
• DIS (great circle distance to destination waypoint) =138 nm
• ETC (expected time enroute from current position) = 1 hour and 29 

minutes
• GS (ground speed) = 93 knots – we’re still climbing

You may also have noticed the fl ashing MSG light. If you click it, it 
will warn of your approach to the Seattle Class B airspace. You can see 
that you’re inside the outer blue boundary, but reference to the Seattle 
Sectional chart shows that this sector begins at an altitude of 6000 feet 
MSL, while the next sector ahead begins at 5000 feet MSL. Make sure 
that you request transition though the Class B airspace from ATC.
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As you continue this fl ight, it’s a simple matter to “slave” the 
autopilot heading to the GPS. Just move the NAV/GPS switch on lower 
part of the Baron panel to GPS, pop up the radio stack, then press the 
AP and NAV buttons. Yes, it’s a bit confusing to select NAV on the 
autopilot, while not selecting NAV on the NAV/GPS switch. Selecting 
NAV on the NAV/GPS switch slaves the autopilot to the HSI.

Now, let’s explore another page. Turn the small knob to the right 
and you’ll see the view change. The page highlight will change to 
the right-hand small rectangular box. On the previous NAV page, the 
screen was oriented “track up.” On the MAP page, it’s oriented “north 
up.” Remember that you can also toggle the TERR button to show 
terrain on the MAP page. 

Nearest Airport page in vicinity of Tacoma, Washington

The Nearest Airport page is the fi rst of fi ve pages in the Nearest 
page group. It lists the nearest airports in order of closeness, showing 
identifi er, bearing, distance, frequency, and runway length. Push the 
inner knob with a mouse click and you’ll see the cursor light up over 
the fi rst airport listed. Turn the outer knob to the right to scroll the 
cursor down the list, including showing airports that are off the screen 
– a total of nine airports. As you continue to fl y, the list and distances 
to airports will change. Suppose you decide it’s time to land and “be 
safe.” Move the cursor to a desired airport, such as S44, then press the 
ENT (enter) button. The screen will change to the Airport Location 
page, the fi rst page of the Waypoint page group.

MAP page, without terrain, oriented “north up”

MAP page, with terrain shown, oriented “north up”

NRST (Nearest) Feature. Suppose as you continue to fl y toward 
Portland, approximately in the Tacoma area, your engine begins to 
sound a bit rough. You adjust the throttle, prop, and mixture, and it 
still doesn’t sound quite right. Looking for somewhere to land? Press 
the NRST button, and depending on your position, you’ll see a screen 
similar to mine.

Selecting a Nearest airport brings up the Airport Location page 

Remember that turning the large knob changes page groups, while 
turning the small knob changes pages within a group. At this point, 
you can check other pages for this waypoint, such as the Airport 
Runway, Airport Frequency and Airport Approach pages. 
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Airport Frequency page for airport S44

Getting back to our fl ight, let’s return to the Airport Location page 
by clicking the small knob to the left, then press the center of the 
small knob to activate the cursor on the airport identifi er, S44 in the 
screen shown, then press the Direct button. This action will bring 
up the Nearest Airport page with the airport identifi er highlighted. 
As above, in the Direct example, just press ENT until the airport is 
activated, after which your track will go to the airport selected. As 
you may have noticed, the S44 airport I selected only has a 20-foot 
wide runway, but in an emergency, I’d try it.

Direct selection window for nearest airport

Continuing…

There are two choices at this point: continue to the emergency 
nearest airport you selected, or assume your engine is fi ne and re-
program the instrument to go Direct to Portland KPDX, or another 
airport of your choice. I’m going to Aurora State, KUAO, just south 
of Portland, which I fl ew into in January, as a passenger in a Cessna 
Citation CJ1 business jet.

NAV page after selecting “direct” to KUAO just south of Portland

Next Issue…

We’ve covered the basic operations of the Garmin GPS 500. I 
focused in this article on the GPS Direct feature because a great 
deal of real fl ying with a GPS is direct to a waypoint or destination, 
whether fl ying VFR on your own or as directed by ATC on an IFR 
fl ight plan. In the next issue, we’ll cover how to use the GPS to 
construct a multi-waypoint fl ight plan and also, how to use the GPS 
for instrument approaches and holding. Meanwhile, you know the 
basics and can practice. With knowledge from this article, you can 
now operate about half the features of the FS2004 Garmin 500. 

Airport Runway page for airport S44


