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IMPORTANT:

This Pilot's Guide covers both the KLN 89 (VFR only) and KLN
89B (IFR approved for Enroute, Terminal, and Non-precision
Approach phases of flight). There are numerous places
throughout this guide which discuss features and operational
characteristics which specifically apply to KLN 89B, and not to
KLN 89. These parts of the Pilot's Guide refer specifically to
KLN 89B, and often are marked with a double dagger symbol (%).
Likewise, chapter 5, “Approaches and SID/STARS” applies only
to KLN 89B. For features that apply to both KLN 89 and KLN
89B, a generic reference to “KLN 89(B)” is used.

NOTE: A “whiskers” border is used around data
on some of the figures in this Pilot's Guide to
indicate that the data inside the border is
flashing.

WARNING: The KLN 89 and KLN 89B display GPS-derived alti-
tude on the OTH 1 page. Do not use the GPS-derived altitude for
navigation. Due to Selective Availability position degradation
and other factors, the GPS altitude is normally 300 feet or more
in error, which is unacceptable for vertical navigation.



KIN89/KIN 89B Pilot’s Guide Table of Contents

INTRODUCTION ittt i
KLN 89(B) SNEAK PREVIEW ......cooiiiiiiiiieeiiee et ii
HOW-TO INDEX oottt iv
1. KLN 89(B) SYSTEM COMPONENTS .....ccooiiiiiiiiieeiiiiieeeee 1-1
2. DATABASE oot 2-1
2.1. DAt@ BASICS ...vvvvieiiiiiiiie it 2-1
2.2. Data Base Contents and Coverage Areas ............cc....... 2-1
2.3. ICAO IdeNntifiers ...ocveevieiiiiiiie e 2-4
2.4. Updating the Data Base ........ccccccceevviviciiiiiiiiieiee e 2-4
2.4.1. Computer Updating of the Data Base .................. 2-5
2.4.2 Card Exchange Updating of the Data Base ......... 2-8
2.5. User Defined Data Base ..........cccccveviiiieeesiiiiieeesiiiieennn 2-8
2.6. Data Base Update Service Options .......cccccvvveeeeeeiiiinns 2-9

3. BASIC GPS OPERATION ..o 3-1
3.1, COVErage AlCa ....uuueeiiieee et 3-1
3.2. Turn-on and Self TeSt .......uuveiiiiiiiiiiieee s 3-1
3.3. Display FOrmat .......ccooiiiiiiiiiiiiiiieee e 3-8
3.4. Basic Operation of Panel Controls ...........cccccceveeneeennn. 3-11
3.4.1. Page Selection ......cccccceeeeeiiiiiiiiiiieiieeee e 3-12
3.4.2.Data ENtrY ..ooooeeeiiiieeeeeeee e 3-13

3.4.3. The Duplicate Waypoint Page .............ccceeeerrnnen. 3-15

3.4.4. Cyclic Fields ... 3-17

3.5. MeSSage Page ......ccvvviiiiiiiiiiii e 3-17
3.6. Initialization and Time to First FiX .......ccccccvviiineennnnn. 3-18
3.7. Selecting and Scanning Waypoints ...........cccccceeeeeeennn. 3-21
3.7.1. Selecting Waypoints by Identifier ....................... 3-21

3.7.3. Selecting Waypoints by Scanning ...................... 3-23
3.7.4. Selecting Waypoints by Name or City ................ 3-24

3.8. “Nearest” FUNCLONS .......cccvvveeiiiiiiie e 3-26
3.8.1. Viewing the Nearest Waypoints ............c.ccccceuees 3-27
3.8.1.1. Nearest Airport Criteria........cccvveeeriiuveeeennnns 3-28

3.8.1.2. Continuous Display of Nearest Airport....... 3-29

3.8.2. Viewing the Nearest Special Use Airspaces ...... 3-29

3.8.3. Viewing the Nearest Flight Service Station

FreqUENCIES ....cooviveeieeiiiiieee e 3-31

3.8.4. Viewing the Nearest Center Frequencies .......... 3-32

TOC-1



Table of Contents

3.9. Direct to Operation .........ccccvvveeiieieeeee e ae e 3-32
3.9.1. Initiating @ DIreCt TO ...oeevvvviiieeiiiiiiee e 3-33
3.9.2. Cancelling a DireCt TO .....ccvvvveeiiiiiieeeiiieee e, 3-35
3.9.3. Waypoint Alerting for Direct To Operation ......... 3-35

3.10. Navigation Pages ........cccccvviiiirieieee e ceiiieiieeneeae e 3-36
3.10.1. The Navigation 1 (NAV 1) Page ........ccccceevueee. 3-36
3.10.2. The Navigation 2 (NAV 2) Page ........ccccceevvunee. 3-39
3.10.3. The Navigation 3 (NAV 3) Page .........ccceeeuues 3-40
3.10.4. The Navigation 4 (NAV 4) Page ..........cccoeeuenens 3-40

3.11. Waypoint PAges .......ccouruiiiieiiiiiiee e 3-45
3.11.2. AIrpOrt PAgeS ..ccooiiiveiieeiiiieee e 3-45

3.11.1.1. The Airport 1 (APT 1) Page .........cceeuues 3-45
3.11.1.2. The Airport 2 (APT 2) Page .........cceeuuns 3-46
3.11.1.3. The Airport 3 (APT 3) Page ..........ccecuuees 3-47
3.11.1.4. The Airport 4 (APT 4) Page .........cceeeuueees 3-48
3.11.1.5. The Airport 5 (APT 5) Page ........ccccceeenee 3-49
3.11.1.6. The Airport 6 (APT 6) Page .........ccccccene. 3-50
3.11.1.7. The Airport 7 (APT 7) Page .........cccecuus 3-51
3.11.1.8. The Airport 8 (APT 8) Page ..........cccues 3-52
3.11.2. VOR PAQES ..eviiiiiieiiiieeiiee et 3-53
3.11.2.1. The VOR 1 Page ......cccvrrrrireiieeeeeeeeecinns 3-53
3.11.2.2. The VOR 2 PAge ....ccevvveeeiiiiiieeeiiieeeees 3-53
3.11.3. NDB PAQgES ...eeiiiiieiiiieaiieeaiiee e 3-54
3.11.3.1. The NDB 1 Page.......cccceevuvreeirieiiiieeninn 3-54
3.11.3.2. The NDB 2 Page.......cccccevvveiniiciiieenienn 3-54
3.11.4. Intersection PAges .........ccceecevvvvieiieeeeeeeee i, 3-55
3.11.4.1. The Intersection 1 (INT 1) Page .............. 3-55
3.11.4.2. The Intersection 2 (INT 2) Page .............. 3-55
3.11.5. USER Waypoint Pages .........cccocceeviviieeeennnnnn. 3-56
3.11.5.1. The User 0 (USR 0) Page.........ccceeeeunnens 3-56
3.11.5.2. The User 1 (USR 1) Page.........ccceevvuuunnns 3-56
3.11.5.3. The User 2 (USR 2) Pag€.............eeeeuuunns 3-56
3.11.5.4. The User 3 (USR 3) Pag€........cceeeeeveunnnns 3-57

3.12. AIGITUAE PAGES .oeviieeeeiiiiiiteieiee e 3-58

3.13. Viewing and Setting the Date and Time ................... 3-60

3.14. The Other (OTH) PAges .....ceevveiieeiiiiiiiiiiiiiiieieeaeeeee 3-62
3.14.1. Determining the Status of the GPS Signals ..... 3-62

TOC-2



KLN89/KLN 89B Pilot’s Guide Table of Contents

3.14.2. Viewing and Deleting User Waypoints and

Waypoint Remarks ........cccccooviiiieiiiiiineeneine, 3-64
3.14.2.1. The OTH 4 Page.....cccocveviveeeiieaiieae e 3-65
3.14.2.2. The OTH 5 Page......ccccevveviiiviieeiiiiiieeeens 3-65
3.14.3. Viewing the KLN 89(B) Software Status
(the OTH 6 Page) ...cccevevvviiiieeeiiiieee e 3-66
3.15. Remote Mounted Annunciators ...........cccccceeeveeeeeennnn. 3-66
3.16. Avionics Bus Voltage Alerting........ccoccveeeeiiieeeeninnne. 3-67
3.17. Special Use Airspace Alerting .........ccocceeviiveeeennnnnnn. 3-68
3.18. SAMPIE THP evieiiiiiiiee e 3-71
3.18.1 Pre-departure ..........ccccoceeeeiiiiiieeniiiieee e 3-71
3.18.2 ENMOULE ..oooeeiiiiiiiiieee e 3-72
3.18.3 Terminal Area ......cccceeevviviieee e 3-73
4. ADVANCED GPS OPERATION ..o 4-1
4.1. Creating and Modifying Flight Plans ............ccccccccceeenn. 4-1
4.1.1. Creating a Flight Plan .........cccccccciiiiiiiiiiiineeeeeee, 4-1
4.1.2. Viewing Distance and Desired Track Between
Stored Flight Plan Waypoints .............ccccvvvvene.. 4-4
4.1.3. Activating a Numbered Flight Plan ....................... 4-4
4.1.4. Adding a Waypoint to a Flight Plan ..................... 4-5
4.1.5. Deleting a Waypoint from a Flight Plan ................ 4-6
4.1.6. Deleting Flight Plans .........cccccccoiiiiiiiiiiiiiieeeeeee, 4-7
4.1.7. Storing FPL 0 as a Numbered Flight Plan ............ 4-7
4.2. Operating from the Active Flight Plan ............................ 4-8
4.2.1. General Procedures ........ccccccoeeviiiiiiiiiiiiiieeeeeeen 4-8
4.2.2. Turn Anticipation and Waypoint Alerting .............. 4-9
4.2.3. Viewing the Waypoint Pages for the Active
Flight Plan Waypoints ..........ccccoccvivievineeneeennnnn 4-11

4.2.4. Combining Direct To and Flight Plan Operation .4-11
4.2.5. Viewing Distance, ETE, ETA, or Desired Track

to Flight Plan Waypoints ..........ccccccceeiiiniiinnnns 4-13

4.3, Altitude AIErtiNg ......ccveeeiiiiiiee e 4-14
4.4, Advisory VNAV Operation .........ccccceevviueeeeniniineeeennnnen. 4-17
4.4.1. VNAV for Direct To Operation ..........ccccocvveeeennns 4-17
4.4.2. VNAV for Flight Plan Operation ..........cccccceeeennn. 4-20
4.4.3. VNAV from NAV 1 Page .......cccoooviiiviiiieieennennnnn. 4-20
4.5, Calculator PAges .....cccceviiiiieeiiiiiiiee e 4-21
4.5.1. The Calculator 1 (CAL 1) Page .......cccccoevveeeennns 4-21

TOC-3



Table of Contents

4.6.

4.7.

4.5.2. The Calculator 2 (CAL 2) Page .....cccccvevvveeeeeennn. 4-23
4.5.3. The Calculator 3 (CAL 3) Page .......cccccovvveeeennnns 4-25
4.5.4. The Calculator 4 (CAL 4) Page .......cccccovvveeeennns 4-26
4.5.3. The Calculator 5 (CAL 5) Page ......ccccoceveeeeeennn. 4-27
4.5.6. The Calculator 6 (CAL 6) Page ......ccccccevveeeeeennnn. 4-27
4.5.7. The Calculator 7 (CAL 7) Page ......ccocvvvvveeeeeennnn. 4-28
4.5.8. The Calculator 8 (CAL 8) Page.......ccccvvvvvveeeeennnn. 4-29

Creating User-defined Waypoints ............ococcuvviieenneen. 4-30

4.6.1. Creating a Waypoint at Your Present Position ...4-31
4.6.2. Creating a Waypoint at a Certain Latitude/

LONGItUAE oo 4-32
4.6.3. Creating a Waypoint Referenced from Another

WaAYPOINT ..o 4-33
Navigation Modes ........ccceveiieeeieiiiiiieeeee e, 4-35
4.7.1. Selecting the Leg Mode or the OBS mode ......... 4-35
4.7.2. The Leg MOde ......ccooviiiiiiiiiiiiee e 4-35
4.7.3. The OBS MOUE ....ocoiiiiiiieiiiiiieee e 4-36

4.7.4. Switching From the Leg Mode to the OBS Mode 4-38
4.7.5. Effects of Switching From OBS Mode to

LEg MOAE ..o 4-38

4.7.6. Going Direct to a Waypoint While in the
OBS MOUE ..ovvieiveeee et 4-39
4.7.7. Activating a Waypoint While in the OBS Mode ..4-39
4.7.8. Changing the CDI scale factor ..........ccccccceeeennnn. 4-40
4.8. The Fuel Management Pages .......ccccccccevevviicnvinnnnnnenn. 4-41
4.8.1. The Other 7 (OTH 7) page .....ccccovcvvveeeiiiiiiieeenns 4-42
4.8.2. The Other 8 (OTH 8) page ......ccccvcvvveeeiiiiieeeennns 4-43
4.8.3. The Other 9 (OTH 9) page ........ccocvvvvveeeeeeeeeennnn. 4-44
4.8.4. The Other 10 (OTH 10) page .......ccccvvveeveeeeeeennnnn 4-44
4.9. The Air Data Pages ........cccoceeeiiiiiieeiiieiee e 4-44
4.9.1. The Other 11 (OTH 11) Page ....ccccovvveeeriirreeeennnns 4-45
4.9.2. The Other 12 (OTH 12) page ......ccccovveeeveeeeeannnn 4-46
4.10. Magnetic Variation ...........ccccecvvviiiieeeee e 4-46
4.11. Using the Take-home Mode .......ccccceeeeeviviiicniiniieenenn. 4-48
5. APPROACHES AND SID/STARS (KLN 89B ONLY) ........... 5-1
5.1. Non-Precision Approach Operations .........cccccccevvvveeenn. 5-1
5.1.1. Selecting An ApProach ........cccccoveveveeiniiinneeseinn, 5-5
5.1.2. Interpreting What You See€ ......cccccvvvvvveeveeeiiiiinnns 5-7

TOC-4



KLN89/KLN 89B Pilot’s Guide Table of Contents

5.1.3. Changing Or Deleting An Approach Once

Loaded Into The Flight Plan ..........ccccccoveininnen. 5-9

5.1.4. Example Approach: No Procedure Turn ........... 5-10

5.1.5. Example Approach: Off-Airport Navaid ............. 5-14

5.1.6. Example Approach: Radar Vectors ................... 5-18

5.1.7. Example Approach: On-Airport Navaid ............. 5-19

5.1.8. Example Approach: DME ArC ....cccccceeeeveiiicnnns 5-22

5.1.9. Approach Problems ............ccccoiiiiiiiii 5-27

5.2 SID/STAR ProCedures ........ccccoecurmiieiniiiineeiiiieee e 5-29
5.2.1. Selecting A SID ...oovvvieveeieiiiiiceee e 5-30

5.2.2. Selecting A STAR ...ooiiiiiiiiceee e 5-31

5.2.3. Editing @ SID or STAR ....ccvviiiiiiiieeeieeee e, 5-32

5.2.4. Example of a SID Procedure ...........ccccuvveeennnnnn. 5-34

5.2.5. Example of a STAR Procedure ...........ccccceevnunnen. 5-36
APPENDIX A - NAVIGATION TERMS ... A-1
APPENDIX B - MESSAGE PAGE MESSAGES ........ccccccvvvnnnnn. B-1
APPENDIX C - SCRATCHPAD MESSAGES .......ccccoooeeiiieene C-1
APPENDIX D - ABBREVIATIONS .....cooiiiiiiiiiieiiee e D-1
STATE ABBREVIATIONS ....oooiiiiiiiieeie e D-1
CANADIAN PROVINCE ABBREVIATIONS ......ccccoooieiiienne D-2
COUNTRY ABBREVIATIONS .....ccoiiiiiiiiiiiee e D-2
ARTCC ABBREVIATIONS .....ooiiiiieiiiieiiee e D-8
OTHER ABBREVIATIONS USED ON KLN 89 PAGES .... D-17
APPENDIX E - LAT/LON CONVERSIONS .......ccooiiiiieiiieeen, E-1
APPENDIX F - GPS PRIMER ......coiiiiiiiieccc e F-1

TOC-5



Table of Contents

This page intentionally left blank

TOC-6



KLN 89/KLN 89B Pilot’s Guide Introduction

INTRODUCTION

Congratulations for choosing the Bendix/King KLN 89 or KLN 89B
GPS! Celestial navigation will now be a way of life for you. The phe-
nomenal accuracy of GPS, along with the KLN 89(B)’s user-friendly
operation and graphics display will make flying a delight. Not only will
the KLN 89(B) help you to navigate more easily and more accurately,
its trip planning features, air data calculations, and other useful fea-
tures will make you feel like you're flying with a true flight
management system.

In addition, KLN 89B may be IFR approved for En route, Terminal,
and Non-precision Approach operations. We think you'll find that
having an abundance of navigational data (not to mention a moving
map!) available to you will make non-precision approaches more pre-
cise and more enjoyable.

This Pilot's Guide will be of great help to you. It is written in plain,
simple English and it assumes you are not an experienced user of
GPS or other type of long range navigation equipment. If you are
experienced, so much the better. This Pilot's Guide also includes
hundreds of sample screen figures and other illustrations to make
your learning easier. It is designed so that you can start at the front
and progress in the order presented; however, you may want to skip
around and learn things in your own order. Also, on page iv, there is
an index of frequently used procedures which will help you find the
page that describes how to do exactly what you want to do. There
are also several appendices in the back of the manual that you may
find useful from time to time.

Be sure to keep this Pilot's Guide handy with you in the airplane. Itis
designed to fit easily in the glove box, or in the seat pocket. The KLN
89(B) is very simple to operate, but the Pilot's Guide can sure be of
help to you.

One last thing. Don't get so involved in learning to use the KLN 89(B)
that you forget to fly the airplane. Be careful, and remember to keep a
close eye out for other aircraft.
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KLN 89(B) SNEAK PREVIEW

If you absolutely can’t wait to use your KLN 89(B) until you've read
this Pilot's Guide, this section is for you. This page will teach you just
enough to get going and then learn by doing. This operational pre-
view assumes the KLN 89(B) has been properly installed, the unit
was previously operational in the same general geographical loca-
tion, and that no peripheral equipment interfaced with the KLN 89(B)
(such as external HSIs, CDls, autopilots, moving map display, etc.) is
to be used at this time. If you are using this operational preview in
flight, do so only in good VFR conditions and only with an alternate
means of navigation (including pilotage) available to cross-check
position.

1. Turn the unit on with the On/Off knob (the small knob in lower left
hand corner).

2. For a few seconds, the Power On Page is displayed while the
unit runs a self-test. Afterwards, the Self-test Page is displayed.
If the KLN 89(B) is receiving an altitude from an encoding altime-
ter, the present indicated altitude will be displayed on line 2. The
bottom line should display Pass and a flashing Ok?. Press the
button to approve the Self-test Page.

3. The Initialization Page will now be displayed. If the date and time
are incorrect by more than 10 minutes, refer to section 3.2 of this
Pilot's Guide. The right side of the screen should show the identi-
fier of the nearest airport to the initial position, along with a radial
and distance from that airport waypoint. Press with the cur-
sor flashing over Ok? to approve the Initialization Page.

4. If you are using a KLN 89, or your KLN 89B has been configured
for VFR use only, the VFR page will now be displayed to notify
you of the VFR limitation. Press to approve this page.

5. The Data Base Page is now displayed showing the date the data
base expires or the date it expired. Press to acknowledge
the information displayed on this page.

ii
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The next page displayed will probably be a page showing the
VHF communication frequencies for the airport you are at. For
now, use the right outer knob to turn to the NAV page type
(watch the lower left corner of the screen and the small bar at the
bottom to know when you are there). Then use the right inner
knob to select the NAV 2 page if not already there. The NAV 2
page shows your present position relative to a nearby VOR.
Verify that this position is correct before proceeding.

Press the button. A page with the words DIRECT TO is now
displayed on the screen.

In step 8 you will enter the ICAO identifier of the airport. The identifi-
er will have a “K” prefix for a Continental U.S. airport, a “C” prefix for
a Canadian airport, or a “P” prefix (in some cases) for an Alaskan air-
port if the identifier is all letters. For example, LAX becomes KLAX.
For these countries if the identifier contains any numbers, there is no
prefix. For example, TX04 is entered TX04. For other areas of the
world the airport identifier should be entered identically to how it is
charted.

8.

10.

Rotate the right inner knob until the first character of the airport
identifier is displayed. Turn the right outer knob one step clock-
wise to move the flashing segment to the second character
position. Rotate the right inner knob to select the second charac-
ter of the identifier. Use this procedure to enter the complete
airport identifier.

Press [(&7]. The display will change to a page showing the identi-
fier, name, city, and state/country of the airport just entered.
Confirm that the correct airport is displayed. Press a second
time to approve the airport data.

A Navigation page (specifically the NAV 1 page) is now on the
screen. It displays the desired ground track, actual ground track,
bearing, and ETE to the destination airport. In addition, it displays
a course deviation indicator (CDI).

See—wasn't that easy?

iii
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HOW-TO INDEX

This index will help you quickly find important procedures at a glance.
The list is alphabetized by action words.

TO: SEE PAGE:
Activate a waypoint in OBS mode without changing the

SEIECIEU COUMSE ..ottt 4-40
Activate one of the previously created numbered flight plans.......... 4-4
Add a waypoint to a flight plan...........cccccoeeviieii e, 4-5
$Add an individual waypoint in the SID or STAR procedure.......... 5-33
Adjust the minimum display brightness ..........ccccoooiiiiiii e 3-9
Calculate distance, time, and ESA for a flight plan........................ 4-23
Calculate distance, bearing, and time from waypoint to waypoint .4-22
Calculate fuel requirements for a flight plan ...........ccccoeiiinnnn. 4-25
Calculate fuel requirements from waypoint to waypoint................. 4-23
Calculate sunrise/SUNSEt IMES ........ccovvveiieiiiie e 4-29
Calculate the density altitude ............coooveiiiiiiiiiiee e, 4-27
Calculate the pressure altitude ...........ccceeveieeevee e, 4-26
Calculate the true airspeed (TAS) ....coooeeieiiiie e 4-27
Calculate the winds aloft..........c.ccoiiiiiiii e 4-28
Cancel DireCt TO OPEration ..........cccuveerreveeiiieeesieeesieeesareesnreeeesneeas 3-35
Change a cyclic field ... 3-17
Change COUrse MOUES.........eiiiiiieiiiieeiie e 4-35
FChange or delete an entire SID or STAR procedure from

the active flight plan ... 5-33
Change the baro Setting..........ocoeeiiieiiiie e 3-58
Change the CDI scale factor.........ccccveveiviiiiie e 4-40
Change the default first waypoint character .............ccoceiiiennee 3-15
Change the NAV 2 page present position reference waypoint......3-39
Change the present fuel on board ...........cccoceevveevce v, 4-43
Change the selected course in OBS mode ..........ccccevviiiieeiieeniene 4-37

v
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TO: SEE PAGE:
Create a flight plan ... 4-2
Create a user-defined waypoint at your present position............... 4-31

Create a user-defined waypoint using the radial/distance method 4-33

Create a user-defined waypoint with latitude/longitude.................. 4-32
Cycle between distance and desired track display on a

numbered flight plan Page ......cccevcvviiiie e 4-4
Cycle between distance, ETE, ETA, and desired track on the

FPL O PAGE ... ittt e e e 4-13
Delete a flight plan which is no longer required.........c..ccccoveevvneennne 4-7
Delete a user-defined waypoint from the OTH 4 page................... 3-65
Delete a waypoint from a flight plan.............cococeiiii 4-6
Delete a waypoint remark from the OTH 5 page.......cccccccvveviverennee. 3-66
tDelete an individual waypoint in a SID or STAR procedure......... 5-33
Display the nearest airport continUOUSIY .............ccceviiiiiiieiiieennnn 3-29
Enable the voltage alert feature ..........ccccccvevcee e 3-67
Enter a user-defined waypoint remark on the USR 3 page............ 3-57
Enter a waypoint identifier...........cccooieiiiie e 3-13
Enter an airport remark on the APT 6 page.......ccccevvvvvevivveevivenennn 3-51
Enter the local magnetic variation manually on the SET 2 page ...4-47
Fly direCt t0 @ WaYPOINT .....cooueieiiiiiiiiie e 3-33
Fly direct to a waypoint in the active flight plan (FPL 0) ................. 4-12
Initialize the position from the SET 1 page .......ccccocvvivenieiiiennenn 3-19
FPerform a manual RAIM calculation .............cccoviiiiiiiiniiieniees 5-28
Recenter the D-Bar by going direct to the active waypoint............. 3-35
FReplace an existing approach, or delete an approach................... 5-9
FSEIECL A SID ..ot 5-30
FSEIECt @ STAR ..ot 5-31
Select a VOR or NDB by navaid name............ccoccevvveniiiiciieninne 3-24
Select a waypoint by identifier from a waypoint page .................... 3-21



Introduction

TO: SEE PAGE:
Select a waypoint by scanning with the cursor off..............cc.......... 3-23
Select a waypoint by scanning with the cursor on...............cc........ 3-23
Select an airport by scanning the airport name............cccccccvveenne.. 3-25
$Select and load an approach into the active flight plan (FPL 0).....5-5
Setthe @larm ......oo 4-26
Set the date onthe SET 2 Page ....ccvevvvvevcivee e 3-60
Setthe time onthe SET 2 PAge......coccvviiiiiiiiieiie e 3-61
Specify the nearest airport Criteria ..........coocveeeviee e 3-28
Store the active flight plan as a numbered flight plan....................... 4-7
Turn on and initialize the KLN 89(B).......ccccooveiiiiiiiiieeiic e 3-2
Update the KLN 89(B) data base by computer .........c.ccceoeeeeriieeenns 2-6
Use altitude alerting ........ccceeviieeiiiie e 4-14
Use the NAV 1 page to view the VNAV status.........cccceeviereiinnnnns 4-20
USe VNAYV 0N & DIFECE TO ..eeeiieeiiiiie et 4-17
VIEW @ MESSAGE ... veieeiieeeiieeestieeesteeesteeesteeesteeeassaeeannseeassneeenneeas 3-18

View the waypoints in the flight plan that are not the
ACHVE WAYPOINT. ..ttt ettt e b e saeeas 4-11
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1. KLN 89(B) SYSTEM COMPONENTS

A basic KLN 89(B) system consists of a panel mounted KLN 89(B)
GPS and a KA 92 GPS antenna. An altitude input is required to
obtain full navigation and operational capabilities. Additional system
components may be added or interfaced to the KLN 89(B) which
increase its features and capabilities. Some of these optional compo-
nents include an external course deviation indicator (CDI) or
horizontal situation indicator (HSI), autopilot, and external annuncia-
tors. Typically, an altitude input, an external indicator, and external
annunciators are required for IFR approach certification.

The KLN 89(B) panel mounted unit contains the GPS sensor, the
navigation computer, a Gas Plasma Discharge Display, and all con-
trols required to operate the unit. It also includes the data base card
which slides into the left side of the front panel.

The KA 92 GPS “patch” antenna is available for use with the KLN
89(B). It is designed to always be mounted on the top of the aircraft.

The KLN 89(B) has analog outputs to drive the left-right deviation bar
of most mechanical CDIs and HSlIs. In addition, the NAV mode of the
Bendix/King KFC 150, KAP 150, KAP 150H, KAP 100, KFC 200,
KAP 200, KFC 250, KFC 275, KFC 300, and KFC 325 flight control
systems may be coupled to the KLN 89(B). Many other autopilots
may also be coupled to the KLN 89(B). Actual autopilot performance
and capability when coupled to the KLN 89(B) may vary significantly
from one autopilot model to another.

Altitude may be provided to the KLN 89(B) from an encoding altime-
ter or blind encoder. Altitude is used as an aid in position
determination when not enough satellites are in view.

All IFR installations require remote annunciators to be mounted in the
aircraft panel in order to select and indicate the status of certain
KLN 89(B) functions. En route and terminal IFR certifications require
annunciators for message (MSG) and waypoint alert (WPT). Non-
precision approach certifications also require a switch/annunciator to
select and display when the approach mode is armed or active.
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Each KLN 89(B) system includes a configuration module which is
attached to the KLN 89(B) mounting rack. The module allows the
KLN 89(B) to be configured for the unique characteristics of your
equipment installation. Parameters that are set by the configuration
module include:

» 1 Whether the KLN 89B may be used for IFR operations or not,
and if it may be used for non-precision approach IFR
operations. KLN 89 may only be used for VFR navigation.

* Whether or not the altitude alert function in enabled. See
section 4.3.

* Whether or not an external fuel management system is
interfaced to the KLN 89(B). See section 4.8.

« Whether or not an external air data computer is interfaced to
the KLN 89(B). See section 4.9.

» The conditions for the aircraft bus voltage alert to activate. See
section 3.16.

The configuration information is stored both in the module and in the
KLN 89(B) internal memory. If the KLN 89(B) detects a difference
between the configuration stored in the module and the configuration
stored in the internal memory (which should only occur following the
exchange of KLN 89 or KLN 89B units), the configuration information
will automatically be updated to the configuration specified in the
configuration module.

If an error is detected in the configuration data, a warning page
stating Configuration Mem Erro r will be displayed during the
KLN 89(B) start-up sequence, and the configuration memory will be
set to arbitrary default values. See an authorized AlliedSignal
Service center to correct the configuration memory error.
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2. DATA BASE
2.1. DATA BASICS

The data base provides two primary functions. First, it makes pilot
interface with the GPS sensor much easier. Rather than having to
manually look up and then enter the latitude and longitude for a spe-
cific waypoint, it allows you to merely enter a simple waypoint
identifier. The data base automatically looks up and displays the lati-
tude and longitude associated with the identifier. It should be obvious
that the data base saves a lot of tedious latitude/longitude entry and
also greatly reduces the potential for data input mistakes.

The second function of the data base is that it serves as a very con-
venient means to store and easily access aeronautical information.
Want to know the name of the airport, the nearest city, or the airport
elevation? Just unleash the power of the KLN 89(B) and display the
information right on the screen.

FThirdly, the KLN 89B data base stores non-precision approaches in
their proper sequence. This allows you to select an approach as a
whole, rather than entering the approach waypoint by waypoint.

2.2. DATA BASE CONTENTS AND COVERAGE AREAS

There are three data base coverage areas available for the
KLN 89(B). They are referred to as the “Americas” data base, the
“Atlantic” data base, and the “Pacific” data base.

The International Civil Aviation Organization (ICAQ) and Aeronautical
Radio, Inc. (ARINC) break the world into the ten geographic regions
shown in figure 2-1. The KLN 89(B) Americas data base contains
aeronautical information for the group of ICAO regions consisting of
Canada, USA, Latin America, and South America. The KLN 89(B)
Atlantic data base provides information for the ICAO regions Europe,
Africa, East Europe, and Mid East. Likewise, the Pacific data base
contains information for East Europe, Mid East, Pacific, and South
Pacific.

2-1



Data Base

The following is a listing of the KLN 89(B) data base contents:
AIRPORTS
Identifier
Name
City, State or Country
Use type (if heliports, military, or private)
Latitude and Longitude
Elevation
Runway numbers, lengths, surfaces, and lighting
Fuel availability
Approach types available (precision, non-precision, or none)
Radar approach/departure environment
Time difference relative to UTC.
Communication frequencies:
ATIS
Clearance delivery
Tower
Ground control
Unicom
Multicom
Approach (IFR)
Departure (IFR)
Class B, Class C, TRSA, CTA, TMA (VFR)
Center (when used for approach)
Arrival
Radar
Director
AWOS (automatic weather observing station)
ASOS (automatic surface observation system)
AAS (aeronautical advisory service)
AFIS (aerodrome flight information service)
ATF (aerodrome traffic frequency)
CTAF (common traffic advisory frequency)
RDO (radio frequency)
MF (mandatory frequency)
Ramp control
PCL (pilot-controlled lighting)
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VORs

Identifier

Name

Frequency

Latitude and Longitude
Magnetic variation

NDBs

Identifier

Name

Frequency

Latitude and Longitude

(Note - Outer Compass Locators are stored as Intersections)

Intersections (low altitude, high altitude, SID/STAR, approach, and
outer markers)

Identifier
Latitude and Longitude

1SID/STAR/Approach Procedures (KLN 89B only)
All compatible pilot-nav SID/STAR procedures

Non-precision approaches (except localizer, LDA (Localizer
Directional Aid), SDF (Simplified Directional Facility)) approved for
GPS overlay use. Includes all public GPS-only approaches.

Miscellaneous
Air Route Traffic Control Center (ARTCC and FIR) frequencies

Flight Service Stations (location of points of communication and
associated frequencies)

Minimum Safe Altitudes

Special Use Airspace (SUA) boundaries (Prohibited, Restricted, Alert,
Class B, Class C, CTA, TMA, TRSA, Caution, Danger, MOA,
Training, Warning)

500 USER DEFINED WAYPOINTS

Identifier
Latitude and Longitude
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2.3. ICAO IDENTIFIERS

Waypoints are stored in the KLN 89(B) database almost exclusively
by their ICAO identifiers. ICAO (International Civil Aviation
Organization) is an internationally accepted reference for the data. In
almost all cases the proper ICAO identifiers may be taken directly
from Jeppesen-Sanderson or NOS aeronautical charts.

Airport identifiers in the contiguous United States, Alaska, and
Canada are special cases in the ICAO system. Many airport identi-
fiers for these areas have four letters beginning with a prefix letter
that corresponds to the geographic area in which it is located. The
prefix letter for the contiguous U.S. is “K”. Thus, the identifier for
Dallas/Fort Worth International Airport is KDFW, not DFW (which
would be identical to the VOR identifier). Likewise, the identifier for
Orlando Executive Airport is KORL while the VOR identifier is ORL.
The prefix letter for Canada is “C” and for Alaska is “P”.

NOTE: There are several exceptions in Alaska. In many cases, air-
ports with three letter identifiers receive the prefix “P”, but there are
many that don’t. The most reliable method of determining an Alaska
airport identifier is to look it up from the airport name or city. See sec-
tion 3.7.4, “Selecting Waypoints by Name or City”.

Incidentally, you can program the KLN 89(B) to default to a certain
letter (such as “K”) when you are entering a waypoint identifier. See
section 3.4.2, “Data Entry” to learn about this handy feature.

Not all airport identifiers receive the prefix letter. Airport identifiers
which are combinations of letters and numbers do not apply to the
prefix rule. Examples of airport identifiers not using the prefix are
3C2, 7TX6, and M33.

So remember, if you are entering or looking for an airport identi-
fier that is all letters (no numbers) then it will begin with a “K”

prefix in the contiguous U.S., a “P” in Alaska (in some cases), or
a “C” in Canada. If there are numbers in the identifier then a
prefix is not used. For other areas of the world the airport iden-
tifier stored in the KLN 89(B) data base is identical to how it is
charted.

2.4. UPDATING THE DATA BASE

The information stored in the data base would eventually become
obsolete if there wasn't some means to update it. For example, new
airports open, navaids can move or change frequency, communica-
tion frequencies can change, and on and on.
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tAdditionally, by FAA regulation, you are required to have a current
data base in order to use the KLN 89B for a non-precision approach.

The data base is contained in a small card which plugs into the left
side of the KLN 89(B) front panel. It is designed so that there are two
ways for the user to easily keep the data base current. The first is to
electronically update the data base by means of a 3.5-inch diskette
supplied by AlliedSignal and an IBM-compatible personal computer.
This method does not have to involve removing the KLN 89(B) from
the aircraft’'s instrument panel. A jack, usually mounted in the air-
craft’s instrument panel, provides a means of interfacing the
KLN 89(B) with the computer via an interface cable. The diskettes are
not returned to AlliedSignal.

The second method of data base update is to remove the old card
and insert a current card. This method involves returning the old card
to AlliedSignal.

Every 28 days, AlliedSignal receives new NavData™ information
from Jeppesen Sanderson. This information is processed and down-
loaded onto both diskettes and data base cards. AlliedSignal makes
these two types of update services available to you in a choice of
several subscription or random update programs. See section 2.6 for
details on these programs.

NOTE: AlliedSignal sends the update so that it arrives prior to the
next effective date. The new update may be installed any time prior
to the effective date and the KLN 89(B) will use the previous data up
to the effective date and automatically begin using the new data on
the effective date.

WARNING: The accuracy of the data base information is only
assured if it is used before the end of the effectivity period. Use

of out of date data base information is done entirely at the
user’s own risk.

2.4.1. COMPUTER UPDATING OF THE DATA BASE

Update information is sent to you on 3.5” disks. In order to use the
update program you must have access to a computer having a disk
drive capable utilizing 3.5-inch 1.44 megabyte high density diskettes.
This computer also needs to have an available COM 1 or COM 2 ser-
ial port. If you wish to perform updates in the cockpit, an optional PC
Interface kit must be used. Included in the kit is an interface cable
that plugs into both the computer and into the data loader jack. The
data loader jack is included with the KLN 89(B) installation kit and is
typically installed in the aircraft’s instrument panel.
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CAUTION: The data base must be updated only while the air -
craft is on the ground. The KLN 89(B) does not perform any
navigation function while the data base is being updated. Since

a data base update takes approximately 5 minutes it is a good
idea to turn off all electrical equipment on the aircraft except for

the KLN 89(B) to avoid running down the aircraft battery.

NOTE: The diskettes sent to you can only be used to update one
KLN 89(B), although they can update that specific unit numerous
times. The first time the diskettes are used in an update operation, a
unique identification code from the KLN 89(B) being used is uploaded
to the diskettes. These diskettes may be used in this specific
KLN 89(B) an unlimited number of times which could be required if
you switch back and forth between the Americas, Atlantic, and Pacific
data bases during one update cycle. These diskettes may not, how-
ever, be used to update other KLN 89(B)s. This update protection
ensures that Jeppesen Sanderson is properly compensated for the
use of their NavData™.

1. Plug the 9 pin female connector end of the interface cable into a
COM serial port of the computer. If the computer has COM 1 and
COM 2 serial ports, either may be used. Some computers use a
9 pin COM serial port connector while other computers use a 25
pin connector. If the computer being used has a 9 pin connector,
the interface cable connector will plug directly into the computer’s
9 pin connector. If the computer's COM serial port uses a 25 pin
connector, use the 25 pin to 9 pin adapter included in the PC
interface kit to adapt the interface cable’s connector to the
computer’s connector.

2. If you are using the PC interface kit in the cockpit, plug the other
end of the interface cable (4 conductor male connector) into the
data loader jack that is mounted in the aircraft panel.

3. Insert the diskette into the computer’'s disk drive. Turn on the
computer being used for the data base update. The program on
the disk will automatically “boot” (load) and the computer screen
will display “Ready” when the computer is ready to continue with
the data base update operation.

4. Turn on the KLN 89(B). Press as required to approve the
Self Test, Initialization, and Data Base pages. Use the right outer
knob to select the Setup (SET) type pages and the right inner
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knob to select the SET 3 page
(figure 2-2).

NOTE: The database key is shown
on the SET 3 page for ORS 02 soft- INT USR ACT NAV FPL

ware only. Figure 2-2

5. Press[tst], Update Pub DB? will
now be flashing as in figure 2-3.

6. Press [&1], The estimated load
time in minutes is now displayed )
(figure 2-4). Figure 2-3

INT USR ACT NAV FPL

NOTE: In step 6, repeatedly pressing
will terminate the update process
and bring the display back to the orig-
inal SET 3 page shown in figure 2-2. SRR

Figure 2-4

7. Press to acknowledge the
estimated load time and begin
the erasing of the existing data
base. The unit will now display
Erasing data base . After the
data base has been erased, the
loading of the new data automati-
cally begins. As the new data is
being loaded, the percentage of
transfer is displayed (figure 2-5).

INT USR ACT NAV FPL

Figure 2-5

8. The KLN 89(B) will indicate when
the data base update is complete
as shown in figure 2-6. You may INT USR ACT NAV FPL
either turn the KLN 89(B) off at Figure 2-6
this point or press to restart
the KLN 89(B).

9. Remove the interface cable. Remove the disk from the computer.
Turn off the computer.

The chances are small of having difficulty updating the data base
but—

If you have a problem:

* First check that the interface cable is properly connected and that
the computer is turned on. If there is a problem with the connec-
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tion or the computer, the KLN 89(B) will display Data Loader Not
Ready. When the problem is corrected this prompt is removed
and the update operation can continue from where it left off.

e If an internal test fails after the data has been loaded, the
KLN 89(B) will display Checksum Error, Data Base Invali d.
Press to acknowledge. The KLN 89(B) will then display
Data Base Update Failed, Retry ? Use the right outer knob to
position the cursor over the desired choice and press (],

* There are other error messages that may be displayed. If you
have a problem that you can’t resolve, write down any error
messages to aid your AlliedSignal Service Center in identifying
the problem.

2.4.2 CARD EXCHANGE UPDATING OF THE DATA BASE

Having the front-loading data card makes KLN 89(B) very easy to
update the data base by exchanging cards.

Enclose the expired data base card in the mailer that the new card
was sent to you in. A return shipping label is included in the mailer.
Please affix this label to the outside of the mailer. Also, peel off the
protective backing from the adhesive on the end flap of the mailer.
Press the flap against the adhesive to seal the container.

Please return the expired card promptly by mailing immediately at
any mailbox. No postage is required if mailed from within the U.S.
Users will be billed for cards not returned and no additional cards will
be sent until either the expired card or payment for the expired card is
received.

2.5. USER DEFINED DATA BASE

In addition to the published data base of airports, VORs, NDBs, and
Intersections stored in the Jeppesen data base, you may create up to
500 other user-defined waypoints. Section 4.6, “Creating User-
defined waypoints” describes this further.

The KLN 89(B) contains an internal lithium battery that is used to
“keep-alive” the user-defined data base as well as flight plans. This
battery has a typical life of three to five years. It is highly recom-
mended that the battery be replaced every three years at an
authorized AlliedSignal Service Center.
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2.6. DATA BASE UPDATE SERVICE OPTIONS
The following tear-out page can be used for ordering Americas,

Atlantic, and Pacific data base update services from AlliedSignal. The
forms may be mailed or FAXed for your convenience.
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KLN 89(B) Data Base Update Service Order Form
Consult Pricing Sheet (006-08794-0001) for Service Prices

AlliedSignal CAS offers several update

service options to suit your requirements.

Please select the service desired, then
fill out and mail this order form. Credit
card orders may be faxed.

Note: Updates are current for 28 days
after effective date on diskette. If you

select any service other than the com-
plete 13-time service, your KLN 89(B)
will begin alerting you after 28 days that
your data base is out of date.

Check One:

|:| Card Format
(available in U.S. only)

[] Diskette Format
(Laptop Computer Required. See
section 2 of KLN 89/KLN 89B
Pilot’s Guide for details.)

Check Requested Data Base:

O

Americas Data Base

Atlantic International Data Base

0O O

Pacific International Data Base

Please set up the service under:

Name:

Company:

Address:

City:

State:
Country:

Zip Code:

Telephone: ( )

FAX: ( )

Aircraft Make:

Aircraft Model:

Check One:
|:| Complete Update Service .

Provides 13 updates—one every 28

days for one year.

D Six-time Update Service . Provides

six updates—one every 56 days for
one year.

|:| Four-time Update Service .
Provides four updates—one during
each quarter for one year.

|:| Single Update . Provides one
update upon receipt of order.

Method of Payment
|:| Check/Money order enclosed
|:| Wire Transfer:

Chase Manhattan Bank, NY
Acct #910-2-538734

|:| MasterCard/VISA

Number

Expires

Signature

Tax may apply in some states.
See pricing sheet.

AlliedSignal

A EROSPACE

Send to:

AlliedSignal CAS

Data Base Update Service
Mail Drop #45

400 N. Rogers Road
Olathe KS 66062-9987
Telephone: (913) 768-3020
FAX: (913) 791-1335
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3. BASIC GPS OPERATION
3.1. COVERAGE AREA
The KLN 89(B) was designed to provide worldwide navigation cover-

age from North 74° latitude to South 60° Latitude (figure 3-2).
Outside this area, magnetic variation must be manually entered as

discussed in , “Operation Outside the Primary Coverage
Area”. See for the data base geographical regions.
e %ﬂig B - ’D ~ - ﬂ!é 2 74
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Figure 3-2 KLN 89 Navigation Coverage Area

3.2. TURN-ON AND SELF TEST

Well, it's time to get down to business and actually use the
KLN 89(B)! can be folded out and used as a reference
during the following procedures. This is especially handy if you're
learning while away from your GPS. The steps below take a lot of
words to explain, but before you know it, you will be “flying” through
them.

NOTE: When power is applied to the KLN 89(B) it always “wakes
up” in the Leg mode. Only the Leg mode is described in this chapter.
In this mode the KLN 89(B) performs great circle navigation (the
shortest distance between two points located on the earth’s surface).
The course deviation output displayed on the unit’s internal course
deviation indicator (CDI) and provided to an external horizontal situa-
tion indicator (HSI) or CDI is five nautical miles (full scale sensitivity)
left and right in Leg mode. The other modes are described in
and .
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1. Turn on the KLN 89(B) by turning the small power knob
clockwise.

The Power-On page (figure 3-3)
will be displayed for a few
seconds. During this time, the
KLN 89(B) performs an extensive
internal test. The Operational APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
revision status (ORS) level num- :

ber in the upper right corner of Figure 3-3
the display should match the ORS level indicated on the cover of
this Pilot's Guide .

When the internal test is
complete, the Power-On page will
automatically be replaced by the

>
-

Self TeSt page (flgure 3-4) APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

NOTE: If the KLN 89(B) is operating Figure 3-4
in the Take-Home Mode, the Take-
Home Warning Page (figure 3-5) is
displayed first and must be
acknowledged by pressing (8], See

for more information on
the Take-Home mode.

el

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-5

NOTE: If the data base card is not
installed in the KLN89(B), a page wiill
be displayed as in figure 3-6. Turn the
KLN 89(B) unit power back off, and
feplace the datﬂ base Cafd ,'n the Ieft APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
side of the front panel. Once the card Figure 3-6

is in place, you may apply power once

again and the unit will operate properly.

2. Verify that the data displayed on the Self Test page is the same
as is being displayed on the appropriate equipment in the aircraft
which is interfaced to the KLN 89(B). If the KLN 89(B) is not
connected to any other equipment in the aircraft, you may skip to
step 3.
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The distance field in the upper left corner always displays
34.5 nm (or 63.9 km). If the KLN 89(B) is interfaced to a
compatible indicator that displays DME distance, the indicator
should be displaying 34.5 nautical miles.

If the KLN 89(B) is interfaced with a NAV indicator such as an
HSI or a course deviation indicator (CDI), the deviation bar (D-
bar) should be indicating a half scale deviation to the right. The
TO/FROM indicator should be showing FROM.

If the KLN 89(B) is interfaced with a NAV indicator such that the
KLN 89(B) can “read” the selected course from the NAV
indicator, then the OBS field should display the same selected
course as on the NAV indicator.

The RMI field always displays 130 degrees. If the KLN 89(B) is
connected to a compatible RMI in the aircraft, the RMI should
indicate a bearing to the station of 130 degrees.

If any of the above checks fail, do not use the associated
indicator with the KLN 89(B).

3. If the KLN 89(B) has passed the internal self test, the bottom of
the Self Test page will display Pass and all external annunciators
should be illuminated. If instead, Fail is displayed, recycle power
to the KLN 89(B). If the Self Test page still displays Fail, the
KLN 89(B) requires repair and should not be used for navigation.

4. When you are ready to approve the Self-test page, press the
button while the Ok? is flashing. If it happens not to be flashing,
press the button and use the right outer knob to move the
cursor there.

5. The next page displayed will be g
the Initialization page (figure 3-8).
Verify that the date displayed in
the top left corner of the
Initialization page is correct. The .
KLN 89(B) has an internal battery Figure 3-8
powered calendar/clock, so the date and time normally don’t
require setting. The battery has a life of approximately 3 years.
In addition, the KLN 89(B)’'s system date and time are automati-

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
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cally updated very precisely when at least one satellite is being
received. However, if for some reason the date or time are incor-
rect, it is necessary to enter the correct date or time so that the
KLN 89(B) can reach the navigation mode quickly. The date
should be correct and the time should be correct within ten
minutes so that the KLN 89(B) will start looking for the correct
satellites.

If the date is incorrect, rotate the
right outer knob counterclockwise
until the cursor is over the entire |
date fleld (ﬁgure 3'9) ROtate the APT VOR NDB INT USR ACT NAV FPL SET OTH
right inner knob until the correct
day of the month is displayed
(figure 3-10). Then, move the
cursor to the month field by rotat-
ing the outer knob one click
clockwise and change the month
as necessary. Use the same
methods to select the correct year
(figure 3-11). When the date is
correct, press (],

Figure 3-9

NDB INT USR ACT NAV FPL SET OTH

6. Verify that the time displayed in
the upper right corner of the
Initialization page is correct to
within ten minutes of the actual
time. Remember, once the
KLN 89(B) receives the first
satellite, it will automatically be
very accurately updated by the
Sate”ite to the correct “me APT VOR NDB INT USR ACT NAV FPL SET OTH
However, you are responsible for Figure 3-12
assuring the desired time zone is
selected on the KLN 89(B). Ifitis
necessary to reset the time,
position the cursor over the time
zone field (figure 3-12) and ™
select the desired time zone
(figure 3-13).

APT VOR NDB INT USR ACT NAV FPL SET OTH

Figure 3-11

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-13
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The KLN 89(B) is capable of displaying the following time zones:
UTC  Coordinated Universal Time (Zulu)
GST  Greenland Standard Time (UTC - 3)
GDT  Greenland Daylight Time (UTC - 2)
ATS  Atlantic Standard Time (UTC - 4)
ATD Atlantic Daylight Time (UTC - 3)
EST  Eastern Standard Time (UTC - 5)
EDT  Eastern Daylight Time (UTC - 4)
CST Central Standard Time (UTC - 6)
CDT  Central Daylight Time (UTC - 5)
MST  Mountain Standard Time (UTC - 7)
MDT  Mountain Daylight Time (UTC - 6)
PST  Pacific Standard Time (UTC - 8)
PDT  Pacific Daylight Time (UTC - 7)
AKS  Alaska Standard Time (UTC - 9)
AKD  Alaska Daylight Time (UTC - 8)
HAS  Hawaii Standard Time (UTC - 10)
HAD  Hawaii Daylight Time (UTC - 9)
SST  Samoa Standard Time (UTC - 11)
SDT  Samoa Daylight Time (UTC - 10)
LCL Local Time Zone (user-defined)

You will be able to change the time zone any time you desire on
several other pages, so don’t worry if you're not sure which time
zone to choose. UTC—Coordinated Universal Time (also called
“Zulu”) is always a safe choice.

The local time zone (LCL) is selected on the SET 2 page, and is
defined to be a certain time offset from Zulu (UTC).

Once you have selected the desired time zone, position the cur-
sor over the entire time field and
select the correct hour with the g
right inner knob (figure 3-14). §
Since 24 hour time is used, be
sure to add 12 if the time is after I L
1:00 P.M. (2:30 P.M. becomes Figure 3-14

1430). Now move the cursor to

the tens of minutes position and select the desired value, and
repeat this process for the last digit of the time field. When the
correct time has been entered (figure 3-15), press to start
the clock running. Don’'t worry
that you can’t update the g
seconds. The KLN 89(B) system |
time will automatically be correct- |

ed Very prECisely once a Sate”ite APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
is received. Figure 3-15
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10.

To aid the GPS receiver in acquiring your position, it helps to
have a reasonable idea of where you are, and the Initialization
page is where you have the chance to set this initial position.
Check to see if the displayed initial position is where you actually
are. This latitude/longitude is the last known position before the
power was shut down the last time. Unless the unit has been
moved since its last use, this position should be correct. On the
right side of the screen will be the identifier of the nearest airport
in the data base, with a radial and
distance from that airport. If you
need to change the initial position
to—let's say—John F. Kennedy |
International (KJFK), move the IR e A e
cursor to the WPT: field and use Figure 3-16

the right inner knob to select a K
as the first character of the |§
identifier (figure 3-16). Move the
cursor to the right one character
and select a J and then right
again to select an F. The final K )
should be filled in by the data Figure 3-17
base (figure 3-17). When you
press [&7] the latitude and
longitude fields will change to
those of KJFK (figure 3-18). If
necessary, the latitude and |Ongi- APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
tude may be entered manually. Figure 3-18

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

When all information on the Initialization page is correct, move
the cursor to Ok? and press to move on.

If the GPS is for VFR use only, the VFR page will be displayed to
notify you of this.

The Data Base page will now be
displayed with the cursor over
Acknowledge? . Line 1 indicates
whether an Americas, Atlantic, or S
PaCIfIC data base Is belng used. If APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
the data base is current, line 2 will Figure 3-19

show the date when the data
base expires (figure 3-19). If, on |f
the other hand, the data base is
out of date, line 2 shows the date <
that it eXpired (figure 3'20) The R e
KLN 89(B) will still function with Figure 3-20
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an out of date data base; however, you must exercise extreme
caution and always verify that the data base information is
correct before using information from an out-of-date data base.
Press to acknowledge the information on the Data Base

page.

INOTE: In some installations, KLN 89B is configured for use in IFR
En route and Terminal operations, but not for non-precision
approaches. If this is the case, line 3 will read GPS Approaches
Disabled and you will not have access to approaches in the data
base.

WARNING: The accuracy of the data base information is
assured only if the data base is current. Operators using an out-
of-date data base do so entirely at their own risk.

NOTE: If your KLN 89(B) is interfaced with a remote Shadin fuel/air
data computer but no fuel flow indicator, the Fuel on Board page will
be displayed following the Data Base
page (figure 3-21). This page allows
you to set the amount of fuel on
board (FOB) and initializes the Other
(OTH) 7 and 8 fuel planning JOLZIO[S M /et vor NDB INT USR ACT NAV FPL CAL SET OTH
Possible units are gallons (GAL), Figure 3-21

pounds (LB), imperial gallons (IMP),

liters (L), or kilograms (KG). If you wish to manually set the FOB, use
the right outer knob to move the cursor to line 2 and use the right
inner knob to select the desired value. Another option is to move the
cursor to Full? and press [87], which will update the FOB to the
tanks-full value set at the time of installation. To go on, move the
cursor to Ok? and press [&7],

A waypoint page for the waypoint which was active when the KLN
89(B) was last turned off will be displayed on the screen. If the last
active waypoint was an airport, the APT 5 page showing the airport’s
communications frequencies will be
displayed (figure 3-22). We thought [g
you'd like that! Almost always, the [
waypoint which was active when you |
last turned the KLN 89(8) off is the I A L]
airport where you landed. Therefore, Figure 3-22

when you get ready to depart, the

airport communication frequencies for that airport will automatically
be displayed for you!
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Next, you'll probably want to check the NAV 2 page to see your present
position. Use the right outer knob to select the NAV page type and
then the right inner knob, if necessary,
to select the NAV 2 page. It is quite
likely that the present position will be
dashed at first (figure 3-23). It takes
the KLN 89(8) a Coup|e of minutes to T VOR NDB INT USR ACT PL CAL SET OTH
acquire the GPS satellites and to make Figure 3-23

its initial calculation of your position.
When the KLN 89(B) reaches a NAV
ready status and is able to navigate,
the NAV 2 page will display your pre- |
sent position relative to the nearest Ei=stiE=NE S ctI = b
VOR (figure 3-24) Verify that the pre- I NAv L CAL SET OTH
sent position shown on the NAV 2 Figure 3-24

page is correct.

NOTE: In order to reach a Nav ready status, the aircraft must be away
from obstructions blocking the GPS antenna’s view of required satel-
lites. If the KLN 89(B) fails to reach a Nav ready status within five
minutes refer to , “Initialization And Time To First Fix".

3.3. DISPLAY FORMAT

The KLN 89(B) uses a Dot Matrix Gas Plasma Display. In normal
operation, the display screen is divided into two segments by a vertical
line, called the page divider. In some cases, such as the display of
system messages or the turn-on and self test sequence, the page
divider disappears and you have a “full-screen” page.

Aeronautical information is presented on the screen in the form of
“pages”. A page is a presentation of specific data in an organized for-
mat. Various page “types” are used to display related kinds of data.
For example, one page type is NAV (navigation). NAV pages show
information such as distance, groundspeed, bearing, course, and other
data relating to navigation. Another page type is APT (airport). APT
pages contain information pertinent to a specific airport such as name,
city, state, elevation, and direction and distance relative to the aircraft's
present position.

The units of measure for displayed information can be changed using
the SET 8 page. (Refer to section 2-12 for details on this page.) The
altimeter barometric setting can be set to inches of Mercury (%), mil-
libars (mB), or hectopascals (hP). Altitude, airport elevation, and
runway lengths can be set to feet (ft) or meters (m). Finally, distances
and velocities can be set to nautical miles (nm) and knots (kt) or kilo-
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meters (km) and kilometers/hour (k/h). Changing any of the units of
measure only affects the information displayed on the unit. It does not
affect any of the data output by the unit.

The brightness of the display is controlled by a photocell on the KLN
89(B) front panel. The brighter the light level, the brighter the display
will be. The minimum (nighttime) brightness is set at the factory to a
level that is appropriate for most installation. In some cases, however,
it may be desired to change the minimum brightness level (e.g. an
unusually dark cockpit environment). The SET 11 page controls the
minimum brightness.

1. Select the SET 11 pagel§
(figure 3-25) and turn on the cur- |§
sor ((<s8]), The display brightness
has a range of zero (0) to 9 with
zero being the dimmest, 9 being )
the brightest, and 4 being the Figure 3-25
normal default level.

APT VOR NDB INT USR ACT NAV FPL CAl

2. Turn the right inner knob to select [§
the desired brightness
(figure 3-26). To test the bright-
ness level, you will probably want )
to be in a dark-cockpit condition. Figure 3-26
If desired, you can also test it out by placing your finger over the
photocell in the upper left corner of the KLN 89(B)

3. Turn off the cursor ((¢sR)).

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

The top left corner of the screen |§
always displays distance to the active ,
Waypoint, in nice |arge numbers IR R
(figure 3-27). The identifier of the Figure 3-27

active waypoint is usually displayed

on the second line. This area of the display will be particularly useful
to you if you are shooting non-precision approaches using the KLN
89B, since it lets you know where you're going and how far until you
get there.

NOTE: In cases when the active
waypoint identifier is displayed on the
right side of the page divider, line 2
will display the current groundspeed .
(figure 3-28). Figure 3-28

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
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NOTE: For purposes of this Pilot’s
Guide, many of the screen
illustrations do not show actual
navigation data in this area as in
f,gure 3_29. In these CaSES, the VOR NDB INT USR ACT NAV FPL CAL SET OTH
displayed data is not relevant to the Figure 3-29
discussion of the KLN 89(B)’s
operation.

The third line of the left side has three , :
purposes (1) If the KLN 89(8) IS APT VOR NDBI\NT USR ACT NAV FPL CAL SET OTH
ready for you to approve something, .

such as a selected waypoint, the Flgure 3-30
“Ent” prompt will flash (figure 3-30),
indicating you should press the
button to continue. (2) If the KLN
89(B) has a new message for you
which must be viewed on a message
page, a large “M” will flash in the )
same area (figure 3-31) telling you to Figure 3-31

press the ms¢] button and view the

new message. (3) Immediately to the right of the “message/enter”
display area, the navigation mode (see for details) is dis-
played. If the KLN 89(B) is in the Leg mode (the normal mode of
operation), “Leg” will be displayed here.

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

The bottom line on the left side of the page divider indicates the page
type that is being displayed on the right side of the screen. In figure
3-31, the NAV 1 (Navigation 1) page is being displayed.

You might think of the page types as the chapters in a book and the
page numbers as the pages within a chapter. Just as a chapter in a
book may have from one to many pages, a KLN 89(B) page type
may have from three to 25 pages associated with it. There are, for
example, 25 flight plan pages (FPL O, FPL 1, FPL 2, ... FPL 25) in
the flight plan page type and up to eight airport pages (APT 1, APT 2,
... APT 8) in the airport page type.

Figure 3-32 shows an example of an APT 5 page. Notice the “+” sign
in the page identification. Whenever
a “+” sign is part of a page identifier
there will be two or more pages, all
having the same page number,
used to present all of the required
information. That is, all of the infor-

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-32
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mation associated with a particular
page number doesn't fit on the page [§
being viewed. In this case the “+” sign &
indicates that there are two or more [§
APT 5 pagesl Flgure 3_33 ShOWS the VOR NDB INT USR ACT NAV FPL CAL SET OTH
second APT 5 page for KICT (Wichita Figure 3-33
Mid-Continent Airport).

The lower left corner of the display,
where the page type and number are
usually displayed, can also display g
Short Operational messages to the APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

user called “scratchpad messages”. Figure 3-34

These messages are displayed for

approximately five seconds, then this area returns to a display of the
page type and number. Figure 3-34 shows an example of a scratch-
pad message indicating a duplicate identifier. A complete listing of
scratchpad messages is available in of this Pilot’'s Guide.

3.4. BASIC OPERATION OF PANEL CONTROLS

The KLN 89(B) controls are very easy to use. Most of the page
selection and data entry is done with the knobs on the right side of
the front panel and the cursor ((¢sR)) button immediately above them.
There are seven buttons across the bottom: (Message), [o8s],
(Altitude), (Nearest), (Direct To), (Clear), and
(Enter).

The cursor position is indicated by flashing, underlined text on the
screen. Many pages allow you to add, delete, or change data on the
screen by first pressing the button to turn the cursor function on
and bring the cursor on the screen.
The right knobs are then used to g
enter or change data. When the cur-
sor is on the screen, the lower left |§

Corner Of the Screen WI” ShOW APT VOR NDB INT USR ACT.-NAV ;LI [:AL S‘ET OTH
*CRSR* rather than the page name Ei 5

for that particular page (figure 3-35). gure 3-35

The cursor is over PRESENT POSN.

In addition, this Pilot's Guide uses white “whiskers” to depict flashing
characters on the screen.
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3.4.1. PAGE SELECTION

It is now time to learn to select a desired page.

NOTE: The cursor function is not used in selecting pages and the
button should not be pressed at this time. If CRSR is annunciat-
ed in the lower left corner of the display, press the button to turn
the cursor function off.

The right outer knob is rotated to select one of eleven page types for
the display. These eleven page types are the following:

Chapter Name/

Page # Range Page Type Page Functions

APT 1-6* Airport Directory of published airports

VOR 1-2 VOR Directory of published VOR stations

NDB 1-2 NDB Directory of published non-directional beacons (NDB)

INT 1-2 Intersections Directory of published named intersections

USR 0-3 User Waypoint Directory of user-defined waypoints

ACT ** Active Waypoint Information about the active waypoint

NAV 1-4 Navigation Navigation data

FPL 0-25 Flight Plan Active and stored flight plans

CAL 1-8 Calculator Distance, bearing, time and fuel calculator; air data
calculations based on pilot-entered inputs

SET 1-11 Setup Setting initial position and date/time, updating the
data base, and selecting certain features

OTH 1-6***  Other Status reports, and deleting user wpts and remarks

* KLN 89B's which are approved for non-precision approaches have 8 airport pages.
**  Varies with the type of waypoints in the active flight plan.
**  Up to 12 with fuel management system and air data interfaces.

Remember that the page type is displayed at the lower left corner of
the screen. The first three letters of the page type are often used for
annunciation on the screen, for example, CAL represents Calculator
page. The page type is also annunciated by means of a bar at the
bottom of the display, which moves as you turn the right outer knob.
All the page types are listed across the front panel directly under the
display, and the bar will always be
over one of them. For example, let's
say you were on a NAV page (figure
3-36) and you wanted to turn to a
SET page. You would look at the list
and see that the SET pages are three
places to the right of the NAV pages.

APT VOR NDB INT USR ACT NAV

Figure 3-36
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Therefore, turning the right outer
knob three clicks clockwise will get
you to the SET pages (figure 3-37).
The annunciator bar and the page
Iabels Work klnd Of ||ke a map to get APT VOR NDB INT USR ACT NAV FPL CAL SET ™4
you from one page type to another. Figure 3-37

The page type selection wraps

around from Other (OTH) to Airport (APT); that is, the knob has no
mechanical stops.

Once you have selected the desired page type using the right outer
knob, you may select the page number by rotating the right inner
knob. Let's use an example to make sure you understand. You are
presently viewing the APT 2 page and you wish to view the NAV 3
page. Rotating the right outer knob 6 (six) clicks clockwise will
display the NAV page that you last viewed—we'll say the NAV 2
page. Turning the right inner knob one click clockwise or three clicks
counterclockwise will bring you to the NAV 3 page. Got it?

NOTE: In this Pilot's Guide the right smaller knob is assumed to be
in the “in” position unless it specifically states that the knob should be
in the “out” position. Therefore, the words “rotate the right inner
knob” mean to turn the right inner knob while the knob is in the “in”
position.

3.4.2. DATA ENTRY

Now that you've learned how to select the desired page, you're ready
to learn the means of entering data. It is necessary to enter data, for
example, in order to specify a waypoint of your choice to go Direct
To. The general procedure for entering a waypoint identifier is
described below and is shown in fig-
ures 3-38 through 3-46 for entering a
waypoint (in this case, First Flight air-
port in North Carolina, identifier
KFFA) on the Calculator (CAL) 1 &8

page APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-38

1. If the cursor is not on the screen
(figure 3-38), press to turn on
the cursor function (figure 3-39).

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-39
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2. If required, rotate the right outer
knob to position the cursor
(figure 3-40).

3. Rotate the rlght inner knob to NDB INT USR ACT NAV FPL
select the first character of the ;
o . . Figure 3-40
waypoint identifier (figure 3-41). g

4. Turn the right outer knob one
click clockwise to move the cursor
to the second character position [g ¥ . ETE z
(figure 3-42) NDB INT USR AGT NAV FPL CAL SET

Figure 3-41

5. Rotate the right inner knob to
select the second character
(figure 3-43).

6. Use the right outer and inner g
knobs in this manner until the
complete waypoint identifier is
displayed (figure 3-44). Note that
you may not have to enter the
last characters of the identifier
because each time you enter a
character, the KLN 89(B) offers
you the first identifier in the data
base beginning with the charac-
ters you have entered.

7. If Ent is flashing on the left side
of the screen, then press [&7],

This will prompt the KLN 89(8) to .-”““NDB INT USR ACT N-;V. FPL oA -
display a waypoint page for the Figure 3-44

waypoint identifier you just
entered (figure 3-45).

8. Verify the waypoint information
displayed, and then press
again to approve the waypoint
page. The display will return to Figure 3-45
the page previously displayed
(figure 3-46).

NDB INT USR ACT NAV FPL CAL

Often, you will find yourself entering
airports that begin with the same
character over and over again. In

, you learned how the KLN

NDB INT USR ACT NAV FPL

Figure 3-46
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89(B) uses ICAO identifiers, which means that many U.S. airport
identifiers begin with the letter K. Also, many airport identifiers in
Europe begin with the letter E or the letter L. Especially when flying
VFR, you will mostly want to enter Direct To or Flight Plan waypoints
which are airports. The KLN 89(B) has a great feature that will save
you turns of the knob when you know that the first character will
probably be a K, E, L, or other letter that is commonly used in your
part of the world. You can set the default first waypoint identifier
character on the SET 5 page.

1. Select the SET 5 page (figure 3- ik i PeiTEs B
47) and tUI’n On the CUI’SOI’ ) NDB INT USR ACT NAV FPL CAL
(figure 3-48). Figure 3-47

2. Use the right inner knob to select
the desired character
(figure 3-49), such as a K in the
U.S., a C in Canada, a P in [e—“——— I

Al k E L . E NDB INT USR ACT NAV FPL CAL
aska, an or an In europe, .
oic P Figure 3-48

3. Turn off the cursor. To try it out,
proceed to the SET 1 page (initial
position). Turn the cursor ((cas8]) # |
on (it will come on over the way- NDB INT USR AT WAV FPL AL
point field). Try turning the right Figure 3-49
inner knob one click clockwise
(figure 3-50). There's the
character you just selected on the
SET 5 page!

NDB INT USR ACT NAV FPL CAL

3.4.3. THE DUPLICATE Foure 3.50
WAYPOINT PAGE Igure 3-5

There are some waypoints in the data base whose identifiers are not
unique. That is, more than one waypoint has the same identifier.
When a waypoint identifier has been entered which is not unique to a
single waypoint, a Duplicate Waypoint page appears on the screen.
The Duplicate Waypoint page is used to select which of the
waypoints having the same identifier is actually desired. The
waypoint identifier is displayed on the top left of the page. To the
right of the identifier is the number of waypoints in the data base
having the identifier. Below the identifier is a list of the waypoint

3-15



Basic GPS Operation

types (APT, VOR, NDB, INT, USR) and the associated countries
which use the identifier.

To see an example of a Duplicate Waypoint page, try entering the
identifier “D” as a Direct To waypoint or a Flight Plan Waypoint:

1.

Press [#=].

Select the letter “D” as the &
waypoint identifier (figure 3-51). D [E .
is the full identifier of several R T e
waypoints in the KLN 89(B) data
base.

Press [&1]. The Duplicate
Waypoint page will be displayed
on the screen (figure 3-52). At .
the tlme Of thIS ertlngy there Were APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
three waypoints in the Americas ; :

data base having the identifier D. Figure 3-52

If there are more than four waypoints having the same identifier,
only the first three are initially shown. The list includes an NDB in
Canada, an NDB in Cuba, and an NDB in the U.S. The cursor
will be over the first waypoint listed. They are listed with the way-
point closest to the aircraft's present position displayed first and
the waypoint farthest from the aircraft displayed last. To view the
rest of the choices, rotate the right outer knob clockwise. Doing
so will move the flashing cursor over waypoints two, three and
then will cause the waypoint list to “scroll” so that the other way-
points in the list may be seen.

To select the desired waypoint,
move the cursor over the
appropriate choice (figure 3-53).

Press and the dlSp'ay WI” APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
change to the waypoint page for Figure 3-53

the selected waypoint (figure 3-
54).

Press again to approve the
waypoint page.

APT VOR INT USR ACT NAV FPL CAL SET OTH

Figure 3-54
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3.4.4. CYCLIC FIELDS

On many of the KLN 89(B) pages,
there are cyclic fields, which are pre-
ceded by a carat (>). A cyclic field is
one that you as the pilot can select
from two or more options. For exam- .
ple, in figure 3-55, the field >135°To Figure 3-55

(magnetic bearing to Austin VOR) is a cyclic field. In this case, the
second option is the magnetic radial from Austin VOR to present
position.

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

1. Turn on the cursor by pressing g o
the button (ﬁgure 3_56) APT VOR NDB INT USR ACT NAV FPL
Figure 3-56

2. Using the right outer knob, move
the cursor over the cyclic field
you wish to change (figure 3-57).

3. Press the button to change
the cyclic field (figure 3-58).
Notice that repeated presses
“cycle” you through the choices.
In this case there are only two, so
works like a toggle switch.

R NDB INT USR ACT NAV FPL CAL

3.5. MESSAGE PAGE Figure 3-58

Whenever the KLN 89(B) wants to
get your attention, the message
prompt (a large “M” on the left side of
the screen) begins flashing (figure 3-
60). If you have a remote message .
annunciator in your aircraft, it will also Figure 3-60

begin flashing at that time. You should view the message at your
earliest opportunity because the unit may be alerting you to some sit-
uation of immediate concern to its condition or to your flight. A
description of each possible message is included in of
this Pilot's Guide.

APT VOR NDB INT USR ACT NAV FPL
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1. Press the (6] button. The MSG
page will appear and show the
new message (figure 3'61) APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-61

NOTE: It is possible that several messages are displayed at one time
on the Message page. The newest message appears first and the rest
in reverse chronological order.

2. After reading the message, press [¥s6] again to return to the page
previously in view. If all of the messages cannot be displayed on
one Message page, repeated presses of [Ms&] will show the other
messages before returning to normal operation. If a message con-
dition exists which requires a specific action by you, the message
prompt will remain on but will not flash.

3.6. INITIALIZATION AND TIME TO FIRST FIX

Since the KLN 89(B) stores its position and other required parameters
in memory when power to the unit is removed, it is seldom necessary
to aid the unit in reaching a NAV ready condition. The time required
from power on until the KLN 89(B) determines its present position and
is therefore ready to navigate is called “time to first fix.” The time to first
fix is normally a few minutes or less. In order for the KLN 89(B) to
reach a NAV ready condition, it is necessary to meet the following con-
ditions:

1. The KLN 89(B)'s “almanac” data should be current. Almanac data
is orbital information for all the satellites and is used for initial
acquisition when the KLN 89(B) is first turned on. This data is
stored in the KLN 89(B)’s non-volatile memory and is considered
current for up to six months. Each satellite sends almanac data for
all satellites. Since the KLN 89(B) routinely updates the almanac
data during normal operation, the almanac data will become out of
date only if the KLN 89(B) hasn't been used for the previous six
months or longer. Collecting new almanac data takes place auto-
matically if the data is more than six months old. If the almanac
data is out of date and needs to be collected, the KLN 89(B) will
take a few minutes to acquire your present position (usually about
six (6) minutes, but not more than 12 minutes). The Self Test,
Initialization, and Data Base pages should be approved.

2. The aircraft must be located such that the GPS antenna has an
unobstructed view of the sky so that required satellite signals are
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not being blocked. If possible, position the aircraft away from
hangars or other obstructions.

3. ltis very helpful for the KLN 89(B) to have the correct time, date
and position to be able to determine which satellites should be in
view. This information is stored in the battery backed memory of
the KLN 89(B) so it is not normally required to update it. If the KLN
89(B) has the correct time, date and position, then the time to first
fix will usually be less than two (2) minutes. If this information is not
correct, then the KLN 89(B) will start to look for any satellites.
Eventually, the KLN 89(B) will find enough satellites to determine
the position of the aircraft. This process can take as long as 12
minutes. It is possible for you to update this information manually,
which will allow the KLN 89(B) to reach a NAV ready status much
faster. To set the time and date follow steps 5 and 6 in
“Turn-On and Self-Test.” The initial position is usually set during
turn-on and self-test, but if for some reason it is necessary to
update the position after the power-on sequence, then use the fol-
lowing steps. Remember, if acquisition time is not important then it
is not necessary to update the time, date or position.

1. If the cursor is not on the screen
(figure 3-62), press the button
to bring it on the page over the
INIT POS field (figure 3-63).

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

2. Using the right inner and outer Figure 3-62
knobs, enter the identifier for the
airport where you are presently
located or the identifier of a navaid
or other airport which is close to :
your present pOSItlon (flgure 3-64)' APT VOR NDBIINT USR ACT NAV FPL CAL SET OTH
Any waypoint in the data base .
which is within 60 miles is accept- Figure 3-63
able, but the closer the better.
Remember, if you are entering an
airport identifier that is all letters
(no numbers), then it will begin
Wlth a “K" preflx In the COﬂtIgUOUS APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
U.S., a “P” in Alaska (in some Figure 3-64
cases; in others, the prefix is not
added), or a “C” in Canada. If there are numbers in the identifier
then a prefix is not used. Outside the contiguous U.S., Alaska, and
Canada, use the airport identifiers as they are charted.
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3. Once you have entered the
complete identifier, press [&1],
The display will change to the
waypoint page for the waypoint
you entered (figure 3-65).

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-65

4. If this is the waypoint you intended
to enter, press again. The display will change back to the
SET 1 page.

NOTE: As an alternative, you can also enter the approximate latitude
and longitude of your present position directly on the SET 1 page
instead of entering a waypoint.

5. With the right inner knob, position
the cursor over Ok?, if it is not
already there (figure 3-66).

Al

6. Press to approve the Inltlal APT VOR NDB INT USR ACT NAV FPL CAL SET-.OTH

position. The cursor will Figure 3-66
automatically be removed from the
screen.

NOTE: If the KLN 89(B) is in the
Take-Home mode, you are allowed to
enter the groundspeed (kt) and head-
ing (°) fields in order to simulate flight
(figure 3-67). They are not used for
actual initialization in an aircraft. Figure 3-67
However, entering a ground speed will

allow the KLN 89(B) to “fly” along the active flight plan (or to a direct to
waypoint) starting from the initialization waypoint. A heading may be
entered in the initial heading field while in the Take-Home mode if the
one offered is not desired. See for more details on the
Take-Home mode.

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

7. Select the NAV 2 page. When the KLN 89(B) reaches the NAV
ready status and is therefore able to navigate, the NAV 2 page will
display the present position. Verify that the latitude and longitude or
the waypoint, radial, and distance display of present position are
correct.
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3.7. SELECTING AND SCANNING WAYPOINTS

There are five types of waypoints: airports, VORs, NDBs, intersections,
and user waypoints. Waypoints in the published data base fall into one
of the first four types. You can create up to 500 user waypoints to
supplement the waypoints in the data base (see to create
a user waypoint).

There are three methods you may use to select a specific waypoint for
viewing. You may enter the waypoint’s identifier directly, you may scan
through the waypoint identifiers in alphabetical order, or you may enter
the waypoint's name. If the waypoint is an airport, you may also select
it by entering the city where the airport is located.

3.7.1. SELECTING WAYPOINTS BY IDENTIFIER

The most direct way of selecting a specific waypoint is to simply enter
the waypoint’s identifier directly on the appropriate waypoint page
type (APT, for example). Let's use Chicago O’Hare International
Airport whose identifier is KORD as an example.

1. Use the right outer and inner
knobs to select the Airport 1 (APT
1) page (figure 3-68). (Actually,
the airport identifier can be [
entered on any of the Airport
pages but we'll use the APT 1 Figure 3-68
since it displays the airport name
and city).

2. Turn on the cursor ([%sR]) and
make sure the right inner knob is |§
pushed in. The cursor will |
appear over the first character of .
the airport identifier (figure 3-69). Figure 3-69

DB INT USR ACT NAV FPL CAL SET OTH

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

3. Turn the right inner knob to select
a “K” as the first character (figure
3-70). You may turn the knob [PrasS=saEss
elther ClOCkWISe or CounterC|0Ck_ APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
wise, and the letters and Figure 3-70
numbers wrap around with a
blank character separating the “9” and the “A”. Notice that as
you turn through letters, the KLN 89(B) automatically fills in the
identifier of the first waypoint in alphanumeric order in the data-
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base which matches what you've
entered so far (in this case, Hall
Airport in Kaufman, Texas). Go
ahead and experiment a little bit.

VOR NDB INT USR ACT NAV FPL CAL SET OTH

4. Use the right outer knob to move Figure 3-71
the cursor to the second
character and select an “O"|@
(figure 3-71).

5. Use the same process to select .
an “R” and then a “D” (ﬁgure APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
3-72). You are now viewing the Figure 3-72
APT 1 page for KORD.

The KLN 89(B) feature of filling in characters of the identifier can be a
time saver! For a second example, let's select Bloomington VOR
whose identifier is BMI.

1. Make sure you have turned the
cursor off from the previouslg
example. With the right knobs,
select the VOR 1 pagek& SEEE
(ﬁgure 3_73) APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-73
2. Turn the cursor ((¢sR]) on. g

3. Change the first character to a
“B” (figure 3-74).

4. Move the cursor to the second e
character and select “M”
(figure 3-75). Eureka! When you
entered the “M”, the KLN 89(B)
searched its data base for the first
VOR identifier beginning with the |
letters “BM” and found BMI.
Many times you will only have to
enter two or three characters of Figure 3-75
the waypoint identifier and the
KLN 89(B) will furnish the rest.

5. Turn off the cursor ((¢sR)).

INT USR ACT NAV FPL CAL SET OTH
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3.7.3. SELECTING WAYPOINTS BY SCANNING

You may also select waypoints by scanning through them. This may
be done with the cursor either on or off.

1. Select the page type for the waypoint you are looking for (APT,
VOR, NDB, INT or USR).

2. Pull the right inner knob to the “out” position.

3. Turn the right inner knob clockwise to scan through the
waypoints in alphabetical order, or counterclockwise to scan in
reverse alphabetical order. Remember that numbers are
considered lower in order than letters. Thus, the airport identifier
KA2 comes before KAAF.

NOTE: The faster you turn the knob while scanning, the larger the
step through the waypoints. This variable rate scanning allows you to
get from one end of the list to the other very quickly. When the knob
is turned slowly, you will go through the waypoints one at a time.

You may also want to scan waypoints with the cursor on. This is
especially useful if you remember the first part of the identifier, or if
you wanted to scan all airports that start with a KL, for example.
Let's give it a try.

1. Select the page type for the waypoint you are looking for (APT,
VOR, NDB, INT or USR). In this case, we want the APT 1 page.

2. Turn on the cursor ((s8]). It will
appear over the first character of
the waypoint identifier. Select a
K with the right inner knob.

3. Move the cursor one place to the
right and select an L (figure 3-
76).

4. Move the cursor one place to the
right and pull the right inner knob
out. The last two characters of
the Waypoint identifier will be VOR NDB INT USR ACT NAV FPL CAL SET OTH

flashing (figure 3-77). Figure 3-77
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5. Use the right inner knob to leaf
through all the data base airports
whose identifiers begin with KL.
You will see KL6, Little Bear Lake
Alrport |n Saskatchewan (flgure 3_ APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
78), and KLAS, McCarran Figure 3-78
International in Las Vegas,

Nevada among others.

3.7.4. SELECTING WAYPOINTS BY NAME OR CITY

When you know the identifier of the desired waypoint you will use
one of the two methods just described to select it. However, what if
you know the name but you don’t know the identifier of your desired
waypoint? You're in luck because the KLN 89(B) will allow you to
enter the first few characters of the name to help you find it in the
data base. We will use a couple of examples to illustrate how this is
done. For VORs and NDBs, you may use the navaid name. For air-
ports, you may use the airport name or the city name (where the
airport is located).

In this first example we want to view the information in the KLN 89(B)
data base for Napoleon VOR (located just east of Kansas City) but
we don’t remember the identifier for it.

1. With the cursor off, use the right
knobs to select the VOR 1 page
(figure 3-79). The VOR waypoint
in view is not important.

APT VOR NDB INT USR ACT NAV FPL CAL SET OTH

2. Press and then make sure Figure 3-79

the right inner knob is pushed to
the “in” position.

3. With the right outer knob, move
the cursor over the first character [l
|n the VOR name WhICh |S belng APT VOR NDB INT USR ACT NAV FPL CAL SET OTH
displayed (figure 3-80). Figure 3-80

4. Change this first character to an
“N” in this case (figure 3-81).

NDB INT USR ACT NAV FPL CAL SET OTH

Figure 3-81
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5. Move the cursor one space to the
right and select the second char-
acter, “A” (figure 3-82).

6. Select the third Character, “pr NDB INT USR ACT NAV FPL CAL SET OTH
(figure 3-83). Up pops Napoleon Figure 3-82
and its identifier, ANX! 9

7. Turn off the cursor (sk]) so you
can view other pages.

We WIII nOW use anOther example to AP:.VOR .NDBIINT USR"ACT-. N/I\V F-PL C-AL. S-ET OTH
show how we may enter a few char- :

acters and then scan through all the Figure 3-83
waypoints in the data base beginning with those characters. Let's use
this method to find La Guardia Airport in New York City.

1. With the cursor off and the right inner knob in the “in” position,
select the APT (Airport) 1 page. The airport displayed at this
time is not important.

2. Turn on the cursor ((Ask]),

3. Move the cursor over the first

character in the airport name NDB INT USR ACT NAV FPL SET OTH
(figure 3-84). Figure 3-84

4. Change the first character to an
L

5. Move the cursor one place to the
I'Ight, and select an “A” NDB INT USR ACT NAV FPL SET OTH
(figure 3-85). Figure 3-85

6. Now, move the cursor one place
to the right and pull the right inner
knob out. The rest of the airport
name field will flash (figure 3-86). =i

7. Turn the right i