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USING THE APOLLO® 618 TRAINING MANUAL

The purpose of the Training Manual is to provide you with a
comprehensive ground school course in the operation of the Apollo® 618
LORAN-C. This manual is designed to be used on the ground in
conjunction with a working receiver.

IMPORTANT .
Do NOT use this manual while airborne. Safe flying requires
pilots to practice SEE and AVOID mandated by

FAA regulations. For this reason, before using the Apollo® 618
in the air, you should be quite familiar with its operation.
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Apollo® 618
Tab Explanation

Reference Manual . ..................... White Tabs
" Normal Procedures
Loran-C Chains
Troubleshooting ... .. ......... e . Orange Tab
TrainingManual .~ . .. ... i vt e e Blue Tabs
Introduction .

Navigation
Setup Mode
Index

Please begin by reading the Training Manual (blue tabs) so you will be able
to take full advantage of the capability of the Apollo® 618. It's recommended
you read at least through "Interpreting NAV Pages” in the Navigation section
of the Training Manual before using the unit in the air for the first time. The
referance manual is for pilots who are already familiar with the Apollo® 618.
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APOLLO"® 618

Caution

The Apollo® 618 LORAN-C is a powerful navigation tool, but you should
never rely solely on any one piece of navigation equipment. It’s important
to maintain a constant awareness of the navigation picture by using ail
appropriate resources.

Optional database updates are available on a 56 day cycle basis. Contact
your II Morrow dealer for details.

Your new LORAN should be installed only by an FAA certified facility.
Each installation is unique, and there are several variables and cautions
that an installer must deal with for you to get the maximum benefit from
your Apollo® 618.

Note To Apollo® 618R and 618C Users

The procedures for operating your LORAN are identical to the
procedures for operating the Apollo® 618; however the arrangement of
the annunciator lights is slightly different on the 618C.
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NORMAL PROCEDURES PREFLIGHT

NORMAL PROCEDURES

APOLLO® 618

Note

IF YOU'RE A NEW USER, BEGIN BY READING THE
TRAINING MANUAL (BLUE TABS). The Normal
Procedures section is intended to to serve as a reference for
Dpilots who are already familiar with the Apollo® 618. They are
NOT intended to be used on a regular basis in a manner similar
to aircraft checklists. Safe flying requires pilots to practice SEE
and AVOID procedures mandated by FAA regulations. For this
reason, before using the Apollo® 618 in the air, you should be
quite familiar with its operation.

. PREFLIGHT
START-UP
1. Power-ON
2. GRI-CHECK
" Note

To enter a new GRI or manually select a triad, use ENTERING
NEW GRI OR MANUALLY SELECTING A TRIAD
procedures , page P-2.

MODE - SETUP

LARGE KNORB - SCROLL to display Setup Pages. Enter new settings
as required.

NOVEMBER 1989 P-1



PREFUGHT NCRMAL PROCEDURES

ENTERING NEW GRI OR MANUALLY SELECTING A TRIAD

" 1. MODE - SETUP |
When entering SETUP MODIE, the first display is the GRI/TRIAD
page. If the unit is already in the SETUP MODE and not displaying
the GRI page, TURN LARGE KNOB to display the GRI page.

2. SEL-PRESS

3. SMALL KNOB - TURN to choose desired GRL

4. ENT - PRESS :
Automatic triad selection is active whenever GRI is changed.

If Manual Triad Selection is Desired
To enter Manual Triad Selection, complete steps 5-8.
Note
Anytime the power is turned on Auto Triad Selection is
automatically activated. .
5. SMALL KNOB - TURN to choose "manual " triad selection
6. ENT-PRESS |
7. SMALL KNOB - TURN to display desired secondaries in large letters.

8. ENT - PRESS

Note .
To reactivate Auto Triad Selection, repeat the above procedure
selecting "Auto" in Step 5. Steps 7 & 8 do not apply to Auto Triad
Selection.

P-2 NOVEMBER 1988



NORMAL PROCEDURES WAYPOINT MANAGEMENT

WAYPOINT MANAGEMENT

. DISPLAYING WAYPOINTS

Note

Anytime you are displaying a waypoint in WPT mode, you may
return to the beginning of WPT Mode by pressing MODE once.

From NORTH AMERICA DATABASE

1.

2,

MODE - WPT

SMALL KNOB or LARGE KNOB - TURN to display NORTH
AMERICA DATABASE.

ENT - PRESS

SMALL KNOB - TURN to display APT ID, INTERSEC, VOR, or
NDB. (To search by city, use SEARCHING BY CITY NAME
procedures, page P-15).

ENT - PRESS

SMALL KNOB - SCROLL to display desired ID character.

ENT - PRESS

Steps 6 & 7 - REPEAT to enter remaining ID characters. If ID is

shorter than the number of available spaces, enter " " as the final
character. The desired waypoint will be displayed.

NOVEMBER 198¢ P-3



WAYPOINT MANAGEMENT

NORMAL PROCEDURES

From PILOT CREATED, PILOT COPY, and SEABASE/HELIPORT

Databases

1.

2.

MODE - WPT

SMALL KNOB or LARGE KNORB - TURN to display desired

database.
ENT - PRESS
LARGE KNOB - SCROLL to display desired waypoint.

or

If using LOOK FOR feature:

4,

3.

Ta

SEL - PRESS

SMALL KNOB - SCROLL. to display desired ID character.

ENT - PRESS

Steps 5 & 6 - REPEAT to enter remaining ID characters. If ID is
shorter than the number of available spaces, enter " " as the final

character. The desired waypoint is displayed.

NOVEMBER 1389



NORMAL PROCEDURES WAYPOINT MANAGEMENT

COPYING WAYPOINTS

.  Note .
It's recommended all waypoints planned for use be copied into
the PILOT COPY DATABASE. Entries to the NAV Flightplan
page can be made only from the PILOT COPY DATABASE.

1. With desired waypoint displayed, ENT - PRESS
The message SAVED TO COPY DATABASE will appear
momentarily. You may copy any displayed waypomt from any database
into the PILOT COPY DATABASE by pressing ENT. To enter the
beginning of WPT mode, press MODE once.

CREATING A WAYPOINT
Note
To create a PHANTOM WAYPOINT, use the CREATING A
PHANTOM WAYPOINT procedure on page P-7.
1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display PILOT
CREATED DATABASE.

3. ENT - PRESS

4. LARGE KNOB - TURN one click counter-clockwise to display ENT
TO CREATE NEW WPT page.

5. ENT - PRESS

6. SEL - PRESS

Your present position is entered and assigned a numerical identifier.
The first number in the identifier flashes. Any portion of the waypoint
~may be edited as desired, page P-6.

NCVEMBER 1989 P-5



WAYPOINT MANAGEMENT NOAMAL PROCEDURES

To Edit a CREATED Waypoint

1. Desired waypoint - DISPLAY (See DISPLAYING WAYPOINTS,

page P-3}) .

2. SEL - PRESS TWICE

3. ENT - PRESS

4. SMALL KNOB - SCROLL to display first waypoint ID character.
5. ENT-PRESS

6. Stepsd4 & 5 - REPEAT to edit remaining waypoint ID characters, the
latitude, and the longitude.

Note
Once the desired editing is accomplished, it is not necessary to
press ENT repeatedly to fix the remaining values. For example,
if you wanted to edit only an identifier, but not the associated
coordinates, you could press MODE or scroll LARGE KNOB
immediately after editing the identifier.

P-6 NOVEMBER 1989



NORMAL, PROCEDURES WAYPOINT MANAGEMENT

CREATING A PHANTOM WAYPOINT

A phantom waypoint is referenced as a bearing and distance from an
existing waypoint.

10.

Note
Any new PILOT CREATED waypoint may be created as a
PHANTOM WAYPOINT.
MODE - WPT

SMALL KNOB or LARGE KNOB - TURN to display PILOT
CREATED DATABASE.

ENT - PRESS

LARGE KNOB - TURN one click counter-clockwise to display ENT
TO CREATE NEW WPT.

ENT - PRESS twice.

SMALL KNOB - SCROLL to display reference waypoint.

Note
The reference waypoint must be copied into the PILOT COPY
DATABASE.

ENT - PRESS
SMALL KNOB - SCROLL to display first digit in reference radial.
ENT - PRESS

Steps 8 & 9 - REPEAT to enter remaining reference radial digits and
DST digits.

The ID and LAT/LONG of the PHANTOM WAYPOINT will be
displayed, and you may edit the display by following the procedure, -

" beginning with Step 6, in the "CREATING A WAYPOINT--To Edit

a CREATED Waypoint" procedure, page P-6.

NOVEMBER 1589 P-7



WAYPOINT MANAGEMENT . NCAMAL PROCEDURES

DELETING WAYPOINTS IN PILOT CREATED OR PILOT COPY
DATABASE

1. Waypoint to be deleted - DISPLAY in WPT mode (see DISPLAY]NG .
WAYPOINTS, page P-3).

2. SEL-PRESS
ENT TO DEL WPT will be displayed.

5. ENT-PRESS

Note : :
Deleting a waypoint in the PILOT CREATED DATABASE
autormatically deletes it from the PILOT COPY DATABASE;
however, deleting a CREATED waypoint from the PILOT
COPY DATABASE does NOT delete it form the PILOT
CREATED DATABASE.,

-8 : NOVEMBER 1989



NORMAL PROCEDURES ' FLIGHT PLANNING

FLIGHT PLANNING

NAVIGATING FROM PRESENT POSITION

i. FRM - PRESS TWICE within one second.

Note
If the WARN light is still on, the unit cannot yet calculate your
present position; however, if the unit is in the same location as
it was when it was last turned off the displayed present position
will be accurate provided the WARN light was off when the unit
was turned off. You do not have to wait for the WARN light to
go out if your correct position is displayed.

2. "To" waypoint - DISPLAY in WPT mode (see DISPLAYING
WAYPOINTS, page P-3).

3. TO-PRESS

4. WARN light - VERIFY OFF before using LORAN navigation.

NOVEMBER 1980 P-9



FLIGHT PLANNING NORMAL PROCEDURES

USING FLIGHTPLAN PAGE

The flightplan page allows the pilot to enter a flightplan with up to 20 .
waypoints. For more information see NAVIGATION section: “Using
FlighiplanPage”.

Note
Waypeints to be used must be in the PILOT COPY
DATABASE. Present position is always in the PILOT COPY .
DATABASE and is updated each time the FRM button is
pressed twice within one second.

If Navigating From Present Position

1. WARN light - VERIFY OFF
. 2, FRM - PRESS TWICE within one second.

The unit displays the Flightplan page with new Present Position
(PPFR) as the departure waypoint.

3. SEL - PRESS N .
4. ENT - PRESS
5. SMALL KNOB - SCROLL to choose a new "To"” waypoint.

6. ENT - PRESS TWICE

If Navigating From a Database Waypoint

1. MODE - NAV
2. LARGE KNOB - TURN to display the Flightplan page.

3. SMALL KNOB - TURN to display the desired Flightplan waypoint
(1-20), with the leg number for the FROM waypoint displayed on the

top line. .

4. SEL - PRESS

th

. SMALL KNOB - SCROLL to display the desired waypoint.
‘P-10 NOVEMBER 1941




NORMAL PROCEDURES FLIGHT PLANNING

6. ENT - PRESS

7. SMALL KNOB - SCROLL to choose the next waypoint in the
flightplan,

8. ENT-PRESS
9. Repeat - steps 5 through 8 to complete the flightplan.

i0. WARN light - VERIFY OFF before using LOR AN navigation.

Changing the "To" Waypeint (Moving the arrow)

1. Flightplan page - DISPLAY in NAV mode.

2. SMALL KNOB - SCROLL to position the desired "To" waypoint at the
top of the display.

3. SEL - PRESS. The waypeint identifier flashes.

4. TO - PRESS to change the selected "To" waypoint.

Displaying Information and Deleting Waypoints from Flightplan Page

: Note
A convenient method of displaying information on the "To"
waypoint is to press TO while displaying any page in NAV mode.

Displaying Information from Flightplan Page

1. MODE - NAV
2. LARGE KNOB - TURN to display Flightplan page.

3. SMALL KNOB - SCROLL to position the desired waypoint
at the top of the display.

4. SEL - PRESS
The waypoint at the top of the display flashes.

NOYEMBER 1991 P-11



FLK3HT PLANNING NORMAL PROCEDURES

5. SEL - PRESS
6. SMALL KNOB - TURN to view information. .
7. SEL - PRESS (once or twice as necessary) to return to Flightplan page.

8. LARGE KNOB - TURN to the deésired NAV page.

To Delete A Single Flightplan Waypoint

1. Flightplan page - DISPLAY in NAV mode.

2. SMALL KNOB - SCROLL ¢o position the desired waypoint at the
top of the display.

3. SEL - PRESS. The waypoint at the top of the display flashes.

4. SMALL KNOB - SCROLL to "- - -", which s located at both
ends of the database.

5. ENT - PRESS to delete waypoint. : .

6. LARGE KNOB - TURN to the desired NAV page.

To Delete the Active Flightplan

1. Flight Plan Page - Display in NAV meode,

2. SMALL KNOB - TURN counter clockwise to
“ENT TO DELETE FLT PLAN".

3. ENT - PRESS to delete active flightplan.

Inserting a Waypoint

I. Flightplan Page - DISPLAY in NAV mode,

2. SMALL KNOB - SCROLL so the waypoint that is to follow
the new waypoint appears at the top of the display.

P-12 NOVEMBER 1881



NORMAL PROCEDURES FLIGHT PLANNMNQG

3. SEL - PRESS, The waypoint identifier flashes.

. 4. SMALL KNOB - SCROLL to display "insrt".

6. SMALL KNOB - SCROLL to the waypoint to be inserted,
7. ENT - PRESS to insert the new wayboint into the flightplan.

8. LARGE KNOB - TURN to the desired NAV page.

Ta Reverse the Active Flightplan

1. Flight Plan Page - Display in NAV mode.

2. SMALL KNOB - TURN clockwise to
"ENT TO REVERSE FLT PLAN".

. 3. ENT - PRESS to reverse active flightplan,

NOVEMBER 1981 F-13



FUGHT PLANNING NORMAL PROCEDURES

USING NAV PLANNER
The purpose of NAV PLANNER is to display bearing and distance from
a waypoint other than your present position. Bearing and distance from
your present position is shown on the bottom line of the first page of each
waypoint display.
Note

To use NAV PLANNER, the waypoints you are interested in

MUST be in the PILOT COPY DATABASE.
1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display PILOT COPY
DATABASE.

3. ENT-PRESS

4. LARGE KNOB - SCROLL to dispiay ENT FOR NAV PLANNER
(located at both ends of the PILOT COPY DATABASE).

5. ENT-PRESS
6. SMALL KNOB - SCROLL to display "Fr" waypoint.
7. ENT -PRESS

8. SMALL KNOB - SCROLL to display "To" waypoint.
The bearing and distance is displayed on the bottom line.

Displaying Information When Using NAY PLANNER

1. Desired waypoint - DISPLAY flashing identifier using NAV
PLANNER feature.

2. SEL-PRESS
3. SMALL KNOB - TURN to display information.

4. SEL - PRESS twice to return to the NAV PLANNER page.
If the first INFO page is displayed, press SEL only once.

P-14 NOVEMBER 1965



NORMAL PROCEDURES FLIGHT PLANNING

SEARCHING BY CITY NAME

. Note
The NORTH AMERICA DATABASE is sorted
alphanumerically according to identifier, not city.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display NORTH
AMERICA DATABASE. :

3. ENT - PRESS
4. SMALL KNOB - TURN to display CITY.

5. ENT -PRESS

Note
To restore the name of the last city you searched for, press ENT
again. With the name restored, pressing ENT once more
initiates the search. To edit the restored name before searching,
press SEL as necessary to cause successive characters to flash.

6. SMALL KNOB - SCROLL to display the first letter in the city name.
7. ENT-PRESS

8. Steps6 & 7- REPEAT to enter remaining letters, If you enter less than
8 letters, enter "_" as the final character. If the name is more than eight
letters long, enter up to eight letters. If the waypoint found is not the
one desired, proceed with step 9.

9. SEL-PRESS
CONTINUE LOOKING FORWARD will be displayed.

Note
You will normally search the database FORWARD according
to alphanumeric order; however, if you wish to display a
waypoint you previously elected to pass-up, you may select
BACKWARD with the SMALL KNOB after completing
Step 9.

NOVEMBER 1389 P-15



FLIGHT PLANNING NORMAL PROCEDURES

10. ENT - PRESS

11. Steps 9 & 10 - REPEAT until desired waypoint is displayed. .

P-16 NCVEMBER 1989



NCRMAL PROCEDURES AIRBORNE

AIRBORNE FUNCTIONS

. EMERGENCY SEARCH WITH SAFE - GLIDEm

IMPORTANT

- EMERGENCY SEARCH WITH SAFE - GLIDEnamay be a
valuable resource in an actual emergency; however, the
information it provides should be considered advisory. The
course of action a pilot chooses in an emergency should be
based on the existing conditions, including such factors as
terrain, altitude, fuel supply, the nature of the emergency, and
weather. EMERGENCY SEARCH DOES NOT
"CONSIDER" TERRAIN. The unit has no way of "knowing"
if a mountain or other obstruction lies beiween you and an
airport, Also, the unit does not consider wind.

To activate the SAFE - GLIDEm feature, you must program the
engine-out glide rate for your aircraft in SETUP MODE. See detailed
. instructions in the setup mode section.

SAFE - GLIDEm is incorporated in the EMERGENCY SEARCH
Feature. When EMERGENCY SEARCH is activated, the airports are
ordered according to the altitude required to reach the airport. For
example, an airport with an elevation of 2,500 ft MSL may be the closest
toyour location; however, an airport with an elevation of 500 ft MSL, while
being somewhat further, may require less altitude to reach it. In this case,
SAFE - GLIDEm prioritizes the airports so that the airport at 500 ft MSL
displays first.

Without the Il Morrow Encoding Altimeter Input: '

1. APR/ENR & ENT - PRESS simultaneously.
After searching for the nearest airports, the altitude required to glide
to the first airport is displayed on the top line. The length of the longest
runway is displayed on the middle line, and the bearing and distance
. is displayed on the bottom line. Press SEL to view airport identifier,
state, and city name.

NOVEMEER 1989 P-17



AIRBORNE NORMAL PROCEDURES

To view information on the displayed airport turn the small knob. If the
runway length at the first airport is insufficient or the airport is otherwise
undesirable, turn the LARGE KNOB cw to display the next airport. If
not on the first information page, pressing SEL will display the first
information page.

IMPORTANT

Your glidepath is based on the information you defined in
SETUP Mode. SAFE - GLIDEw DOES NOT CONSIDER
WIND; however, as you glide toward the airport the
ALTITUDE REQUIRED display will be continually updated
50 you can monitor your progress. You should periodically
check the required altitude asyou proceed, especially ifyou have
a headwind component. During your approach, if the aircraft’s
altitude becomes less than the required altitude, the airport is
out of range; however, on short final approach the required
altitude may be above the aircraft’s altitude because
SAFE-GLIDEr brings the aircraft to the Airport Reference
Point, not to the runway threshold. See diagram on page N-61.

If you want to exit Emergency Search without defining an emergency
airport as your To waypoint, press APR/ENR and ENT simultaneously.
(If you do not wish to exit Emergency Search, continue with step 2).

2. TO-PRESS
The unit switches to NAV mode and the emergency airport is the To
waypoint. The SAFE - GLIDEm information periodically displays -
over the NAV pages.

To Cancel The SAFE - GLIDEn FEATURE

1. MODE - PRESS _
ENT TO DISABLE SAFGLIDE is displayed. This is to allow you to
disable SAFE - GLIDEn« if you are not in an engine-out emergency.
(If you do not wish to exit SAFE - GLIDEmy, Press MODE four times
to re-enter NAV Mode).

NOTE -
Changing the Flightplan will also disable SAFE - GLIDEma




NCAMAL PROCEDURES AIRBORME

2. ENT-PRESS
SAFE - GLIDEm displays are discontinued.

. With II Morrow Encoding Altimeter Input

1. APR/ENR & ENT - PRESS simultaneously.
After searching for the nearest airports, the length of the longest
runway is displayed on the middle line, and the bearing and distance
is displayed on the bottom line. The top line displays how far
{proceeded by a "+" sign) the aircraft could glide after reaching the
airport. This line alternates with the GLIDE OK message. If the
airport is out of range, the distance display (proceeded by a "-" sign)
will alternate with the TOO FAR message.

IMPORTANT
Your glidepath is based on the information you defined in
SETUP Mode. SAFE-GLIDErm DOES NOT CONSIDER
WIND; however as you glide toward the airport the GLIDE
OK\TOO EAR display will be continuously updated so you can
. monitor your progress. During your approach, if the aircraft’s
altitude becomes less than the required altitude, the airport is out
of range, and TOO FAR appears; however, on short final
approach TOO FAR may appear because the required altitude
is above the aircraft’s altitude. This is because SAFE-GLIDFEv
brings the aircraft to the Airport Reference Point, not to the
runway threshold. See diagram on page N-64.

If you want to exit Emergency Search without defining an emergency
airport as your To waypoint, press APR/ENR and ENT simultaneously.

2. TO-PRESS :
The unit switches to NAV mode and the emergency airport is the To
waypoint. The SAFE - GLIDEm information periodically appears
over the NAV pages.

To Cancel The SAFE - GLIDE FEATURE
. 1. MODE - PRESS

ENT TO DISABLE SAFGLIDE appears. (If you do not wish to exit
SAFE - GLIDEm, press MODE four times to re-enter NAV Mode).

NCVEMBER 1989 P-tg



AIRBOANE NORMAL PROCEDURES

NOTE
Changing the Flightplan will also disable SAFE - GLIDEns

2. ENT-PRESS
SAFE - GLIDEm« displays are discontinued.

RETURNING TO DEPARTURE POINT
1. MODE - NAV

2. LARGE KNOB - SCROLL to display RETURN TO page.
The bearing and distance back to the departure waypoint is displayed.

P-20 NOVEMBER 1889




NORMAL PROCEDURES i AIRBORNE

NEAREST WAYPOINT SEARCH

. "Note

. If you are looking for the nearest airports in the NORTH
AMERICA DATABASE, using EMERGENCY SEARCH is
easier than using NEAREST WAYPOINT SEARCH: however,
EMERGENCY SEARCH only locates airports. NEAREST
WAYPOINT SEARCH locates the nearest waypoints,
including NAVAIDS, INTERSECTIONS, and PILOT
CREATED WAYPOINTS.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display NEAREST
WAYPOINT DATABASE.

3. ENT-PRESS

4. SMALLKNOB - TURN to display APT ID, INTERSEC, VOR, NDB,
or CREATED.

. 5. ENT - PRESS
The nearest waypoint is displayed. Tuming the LARGE KNOB clock-
wise displays the 25 nearest waypoints in succession, with the nearest
first. If you wish to navigate to one of these waypoints, display the
waypoint and press TO.

Note .
If the WARN light is on, the unit cannot accurately dexenmne :
your position. NEAREST WAYPOINT uses the last known
position as your present position until the WARN light goes out.
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AIRBORNE NORMAL PROCEDURES

ALTITUDE SELECT

This feature alerts you as your aircraft enters the selected altitude range

or if your aircraft strays above or below the selected altitude by a .
user-specified value. The unit must be connected to a [l Morrow encoding ™
altimeter and the altimeter setting must be set. If your unit is connected

to a buzzer, an audible alert may be selected.

After setting-up Altitude Select (see SETUP MODE), as you fly into the
selected altitude range while in NAV or AIRSP Mode, ALTITUDE
flashes on the bottom line of the display and the buzzer (if connected and
selected) sounds four double beeps. When leaving the selected altitude
range, the alert continues until you acknowledge it by pressing ENT or
return within the altitude range.

NOTE
Single beeps indicate the WARN light is on. Double beeps
indicate an Altitude Alert.

ACKNOWLEDGING AN ALERT:

1. ENT -PRESS
The alert ceases.

Selecting a New Altitude in NAV Mode:
1. MODE - NAV

2. LARGE KNOB - TURN to display any page except the Present
Postion or Flightplan page.

3. SEL-PRESS '
The ALT - SEL page appears and the current selected altitude flashes.

4. SMALL KNOB - TURN to select the new altitude.
5. ENT -PRESS

The NAV page reappears. ENT must be pressed, or the selected
altitude will not be changed.
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NORMAL PROCEDURES ARBORNE

DEFINING A NEW COURSE FROM PRESENT POSITION
@ | e VERIFY off. -
2. FRM - PRESS TWICE within one second.

The unit automatically switches to the NAV mode Flightplan page.
Present Position is now the new departure waypoint.

USING VNAV
Note : o
If a II Morrow encoding altimeter is installed, the ARIV light
flashes for a few seconds when the aircraft is approximately 2
minutes from the Top of Decent point.

1. Aircraft Altitnde - Adjust to match the VNAV altitude.

DISPLAYING ALTERNATE SOLUTION

. The unit will calculate two possible positions for the aircraft, i.e. an
alternate solution. This procedure describes how to change between
solutions. See "How Loran-C works" on page N-81 for further discussion
of Alternate Solutions.
1. MODE-NAV
2. LARGE KNOB - TURN to display the Present Position page.
3. SEL - PRESS

4. ENT - PRESS twice.
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AIRBORNE NORMAL PRCCEDLURES

EXTENDED RANGE

Note
Normally EXTENDED RANGE will be set to "Off". If you plan .
to use this feature, be sure to turn it on before leaving the prime
coverage area. When the power is tumed on, or the GRI is
changed, EXTENDED RANGE is automatically set to "Off".
1. MODE - SETUP
2. LARGE KNOB - TURN to display EXTENDED RANGE page.
3. SEL-PRESS
4, SMALL KNOB - TURN to display "On".
5. ENT - PRESS

To turn EXTENDED RANGE off, repeat the above procedure
selecting "Off" in step 4.

LINING-UP WITH A RUNWAY OR BEARING .
1. MODE - NAV

2. LARGE KNOB - TURN to display BRG.

3. Turn aircraft to a heading that intercepts the desired course.

4. When the BRG display approaches the desired course, turn the
aircraft to the heading that matches the desired course.

5. FRM - PRESS twice.
A straight-in approach is defined.
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NORMAL PROCEDURES CUSTOM FEATURES

CUSTOM FEATURES

ENTERING NEW AIRSPACE ALERT SETTINGS
1. MODE - SETUP

2. LARGEKNOB-TURN to display the ENT FOR AIRSPACE SETUP
page (3 clicks clockwise from GRI page).

3. ENT -PRESS

To Change The AIRSPACE ALERT "On or Off* Setting
4. SEL - PRESS
5. SMALL KNOB - TURN to display "on or off” setting.

6. ENT - PRESS

To Change The DISTANCE BUFFER Value
7. SMALL KNOB - TURN to display DISTANCE BUFFER page.
8. SEL-PRESS '

9. SMALL KNOB - TURN to change DISTANCE BUFFER value
(nautical miles).

10. ENT - PRESS

To Change The AIRSPACE ALTITUDE BUFFER Value

Note
The ALTITUDE BUFFER page is not displayed if the
IT Morrow encoding altimeter is not installed or not functioning
reliably,
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CUSTOM FEATURES NORMAL PROCEDURES

' 1. SMALL KNOB - TURN to display ALTTTUDE BUFFER page.

2. SEL-PRESS

3. SMALL KNOB - TURN to change ALTITUDE BUFFER value. .

4. ENT - PRESS

Note
After changing a value with the SMALL. KNOB for
AIRSPACE ALERT, DISTANCE BUFFER, or ALTITUDE
BUFFER, pressing SEL instead of ENT causes the unit to
ignore an individual new setting.
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NORMAL PROCEDURES . CUSTOM FEATURES

ALTIMETER AND VNAV SETUP WITH THE 11 MORROW
ENCODING ALTIMETER INSTALLED

- Note
VNAV and ALTIMETER Setup is disabled when you are
currently editing NAV pages.

1. MODE - NAV

2.

9.

LARGE KNOB - TURN to display a page with A%,v¥, or both.

Note

Your altitude will not display until the altimeter setting is set.
Since you may edit (customize) the NAV pages, it is possible to
have your Alt (Altimeter) and VNV (Vertical Navigation)
read-outs on separate pages, or on the same page in the reverse
order from the default (factory) page. The default page shows
{fromtopto bottom) DST/ALT/VNV. THE REMAINDER OF
THESE PROCEDURES ARE BASED ON THE DEFAULT
PAGE. Ifyou have edited this page so that ALT and VNV are
on separate pages, you need to select the appropriate page to
set up each function.

SEL - PRESS _
Press SEL twice if the altimeter has already been set. ENT TO SET
ALTIMETR is dispiayed.

ENT - PRESS

SMALL KNOB - TURN to change current altimeter setting.
(barometric pressure measured in inches of mercury).

ENT - PRESS :
The NAYV page is displayed again.

SEL - PRESS 3 Times _
ENT FOR VNAYV SETUP is displayed.

ENT - PRESS
The GSA value (Glide Slope Angle in tenths of a degree) flashes.

SMALL KNOB - TURN to change desired GSA.
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CUSTOM FEATURES NORMAL PROCEDURES

10. ENT - PRESS
The EL (elevation) setting flashes.

11. SMALL KNOB - TURN to change the first three digits of the desired .
target elevation (EL). These are in 100 foot increments.

Note
The current EL display is automatically set to the airport
elevation of the "To" waypoint, provided the "To" waypoint is
an airport from the NORTH AMERICA DATABASE.

12. ENT - PRESS

13. Steps 11 & 12 - REPEAT to enter the remaining two EL digits. These
are for 1 foot increments.

P8 NOVEMBER 1880



NORMAL PROCEDURES CUSTOM FEATURES

VNAV SETUP WITHOUT Il MORROW ENCODING ALTIMETER

INSTALLED

. MODE - NAY

LARGE KNOB - TURN to display a page with VNV.
SEL - PRESS twice

ENT - PRESS
The GSA setting flashes.

SMALL KNOB - TURN to display desired GSA.

ENT - PRESS
The EL setting flashes.

SMALL KNOB - TURN to display the first three digits of the desired
target elevation(EL). These are 100 foot adjustments.

. ENT - PRESS

Steps 6 & 7 - REPEAT to enter remaining two EL digits. These are 1
foot adjustments.
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CUSTOM FEATURES NORMAL PROCEDURES

EDITING NAV PAGES
Note -
The Flightplan page, RETURN TO page, and Present Position .
page cannot be altered. '

1. MODE - SETUP

2. LARGE KNOB - TURN two clicks clockwise after entering SETUP
mode to display ENT FOR NAV MODE SETUP.

3. ENT - PRESS :
EDIT NAV PAGES Off is displayed.

4. SEL - PRESS
5. SMALL KNOB - TURN to display "On"

6. ENT - PRESS '
The unit automatically switches to NAV mode.

7. LARGE KNOB - TURN to display NAV page to be edited. |

8. SEL - PRESS as necessary to choose the line to be edited. The line
will flash.

9. SMALL KNOB - TURN to display the desired NAV information.

10. ENT - PRESS
The next line flashes, unless the bottom line is altered.

11. Steps 9 & 10 - REPEAT as necessary to alter the remaining lines on
the page. To edit another NAV page, turn the LARGE KNOB to the
desired page and repeat steps 8-11.

12. MODE - PRESS to turn NAV PAGE editing "off".

Note
Once you exit NAV mode, EDIT NAV PAGES is
automatically set to "Off"
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NCHAMAL PROCEDURES CUSTOM FEATURES

RESTORING DEFAULT NAV PAGES

I.
2

MODE - SETUP

LARGE KNOB - TURN two clicks clockwise after entering SETUP
mode to display ENT FOR NAV MODE SETUP.

ENT - PRESS
EDIT NAV PAGES "Off" is displayed.

SEL - PRESS
SMALL KNOB - TURN to display "Default".

ENT - PRESS
The defauit NAV pages are restored
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CUSTOM FEATURES NCRMAL PROCEDURES

USING AUTO NAYV SCROLL
1. MODE-SETUP

2. LARGE KNOB - TURN clockwise two clicks to display ENT FOR
NAV MODE SETUP.

3. ENT -PRESS

4, SMALL KNOB - TURN ONE click clockwise to display AUTO NAV
SCROLL "Off/On" page.

5. SEL - PRESS
6. SMALL KNOB - TURN to display "On'".

7. ENT-PRESS

Note
If you do not wish to make any changes in the AUTQ NAV
SCROLL setup, press MODE to leave SETUP mode. AUTO .
NAV SCROLL is activated/deactivated by pressing ENT in
- NAV mode.

8. SMALLKNOB - TURN to change the number of NAV pages to scroll.
9. ENT-PRESS

10, SMALL KNOB - TURN to choose the first page you wish to include
in the scroll sequence.

11. ENT - PRESS

12, Steps 10 & 11 - REPEAT as necessary to enter the remaining pages
you want to include in the AUTO NAV SCROLL sequence.

13. SMALL KNOB - TURN to change the number of seconds each page
is to be displayed.

14. ENT - PRESS
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NORMAL PROCEDURES CUSTOM FEATURES
To Pause AUTO NAV SCROLL On The Displayed Page

1. Any button or knob (except MODE) - PRESS or TURN

To Reactivate AUTO NAV SCROLL After Pausing

1. ENT - PRESS

To Turn Off AUTO NAV SCROLL

Repeat the USING AUTO NAV SCROLL procedure ( page P-32),
selecting "off" with the SMALL KNOB in step 6.
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CUSTOM FEATURES NORMAL PROCEDURES

MANUAL CROSS TRACK SENSITIVITY (XTD SENS)
NOTE :
The sensitivity of the external CDI and internal CDI are independent .
of each other. XTD SENS only affects the internal CDI.
1. MODE - SETUP
2. LARGE KNOB - TURN to display XTD SENS page.
3. SEL-PRESS
4. SMALL KNOB - TURN to display "Manual".
5. ENT - PRESS

6. SMALL KNOB - TURN to select desired sensitivity. (Hundreths ofa
nautical mile per dot).

7. ENT -PRESS

DEFINING A PARALLEL COURSE (COURSE OFFSET)

1. MODE - SETUP

2. LARGE KNOB - TURN to display COURSE OFFSET page.
3. SEL-PRESS

4. SMALL KNOB - TURN to change desired OFFSET distance. Turn
the SMALL KNOB clockwise for a right of course offset,
counterclockwise for a left of course offset. Qffset distancés are in
tenth of a nautical mile increments.

5. ENT -PRESS
The OFST light is on, indicating a course offset has been entered. To
remove the offset, set the offset to zero.

P-34 NOVEMBER 1929



NCRMAL PROCEDURES CUSTOM FEATURES

SELECTING THE MAG VAR (MAGNETIC YARIATION) YEAR

1.

2

6.

7.

MODE - SETUP

LARGE KNOB - TURN to display the ENT FOR MAGVAR SETUP
page.

ENT - PRESS

SMALL KNOB - TURN to display MAG YEAR page.
SEL - PRESS

SMALL KNOB - TURN to choose desired year.

ENT - PRESS

MANUALLY SETTING MAG VAR (MAGNETIC VARIATION)

Note
MAG VAR should normally be set to "Auto”,

MODE - SETUP

LARGE KNOB - TURN to display the ENT FOR MAGVAR SETUP
page.

ENT - PRESS
SEL - PRESS
SMALL KNOB - TURN to display "Manual".
ENT - PRESS

SMALL KNOB - TURN to choose desired variation in whole degrees
East or West.

ENT - PRESS

NOVEMBER 1989 P-35



CUSTOM FEATURES NORMAL PROCEDURES

NOTE
To set MAG VAR back to "Auto", repeat the above procedure,

selecting "Auto" in step 5. : .
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NORMAL PROCEDURES CUSTOM FEATURES

POSITION CALIBRATION

Due to local conditions, the NAY Present Position display may be slightly
in error. These errors are generally so small they are insignificant for
normal operations. However, when highly precise navigation is called for,
calibration factors (also called ASFs--Additional Secondary Phase
Factors) may be entered.

1.

2.

MODE - NAV
LARGE KNOB - TURN to display the Present Position.
SEL - PRESS

SMALL KNOB - TURN to display LAT CAL? (Latitude Calibration)
or LON CAL? (Longitude Calibration), as required.

ENT - PRESS

SMALL KNOB - TURN (clockwise for +, counterclockwise for -) to
adjust the known latitude or longitude.

ENT - PRESS

The ASF light is on to remind the pilot calibration factors are in use.
To remove calibration factors, repeat the above procedure, selecting
a calibration factor of "0" in step 6.
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LORAN-C CHAINS

Apollo 618
Continental United States Composite ....................... . L1
Central Pacific ................ 4990 ... L-2
Canadian East Coast........... 5930 .. L-3
Commando Lion (Korea) . ...... 5970 o L-4
Canadian West Coast .......... 5990 ... L-5
Saudi Arabia (South) .......... IO L-6
LabradorSea ................ L7930 L L-7
Eastern USSR ................ TS0 L-8
Gulfof Alaska ................ 960 .. L-9
NorwegianSea................ T970 . L-10
Southeast US. ................ T980 ..o 1L-11
Mediterranean Sea ............ T990 . 1-12
Western USSR ................ 000 ... oo LA13
Western Europe (France)....... 8940 ...\ttt L-14
GreatLakes .................. 8970 ..ovr e L-15
Saudi Arabia Composite .......... ...t iiiiiiaiiieieaa, L-16
Northeast Saudi Arabia ........ BOYO ... L-17
Northwest Saudj Arabia ...... B99L .. ... L-18
West Coast US. ...............9940 ..o, L-19
Northeast US. ................ 9960 ... 1.-20
Northwest Pacific ............. 9970 ... L-21
Iceland ............oviatt. 9980 ... L-22
North Pacific ................. 9990 ...t L-23



LORAN-C CHAINS

APOLLO 618

CONTINENTAL UNITED STATES COMPOSITE

.l Composite U

8970

5. VFR Coverage

' -
P

-

1
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LORAN-C CHAINS APOLLO 618

CENTRAL PACIFIC - GRI 4990

1800 B5 W sa'w .
N
[WAKE
¢
16°N
.
LORAN-C o
CENTRAL PACIFIC CHAN
el LORAN CHAIN COVERAGE MAP
CERTRAL PACIFIC LORAM-C CHAIN - GRL 4990 [old rate 51)
STATION FURCTION| COCADINATES | DELAY/WASE- | RAOIATED REMARIS
LINE LENGTH | POMER{NN}

Jomston 11, Mantar LR 28

[ 169 3 3.0 W

upolu Pt, Iray 20 W 49.2 % | 11008/ 275 Tise 1arvics monitar,

AL 155 53 0.7 ¥ | 4972.22

e 15, Yanker | 2823 4LBN | 20000/ 8

ut W8 1T 02N | S5

tormnsite Menitor | 16 43 19.5 K

dahmston i, HI 169 32 .8 K

Lormonsta Contral Comtrois X amdl Y.

Honahule, HE
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APOLLO 618 LORAN-C CHAINS
LORAN-C
CANADIAN EAST COAST CHAIN
GRI 5930
50" M
BO* N
40" W
BO* W A0* N
et w
TRAARBMITTING STATIONS
M CARIBOU
X MANTUCKET
Y CAPEL RACE
Z FOX HARBOUA
CAMADIAN EAST CORST LORAK-C CHAIW - GRI 5930
LOOINE
STATION FUNCTIGN | COORDIMATES { DELAY/BASE- | RADIATED REHARKS.
LINE LEMGTH| POMER M)
Ceribau, Master “ha'n .2 35¢ Dual-Aated to Horth-
NE 6755 3770 wst U.S. Chain.
Runtucket, Aeny 4151 9N 120067 n Dual-Rakad to Morth-
L} EF*S3 191 2131.88 Hit K5, Chain.
Cupu face, Tankee SETAE' D2 2N 25000/ FEL Dual-Rated to Labrador
WL 53102830 |  3785.02 Sea Chain,
For Harbour, Wl 522135 27N ABA00; B Dual-Rated ko Lab-
Labragor 55T M AN | 3558 radar Sea Chafn.
Cape Elizabath, | Monitor | 43%33'54,8°H Wrsanped Recaiver
M 7H1]'58. 5% Slte.
Montague, Monitor | 467L1"40.0%0 Ynagnned Agcelver
P.E.L. 6209 110" Site.
§t, Anthony, Mondtors| §1721°37.0"n Engreizes Oparational
WFLD Control | §5"37°2B.0°W Control of the Chain,
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LORAN-C CHAINS

APOLLO 618

COMMANDQO LION - GRI 5970

KWANG.

120*E

KOh

154G+ E

KAIDO, JAPAN

%

£ 2,

LORAN-C

COMMANDO LION CHAIN
GRi 5970

LORAN CHAIN COVERAGE MAP

COMMANDO LION LORAN-C CHAIN - GRt 8970

CORTRG RADIATED
ETATION FURCTION COORDINATES DELAY/BABE- | POWER REMARRS
LINE LEWGTH (kW)
Pahang, Haster 3E*11+n5 . W 15
¥orea ot 27,3% E
hokkaidn, | Whisky 42%42737,1" N 11008 1e0d Dual rated
Japan 143763'0%.2" E 1783, 69 to Northwest
PaciFle Chaln
Ewang Ju. | ®ray 35°02'23.9" N 31008 15
Forea 124°32'26.7T" B 47,02
cesashi, fulu 26%316'35.0% W Arnaa lo00 Dual raced to
Japan 11070B'SE_4* E 3565.56 Bor thwast
Pacifie Chain
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APOLLO 6§18 LORAN-C CHAINS

CANADIAN WEST COAST - GRI 5990

s
. L) s b

LORAN-C i
CANADIAN WEST COAST CHAIN |'i
GRI 5890 a
v L £ H
CANAG LA WEST TOAST LO0RM-C CHALN - GRI 5990 (0l4 rate $H1)
TG T
STATLOM FUNCTION | COORDINATES DELAY/BASE- | RADIATED REMARKS.
LINE LEMGTH | POWER{KM}
Willisms Lake, Master 51 57 58.8 N 00 Contry] for X and Y,
BC, Caradd 122 22 02.2 M Two pulse comms
installed.
Shoal Cove, Aray S5 26 20.9 N 110007 540 Twa pulse comms in-
Ax LIS W7 | 2560 atalled. Dual-rated
- . o Gulf of Alaska
- Chain.
George, Fankee AT 03 .9 N | 270007 1600 Two pulse comes in-
WA 19 43 W5 K 1927.36 stalled. Dual-rated
@ Lh 5, uest Coast
Chain.
Port Haray . ulu 50 36 M7 N 41000/ 400 Scheduled 1o be
BC. Canada 127 2L 234 W 1266.63 operationa] June L9380
Mlart Bay, Sonitar I3 N Urmarined receiver
Canady LMY W site.
whidbey Ix, Monitor 4#173% n Unmanned receiver
W 143385 k.
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LOAAN-C CHAINS APOLLO 618

SAUDI ARABIA (SOUTH) - GRI 7170

e A0 E $0°E 0 E

arian
-4

L]
20t N
SAUDI
ARABIA
AFIF
x
20° ¥

/]

| |
LORAN-C ;

SAUDI ARASIAN {South} CHAIN
GRI 7170

LORAN CHAIN COVERAGE MAP

EOVERASE NOT AVAN ASLE AT Tl oF s hiNG

CODING HADIATED
ETATICN FUNCTION COORDINATES DELAY/BASE-
LINE LEWGTH (L]
Al ¥hamasin Mastar 2G728°0L.B%% W oo

TSR MY

Salwe Whisky ATERU0L. 50 B 11000 Bon
50"312.02" E i611.5%

Arit Xray 2374273603 N 26000 (1,19
AT'SLI17.43" E 1171.23

AL Lith Tankee 20°11154.11% W 3moan 09
40°12'31.03" B 1826.50

Al MuvasEan Tulu L6"T5'S5. 057 K 52000 BoD
4Z°48004.93% B 1617.54
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AFOLLO 618

LORAN-C CHAINS

LABRADOR SEA - GRI 7930

LORAN-C

LABRADOR SEA CHAIN
GRI 7930

£AR sow

S0 W

e
TRAMBMITTING STATIONS

M FOX HARBOUR
W CAPE MACE
X ANGRIASOO

LABRADOR SEK LORMM-C [HAIW - GRI 7930

CODING BADLRIT
STATION FUNCTION 1 COCRDIMATES | DELAY/BASE- POMERT M) REMARLS
LIRE LEWGTH
Fax Hacbour, Master | 52%22'35.2%N BOG Dual-Rited 1o Can-
Labrager LR R adlan East Coast
Chaia,
Lage Race. whishay | 26745712 2N 11000/ 1508 Doa)-Ketad to Cane
NFLD 53*1026.2%W| Z167.3D adizn Eask Coast
Chain,
Angiazoq, Rruy SA*S9¢ 1T 3M[ 26000/ 760 Dual-Rated to
Grewmlend 45*107 27 5"W[  1545.08 teelandtc Chain.
$1, Anthany, Monftor | B1%21'3F.O"N
MFLT 55"37'28.0"H|
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LORAN-C CHAINS AF'QLLD 618
EASTERN USSR - GRI 7950
120°E 130*E 140°E 150°E 160°E  170*E
} co{
[T A
T~ ¢ BERING SEA
?\ps-rnonw.ovsx-
KAMCHATSKY!
so-’rf
BON

- ALEKSANDROVSE NG

X
UBSURIYSK

40N
it |
LTy
KOR JA
'f‘ 0
N 4
—— 1
PACHEIC DCEAN 195°E
130 140°E 180°E
LORAN-C
EASTERN U.5.S.R. CHAN
GR! 7950
Eastarn U.8.5.R LORAN-C Chain GRI 7950
EBtatien Function | Coordinates Coding Radiated
. Delay/- Paver
Baseline (kW)
Al sk - Mastar 51 04 71.0 X 700
sandrov 142 42 08.2 E
Petropavio Whisky $3 07 79.2 W 11,000 700
157 41 71.5 B I508.1
Ussuriiak iray 44 21 99.5 N 30,000 T00
131 38 35.0 B 1&78.0
Taril’ak Yankes 45 12 76.2 N 46,000 ]
147 51 61.8 B 25327.4
Okhotak 2ulu 59 25 03.3 N €1, 0oc ]
143 0% J8.2 E 3101.5
NOVEMBER 1989



APOLLO 618 LORAN-C CHAINS

GULF OF ALASKA - GRI 7960

. LORAN-C

GULF OF ALASKA CHAIN

GRI 7960
ETR ]
F DELAY/RABE- POWER REMARRE
LINE LENGTH kM)
Tok, AK Mastur 43" 13 42,8 N 540 Two pulss
142" 49 701, W o
inetalled
a: biTig DD L 1] Pl
Lape, 13z 23 11,3 W 3804.45 comas in-
¥odiak stalled.
Ia., A Tual Tated
o Worth
Facific
chaln,
[EET | Yarkas TITIE 10,09 W | 440007 LIt T pales |
cova, K] 131° 15 19.7 W J651.14 comma fn-
. wtallaed,
Dual vated
ko Canadian)
Hast Coast
chain.
Tort Fingo LR TR LILT2 g pLL TRl Tated |
Claranos, 166 33 12.6 W 393,52 to Berth
AK Faoifle
chain.
Yodiak, lnn!.mr{ 57" ad o0 TR Puerclasa
AK Contral 1%2° 10 204 W oparaticnal]
coptrol of
chaip,
contral for|
. X and ¥.
Fanuad, § REATTOT Li SRS LTI B | Tnaarmey
AK 134° 34 454 W ri..:““
aita,
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LORAN-C CHAINS APOLLO 618

NORWEGIAN SEA - GRI 7970

LORAN-C '
NORWEGIAN SEA CHAIN )
GRI 7870

[ 1o ]

TRANGSMITTING STATIONS

EJDE

SYLT

g

SANDUR
JAN MAYEN

NxxEE

WORMEGEAN SEA LORN-C CHWAIN - GR1 7970 (o140 rate SLI}

CROImG.
STATIOM FUMCTION | COORNIMATES BELAY/RASE- | RADIATED EHARKS
LINE LENGTH ] L
Ejoe, Faarce 15.] Mester 217 58,7 0 x5 Host Mation Menaed,
barmark 0 o4 267 Dual-rated to North

Atlantic Chala,

. Iray 68 34 062 N | MmOy 168 Wost Matfon Munned.

Noraay 142 .0 E ) 44810 .

S¥it, Whishay 5440 294N &0/ @5

Garmany 1T ¥IE 64

Sander, Yarkid B4 5 266 N | 45000/ 1500 Hast Kation Mpaned,

Icaland 2552100 | 24450 dusl-rated to North
Atlantic Owain.

Jan Mayen, hilu 70 54 52,6 M | EDO0G) 185 Mask Natios Neaned.

Soruy 08 43 8.7 W | W63

Shatland 13., Moniters | 60 26 25.1
Uk, LY

Control For X, N, ¥,
Contral | 01 ad 2
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APOLLO 618 LORAN-C CHAINS

SOUTHEAST UNITED STATES - GRI 7980

COPYRIGHT (G} 1986 II WORROW, INC.

e

-
-’ [0
—
i I 1L
STATION VEmCTION | CODAMIBATES PELAY-RASE- | RAZMATED REMARES
LIME LENGTH | POWER{KN)
Fatens, L P RN BE 200 " Contral for M, X, Y,
n BluwBal and T, Weal-ratad to
Great Lakes Chain,
Gramgyilin, | Waiskey 3043 310k | 1ioow i
7] w0 e 1809.54
Raympndeilln, Rray ®Nssan 23000/ 00
n w00 A
Jupiter, T 27 Ok 5B.5 M 43000/ s
n Mok 55N | 018
Corlina Busch,| Islu MOl 0N 59000/ k-
" TFH Wb w2
Faypart, Mowiter | M0 72 SH.R N Unmjaned recaiver
n AN e
. i!“.' Fonitor 000N Lnwarmed reclever
F _NHAY site.
Hew rlsent. Mpalter | M AN U150 Umanried réceiver
(L] 30 0% M2 9 shte.
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LORAN-C CHAINS APOLLO 618

MEDITERRANEAN - GRI 7990

ot 20"e o'H
LORAN CHAIN COVERAGE MAP

MEDITERRANEAN SEA LORAM-C CHRIN - €A1 7990 (old rate %1}

TR
STATION FUNCTION | CODRDIMATES DELAT/BASE- | WADIATEQ REMARRS
LIME LEWSTH | POWER(H)

S1ha Marive, | Master 38 52 205 M 185 Exercisas operatioms}
Tealy 16 43 06.2 E costre) of chain,
[ ' Aray » 120581 1m0 s Atls statien.
Ttaly 120 %.2E ) 11
Kargutarim, Tamkink 40 50 21.0 0 | 00N/ us
Turhay EROLEE | NIL2Y
Estartit, ule 42 03 W50 o0t/ 15
Spain D12 15.9E | 3911
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APOLLO 618

LORAN-C CHAINS

WESTERN USSR - GRI 8000

w2 LORAN-C

Tunkey —WESTERN U.S.8.R. CHANN

QRI 8000

~E0*N

Wastarn U.8,5.R LORAR-C Chain GRI 8000

Etation Function [ Coordinatas cading Redlated
Dalay/- Power
Basaline (kW)
La:
Brianak Maptar 53 07 84.3 R &50
34 54 4.7 E
Peatraoz- Whisky 61 45 S4.0 N 10,000/ oo
avodsk 33 41 7.3 E 3217.21
Slonia Xray 53 07 92.0 N 25,000/ 450
25 23 76.7 B 2125.00
Bimferopol Yankes 44 53 33,1 R 50,000/ $50
33 52 5.5 E 1070.35
Byzran Zulu 53 17 9.3 W &5, D00/ e
48 06 89.0 E 2941.80
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LORAN-C CHAINS APOLLO 618

WESTERN EUROPE (FRANCE) - GRI 8940

LORAN-C :
WESTERN EURCPEAN (FRENCH) CHAI
GRI 8940 - .

WESTEAN EUROPEAN (FRENCH) LORAN-C CHAIN ~ GRI 8940

CODING T RADIATED
STATICN | FUNCTION | COORDIMATEA DELAY/BASE- | POWER REHARNS
Lassay, Mawkar 49°08iS5.1M N WA
Francs oL"30'17.6" W
Soustcra,| Wnlmky | 43°44'22.5% N 14060 " |
Franoa Q1°32'50.1" N 2008.27 1
1
I
ayie, xray 4T U8'28.57 W 33000 A I
Cermany Rt TN 1073, 48
Shetlands| HMonitor | 60°28'25.3Y N 1
Plrleveszm W |
t

All numbars are appreximate wnd praliminary.
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APOLLO 618 LORAN-C CHAINS

GREAT LAKES - GRI 8970

APOLLO I VIR COVERAGE

COFYRIGET (T) 1986 II HORWOW, TNC.

. I w
STATIM FoTHR| COMMDIRATES DELAY/BATE- |  RADIATED REMARKS
LIsE LCMGTH | pout{ 1)
Dans, Paster »ELONSN L] Dual-ruted ta Rerth-
[ LE BINE want U5, Dain,
Paloms, W1 gy 0 50 TN 11000/ w00 Oual-rated 14 Semth
R %5 053N 33551 wak U5, Cuain,
Sat ray 7 een oo/ 0 Bualrated 1o Norths
L Te4r 2.0 W) JIKE.0F wint 0.5 Chain. Exer
cises coaratlonsl con-
trel of chule.
Humlte, Tamkas KN AaEN AR000/ L]
m L TRy ] WL
[ Ewtan
Wildwound, Tanga PR =3 17000/ ar ey Drperimeatsl staklon,
L] MR OLEY Bk 52 mat to be vied far
sarigation,
Claybanis, Meniter L]
L] [ ]
Plushroet, Moniter HITATON Wrmarad rece ver
o EHWRIV uita.
Eglln, Mgaklor | 30 X5 053 R Unmaaned ryce i viet
n BE 3 M4 N site.
Maypert, Mositor | M0 22 SB.9 N Uil Fce fver
[y ud aite.
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LORAN-C CHAINS ' APOLLO 618

SAUDI ARABIAN (COMPOSITE OF SOUTH - GRI 7170 & NORTH
GRI 8990)

iy

>
F
#
-

Zn,
Ak MUWA

BULF OF aBEM =
10" N ] _— ARADUAN AEA
[ I p’
LORAN-C
SAUDI ARABIAN NORTH and SOUTH CHAINS
MNarth Boulh === == .

LORAN CHAIN COVERAGE MAP
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APOLLO 618 LORAN-C CHAINS
NORTHEAST SAUDI ARABIA - GRI 8990
30T E 40* E L1, 3 #Q*E
|
300 M —
L I
|
|
!
i ==
1 QULF OF ADIN
10 W ',__ - ARAEIAN L N
! I y '.
SAUIN ARABIAN {Northeast) CHAIN
GRI 8990
LORAN CHAIN COVERAGE MAP
COVERAGE WOT AVAILANLE AT TR OF FRIRTING
CODING BADIATED
T TES DELAY/BASE— PORER
LINE LENGTH (kW)
ALiE Haatar I3 aNtIE. 02 N a00
421°B1*1T7. 63" kK
Ralvn Vietor RATB00).50% W 11on0 and
50"34+12.02" & #8dl.0%
A Fugl Whiaky 2%°01'04.61% W 28000 200
3TN B 2390.51
s e wmamy o | o
AL Lith ¥ankes 20"13'58.31° ¥ SE00% 200
46°12131.02" ¢ D5, 36
Jubail Konitor 27U19136.40% N
A9T2I030.87Y ¥
Tanba Konitor 450414140 W
38°02"3%.907% X
Al gunfuddab Bondtar 1908 '4R. 27" N
1103%40. 6" K
4 The Saudi Arabian chains ars not operated or contralled
by the United States Coast Guard.
NOVEMBER 1389 L-17



LORAN-C CHAINS

APOLLO 618

NORTHWEST SAUDI ARABIA - GRI 8991

RN ) a0 £ A0 E ap* E

MEDITENNA NN

30° N = —

20°H

1D*H

F4
,_,IL} -
BULE aF AGEN
AMADIEM AEN

LORAN-C J

SAUDI ARABIAN (Morthwest) CHAIN
GRI 8090 (Shown As 8991}

LORAN CHAIN COVERAGE MAP

COVEMADE MOT &VAILANLE AT TIME 8F FRIRTING

SAVDI ARABTIAN [(WORTHWESY) LONAN-C CHAIN® - ORI 853
CODING RADIATED
SERTION FURCTTON COCADIMATER DELAY /BALR- POHER
LINT 1INGTH [
Arit Mastar A3T4E'I6 820 N Bo0
42"51'1T.63% B
Ar ugi Mnisky 2970104, 51" N 35000 200
46°37121.96" B 2390.51
Ash Ehaykh Xray 28709715077 K 40000 400
Hull]g 34*45435,.95" B 3145, 53
Al Lith ankes 20°13°54.31° W 54000 200
40°13731.02% E 1606, 36
Al Muwamsax Luly 1425 55, E5" X 000 mon
H3T4'04.30M B 27126.94
Jubail Maniter FPADIE. A0 N

A9TIRI0.67" B

‘Yanbu Monitor JATO4TIAL 14 W
3ar02°35.3¢" E

Al Qunfuddah Monitor 18" 0844023 N
AL03%40. 89" £

a The Bandi Arabian chains are nrot oparated or ceotrolled
by the United Statas Cosst Guapd.
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APOLLO 818

LORAN-C CHAINS

WEST COAST UNITED STATES - GRI 9940

COPYRIGHT (Z) 1986 II HWORROM, INC.

AFOLLG I1 VIR COVERAGE [ |

L L —
STATLON FINCTION |  COORRIRATES .;KLMfIISE- W]ng REMANKS

Fallaa, Mastar LR XN ] w0 Two pulie costes

L 1M 49 564 N 1nstalled,

Geerpe, Whishay | 47 O3 4B.0 W | 10000/ (L) Tty prkvt Comme §n-

L) Hr4 A5k { 17N stalled. Dualerated td
West Connt Camd
Cxain,

MV tawn, Kray 3 4 S7.0 M | TO00S 400 [rercises sparational

-1 122 Mt A5 W 100,50 tontrel of chain. Cos.
trel for W, X, snd Y.
Tob pulte Cow im-
stallad.

Searchlight, Tankea 3 1% 182 x| o000/ 540

L 14 48 17.4 W { - 1967.30

North Bend, Vomsite | M3 K N2 R Unmgnepd receiver

[} HELRIAN ] site.

P, Pl PMonsite M1 MO Ilmlmlrd receiver

1] WML &Y 1ite.
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LORAN-C CHAINS APOLLO 618

NORTHEAST UNITED STATES - GRI 9960

COPYRIGHT () 1986 II HORROW, INC. .

TR
Wit PUCTION | COMMDLAATLR | DELAT/IRSC- | mADILTCH AEREL
ujng (iwcin | POuER{cy)
Sermcs M 2 sin 0 Control for ¥, I, 7,
n AN . asd 2. Eaercises oper
axioeal eoacrml af
Cartou, Wiy | G DEN | L0 1
L3 BAS N
Reaturist, iy 4015 1L e | 25000/ - 1
L} SN 1%4%.1]
Corwding Beseh,| Takim 340 Ak m | Js000/ L
4 ML R
Tulu msiorEn 540007 00
n W RAN | 2.0
Erces ullomed,| Tuses I RTER R Yariows | Experlesnts] scsties,
£ M GLEN Mt 1 bt vl for
nauigatisn.
Cape El1bacets,] Mowinor | 33 N1 S4B N Wmbdntd r4LERVF
3 LR IEYY .
Tamiy Sosk, maaiter | 4 270N UnCraad recE| v
[ 0L 0LT ¥ ta. .
P o, routear | 4121 AT0 M Wnmanrd reciever R add
L] LR R RY e,
laphasis, Wizt | 43 M Q1 Drliatd recaivar
NE wHOo sk,
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APOLLO 618 LORAN-G CHAINS

NORTHWEST PACIFIC - GRI 9970

g&w PACIIC CHAIN . .
120% | - raoe ) 180°e E\
LORAN CHAIN COVERAGE MAP

MORTHMREST PACIFIC LORMH=C = GRI 3970

ToLINE | TABIATED
STATION FOMCRION COSKDINATES DELAY/BASE-| FOWER RENRRES
LINE LENGTH ()
Tlarinat
PN =N 540 PLlgrin TTY2
1417 1% 0.3 K
0 T 0.8 H | 13,000 1a0o | clacinet |
1837 53 530 B LEIER TS Prilgrim TTY2
. installed
TR 70,0007 .17 Tlaxinat
143° 43 09,3 E | e688.12 Pilgrim TTY?
installed
T e s | 1980 | CTAFImE
128° 08 564 I | 44d3.18 rllgrim TI¥Z
ihatalled
1T 27 N.A W ll,Eﬂ? 5D inpluu
144" 43 54,1 B | 4365.04 Yap Ta.
!!I B’ Il.' Ll ﬁh‘of-
145" 41 M. E W and T
LLA T TR [T
128" 21 41,3 E X ownd Y
[T SN
128" 08 480 B
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LORAN-C CHAINS APOLLO 618

ICELAND - GRI 9980

LORAN-C 9o
ICELANDIC CHAIN
GRI 9980 10k

a0 W 40" W 20°w
99" N

S0 N

TRANSMITTING BTATIONS

M SANDUR
W ANGISGDG
X EJDE

ICELMDIC LORAN-C CHAIN - GRI 2940

coning
RADIATED
STATION FUNCTIOK | COORDINATES |DELAT/BASE- MEMARKS
LI Lewaty | POMER(KS)
Sandur . Manter 64" 54 26 67N 1500
Lealand 2376541 .04
Anginseg, whigkey | 59°59'17,17N( 11000/ Tég Dual-Rated & Lab-
Greanland A5C100 27 5™ A06E.03 rudor 541 Chatn
£)da, Yrny B2*17'59.6"4| 30000/ k- Dual-Rated to Mor-
Fasroa 15., 07°04'26.5"W| 2944.58 weglan Saa Chaim.
Deweark
Laflavik, monitor | 63*57'23.0°N
Iceland 243 21.0°M
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APOLLO 618 LOBAN-C CHAINS

NORTH PACIFIC - GR1 9990

GRI bo80
. LOAAN CHAIN COVERAGE MAP

WOMTH PACIFIC LiWAM-C CHAIR - GAF 9980 (old rate 551]

TRIRE
STATION FUMCTION | COORDIMATES | DELAY/BASE- | RADLATED REMARES
LINE LEMGTH | POWER(RN}

38, P, Hantar 57 09 k2.3 M Fii1 Controls X and Y,
L3 170 15 DE.A N aanrcises operational
cantrel of chain, two

pulse comms bnvtalked

Attu, Sray SR 49 40N | 12000/ 275

AK 17310 9.0 E M2

Port Clarence, | Yaskee | 46710 40.3 W | 25000/ 1000

AK 156 53 126 W 3068.9%

Marrow Cape, ile 57 25 20.2 W | 43000/ 400 Two pulse comms in-

L3 Is? 2 1.3y WHKAE stalled.  Dunl-rabed
ko Gult of Alazk
Chain,

Koain, Monitors] 57 44 0.7 R Coatrsl for I.

L13 Contral | 192 M 0.4
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Facts To Remember

If Your LORAN Needs Service

- Before you call your Dealer or II Morrow, Inc., be sure you know
the model number and serial number of your unit.

. Before you send your unit in for service, be sure to keep a record of
any PILOT CREATED waypoints you want to keep. These
waypoints are frequently lost in the process of performing the neces-
sary maintenance.

- New database updates are available every 56 days. Contact your
dealer or the II Morrow factory for details.



APOLLO 618 TROUBLESHOOTING

TROUBLESHOOTING

Apollo 618

To Ensure Trouble Free Operation
Avoid high cockpit temperatures when aircraft is not in use.

DO NOT clean the face plate with chemical cleaning agents, solvents,
or harsh detergents.

Periodically check all antenna, power, and ground connections.

DO NOT wax or paint the antenna.

Battery Replacement

The Apollo 618TCA memory is maintained by a lithjum battery. The
expected service life of this type of battery is approximately 5 years.
This is not a user replaceable item. The lithium battery must be
replaced by the factory or an authorized dealer.

Indications Of A Low Battery Level
Loss of the PILOT CREATED DATABASE memory.

GRI changes to 4990.

The unit does not search and acquire the signal properly.

H You Have A Problem
Read the instructions again for the desired function.

If You Are Unable To Correct The Problem

Record the SNRs and ECDs for ALL stations in the chain and call your
II Morrow dealer or the factory. The technician MUST have this
information before he can analyze the problem.

NOVEMBER 1989 T-1



TROUBLESHOOTING

APOLLO 818

INDICATION
WARN light is on.

IN-FLIGHT

PROBLEM .

If flying through clouds, rain,
Snow, etc., the likely problem
is precipitation static
(P-STAT).

ACTION

Check SNRs. If the problem
is P-STAT, all SNRs will be
less than 25. After landing
inspect (or install) static
wicks per aircraft
manufacturers specifications.
Also, check the bonding on
all control surfaces. If the
problem continues, skin
mapping may be necessary.

PROBLEM .

If the aircraft is flying out of
the coverage area for the

- selected chain, once the

SNR’s become sufficiently
low, the WARN light will
come on.

ACTION
Select a new GRIL

PROBLEM

If the WARN light is on after
takeoff, or runup, noise from
the aircraft alternator or

magneto may be responsible.

ACTION | .
Contact the dealer or factory
after landing.

NCVEMBER 1989



APOLLO 818 TROUBLESHOOTING

IN-FLIGHT (CONTINUED)

. INDICATION PROBLEM

WARN light is on Flying over a LORAN
{continued). transmitter may cause the
WARN light to come on

temporarily. This signal is
too strong for proper
tracking,

ACTION
None.

PROBLEM

A station the unit is tracking
has gone off the air

temporarily .
ACTION

. Check SNRs. Wait a few
minutes; the station will
normally come back on.

PROBLEM
Blink condition is occuring.
ACTION
Signal information appears
normal. The WARN light

goes out when the problem
clears.

PROBLEM
B EXT light is on. Aircraft is on a baseline
. extension.
ACTION
Select a more suitable chain

or manually select a more
suitable triad.
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TROUBLESHOOTING

APQLLO 618

IN-FLIGHT (CONTINUED)

INDICATION

Triad does not select
automatically.

SYSTEM FAILURE is
displayed and WARN light is
on.

PROBLEM .

Poor LOP crossing angles.

ACTION
Select best triad manually,
then reset automatic
selection.

PROBLEM
"Contaminated” signal.

ACTION
Cycle power switch.

PROBLEM .
Transient fault may have

occured.

ACTION
Cycle power switch.

PROBLEM
Unit is malfunctioning,
ACTION
Unit needs service.

NOVEMBER 1989



APOLLO 618

TROUBLESHOOTING

IN-FLIGHT (CONTINUED)

INDICATION

Bearing and distance displays

appear to be wrong,.

Present Position display
appears to be wrong.

PROBLEM = .
A mistake was made in
entering the LAT/LONG -
coordinates of a PILOT
CREATED waypoint.

ACTION
Verify that coordinates of the
PIHLOT CREATED waypoint
are accurate. Check the
hemispheric identifier.

PROBLEM
Distorted signal.

ACTION

If the problem doesn’t
correct itself in a few
minutes, cycle the power
switch.

PROBLEM
The Alternate Solution is
displayed.

ACTION
Select the other sclution.

PROBLEM
Pilot error in determining
position.
ACTION
Verify your position by
activating EMERGENCY
SEARCH. The correct

bearings/distances to the
airports should be displayed.

NOVEMBER 1989
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TROUBLESHOOTING APOLLO 618
ON THE GROUND
INDICATION PROBLEM .
WARN light stays on after Wrong GRI is selected. o
power-up.
ACTION
Change to appropriate GRI.
PROBLEM
Required secondary is shut
down.
ACTION
Check SNRs to see if unit is

receiving signals from each
secondary. Check GRI to see
if a triad is being received.
Select another GRL (if

available).
@

PROBLEM

: Signal is weak due to

distance from transmitters.

ACTION

Check SNRs. If very low, you
may not obtain lock-on until
after takeoff.

NOVEMBER 1989



APQLLO 618 TRAOUBLESHOOTING

ON THE GROUND (CONTINUED)

. INDICATION PROBLEM
WARN light stays on after Aircraft may be parked near.
power-up (continued). something interfering with
the signal (APU, hanger,
high-voltage lines).

ACTION

Check SNRs and ECDs. If
SNRs are very low, or ECDs
high or changing rapidly,
move the aircraft. The unit
usually does not work inside
a hanger.

PROBLEM
Antenna phase jumper is
improperly set.
. ACTION

Refer to Installation Manual
for procedure.

PROBLEM

WARN light is on after | Noise generated from the
run-up. aircraft alternator or
magneto.

ACTION

Contact I1 Morrow dealer or
factory.
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USING THE APOLLO® 618 TRAINING MANUAL

The purpose of the Training Manual is to provide you with a
comprehensive ground school course in the operation of the Apollo® 618
LORAN-C. This manual is designed to be used on the ground in
conjunction with a working receiver.

IMPORTANT

Do NOT use this manual while airbomne. Safe flying requires
pdots to practice SEE and AVOID mandated

. For this reason, before using the Apollo® 618
mtheamyoushoufdbeqmtefmmbarwﬁhmogzermmn
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APOLLO 618 INTRODUCTION

LORAN-C TERMS

ACCURACY, ABSOLUTE: a measure of the ability to determine true
geographic position (Latitude and Longitude).

ACCURACY, REPEATABLE: a measure of the ability to RETURN to
a specific position or location.

ACQUISITION: the process of "locating” the LORAN signal among
background noise, and then tracking the signal.

ALTERNATE SOLUTION: There are two solutions to the LORAN’s
calculations. Normally the unit automatically displays the correct solution.
The solution the unit does NOT display is the Alternate Solution.

ASF: Additional Secondary Phase Factor. These are calibration factors
entered by the pilot into a LORAN-C receiver to compensate for local
propagation variations in the LORAN-C signal.

BASELINE: the great circle line connecting the master transmlttmg
station and a secondary transmitting station.

BASELINE EXTENSION: the extension of the baseline beyond either
the master or secondary transmitting station.

BLINK: A transmitted signal that indicates signal information from that
station may be inaccurate or missing.

CHAIN: a LORAN-C network consisting of a master station and from |
two to four secondary stations.

CODING DELAY: the time difference between the pulse groups
transmitted by a master station and a secondary station.

CONTROL/MONITOR STATION: a station within a LORAN-C chain
that insures proper signal transmission. It is normally an unmanned
receiver site located within the prime LORAN coverage area, separate
from all of the transmitter stations.

CROSSING ANGLE: the angle formed by two intersecting LOPs (Lmes
of Position).
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INTRODUCTION APOLLO 618

CROSS-RATE INTERFERENCE: signal interference caused by
over-lapping coverage areas from two or more LORAN-C chains.

CROSS TRACK DISTANCE: the distance, left or right, away from the
desired course.

CYCLE SLIP: failure of the receiver to maintain synchronization of the
Zero Crossing Tracking Points and phase coding of the LORAN-C pulses.
This results in time measurement errors in multiples of 10 usec
(microseconds). A cycle slip normally result s in a displayed position error
of more than one mile, the magnitude of the error depending on the
receiver’s position in the LORAN coverage area.

DEFAULT PAGES/SETTINGS: Settings programmed into the unit as
it leaves the factory. These settings can later be changed by the user.

DUAIL RATED STATION: a LORAN-C transmitting station that
operates in two LORAN-C chains.

ENVELOPE-TO-CYCLE DIFFERENCE (ECD): a measure of signal
distortion determined by the phase shift between the pu]se envelope and
the 100 kHz carrier.

FIX: a position defined by two intersecting LOPs (Lines of Position).

GEOMETRIC DILUTION OF PRECISION (GDOP): a factor used to
express all geometric causes of error in a fix.

GREAT CIRCLE ROUTE: the shortest distance between points along
the curved surface of the earth.

GROUND WAVE: a radio wave that travels near or along the Earth’s

surface.

GROUP REPETITION INTERVAL (GRI): the number used to identify
a particular LORAN-C chain. The four digit number indicates the time
coded delay. For instance, the West Coast chain GRI is 9940, which refers
to a time interval of 99,400 usec (microseconds).

LINE OF POSITION (LOP): a line representing the series of locations of
constant time difference between the master and a secondary station.

LORAN: L.Ong RAnge Navigation.
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APOLLO 618 INTRODUCTION

LORAN-C: a long range navigation system using ground-based
transmitters operating in the Low Frequency (LF) radio band. The "C"
refers to the version of LORAN.

MASTER STATION: the controlling station of a particular LORAN-C
chain which transmits the reference timing signals based on the GRI of
that chain.

PRECIPITATION STATIC (P-STATIC): electromagnetic noise created
by the rapid discharge of static electricity. An aircraft builds up a static
electric charge by passing through charged particles (such as rain, ice,
snow, or dust). '

REPEATABLE ACCURACY: See ACCURACY, REPEATABLE.

SECONDARY STATIONS: the two to five secondary transmitting
stations in a LORAN-C chain which transmit in sequence after the master
station at fixed, predetermined, intervals.

SIGNAL-TO-NOISE RATIO (SNR): the ratio of the LORAN-C signal
level to the level of background noise.

SKYWAVE: an indirect radio wave that reflects off of the ionosphere,
rather than following a direct path from the transmitter to the receiver.

TIME DIFFERENCE (TD): the difference in time of arrival of two
LORAN-Csignals, one from the master station and the other from one of
the secondary stations. TDs are measured in microseconds.

TRACKING: the process of maintaining synchronization of the receiver -
with the selected signals.

TRIAD: the master and two secondary transmitting stations used by a
LORAN receiver to determine position.

WAYPOINT: a specific location on the earth.

NOVEMBER 1989 1-3



NOTES:

NCVEMBER 1989



APOLLO 818 INTRODUCTION

| @; T vickRow
NEAREST . .

WAYPOINT m' EE ©
DATABASE e

FOWER i i
L . . ~ .,' r

Apocllc 618

Made o USA

IMPORTANT FACTS

1. The NORTH AMERICA DATABASE and SEABASE\HELIPORT
DATABASE are in permanent memory and cannot be altered.

2. Knobs may be turned in either direction.

3, Distance information is disptayed in nautical miles only. One nautical
mile = 1.15 statute miles.

4. Smaller size numbers follow a decimal point. For example, 3555 = 355.5

5. The smaller size numbers in latitude and longitude displays represent
tenths and hundredths of a minute (not seconds). For example 44° 5474
= 44 degrees, 54.74 minutes. To convert seconds to a decimal equivalent,
divide by 60. For example, 30 seconds = .5 minutes (30/60 = .5), Therefore
39°21' 30" = 39°21.5.
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APOLLO 618 INTRODUCTION

70 |} MODE
. FRM SEL
APR
ENR ENT

TO '
Sets the displayed waypoint as the destination waypoint. Also, when
in NAV mode, displays information on the "To" waypoint.

FRM
Sets the displayed waypomt as the departure waypoint. Pressmg this
button twice within one ‘second sets your present position as the
departure waypoint regardfbss of the current mode (except when
displaying a waypoint in WPT mode).

APR

ENR
Select the approach or enroute sensitivity on the external CDI (for
aircraft so equipped). The unit will not automancally switch secondary
stations while in approach mode.

Full Scale Deflection

Enroute: 5.0 nautical miles
Approach: 1.25 nautical miles

Note

APR/ENR does not affect the internal CDI. When approach
sensitivity is selected, the APP annunciator on the left side of
the Infannatmn Display is lighted. -
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MODE
Selects the operating modes (NAV, WPT, AIRSP, SETUP). The
current mode is displayed on the right side of the Information Display

SEL
Enables the selection of a displayed item to be changed. The selected
item flashes. The displayed item is not entered until ENT is pressed.

ENT
Enters selected data.

APR

ENR and ENT
EMERGENCY SEARCH WITH SAFE - GLIDE™M is activated
when these two buttons are pressed simultaneously.
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INFORMATION DISPLAY -

I
Waypoln Display

STATUS ANNUNCIATORS

WARN

Is lighted:

When the signal is not adcquate for navigation. -

When the computer determines the signal quality is below standard.

For one minute when a math error is detected, even though math errors
are normally corrected by the unit in a matter of seconds.

When a Blink condition is detected. (See LORAN-C TERMS for a
definition of BLINK.)

Is Nashing:
Temporarily, when a new GRIis selected.

When the unit is first turned on. It stops f.laslnhg and stays on once it has
"found" the signals from a Master and two Secondaries, indicating the

acquisition process is proceeding normally.

Note
It may take a few minutes for the unit to determine its position,
depending on location and possible interference. The WARN
annunciator will go out when the unit determines the signal is
suitable for navigation. o
ARIV .
Lighted when the aircraft is within 1 nautical mile of the destination
waypoint for each 100 knots of ground speed. The minimum is 1 nautical
mile at speeds below 100 knots. If the optional Il Morrow encoding

altimeter is installed, the ARIV annunciator will flash for a few seconds
when the aircraft is approximately 2 minutes from the Top of Decent Point.
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APP

Lighted when approach sensitivity is selected. This affects only the remote .
CDJ, if installed. -
OFST

Lighted when a course offset is entered.

ASF
Lighted when Latitude/Longitude calibration factors are entered.

B EXT

Lighted when the aircraft is positioned on or near a baseline extension,
indicating possible degraded accuracy.
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APOLLO 618 : INTRODUCTION

Navigation Mode NAV

Waypoint Mode WPT
| ] MODE
Alrspace Mode AIRSP

Setup Mode SETUP

MODE ANNUNCIATORS

The MODE button advances through the modes from top (NAV) to
bottom (SETUP), and then back to the top again. The lighted annunciator
indicates the selected mode.

NAV
Navigation Mode - Displays the various "pages" for use when navigating,

WPT

Waypoint Mode - Displays waypoints contained in the unit’s various
databases. .

AIRSP

Airspace Mode - Flashes to alert the pilot the aircraft is approaching a
TCA, Restricted Area, Prohibited Area, Alert Area, ARSA, TRSA,
MOA, Class C, CYA, CYD, and CYR. Airspace information may be
displayed when AIRSP mode is selected with the mode button. When
AIRSP mode is selected, the annunciator is lighted solid unless a new
airspace alert is detected, in which case the annunciator will flash.

SETUP . :

Setup Mode - The pilot may display and alter the unit’s settings for various
features such as XTD SENS (Cross Track Sensitivity) and Airspace Alert.
Also, signal information and diagnostic information may be displayed.
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. HOW LORAN-C WORKS

LORAN is an acronym for LOng RAnge Navigation, and "C" refers to the:
version of LORAN. A previous version of LORAN was called LORAN- A,
and a military version is called LORAN-D.

Since LORAN-Csignals are low frequen: they closely follow the contour
of the earth, and as a result can be used for navigation on'the ground, in
the air, or at sea.

Sky waves are signals reflected back to earth from the jonosphere, and
because they are subject to a number of variables, they are not suitable for
normal navigation. II Morrow LORAN receivers reject sky wave
contamination, and use only Ground Waves. _

T IOMOSRHERE

TRANSMITTING

BTATION
LORAN-C SIGNAL PROPAGATION

The LORAN receiver is a precise time measuring device. To visualize how
this works, imagine you are flying somewhere. within a LORAN-C
coverage area. This means your unit is receiving signals from three ground
stations. One station is the Master, and the other two are Secondaries. -
The Master and all of the Secondaries that define a LORAN-C coverage
area are called a Chain. Each Chain contains one Master and up to 5
Secondaries. At any given time, the unit must be receiving the Master
station and two of the Secondary stations. Together, these thrce stations
form a Triad.

. To distinguish between the various secondaries in a chain, they are named
Whiskey, X-ray, Yankee, and Zulu.

NOVEMBER 1989 l-13



INTRODUCTION APOLLO 618

You must manually select the desired chain with your Apollo 618, but the
unit automatically chooses the best posmble triad within that chain.

LORAN-C signals travel at the speed of light (apli 186 000 miles per
second). Suppose your unit is using secondaties y and X-ray. It
measures the Time Difference (TD) between the amval of the Master
pulse and of the Whiskey pulse. From this, the unit can electronically "plot”
a Line of Position (LOP) that represents that measured TD. That is to say,
your aircraft is somewhere along this line, a line that represents a constant
TD between the Master and Whiskey. The shape of this line is always a
hyperbola.

The unit also measures the TD between the arrival of the Master pulse
and of the X-ray pulse, defining another LOP. Your position is where the
two LOPs intersect. The unit automatically converts this fix into latitude
and longitude coordinates.

The unit electronically "plots” this
LOP by measuring the TD
between the arrival of the signal
from the Master station and the
arrival of the signal from the
station Whiskey.

The unit electronically "plots” this
LOP by measuring the TD
between the arrival of the signal
from the Master station and the
arrival of the signal from the
station X-ray.
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A fix is where the two LOPs
intersect. : '

Each chain is assigned a time code called a Gronp Repetition Interval
{GRI). The GRlis the time between the start of the Master station pulses
and the beginning of the next series of Master pulses, and is measured in
microseconds (usec.). For example, the U.S. West Coast chain is 9940,
meaning the Master station pulse group repeats every 99,400
microseconds. ' :

The accuracy of a fix is determined by the combination of receiver
limitations, signal condition, and the operator. LORAN-C accuracy is
affected somewhat by weather, terrain, power lines, and mineral deposits.
The signal travels the greatest distance with a minimum of distortion over
seawater or flat terrain and in clear weather.

Two types of accuracy are considered, Repeatable Accaracy and Absolute
Accuracy. ' . '

14001

200

(Kw)
LORAN BTATION POWER
: 3 &
- - ?

-
3
]

%00 800 1888 . 3% 14886  1s00 [T
RECEPTION DISTANCE IN CLEAR AR
()

TRANSMITTED POWER vs. RECEPTION DISTANCE
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APOLLO 618

Absolute accuracy simply describes the ability of the system to determine.

geographic position. Repeatable accuracy refers to the ability to return to

the samei}aosition. For example, imagine you’ve made a flight to another
po

airport.

n arrival, the accuracy of your displayed position would be

based on absolute accuracy. Now suppose you return to your starting
airport, that is, you fly to the same latitude/longitude that was "known" to
your Loran when you departed. Now, the accuracy of your navigation
system is "repeatable.” Absolute accuracy, which varies (depending on
condition) between 0.1 and 2.5 nautical miles, is less precise than
repeatable accuracy, which typically varies less than .01 nautical miles.

One reason for varying accuracy is due to the aircraft’s position within the
Ps cross each other so that the angle between them is

triad. If the two

approximately 90 degrees, the accuracy is

optimum. However, if this

Crossing Angle is less than 20 degrees, the resulting fix is less accurate.

An imaginary line between the Master station and a Secondary is called a

Baseline. The crossing angles near a baseline will be

good, but the crossing

angles near a Baseline Extension, shown as dashed lines in the drawing
below, will be poor. The crossing angles within a Loran C coverage area
will vary, but reasonable accuracy is available anywhere within the

coverage arca.

All LORAN transmitters operate on the same 100KHz frequency, and the

receiver picks up a maze of

from the Master and secondaries in

many chains. A unit in the U.5, is likely pick-up signals from many of the

Secondary

Baseline l\\
Extamsion
Y

LORAN-C CROSSING ANGLES
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LORAN transmitters on the continent. The signals are actually pulses,
which are all virtually identical. No pulse has a unique "signature” that
identifies it as having come from a specific chain.

The receiver uses a rather complex strateg to "pick out" the desired pulses
among the various pulses and background noise it’s receiving, and to find
the proper tracking point on the pulses. When the unit is in motion the
process becomes more complex because the TDs between the Master and
the secondaries are constantly changing. Once all the stations have been
acquired, the unit must select the best triad. While these initialization
processes are taking place in your Apollo LORAN, the WARN indicator

will be lighted.
A
il

o P

LORAN PULSE

NOVEMBER 1989 1-17




NOTES:

NOVEMBER 1989




~ NAVIGATION

BASIC NAVIGATION
FINDING YOUR PRESENTPOSITION . ........... N-1
DEFININGACOURSE . ...t iitiieinennnnns N-5
SEARCHING DATABASES . ........... e N-9
INTERPRETINGNAVPAGES . . ... ............ N-11
ADYANCED PROCEDURES
CREATINGAWAYPOINT . .......... e N-19
CREATING A WAYPOINT USING
PRESENTPOSITION ... ...\ iiiiiiennennnn. N-23
COPYINGWAYPOINTS ... ... .c.vvirernnn.n N-25
CREATING APHANTOM WAYPOINT ........... N-27
USINGFLIGHTPLANPAGE . ... .............. N-31
DISPLAYING INFORMATION FROM
FLIGHTPLANPAGE . ... ...ttt N-33
DISPLAYING INFORMATION ON _

THE "TO"WAYPOINT ... ............... .. N-35
DELETING FROMFLIGHTPLANPAGE .......... N-37
DELETING WAYPOINTS IN THE PILOT
CREATEDDATABASE . .. ... ..o ivieenn .. N-39 -
EDITING A PREVIOUSLY CREATED WAYPOINT . . . . N-41
DELETING IN THE PILOT COPY DATABASE . . . . ... N-43
DUPLICATENDBIDENTIFIERS . . .. ........... N-45
DISPLAYING INFORMATION ................ N-47
INTERPRETING INFORMATION . ............. N-49

INTERPRETING NAVAID INFORMATION . ... .... N-53

SEARCHINGBYCITY ...... [ N-55



SEARCHING FOR A NAVAID OR INTERSECTION ... N-57
ABBREVIATED SEARCHES ................. N-59
EMERGENCY SEARCH WITH SAFE - GLIDET™ . . ... N-61
ALTITUDESELECT . . ... .. ittt ie i v N-67
USINGNAVPLANNER .. ... .... ...t N-69
ALTIMETER AND VNAVSETUP . . ............. N-71
CHANGING COURSE WHILEENROUTE ......... N-75
LINING-UP WITHARUNWAY ................ N-77
POSITION CALIBRATION . .................. N-79
ALTERNATESOLUTION ................... N-81
NEAREST WAYPOINTSEARCH ............... N-83
AIRSPACEALERT .......... ... 0. N-85-




NAVIGATION : FINDING YOUR PRESENT POSITION

NAVIGATION
APOLLO® 618 |

Note
Characters against e white background in the displays depicted
in the Training Manual indicate the characters are flashing.

FINDING YOUR PRESENT POSITION

Your Apollo 618 has the remarkable ability to "know" its precise location,
but first it must be receiving a triad within a LORAN-C chain. Triad
selection is automatic, but the LORAN chain must be selected by the pilot.
Since LORAN chains cover vast areas, many pilots switch chains
infrequently. From an operational standpoeint, changing chains is similar
to changing frequencies on a conventional radio, and it may be useful to
think of it in these terms; however, keep in mind all LORAN signals are
transmitted over the same 100 kHz frequency. Selecting a chain is actually
selecting the Group Repetition Interval (GRI), i.e. the repetition rate of
the Master station signal pulses.

Note
Ifin any of the exercises you get confused and wish to start over,
press MODE until you enter the mode you want to work in. If
you are working anywhere in the WPT mode, press MODE
once and you’ll enter the beginning of WPT mode. After that,
pressing MODE will change the mode.

START-UP

1. Power - ON
The entire information display is be lighted momentarily. The name of
the current GRI will then appear briefly, after which the WARN light
will be flashing. The WARN light turns solid once the unit has found
the Master and two secondaries, "telling” you the acquisition process
is proceeding normally. This process usually takes about 30 seconds,
but to insure a high degree of accuracy, the unit spends additional time
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FINDING YOUR PRESENT POSITION NAVIGATION

"“watching" the signal. You may use the unit for navigation once the
WARN light goes out, which generally takes from two to four minutes
after power-up. You may continue with this example WITHOUT
waiting for the WARN light to go out. .

2. MODE -SETUP
The page depicting the name and GRI of the currently selected chain
appears momentarily, and then the unit will automatically display the
page depicting the GRI on the top line.

tiiaisiiaii

Note

Each "s" indicates the unit is conducting a search to acquire a
signal from the appropriate station in the chain. After each
station signal has been acquired, the "s" changes to a small letter
(except for the Master, which is always represented by a capital
letter). When a triad is selected (either automatically or .
manually) the small letter representing each selected station

will change to a capital letter. The Master (M} will always be

in the triad.

3. SEL-PRESS
The display depicting the name of the currently selected chain
reappears, and the GRI numbers flashes.

i
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4. SMALL KNOB - TURN to display desired GRL
The GRI for your area may be found in the LORAN CHAINS section.
. The North East chain is depicted below.

5. ENT - PRESS
The display depicting the GRI on the top line reappears, and "Auto"
(Automatic triad selection) flashes. You are leaving the "Auto"
setting. Manually selecting a triad is discussed in the SETUP MODE
section.

uTo

DISPLAYING PRESENT POSITION:
1. MODE - NAV

2. LARGE KNOB - TURN to display Position page.
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Note :

If the WARN light is still on, the displayed position is the last
position "known" to the LORAN when it was tumed off.
Therefore, if the unit is in the same location as it was when it
was turned off (as is normally the case), it will accurately
display your position, provided it had accurately determined a
position before it was turned off. While this may be useful,
because the displayed present position is accurate under these
circumstances, keep in mind the unit cannot calculate a
position until it has acquired a signal, selected a triad, and the
WARN light has gone out. If the unit is in a new location since
it was last tumed off, be sure the WARN light is out before
continuing.
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-~ DEFINING A COURSE

Suppose you would like to fly from your present position to Denver, CO
(airport identifier--DEN).

1. MODE - WPT
"The last database used is the first database displayed when you reach

WPT mode. In the example below, assume the last database was
PILOT COPY DATABASE.

2. SMALL KNOB or LARGE KNOB - TURN to display the NORTH
. AMERICA DATABASE.
All the databases (depicted below) may be displayed by turning the
SMALL KNOB. Each database name flashes. The DEN listing is
contained in the NORTH AMERICA DATABASE.

NOVEMBER 1989 N-5



DEFINING A COURSE ' NAVIGATION

Note
The final character in the identifier for a PILOT CREATED
DATABASE waypoint is always g, for a SEABASE"s", for a .
HELIPORT "', NDB "n", and a VOR"". .

3. ENT - PRESS

The prompt LOOK FOR APT ID appears. APT ID, which stands for
"Airport Identifier," flashes. Since the NORTH AMERICA
DATABASE is very large, containing over 20,000 waypoints, it saves
time when the unit can restrict its search to a specific type of waypoint,
either an airport identifier, a city name, a VOR, an NDB, or an
intersection. In this example you’re looking for an airport identifier, so
the displayed search selection, APT ID, is correct.

4. ENT - PRESS
APT ID stops flashing, and a line in the first space in the bottom row

begins to flash.

5. SMALL KNOB - SCROLL to display a flashing "D" in the bottom, left
space. _
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6. ENT - PRESS
The "D" stops flashing , and the line to the right of the "D" flashes.

. 7. STEPS 5 & 6 - REPEAT to enter the "E", "N" and " ".
The " " you entered "tells” the unit there’s no fourth character in the
identifier. The unit now locates and displays the listing for DEN.

8. TO -PRESS
The unit automatically switches to the NAV mode Flightplan page,
displaying DEN as the "To" waypoint. Also, DEN is automatically be
copied into the PILOT COPY DATABASE.

9. FRM - PRESS twice within one second. This defines your present
. position as your departure point. You have now defined a direct course
to DEN. :

Note

Normallyyou will selectyour present position asyour departure
waypoint; however, there are times when you may want to use
a database waypoint as your departure point. If the WARN light
is still on and the LORAN is not in the same location as it was
when it was tumed off, it may be more expedient to use the
appropriate database listing for your departure waypoint rather
than wait for the WARN light to go out and use present position.
When using a database waypoint it isn’t necessary to wait for
the WARN light to go out before defining your departure
waypoint. You enter a departure waypoint exactly as you do a
destination waypoint, except you press FRM instead of TO.
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SEARCHING DATABASES

You will normally use the LOOK FOR feature when searching the
NORTH AMERICA DATABASE because scrolling such a large
database would be too time-consuming; however, once you display a
NORTH AMERICA DATABASE entry, you may scroll to "surrounding”
identifier (according to alphanumeric order) entries with the LARGE
KNOB.

In other databases you may use either LOOK FOR or scroll with the
LARGE KNOB. Unless the PILOT COPY and PILOT CREATED
Databases have a considerable number of entries, it will probably be easier
to scroll with the LARGE KNOB than to use LOOK FOR.

When using LOOK FOR in any database except NORTH AMERICA,
the step selecting and entering the type of waypoint (airport identifier, city,
VOR, NDB, intersection) is not applicable and will be omitted,

If you wish to restore the last waypoint identifier you displayed using
LOOK FOR, press ENT when the LOOK FOR page is displayed.

LOOK FOR always searches for waypoints that begin with the sequence
you've entered. You may enter just the first character (or characters) in
the sequence, and the unit displays the first listing found that begins with
the character you've entered. You may then scroll the LARGEKNOB to
the waypoint you’re looking for.

If searching for a name that is longer than the eight characters it’s possible
to enter, only enter the first eight characters. If entering a city name that’s
more than one word, do not enter a space between the words.
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INTERPRETING NAV PAGES

The NAV pages may be edited as explained in SETUP MODE. The
default (factory) NAV pages are depicted below. Many pilots find the
default pages very useful without editing.

The following list depicts and explains each line that may appear on a
display. NAV pages may be customized in SETUP MODE. (See page

S - 11). When customizing, any combination of display lines, in any order,
may be selected to appear on a NAV display. -

Display Line Interpretation

To DEN First leg destination identifier.

BRG 086° _ Magnetic bearing from present position
to destination.

DST 7125 Distance from present postion to
destination. (In this example the
distance is 712.5nm.)
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-l 05 CDI display. In this example the course
is to the left 0.5 miles. The numerical
display is shown on the opposite side .
from the direction of the bar graph.
When automatic XTD SENS (Cross
Track Sensitivity, i.e., CDI Sensitivity) is
selected, the sensitivity of the CDI
automatically increases when you're
within one nautical mile of your course.
This feature is fully explained in the

SETUP MODE section.
TRK 087° Ground Track.
Al 12500 To display your altitude, the unit MUST

be connected to a Il Morrow encoding
altimeter and the altimeter setting
checked. Setting the altimeter is
discussed later in this section.

vy 2500 If your unit is NOT connected to a
‘ I1 Morrow encoding altimeter, begin
your decent when this display matches
your cruise altitude. To maintain your
descent profile, adjust your descent so
that your decent so that your altimeter
matches the displayed altitude.

N If your unit IS connected to a Il Morrow
vy 230 ¢ ) . L

encoding altimeter, the unit will display
the direction and amount of altitude
change to maintain your present profile.
Adjusting your target altitude and glide
slope angle is discussed later in this
section.
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GS 234 Ground Speed
. ETE 3:03 Estimated Time Enroute

Rr BRG 340 Bearing to return to the departure
waypoint. (This line is not included in
the default pages.)

Ry DST 127 Distance to return to the departure
waypoint (This line is not mcluded in the
default pages.)

&

RrTO SLE. Departure waypoint identifier. (This

line is not included in the default pages.)

Note:
A blank line may also be selected.

The pages below may not be customized.




INTERPRETING NAY PAGES NAVIGATION

Each of the default pages is designed to give information pertaining to
specific phases of flight.

Examples:

This page defines either a one or two-leg flight.

A\

Fr xxx ™

e —— “ To XyZ
T Nx ABG

XX

This page is very useful when lining-up with a runway. In the illustration
below, continue on 270 degrees until the BRG is 300 degrees, then turn
to 300 degrees. Press FROM twice to setup a straight-in course to runway
30.

BRG 280" "W
DST 28
To  XYZ

LW
T g

L. ...
L 2pgi Y;LG .
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This page is particularly useful for enroute navigation.

DST = 31s ™|
-——— Qs
To ABC
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This page is useful for intercepting a course and fine-tuning your heading,
In the illustration below, the aircraft is flying a heading of 270 degrees to
intercept the 300 degree BRG to the destination. When the BRG
approaches 300 degrees, turn 30 degrees right of your present heading to
establish a track of 300 degrees.

\\ BRG 295° "V
_ ——l 05

TRK 270

TWI
X o /%
KRy

Intercepting a course
»
' °

In the illustration below, the aircraft heading is 290 degrees and
maintaining a TRK of 295 degrees. The desired track is 300, so the pilot
should alter the heading slightly to the right to fly the desired course.

\\ BRG 301° ™

04 Ik
TRK 295

Wind —> C:i:'
Firwe tune your heading '

Y,
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This page is used in descent planning and progress. The example below
. depicts VNAYV with the optional II Morrow encoding altimeter instatled.

DST 7s "
AS 3100
\':] 100V
e 7.5nm >

This page is useful in keeping track of your progress.

DST 51¢ ™
GS 152
ETE 0:18
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This page is useful when you want to return to your departure point.

MNAY

RETURN
TO XYZ
290° 9
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CREATING A WAYPOINT

Most commonly used waypoints are contained in the Apollo 618’
extensive database; however, there may be times when you wish to create
your own waypoint. The PILOT CREATED DATABASE is for this
purpose, and you may create and store up to 500 waypoints in nonvolatile
memory.

Note
If at anytime you get confiised and want to start over, press
MODE once to enter the beginning of WPT mode.

Suppose you want to create a waypoint over Mary’s Peak, a peak in the
central Oregon coast range.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display PILOT
CREATED DATABASE.

3. ENT -PRESS

4. LARGE KNOB - TURN ONE [INCREMENT
COUNTERCLOCKWISE to display ENT TO CREATE NEW WPT
page. "ENT TO CREATE A NEW WAYPOINT" is at both ends of
the PILOT CREATED DATABASE.
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5. ENT - PRESS
A prompt asking if you want to create a phantom waypoints appear.
Creating a phantom waypoint is discussed later in the section. .

6. SEL - PRESS

Your present position is entered and assigned a numerical identifier.
If this is the first entry you've made in your PILOT CREATED
DATABASE, the assigned identification number is 001. The first
number in the identifier flashes. You may elect to leave this number
as the waypoint identifier, but it is generally easier to remember a
waypoint if you assign it a name. In this example, use MRY (Mary’s
Peak) for your waypoint identifier.

Note
MRY is also the identifier for Monterey, CA (in the NORTH
AMERICA DATABASE), but since “r is always the fifth
character {and cannot be changed) in a PILOT CREATED
DATABASE entry, the two waypoints can still be distinguished.

7. SMALL KNOB - SCROLL to display a flashing "M".
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8. ENT - PRESS

The "M" stops flashing, and the character to the right of the "M" will
flash.

9. Steps 7 & 8 - REPEAT to enter the "R","Y"and " ".

The degrees latitude flashes. The latitude at Mary’s Peak is 44 degrees,
30.20 minutes. :

10. SMALL KNOB - SCROLL to display 44 degrees latitude.

11. ENT - PRESS

44 stops flashing, and the latitude minutes display to the right of 44
flashes.

12. SMALL KNOB - SCROLL to display 30 minutes latitude.

13. ENT - PRESS

30 stops flashing, and the hundredths of a minute display to the right
of 30 flashes. _ '

14. SMALL KNOB - SCROLL to display 20 hundredths of a minute

latitude.

15. ENT - PRESS
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16. Steps 10-15 - REPEAT to enter the longitude for MRY r.
The longitude at Mary’s Peak is 123 degrees, 32.90 minutes. After the
longitude is entered, the hemisphere display flashes. The globe is
divided into the hemispheres depicted below. All of the US is in the
North and West hemispheres (North latitude and West longitude).

.=

17. SMALL KNOB - TURN to display the NW (Northwest) hemisphere
if the NW hemisphere is not aiready displayed.

18. ENT - PRESS
The waypoint is sorted alphanumerically, with letters before numbers,
in the PILOT CREATED DATABASE. If you wish to create another
waypoint, press MODE and the PILOT CREATED DATABASE
page is displayed. You may not want to keep MRYG in your PILOT
CREATED DATABASE, and a later example shows how to delete it.

Note,
Once the desired editing is accomplished, it is not necessary 10
press ENT repeatedly to fix the remaining values. For example,
if you wished to edit only an identifier, and not the associated
coordinates, you could press MODE or scroll LARGE, KNOB
" immediately after editing the identifier. .

N-22 NOVEMBER 1989



NAVIGATION CREATING AWAYPOINT USING PRESENT POSITION

CREATING A WAYPOINT USING PRESENT
POSITION

The fastest and most accurate way to create a waypoint in your PILOT
CREATED DATABASE is to enter the waypoint when you are actually
at the waypoint location (either in the air or on the ground). You created
a waypoint using your present position when you first created the MRYr
waypoint, before you edited the latitude and longitude.

Since the repeatable accuracy of LORAN-C is more precise than its
absolute accuracy (see "LORAN-C Terms" and "How LORAN-C Works"
in the Introduction section), it’s likely your entry is more accurate if you
create a waypoint from your present position than if you use
latitude/longitude coordinates from a chart.

Shortcut To Creating Waypoints Using Present Position

If you are planning to create waypoints while in flight, be sure the PILOT
CREATED DATABASE is the last database used. This will eliminate

having to turn to the PILOT CREATED DATABASE after entering
WPT Mode.

After entering WPT Mode, press ENT,ENT, SEL. The waypoint will be
created using your present position and will be assigned a numerical
identifier. If you want to quickly create another waypoint, press MODE,
ENT, ENT, SEL. This procedure allows you to quickly create a string of
waypoints without taking time to give them names until the procedure is
completed.
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NAVIGATION COPYING WAYPOINTS

COPYING WAYPOINTS

The PILOT COPY DATABASE is a place to store any waypoints you
intend to use. You may want to copy not only destination waypoints, but
intersections and NAVAIDs near your destination as well. You may copy
from any of the other databases into the PILOT COPY DATABASE.

Note
1t's recommended all waypoints planned for use be copied into
the PILOT COPY DATABASE. Reference waypoints for
PHANTOM waypoints and entries made directly from the
NAV Flightplan page can be made only from the PILOT COPY
DATABASE.

Suppose you want to copy the LAX VOR (Los Angeles International
VOR) and MRY Cr (the waypoint you created in the previous example)
into your PILOT COPY DATABASE.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display the NORTH
AMERICA DATABASE.

3. ENT - PRESS

4. SMALL KNOB - TURN to display flashing "VOR".

5. ENT - PRESS
6. 'SMALL KNOB - TURN to display a flashing "L".
7. ENT-PRESS
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8. Steps 6 & 7- REPEAT to enter the "A" and "X".
The LAX VOR listing is displayed.

9. ENT -PRESS
Pressing ENT with any waypoint displayed "tells" the unit to copy the
waypoint. A message confirming the waypoint is copied appears
briefly, and the waypoint is again displayed.

10. MODE - WPT
Pressing MODE once causes you to enter the beginning of WPT
mode.

11. SMALL KNOB - TURN to display the PILOT CREATED
DATABASE.

12. ENT - PRESS

13. LARGE KNOB - TURN to display the MRY Cr entry.
Pressing SEL instead of turning the LARGE KNOB would have
allowed you to LOOK FOR the waypoint as you did in the NORTH
AMERICA DATABASE; however, until there are a number of
entries in your PILOT CREATED DATABASE, it’s probably faster
to scroll the LARGE KNOB to display the waypoint.

14. ENT - PRESS

The waypoint is copied. A later example will show how to delete this
entry from your PILOT COPY DATABASE.
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CREATING A PHANTOM WAYPOINT

Suppose you would like to create a waypoint 20 miles from the LAX VOR
on the 315 radial. You must have copied the LAX VOR in the previous
example into the PILOT COPY DASTABASE before proceeding with
this example.

Note
Any PILOT CREATED waypomt may be created as a
PHANTOM WAYPOINT.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display PILOT
CREATED DATABASE.

3. ENT-PRESS

@ + LARGE XNOB - TURN one increment counter clockwise to display
ENT TO CREATE NEW WPT.

5. ENT-PRESS _
The proempt asking if you wish to create a PHANTOM waypoint
appears.

6. ENT - PRESS
The reference waypoint flashes,
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7. SMALL KNOB - TURN to display LAXv.

8. ENT - PRESS
The first radial digit will flash.

9. SMALL KNOB - TURN to display "3".

10. ENT - PRESS
"3" stops flashing and the digit to the right of the 3 will flash,

11. SMALL KNOB - TURN to display "1".

12. ENT - PRESS :
"1" stops flashing and the digit to the right of the 1 will flash.

13. SMALL KNOB - TURN to display "5".

14. ENT - PRESS
The first distance digit flashes. .

15. SMALL KNOB - TURN to display "0", if "0" is not already displayed.
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16. ENT - PRESS
17. SMALL KNOB - TURN to display "2".
18. ENT - PRESS
19. SMALL KNOB - TURN to display "0".

20. ENT - PRESS
The tenths of a mile digit will flash.

21. SMALL KNOB - TURN to display "0".

22. ENT - PRESS
The PHANTOM waypoint is created. Edit the identifier, as in the
CREATING A WAYPOINT example, to read LV20. Once you have
edited the identifier you may press MODE to enter the beginning of -
WPT mode. Since the latitude and longitude coordinates are correct,
itis not necessary to edit them or fix them by pressing ENT repeatedly.
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NAVIGATION USING FLIGHTPLAN PAGE

. _ USING FLIGHTPLAN PAGE

Introduction

The 618 software version 4.2 allows for a total of 20 waypoints in the
flight plan feature. These 20 waypoints can be used to create a
combination of smaller flight plans which can be left in place
indefinately for future use. The current destination waypoint (the
current leg) is indicated by an arrow "--> " pointing to it. Each of these
smaller flight plans can be easily reversed or deleted.

Additionally, the method which the 618 uses to sequence from one
waypoint to the next has been modified. While in the enroute mode,
the current destination waypoint must be within 5 nm before the amow
will sequence to the next waypoint in the flight plan. Pushing the
"APR/ENR" butten will initiate the approach mode and the flight plan
will only sequence if the destination waypoint is within 1 nm. (Please
note that the 618 is for VFR use only). Also, while in the approach
mode, the 618 will not mad change, so it is recommended that the
enroute mode be used except in cases where the distance from one
. waypoint to the next is less than 5 nm.

All waypoints must be saved to the pilot copy database before they can
be used in the creation of a flight plan. To save a waypoint to the pilot
copy database, retrieve the desired waypoint in the Waypoint mode and
press the "ENT” button an additional time to display the message
"SAVED TO COPY DATABASE".

Entering Waypoints for a Flightplan

In the NAV mode, turn the large knob to display the flight plan page.
Turn the small knob to display the desired position where you want to
begin entering the new flight plan. Press "SEL"and turn the smali knob
to display your first waypoint. Pressing "ENT" will enter that waypoint
and begin the next subsequent waypoint to flash. Continue to change
the flashing waypoints with the small knob and entering the desired
waypoint with the "ENT" button.

It is important to leave a "blank” waypoint in between each group of
waypoints which comprise individual flight plans, this is how the 618
. knows where one flight plan ends and the next begins.
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Changing the Destination Waypoint (moving the arrow)

To manually move the arrow "->" 10 a waypoint, turn the small knob so
the desired destination waypoint is shown on the top line of the flight plan
display. Pressthe "SEL"button to make it flash, then press the "TO"button
to make the arrow move to this waypoint. The 618 will now navigate to
this waypoint.

When a waypoint is flashing, pressing the "ENT" button will make the next
waypoint flash. Pressing the "SEL" button when the waypoint is flashing
will display information about that waypoint.

Creating a Sample Flightplan

Suppose you want to fly from your present position to the LAX VOR to
MRY Cr. Before proceeding, these waypeints must be in the PILOT
COPY DATABASE.

1. MODE - NAV

2. LARGE KNOB - SCROLL to display flightplan page.

3. SMALLKNOB - TURN to desired position where you wish to begin
entering the new flightplan,

NOTE:

It is important to note the location of the destination arrow. It may be
located on a previously planned flightplan segment. In this case the arrow
must be moved to the destination position before proceeding. To move the

arrow, refer to Changing the Destination explained above.
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4. FRM - PRESS TWICE within one second will select departure
waypoint (waypoint preceeding arrow) as your present position,

5. SMALL KNOB - SCROLL to position the "To" waypoint at the top
of the display (the arrow points to the "To" waypoint).

6. SEL - PRESS. The "To" waypoint flashes.

7. SMALL KNOB - TURN to display LAXv.

8. ENT - PRESS. The next waypoint flashes.

9. SMALL KNOB - TURN o display MRY ©<r.
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10. ENT - PRESS

11. Repeat steps 7 through 10 and enter each destination waypoint to .
complete the flightplan (up to 20 waypoints).

The NAV page now shows LAXv as your "To" waypoint. If you fly this
route, after arriving at the LAX VOR, the ARIV (arrival) light will
come on, and the waypoints will automatically sequence to MRY Cr.

Note
The ARIV light comes on when the aircraft is within I nautical
mile per 100 knots of ground speed of your destination. One .
nautical mile is the minimum at which the ARIV light comes
on.
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DELETING FROM FLIGHTPLAN PAGE

Deleting Individual Waypoints

You are now deleting the waypoints you previously entered on the
Flightplan page, MRY Cr and LAXv. This does NOT delete. them from
any databases.

1. MODE - NAV
2. LARGEKNOB - TURN o display the Flightplan page.

3. SMALLKNOB - SCROLL to position the waypoint to be deleted, at
the top of the dispiay.

4. SEL - PRESS
The selected waypoint flashes, in this case LAXv.

5. SMALLKNOB - SCROLL o display "- - -",
"- - " is at either end of the database.

6. ENT - PRESS
LAXv is deleted from the Flightplan. The flightplan automatically
sequences, and MRY r becomes the "To" waypoint.

NOVEMBER 1991 N-35



DELETING FROM FLIGHTPLAN PAGE NAVIGATION

9. Repeat steps 4 through 6 to continue removing waypoints from the
flightplan, or TURN the LARGE KNOB to stop.

Deleting the Active Flight Plan .

While viewing the flight plan, turn the small knob counterclockwise

until the 618 displays "ENT TO DELETE FLT PLAN". Note that

pressing the "ENT" button will delete the flight plan that the amrow is

pointing at. If there are multiple flight plans entered, only the group of !
waypoints which the arrow is peointing at will be deleted. If the arrow is

pointing at a "blank" waypoint, the message "NO WPTS IN FLT PLAN"

will be displayed.

1. MODE - NAV
2. LARGE KNOB - TURN to display the Flightplan Page.

3. SMALL KNOB - TURN counter clockwise to
“ENT TO DELETE FLT PLAN".

4, ENT - PRESS to delete active flight plan. .

Reversing the Active Flightplan

To reverse the active flight plan (the group of waypoints which the
arrow is pointing at), tun the small knob clockwise to the display "ENT
TO REVERSE FLT PLAN". Pressing the "ENT" button will reverse
the order of the active flight plan. Any other inactive flight plans
(groups of waypoints which the arrow is not pointing at) will remain
unaffected. If the arrow is pointing at a "blank” waypoint, the message
"INVALID "TO -->" WAYPOINT" will be displayed.
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1. MODE - NAV

2. LARGE KNOB - TURN to display the Flightplan Page.

3. SMALL KNOB - TURN clockwise to
“ENT TO REVERSE FLT PLAN".

4. ENT - PRESS t@ive flight plan.
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NOTES:
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DELETING WAYPOINTS IN THE PILOT CREATED

DATABASE

You now delete the waypoint you created in a previous example, MRY
from the PILOT CREATED DATABASE. This automatically deletes
the waypoint from the PILOT COPY DATABASE; however, deleting a
waypoint from the PILOT COPY DATABASE does NOT delete it from
any other database.

1.

2.

MODE - WPT

SMALL KNOB or LARGE KNOB - TURN to display PILOT
CREATED DATABASE.

ENT - PRESS

LARGE KNOB - SCROLL to display the waypoint, MRY Cg, or press
SEL and use LOOK FOR to display the waypoint.

SEL - PRESS with the MRY Cr waypoint displayed.
The prompt, ENT TO DEL WPT appears.

ENT - PRESS .
The waypoint, MRY g, is deleted from both the PILOT CREATED
and PILOT COPY databases.
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NAVIGATION EDITING A PREVIOUSLY CREATED WAYPOINT

EDITING A PREVIOUSLY CREATED WAYPOINT

If you wish to edit a waypoint you have stored in the PILOT CREATED
DATABASE, follow the procedure for deleting a PILOT CREATED
waypoint, except in step 5, press SEL a second time to display ENT TO
EDIT WPT. You may then edit the waypoint in the same manner as when
creating a new waypoint.
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NAVIGATION DELETING IN THE PILOT COPY DATABASE

DELETING IN THE PILOT COPY DATABASE

You are now deleting a waypoint you copied in a previous example,
LAXv, from the PILOT COPY DATABASE.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display the PILOT
COPY DATABASE.

3. ENT-PRESS

4. LARGE KNOB - SCROLL to display LAXv, or press SEL and use
LOOK FOR to display the waypoint.

5. SEL -PRESS
The prompt, ENT TO DEL WPT, appears.

. 6. ENT - PRESS
The waypoint is deleted from the PILOT COPY DATABASE.

Note
A waypoint that is being used in the Flightplan cannot be deleted.
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DUPLICATE NDB IDENTIFIERS

. There are no duplicate identifiers within any one state in the NORTH
AMERICA DATABASE with the exception of a small number of ND'Bs,
all of which have two-letter identifiers. Anytime you access an NDB with
a two-letter identifier, check to be sure you've found the one you wanted.
If another NDB exists with the same identifier, it exists "next door" in the
database. You may access it by turning the LARGE KNOB one increment.
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DISPLAYING INFORMATION

The NORTH AMERICA DATABASE contains all U.S. public-use
airports, all intersections with five alpha-character designators, alil VORs
and NDBs, all public-use heliports and seaplane bases, and ail major
military bases. Also, information such as the longest runway length, all
ATIS frequencies, tower frequencies, VOR frequencies, NDB
frequencies, and ground frequencies are contained in this database.

CAUTION
All three-character military base identifiers are bracketed by a
heavy bar (Example: R SUU 1 ). Four-character military
identifiers are displayed with 1 after the last character in the
identifier. Do not land at a military base unless you have an
emergency or prior approval.
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INTERPRETING INFORMATION

. Begin by displaying the NORTH AMERICA DATABASE LISTING
FOR LAX (Los Angeles International Airport).

1. MODE - WPT

2. SMALL KNOB - TURN to display the NORTH AMERICA
DATABASE.

3. ENT-PRESS

4. ENT - PRESS again to select APT ID.

5. SMALL KNOB - SCROLL to display a flashing "L".
6. ENT - PRESS

. 7. Steps 6 & 7 - REPEAT to enter the "A", "X", and " ".
The LAX listing is displayed.

Note
The entire LAX listing contains a considerable amount of
information. When a waypoint is first located in a database,
only the first (top) three lines of the listing are displayed. The
entire LAX listing is depicted on the following page in the left
column, An explanation of each item in the list is shown in the
column on the right. Think of the three line display on the unit
as a "window" over this list. If you turn the SMALL KNOB one
increment clockwise, the window will move down three lines;
turn it one increment counterclockwise, and the window will
move up three lines. If the window is already at the top of the
list, and you turn the SMALL KNOB counterclockwise (up),
it will "circle" to the bottom of the list. If the window is already
at the bottom of the list, and you twrn the SMALL KNOB
. - clockwise (down), it will circle to the top of the list. Pressing
"SEL" will cause the first information page to be displayed.
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INTERPRETING INFORMATION

NAVIQATION

LAX CA

176 1214

ATIS
13585
13380

12205

13390
11880

12098

GND
12185
12175

CLR DEL
12140

APPOEP
12620
12430

APP/OEP
12850
12480

APP/DEFP
1248 0

1119
11170

108s0
10989

RUNWAYS

Tower frequencies

Ground control frequancies

ILS froquencies

Displayed In descending order, longest first

Rurmway 7 Loft/25 Right
Rurway 7 Right/25 Leit
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NAVIGATION INTERPRETING INFORMATION

RUNWAYS
6R/24L Runway & Right/24 Left
6L/24R Runway 6 Leit/24 Right
12000 L Longest rwy 12,000 {rourdled down to nearest 100} L = iighted.
PAVED RAunway surface paved (NOT PAVD = not paved)
ELV 126 Alrport Elevation 126°
FUEL YES Fuel is available
LAX CA Identifler and state
33°5655 Lathtude
118°2443 Longitude

LAX has a full-time tower, so there is no CTAF page displayed, but a
typical example is shown below.

CTAF Common Traffic Advisory Frequency
12290

Note
CTAF is for use when Tower or Unicom operations are closed,
or do not exist,

Turning the LARGE KNOB allows you to display "nearby” (according
to alphanumeric order) listings in the NORTH AMERICA DATABASE.
For example, if you are viewing LAX and you turn the LARGE KNOB
clockwise one increment, you are displaying the listings for LAO1 (Basile,
LA). When viewing LAX, turn the LARGE KNOB one increment
counterclockwise, you are displaying the listings for LAW (Lawton, OK).
Note that all waypoints are sorted in alphanumeric order according to
IDENTIFIER. Therefore, the listing for Newport, OR is not in the "Ns",
but rather in the "Os", because the airport identifier is ONP.
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INTERPRETING NAVAID INFORMATION

INTERPRETING NAVAID INFORMATION

. The information available on Navaids and intersections is depicted below.
VORs are all listed together alphanumerically in the database as are NDBs
and intersections. For example, if you locate a VOR entry, the entries
"surrounding” it will also be VORs. Each NAVAID listing is two pages
long. All NDDBs have "n" after the final character in the identifier, and all
VORs have "v" after the final character in the identifier.

Note

NAVAID displays depict bearing to, not radial from, the
NAVAID. The only time the unit recognises a Radial From is
when defining a PHANTOM WPT as a Radial From a

reference point,
UBGvy OR Identifier and State
. 11740 Frequency
343 92 Bearing and Distance from your position
NAVAID
UBGv OR Identifier and state
4F 2120 Latitude
122 5862 Longitude
ACORN TX Identifier and State
INTERSECTION 093 1512 Bearing and Distance from your position
ACORN TX Identifier and state
31° 5537 Latitude
095 1780 Longitude
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SEARCHING BY CITY

Suppose you wanted to find information on Newport, OR, but you did not
know the airport identifier was ONP.

Note
The NORTH AMERICA DATABASE is sorted
alphanumerically according to identifier, not city.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display NORTH
AMERICA DATABASE.

3. ENT-PRESS
4, SMALL KNOB - TURN to display city.

5. ENT -PRESS

: Note :
If you wanted to restore the name of the last city you searched
for, press ENT again. With the name restored, pressing ENT
once more will initiate the search. Press "SEL" to go to the
desired character to change.

6. SMALL KNOB - SCROLL to display "N".
7. ENT - PRESS
8. Steps 6 & 7- REPEAT to enter the E, W, P, O, R, T, _.

The first waypoint found is Newport, VT, instruct the unit to continue
its search.
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9. SEL-PRESS
CONTINUE LOOKING FORWARD is displayed.

Note :
You normally search the database FORWARD according to
alphanumeric order; however, if you wish to display a waypoint
you previously elected to pass-up, you may select BACKWARD
with the SMALL KNOB after completing Step 9.

10. ENT - PRESS
This time the search locates the listing for Newport, ME, and again
you must instruct the unit to continue its search.

11. SEL - PRESS

12, ENT - PRESS .
This time the search locates the listing for Newport, AR, continue the
search. '

13. SEL - PRESS

14. ENT - PRESS
The unit displays the listing for Newport, Oregon.

15. SMALL KNOB - TURN to display additional information on Newport,
OR (ONP). .

NOTE
Names like "Los Angeles” must be entered without the space
between the words
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SEARCHING FOR A NAVAID OR INTERSECTION

After selecting the LOOK FOR feature in the NORTH AMERICA
DATABASE, turn the SMALL KNOB to display either NDB,
INTERSEC, or VOR, as required, and execute the search according to
the waypoint identifier.
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NAVIGATION ABBREVIATED SEARCHES

ABBREVIATED SEARCHES

At times you may not know the entire identifier for a waypoint, or you may
not know the spelling of a city name. Also, you may not want to enter alt
the characters in a long city name, or the city name may contain more than
the eight characters it is possible to display. The unit always "searches” for
matches that begin the same as the sequence you’ve entered.

Suppose you're planning a flight to Syracuse, KS, but you’re not sure how
to spell the city name, and you don’t know the airport identifier.

1. MODE - WPT

2. SMALL KNOB - TURN to display the NORTH AMERICA
DATABASE.

3. ENT-PRESS |
4. SMALL KNOB - TURN to display "CITY".
5. ENT - PRESS
6. SMALL KNOB - SCROLL to disi)lay "8,
7. ENT - PRESS
8. Steps 6 & 7- REPEAT toenter Y, R, _.
The first city found is Syracuse, NY. Instruct the unit to continue its

search.

9. SEL - PRESS
CONTINUE LOOKING FORWARD appears.

10. ENT - PRESS
 The listing for Syracuse, KS is displayed.
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NAVIGATION EMERGENCY SEARCH WITH SAFE - GLIDE

EMERGENCY SEARCH WITH SAFE - GLIDEn:

IMPORTANT

EMERGENCY SEARCH WITH SAFE - GLIDEruamay be a
valuable resource in an actual emergency; however, the
information it provides should be considered advisory. The
course of action a pilot chooses in an emergency should be
based on the existing conditions. EMERGENCY SEARCH
DOES NOT"CONSIDER" TERRAIN. The unit has no way
of “knowing" if @ mountain or other obstruction lies between
you and an airport. Also, the unit DOES NOT CONSIDER
WIND.

SAFE - GLIDEx is incorporated in the EMERGENCY SEARCH
Feature. When EMERGENCY SEARCH WITH SAFE - GLIDEm is
used, the airports are ordered according to the altitude and distance
required to reach the them. For example, an airport with an elevation of
2,500 ft MSL may be the closest to your location; however, an airport with
an elevation of 500 ft MSL, while being somewhat further, may require
less altitude to reach it. In this case, SAFE - GLIDEmu« prioritizes the
airports so that the airport at 500 ft MSL displays first. Before using
EMERGENCY SEARCH WITH SAFE - GLIDEmw, the feature must be
set in SETUP MODE. (See the SETUP MODE section.)

Using Emergency Search With Safe - Glide m

Without II Morrow encoding altimeter:

APR RUNWAY

RPORT THRESHOLD

POINT)ElcE ————— = ALTITUDE REQUIRED
- = AIRCRAFT GLIDE PATH
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1. APR/ENR & ENT - PRESS simultaneously.

After searching for the nearest waypoints, the altitude required to
glide to the first airport is displayed on the top line. The length of the
longest runway is displayed on the middle line, and the bearing and .
distance are displayed on the bottom line. Press SEL to view airport
identifier, state, and city name. To view information on the displayed
airport turn the small knob. If the runway length at the first airport is
insufficient or the airport is otherwise undesirable, turn the LARGE
KNOB cw to display the next airport. While viewing information, if
you want to return to the first information page for the airport, press
SEL.

Display aftternates between ALT & REQ.
Meaning: altitude required to glide to the airport

Length of longest .
runway

| |
Bearing Distance
IMPORTANT

Your glidepath is based on the information defined in SETUP
Mode. SAFE - GLIDEmw DOES NOT CONSIDER WIND;
however, as you glide toward the airport the ALTITUDE
REQUIRED display will be continuously updated so you can
monitor your progress. You should periodically check the
required altitude as you proceed, especially if you have a
headwind component, During your approach, if the aircraft’'s
altitude becomes less than the required altitude, the airport is
out of range; however, during final approach the required
altitude is above the aircraft’s altitude  because
SAFE - GLIDEmu brings the aircraft to the Airport Reference
Point, not to the unway threshold.

If you want to exit Emergency Search without defining an emergency .
airport as your To waypoint, press APR/ENR and ENT
simultaneously. (If you do not wish to exit Emergency Search, and you

want to navigate to the displayed airport, continue with step 2).
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2. TO-PRESS
The unit switches to NAV mode and the emergency airport is the To
waypoint. The SAFE - GLIDEqn information periodically displays
. over the NAV pages.

Pariodically flashes over NAV page

3. MODE - PRESS
ENT TO DISABLE SAFGLIDE appears. This is to allow you to
disable SAFE - GLIDEm if you are not in an engine-out emergency.
(If you do not wish to exit Safeglide, Press MODE four times to
. re-enter NAV Mode).

NOTE
Changing the Flightplan disables SAFE - GLIDEm«

4. ENT - PRESS
SAFE - GLIDEm displays are discontinued.
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EMERGENCY SEARCH WITH SAFE - GLIDE NAVIGATION

With II Morrow encoding altimeter:

MARGIN
OW FAR THE AIRCRAFT
ULD GLIOE BEYOND THE AF'FI_)
inm

APR RUNWAY
égE(R)E!;IrCE - THRESHOLD
POINT)  —r-w-wemr = BEST GLIDE (DEFINED IN SETUP MODE)
s = AIRCRAFT GLIDE PATH
............... = POSSIBLE GLIDE
1. APR/ENR & ENT - PRESS simultaneously. .

After searching for the nearest waypoints, the length of the longest
runway is displayed on the middle line, and the bearing and distance
is displayed on the bottom line. If the displayed airport is within the
gliding range of the aircraft GLIDE OK appears on the top line. This
display alternates with a display showing how far (proceeded by a "+"
sign) the aircraft could glide after reaching the airport. If the airport
is out of range, TOO FAR appears and alternates with the distance
(proceed by a "- " sign} the aircraft would land short of the airport.
Press SEL to view airport identifier, state, and city name. To view
information on the displayed airport turn the small knob. If the runway
length at the first airport is insufficient or the airport is otherwise
undesirable, turn the LARGE KNOB cw to display the next airport.
While viewing the airport identifier, state, and city name, press SEL to
again view the GLIDE OK/TOO FAR page. If the Identifier/State/City
page is displayed, and the airport is out of range, the city name flashes.
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NAVIGATION

EMERGENCY SEARCH WITH SAFE - GUDE

Indicates alrcraft will glide 3.7 nm beyond airport.
| Indicates airport is within gliding range.
Top line of display altermates back and forth.

Indicates airport is 1.7 miles too far. Indicates airport is too far.

Top line of display alternates back and forth.

IMPORTANT

Your glidepath is based on the information you defined in
SETUP Mode. SAFE - GLIDEm DOES NOT CONSIDER
WIND; however, as you glide toward the airport the GLIDE
OK/TOO FAR display will be continuously updated so you can
monitor your progress. You should periodically check this
information as you proceed, especially if you have a headwind
companent, During your approach, if the aircraft’s altitude
becomes less than the required altitude, the airport is out of
range, and TOQ FAR appears. However, on short final
approach TOO FAR may appear because the required aititude
is above the aircraft’s altitude. This is because SAFE -
GLIDErv brings the aircraft to the An;part Reference Point, not
to the runway threshold. -

If you want to exit Emergency Search without defining an emergency
airport as your To waypoint, press APR/ENR and ENT simultaneously.
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2. TO-PRESS
The unit switches to NAV mode and the emergency airport is the To
waypoint. The SAFE - GLIDEm information penodlcally appears

over the NAV pages. .

Periodically fiashes with NAY page

3. MODE - PRESS
ENT TO DISABLE SAFGLIDE appears. (If you do not wish to exit
SAFE - GLIDEm, press MODE as necessary to re-enter NAV Mode).

NOTE
Changing the flight plan disables SAFE - GLIDErw.

4, ENT - PRESS
SAFE - GLIDEm: displays are discontinued.
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NAVIGATION ALTITUDE SELECE

ALTITUDE SELECT

This feature alerts you as your aircraft enters the selected altitude or if
your aircraft strays above or below the selected altitude by a user-specified
value. The unit must be connected to a II Morrow altitude encoder and
the altimeter setting must be input, Also, the feature must be set in SETUP
MODE. (See the SETUP MODE section.)

Using Altitude Select

Nav Mode Alert:

After setting-up Altitude Select (if Altitude Select is on), as you fly into
the selected altitude range while in NAV or AIRSP Mode, ALTITUDE
flashes on the bottom line of the NAYV display and the buzzer (if connected
and selected) sounds four double beeps. When leaving the selected
altitude range, the alert ("Altitude" Flashing and buzzer beeping)
continues until you acknowledge it by pressing ENT or return within the
altitude range.

NOTE
Single beeps indicate the WARN light has come on. Double
beeps indicate Altitude Alert.

. Fashes on NAY pags untll alert is
acknowladged by pressing ENT.

Acknowledging An Alert:

This procedure stops the alert.

1. ENT -PRESS
The alert ceases.
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ALTITUDE SELECE NAVIGATION

Selecting a New Altitude Setting in NAV Mode:

This procedure changes the Altitude Select setting while in NAV mode. .
1. MODE - NAV "

2. LARGE KNOB - TURN to display any page except Present Position
and Flightplan page.

3. SEL-PRESS '
The ALT - SEL page appears and the current selected altitude
flashes.

4. SMALL KNOB - TURN to select the new altitude.

5. ENT-PRESS
The NAV page reappears, and the new selected altitude entered.
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NAVIGATION USING NAV PLANNER

USING NAV PLANNER

Note

The primary purpose of NAV PLANNER is to display bearing
and distance to a waypoint from a waypoint other than your
present position. You may use NAV PLANNER to view bearing
and distance from your present position provided your present
position has been determined as the original waypoint;
however, this information is on the bottom line of the first page
of each waypoint listing. To use NAV PLANNER, the
waypoints you are interested in MUST first be copied into the
PILOT COPY DATABASE.

1. MODE - WPT

2. SMALL KNOB or LARGE KNOB - TURN to display PILOT COPY
DATABASE.

3. ENT-PRESS

4, LARGE KNOB - SCROLL to display ENT FOR NAV PLANNER,
located at both ends of the PILOT COPY DATABASE.

3. ENT-PRESS
The NAV PLANNER page is displayed.
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USING NAV PLANNER NAVIGATION

6. SMALL KNOB - SCROLL to display desired "Fr" waypoint.

7. ENT - PRESS

8. SMALL KNOB - SCROLL to display "T'o” waypoint.
The bearing and distance is displayed on the bottom line. You may
scroll the SMALJI. KNOB to display bearing and distance to other
waypoints in the PILOT COPY DATABASE.

Displaying Information When Using NAV PLANNER

1. Desired waypoint - DISPLAY flashing identifier using NAV
PLANNER feature.

2. SEL-PRESS
3. SMALL KNOB - SCROLL to display information.
4. SEL - PRESS to return to the NAV PLANNER page.

If it is not on the first information page, press "SEL" twice to return
to the NAV PLANNER page.
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NAVIGATION ALTIMETER AND VNAY SETUP

ALTIMETER AND VNAV SETUP

Note
Your unit MUST be connected to a Il Morrow encoding
altimeter, and the altimeter set before your altitude (ALT) is
displayed. Since you may edit (customize ) the NAV pages, it
is possible to have your ALT and VNV read-outs on separate
pages, or on the same page in the reverse order (from top to
bottom) from the default (factory) page. If you have reversed
the order of the read-outs, VNAV setup is enabled before SET
ALTIMETER, the reverse of the order discribed here. Setting
the altimeter is possible without the altitude encoder installed,
but in this case no altitude information is available to the
LORAN. Ifyou have edited the default page so that VNV and
ALT are on different pages, you are only able to adjust VNAV
on the VNV page, and SET ALTIMETER on the ALT page.
VNAV and ALTIMETER Setup is disabled when you are

. currently editing NAV pages.
To Set Altimeter
1. MODE - NAV

2. LARGE KNOB - TURN to display page with ALT.

3. SEL-PRESS
Press SEL twice if the altimeter has already been set. ENT TO SET
ALTIMETR is displayed.
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ALTIMETER AND VNAV SETUP NAVIGATION

4. ENT -PRESS

5. SMALL KNOB - SCROLL to set current altimeter setting or field
elevation.

Note
When you turn the power on, the unit will note any change in
the barometric pressure since it was shut off, provided your
position has not changed and you do not acknowledge the .
altimeter setting until the WARN light goes out. The unit will
automatically adjust the alumeter setting to maintain the
previous elevatmn. '

6. ENT - PRESS

To Adjust VNAY Settings

1. MODE - NAV
2. LARGE KNOB - TURN to display VNV page.
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NAVIGATION ALTIMETER AND VNAV SETUP

3. SEL - PRESS three times
H your unit is not connected to a II Morrow encoder, only press SEL
twice. ENT FOR VNAYV SETUP is displayed.

4. ENT - PRESS

5. SMALL KNOB - TURN to adjust the desired GSA (Glide Slope
Angle). The possible settings range from 0.0 to 9.9 degress.

6. ENT - PRESS

7. SMALL KNOB - TURN to adjust the first three EL digits. This defines
the altitude you wisl: to descend to.
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ALTIMETER AND VNAV SETUP NAVIGATION

Note
When you are flying to an airport in the NORTH AMERICA
DATABASE, the EL altitude is auwtomatically set to the
elevation of the destination airport.

8. ENT - PRESS

9. Steps 7 & 8 - REPEAT to enter the remaining two EL digits.

Note
If your unit is connected to a II Morrow encoding altimeter,
the ARIV light will flash approximately two minutes before
reaching the Top of Descent Point. The ARIV light continues
to flash for approximately 20 seconds.
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NAVIGATION CHANGING COURSE WHILE ENRQUTE

CHANGING COURSE WHILE ENROUTE

Any number of factors, such as weather along your route of flight or ATC
instructions, may cause you to deviate from your intended course. Once
off course, it’s often preferable to define a new course direct to your
destination from your present position rather than return to your original
course.

1. FRM - PRESS twice.
Regardless of the mode you’re in, the unit automatically inserts your
present position as the departure waypoint, and switches to NAV
mode,
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NAVIGATION LINING-UP WITH A RUNWAY

LINING-UP WITH A RUNWAY

. You may wish to line-up with a runway to execute a straight-in approach
before you have the runway in sight. Suppose you are approaching your
destination airport from the SE, without the airport in sight, and you would
like to line-up with runway 30. '

1. MODE - NAV

2. LARGE KNOB - TURN to display BRG.

3. Aircraft heading - TURN to intercept the 300 bearing to your
destination. In this example a heading of 270 would provide a 30 degree

intercept angle.

4. BRG display - MONITOR, and when it approaches 300, complete
Step 5.

. 5. Aircraft heading - TURN to 300.

6. FRM - PRESS twice within one second.
You have defined a straight-in course to runway 30.

BRG 200° ™
DST 28
To XYZ
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NAVIGATION POSITION CALIBRATION

POSITION CALIBRATION

I Due to local conditions, the NAV Position Display may be slightly in error.
These errors are generally so small they are insignificant for normal
operations. However, if highly precise navigation is called for, calibration
factors (also called ASFs--Additional Secondary Phase Factors) may be
entered.

1. MODE - NAV
2. LARGE KNOB - TURN to display Position page.

3. SEL-PRESS
"ALT POS?" (Alternate Position) flashes on the top line.

4. SMALL KNOB - TURN to display LAT CAL? (Latitude Calibraticn)
or LON CAL? (Longitude Calibration), as required.

5. ENT - PRESS
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POSITION CALIERATION NAVIGATION

6. SMALL KNOB - TURN (clockwise for -+, counterclockwise for -) to
display the known latitude or longitude.

7. ENT -PRESS
The ASF light is on as a reminder calibration factors are in use. To
remove calibration factors, repeat the above procedure, selecting a
calibration factor of "(" in step 6.
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NAVIGATION ALTERNATE SOLUTION

ALTERNATE SOLUTION

LOPs intersect in two locations, so there are two possible solutions to the
unit’s position calculations. Normally the unit is able to "determine” which
solution is correct. On rare occasions, however, the unit may display the
wrong solution. This error is usually quite easy to recognize because it is
a considerable magnitude. The alternate solution is generally at least
several hundred miles from your position. If the unit is displaying the wrong
solution, you can manually select the correct solution.

1. MODE - NAV
2. LARGE KNOB - TURN to display Position page.

3. SEL-PRESS

4. ENT - PRESS
The other solution is displayed.

5. ENT-PRESS
If you wish to use the displayed position.
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NAVIGATION NEAREST WAYPOINT SEARCH

NEAREST WAYPOINT SEARCH

1. MODE - WPT

2. SMALL KNOB - TURN to display NEAREST WAYPOINT
DATABASE.

p————

3. ENT-PRESS

4. SMALL KNOB-TURN to display APT ID, INTERSEC, VOR, NDB,
or CREATED. :

“

ENT - PRESS _
The nearest waypoint will be displayed. Turning the LARGE KNOB
-clockwise will display the 25 nearest waypoints in succession, with the
nearest first. If you wish to navigate to one of these waypoints, display
the waypoint and press TO.
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NEAREST WAYPOINT SEARCH ' : NAVIGATION

Note
If the WARN light is on, the unit cannot accurately determine :
your position. NEAREST WAYPOINT uses the last “lenown" .
position until the WARN light goes out.
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NAVIGATION AIRSPACE ALERT

AIRSPACE ALERT

The AIRSP light flashes when you are approaching or entering the
following U.S. and Canadian airspace areas: TCAs, TRSAs, ARSAs,
MOAs, Alert Areas, Prohibited Areas, Restricted Areas, CYAs, CYDs,
CYRs, and Class C Control Zones. The configuration of AIRSP mode is
depicted below.

1to 4 pages
of frequencies

Distance and Altitude Baffers

Note
. Adjusting the Distance Buffer and Altitude Buffer is explained
in the SETUP MODE section of this manual The unit comes
with factory settings in these buffers, so it is NOT necessary for
you to make any adjustments in SETUP mode before
proceeding with this example.

The DISTANCE BUFFER defines the distance from airspace areas at
which you would like to be alerted. If your unit is connected to a Il Morrow
encoding altimeter, an ALTITUDE BUFFER is also available. This tells
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AIRSPACE ALERT NAVIGATION

The DISTANCE BUFFER defines the distance from airspace areas at
which you would like to be alerted. If your unit is connected to a Il Morrow
encoding altimeter, an ALTITUDE BUFFER is also available. This tells
the unit the altitude above or below airspace areas that you would like the
AIRSP light to come on. For example, if you were flying 1,200 ft above the
ceiling of a TCA, and your ALTITUDE BUFFER were set at 1,000 ft, the

unit does not bother you with an alert. If your altitude was 800 ft above
the TCA, you would be alerted.

Note
The ALTITUDE BUFFER is not available unless your unit is
connected to a II Morrow encoding altimeter.

TCA = Terminal Control Arca
ARSA = Airport Radar Service Area
TRSA = Tomminal Radar Service Area
PRHB | Prohibited Area
RSTHR [ Restricted Area
ALRT = Akdares

MOA b= Military Cperation Area

C Y A = Canadian Aert Area

C Y D | Canadian Danger Area

C Y R = Canadian Restricted Area
CLASS Ch Canadian Arport Class G Control Zone

Indicates you mre IN the alrapace.

Name will flash wniil you press

ENT o acknowledge The slert.

(If peanse &5 lomger tham eighl
characiers, press SEL o scroll name}.

Saves new The small inob will
sltimeter setting slew the alfimeter

Cantrolling agency

Communication frequencies
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NAVIGATION AIRSPACE ALERT

INTERPRETING AIRSPACE ALERT INFORMATION

. Suppose you’re making the flight depicted below, from Red Bluff (RBL),
California to Cameron Airpark {061), California. The approximate
locations where you would receive airspace alerts have been assigned
letters, and following those letters in the text is an explanation of the
displays you would encounter. This depiction is based on the setting of

20nm in the DISTANCE BUFFER, and assumes the unit is either NOT
connected to a I Morrow enceding altimeter, or that you're flying within

the boundaries of the ALTITUDE BUFFER.

h Y

‘ BEALE AFR
AREA

% NOT TO BE USED
s FOR NAVIGATION

"
Y
SACAANENTO ' \\

UETRO ARSA ‘ \\Cn-ron Alr Park
\ ‘
L
. . \.-’ HATHER AFB ARBA

NOVEMBER 1989



AIRSPACE ALEAT NAVIGATION

A.. When your aircraft comes within 20nm of the China MOA, the AIRSP

light alerts you by flashing. The AIRSP light will stop flashing only after .
you have acknowledged the alert by displaying the flashing airspace name

and pressing ENT.

1. MODE - AIRSP
The name of the airspace (CHINA) is flashing.

_—— Type

" Ranking - according to
proximity to your posttion
Name

Distance from edge of airspace

: Direction, relatlve to airerafl,
towards closest edge of the
alrspace
Heading towards closest edge
of the airspace .
2. ENT-PRESS '

This acknowledges the alert. CHINA and the AIRSP light stop
flashing.

3. SMALL KNOB - TURN for information.

Note
The unit displays an abbreviated name of the controlling
agency for Restricted Areas, Alert Areas, and MOAs.
Communication frequenczes are displayed for ARSAs, TRSAs,
and TCAs.
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NAVIGATION AIRSPACE ALERT

Resetting the IT Morrow Encoding Altimeter

If while displaying information on CHINA MOA you wanted to change
. your altimeter setting, you could use the following procedure.

a. SMALL KNOB - TURN to display (in AIRSP mode) the page
depicting the vertical boundaries of the airspace. This page is one
click clockwise from the page displaying the name of the airspace.

b.SEL - PRESS _
SET ALT is displayed, and the current altimeter setting flashes.

¢. SMALL KNOB - SCROLL to.display correct altimeter setting.
d. ENT - PRESS

4. MODE - NAV

B. Your proximity to BEALE AFB ARSA has activated the alert.

1. MODE - AIRSP
Since you are stilf closer to the CHINA MOA than to the BEALE AFB
ARSA, the first page displayed is the CHINA MOA, but the name
(CHINA) is not flashing because you have already acknowledged it.
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AIRSPACE ALERT NAVIGATION

2. LARGE KNOB - TURN one increment clockwise.
The BEALE alert page is displayed.

3. ENT -PRESS

Note
Normally, after you acknowledge an alert, the AIRSP light
turns solid. However, if a new alert is detected while you're
looking at a previous alert, the AIRSP light does NOT tum solid
until the new alert is acknowledged as well. The AIRSP light
continues to flash until all alerts are acknowledged. The unit
can recognize up to @ maximum of 9 alerts at one time.

4. SMALL KNOER - TURN to display information.

C. Suppose while you're looking at information on BEALE AFB ARSA,
your proximity to HUMMER MOA triggers another alert. The AIRSP
light, which had turned solid when you acknowledged the BEALE AFB
ARSA, begins flashing again.

1. LARGE KNOB - TURN one increment clockwise.
You were diplaying the number 2 alert; therefore, this takes you to
the new alert page, displaying HUMMER MOA as the number 3 alert
area. Regardless of whether you're displaying information or viewing
the main alert page, turning the LARGE KNOB clockwise displays
the next alert, or counter-clockwise the previous alert. '

Note
HUMMER MOA is made up of five areas, HUMMER 1,
HUMMER 2,..HUMMER 5. The unit does NOT recognize
_these individual sections, but rather HUMMER 1-5 MOA as a .
whole. The altitude of the highest section is considered the top
of the entire area, and the altitude of the lowest floor, the floor
of the entire area.
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NAVIGATION AIRSPACE ALERT

2. ENT-PRESS

D). A new alert is triggered by the SACRAMENTO METRO ARSA.
1. MODE - AIRSP

2. LARGE KNOB - TURN to display the SACRAMENTO ARSA.

Note
Two other ARSAs are adjacent to the SACRAMENTO ARSA,
but the unit recognizes all three ARSAs as the
SACRAMENTO ARSA.

3. ENT - PRESS
4. SMALL KNOB - TURN to display information.

Suppose while your viewing information on the SACRAMENTO ARSA,
the CHINA MOA goes out of the range set in the DISTANCE BUFFER.
The unit no longer considers CHINA MOA as one of the five closest
areas, and no longer displays it in AIRSP mode. When you return to the
alert page, the SACRAMENTO ARSA will be renumbered to indicate -
the new order.

Note
Anytime the order, according to proximity to your position, of
the alert areas changes, they are automatically renumbered
and rearranged according to the new order. If you are displaying
an area that drops out of range, the display, AREA OUT OF
RANGE, appears.
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AIRSPACE ALERT NAVIGATION

The inverted wedding cake detail of a TCA is not included in the Apollo
618 memory. Only the outer boundary and the ceiling of TCA’s, ARSA’s,
and TRSA’s are used for alert purposes to simplify the display and
minimize the number of alerts the pilot must acknowledge. The surface is
used as the floor of the entire area for all airport related special use
airspace.

Some Restricted Areas and Military Operation Areas (MOA’S) have a
published floor above the surface.

RESTRICT .ED AREA
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SETUP MODE GENERAL

GENERAL
@

The SETUP Mode configuration is depicted below, and each display is
paired with a page number so that an explanation of that display can easily
be located in this section. The LARGE KNOB is used to scroll through
the SETUP Mode pages. Some of the pages are not applicable to normal
operations. The SERVICE DISPLAYS are normally meaningful only to
service personnel, The SIGNAL INFORMATION displays are likewise
not applicable to normal operations; however, if the pilot encounters an

SERVICE
DISPLAYS
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GENERAL SETUP MODE

unexpected WARN light, or if the WARN light fails to go out within four
minutes after the power is turned on, the pilot may want to view the
ADVISORY WARN page to determine the reason for the WARN light.
H the aircraft is used by more than one pilot, it’s important to scroll through
the PILOT SETUP pages before flight to insure the unit is properly set
up. Begin by entering SETUP Mode

Note
In graphic displays, such as the ones on page S-4, a white
background indicates that the itemn will be flashing. The exact
displays you will see on your unit may differ due to previously
entered settings.
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SETUP MODE GRI AND TRIAD SELECTION

PILOT SETUP PAGES

Pilot Setup contains ten main pages, and is used to customize displays and
make setting adjustments. For example; XTD SENS is used to adjust the
sensitivity of the CDI, and NAV MODE SETUP is used to customize NAV
displays and turn onfoff AUTO NAV SCROLL.

GRI AND TRIAD SELECTION

Look in the LORAN CHAINS section of the Pilot’s Operating Handbook
(PCH) to find the chains that provide ooverage in the area(s) you'll be
flying in.

When you first enter SETUP mode, the page depicting the name and the
GRI of the currently selected chain will appear momentarily, and then the

unit will automatically display the page that depicts the GRI on the top
line.

Display Switches
——
Automaticaily

Note

Each "s" indicates the unit is conducting a search to acquire a
signal from the appropriate station in the chain. After each
station signal has been acquired, the "s" will change to a
lower-case letter (except for the Master, which is always
represented by an upper-case letter), either M,w,x,y orz. When
a triad is selected, either automatically or manually, the
lower-case letter representing each selected station will change
to upper-case. The Master (M) station will always be in the
triad.
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GRI AND TRIAD SELECTION SETUP MODE

1. SEL - PRESS
The display depicting the name of the currently selected chain will
reappear, and the GRI numbers will flash. .

2. SMALL KNOB - TURN to display the desired GRL
The North East USA chain is depicted below.

3. ENT - PRESS
The page depicting the GRI on the top line will reappear, and "Auto" .
will be flashing on the bottom line. This refers to automatic triad
selection. Normally you will use automatic triad selection. Anytime the
power switch is cycled, automatic triad selection is activated.

If Manual Triad Selection is Desired:

a. SMALL KNOB - TURN to display "Manual" after warn lite goes
out.
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SETUP MODE GRI AND TRIAD SELECTION

b. ENT - PRESS
The letters representing the secondaries in the chain will flash,

¢. SMALL KNOB - TURN to display desired secondaries in upper case
letters. '

d. ENT - PRESS
The station letters will stop flashing. To return to automatic triad
selectiog'%ress SEL twice, select "Auto" with SMAILIL KNOB, and
. press ENT,
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SETUP MCDE ALTITUOE SETUP

ALTITUDE SETUP

This procedure is used to select the target and buffer altitudes for the
Altitude Select feature, and to set the altimeter. This is only applicable to
units connected to a Il Morrow Encoding Altimeter.

1.
2

. SMALL KNOB - TURN to select the altitude.

MODE - SETU?P
LARGE KNOB - TURN to display ENT FOR ALTITUDE SETUP.

ENT - PRESS
ALT-SEL ALTITUDE will appear.

SEL - PRESS ‘
The current Altitude Select setting will flash.
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ALTITUDE SETUP SETUP MODE

6. ENT - PRESS

7. SMALL KNOB - TURN one click cw.
The ALT-SEL BUFFER page will appear.

8. SEL - PRESS
The current buffer altitude will flash.

9. SMALL KNOB - TURN to select the buffer altitude,.

10. ENT - PRESS
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"SETUPMODE - - L . ALTITUDE SETUP

11. SMALL KNOB - TURN to display the ALTITUDE SELECT ON/OFF
. page.
"ALTITUDE SELECT will not operate unless ON is selected. To
change the current setting, complete steps 12 through 14 othermse,
sk1p to Step 15.

12. SEL - PRESS
The current setting (ON or OFF) will flash.

13. SMALL KNOB - TURN to select ON or OFF. -~ -

14.ENT-PRESS

15. SMALL KNOB - TURN one click cw to display the SET ALT page.
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ALTITUDE SETUP SETUP MCDE

16. SEL - PRESS
The altimeter setting will flash.

17. SMALL KNOB - TURN to display the correct altimeter or altitude
setting.

18. ENT - PRESS
The altimeter will be set.
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SETUP MODE NAY MODE SETUP

NAV MODE SETUP

This feature allows you to customize your NAV displays and adjust and
activate AUTO NAV SCROLL.

Note

The NAV mode Position page, Flightplan page, and RE TURN
TO page are fixed and cannot be ed:ted.

Editing (customizing) NAY Pages
1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR NAV MODE SETUP.

3. ENT - PRESS

4. SEL - PRESS
"Off" will flash.
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NAY MODE SETUP SETUP MODE

5. SMALL KNOB - TURN to display "On".

6. ENT - PRESS
The unit will automatically switch to NAV mode. The page displayed
will be the first page of the six Nav pages that may be customized. If
using the default NAV pages, this page will be the BRG/DST/To page.

7. LARGE KNOB - TURN to display the NAV page you would like to
edit. The DST/CDI/To page is depicted below. .

8. SEL - PRESS once, twice, or three times to cause the line you wish to
edit to flash. The middle line is shown as flashing in the illustration
below.
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SETUP MODE NAV MODE SETUP

9. SMALL KNOB - TURN to display the desired NAV information.
In the illustration below, GS replaces the CDI line.

10.ENT - PRESS _
Ifyou edited the top or middle line, the next line down will flash. Press
ENT if you do not want to edit the flashing line, or turn the SMALL
KNOB if you want to edit the line and then press ENT. If you want to
edit another page, turn the LARGE KNOB to display the desired page,
and then proceed with steps 6, 7, and 8. Once you leave NAV mode,
the editing feature will automatically be set to "Off."

Restoring Default NAV Pages

Before proceeding, display in SETUP mode the ENT FOR NAV MODE
SETUP page.

1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR NAV MODE SETUP.

3. ENT - PRESS
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4. SEL - PRESS

5. SMALL KNOB - TURN to display "Default".

6. ENT - PRESS
The Default NAV pages will be restored.

Auto Nav Scroll . |
This feature will cause selected NAV pages to scroll at a selected rate.
1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR NAV MODE SETUP.

3. ENT - PRESS
The EDIT NAV PAGES page will be displayed.
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4. SMALL KNOB - TURN to display AUTO NAV SCROLL page.

5. SEL - PRESS
"Off" will flash,

6. SMALL KNOB - TURN to display "On".

7. ENT - PRESS |
HOW MANY PAGES TO SCROLL will be displayed.

8. SMALL KNOB - TURN to display the number of NAV pages you want
to scroll.
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9. ENT - PRESS

10. SMALL KNOB - TURN to display the first page you want in the scroll.

11.ENT - PRESS

12.Steps 10 & 11 - REPEAT to enter remaining pages you want include
in the scroll. .
When this is completed DISPLAY EACH NAYV PG will be displayed.

13.SMALL KNOB - TURN to display the number of seconds you want
each page to be displayed.
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14.ENT - PRESS
The unit will automatically switch to NAV mode, and the selected pages
will scroll.

. To Pause AUTO NAY SCROLL On The Displayed Page

Turning any knob, or pressing any button (except MODE or TQ) stops 7
NAV SCROLL.

To Reactivate AUTO NAV SCROLL After Pausing

1. ENT - PRESS

To Turn AUTO NAV SCROLL Gff
Select "off" in Step 6 of the Auto Nav Scroil procedure.
Note

When the power switch is cycled, AUTO NAV SCROLL will
. default to the last setting used ("on" or "off").
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AIRSPACE SETUP

This procedure is used to turn Airspace Alert On/Off, and select the buffer
altitude and distance.

Activating/Deactivating AIRSPACE ALERT
Note
Thereafter, when the power is turned on, the unit will default
to the last setting used.
1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR AIRSPACE SETUP.

3. ENT-PRESS

4, SEL - PRESS
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5. SMALL KNOB - TURN to display "Off" or "On", as desired.

6. ENT - PRESS

Setting DISTANCE BUFFER

This feature allows you to select the distance from the various airspace

areas that you would like to alerted that you are approaching an airspace .
area. If you have just completed Activating/Deactivating AIRSPACE -
ALERT, leave the AIRSPACE ALERT page displayed, and skip to

Step 4.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the ENT FOR AIRSPACE SETUP
page.

3. ENT - PRESS
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4. SMALL KNOB - TURN to display the DISTANCE BUFFER page.

5. SEL - PRESS

6. SMALL KNOB - SCROLL to display the desired distance.

7. ENT - PRESS
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Setting ALTITUDE BUFFER

The altitude buffer "tells" the unit the altitude above or below airspace
areas at which you want the AIRSP light to alert you. For example, if you
were flying 1,200 ft above the ceiling of a TCA, and your ALTITUDE
BUFFER were set at 1,000 ft, the unit would not bother you with an alert;
however, if your altitude were 800 ft above the TCA, you would be alerted.
With the same 1000 foot setting, if you were flying 1500 foot below the
floor of a Restricted Area, you would not be bothered with an alert. If
you have just completed setting the DISTANCE BUFFER, leave the
DISTANCE BUFFER page displayed, and skip to Step 4.

Note
Ifyour unit is not connected to a Il Morrow encoding altimeter,
the ALTITUDE BUFFER will not exist,
1. MODE - SETUP

2. LARGE KNOB - TURN to display the ENT FOR AIRSPACE SETUP
page.

3. ENT - PRESS

4. SMALL KNOB - TURN to display the ALTTTUDE BUFFER page.
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5. SEL - PRESS

6. SMALL KNOB - TURN to display the desired buffer altitude.
If you select "Unlimited,” you will be alerted to all airspace areas,
regardless of your altitude.

7. ENT -PRESS,
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SETUP MODE SAFE-GLIDE SETUP

SAFE - GLIDEn SETUP

It will be necessary to input the descent rate and best glide speed in the
SETUP mode using aircraft flight manual data to take full advantage of
this feature. This procedure defines the distance the aircraft glides while
descending 1000 feet, and the best glide speed for your aircraft. The unit
uses this distance plus the airport elevation to determine the altitude
required for your aircraft to glide to the airport. The best glide speed is
used only as a reminder. Consult the Pilot’s Operating Handbook (POH)
for your ajrcraft to determine best glide speed, and the distance your
aircraft will travel while descending 1,000 ft. You may want to verify these
figures for your specific aircraft using simulated engine-out power, on an
evaluation flight.

1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR SAFGLIDE SETUP.

3. ENT - PRESS

4. SEL - PRESS
The distance value will flash.
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5. SMALL KNOB - TURN to select the distance your airplane will glide
while descending 1000 feet.

6. ENT - PRESS

7. SMALL KNOB - TURN one click either direction.
The BEST GLIDE page will appear.

8. SEL - PRESS
The best glide airspeed value will flash.
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9. SMALL KNOB - TURN to select the best glide speed.

10.ENT - PRESS
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EXTERNAL INDICATOR SETUP

This feature allows you to control the external warning output from the
Loran to meet your specific needs. Three selections are available:

VFR LITE
If the Apollo 618 is being used to replace an IFR certified unit such as
the model 612, you may choose to select VFR, LITE. This causes the
LORAN VFR annunciator, used in IFR installations, to be lighted
continuously assuring that the pilot is notified the 618 is not certified
for IFR use.

BUZZER
If you choose to install an external warning indicator such as an audio
alert or special purpose warning light, you can activate this indicator by
selecting BUZZER. This selection will cause the LORAN to activate
the warning for the following:

— Approaching the selected altitude (See Altitude Select in
. Navigation section).

— An Altitude excursion (See Altitude Select in Navigation
section).

—- If the WARN light goes on while in flight.

NONE
This selection turns both of the above features off.

1. MODE - SETUP

2. LARGE KNOB - TURN to display ENT FOR EXTERNAL
INDICATOR.
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3. ENT - PRESS
The current selection appears.

4. SMALL KNOB - TURN to display your selection on the bottom line.

5. ENT - PRESS

If Buzzer Is Not Selected:
— The pilot must always acknowledge an alert by pressing ENT.

IF Buzzer Is Selected:
— A brief altitude arrival reminder will be given.

— An altitude excursion will be canceled automatically upon
returning to the altitude range.

' — You may also cancel any alert manually by pressing ENT. .
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MAG VAR (Magnetic Variation)
Your Apollo "knows" the variation for the area you're flying in, and
automatically references NAV pages to Magnetic Course. Magnetic

variation changes slightly from year-to-year, so you will "tell" the unit what
year it is.

Entering the MAG YEAR

1. MODE - SETUP

2. LARGE KNOB - TURN to display the ENT FOR MAG VAR SETUP
page.

. 3. ENT - PRESS
The page depicting the current MAG VAR settings will be displayed.

4. SMALL KNOB - TURN to display MAG YEAR page.
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5. SEL - PRESS _
The current MAG YEAR setting will flash.

7. ENT -PRESS

Selecting "Manual" MAG VAR Setting

If desired, you may manually enter the variation. The Apollo 618TCA
comes from the factory with MAG VAR set to automatic. Thereafter,
when you turn the power on, the unit will default to the last setting used.
If you have just completed setting the MAG YEAR, turn the SMALL
KNOB to display the page depicting the current MAG VAR settings, and
to Step 4.

1. MODE - SETUP

2. LARGEKNOB - TURN to display the ENT FOR MAG VAR SETUP
page.
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3. ENT - PRESS

4, SEL - PRESS

5. SMALL KNOB - TURN to display "Manual".

6. ENT-PRESS |
The current vananon setting will flash.

7. SMALL KNOB - SCROLL to display desired variation, clockwise for
westerly, oounterclockmse for- eastcrly (W=West/E=East).
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8. ENT - PRESS
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SEI'UP MODE - - XTD SENS

XTD SENS (Cross Track or CDI Sensitivity)

You may adjust the sensitivity of the CDI manually, or use Auto
(Automatic) sensitivity. When using “"Auto”, the sensitivity automatically
becomes more sensitive when you are within one nautical mile of your ..
desired course. The CDI bar graph, made up of a series of dots, is only onie
dot wide when you are using automatic sensitivity and are within one
nautical mile of your desired course. When using automatic sensitivity and
you are more than one nautical mile off-course, the bar graph will be three
dots wide, When using manual sensitivity, the bar graph display will be two
parallel rows of dots. The Apollo® 618 comes from the factory with XTD
SENS set to "Auto". Thereafter, when the power is turned on, the unit will
default to the last setting used. In the illustration below, each bar
rcprescnts five dots; the individual dots are not deplcted :

DESIRED 1 MILE
COURSE _ _ RIGHT

AUTOMATIC

Manval XTD Sens - - Automatic XTD Sens - Automatic XTD Sene - -

.2 rowns of dots (no . Single row of dots within 1-mile. 3 rows of dots beyond 1 mile,
middié row) each dot. Bach dot = 005 miles Eschdot = 0.2 mikes
selectable betwesn Eachbar = 0.25 miles Each bar = 10 milcs

0,01 miles per dot ) {five dota per bar) (Five dots per bar)

(0,05 per bar) to 1.0 .

_ (5.0 miles perbar)

Depicted sbove: 0.1 per dot.
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SETUP MODE

Selecting Auto or Manual Sensitivity

1. MODE - SETUP

2. LARGE KNOB - TURN to display the XTD SENS page.

3. SEL - PRESS

4. SMALL KNOB - TURN to display "Auto" or "Manual", as desired.
5. ENT - PRESS
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Adjusting Manual Sensitivity

@ Aiter entering MANUAL seansitivity, the sensitivity value willflash.

1. SMALL KNOB - SCROLL to display the desired sensitivity. Sensmvxty
values for each dot of deflection range from .01 to 1.0 nm.

2. ENT - PRESS.
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SETUP MODE COURSE OFFSET
COURSE OFFSET

This feature allows you to fly a course parallel to the original course, at a

. specified distance. The parallel course may be either left or right of the
original course, at a distance from 0.1 to 99.9 nautical miles (selected in
0.1 nm increments). Normally you will leave the offset value at 0.

Setting COURSE OFFSET
1. MODE - SETUP

2. LARGE KNOB - TURN to display the COURSE OFFSET page.

—

3. SEL - PRESS

4. SMALL KNOB - TURN to display the desired offset value.
Turning the SMALL KNOB left will define a course to the left of the
original course, and turning the SMALL KNOB right will define a
course to the right of the original course.
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COURSE OFFSET SETUP MODE

5. ENT - PRESS
The offset value will stop flashing, and course guidance will be
referenced to the offset course. The OFST indicator will be lighted as
a reminder the offset feature is in use. Repeat the above steps to reset .
the offset to 0. '
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EXTENDED RANGE

This feature allows the pilot to navigate into fringe Loran-C coverage

. areas. When EXTENDED RANGE is activated, the Apollo 618 will lock
onto the current tracking point of the Loran-C pulses. Normally you will
leave EXTENDED RANGE "Off".

Activating EXTENDED RANGE

Activate this feature only in an area with adequate coverage, BEFORE
flying into fringe arcas.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the EXTENDED RANGE page.

Note

EXTENDED RANGE is automatically set to "Off" when the
power switch is cycled. When EXTENDED RANGE is
activated, LATHLONG CAL factors may be adjusted within a
range of +/- 99.9 minutes, instead of the normal range of +/-
9.99 minutes. If EXTENDED RANGE is turned off while the
unit is on, calibration factors exceeding 9.99 will automatically
be set to 9.99; however, calibration factors less than +/- 9.99
will be retained until you remove them. Before proceeding,
display in SETUP MODE the EXTENDED RANGE page.

3. SEL - PRESS
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4. SMALL KNOB - TURN to display "On".

5. ENT - PRESS
Repeat the above procedure to reenter the "Off" setting,
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SERVICE DISPLAYS

There are two service displays. Their purpose is to help technicians
diagnose problems. They do not apply to normal operations; however, it’s
extremely helpful if you have the information on these displays available
when you contact your dealer or the factory concerning a problem.

VERSION

This is used to display the software version number for the operating
system (OPER SYS), the Database Version, the Datecode for the North
America and Seabase/Heliport database {the date the software was last
updated), the Front End Processor (FEP) version number, and the
Datecode for the Airspace database. If you contact your dealer or the
factory, have these numbers handy.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the VERSION (OPER SYS) page.

3. SMALL KNOB - TURN one click cw to display the VERSION
(DATABASE) page.

NOVEMBER 1989 $-43



VERSION SETUP MODE

4. SMALL KNOB - TURN one click cw to display the DATECODE
DATABASE page. '
This displays the date of the North America and Seabase/Heliport
database. .

5. SMALL KNOB - TURN one click cw to display the VERSION (FEP)
page.

6. SMALL KNOB - TURN one click cw to display the DATECODE
AIRSPACE page.
This displays the date of the Airspace database.
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OSC OFST/TMP (Oscillator Offset/Temperature)

This is used to display the OSCs for each station in the chain. This

. information is used by service personal to determine crystal operating
parameters. The TMP display (bottom line) indicates the internat
temperature of the crystal in degrees Celsius. OSC OFST/TMP values
will vary slightly. The following displays are examples only.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the OSC OFST page.
The OFST for M (Master) will be displayed.

. 3. SMALL KNOB - TURN one click cw to display the OSC OFST value
for W (Whiskey).

4. STEP 3 - REPEAT as necessary to display the OFST for the remaining
secondaries. :
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SIGNAL INFORMATION

. There are five main pages contained in signal information displays. They
are used to evaluate the signals from the stations on the selected chain .
They generally do not apply to normal operations; however, if the WARN
light comes on or will not go off, view the ADVISORY WARN page to
determine the reason for the WARN light. If you encounter a problem,
try to record the SNRs, SIGs, and ECDs. This information may be
valuable to service personnel.

TD (Time Difference)

This is used to display TDs for the stations in the LORAN CHAIN. TDs
reflect the distance a receiver is from a station, and are used by the receiver
to define two intersecting LOPs.

1. MODE - SETUP
. 2. LARGE KNOB - TURN to display the TD page.

The TDs {in microseconds) between the Master and two of the
secondaries are displayed on the middle and bottom lines.

SMALL KNOB - TURN one click cw to display the TDs between the
Master and the remaining secondaries in the chain.
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ECD (ENVELOPE-TO-CYCLE DIFFERENCE)

This is used to display the ECD values for stations in the selected chain.
They are used to monitor the distortion of the LORAN-C signal.

1. MODE - SETUP
2. LARGE KNOB - TURN to display the ECD page.

The ECD for the Master is displayed on the top line, and for two of the
secondaries on the middle and bottom lines.

3. SMALL KNOB - TURN one click cw or ccw to display ECDs for the
remaining secondaries. Use the chart at the bottom of this page to help
evaluate ECDs.

+5 Unreliable
+4 Poor
+3 Fair
+2 Good
+1 Good
0 Good
-1 Good
-2 Good
-3 Fair
-4 Poor

. ‘ -5 Unreliable
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SIG (Signal Level)

. This is used to display the Signal Levels for the stations in the selected
chain. Values range from 0 to 100. Provided the receiver has locked onto
the signal, and the SNR values are adequate, the SIG values may drop
very low and still provide adequate navigation information.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the SIG page.
The sigral level for the Master is displayed on the top line, and for two
of the secondaries on the middle and bottom lines.

3. SMALL KNOB - TURN cne click cw or ccw to display the signal levels
for the remaining secondaries.
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SNR (Signal to Noise Ratio)

This is used to display SNRs for the stations in the selected chain, SNR

. values range between 0 and 100, with the higher values indicating a
stronger signal in relation to the amount of noise being received. If the
SNR becomes less than 25, the WARN indicator will come on.

1. MODE - SETUP
2. LARGE KNOB - TURN to display the SNR page.

The SNR for the Master is displayed on the top line, and for two of the
secondaries on the middle and bottom lines.

3. SMALL KNOB - TURN one click cw or ccw to display SNRs for the
. remaining secondaries. _
A reference guide at the bottom of this page is given below to help
evaluate SNR values,

Excellent
Good
Fair
Poor
No signal

Low SNR values can be caused by one or more of the following factors:
. 1) A position in, or near, a fringe coverage area.

2) Improper installation of the antenna, power cables, or grounding.

3) Atmospheric interference caused by storms, lightning, sunspots, etc.
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4) Strong Low Frequency transmissions.

5) Noisy local conditions with interference being generated by
industrial switching equipment, local telephone transmissions,
precipitation static, etc.

6) Operating in a shielded area, such asin a hangar, or near power lines.
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ADVISORY

‘When the WARN indicator is lighted, this is used to display the reason
for the warning,.

1. MODE - SETUP

2. LARGE KNOB - TURN to display the ADVISORY page.
If the WARN indicator is off, the bottom line will display OFF. If the
WARN indicator is lighted, one of the following messages will appear
on the bottom line of the display: GRI, SNR, BLINK, TRACKING, or
MATH ERR.. The meaning of these messages is shown at the bottom
of this page.

GRI - Displayed when insufficient transmitters (i.c. fewer than a master
and two secondaries) are being tracked, or automatic triad selection has
not been completed.

SNR - Displayed when the SNR of a transmitter in the triad is
insufficient.

BLINK - Displayed when a secondary blink condition is detected.

TRACKING - Displayed when a secondary has jumped 10 or more
microseconds.

MATH ERR - Displayed when the computer has detected an error in
its mathematical calculations.
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