GX 50/55/60 GPS CREEPING LINE SEARCH TUTORIAL

FROM THE MANCHESTER NH VOR 060 RADIAL @ 15 nm 
(This tutorial compliments of  David Carlson, NH Wing)
Models:  GX50, GX55, GX60 and GX65
The GX Simulator is no longer available directly from the Garmin.com website.   It is still available with the following Garmin URL and on the Pinellas Sqdn, St Petersburg, FL site:  www8.garmin.com/include/gxsimulator/SimulatorPopupGX.html  and stpetecap.org. 
You want the Deluxe Edition, because it is the only version that the internal simulator can be turned off.  The internal simulator turned on is the equivalent to flying the airplane with the autopilot in the NAV position, not allowing you to select your own heading.  In addition, the internal simulator will relocate the simulator from any place the simulator was last turned off to the search pattern Commence Search Point (CSP), Waypoint 0, instantaneously.   

Options:  (This is for Deluxe Simulator only.)


IFR:  on or off

APPR:  on or off  (not available when the model is GX55 or GX65)

SAR: on (will stay on until turned off)


Nav Database: (Americas.bin)(need to click on to see)(will stay until changed)


Reset Present Position:  on (will reset to off each time position is reset)


Run Internal Simulator:  off (needs to be off for operator control of TRACK)
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For Your Information:

GX50;    IFR Approach Capable, No Comm Radio,  some CAP aircraft

GX55:    Not Approach Capable,  No Comm Radio,  most CAP aircraft

GX60:    IFR Approach Capable, Comm Radio, MT-7-235s & early C-182Ts

GX65:    Not Approach Capable,  Comm Radio, none in CAP aircraft

Some GX50 equipped CAP aircraft have the large format MX20 display taking position and flight plan input from the GX50.
Turn on GPS simulator by clicking on ON-OFF key (upper right side), and wait for:
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Click on SELECT key.  Above and this is for simulator only.
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Ref  Wpt   :  Chg? (flashing)

These are the coordinates of the first airport in the Americas Database, Apalachicola, FL.

The Apalachicola airport identifier is AAF, first airport in database alphabetically.

Click on ENTER key, then change airport to ASH using the instructions below.  This is for simulator only.
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AIRPORT (flashing)  AAF

To change AAF to ASH, get the second A of AAF to flash by turning outside knob two clicks clockwise and turning inner knob clockwise until S appears.  The two concentric knobs are located lower right on GPS.  To turn outer knob, place cursor on outer edge of outer knob.  To turn the center knob, place the cursor on the center of the center knob.   To turn either knob Counter Clockwise, click the left mouse button. To turn either knob clockwise, click the right mouse.  If you overshoot, turn knob opposite direction.  Then turn outer knob another click clockwise to get the third letter to flash, and then turn inner knob clockwise to H.
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Last H in ASH flashing
Click on ENTER  to get the confirmation of the location of Nashua Airport.
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4 of 42 is flashing
Click on ENTER to accept Nashua Airport as the current location of the airport:
The following display only waits 15 seconds for your input.
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YES or NO (flashing) (YES is preferred.) (Change with inner knob.)

Click on the ENTER key.  Will advance to next screen if click on ENTER is delayed.
Then Database page will appear:
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Expires 02/23/00 (flashes)

The Americas Database has been changed to the USA CAN database after the simulator was released.   The aircraft have the USA CAN database while the simulator has the Americas database.   

After clicking ENTER, the default NAV page will appear:
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Turn outer knob one click counter clockwise to FROM – TO – NEXT page:
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The above step is done now to reduce the number of steps to put GPS waypoint sequencing on hold later.  For IFR approach models GX50 and GX60, the above step may be omitted, because these models have a GPS SEQ key on the aircraft instrument panel.

Click on MAP key:
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If KT is not zero (---), use down arrow to zero ground speed, and then turn off and turn on the GPS.  Then go back to beginning, Options, click on Reset Present Position, and follow the instructions from “Turn on the GPS simulator”.  
If the groundspeed (KT) was not zeroed before the simulator was shut down the last time, the simulator will move away from the present position before the GPS simulator can be set up for a search pattern.  This is for simulator only and very important; otherwise, you will not be departing Lakeland Airport and the airspeed may speed up auto sequencing.  Auto sequencing may be too fast to stop before reaching waypoint 9.

WHEN THE DISPLAY IS IN MAP MODE, OUTER KNOB CONTROLS MAP PAGE, AND INNER KNOB CHANGES MAP SCALE.

Turn outer knob one click counter clockwise to get the first MAP set up page.
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THE DIAMOND ON LOWER RIGHT MEANS THAT SET UPS ARE ON MULTIPLE PAGES, THAT CAN BE REACHED WITH THE INNER KNOB IN EITHER DIRECTION.

You want Route Line set to YES (yes or no), Map Orient set to TRACK (Track, DTK, or North), and Map Ref to PLANE (Plane or Dest).
Turn inside knob one click (two clicks for GX50s & GX60s) counter clockwise to get the last MAP set up page (SAR MAP set up page).  
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Click on SEL key:

SAR Map
:   ON  (flashes)(must remain ON)
Grid Type
:   US

Position
:   SEA (Seattle Sectional)

Turn outer knob 1 click counter clockwise:

SAR Map
:   ON

Grid Type
:   US

Position
:   SEA (Seattle Sectional) (flashes)

Turn inner knob clockwise until NYC appears:

SAR Map
:  ON

Grid Type
:  US

Position
:  NYC (New York City Sectional) (flashes)
NOTE:  Position has no effect on Creeping Line & Expanding Square searches.
[image: image14.png]Sar Map 0N
GRID TypE:US
Pos1TION :NYC

£ =

4POLLO Gxss

4| 3

g

3
“l





Click on ENTER key to activate New York City Sectional:

SAR Map
:  ON

Grid Type
:  US

Position
:  NYC (New York City Sectional)

The simulator will always go back to the Seattle Sectional when the simulator is shut down or the simulator’s OFF-ON knob is turned off.  The GPS in the aircraft will stay with the last sectional when power is turned off.

Turn outer knob one click counter clockwise:
------   (waypoint)                                        ---  (bearing)






 MAP
30        (scale)                                             ---.- (distance)






    PAT soft key

[image: image15.png]5 =

4POLLO Gxss

% &
3

u





THIS IS THE COMMON JUMP OFF POINT FOR ALL SEARCH PATTERNS:

THE CREEPING LINE SEARCH PATTERN AREA DEFINITION:


[image: image16]
[MHT060015]240/5/10/0.5L  Where:

[MHT060015] = MHT 060 radial @ 15 nm = START = W0

240 = 240 degrees = DIRECTION of Creeping Line from W0

5 = 5 nm = Last Waypoint = (5 nm / 0.5 nm) x 2 + 1 = 21*
10 = 10 nm = LEG LENGTH = 9.9 nm (max GX limit)

0.5 = 0.5 nm = track SPACING

L = first turn waypoint 1 to 2 = left = Start RIGHT Side 
* Last Waypoint = (search distance / track spacing) x 2 + 1

NOTE:  Creeping Line and Expanding Square search termination waypoints must be determined by the aircrew.  These searches will continue until the airplane’s fuel runs out. 

THE CREEPING LINE SEARCH PATTERN NEEDS A USER WAYPOINT TO DEFINE THE START LOCATION (Waypoint 0):

Press the NAV key and then press DB soft key to get the display below.
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Turn the outer knob clockwise to get the Radial/Dist page. 
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Press the ENTER key.
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Press the SEL key and turn the Outer Knob counter clockwise one click to change the default Ref Wpt.
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Press the ENTER key to change AIRPORT AAF to VOR MHT.
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Turn the inner knob clockwise to get VOR.
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Turn the outer knob clockwise to position cursor and inner knob to change ABA to MHT.
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Press the ENTER key to accept the MHT VOR as the Ref Wpt.
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Using the outer and inner knobs change 000.0 deg and 000.0 nm to 060.0 deg and 015.0 nm.
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Press the ENTER key to convert Radial/Dist to Lat/Long. 
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Rename #000 to W0 using outer and inner knobs.
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NOTE:  The real GPS will remember this User Waypoint when powered down, and so will the simulator when powered down with the OFF-ON knob.  However, if the simulator is shut down it will not remember any User Waypoints.
Press the ENTER key to accept W0 User Waypoint.
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Turn the outer knob counter clockwise to get Lat/Lon in case a sighting needs to be marked.  
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When a sighting is found press the ENTER key.  That brings up the present position Latitude and Longitude.  You can either write down the Lat/Lon values or name the sighting.

CREEPING LINE SEARCH FROM THE MANCHESTER NH VOR 060 RADIAL @ 15 nm 
COMMENCE SEARCH POINT WILL CAUSE AUTO SEQUENCING
Perform GX55 SIMULATOR GENERAL SET UP first and then skip to Parallel Line (flashing) screen.

RESTART HERE; SHOULD WAYPOINT AUTO SEQUENCE BEYOND 9.  Applies to all search patterns that generate waypoints beyond 20.  All US Grid Parallel search patterns with 0.5 nm track spacing generate more than 20 waypoints, except in the N/S direction above the 43 deg 52.5 min latitude.  (North of Brunswick NAS, ME)  The last N/S waypoint above this latitude will be waypoint 19 or less.  The last E/W waypoint is 29.  

All Creeping Line and Expanding Square searches will generate waypoint 21 and drop waypoint 0 when the waypoint 9 to waypoint 10 leg goes active.  From this point on as each successive leg goes active the lowest waypoint is dropped and a new higher waypoint is added.  This gives the ability to go back and forward 8 legs (4 search legs).
You should have this map page to start:

------   (waypoint)                                        ---  (bearing)






 MAP

30        (scale)                                             ---.- (distance)






    PAT soft key
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Click on the PAT soft key and the Parallel Line Search Pattern page will appear. 
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Turn the inner knob clockwise to get Creeping Line search.
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Press the ENTER key to get the first Creeping Line set up page.
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Press the SEL key to enable data entry.
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Press the ENTER key to get the last waypoint accessed.  If the last waypoint accessed is not the one wanted, use the outer and inner knobs to make changes.
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Press the ENTER key again to accept W0 as the Start Waypoint. 

[image: image36.png]START:UO USER
SPACING )
DIRECTION :000 +

[ e e e

5 =

4POLLO Gxss

% &

u

w
BIe





Use the outer and inner knobs to set Spacing to 0.5 and Direction to 240.
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Press the ENTER key to accept the settings on page 1.  NOTE: The diamond at the right lower corner meaning there are additional pages.  Use the inner knob to get the second set up page.  Then press the SEL key to enable data entry.  
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Change the Leg Length to 9.9
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Read ahead to the “END OF READ AHEAD POINT” before executing next instruction.  These instructions must be executed rapidly.
For Parallel searches requiring more than 20 waypoints, Creeping Line and Expanding Square searches, the GPS must be put into HOLD before the 9 to 10 leg,
Then click on ENTER key again to activate search pattern, and then the map page with the PAT soft key reappears:

2   (waypoint)                                             050 (bearing)






MAP

30 (scale)                                                    23.5 (distance)
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PUT THE GPS OR GPS SIMULATOR IN HOLD ASAP:

Click on NAV Key:  (Only once, the second click will get the NAV home page.)
Should be on FROM TO NEXT page:  (If not, click on NAV key once, and rotate outer knob one click counter clockwise.)

FROM


1      Possible Range:    0-------(8----------------(70
TO


2                                    1-------(9----------------(71
NEXT


3                                    2-------(10--------------( 72
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Click on SELECT key:  (After clicking on SELECT key sequencing will stop.)
[image: image42.png]From 8
To 9
NexT CHG?

=5 e

5 =

% &





END OF READ AHEAD POINT; WAYPOINT SEQUENCING WILL RESUME IF THE NEXT TWO INSTRUCTIONS ARE NOT COMPLETED. 
DO NOT USE THE HOLD FEATURE IN FLIGHT PLAN MODE.   LEGS AFTER 19 TO 20 WILL NOT BE GENERATED.   ONLY USE THE HOLD FEATURE IN NAV MODE OR THE GPS SEQ BUTTON ON GX50s and GX60s.

Rotate outer knob two clicks counter clockwise to change TO to HOLD and flash:

FROM


1      Possible Range:   0--------(8---------------(70
HOLD? (flashes)
2                                   1--------(9---------------(71
NEXT 


3                                   2--------(10 -------------(72
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Click on ENTER key to activate the HOLD:

FROM


1       Possible Range:  0--------(8---------------(70
HOLD


2                                   1--------(9---------------(71
NEXT


3                                   2--------(10 -------------(72
[image: image44.png]From 8
HoLp 9
NexT 10

g g





NOW THE HOLD WILL STAY IF THE FLIGHT PLAN SOFT KEY IS KEYED.
NOTE: The GPS sequenced to Waypoint 71, which is near Nashua Airport, the simulated location the Creeping Line search pattern was activated.  The possible waypoint auto sequence range will vary according the positional relationship between activation location and Waypoint 0 and the direction of the creeping line.  

If put in hold by:

FROM


  8       

HOLD


  9

NEXT

 
10
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Up to this point the 0 to 1 leg can always be reestablished.

If the search pattern will generate Waypoint 21, and if the HOLD is activated on waypoint 10 or greater, click MAP key and click on PAT soft key to cancel search pattern.  The Waypoint 0 to waypoint 1 leg has been lost.  Go back to “RESTART HERE
US Grid parallel searches with 1.0 nm track spacing and with N/S 0.5 nm track spacing above the 43 deg 52.5 min latitude will not generate Waypoint 21.  Then, the Waypoint 0 to Waypoint 1 leg is recoverable with any possible HOLD waypoint number. :”   All Creeping Line and Expanded Square searches will generate Waypoint 21.
If the search pattern is activated in a position that causes waypoint auto sequencing, the GPS must be put in HOLD without delay. The GPS goes into a temporary HOLD from the FROM-TO-NEXT page when the SEL button is keyed. However, until the FROM-TO-NEXT page reads FROM-HOLD-NEXT, waypoint sequencing will resume if the MAP button or the FPL soft key is keyed.  
NOTE: The flight plan has already auto sequenced past waypoint 1 to higher waypoint.  The waypoint number is dependent on how fast the GPS was put into hold. The direction of the Creeping Line Search Pattern was toward Nashua Airport to cause waypoint auto sequencing. Had the direction of the Creeping Line Search pattern been chosen away from Nashua Airport, waypoint auto sequencing would have never happened.  Auto sequencing occurs when the GPS unit has determined it has passed the intended waypoint.  This feature is necessary for normal flight plans, because air traffic control may have you on radar vectors bypassing a flight plan waypoint.  The GPS automatically senses you have bypassed a waypoint and auto sequences to the nearest flight plan waypoint ahead in the flight plan.   
Click on the FPL soft key:  

  8 TO 9   (The highest recoverable leg if the search pattern will generate Waypoint 21)
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Turn inner knob counter clockwise until the leg “ 0 to 1” is displayed:
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Click on ENTER key to force flight plan back to the 0 to 1 leg:
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Click on ENTER: 
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Click on MAP.

1   (waypoint)                                             181 (bearing)






MAP

30 (scale)                                                    14.1 (distance)
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Click on MAP key again:  (Second click on MAP key goes direct to map page below.)
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                                                     ^ cross-track error: 23.2 nm left of the 0 to 1 leg

Cross track error can equal the distance to the waypoint, but will never be greater.

Determine approximate TRACK to waypoint 0 using the New York sectional chart or:

23.5 nm from ASH to Waypoint  1 >|      050 deg bearing from ASH to waypoint 1
                                                           | 
                                                           |    5 nm



     Waypoint   0

                                                           |    5 nm

                                               |                             
       Commence Search Point (CSP)>|      075 deg approximate bearing from ASH to CSP
Approximate TRACK
 = 050 deg + approx ({10.0 nm + 2.0 nm} / 23.5 nm) x 60deg
 = (050 +  approx 30deg) = approx 80 deg    
NOTE:  For Parallel and Expanding Square Search the Pattern Commence Search Point (CSP) is Waypoint 0.  Due to construction reasons the Creeping Line’s Waypoint 0 is in the center of the first search leg.  The GPS does not generate a track line between the CSP and Waypoint 0.  However, you will be on this track line if you fly with zero cross track error 10 nm SE of Waypoint 1 toward Waypoint 1, the end of the first search track. 
With up arrow get the simulated aircraft taxing 5 knots.  Then use the right or left arrow to set the TRACK to 080 deg, the approximate value.
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REMINDER: DOWN ARROW AIRSPEED TO ZERO (---) BEFORE TURNING OFF GPS SIMULATOR.
Then with the up arrow increase your airspeed to cruise.  Use the inner knob to control MAP scale.  Reduce MAP scale as you approach the Commence Search Point.  
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Some where around 12 miles from waypoint 1 turn to approximately 060 degrees, and reduce airspeed to 90 knots.  60 deg = Direction – 180 deg = 240 deg – 180 deg  
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At about 0.5 nm cross track error turn to 015 deg to intercept the 1st search track line, 330 degrees, with zero cross track error.  First half of the 1st track line not displayed, Creeping Line Search Pattern only.  The second half of the 1st track line is displayed from Waypoint 0 to Waypoint 1.  All other track lines are fully displayed.
NW tracks = 330 deg = Direction + 90 deg = 240 deg + 90 deg

NE tracks   = 150 deg = Direction – 90 deg = 240 deg – 90 deg
Intercept Angle = 330 deg + 45 deg = 375 deg – 360 deg = 015 deg 
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The simulated aircraft is on the 1st track line with zero cross track error.  At the Commence Search Point (CSP) your MAP scale should be down to 5 or 2 nm.  
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Note the track lines become segmented when off the desired track of 093 deg.
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Before reaching Waypoint 1 take the GPS out of hold.  

Click on NAV key. The FROM-HOLD-NEXT page should come up:
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Click on the SEL key:
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Turn outer knob 2 clicks counter clockwise:
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Click on ENTER key:
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Simulated aircraft reaching Waypoint 1, the end of the 1st search track.
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Maintain 330 deg track until distance to 2 is 0.7 nm before turning towards 2.
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Roll out is good because the Distance and Cross Track Error are nearly equal.
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FLY THE GRID AS MUCH AS YOU NEED, USING THE RIGHT AND LEFT ARROWS TO MAKE HEADING CHANGES.
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FROM THIS POINT ON, REDUCE AIRSPEED TO ZERO WITH THE DOWN ARROW, BEFORE TURNING OFF SIMULATOR.   THE SIMULATOR WILL RETURN WITH THE SAME AIRSPEED AND TRACK AT PREVIOUS SHUT DOWN ON NEXT TURN-ON.
This Deluxe GX simulator behaves just like the real GX GPSs in real airplanes with few exceptions. The known exceptions are:  (1) The real GPS retains the SECTIONAL on the SAR map page after GPS power off; the simulator goes back to SEA (Seattle).  (2) The simulator GPS SEQ key works for the GX50, GX55, GX60, and GX65 GPSs, and only for the real GX50 and GX60 GPSs.  This is why we used the FROM-TO-NEXT page to get into HOLD instead of the easier GPS SEQ key.

If you flew the simulator back to the simulated mission base airport, the simulator would have behaved just like the real airplane.  However, there is no immediate need to return the simulated mission base airport, and the simulator is generally turned off in mid flight.  To make the next simulator session easier to set up, zero airspeed before shutting the simulator down.  If you turned the real GPS off mid flight you would have the same result when the real GPS is turned on the ramp before the next flight.  The simulator and the real GPS remember their last position, heading and airspeed when the real GPS power is turned off or when the simulator is shut down.

The Basic GX Simulator can be used to practice search set ups and getting the GX55 in and out of HOLD.  However, auto sequencing will never happen, and the simulation of the search pattern will begin from Waypoint 0, the Commence Search Point (CSP), not the simulated mission base airport.  The simulated aircraft can never be made to leave the search tracks, because the Basic GX simulator acts like a perfect auto pilot in NAV mode (always follows the flight plan and with zero cross track error).  The Deluxe GX simulator with the Internal Simulator turned off acts like an auto pilot in HDG (heading) mode, and the heading and the airspeed can be varied.     
The GX50 and GX60 equipped CAP aircraft have a GPS SEQ button similar to the one shown below.  The majority of the CAP aircraft fleet has GX55 GPSs that do not have this capability.
Instead of going to the From – To –Next page, clicking on the GPS SEQ toggles from To and Hold on the GX 50 and GX 60.   The GPS SEQ button works on the simulator for GX55, but there is no such button in the GX55 equipped aircraft.  The manual methods required by the GX55 works in the GX50 and GX 60 aircraft. 
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OTHER GX SEARCH PATTERNS SET UPS:
Parallel Grid Search (US Grid System) (7.5 x 7.5 min grid):

       Grid          :   sectional grid #, A B C or D, start corner (1 2 3 or 4) 

       Spacing     :   x.x nm           (usual setting, 1.0 nm or 0.5 nm)

       Direction   :   N-S or E-W
Parallel Grid Search (Basic Grid System) (15 min by 15 min grid):

       Grid          :   Lat (1-9), Lon (1-9)*, A B C or D, A B C or D, start corner 

       Spacing     :   x.x nm           (usual setting, 1.0 nm or 0.5 nm)

       Direction   :   N-S or E-W

* SAR map set up pages define a 10 deg latitude x10 deg longitude super grid. 
Expanding Square set up page (all right turns):
       Start           :   waypoint

       Spacing      :   x.x nm

       Direction    :   xxx deg           (direction of 1st leg from Start) 

The Creeping Line and Expanding Square search pattern set ups will not change if not activated before leaving their respective set up pages.  When training mission pilots or observers on all three search patterns, set up the Creeping Line and/or Expanding Square searches first, then set up and activate the Parallel Line search before taxi.  It is better to set up the Creeping Line search pattern on the ground, because it has a multi-page set up.  After pressing the ENTER key to accept the first page set up, an accidental second push of the ENTER key will cause the Creeping Line search pattern to activate without getting a chance to do the second page set up.  In turbulence, it is easy to double key the ENTER key. In addition, the Creeping Line and Expanding Square search patterns generally require the generation of USER Waypoints.  All these set up tasks can be done more SAFELY on the ground before taxi.   After ground set ups, Creeping Line and Expanding Square search patterns can be easily activated in the air by returning to their respective set up page and pressing the ENTER key.  Unlike the Parallel Search, these search pattern set ups will not be change in flight when returning to their respective set up pages. 

NOTE:  If the GPS is tuned off and turned back on, all search pattern set ups will return to default values.

GPS TERMS

HEADING:


Magnetic direction the aircraft is pointed.  Same as TRACK in zero cross wind.

BEARING (to waypoint):


The magnetic course from current position to desired waypoint.

DISTANCE (to waypoint):


Distance current position to desired waypoint.

TRACK:


Actual magnetic direction the aircraft is flying over the ground.

DESIRED TRACK (DTK):


Desired course or path to desired waypoint.

CROSS TRACK ERROR:


The number of nm the aircraft is left or right of DTK.

US GRID DESIGNATIONS:


Sectional:  e.g.
SEA = Seattle, JAX = Jacksonville, MIA = Miami

Grid Number:     Starting with 1 in the upper left hand corner and ending in the lower corner of the given sectional.  Each grid is15 min square.

Quadrant:  Each grid is sub divided into four quadrants:  A, B, C, and D

The quadrants are:  A = northwest, B = northeast, 

  C = southwest, D = southeast


Start Corner (GX50, GX55, GX60 GPSs only):




1 = northwest, 2 = northeast, 3 = southeast, 4 = southwest 

e.g.  MIA 4D4   Miami grid 4D (start southwest corner)

        MIA 4D1        
                (start northwest corner) 

N-S:  north-south tracks starting either north or south.

E-W: east-west tracks starting either east or west
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NASHUA AIRPORT (ASH)





W0


15 nm





Creeping Line Search Area:


 9.9 nm (Leg Length) X 5 nm
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