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WARNINGS

A measure of knowledge by the user is required for proper and safe use of the
Magellan GPS SkyNav 5000™  READ THE USER GUIDE AND WARRANTY
COMPLETELY.

Use Good Judgement
This product is an excellent navigation aid, but it does not replace the need for
careful orienteering and good judgement. Never rely on one device for navigating.

Use Care to Avoid Inaccuracies
The Global Position System (GPS) is operated by the U.S. Government, which is
solely responsible for the accuracy and the maintenance of GPS. The government
can make changes to the system that could affect the performance of GPS
receivers. Such a change could require a modification to your SkyNav 5000.

Magellan Systems will notify you of the opportunity to upgrade the unit to
accommodate these changes and other software upgrade opportunities if you
have filled out and returned the registration card.

Accuracy can be affected by poor geometry with respect to the satellites. WHEN
THE ACCURACY WARNING APPEARS ON THE SCREEN, USE THIS DATA WITH

EXTREME CAUTION.
M|  warninG

Position fix accuracy can be affected by the periodic adjustments to GPS
satellites by the U.S. Government and is subject to change in accordance
with the Department of Defense Civil GPS user policy and the Federal
Radionavigation Plan.

The aeronautical information that goes into SkyMav's database is reviewed and
updated every 28 days; the most current data available is shipped with each unit.

The database effectivity date that is displayed during the Turn-On Sequence is the
date upon which the database in your unit became valid. The shipped database
will become less and less current with the passage of time. if you want to update
the contents of your internal database, contact your Magellan dealer or installer.
To update the datacard, contact Jeppesen Sanderson.

Magellan Systems Corporation makes every effort to ensure that the most current
data is shipped with each product; we accept no responsibility for problems that
may arise from using out-of-date information.




No part of this User Guide may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying and
recording, for any purpose other than the purchaser's personal use
without the written permission of Magellan Systems Corporation.

© 1994 by Magellan Systems Corporation. Ali rights reserved.

Revision History

Rev. Date Reason

0.0 07/92 Initial Release

0.1 08/92 Minor Corrections

0.2 09/92 Addition of Appendix 9
1.0 11/92 Software upgrade

1.1 03/93 Minor Corrections

1.2 04/93 Software Enhancement
2.0 06/93 Software Upgrade

3.0 06/94 Software Upgrade

tagellan™, GPS SkyNav 5000™, and SkyNav™ are the trademarks of
Magellan Systems Corporation.

Part No, 22-40002-030  Software version 3.5 or higher

&




CONTENTS

CHAPTER 1 — INTRODUCTION

The SkyNav 500U ...t 1-1
Packing LSt ..ooeeeeeee e 1-2
ACCESSOFIES .ottt s e ettt e e ees s et 1-2
CHAPTER 2 — BASIC OPERATION
IMIOAES -t ettt et e 2-1
Overlay FUNCHIONS ..o et 2-1
‘@ AnnUNCIELOr LIGht ...t 2-2
The KNoDS ... e 2-2
The CUSOr et r s 2-3
DAL BN e e e e aeee s 2-3
Selecting Options ... 2-4
Searching Through Database Lists ..o iicirer e e niees 2-5

CHAPTER 3 — TURNING SKYNAV ON



®

CHAPTER 4 — THE MSG FUNCTION

ACCESSING MESSAGES ... oo ettt et ittee et e et ser s et a e e sveeeenerens

MESSAGES oot iei i e e s

CHAPTER 5 — THE NAV MODE

Bearing/Distance SCrEEN ..........cv e
Track/XTE SCIEEM cuviiiiiiiiii ittt e ee st e e e
Present POSILION SCIEEM . ..vvvuieeeceeee et e e vrve e e s s s e e ennnen vennianes

ARITUAE SCrEBM ...ttt es s ra s
Computed ARITUAE ...
Encoder ARItUGE ..o e,
FIXE ARTTUR .o e oot en e e,

TG ST ..o et

CHAPTER 6 — THE DATABASE MODE

Database CategOMiBS ......coceevrvvrerereecrieeirieeriesecteeieeeeeseeteseeneseeaeneas
Selecting @ CategOry ..o..cvo oottt ererr e e
Selecting @ Waypoint ... oot
Viewing @ Waypoint ..ot

Custom COmMMENTS ..ot e
Adding a Custorm COMMENT .o..ooooi ittt sieie e ens
Editing or Deleting a Custom Comment .......cccccvvenriiieecrennn,

Entering Waypoints ... e
Adding a User-Defined Waypoint ..........ccoovvvvvonevinininnrinens
Deleting a User-Defined Waypoint ..........ccooieoreiiieiicccien
Editing a User-Defined Waypoint ........ccocoovvc e

Saving a Position as a Waypoint .....ccccccc i reenrininnnnn e




&

CHAPTER 7 — THE FLIGHT PLAN {(FPL) MODE

Flight Plan Mode FUNCLIONS .........cvviviririr i 7-1
Selecting a Flight Plan Record ..o 7-2
Examining a Flight Plan Record ... 7-2
Activating @ Flight PIan .........coveeiieriiee et 7-3
Selecting @ Leg .ooeeevvvrenric et 7-3
Reversing a Flight Plan .......cooveimmre e 7-4
Deleting a Flight PIan ..ot 7-5
Using the “edit?” GPLON .coover et e 7-5
Inserting a Waypoint .......ccoooerrenonnieii s 7-5
Deleting a Waypoint from a Flight Plan ... 7-6
Creating a FIgNT PIan ..ot e 7-7
CHAPTER 8 — THE AUX MODE
SAS? FUNCHION ..o st reae e eabb e 81
Receiver PerfOrmMance . oottt 8-1
GPS MO ... e et rnme e ns 8-3
Mask ANGIe MOTE ..o e 8-4
Receiver ACTIVIEY ........oooiciieeeiceeitrieesre et 8-4
Satellite Data@..uiiiicecreersceerirreeee et e et e 8-5
Satellite VWINQOWS ..oiiver e s 8-5
AULO-LOCATE .. oottt e e 8-7
UNIEEY FUNCHION (ittiieiei e aeeiis e ren e e s et e cneneen e e man e caan e ]-8
D SCAIE e e 8-9
UNIt OF MIBASUNE ..oveieiiiciei et eee et e et n e eir e e nnre e 8-9
ALTUAE UNIES .o ceccee e 8-9
Time Zone .....ccccveeveenen. J OOV UUTORTOP 8-11
MagNetic VANETIOM ......ooeeee et ceeesisre s 8-11
Turn-0On COMMENT .......oooiiiiiiiciirreee oo 8-12
i




Data Port Configuration .........c..ccceveiiiieesie i 8-12

MED DATUM Lot e e e e e e e s g-13
ARIMELEr SEHNGS .c.oovie s 8-14
LIGhting LEVE| ..eeviriii ettt e 8-15
EMergency Start ..o e 8-15
N HIMEr FUNCHON oo 8-16
SOPWATCR? FUNCHION oot e g-16

CHAPTER 9 — THE EMG MODE

CHAPTER 10 — THE DIRECT-TO FUNCTION

CHAPTER 11 — OPERATING CONCERNS

Determining the Quality of @ FiX ..........ooovii e, 11-1
Geometric QUAalILY «.ve i 11-1
Dated INfOrmation ...........coicevreiinc e 11-2

Initialization Error e 11-3

Turning the Unit Off ... s 11-4

Selecting @ GPS MO .......ooiveiiecceree e 11-5

Using SkyNav Near the Poles .............. USROS SR UPPIUOROUTPRRR 11-6

External Annunciators (optional) ..o 11-6

TroublesSNOOTING «oove e e e 11-6

When Nothing Else WOTKS ... 11-10

GIOSSAMY oottt et e 11-11

v



®

ILLUSTRATIONS
5-1 Flow Diagram of NAV SCreens ....ccoceevvevrirvrcesicceecesinsssinenn. 5-1
5-2 Sample Bearing/Distance Screen ... . 5-2
5-3 Reading the €O ..ot 5-3
5-4 Sample Track/XTE SCrEEN ......c.iciiierireere s i sre e, 5-5
5-5 Sample Present POSITION SCIEEN ... .civvririmniei et 5-5
6-1 Sample Database SCreen .........cocvovvveeiiccerniniiieie 6-1
6-2 Sample Waypoint RECOM ......cccoccoviiniiicicncicii i 6-3
6-3 Sample User-Defined Waypoint ..., 6-5
6-4 Entering a User-Defined Waypoint ..., €-6
7-1 Sample Header PAgE ........covcvivvcemniiricine e 7-1
7-2 Sample Flight Plan Record .........coovvviviiiics o 7-2
8-1 Flow Diagram of sats? Sereens........... 8-2
8-2 Sample Receiver Performance SCreen .......ccoovveeiciecniiiin e, 83
8-3 Flow Diagram of units? SCreens ..........oceececimeiececcin e, 8-10
9-1 Sample Emergency Mode List ..o i 9-2
v




APPENDICES
Appendix 1
The Global Positioning SYStem ........cccocoi v ccen e A-1
Monitoring and Controlling GPS .. A-1
HOW GPS WOTKS .vecciiiiiiice et e e A-2
ACCUTACY e e e e e A-2
GPS INformation SOUICES ...........covieiiee e e A-3
Appendix 2
MaP DatUms ... e eee e e e A-5
Appendix 3
List of Datums Defined in the SkyNav 5000 ..........cccoceeiiirienne A-9
Appendix 4
Table of CoNStaNts ...c...o.vvee e A-11
Appendix 5
SPECIFICETIONS ..o A-17
Appendix 6
Output Data MESSE0ES .........c.eocevievieeie e eeeeeee e teeee e enen A-19
AppendIx 7
ICAD COUBS ..ottt e et e v ess s st e erse e e aeeas A-23
Appendix 8
Using the External Data Card ......ooovvveeeeeee e A-27
Vi




This chapter contains a description of the SkyNav 5000™ and
the items you should find in the package. Instaliation instruc-
tions for the unit and the antenna are found in separate
documentation.

SKYNAV 5000

SkyNav 5000 is a compact, panel-mounted, 5-channel GPS
receiver that is intended for use in the general aviation VFR
market. The unit was designed by engineers and pilots with the
unique requirements of their fellow pilots in mind. (What GPS
is and how it works is described in Appendix 1.)

SkyNav features UltraView™, a unique 40-character, vacuum-
fluorescent display with variable illumination intensity. The
vacuum-fluorescent display and optical filter combination pro-
vides an ultra-bright, crisp display with a very wide viewing
angle, Information is accessed and entered by using any of the
nine pushbuttons and two knobs that are positioned around the
display.

SkyNav also features a built-in worldwide Jeppesen™ database,
which can be expanded by the addition of front-loading data-
base cards. The built-in database includes the coordinates of all
airports with runways over 10G0" in length, VORs, and NDBs.
The expanded databases include additional information, such
as airport VHF communication frequencies, fuel types available,
ILS details, DMEs, and intersections.

In addition, SkyNav can store up to 1000 user-defined way-
points and up to 20 flight plans (with as many as 20 legs each).
All user-entered waypoints and flight plans can be edited and
deleted as necessary. By the press of a button, any flight plancan
be reversed without re-entering any data. Features such as these
make SkyNav a uniguely versatile navigation aid. '
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SkyNav 5000

Power to operate the unit is provided by the aircraft’s electrical
systern. The unit's memory is maintained by an internal battery.
This means that SkyNav will retain all user-entered information
even when it is turned off.

SkyNav can calculate and display a position with a fixed, user-
entered altitude. It can also be set to display altitude data from
a Magellan altitude encoder/serializer. Alternatively, SkyNav
can calculate and display altitude without operator or encoder
input.

SkyNav's compact design and user-friendly software means the
unit is easily placed in your cockpit and easily operated. (Full
specifications for the unit are in Appendix 5.)

PACKING LIST

When you receive your SkyNav 5000, you should have all of the
following:

¢ Magellan SkyNav 5000 unit, 1
- inétallation instructions, 1
+ flat patch GPS antenna, 1

* accessory pack, including 20 feet of RG-58U coaxial
cable

* user guide, 1
* registrationAwarranty card, 1

If any of these items is missing, contact your Magellan dealer.

A database card is not included; one will be sent to you
upon receipt of the registration card.

ACCESSORIES

Several accessories are available fbr use with the SkyNav 5000,
including additional database cards and an aititude encoder/
serializer. All accessories are available from your Magellan
dealer.




This chapter describes the keys and knobs that control data
display and data entry.

MODES

Which function the unit performs is determined by which mode
is active. The unit can calculate and display navigation data
(NAVY; create, save, display, and manipulate flight plans (FPLY
display information from an internal database or an external
database card (DB); set operating and display parameters
{AUX); or display as many as 30 of the waypoints that are closest
to your present position (EMG).

Modes are selected by pressing one of the five keys below the
display. When the key is pressed. the LED next to the key lights
up, the selected mode becomes active, and the screen displays
the first information screen for that mode.

In each mode, information is presented as a series of pages.
Within a mode, pages are changed by turning the outer knob
while the cursor is inactive. The inner knob does not function
unless D8 or EMG is the active mode (this is described in later
chapters).

OVERLAY FUNCTIONS

Overlay functions temporarily overwrite the information dis-
played on the unit’s screen in order o provide information
required by the user, without replacing an active mode or
interrupting unit operation.

Thaere are two overlay functions. The message function {MSG) is
aninterface between SkyNav and the user that displays informa-
tion relating to changing conditions and operating consider-
ations the user needs to be aware of. The Direct To (8+) function
allows the user to establish a one-leg route from the present

2-1
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position to any waypoint; once activated, it puts the unitinto the
NAV mode. (Both functions are described in detail in later
chapters.)

ANNUNCIATOR LIGHTS

SkyNav has eightlight emitting diodes (LEDs), which indicate the
current mode and the presence (and status) of messages at a
glance.

Five of the annunciators are green LEDs located to the upper left
of each mode button. The LED is lit steadily when the mode is
active, and off when the mode is inactive. Only onc mode LED
can be lit at one time.

A red LED to the left of the MSG button indicates whether there
are unviewed messages (flashing), viewed messages (litsteadily),
or no messages (off).

Each of the two GPS mode indicators are green/red LEDs. The
LED of the inactive GPS mode is cff. The active GPS mode is
indicated by a green LED when the receiver is tracking satellites.
The LED is red when the receiver is not updating position fixes
or when GQ falls to 3 or less.

You may also connect SkyNav to external annunciators. Exter-
nal annunciators are described in Chapter 11.

THE KNOBS

The knobs are used to scroll from one screen to another, to scroll
through data lists, and to move the cursor {when active) from
one space to another.

Their exact function is determined by whether or not the cursor
is active.
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SkyNav 5000 Basfc Operation
If the cursor is inactive, the
outer knob scrolls from screen to screen;
inner knob isinactive, unless the active mode isDB or
EMG.
If the cursar is active, the knobs are used to input data, and the
outer knob  moves the cursor from one data entry
position to another;
inner knob scrolls through the data lists of the char-
acters that are assigned to that space.
THE CURSOR

The cursor is a flashing underscore thatis used to enter data and
to select an option or initiate a procedure. It appears only in a
data entry field and under the " ?” of an option. {Both dataentry
fields and options are discussed below.)

The cursor is toggled on and off by pressing the EDIT key. When
active, it is moved from one field to another by turning the outer
knob. The cursor is intelligent; it always knows what positions
it can go to, whether a position is a data entry field or an option
field, and what characters are appropriate for a specific data
entry field.

DATA ENTRY

A data entry field is one or more spaces in which information can
be entered or changed by the user. Examples of a data entry field
are the name of a manually entered waypoint and a comment
page.

Data can be entered only into a data entry field, and only when
the cursor is active,

Each space in a data entry field has an assigned list of alphanu-
meric characters that are appropriate to that space. For ex-
ample, letters are not available for spaces where position
coordinates will be entered.

@




Basic Operation SKyNav 5000

To enter data, turn the inner knob to scroil through the
characters for the first space. When the desired character is
displayed, turn the outer knob to move the cursor to the next
space.

Each list also includes a default character, which is automati-
cally inserted when an entry field is left blank and ENTER is
pressed. (It is possible to enter a default character by
scrolling through the character list, but automatic entry is
much faster and easier.)

There are three possible default characters; “A*, "0", and a
blank space. Which one is used is determined by the type of
information that can be entered into a specific data entry
field. "A*" is the default character in a waypoint ident entry
field (idents may not contain blank spaces). In a position
coordinate, all empty spaces are replaced with 0" when
ENTER is pressed. This means that position coordinates with
leading or trailing zeros can be entered quickly by Ié”a'ifi'hg the
spaces blank and allowing the unit to insert the zeros
automatically. The default character in text fields such as
comment pages is a blank space.

If a mistake is made, move the cursor under the error and re-
enter the data. If more than a few characters must be replaced,
pressing EDIT will de-activate the cursor and restore the display
to its original values.

When data entry is complete, press ENTER. This will store the
information entered and turn off the cursor.

SELECTING OPTIONS

Options are the words followed by a guestion mark that
sometimes appear on the display. An option indicates that a
choice must be made between the selections shown or an
option approved to start a procedure.

An option is selected or approved by activating the cursor and
moving it to the appropriate questicn mark. Press ENTER to

@
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accept the selected option. The cursor will turn off and the unit
will display the first screen of the selected option.

Satellite Data...

view?

To continue without selecting or approving an option, leave the
cursor off and use the outer knob to move to the next screen.

SEARCHING THROUGH DATABASE LISTS

The cursor is also used to screll through the database lists in the
Database mode and in the Flight Plan mode.

A data list search is confined to the active database category,
starting with the displayed waypoint.

A search is conducted in an edit window, which is identified by
angled brackets on either side of the displayed waypaint. When
the cursor is active outside of the search field, only the waypoint
ident is displayed in the field. :

| N34°49.57 U118 49,4

negar: <POC >

When the cursor is moved into the search field, the field expands
to inciude the database category.

M34 *49. 57" W118*49.43

near s <POC  aet>

Different waypoeints are viewed by changing any character of
the displayed name. The unit searches the current database to
locate and display the waypoint whose name most closely
matches the altered name. (This procedure is described in more
detail in Chapter 6.) If more than one waypoint exists with the
same name, the search field expands once again to include the
{CAQ region code. The other matches can be viewed by moving

2-5
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the cursor to the region code and turning the inner knob. (ICAO
codes are listed in Appendix 7.)

§24*25.¢0' E118*25. 40
near:<BGC art aB>

You may select a different database category by moving the
curscr to the category and turning the inner knob.

Once displayed, a waypoint can be accepted in two ways. You
may press ENTER or move the cursor out of the edit window.
Either action causes the search field to contract and display only
the waypoint name.

2-6




SkyNav is turned on and off by pressing the PWR button. When
first turned on, the unit enters a turn-on sequence. The first
screen displayed in the sequence is a software copyright page.

Copuar jaht 1993
MAGELLAN Core.

This is quickly followed by a software version page,

MAGELLAN SkaNaw GPS

s verid4.d

an initializing database page,

INITIALIZING DB
DATA. ..

and then by the initial position page.

N34 *49 57 W118 49 43
near: <POC >

The latftong position displayed is the last computed position
{before the unit was turned off); the waypoint is the airport that
is closest 1o that position. This screen is displayed for five
seconds, during which time the position can be edited or a
different waypoint selected.

Theoretically, it is possible to edit the first and second lines to
display widely separated positions. Since the initial position
should be within S0C miles of your actual iocation, SkyNav
assumes that the position displayed on the first line is the initial
position. f the last edit made was to the waypoint, however, the

3-1
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Turning SkyNav On SkyNav 5000

3-2

new waypoint is assumed to be the initial position; this change
will be reflected in the displayed lat/long.

After five seconds with no data entry or after data entry is
complete, the last known aititude is displayed.

Fresent attitude
997",

!
|
i
i

This screen is also displayed for five seconds. H correct, do not
make any changes.

When data entry or the five-second display is complete, the
current date and time are displayed. Once again, this screen is
displayed for five seconds, during which the information dis-
played can be updated.

| dater 25-NOU-33
] time: 12:38 LOCAL

All initialization information is accepted once the date and time
are updated or the five-second delay is complete. The receiver
now has all required initialization information.

After a few seconds, the turn-on sequence continues with
current database information, inciuding the database's date of
effectivity.

DB & Internal fdorid
OATE: o7-JUL-94

The database screen is followed by a user comment screen,
which is blank unless text is entered with the AUX mode.

DIL CHARGE DUE IN
3 Hours ! ok?
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Turning SkyNav Or

When “ok?" is accepted {by pressing ENTER), SkyNav automati-
cally enters the NAY mode and starts to obtain positioning
information.

If SkyNav has no almanac or if the initial position has never been
set (since leaving the factory), the unit automatically begins Sky
Search.

Searchins the skw...

Sky Search is the part of the Almanac Collect and Auto-Locate
procedures in which the receiver searches the sky for satellites
until enough are located for a position fix. Sky Search usually
lasts from 12 to 15 minutes. (It is described in detail in Chapter
11.) Operator response is not required to initiate Sky Search; the
message is displayed for a few seconds to advise the user that
Sky Search has started.

| NOTE

SkyNav receives updated almanac information while it
is tracking satellites. If the unit is in reguiar, sustained
use (15 minutes or more) and initialization is correct,
Sky Search should be unnecessary.

SkyNav now displays the first NAV screen as it begins acquiring
satellites to obtain its first position fix.
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SkyNav generates messages as reguired to provide operational
information and warnings to the user. These messages are
retained as long as they are valid, and are then automatically
deleted. The presence of messages and whether or not they
have been viewed is indicated by the LED to the left of the MSG
button.

When the LED is:
OFF There are nc messages
FLASHING There is at least one unviewed message

ON There are no unviewed messages, and at
least one viewed message

ACCESSING MESSAGES

MSG displays messages and warnings as an overlay to the
current screen. When the overlay is canceiled, the active
screen is restored.

To view the messages, press the MSG button. The first overlay
screen displays the number of currently valid messages. (Invalid
messages do not relate to current conditions and are not
retained.) Messages are classified as being new (not viewed) or
old {viewed).

MSG: 1 new 3 old

Turn outer knob...

Turn the outer knob clockwise to view the messages. The most
recent message is displayed first, and the oldest message is
displayed last. Once viewed, most new messages become old
messages, and are retained until no longer valid. Messages
relating to navigation conditions are usually discarded as soon
as they have been viewed.

Press the MSG button to turn the MSG display off.

4-1

Py




The MSG Function

MESSAGES

SkyNav 5000

The following is a list of messages that SkyNav may generate.

Condition:

Cleared by:

Message:

—— — ——— t—

Condition:

Cleared by:

Message:

Condition:

Cleared by:

Message:

Within 1 minute computed flying time of
turn point

Leg sequencing or exceeding 1 minute to
turn point

Prerare for turh
Hext track i=s B57®

— . — T b T— — — — — — —

Time to turn; seen when FPL mode is
MANUAL

Viewing

Time to tukn
Next track is 857°

Commencing a flight plan leg when the
following leg is less than two nautical
miles in length

teg sequencing

CRUTION:

Next les vers short




SkyNav 5000

Condition:

Cleared by:

Message:

Condition:

Cleared by:

Message:

Condition;

Cleared by:

Message:

Condition:

Cleared by:

Message:

The M5G Function

GPS receiver operation in 20 mode. This
message is reactivated every 10 minutes.

Viewing window
OR

3D position solution

REMINDER: Usins 20
check altitude!

. —— —— — i — — i — e — — — —

(3PS receiver operation in auto mode has
reverted from 3D 1o 2D

Restoration of 3D mode, or mode change,
ol viewing

Too few sats for 3D}

Now wsina 20

e — — - — — — Ty — — i, et .

Only three satellites available when in 3D
mode

Four or more satellites becoming avail-
able, or mode change to 2D or AUTO

Too few sqts for 30!
Tre 20 or AUTO

—— s — — — T T — — —— — —

Fewer than three sateilites available for
navigation

Three or more satellites becoming
available

Too few satsz in view

for position #ix!

4-3
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The MSG Function

Condition:

Cleared by:
Message:

if in 3D:

if in 2D:

Condition:

Cleared by;

Message:

Condition:

Cleared by:

Message:

Condition:

Cleared by:

Message:

SkyNav 5000

GQis 3 or less

GQ becoming 4 or more

WARNING: GO = 3 !
Tro 2D
WARNING: 6@ = 3 !

Position is assessed as being invalid, or
SkyNav 5000 is not updating

Position being assessed as valid

WARKING! Position
fix not uedatins!

Receiver is updating, but estimated fix
error > 0.5 nm

Position being assessed as valid

HARMING! Estimated

fix error ouer B.5"

Altitude encoder input was selected in
AUX and no input is being received.

Receipt of encoder input or selection of a
different altitude input (in AUX)

Al titude encoder

rerorts error




SkyNav 5000

Condition:

Cieared by:

Message:

Condition:

Cleared by:

Message:

Condition:

Cleared by:

Message:

&

The MSG Function

Outside of the encoder/converter's
operating range. The Magellan en-
coder/converter operates between
-1000 feet and 35,000 feet (-304.8 and
10,760.7 meters).

Moving into the encoder/converter's op-
erating range.

Altitude encoder

out of ranse

Altitude encoder/converter has not
reached operating temperature

Altitude encoder/converter reaching op-
erating temperature.

Altitude encoder

not ready

Hardware problem internal to the
altitude encoder/converter.

Non-recoverable error. Operate with com-
puted altitude or fixed altitude until en-
coder/converter can be checked.

Al titude encoder

harduware error

4-5




The MSG Function

Condition:

Cleared by:

Message:

a5
1 %

SkyNav 5000

Receiver position has updated by
greater than .5 NM between fixes.

Position being assessed as valid

KWARNING! POGSITION
JUMP ouer .5"




The NAV mode provides access to all navigation information.
This includes position, altitude, cross-track errar, bearing, dis-
tance, and time to the next waypoint {if a flight plan or Direct-
To is active ).

If timer output has been redirected, NAV displays the count-
down timer or the stopwatch beside the navigation informa-
tion. (This is described in Chapter 8.)

There are tive principal NAV screens. kach is described sepa-
rately below. Figure 5-1 shows the sequence in which these
screens are displayed.

BT SCOVIN 1,234,
222%..... “. e 118%7
|
AMTRAXCOUVIN trk 222°
xte R21.7h sz 118Ky
]

Fresent Fosition
N34°*49.57 W118*49.43.
1
comPuied alHZi,BGBﬂr
GR: 7
]
eta 12:35172 ete BB:24
time now = 12:27:312

*There are three possible altitude screens; which is displayed is determined by
the active GPS mode and altitude input that was selected in the AUX mode.

Figure 5-1. Flow Diagram of NAV Screens

5-1
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The NAV Mode SkyNav 5000

Once the turn-on sequence is complete, SkyNav automatically
enters the NAV mode. NAV can be deactivated at any time by
selecting another mode and can be reactivated by pressing the
NAV button.

The NAV mode automatically becomes the active mode when a
Direct-To track is established and approved (with the
B+ button). It is not necessary to activate the NAV mode
manually.

BEARING/DISTANCE SCREEN

Bearing and distance to the destination waypointis displayed on
the first screen.

bearing of COVIN, from aircraft
from present position
destination waypoint

distance to destination
’ from present position

227 SCOUIN 1,234
222 ... .. 118Ky

! L groundspeed
<ol

track

Flgure 5-2. sample Bearing/Distance Screen

The “s " symbol is displayed unless you are on a Direct-To track.
If you are on a Direct-To track, "+~ is replaced by the symbol
"B+ which remains on the first NAV display until the leg's
destination is reached.

The countdown timer or stopwatch output replaces ground-
speed when the “load?” option is selected in AUX. The
destination waypoint, cross-track deviation indicator, beanng,
track, and distance are unaffected by these conditions.
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Distance is the distance between the present position and the
destination waypoint displayed. (The units are selected in AUX.)
The values displayed for track and groundspeed are current
valucs that are based on data collected in the last few seconds,

All flight plan related data is replaced with dashes when there
is no active flight plan, when Direct-To isinactive, and when the
unit has not obtained a position fix since power-on or flight plan
activation. Track and groundspeed are replaced with dashes
when SkyNav has not yet obtained a position fix or speed falls
below 1 knot.

The cross-track deviation indicator (CDI) on the second line of
the display is a graphic representation of the cross-track error (a
numeric value is displayed on the next screen). It includes scale
markers, a course needle, and a fixed aircraft symbol.

scale marker
course needle

l ¢ fixed aircraft symbol
-4

»afja o oy s o =om

Figure 5-3. Reading the CDI

The aircraft is represented by a triangle, which is fixed in the
center of the display. The friangle also indicates movement
toward or away from the destination waypoint. A A indicates
that the distance to the destination is decreasing. A ¥ indicates
that the distance belween the present position and the destina-
tion waypoint is increasing.

The TO/FROM flag on a conventional CDI is position-
based; it indicates whether you are on the "To" or
"From" side of a beacon. SkyNav's TO/FROM flag generally
agrees with the [(lay of a conventional CDI, but will
occasionaly differ.

1 NOTE

SkyNav's TO/FROM flag tells you whether you are
actually moving to or from the waypoint.

5-3
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Distance away from the track is indicated by scale markers on
either side of the aircraft symbot (#). The user selects both the
unit of measure used by the CDI {nautical miles, statute miles,
or kilometers), and how many units or fractions of units are
represented by each marker. The default setting is one full unit
of measure per marker; the CDI displays cross-track error up to
five units on either side of track when using the default scale.
Both the unit of measure and the CDI scale are selected in AUX
units?.

The SkyNav CDI follows aviation convention in displaying cross
track error in relation to the planned track, not in relation to
which way the aircraft is pointing. if you are to the left of the
track, the course needle is to the right of the aircraft symbol
regardless of whether the aircraft is heading directly to the
destination waypoint or away trom it. (Reter to Figure 5-3. The
CDlillustrated shows the aircraft to the right of the course.) The
CDl is an indication of relative position, not of heading.

During navigation, the course needle moves tc show the
amount of the cross-track error. If there is no cross-track error
information available, {e.g., flying an undefined route) the
needie is not displayed.

TRACK/XTE SCREEN

The second screen displays track, cross-track error, ground-

speed, and the start/destination waypoints of the current
leg. (When on a Direct-To track, &+ is displayed instead of
"+ ") If there is no active flight plan, Direct To is not active,
or SkyNav has not cbtained a position fix since power-on or
flight plan activation, all displays except track and ground-

speed are filled with dashes.

Cross-track error is preceded by an “L” or “R” to indicate if the
aircraft is to the left or right of the planned track; blank is shown
if the aircraft is on track. When XTE exceeds 99.9 units, " 100+"
is displayed.
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Track and groundspeed carrespond fo the last position
update. If SkyNav has not yet obtained a position fix, dashes
are displayed for track and groundspeed; dashes are also
displayed when groundspeed is less than 1 knot. If SkyNav
is not updating its position the most recent information
available is displayed, a warning message is generated, and
the mode and message LEDs flash. The information dis-
played may not correspond with the current aircraft track
and groundspeed, and should therefore be used with care.

waypoint you are flying FROM

waypeint you are flying TO
I r—— current track

AMTRA+COVIN trk 222*
xte BZ21.7Th 3¢5 118%7

l L current groundspead
cross-track error

Figure 5-4. Sample Track/XTE Screen

PRESENT POSITION SCREEN

The third screen displays the present position of the aircraft. It
is most often used when monitoring your progress in relation to
a boundary that is defined by latitude/longitude, and when
reporting your position to the air traffic controlier or another
aircraft when there is no convenient aeronautical reference.

Fresent rosition
N34 °49,57 W118°49.4%

T *——— longitude

latitude

Figure 5-5. Sample Present Position Screen
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ALTITUDE SCREEN

The fourth screen displays altitude information. The altitude
displayed is: a user-entered vaiue, a value that is computed by
SkyNav, or an input from an aititude encoder. Which type of
altitude information is displayed is determined by the current
GPS mode and whather an altitude encadar is on-line. (Made
and dataport configuration for encoder input are sefected in the
AUX mode.)

Computed Altitude. When SkyNav is operating in the 3D GPS
mode (refer to Chapter 77 as required during the following
discussion), it calculates altitude above sea level when position
is computed. This is referred to as the computed altitude. This
altitude is derived solely from satellite information.

comeuted alt: 21,086°%

Go: 3

{ NOTE |

The computed aftitude may be subject to rapid and
significant variations, and may also vary significantly
from pressure altitude. It should never be used or
relied on for vertical navigation or terrain clearance.

Encoder Altitude. SkyNav displays altitude information sup-
plied by an external altitude encoder when:

1. it is operating in the 2D GPS mode and is producing
position fix updates

2. the unit has been connected to an altitude encoder
3. encoder input through the dataport was enabled in
the units? function of the AUX rmode

Encoder altitude is the aircraft’s altitude above sea level (as
determined by the encoder). An encoder always outputs
altitude referenced to 29.92 in/1013 mb. In order to convert

®
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encoder output to height above mean sea level, the local
barometric {altimeter) pressure setting for the encoder must be
entered on the second line of the screen below. The altimeter
setting must be entered here regardless of whether the
aircraft's main altimeter is referenced to flight levels or to
height above mean sea level in order to obtain the most
accurate position fixes.

encoder alt:zl Gaat,
altimeter $29.88 in

The altimeter setting can be changed at any time when this
screen is displayed. Activate the cursar and position it under the
unit of measure. (Altitude is displayed as dashes while the cursor
isactive.) Turn the inner knob until the desired value is displayed,
then press ENTER. SkyNav redisplays the altitude, corrected to
the new altimeter reference.

| NOTE |

The altitude encoder outputs information relative to
the 29.92 in./1013.2 mb. It is the user's responsibility
10 ensure that the best available setting is used.

Fixed Altitude. Fixed altitude is displayed when the unit is
operating in the 2D GPS mode and there is no encoder input. it
is a manually entered altitude that must be updated periodically.

if SkyNav is not using fixed altitude as its reference (i.e., itisin

the 3D mode or the encoder is on line), fixed altitude is updated
according to the most recent computed or encoder altitude.
This will ensure that you will have the best altitude information
available if you revert to the 2D mode with a fixed altitude.

fixed alt:
71,6881
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The displayed vaiue of the fixed altitude can be changed
manually at any time from the displayed screen (in the NAV
mode) or from the GPS mode display (the second sats? screen
in the AUX mode). Turn the cursor on, enter the new value, and
press ENTER.

E NOTE

In the 2D GPS mode, SkyNav uses the fixed aititude as
part of its position determination. Therefore, when
operating with fixed altitude as your reference, you
will obtain the greatest accuracy from SkyNav if an

accurate value for fixed altitude is entered.

In order to keep the fixed altitude current during flight, SkyNav
generates a message every 10 minutes that reminds the pilot to
update the altitude reference.

TIME SCREEN

The time screen shows three time measurements: estimated
time of arrival, estimated time en route, and current time.

efq 12:512 ete 80:24
time now = 12:27:1212

Estimated time of arrival is the clock time of your ex-
pected arrival at the destination waypoint of the current
leg. Estimated time en route is the length of travel time
untilyou reach the destination waypoint. The eta and ete
displays are filled with dashes if a leg or Direct-To is not
active, if aircraft speed is 1 knot or less, or the aircraft is
moving away from the destination waypoint.

Current time and eta are displayed with a time symbol when
the time selected i1s UTC (Z); there is no symbol when local
time is used, Which convention is used is selected in AUX.




The Database mode provides access to waypoint information
thatis stored in both the published and user-defined databases.
(There are approximately 20,000 waypoints in the internal
database, and as many as 1000 in the user-defined database.)
The Database mode is activated by pressing the DB button.

This chapter describes the use of the Database mode with the
internal database. Additional information is available when an
external datacard has been installed; using the external data-
base is described in Appendix 8.

When the Database mode is activated, the first screen shown is
always the first page ot the last waypoint displayed.

DATABASE CATEGORIES

The published and user-defined databases form one overall

database, which is divided into categories. Only one category
can be displayed at any time. The categories are:

apt .. airports
vor VORs
ndb .. NDBs
usr user-defined waypoints
waypoint hame
J bearing to waypoint,
‘ from present position *
MCT ¢ brz ©@5°
ar di= 1174
4 distance to waypoint

from present positicn *
database category

* If SkyNav is obtaining position fixes, bearing and
distance are continually updated.

Figure 6-1. Sample Database Screen
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(The categeries "int" and "dme" are added when an external
database is available. The external database is described in
Appendix 8, which is part of the hardware upgrade option.)

Waypoints are accessed by first selecting the category, then
selecting a waypoint in that category.

Selecting a Category. Position the cursor under the category
name at the lower left. Turn the inner knob to scroll through the
database categories.

Selecting a Waypoint. A waypoint can be retrieved in two
ways; by an item-by-item search of the current category or by
matching displayed characters.

An item-by-item search is done when you de not know or are
unsure of the waypoint name. Turn the cursor off (by pressing
EDIT), then turn the inner knob. Each time the knob is turned
clockwise one notch, the display advances to the next waypoint
in the category.

SkyNav can also conduct a “string search” to locate waypoints
in a database category. A string search matches the characters
in a displayed item that are to the left of the curser to characters
in the database. String searches provide an easy way to “jump”
through the database quickly, and are usually done when all or
part of the waypoint name is known.

SkyMav matches the characters that are to the left of and above
the cursor, and then displays the item that follows. For example,
when the waypoint displayed is “MCT"” and the cursor is under
the “T", SkyNav searches for the waypoint whose name starts
with “MC” and follows “MCT” in the database, starting with
the waypoint displayed. If a waypoint is found, the new
waypoint is displayed. If no waypoint meeting these conditions
isfound, the unit returns to the start of the database and restarts
the search. If a waypoint meeting the displayed conditions
(here, where the name starts with “MC” and follows “MCT")
is still not found, the display is not changed.
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FCT prs aa3 *

ver dis 177"

Searches cannot be made across categories in the Database
mode; to search the database in a different category, you must
select a new category as described above.

Viewing a Waypoint. Awaypoint and its associated informa-
tion consists of a sequence of pages, which together form a
record. The information stored within a record is grouped into
three pages.

The pages of a waypoint record are displayed when the cursor
is off by turning the outer knob. To turn the cursor off, press
EDIT.

I
LAX = bra 2437
art dis 1,252",

LAX = M 23°56.33'

art Wii1ge+24. 26"
1
LAX : (comment Fose
unused?

Figure 6-2. Sample Waypoint Record

The record formats for the ‘vor’ and ‘ndb’ database categories
are identical with the above. A comment page is always pro-
vided; its use is optional (see below).

CUSTOM COMMENTS

A comment page ¢an be added to as many as 500 waypoint
records in any database category. (If you try to enter a comment
when there isinsufficient memory, the unit generates a warning

6-3
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message.) Once entered, a comment page can be edited or
deleted at any time.

The maximum size of a comment is 34 characters; letters,
numbers, and spaces are available.

Adding a Custom Comment. A custom comment can be
appended to any record that does not currently have a comment
attached. To append a custom comment, select the desired
record and display its third page:

Lax :i{comment Fase

unused’

Press EDIT to activate the cursor and enter up to 34 characters,
Press ENTER fo save the entry. (A comment must consist of at
least 1 character, excluding an empty space.)

Editing or Deleting a Custom Comment. An existing com-
ment can be altered or deleted at any time. Start by displaying
the comment. Press EDIT to display the edit? and delete?
options.

User Comment:

edit? delete?

If you select the "edit?" option, the screen reformats to display
the comment. The cursor is active at the top left of the screen,

Press ENTER after all changes have been made to save the edited
the comment.

If you select the “delete?” option, the comment is erased and
the screen displays the empty comment page.

LAX :d{comment Fase

unusedl
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ENTERING WAYPOINTS

The “usr” category contains up to 1000 user-defined way-
points. These waypoints are used and displayed in the same way
as published waypoints; the only difference is the “ops?”
{operations) option that appears on the first page of the
waypoint record when the cursor is active.

STRIP: bra 12z2°
usr ors? dis 593"

|

STRIP: N 31*34.21°
Wi14+1%.17'

STRIP: {(comment rosme
unused?

! R

Figure 6-3. Sample User-Defined Waypoint

The "ops?” option permits the entry, editing, and deletion of
waypoints. When you accept the "ops?” option, the following
screen appears :

STRIP: editi delete?

add new wrt? H
I

Adding a User-Defined Waypoint. The following screen
appears when the "“add new wpt?” option is taken:

Fros? lat/lons? ref?

In the screen above, the cursor is active after the word “define.”
Enter a waypoint name that is up to five characters long. In the
samples that follow, the waypoint name is "HOUSE."

6-5
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Once the name is enterad, move the cursor to the bottom line
and select how the waypoint coordinates will be entered. Select
"ppos?” to accept the present position as the waypoint coordi-
nates. No further entry is required. (While this 15 a very conve-
nient way to enter a waypoint, the waypoint will be as accurate
as the last position fix. Do not use the present position if the GQ
of the fix is 3 or less.)

define HOUSE at...
FEOS? lat/lons? ref’t

¢ I__“ HOUSE at rosition:

end <SZT__> ®@ES°_127h

HOUSE at rositiont
N31*34.21 - W114°19.17"

Figure 6-4. Entering a User-Defined  Waypoint

If you select “latlong?” the screen displays a blank line for you
to enter the coordinates.

HOUSE at Frosition:

Select “ref?” if you want to define the waypoint's position in
relation to its bearing and distance from the present position or
another waypoint. The present position or other waypoint is the
"reference” waypoint.

HOUSE at rosition:

When "ref?" is selected, the second line displays a database
search field (defined by the angled brackets), which means
that you may select a waypoint from any database category as
described in Chapter 2. The cursor is active in the search field,
and the first waypoint displayed is "ppos”.

@
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After choosing areference position, move the cursor to the right
to enter bearing and distance. Remember that you are entering
bearing and distance FROM the reference waypoeint TO the
waypoint you are defining.

Once the waypoint name and coordinates have been entered,
press ENTER to save the waypoint. The screen now re-formats
and displays the first page of the newly defined waypoint
record.

Deleting a User-Defined Waypoint. To delete a user-
defined waypoint, first display the waypoint you want to delete,
then select “ops?”.

HOUSE: edit? delate? }

Qdd new wet7?_ 1

When you take the “delete?” option, SkyNav asks you to
confirm your request before actually making the deletion :

delete wert HOUSE..

ok?

Press ENTER to delete the waypoint displayed. Press any key
other than ENTER to stop the deletion procedure; press the DB
buttan to stop the deletion procedure and return the display to
the lirst page of the waypoint record.

NOTE

A user-defined waypoint that is being used in a stored
flight plan cannot be deleted or edited. Any attempt
to do so will generate a warning message. The flight

plan must be deleted or edited to remove the way-
point before the waypoint can be deleted from the
dalabase or changed in any way.
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Editing a User-Defined Waypoint. A user-delined waypoint
can be edited to alter all or part of its positioning information.
To edit a user-defined waypoint, first display the waypoint you
want 1o edit, then select “ops?”.

HOUSE: edit? delete?

add hew wet?

Next, sclect “edit?”.

Name : HOUSE

ok7?

If you accept “ok?", the waypoint’s coordinates are displayed
and the cursor is activated. Make the necessary changes, then
press ENTER to save the corrections.

SAVING A POSITION AS A WAYPOINT

The present position can also be saved as a waypoint from any
NAV display.

To save a position fix as a waypoint, go to any NAV display and
press ENTER, ENTER. Do nothing to use a unit-generated name;
the unit will name the waypoint automatically in 4 seconds. To
name the waypoint manually, press EDIT and enter a waypoint
name.

A unit-generated name is a letter {(starting with "P"}followed by
the time of the fix. A fix obtained at 20:25, then, could be
named "P2025." A fix saved at the same time on another day
could be "Q2025." (The unitwilluse P 2,0 1, then A-O.) A
unit-generated name can be changed at any time in the DB
function.




Chapter 7 THE FLIGHT PLAN (FPL) MODE

SkyNav stores up to 20 user-defined flight plans, each contain-
ing up to 20 legs. All flight plans are created, deleted, edited,
reversed, and selectively activated in the Flight Plan mode.

M|  waRrNING

Use caution when making changes of any kind to an
active flight plan and when selecting a new active
flight plan. if SkyNav output is being used by an
autopilot, altering the active flight plan may cause
large fluctuations in cross-track error to occur, which
can result in significant and sudden flight path
excursions. We advise you to de-couple before making
any change to an active flight plan.

FLIGHT PLAN MODE FUNCTIONS

Press the FPL button at any time to activate the flight plan mode.
This causes the green annunciator beside the FPL button to
illuminate, and the screen to display a header page for the
currently active flight plan.

active flight plan indicator
flight plan number

route start point
’ ;— route end point

FPL#B3: LAX .. DEN
lea? rew? edit? del¥

+ * * * control options

Figure 7-1. Sample Header Page

7-1
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SELECTING A FLIGHT PLAN RECORD

SkyNav 5000

In the screen above, the cursor is active under the flight plan
number. Rotate the inner knob to scroll through the flight plans
in numerical order. Note that when you move off the active
flight plan, the screen is formatted slightly differently — the ***
{(active flight plan indicator) disappears, and the “leg?” option

becomes a “fly?” option:

FFPL @7: MSN

.« OSH

flu? rev? edit? del?

EXAMINING A FLIGHT PLAN RECORD

Select the desired flight plan record as described ahave, and
switch the cursor off by pressing EDIT. Turn the outer knob to

scrolt through the selected flight plan record.

FPL 82: POC ..LAX
fig? rev? edit? del?

LEQ @i: FOC +COUIN
crs B45° dis  14.3%

I crs B65* dis

8.3h

I crs B234¢ dis 12.am

summars:FOC . LLAX
total dist: 34,17

unuged)

NOTES: (comment Pase

Figure 7-2. Sample Flight Plan Record

¢
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The header page has been discussed; the following pages define
each leg of the flight plan. A summary page is displayed after all
of the legs have been defined. The summary page tells you the
total distance of the route from start to finish.

The flight plan record has an optional custom comment page,
whichis displayed only when text has been enterad. The custom
comment page for a flight plan is the same as a custom
comment page for a waypoint. Refer to Chapter 6 to enter or
edit & custom comment page.

ACTIVATING A FLIGHT PLAN

There can only be one active flight plan at any time; the currently
active flight plan is deactivated when another flight plan is
activated. To activate an inactive flight plan, display the first
page of the desired flight plan.

FPL &T: MSN .. OSH

fla? rev? edit? del7

i

When “fly?“ is selected, the displayed flight plan is activated
and the screen is reformatted to reflect the displayed flight
plan’s new status. The previous flight plan or Direct-To is also
de-activated.

I FPL%37: MSN .. OFH

| les? reu? edit? del? |
]

SELECTING A LEG

Once an active flight plan is displayed, the "fly?" option is
replaced by a "leg?” option. Choose the "leg?” option to select
one of the legs that were defined for the displayed flight plan.

LEGHE3: GRE +STE |

auto? use? |

7-3
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The cursor is active under the leg number, and the inner knob
can be rotated to display any leg in the flight plan. Note that the
** again indicates 'active’, i.e., which leg is the active leg.

Normally, SkyNav wili determine which leg you are on based on
your current position. Therefore, when you arrive at (or go past)
awaypaint, SkyNav will automatically select the next leg for you.

This is automatic leg selection.

However, there may be occasions when you want to force
SkyNav to use a particular leg. To do this, select the “use?”
option from the screen above. This forces the displayed leg to be
the active leg; it will remain active until another leg is selected.
This is manual leg selection. To revert to automatic at any time,
select the “auto?” option.

To return to the flight plan header page, just press the FPL
button. To display current course and distance to the leg's
destination waypeint, turn the inner knob.

LEG #83:6REB a»STE a

crs 2408° dis 48.2

REVERSING A FLIGHT PLAN

SkyNav allows you to reverse the waypoint order of the dis-
played flight plan. This means that you can use a flight plan on
an outbound trip, reverse it, and navigate a return trip on the
same flight plan. '

To reverse a flight plan, select the “rev?” option.

FPL @T: MEN .. OSH

fla7 rev? edit? del7?

You will notice that the ‘start’ and ‘finish’ waypoints exchange
places. All of the legs of this flight plan are also reversed. This is
a permanent change until the flight plan is edited or reversed
again.

.
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DELETING A FLIGHT PLAN

The “del?” option allows you to erase the displayed inactive
flight plan. When a flight plan is displayed and “del?” is
selected, SkyNav displays a request for confirmaticn.

FPL @2: POC ..LAX
deiete FPL: ok?

Confirmation is intended to prevent the accidental deletion of
a potentially valuable flight plan. Approve the deletion of the
displayed flight plan by pressing ENTER, or abandon the proce-
dure by pressing any other key; either action returns the display
to the flight plan header page.

USING THE “edit?” OPTION

+~ Any flight plan can be altered by adding or deleting waypoints
" inthe record. This is done by using the “edit?" option from the
flight plan screen.

While it is possible to edit an active flight plan, doing so requires
caution. Please refer to the warning on page 7-1 before editing
an active flight plan.

Inserting a Waypoint. A new waypoint is added to a flight
plan by accessing it from the edit window.

FPL @2: PCOC ..LAX

F1lua? pau? adit? del¥

Display the flight plan you want to change, and select the
"edit?"” option.

POc <AMTRAQ>-LAX

insert? delstev
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The new waypoint will be inserted before the waypoint that is
displayed in the edit window. Scroll through the flight plan until
the waypoint before which the new waypoint will be inserted is
in the edit window. Activale the cursor and select “insert? . (If
the flight plan already has 20 legs, selecting "insert?" generates
a "current FPL is full" display.)

POC  <COUIN  art>~ANM

SkyNav moves the waypoint in the edit window te the right, and
displays the last-viewed waypoint and database category in the
window. (The country code will also be displayed if there is more
than one waypoint with the same name in the current category.)
If there is raom on the display, part of the moved waypoint's
name will be shown.

Use the inner and outer knobs to display the desired category
and waypoint. To accept the displayed waypoint/category,
either move the cursor out of the edit window or press ENTER.
The waypaoint in the edit window is entered into the flight plan,
the screen re-formats to the normal flight plan edit screen.

FPL. @2: POC ..LAX

flu? reu? edit? del?

Deleting Waypoints From a Flight Plan. Any waypoint can
be deleted from a flight plan. This is done by locating the
waypoint that will be deleted, and then erasing it from the flight
plan. Start by displaying the flight plan you want to edit.

| FPL 82 POC  ..LAX

l fla? revt edit? del¥

Select the “edit?” option. (Selecting the “del?” option will
delete the entire flight plan.)
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<FUL  >-LCOVIN

insert? delete?

The first two waypoints of the flight plan are displayed. Turn off
the cursor, then turn the cuter knob until the waypoint you
want to detete is in the edit window.

Poc <COUIN>-AMTRE

insert? delste?

Select “delete?”, Your are asked to confirm that you really
want to delete this waypoint.

PO <COVIN>-AMTRA

delete wrt: 2esT no¥

Select "yes? to remove the waypoint from the flight plan. Select
"no?" to stop deletion and keep the waypoint in the flight plan.

FFL B2: POC . .LAX

fig? rev?r edit? del?

it is possible to delete all of the waypoints in a flight plan in this
way, but if you really want to delete a flight plan, it is much
faster to select "del?" instead of “edit?”. Remember that a
flight plan requires at least two waypoints; any flight plan that
has fewer than two waypoints when editing is completed will be
regarded as empty.

CREATING A FLIGHT PLAN

A flight plan can be created only when an empty record is
available. To create aflight plan, first display the header page of
an empty record.
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FEL 6T:  Cempi=)

fig? rev? edit? del?

Take the “edit?” option, and use the procedure described in
Adding a Waypoint to insert waypoints into the {empty} flight
plan. As long as at least two waypoints are entered before
exiting the flight plan record, the flight plan will be saved
automatically.

7-8




The AUX mode provides access to several functions that are not
used frequently. These functions are satellite information and
control, unit default settings, countdown timer operation, and
stopwatch operation.

The AUX mnade is selected at any time by pressing the AUX
button below the display. When AUX is pressed, the green
annunciator light beside the button illuminates to indicate that
the AUX mode is now active.

The first screen displayed when AUX is pressed is the AUX Main
Menu. Mave the cursor {with the outer knab) until it is below the
desired selection. Press ENTER.

sats? units? card?®=

+timer? storwatch?

* card? is operational with expanded database card only.

sats? FUNCTION

The sats? function presents a sequence of screens that relate to
satellite information and control. This includes the GPS mode
that is being used, satellite schedules, and receiver activity.

Receiver Performance. The receiver uses five channels
operating simultaneously to locate and track satellites. This
screen monitors the activity on all five channels.

The first line of the screen identifies the satellites the receiver is
searching for or tracking. The second line displays the status of
the search and acquisition.

Epherneris data is precise positioning information; since the
satellites are in constant motion, ephemeris data must be

8-1
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SAT: B3 85 17 19 21
LI H o3 ®7T #7 #3 *9

I

[

GPS Mode:
20 ait 18,88

-

Mask Anale:
auto T.9*

[

RCUR: takins fixes
GR = 9

[

l

Satellite Datfa...
view?

Satellite Hindows,..
PFOST Wagroint?y

Auto-Locate
207

Figure 8-1. Flow Diagram of sats? Screens
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continually updated. SkyNav retains ephemeris data for two
hours {even when the unit is off), after which the data is no
longer current. If SkyNav takes position fixes and is turned off,
then is turned back on within two hours, the unit will probably
still have ephemeris data for atieast one of the satellites that will
be used in the position fix.

If the receiver is unable to locate some of the satellites displayed,
they will be replaced by others. If you observe this screen over
a period of time, you will probably see the receiver changing
satellites until it has acquired enough satellites for a position fix
in the GPS mode you selected.

Satellite ; e di
Signal Quality; displayed
Number wﬁen the untt is tracking

\ a satellite.

SAT: 83 85 17 19 21
b=1r H 29 *7 # # %9

Will be used
Unit has ephemeris and in position
is currently tracking Searching i

the satellite.

Figure 8-2. Sample Receiver Performance Screen

GPSMode. Thisscreen displays the current GPS mode. SkyNav
has three GPS modes: 2D, 3D, and AUTO. Activate the cursor,
then turn the outer knob until the desired GPS mode is dis-
played. {GPS modes are described in Chapter 11.)

GPS Mode:

20 alt 1@,m6a8%

If 2D or AUTO are selected, you should also enter a fixed altitude.
Move the cursor to the right and enter an altitude.

Press ENTER to store the value entered for altitude, then turn the
outer knob to continue to the next screen.

83
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Mask Angle Mode. The mask angle is the angle above the
horizon below which the receiver will not search for satellites. In
general, a higher mask angle is used when the surrounding area
includes objects that could block satellite signals; a lower mask
angle is used when the view of the sky has few obstructions.

SkyNav has an automatic and a manual mask angle mode.
When “auto” is selected, the mask angle is 7.5°

Mask ansle:

quta

When the manual mask angle mode is selected, you may enter
any mask angle between 0° and 30°.

Mask Ansie:

manual 5*

The mask angle entered here remains effective until a new value
is entered or the mask angle mode is changed to auto.

With the cursor off, turn the outer knob to move to the next
screen.

Receiver Activity. The receiver activity screen displays the
current operational status of the receiver (searching for satel-
lites, taking fixes, etc.). If fixes are currently being taken, the
display also includes the geometric quality (GQ) of the current
fix.

RCURE: takinz fixes
GG = 9
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Satellite Data. Satellite data includes the relative position and
signal quality of the healthy satellites in the GPS constellation.
This screen can also be used to force the receiver to ignore a
sateilite by turning it “OFF.”

The first satellite data page is inactive, which gives the user the
opportunity to continue scrolling to the satellite windows
function without accessing satellite data.

To view satellite data, activate the cursor under “view?”, then
press ENTER.

Sateilite Data...

view?

lurn the inner knob to scroll through the data for successive
satellites. Bearing and elevation is displayed when the satellite
is above the horizon. If the satellite is being tracked, the SQ
{Signal Quality; described in Chapter 11) is also displayed.

SAT a&: bra 2457
ON SG=9 elev DEZ"

A satellite is either "ON” or “OfT,” which means that the
receiver will either include this satellite in its search pattern or
ignore it. A satellite is always “ON" unless the user has turned
it off.

Once turned off, a satellite remains off until it is turned back on
by the user. A satellite should not be turned off unless the unit
is consistently unable to locate itwhen satellite data and satellite
windows indicate that the satellite should be visible. It should
be turned back on betfore the unit is used again.

Satellite Windows. Satellite windows are the times when

“enough satellites will be visible, given the GPS mode, date and

position entered, to obtain a position fix. Windows of availability
are calculated for a 24-hour period.

2CS
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There arc cnough satellites in orbit to provide 2D or 3D
satellite coverage in most parts of the world, (Refer to
Appendix 1 for a discussion of GPS and satellite coverage.)

Satellite availability is determined for a present position or for a
specified waypoint. Select *ppos?” or “waypoint?”.

Satellite Hindows...

FFOST wagroint?

The following screen is displayed if you select “ppos?”.

20 Windows 25-NOU-92

FFQS3 okT

SkyNav also displays the current GPS mode and date. Move the
cursor from field to field as required to enter a new GPS mode
(select 2D or 2D) and date. When rcady, move the cursor to
“ok?" and press ENTER.

If “waypoint?” is selected. the last-viewed airport waypoint in
the database is displayed along with the current GPS mede and
date. Make any necessary changes to the mode and date, and
select a waypoint. When ready, move the cursor to “ok?* and
press ENTER.

20 Windows 25~NOU-92
<AA art> ok?

SkyNav computes a window of availability once the position,
mode, and date have been selected and approved. This screen
is displayed while the unit is computing the window.

20 AMTRA 25~-NOy-92

comFut ins windows, .
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When calculations are complete, the next screen displays the
window of availability for the position, date, and GPS mode
entered.

20 AMTRA 25-NOU-9z

wndw : BE:BE-24:862

if less than 24-hour coverage is calculated, there may be more -

than one window of availability. The presence of additional
windows is indicated by a “ 1" next to the colon. To view the rest
of the windows, move the cursor to the “1" and turn the outer
knob to scroll through the rest of the windows.

20 aMTRA 25-HOU-92
whdw 15 AZ:e0-1z0a2

To continue to the next sats? page, press EDIT to turn the cursor
off. Turn the outer knob to move to the next function.

Auto-Locate. The auto-locate function is a random search for
satellites from all channels. It is conducted when an initialization
error occurs and when the unit has no almanac or last position.

The random search follows a procedure that is designed to
locate any satellite. Once a satellite is found, the unit collects an
almanac fromit. At the same time, the other channels continue
to search for satellites. When enough satellites have been
located to obtain a position fix, one is calculated. If the unit has
no initial position, this fix is used as the initial position.

Toinitiate auto-locate, activate the cursor and move itto “go?”,
then press ENTER.

Auto-Locgte

an’

8-7
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The screen displays the receiver performance screen while it
searches for satellites and collects an almanac. As soon as
enough satellites have been acquired to abtain a position fix,
one is calculated and displayed. This usually happens before a
complete almanac has been collected.

It should be noted that, since the unit calculates its first position
fix with whatever satellites it can find, this position fix may not
have the best possible accuracy. Once the unit has completed
almanac collect and can determine if a better satellite set is
available, SkyNav will switch to that set. Subsequent fixes
should be the most accurate possible for the current location,
time, day, and mask angle.

You can determine when almanac collect is finished by looking
at the receiver activity screen. When “taking fixes" is displayed,
almanac collect has been completed.

—€)|  warninG ]
The unit must remain on until almanac collect is
_finished. If the unit is turned off before almanac
collect is finished it will have incomplete satellite
information. This will adversely affect SkyNav's
subsequent operation and accuracy until a complete
almanac can be collected.

It is not necessary to wait for almanac collect to end before
performing other functions with the unit. The receiver is active
regardless of the function being performed; you may begin
navigation, edit a flight plan, and even change units? settings
during almanac collect.

units? FUNCTION

Many of the SkyNav's display parameters are set in the units?
function. This option is selected when "units?” is selected from
the AUX Main Menu Page.

&
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€Dl Scale. The CDIis the graphical representation of the cross-
track error (if any) present when navigating between waypoints.
SkyNav allows you 1o change the scale of the representation.

C01 Scaleidd. 2" dot

Each dot along the bottom of the screen is a marker that
represents a distance unit, The sensitivity of the CDI scale is
adjusted by changing the value of the distance unit in 0.1
increments. The default setting is 1.00 per marker.

Unit of Measure. This screen allows the user to establish what
unit of measure will be used to display distance and speed.
Changing the unit of measure here will affect all displays of
distance and speed.

Three units of measure are avaitable.
nm, kts = nautical miies, knots (factory default)
mi, mph statute miles, miles per hour -
km, kph kilometers, kilometers per hour

I

Units: dist & seeed

nmkts

To change the unit of measure, activate the cursor and scroll
through the options. Press ENTER when the desired option is
displayed.

Altitude Units. This screen allows the user 1o establish what
unit of measure will be used to display altitude. Changing the
unit of measure here will affect all sltitude displays.

Units: gltitude

femt

You may select feet (default) or meters.

s
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CCI Scale:@8.2% /dot

A L P

Units: dist &« sreed
ni. kis

3
y

Units: altitude
faat

Time Zone:

ua UTC
Mas Uar

W ‘user £ 828*

-~

Turn-0On Comment...
edit? delete?

v

-

Port A: 96080 ,8,NONE
set to:exrort data

-
Mar Datum:

WGES34

]

Units: altineter
nb

v

Lishtina Control:

AUTO

Emer sency Start Cot:
Aivrports

J

t

SkyNav 5000

Figure 8-3. Fiow Diagram of units? Screens
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Time Zone. GPS operates on UTC; SkyNav therefore uses UTC
to collect data and to calculate and store positioning informa-
tion. SkyNav can, however, convert time to a local time zone for
display. Changing the time zone here will affect all displays of
time.

Time 2one?

£ UTC

When time is displayed in UTC, it is indicated by “Z". The
exception is the time zone screen, shown below.

Time Zone: ]

Lacal (2-B3.83 l

If you prefer to use local time, you will need to enter an offset
to UTC. The offsetis the difference between UTC and local time,
including a “+* or "-* to indicate if local time is ahead of or
behind UTC. For example, when UTC is 13:00 and local time is

8:00 a.m., the offset is -5:00.
When local time is displayed, no symbol is shown.

Magnaetic Variation. Thisscreen provides a way to change the
magnetic variation, which affects displayed horizontal angle
information. The SkyNav can display magnetic variation in three
ways: en automatically derived magnctic variation, a user-
defined magnetic variation, and none (true angles).

Mo Ligp:

*o  tuser E @z@*

Magnetic variation type is selected by activating the cursor and
scrofling through the options listed above. If you select user-
defined, you may enter a magnetic variation from “E 180" to
“W 180" in one-degree increments.
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The magnetic variation type selecled is indicated on position
displays as:

* degrees magnetic
*r degrees true
«, degrees user-defined

Turn-On Comment. The comment is a user-entered reminder.
that appears on the screen during the power-up sequence. Its
use is aptional; if no text is entered, a hlank comment page will
be displayed.

Turn—0n Comment...

edit? delete?

Select the “delete?” option to erase the existing turn-on
comment. Selectthe “edit?” optiontoalter an existing comment
or to enter a new one. The cursor is active when "edit?" is
selected. The available entry area is 20 characters on the first line
and 16 characters on the second line {up to "ok?").

CHECK 0OIL

ck¥

Select “ok?” to save the turn-on message and return to the first
turn-on comment screen.

Data Port Configuration. SkyNav has two RS-232C interface
ports. The baud rate can be changed for each port. Each port
may also have different settings and can be set independently
toexportdata, toimport data, orto “off.” Inaddition, the parity
bit of port A can be set to NONE, EVEN, or ODD; the parity bit
of port B must be set to NONE.

Fort A:9e08,8none

=et to: exrort data
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You may select:
data port AorB
baud rate 1200, 2400, 4800, or 9600
parity bit NONE, ODD, or EVEN (A only)
set to export data, import data, or OFF
NOTE

If using an encoder, dataport A or B must be set to ‘
receive data.

Map Datum. This screen allows the user to select the map
datum in which all position information will be displayed. (Map
datums are described in Appendix 2.) The SkyNav has 47 pre-
defined datums and one user-defined datum.

The unit’s datum shoutd always agree with the datum on which
your maps and charts are based. (If the unit and map are using
different datums, the positicning information displayed by the
unit may differ from the map by as much as 600 meters.) The
datum used is usually indicated in the map legend. Sometimes
two datums are listed; use the horizontal map datum.

The unit contains an alphabetical list of preset datums (they are
also listed in Appendix 3). The currently selected datum is
displayed first. Activate the cursor and turn the inner knob to
scroll through the list, starting with the current datum. Press
ENTER when the desired datum is displayed.

Mar DQatum:

WGESE4

Changing the current datum changes all stored waypoints to
the new datum.

SkyNav has a user-defined datum, which allows you te enterand
use a local datum that is not pre-defined. To enter a user-
defined datum, scroll the display to "USER" and select "edit?".

8-13
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HMar Datums

USER edit?

The parameters entered on the next five screens describe the
local datum in relation to WG S84, (GPS is based on the WG584
datum; SkyNav therefore calculates and stores positions in
WGS84. If a datum other than WGS84 is selected, positioning
information is converted from WGS84 to the selected datum for
display.) Values for the user-defined datum parameters can be
found in Appendix 4.

USER to HWGSE4

Aq = +BRB66. 30m

USER tn WGEE4
Afx16% = +00. 3HEBEODEn

USER to WGESS84

Ax = +REE8.8m

LSER to WGSE4
Aw = +BREAE. Am

USER to WGEB4
Az = +DBBA. @mn

M anTe |

|__NOTE

Be sure to indicate + or - for the values being entered.

Altimeter Settings. The altimeter units are used to specify an
altitude encoder reference altitude.
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Unjitst altimster

zettins in

Select “mb" (millibars) or *in” (inches).

Lighting Level. Lighting level refers to the brightness of the
display, the keypad, and the annunciator LEDs.

The lighting level can be adjusted to suit the current operating
conditions. This can be done automatically by allowing the unit
to change the lighting level, or manually by allowing the
operator to select the brightness that is most comfortable.

l.ishtina Cantrals

auTo

When “auto” is selected, SkyNav automatically selects a setting
from 2 to 16 as necessary to dim or brighten the display, keypad,
and LEDs in relation to the ambient light in the cockpit.

Liahtina Control:

MANUAL <& mINma

if “manual” is selected, the intensity of the light is manually
adjustable. Move the cursor to the number in parentheses. The
number represents light intensity, which can be set from 1 (low)
to 16 (high). The bar on the right provides a graphic indication
of the current light intensity. The bar will shorten and lengthen
as light intensity is changed.

The lowest setting (1) turns off all keybeoard lighting to enhance
night vision. Setting 2 and setting 1 have the same intensity, but
setting 2 has keyboard lighting.

Emergency Start. Emergency start allows you to choose the
waypoint category that is searched first when EMG is pressed.
(The default is airports.)
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This feature is accessed from the lighting control display or
directly from the main AUX menu. From the main AUX menu,
move the cursor to units? and press ENTER, then turn the outer
knob on notch counterclockwise.

To select which category will be searched first, press EDIT, then
turn the inner knob to select another category. Press ENTER to
save the change made.

+timer FUNCTION

The timer is a countdown counter. It is used to count down
from a user-entered length of time {up to 89 minutes, 59
seconds) to 0 seconds. The timer can be edited, started,
interrupted, and the output can also be redirected to the first
NAYV display, where it replaces the groundspeed display.

+iimer: < @33:8a >

start? stor? loadT

When this screen is accessed, the time displayed is either the last
value entered or the time displayed when the countdown timer
was interrupted.

Toenter avalue, activate the cursor and move itta the time field.
Enter a value, and press ENTER. If zero minutes is entered,
SkyNav will ignore the new entry and use the previous value.

The timer can be started by selecting either start? or load? and
pressing ENTER. Select "start?" to start the countdown timer in
the current display. Select “load? " to direct timer output to the
first NAV display and to start counting down.

The countdown timer can be interrupted at any time before
00:00 by selecting the stop? option. This will also return the
groundspeed display to the first NAV screen.

8-16
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stopwatch? FUNCTION

The stopwatch is accessed and controlled from the AUX Main
Menu screen. The time field on the first line cannot be edited,
and always starts with 00:00 (zero minutes, zero seconds).
When the stopwatch reaches 59:59 (59 minutes, 59 seconds),
seconds are no longer displayed; time is displayed as hours and
minutes (separated by an "h"), starting with 01h00.

The stopwatch can be started with either "start?” or “load?".
Select “start?” to start the stopwatch in the current display.
Select "load?" to direct stopwatch output to the first NAV
display {where it replaces the groundspeed display) and to start
the timer.

The “stop? " option halts timing; if timer output was directed to
the first NAV screen, "stop?” also removes the timer output
from the NAV screen. The unit continuesto display the lastvalue
calculated by the timer; the value returns to 00:00 when the
stopwatch function is de-activated.

NOTE

If both the timer and the stopwatch countdown are

loaded, the stopwatch output overrides the count-

down timer display. To return to the original NAV
display, both timers must be unloaded.
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The Emergency mode provides immediate access to the emer-
gency waypoint list. The emergency list contains the five
waypoints from each database category that are closest to the
present position; therefore, the list contains up to 20 waypoints
when SkyNav has only the standard internal database, and up
to 30 waypoints when the expanded database has been in-
stalled.

The emergency list, is constantly updated when EMG is pressed,
and can be accessed only from the Emergency Mode.

Waypoints are displayed by category; within each category,
waypoints are listed in the order of their proximity to your
position.

The categories are displayed in the order shown in Figure 9-1
unless you have selected another starting category in the units?
submenu of the AUX function.

Use the inner knob to scroll through the list; the last waypoint
in one category is followed by the first waypoint in the next
category. The outer knob scrolls through the pages of the
currently displayed waypoint record.

NOTE

Waypoint records accessed with the EMG button
cannot be edited.

9-1
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NEAREST
AIRPORT RECORDS
aFt p{ FOC : bra &95*
art #1 dis 3.27%
|
vor T
ndb
> CNT ¢ brs @95*
aFt #7 dis 13.1%
int # T
|
dme * .
> CHO = bra 138°
user aFt #2 dis 15.6%, —H
|
* with ]
expanded
database only.
) EMT * brs 138°
Q art #4 dis 17.8%
I [
p| CCE * brs B85S
art #5 dis 13.2%
|
L
Sample Emergency Mode List

Figure 9-1.



Diract-To is an overlay function that permits the pilot to quickly
define a course from the present position to any waypoint. The
course is essentially an active 1-leg flight plan; all navigation
information is available.

Accessing Direct-To has two immediate effects on the SkyNav
display:
+  any cursor activity that is in progress when the g+
button is pressed is cancelled, and

+  the screen currently displayed is overlaid with the
Direct-To display. .

Pressing B+ does not de-activate the current mode; the selected
mode remains active under the Direct-To display, and is re-
accessed by cancelling the Direct-To function as described
below.

The starting waypoint of a Direct-To course is always the present
position.

SkyNav automatically selects and displays a destination way-
point when B+ is pressed, based on the contents of the previous
display. If the previous page displayed:

a waypoeint, that waypoint is displayed;

more than one waypaint
{e.g., a NAV screen) the TO-waypoint is displayed;

no waypoint, but a the destination for the active

flight plan is active, leq is displayed;

no waypoint, and no the first item in the database is

flight plan is active, displayed. (If the database has
been accessed during the cur-
rentoperating session, the last-
viewed item is displayed.)

10-1



The Direct-To Function SkyNav 5000

10-2

When the previous display implies & waypoint, that waypointis
used as the destination waypoint. The destination waypoint is
always shown on the first line and inside of brackets. The
waypoint can be changed by editing the waypoint name, as
described in Chapter 7.

Be: <OSH >

arFrove Bi ges? no?

The Direct-To function is not activated until it is approved
(after the waypoint is chosen) by selecting the "yes?”
option. If “no?” is selected, the Direct-To function is
cancelled and the display for the active mode is restored.

Once approved, a course from the present position to the
selected waypoint is established and becomes the desired track.

If there is an active flight plan when B+ is pressed and the Direct
-To destination is not part of that flight plan, the flight plan is de-
activated. If the Direct-To destination is part of the active flight
plan, you are asked if the flight plan will terminate at the
displayed waypoint.

Terminate at OEH *

agsT ho?

When “yes?” is selected, the course from the present position
to the displayed waypoint becomes the desired track and the
flight plan is de-activated. If “no?" is selected, the course from
the present position to the displayed waypoint becomes the
desired track and the flight pian remains active, -

Once the Direct-Te function is activated, the first NAV screen
becomes the active display. A FROM-waypoint is not displayed;
the Direct-To symbol @) is displayed at that location.



SkyNav is an easily operated navigating aid, but occasional
questions may arise during normal operation. This chapter is
intended 10 be a ready reference for the most frequently raised
guestions.

DETERMINING THE QUALITY OF A FIX

The quality of a position fix {and therefore, the navigation data
output by SkyNav) is affected by satellite geometry and the
strength of the signals being received from the satellites. If a
weak signal is lost, the receiver may not be able to maintain the
1-second update rate. Either condition will cause the unit to
regard the present position as invalid and generate a warning
message.

Geometric Quality. The accuracy of a position fix s deter-
mined by the position of the satellites being used relative to each
other. In general, the closer the satellites are to each other, the
less accurate the fix tends to be. This is referred to as the
geometric guality (GQ).

SkyNav assesses the geometric quality of the position fix and
assigns it 3 numerical value between 0 and 9. A position fix with
a GQ of 9 has the best possible geometry; a GQ of 4, while not
as accurate, is still usable.

If the GQ of a fix is 3 or less, SkyNav generates a warning
message (which is accessed with the MSG overlay function). At
the same time, the annunciator light for the current GPS mode
(either 2D or 3D) goes from green to red. (If an external GPS
annunciator is being used, it will also indicate poor fix quality.)
When the GQ rises to 4 or better, the warning message
automatically clears and the GPS annunciator light turns to
green.
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Since SkyMNav always selects the best possible satellites for a
position fix (given the last known position) from the satellites
thatit can locate, there is usually little the user can do to improve
a poor GQ. The geometry of a satellite set ray be improved by
achange in location; travelling a short distance may improve the
geometry of the best available satellite set.

Verify the mask angle that was selected in the AUX mode. if the
mask angle was set manually, it may be too high to take
advantage of all of the satellites that are currently above Lhe
horizon.

Dated Information. If the signal being received from one or
more satellites is especially weak, the receiver may be unable to
maintain a lock on it. When a signal is lost, the unit attempts to
re-locate and re-acquire the satellite. if this is successful within
10 seconds, there is very little interruption to the update rate.

Occasionally though, the receiver is unable to re-locate the
satellite. After 10 seconds of being unable to re-locate the lost
satellite(s), SkyNav attempts to substitute the sateliite(s) that will
proguce the next-best GQ. Unless the new satellite has been
found and acquired in the last 2 hours (and the unit still has
ephemeris data for it), the search may take a few minutes. As
soon as the new satellite is acquired, a new position fix is
produced.

while the unit is searching for the lost satellite or for a'replace~
ment satellite, the unit is unable to produce new fixes. All
navigation information is therefore based on the most recent
position fix. At the same time, a warning message is generated
that can be displayed with the MSG overlay function, and the
current GPS mode's annunciator light goes to red.

®
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INITIALIZATION ERROR

An initialization error occurs when:

* the date and time accepted during the turn-on
sequence was the cold start default (2400 hrs,
06-JAN-80C)

e the initial position entered or accepted during the
turn-on sequence was the factory defauit
(N W )

e the initial position entered or accepted during the
turn-on sequence was incorrect by 500 miles or
more

The first condition will cause the unit to be unable to reconcile
ils almenac with the initial date and time. The second and third
conditions will cause the receiver to be unable to find the
satellites it looks for.

SkyNav searches for satellites based on where it thinks it is. An
initial position that is 500 miles or more away from the receiver’s
present posilion may cause the receiver to search for satellites
that are not available to the unit’s true location.

While the receiver may be able to locate the satellitesitis looking
for, the position fix it calculates will be so far from its initial
position that the unit regards the fix as an error. SkyNav tries
three more Ltimes o oblain a position fix that is within 500 miles
of the initial positicn.

After the fourth attempt to obtain an acceptable position fix, the
unit discards the initial position and assumes that an initializa-
tion error has occurred. SkyNav then re-initializes itself, using
the satellites that it has already acyuired. This process takes
between 10 and 60 seconds.

Sometimes the initial position is so far from the present position
that the unit is unable to locate enough satellites to obtain a fix.
When this happens, the unit initiates Auto-Locate. In Auto-
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Locate, the receiver hegins Sky Search to locate satellites and
then enters Almanac Collect, which ensures that the unit is
using the most current almanac information possible. At the
same time, SkyNav calculates a 2D position fix as soon as three
satellites have been located and acquired. This fix is used as the
initiat position. If SkyNav does not have a position fix after about
20 minutes, either re-initialize the unit as described in Chapler
2, or initiate Auto-Locate from the AUX mode.

NOTE |

Initialization errors can be avoided by properly
initializing the unit during the Turn-On Sequence. A
correct or best-guess initial position or "near airport”
must be used, especially if the unit has been moved a

significant distance. :

TURNING THE UNIT OFF

SkyNav is turned off by pressing the On/Off button. The unit
does not switch off immediately, however. The display is over-
laid with a message requesting verification of the action.

Switch off Skalav. ..

4 na?

The second line displays an active 5-second countdown timer
andthe “no?" option; the cursorisactiveon "no?”. If no action
is taken before the timer reaches 0 seconds, SkyNav will power
down. If "no?" is approved, SkyNav will remain on.

SkyNav cannot be turned off during almanac collect or verify
~without a conscious decision on the part of the user to do so.

If the receiver is collecting or verifying an almanac when the
PWR button is pressed, the overlay page includes receiver status
information.
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Callectins qimanac !

switch aff.. S hnot

Yer ifuins almanac |

| switch off.. 5 no%

SkyNav will power down when the countdown timer reaches 0
seconds; this will interrupt almanac collectiverify, and may
affect how quickly SkyNav can produce a position fix when it is

- turned on again. Select “no?" to leave the unit on.

SELECTING A GPS MODE

The SkyNav 5000 can calculate a latitude/iongitude position fix
or a latitude/longitude/aititude position fix. Which type of fix the
unit calculates is determined by which GPS mode is selected in
the AUX mode.

When the 2D GPS mode is selected, the unit uses three satellites
to calculate a latitude/longitude position fix. Altitude is a fixed
value that is entered and periodically updated by the user. (A
reminder to update the altitude is generated by the unit every
10 minutes. It is accessed with the MSG overlay function.} If the
unit has been connected to a compatible altitude encoder and
has heen set to accept encoder input, altitude can also be
updated by the altitude encoder.

When the 3D GPS mode is selected, the unit uses four satellites
to calculate a latitude/longitude/altitude position fix. Altitude is
part of the position solution, and cannot be input manually or
from an external source

An automatic GPS mode can also be selected. AUTO uses 3D
operation as long as four satellites are available. If there are not
enough satellites for a 3D position fix, the unit automatically
switches to 2D operation. When enough satellites become
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available for 3D operation, the unit switches back. Any time
switching occurs, the unit generates an appropriate message,
which is viewed by accessing the MSG overlay function.

SkyNav always uses the GPS mode you select, with two excep-
tions. Since SkyNav is designed to provide a position fix as
quickly as possible, and it is usually faster to lacate three
satellites than four, a 2D fix is provided during Almanac Collect
and Auto-Locate. Subsequent fixes will be provided in the GPS
mode selected. '

EXTERNAL ANNUNCIATORS (OPTIONAL)

Three external annunciators can be installed in the pilot's line of
sight to alert the pilot to changes in navigation information: a
NAV annunciator, a GPS annundiator, and a WPT annunciator.

The external NAV annunciator is active {on) when SkyNav is
providing valid NAV data to a moving map or autopilot.

The external GPS annunciator is active (on) when GQ is less than
3. Alow GQ occurs when current satellite geornetry could yield
position errors greater than .15 NM.

The external WPT (waypoint) annunciator is active (on) when the
calculated time to the next waypoint is less than 1 minute. This
alerts the pilot of an imminent turn or bank.

USING S5KYNAV NEAR THE POLES

Since ali lines of longitude converge at the North and South
poles, a unit of measure can span many degrees of longitude
near the poles. This means that small changes in position can
cause large variations in the information displayed by the unit.

The inherent accuracy of SkyNav does not change near the
poles, but this mathematical sensitivity can cause position and
velocity-related data 1o appear unstable when the unit is oper-
ated at latitudes greater than 85 degrees north or south of the
equator. Use caution in interpreting displayed data in these
areas.

@
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This section describes some of the most frequently asked
questions relating to operating conditions

POSITION FIX
DOESN'T CHANGE

FIXES VARY A LOT

The signal from one or more satellites
has been lost; the position fix dis-
played is the mest recent one avail-
able.

Check the messages with the MSG
button and follow any instructions
displayed.

The position accuracy of SkyNav is
affected by several variables, the most
important of which is the GQ (geo-
metric quality). Therefore, the speci-
fied accuracy of 15 meters RMS in 2D
is staﬂstical, not a_bsolute. Alsg, it is
assumed that GQ is greater than 7
and SQ is at least 7. Even under good
conditions, then, not all fixes will be
within 15 meters of the true position.

A good rule of thumb is that approxi-
mately two-thirds of the fixes will be
within 15 meters of the true position
and about 95% of the tixes will be
within 25 meters under good operat-
ing conditions. This assumes that the
system's accuracy is not being de-
graded. (Degradation can be as much
as 100 meters.)

Since 20 meters is approximately 0.01
minute of latitude {and 0.01 minute
of longitude at the equator), itis
normal to see variations of £0.03
minutes of latitudeftongitude from fix

17
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EXTERNAL DEVICES
NOT RESPONDING

AUTOPILOT DOES
NOT RESPOND

NAV DOESN'T WORK

SkyNav 5000

to fix when conditions are good.
Under less favorable conditions, larger
variations are normal.

If the unit is being operated near the
poles, small changes in position may
cause great variations in position and
velocity-related data. Refer to
Using SkyNav Near the Poles.

Qutput messages aren't in the
correct format. Refer to the device's
user guide to determine the correct
message format. Check units? in the
AUX mode to verify SkyNav's settings,
and make any necessary changes.

Receiver is not taking fixes. Check
the messages; the unit may be
displaying old data. Alsc, check the
mask angle; if a manual mask angle
was selected in units? (AUX mode) it
may be too high.

Refer to External Devices, above.

Autopilots use cross-track error
informaticn, which the unit does not
calculate unless a flight plan is active.

Enter and/or activate a flight plan or
Direct-To.

You must be travelling faster than
one speed unit (whichever was
selected in the AUX mode) to get
velocity-related data such as ground-
speed, steering, and estimated time
of arrival.
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increase speed.

Navigation- and velocity-related data
is not available until three fixes have
been made.

Wait until three position fixes have
been taken (usually about 2 seconds
after the first fix), and try again.

ZEROS APPEAR IN Your speed is too slow to provide

NAV DISPLAYS velocity-related data such as speed
and steering. You must be traveliing
at least one speed unit {whichever
was selected in the AUX mode) to
obtain this data.

Increase your speed 1o at least one
unit.

SOME VALUES IN NAV  Certain values are calculated from an

DISPLAY NOT STABLE  instantaneous measurement of speed.
Since speed may fluctuate from one
instant to another, these calculations
may appear to be unsteady. The
navigation calculations that may he
affected are ground speed, estimated
time of arrival, and estimated time en
route.

This is normal. Fluctuations are usually
small. If necessary, read a mean of the
values displayed for a calculationto
determine a stable value.

SATELLITE AVAIL- The position or health of a satellite

ABILITY NOT TO may have been changed by the U.S.

YOUR EXPECTATIONS  Government. You may also have last
collected an almanac on a day when
one or more satellites were set to
“unhealthy.”

P
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if necessary, you can also return your unit to Magellan for repair.
(Please call Customer Support for assistance first.) if possible,
please notify us before shipping the unit by Parcel Post or UPS,
and include with the unit a description of the problem and your
name, address, and telephone number. If your return shipping
address is different, please include it.

Packages should be sent tc:

Magellan Systems Corporation
960 Qverland Court

San Dimas, CA 91773
Attention: Warranty Repair

GLOSSARY

This user guide includes a number of terms than may be
unfamiliar to you. This section is intended to give a brief
description of unfamiliar terms that you may have noticed in the

preceding chapters. _@_

acquisition Occurs when the unit locates a satellite
and collects data from it.

almanac General positioning and scheduling
innformation for the satellite constellation
that is broadcast by all satellites. Also
information that is maintained by the GPS -
receiver.

UNg Carrier signal-to-noise ratio. An absclute
means of specifying the signal-to-noise
ratio (SNR) that is independent of band
width. Indicated by SkyNav as SQ.

ephemeris Precise positioning information that is
broadcast by each satellite. Includes date
and time.
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geometric
quality

GQ

map datum

mask angle

PPOs

receiver

Selective
Availability
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An estimate of the accuracy of the position
fix, based on the location of the satellites
being used in the position solution relative
to each other. Usually abbreviated as GQ.
GQ is ranked from 0 to 9, with higher
numbers indicating greater accuracy. A GQ
of 3 or below is poor, and caution should
be exercised in using fixes with such low
ratings.

See geometric quality.

A method of assigning position coordi-
nates to real-world locations. Based on an
underlying ellipsoidal model of the earth,
and subject to other scientific assumptions.
ldentified by a unigue name, such as
WGS84 or NAD27.

The angle below which the receiver will
not search for satellites.

present posttion. Appears on the display in
Satellite Window utility of the sats?
subfunction of the AUX function and
when entering a user-defined waypoint.

The electronic components of SkyNav that
receive and process satellite signals.

A technique used by the government

to introduce errors into positioning
information broadcast by the GPS constel-
lation. Abbreviated as SA. Typical degrada-
tion is around 100 meters. Effects can be

" removed from data with differential GPS.
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An indication of the strength of the signal
being received from a satellite. Usually ab-
breviated as SQ. SQ is ranked from 0 to 9,
with 9 being the strongest. An $Q of 3 or less
indicates that one or more of the signals
being received is weak, and the receiver may
be unable o maintain a lock on it. 5Q does
not affect the accuracy of the position fix; it
is an indication of the strength of the signals
being received.

See signal quality.

Universal Coordinated Time; time refer-
enced to the prime meridian; formerly
referred to as Greenwich Mean Time.,

11-13



