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Il MORROW INC.
Limited Warrantn
(Avionic Loran Products)

1.

Il Morrow warrants to the original consumer
purchaser that I Morrow products will be free of
defects In materlals and workmanship, under
normal use, for the pericds described below. The
wamanty begins on the original retail delivery date,
or on the date of first use, whichever occurs sarlier.
Avlonic Loran receivers are covered for 26 months
after delivary or first use, whichever is sarlier.
Arntennas and antanna preampliflers are coverad
for a perlod of 12 months after delivery or first use,
whichever ks earier. This warranty shall be
effective only if and whaen (I) | Morrow receives a
completed warranty registration card with respect
1o the spectific product unit found to be defective;
{ii) the unit was installed by personnel certified by
the FAA to install avionic equipment and copy of
FAA Form 337 documenting the installation Is
provided to H Morrow {except for homebuilts); (i}
1i Morrow recaives notlce of such delect during the
period of the warranty; and (iv) the consumer
purchases the unit in the United States or Canada.
{il Morrow’s sole and exclusive liability for breach
of warranty shall be (at Il Morrow's optian) to repalr
or replace the defactive Il Marrow products or
return the purchase price for any defective
products that are raturned during the warranty
period. 1l Morrow products repaired of raplaced
under this warranty are subsequently warranted
only tar the remaining, unexpired portion of the
warranty period applicable to the original product.
If Il Morrow elects to repalr or replace the product,
11 Morrow shall have a reasonable time to do so.

2 Limitati ranti

TO THE EXTENT ALLOWED BY LAW, ANY
IMPLIED WARRANTIES, INCLUDING ANY
IMPUED WARRANTY OF MERCHANTABILITY OR
FITNESS FCR A PARTICULAR PURPOSE
APPLICABLE TO Il MORAOW PRODUCTS ARE
UMITED IN DURATION TO THE DURATION OF
THESE WRITTEN WARRANTIES. Some states do
not allow limitations on how long an implied
warranty lasts, so the abave limitation may not
apply to you.

3.Exclusion of Remedles and Liability
IN NO EVENT SHALL I] MORROW, ANY
DISTRIBUTCR, OR THE SELLING DEALER BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES
NCLUDING LOSS OF PROFITS, LOSS OF TIME,
R INCONVENIENCE) WHETHER BASED ON
CONTRACT, TORT, STRICT LIABILITY OR ANY

OTHER LEGAL THEORY EVEN IF Il MORROW,
SUCH DISTRIBUTOR, OR THE SELLING DEALER
WAS ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. Some states do not all limitations of
incidental or consequentlal damages, so the abave
limitation may not apply to you.

4.Limitation of Warranty

The Jﬁrsgft:ior:g rvz)manty shak niot apply (o defects
resuiting @) improper or inadequate
malntenance; (b) unauthorized modification of the
products; {c) operation of the products outside of
thelr environmental spacifications; {d) Improper
installation; {g) neglect, misuse or abuse of the
products; (1) Integration with other products not
covered by a Il Mormow warranty; or (g) expasure
1o corrosive environments. This warranty shall not
apply to any products not manufactured by Il
Marrow. No one is authotized 1o change or add to
this wamranty.

5.Technical Assistance

The warranty set forth above shall not be enlarged,
diminished or affected by, ard no obligation or
labiity shall arlse from Il Marrow, any authorized
dealer or any other person rendering of technical
advice, assistance or sarvica in connection with the
salectlon, purchase or use of any Il Morrow
products.

6.Installation

Il Morrow makes no warranty with respact to any
Installation of | Marrow products by I Morrow, any
authorized dealer or any other person.

7.0ther Rights
This warranty gives you specific legal rights. You
may also have other rights which vary from state to
state. ’

8.Place of Repalr or Replacement

In order to obtain the banefits of thls warranty, the
defective Il Momow products must be retumed 1o I
Morrow at its plant at 2345 Turner Road, S.E.,
Salem, Oragon 97302, Il Morrow Service Center, or
to an authorized dealer, with transportation
charges prapald. | Marrow shall pay for the retum
of the repalrad or replaced || Morrow products to
you by surfaca transportation,




A message to our customers:

This manual is intended to supply you with information to help you operate and
obtain the most from your I Morrow equipment. By following the instructions
contained in this manual you will be able to take advantage of the many features
offered in this unit.

II Morrow is committed to designing quality aviation navigation products that will
supply our customers with years of maintenance free operation. Your experienced
Il Morrow dealer can provide quick service or answer any questions concerning
the APOLLO® Model 604 should the need arise.

The design engineers and I are pilots, and as a result our aviation products are
designed with the needs of the pilot in mind. The APOLLO® Model 604 is
designed to be an easy to use, reliable, and accurate method of navigation, I've
always felt that people were the most important factor in the development,
manufacturing, and technical support of our products. As a result of this belief, our
relationship with our customers and support of our products does not end with the
sale of the product. I wish to personally thank you for purchasing a I Motrow, Inc.
product.

While the APOLLO® Model 604 LORAN-C receiver with the FLYBRARY®
database provides a powerful tool for direct point-to-point navigation in the prime
coverage areas, the pilot is urged to also utilize current and appropriate navigation
charts and information. II Morrow, Inc. makes every effort to provide the most
up-to-date and accurate information available in the creation of the
FLYBRARY® database. However, you should never rely solely on any single aid
to navigation or source of informaticn.

Ray E. Morrow, Jr., President
II MORROW Inc.

Copyright ©1987 by Il MORROW INC.

FACTORY EAST COAST SERVICE CENTER
2345 Turner RA., S.E. 411 Telegraph Rd., Suite 203
Salem, Oregon 97302 USA Cdenton, MD 21113
(503) 581-8101 (301) 674-6050 1-800-831-8050
SOUTHEAST SERVICE CENTER
102 8. 22nd St., Tampa, FL. 33605
(813) 247-4912
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INTRODUCTION

This manual is intended to provide you with a thorough knowledge of the
APOLLO® Model 6045 operations and displayed information, This manual is
divided into nine sections. The first section, "Getting Started,"” introduces you to
the controls and some of the basic operations. There are six sections that deal in
detail with each of the operating modes. On the back cover of each of the mode
section dividers there is a road map of the contents of the operating mode, The
section on LORAN-C provides you with a little theory on how LORAN-C works
and detailed maps of each of the LORAN-C chains includedwith your APOLLO®
604. The Apgendiccs section includes advice for care and installation,
FLYBRARY® cartridge replacement, a glossary of terms, a troubleshooting
guide, and an index,

The LORAN-C system is intended to be used as a radio navigation aid. The
APOLLO® Model 604 receives the transmitted signals, computes your location,
and other navigation information. Because of the use of Low Frequency (LF) radio
waves LORAN-C coverage is very good over all types of terrain and is not limited,
like VORs or DME, to line-of-sight transmission.

AlINAV displays are based on Great Circle (the shortest distance across the earth’s
surface) navigation providing you with direct enroute information including
Bearing and Range (BRG & RGE), Track Angle (TRK), Ground Speed (GS),
Estimated Time Enroute (ETE), and Cross Track Distance (XTD) to the
destination and from the point of origin. Point-to-Point Desired Track (DTK)and
the distance between any two (%redefined waypoints, and many other capabilities
are present in the APOLLO® Model 604. Of special interest is the optional
FLYBRARY® with nearly 10,000 waypoints already present in the APOLLO®
Model 6(4s’ nonvolatile memory. These waypoints hold the locations of many
airports, and all VORs and NDBs within the continental United States, Alaska,
and Canada, along with their official designations to allow simple flight planning.
The INFO Mode contains detailed information for each airport: City, State, Name,
Identifier, Tower frequency, Ground frequency, ATIS, ILS, CTAF, Clearance
Delivery, Approach frequency, Localizer frequency, Unicom frequency,
Elevation, Runways (number, length, and lights), and if Services are available.
INFO Mode provides the Identifier and frequency for all VORs and NBDs. One
hundred vacant waypoints are available to the user for individualized entry. The
APOLLO® Model 604 will allow you to enter the present position and reference
navigation information cither TO or FROM present position. The APOLLO®
Model 604 will automatically select the proper triad and magnetic variation for
your location. In the TRIP Mode you may easily set up a flight plan of up to nine
legs that will automatically sequence to each leg.

The state-of-the-art design of the APOLLO® Model 604 possesses many more
features to make navigation and flight planning reliable and quick for the pilot,
This manual provides easy to understand instructions to allow the operator the
ability to utilize the many features available in the APOLLO® Model 604.
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GETTING STARTED

The APOLLO® Model 604 will provide you with years of reliable service as an
accurate navigation device. The keys to the successful use of the APOLLO®
Model 604 are proper installation and proper operation, Installation of the
receiver and antenna system should be performed by qualified service personnel
following the installation instructions, applicable regnlations, and standards.
Proper operation is the responsibility of you, the pilot, and is accomplished by
a thorough working knowledge of the equipment, including its abilities and
limitations. This knowledge is best obtained by reading the manual and
practicing with the unit before using it in flight.

Before you get started with your APOLLO® Model 604 there are a few points
to remember. The FLYBRARY® and INFO Mode data are in permanent
memory and cannot be damaged by the operator. The LIST knob is the large
outer knob and the DATA knob is the small inner knob. You may turn the
knobs in either direction to get to information, Rermember that one nautical
mile (nm) is approximately 1.15 statute miles {or 6076 feet).

Note that the displays have two sizes of numbers. The larger size numbers are
whole numbers. The smaller size numbers mean that they follow a decimal
point. For example, the Range (RGE) shown as ZRGE 3557 :is 355.7 nm.
The smaller "7" meaning 0.70 nm.

Operation of the APOLLO® Model 604 is quick and easy when the proper
procedures are followed. This section provides a summary of the most used
procedures. A full explanation of operating functions is provided in the other
sections of the manual and should be read. A checklist of the steps for normal
operation is given on the next page. When the aircraft is operated by different
people over a period of time, the preflight checklist should be followed to insure
that the unit is properly set up. The Model 604 will prompt you for information
when it is required or when you request sumething by pressing SEL. The digits
for the required data will flash. Turn the DATA knob to display the needed
information (data). Pressing the ENT button provides an affirmative (YES)
response. Pressing another button or turning one of the knobs implies a negative
(NO) response. Most data entered by pressing the ENT button will remain in
memory even after the power is turned off (exceptions will be noted in the
appropriate section). For instance, to select a new GRI, the request is made by
pressing SEL while viewing the GRI display in SETUP Mode. The GRI number
will flash to let you know that this is the value to be changed. Turn the DATA
knob to show the desired GRI. Then, press ENT. The GRI will be held in
memory until you change it.

OP142-04 : Page A-1



BASIC STARTUP STEPS

Most operations of your APOLLO® Model 604 are automatic after you have
entered a few basic pieces of information. Many other features are available as
you wish to use them. The main purpose of your Model 604 is to navigate
accurately and simply. :

1.

Enter the GRI {Group Repetition Interval) that provides the best signal
coverage for your area. The APOLLO® Model 604 will keep this in memory
until you change it. As you can see from the LORAN-C coverage maps in
Section H, you probably will not have to change your GRI very often.

Enter the waypoints into the TRIP Mode. Select the waypoints from either
the FLYBRARY® or the operator entered (USER) waypaoint regions.

Activate TRIP, switch to NAV Mode, and you are ready to fly.

PREFLIGHT CHECKLIST

POWER-UP. Turn the unit on by pushing in the power switch. The WARN
light will then appear during the warm-up period. Remember that POS and
most NAV Mode information will not be accurate. However, you may still
perform many functions while the WARN light is on. You can, for instance,
enter your TO and FROM waypoints, check the desired track and distance
between waypoints (DTK and distance), and use most of the functions in
SETUP Mode.

SETUP. Press the MODE button to reach SETUP Mode.

CHECK GRI. Check that the GRI is correct for your area. Use the map on
pages A-8 and A-9 or the LORAN-C coverage maps in Section H to select
the best GRI for your area.

CHECK ADVISORY. Turn the LIST knob one position clockwise (cw) and
check the ADVISORY pages for any problems. If everything is OK, continne.
If not, see page G-7.

CHECK AUTO-NAV. Turn the LIST knob three positions cw, press ENT,
and then turn the AUTONAY function on or off as you desire by pressing
SEL, turning, the DATA knob (for "ON" or "OFF"), and then pressing ENT.

CHECK COURSE OFFSET. Push MODE button back into SETUP. Turn
the LIST (large) knob five positions cw and make sure Course Offset (OFST)
is set to 0.0.

CHECK CROSS TRACK DISTANCE SENSITIVITY. Turn the LIST knob
one position cw and check the Cross Track Distance (XTD) Sensitivity for
your desired value (0.20 nm is a good start),

SETUP AIRSPACE. Turn the LIST knob one position ¢cw and then press

ENT to view Airspace Setup status. Then turn the AIRSPACE Warning
function on or off as you desire by pressing SEL, turning, the DATA knob (for
"ON" or "OFF"), and then pressing ENT, Now, turn the LIST knob to view the
Warning Distance. Press SEL, turn the DATA knob to the desired Distance
(0 - 99 nm) and press ENT.
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FRONT PANEL CONTROLS

DESCRIPTION

Pressing the MODE button will allow you to gain access to the
operating modes (NAV, TRIP, POS, WPT, INFO, & SETUP).
The current mode will be noted by the appropriate lighted
annunciator on the right side of the display panel.

Pressing SEL enables the displayed value to be changed. The
selected value will flash, SEL is also nsed as a "NO" response.

ENT must be pressed after the selecied data has been changed,
unless otherwise noted. ENT is also used as a "YES" response.
The ENT arrow key will provide horizontal serolling to the left
or move the display to view information that is longer than can
be shown in one display panel.

Pressing TO while in TRIP, WPT, POS, or INFO Mode will set
the displayed waypoint as the destination.The unit will then
automatically switch to NAV Mode.

Pressing FRM while in TRIP, POS (coordinate display only),
WPT, or INFO Mode will set the displayed waypoint as the
origin (point of departure).

Pressing DEL (Delete) will remove an unwanted waypoint from
your TRIP. The DEL key will also provide cursor movement to
the left, move the display to view information that is longer than
can be shown in one display panel, or backstep to the previous
display in some features.

DESCRIPTION

The DATA knob is the SMALLER INSIDE knob of the rotary
switch. The DATA knob is used in conjunction with the SEL
button to change displayed values. The DATA knob may be
turned in efther direction. The LIST knob is the LARGER
QUTSIDE knob of the rotary switch. Turning the LIST knob
will provide different groups of information to the display panel.
The LIST knob may be turned in either direction.
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DISPLAY PANEL

STATUS ANNUNCIATORS

Annunciators located on the left side of the display panel light to indicate signal or
receiver operating information.

The red WARN annunciator appears when possible signal problems

exist. The WARN annunciator will also light immediately when the
APOLLO® Model 604 is turned on, indicating that the unit is
searching for tracking points. See page G-19.

The green ARIV annunciator lights when the aircraft has arrived near

the destination waypoint at a rate of one nautical mile for each 100 kts
of ground speed (i.e. ARIV will light when you are within 2 nm of the
destination when you are traveling at 200 kts or 3 nm for 300 kis). See
page B-5.

Time | The TIME annunciator will flash continuously as an alarm for the
Timer function. See page B-6.

LE The ASF annunciator lights when LAT/LONG calibration factors have
i been entered by the operator, See page G-16.

orFsT | The OFST annunciator lights when the Course Offset function has
beenselected. Course offsetisselected in SETUP Mode. See page G-9.

The FROM annunciator lights when the information displayed in NAV
Mode is relative to the departure waypoint. see page B-5.
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MODE ANNUNCIATORS

Six annunciators on the right side of the display panel indicate which operating
mode of the APOLLO® Model 604 has been selected. Pressing the MODE push
button will advance through the modes from top {(NAV) to bottom (SETUP) and
then back to the top (NAV) again.

v+ The NAV annunciator lights when Navigation Mode

information is displayed.

[Tre ] The TRIP annunciator lights when TRIP Mode information is
displayed.

[ros ] The POS annunciator lights when Position Mode information
is displayed.

E‘“’E The WPT annunciator lights when Waypoint Mode information
is displayed.

[ ] The INFO annunciator lights when INFO Mode information is
displayed.

@__ The SETUP annunciator lights when SETUP Mode
information is displayed.

NAV TERM SUMMARY

BRG - Bearing destination

TRK - TRACK (current ground track)

RGE - RANGE (distance to destination)}

GS - GROUND SPEED in nautical miles per hour (This can be preset by the
factory, to statute miles or kilometers / hr. See authorized Dealer for details.)
DTK - Bearing from departure to destination, using magnetic variation at the
departure waypoint

XTI - CROSS TRACK DISTANCE (distance error from DTK)

MAGNETIC
KORTH

DEPARTURE DTK

DESTINATION

OP143-4 Page A-5



SETTING UP A TRIP

1 Press MODE to reach TRIP MODE.

2. Turn the LIST knob to reach the Waypoint Retrieval page and press SEL to
retrieve the first waypoint for your TRIP from the FLYBRARY.® The first .
position will flash,

3, Turnthe DATA knob toselect the first digit (letter ornumber) of the waypoint
you want and then press ENT. The letter you selected will remain and the
next position will flash. Press ENT to pass over the last space if a three
character waypoint identifier is used. If an unwanted character is present turn
the DATA knob to insert a blank space (the space is after the "9" character).

4. Continue to enter the characters for the waypoint. If the waypoint is in the
FLYBRARY®, the Model 604 will indicate "FOUND WPT PDX." Now
continue to step 5. If the waypoint is not in the FLYBRARY®, the Model 604
will indicate "No Such" and you must reenter another waypoint identifier.

5. Tumthe LIST knob to reach the TRIP LEG display.

6. Turmthe DATA knob to reach the position in the TRIP to insert the waypoint

you just retrieved. If you are entering the waypoints in sequence, you must

turn the DATA knob one position ew to the Trip End page.
7. Press ENT to enter the retrieved waypoint into the TRIP. .
8. Continue for the required legs of your TRIP.

ACTIVATING A TRIP

1. Press the MODE button to reach TRIP Mede.

2. Hyouhave already entered the waypoints for your TRIP, turn the LIST (large)
knob to the Trip Status page and then press SEL.

3. Tum the DATA knob, if required, to display "Activate Plan?", Press ENT.
Your TRIP (flight plan) will now be activated and the unit will antomatically
switch to NAV Mode.

4. When the WARN light goes out (2 to 5 min.), you may use the NAV Mode

information to navigate. Turn the LIST knob to use the different NAV Mode
displays.
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EDITING A TRIP

INSERTING A NEW WPT
1. InTRIP Mode turn the LIST knob to reach the "Retrieve Wpt" display.
2, The first character position will flash.

3. Select the appropriate characters as described on the previous page (steps 3
and 4 - "Setting Up a Trip").

4. Turn the LIST knob to reach the Trip Leg display.
5. Turnthe DATA knob to reach the leg you want the new waypoint moved into.

6. Press ENT to place the new waypoint in the leg that will be in front of the
displayed leg.

MOVING A TRIP LEG

1. Turmnthe DATA knob to reach the leg you want to move.

2. Press the DEL button. This removes the waypoint from that leg of the TRIP
and holds it.

3. Turn the DATA knob to show the leg you want the old waypoint moved into.

4. Press ENT to place the old waypoint in the leg that will be in front of the
displayed leg.
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VFR LORAN-C COVERAGE FOR CONTINENTAL U.S.

VFR COVERAGE AREA .

LORAN-C GR{ 8970

VFR COVERAGE AREA .

LORAN-C GRI 5990
CANADIAN WEST COAST REGION

LORAN-C GRi 7980
SOUTHEAST U.S. REGION
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. VFR COVERAGE AREAS

LORAN-C GRI 9340
LS. WEST COAST REGION LORAN-C GRI 9360
NORTHEAST U.S. REGION
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CONTINENTAL FLYBRARY REGIONS

ALASKA (AK)

SOUTHEAST
{SE)

Y
SOUTHWEST
(SW)
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NAVIGATION (NAV) MODE

The APOLLO® Model 604 displays a variety of navigation information when in
NAV Mode. This information is available by pressing MODE to enter NAV Mode,
and then turning the LIST knob to view the different NAV displays. Full navigation
information is displayed only when TO and FROM waypoints have been selected
or a TRIP is activated. Correct NAV Mode information will not be displayed nntil
the WARN light has gone out (see page G-19). The AUTO-NAV feature will
automatically sequence the NAV displays at a rate of about 2 seconds per page
(see page G-39). When AUTO-NAV has been activated, pressing SEL in NAV
Mode will start or stop scrolling. Only displays 1-9 may be shown when
AUTO-NAYV is active.

This section will describe the NAV displays and how to define a course. The
information displayed refers to the destination except in the NAV-FROM display.
You may reference Bearing and Range to the point of origin from your present
position by turning the LIST knob until the FROM indicator appears on the left
side of the display panel. All course information is automatically based on magnetic
north unless changed by the operator.

The available displays in NAV Mode are:

1} Bearing (BRG) in degrees and Range (RGE) in nautical miles to the
destination. (AUTQO-NAYV)

2} Track (TRK) in degrees and Ground Speed (GS) in knots.(AUTO-NAYV)

3) Bearing (BRG) indegrees and Track (TRK)in degrees.(AUTO-NAYV)

4) Range (RGE) in nautical miles to the destination and Cross Track Distance
(XTD) graphically. Bar graph sensitivity is selected by the operator.
(AUTO-NAYV)

5) Range (RGE)in nautical miles and Estimated Time Enroute (ETE) in hours
and minutes to the destination. {AUTO-NAYV)

6) Display of the FROM (Departure) and TO (Destination) waypoints.
{AUTO-NAV)

7) Desired Track {DTK) and the distance between waypoints. (AUTO-NAYV)

8) CrossTrack Distance (XTD) numerically and direction away from the desired
track. Bar graph of XTD. (AUTO-NAYV)

9) Bearing-From and Range-From your present position to the point of origin.
" (AUTO-NAV)

10) Flight Time in hours, minutes and seconds since power on, or reset.

11) Time to waypeint. Operator set countdown timer in hours, minutes, and
seconds. Arrival noted by flashing annunciator,
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DEFINING A COURSE

Defining a course, refers to assigning FROM (Departure) and TO (Destination)
waypoints. You may establish TO or FROM waypoints in WPT (see page E-1),

TRIP (see page C-1), POS (see page D-8), or INFO Mode (see page F-1). The

TO and FROM waypoints may be in different Regions. Course information is
determined by comparing your present position to the defined course. This .
information is then displayed in NAV Mode. A course may be altered by changing

the TO waypoint, FROM waypoint, or both. The TO and FROM waypoints may

be entered inany order. When FRM or TO are pressed the display will immediately

switch to NAV Mode. In TRIP Mode, you may enter a group of 10 TO and FROM
waypoints.

FROM TO

B Sy

Choose WPT Choose WPT
Press FROM Press TO .
FROM

TO
DEPARTUHEﬁ ! DESTINATIONﬁ
POS Mode

Press FROM ch:::::. ‘1‘!31.
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NAV DISPLAYS

The foliowing illustrations are examples of typical displays seen in the NAV Mode.,
In this case the LIST knob is turned clockwise, However, you may turn the LIST
knob either way. Auto-Nav will rotate through as many as nine displays.

(1) Bearing and Range to the

Destination waypoint from your
present position.

S— Turn LIST

(2) Track (direction of travel) and
Ground Speed.

I—— 1" e 0 81

(3) Bearing to the Destination
waypoint from your present
position and Track (direction of

. travel).

e~ Turn LIST

(4) Range (RGE) to the destination
and the Cross Track Distance
{XTD). RGE is shown
mmerically and XTD by a bar
graph. With the XTD sensitivity
set to 0.10 nm per dot, you must
turn 1.3 nm to the right to return
to your original "fly to" indicator.
There are five columns of dots in
each bar, or in this case 13 dot
colurnns making two full and one
partial bar.
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(5) Range and Estimated Time
Enroute to Destination waypoint
from your present position.

em——m-smmmemmeee—- Turn LIST

(6) The waypoint identifiers for the
Departure (FROM) and
Destination (TO) waypoints are
shown. Auto-Nav. This course
may be set separately from your
flight plan. Auto-Nav.

—— s [ 1Y

(7) Desired Track (DTK) and the
Distance between the Departure
and Destination waypoints.

_ XTD

(8) The numeric distance and

position (L or R) of desired 3

course, along, with the XTD bar

graph are shown. e .
< : :
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(9) Bearing and Range FROM your
present position to the Departure
{Origin) waypoint.

N—— 1] o) B Y

(10) Flight Time since the Model 604
was turned on or reset. Auto-Nav
will not select this page.

SE———— 1Yo B (Y

{11) Time to a waypoint in Hours,
Minutes, and seconds, Time
anmunciator is lluminated only
when the timer reaches zero.
Auto-Nav will not select this

page,

——y 1 s % B Y

Turn the LIST knob to return to the beginning of the NAV displays.

WAYPOINT ARRIVAL

When you are within one nautical mile of the destination waypoint for each 100 kis
of ground speed, the ARIV indicator will light{i.e. ARTV will light when you are
within 2 i of the destination when you are traveling at 200 kts or 3 nm for 300 kts).

Note: You do not need to be in NAV Mode for ARIV indicator to light,
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SETTING THE TIME-TO-WAYPOINT ALARM

The APOLLO® Model 604 allows you to set a "countdown™ timer for a period of
tirne to trigger an alarm, You set the time in hours, minutes, and seconds from the
moment the Time To Waypoint Alert function s activated. When that time elapses,
the "TIME" annunciator on the left side of the front panel will flash until
acknowledged ("Ack") by the pilot pressing the ENT button in NAV Mode.
Cancelling the alarm will suspend the timer and hold the remaining time shown,
Activating the alarm will continue countdown timing from the value shown.

1) Press MODE to reach
NAYV Mode and tum
the LIST knob to show
the "Time Wpt"
display.

2) Press SEL to enable
the hours digits for
selection. The hours
digits will flash.

3) Turn the DATA knob
to the value you want
and press ENT. The
next digits will flash.
Continue for the
minutes and seconds
values desired.

4) Press ENT to activate
the timer.
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5) When the time waypoint
is reached the'TIME’
anmunciator will flash,
The annunciator is
turned  off by
acknowledging the
alarm. Press ENT in
NAV Mode.

6) If you want to cancel a
timing operation in
progress press SEL
(4x). "Cancel Alert ?"
will be displayed. Press
ENT to cancel the
countdown timing in
progress. Reactivating
the alarm will start the
count where it was
stopped.

7) When either the
"Cancel Alert ?" or
"Activate Alert 7" page
is displayed, turning
the DATA knob will
display the other
choice.

RESETTING THE FLIGHT TIME

The APOLLO® Model 604 keeps track of the time elapsed from when the unit
was turned on or last reset. You may reset the timer while viewing the "Flt Time"
display.

-
1) Press MODE to reach :
NAV Mode. MODE |
L
2) Now, press SEL. The — -

Model 604 will ask if
you want to reset the
- timer. If you do, press
ENT. When reset the
Fit Time will restart
from zero time,

SEL

ENT
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CROSS TRACK DISTANCE (XTD)

When a course to fly has been defined by choosing TO and FROM waypoints, the
APOLLO® Model 604 internally draws a course line between the two points. The
Cross Track Distance (XTD) display provides a graphic indication of whether you
are on or off course, and if you are off course, which direction to turn to return on
course, by flying towards the long vertical bar. There are two XTD displays: one
shows the Range to the destination and the graphic XTD, the second shows the
direction and distance off-course along with the graphic XTD. Your external CDI
will show the same resolution (0.4 to 40 nm full scale)as you have set for your 604
internal XTD display (Software Version 1.3 or later).

The XTD display represents the aircraft’s position relative to the selected course
by a moving vertical bar against a horizontal bar graph. The vertical bar will be
aligned with the center bar when the aircraft is on-course. When the aircraft is off
course, the bar willmove to either side of the center bar. This indicates the direction
you must turn to returnon course. If the bar is to the right of center, then the aircraft
must fly to the right. The dots in the horizontal graph represent the distance
selected for the XTD sensitivity in SETUP Mode (page G-5). Each bar segment
has five dots arranged horizontally in each display segment. A short vertical bar is
centered in each display segment. For instance, if you are off course 1.3 nm to the
left and the XTD Sensitivity is set at 0.1 nm, the XTD display will show the tall
vertical aircraft indicator bar positioned on the 13th dot to the right (the direction
to turn) of the center.

Examples of Cross Track Distance displays are given below.

The display indicates that you are ( ‘
on course. The Range (RGE) to
your current destination is also
shown.

L4
14}
-

3l

The bar graph display indicates
that you are off course (to the left
of the DTK by 1.3 nm with the
sensitivity set to 0.10 nm). Turn
right. The Range (RGE) to your
current destination is also shown,

Page B-8 OP144-4



The display indicates that you are
on course.

The bar graph display indicates
that you are off-course (to the o
left of the DTK by 1.3 nm with
the sensitivity set t0 (.10 nm),
Turn right.
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NAVIGATION (NAV) MODE INFORMATION

‘When a course to fly has been defined, press MODE to enter NAV Mode. NAV
information is referenced to your present position. The following information will
be displayed by turning the LIST knob,

BRG:
RGE:

TRK:

GS:

BRG:
(FROM)

RGE:
(FROM)

DTK:

Distance
(nm):

Flight Time:

Time Wpt:

Page B-10

Displays bearing to your destination in degrees from 0 to 359.
Displays the range to your destination in nantical miles.

Displays Track Angle in degrees from 0 to 359. This display shows
the actual direction of travel for your aircraft. If you are on course
the TRK and Bearing (and DTK)displays will be the same value.

Displays Ground Speed in Knots and represents your actual speed
over the ground. :

Represents the Estimated Time Enroute to reach your destination
{in hours and minutes).

The Cross Track Distance display is a visual indication of which
direction to turn to stay (or return) to the course line (DTK)
between the FROM and TO waypoints. The sensitivity is selectable
as described in the SETUP Mode section {page G-13). There are
two XTD displays: one shows the Range to the destination and the
graphic XTD, the second shows the direction and distance
off-course along with the graphic XTD.

Displays bearing from your present position to the point of origin
in degrees from 0 to 359.

Displays the range from your present position to the point of origin
in nautical miles.

Displays the Desired Track between waypoints,

Displays the distance between waypoints in nautical miles (nmy.
Displays elapsed time since the unit was turned on. This is a
count-up timer,

Displays the time to reach a waypoint in time and flashes the TIME

annunciator when the time-waypoint is reached. This is a
count-down timer.
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NAVIGATION MODE INFORMATION
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TRIP MODE

The TRIFP Mode allows you to program and then navigate along a course that
includes up to 10 waypoints. When your TRIP is activated, your APOLLO® Model
604 will then automatically sequence to the next leg of your flight plan as you reach
the end of each leg. Your TRIP will be held in memory until you change it. The
TRIP Mode operation is separate from a course you may have set in WPT, POS,
or INFO Modes.

Each of the TRIP waypoints is chosen (Retrieved) from the Waypoint Mode
regions and then inserted into the desired position in the TRIP, You may add,
delete, or move your TRIP waypoints to customize the plan to your needs. A
waypoint is always {nserted in front of the displayed Trip Leg.

There are five basic pages in the TRIP Mode: the TRIP Leg display, Waypoint
Retrieval, Trip Status, Trip Length, and Erase Plan, The TRIP Leg display will
show the identifiers of each of the waypoints stored in the TRIP. Each of the
waypoints for the TRIP Legs are displayed by turning the DATA knob. In the
Waypoint Retrieval page you select a waypoint by its identifier. The waypoint
retrieved is then used for editing the TRIP. The Trip Status pages allow you to
Activate, Suspend, Reverse, or cancel the operationyour flight planin TRIP Mode.
The Trip Length page shows the mumber of legs and the total distance of your flight
plan. Activating the Erase Plan page will remove all of the trip legs.

VIEWING YOUR TRIP
1. Press MODE to reach |pyooe e
TRIP Mode. Now turn the

LIST knob until "Trip Leg" Trip Le.

is displayed.
-1 = PDX

2. Turn the DATA knob
clockwise (cw) to view
each of the waypoints in
the TRIP in order. A
pointer will indicate your
current Trip Leg.

3. Continne to turn the
DATA knob until you
reach the end of your trip.
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RETRIEVING A WAYPOINT

The Model 604 will retrieve any waypoint that is in Waypoint Mode. You can then

insert the retrieved waypoint into a Trip Leg of your flight plan. Retrieving or
deleting a waypoint stores it in a buffer (a kind of note pad). The last waypoint
retrieved or deleted stays in the buffer until it is replaced by another waypoint by
retrieving or deleting. You can now insert the contents of the buffer anywhere in

your TRIP and as many times as you wish by pressing ENT. When the Wpt is found, .
you may also set it as a departure or destination waypoint of a single leg course
separate from the TRIP Mode flight plan by pressing TO or FRM., I the retrieved
waypoint is used for one circumstance, you must use search to use it again.

1. Press MODE to reach
TRIP Mode. Turn the
LIST knob one position cw
to reach the "Retrieve
Wpt" display. The first of
the four spaces for the
waypoint identifier will
flash.

2. Turn the DATA knob to
display the first character
of the waypoint identifier
and then press ENT.
Repeat for the needed
characters.

3. When the three or four
characters of the waypoint
are displayed, pressing
ENT the last time will ENT
cause the unit to search the
FLYBRARY® and USER
waypoints for the
displayed identifier,

4, If the waypoint is found,
turn the LIST knob ccw to
reach the TRIP Leg
display to add this
waypoint in the required
location. Repeat for each
leg.
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SETTING UP A TRIP

The Model 604 makes flight planning simple with the TRIP Mode. You retrieve

each of the waypoints in your flight plan and insert them as Trip Legs in the order

that you wish to travel. As an example, let’s set up a flight plan with seven legs from
. Portland, Oregon {PDX) to Los Angeles, California (LAX). Our trip will go in the

following order:

(}PDX, (2)SLE, (DHIKV, (4RNO, (5)SFO, (6)FAT, (7)LAX

BEFORE PROCEEDING, ERASE PREVIOUS FLIGHT FLAN

1. Press MODE to reach T -
TRIP Mode. Turn the : ' TH
LIST knob one position
clockwise (cw) toreach the
"Retrieve Wpt" display,
The first of the four spaces
for the waypoint identifier
will flash.

2. Turn the DATA knob to
display "P" and then press
ENT. Continue to enter
D" and "X." Press once
more to pass over the
fourth, blank space. The
display will read "Found
Wpt PDX" after searching
the data base. "PDX" is
now loaded into the buffer,

3. Now, turn the LIST knob
counterclockwise (cow)
one position. "Trip Leg
end" is displayed.

. 4. Press ENT. PDX is now
entered as Trip Leg 1, your
initial departure waypoint.
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5. Turn the LIST knob one
position cw to reach the
"Retrieve Wpt" display.
Press SEL. Turn the
DATA knob to reach "§"
and then press ENT. Enter
"L" and "E", then press
ENT one more time to
retrieve SLE."

6. Now, mrn the LIST knob
counterclockwise (cew)
one position. "Trip Leg 1
PDX" is displayed. Turn
the DATA knob cw one
position so "Trip Leg end"
is displayed.

7. Press ENT. SLE is now
entered as Trip Leg 2 and
has been placed in front of
"Trip End.”

ENT

|

8. Continue to Retrieve and
enter the other five
waypoints into the Trip
Legs.
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TRIP NAVIGATION

QOP151-00 Page C-5



EDITING THE TRIP

The Model 604 allows you to easily edit the waypoints in the TRIP to quickly modify
it. You may add, delete, or move the waypoints to quickly create the TRIP for your
needs. "Retrieving A Waypoint™ showed you how to add a waypoint to the TRIP.
You can delete a waypoint by dialing to it with the DATA knob and then pressing
the DEL button. Retrieving or deleting a waypoint stores it in a buffer (a kind of
note pad). The last waypoint retrieved or deleted stays in the buffer until it is
replaced by another waypoint by retrieving or deleting. You can now insert the
contents of the buffer anywhere in your TRIP by pressing ENT. The waypoint will
be entered in front (or before) the TRIP waypoint displayed. A TRIP waypoint
may be removed by pressing the DEL button when that waypoint is displayed.
Pressing ENT will insert the waypoint. Any change to a TRIP that has been
activated will cause the TRIP toresequence. The current leg being used will remain
intact.

As an example let’s move a Trip Leg in the flight plan that was just entered. We
will move SFO from waypoint 5 to waypeint 4, in front of RNO, RNO will then
become waypoint 5.

1. Turn the DATA knob to
Trip Leg 5, SFO.

2. Press DEL. FAT now
moves up one position and ENT
will be shown as TripLeg | ——
5. SFO is now loaded into
the buffer.

3. Turn the DATA knob ccw
to Trip Leg 4, RNO.
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4. Press ENT. SFO has now replaced RNO as Trip Leg 4. RNO is now Trip
Legs.

1PDX 1PDX 1PDX
2SLE 2SLE 2SLE
— —_—
31KV 3LKV 3LKV
4RNO 4RNO | er | 4SFO
*= | 5SFO SFAT 5RNO
6 FAT 6LAX 6 FAT
7LAX END 7LAX
TRIP STATUS

You control the status of your flight plan in the TRIP Mode with the Trip Status
pages. You can "Activate", "Suspend", "Reverse", or "Cancel" a trip. If the TRIP is
cancelled, the current leg in use will remain intact. You can view the choices
available for Trip Status by turning to this page with the LIST knob, press SEL,
then turn the DATA knob and press ENT,

ACTIVATE PLAN

1. Inthe TRIP Mode turn the
LIST knob to reach the
Trip Status page. Press
SEL and turn the DATA
knob, if required, so "Trip
Inactive" is shown,

ins:

©

2. Press SEL. The unit will
ask if you want to activate

your flight plan. Press ENT
for "Yes." After you press SEL
ENT the unit will go to
NAV Mode and display
the BRG- RGE page. ENT
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SUSPEND PLAN
Suspending your flight plan will temporarily place it on hold.

1. Inthe TRIP Mode turn the
LIST knob to reach the
Trip Status page. In this
case "Trip Active" is
shown.

2, Press SEL and turn the
DATA. knob, if required,
to reach the "Suspend
Plan?" page. The unit will
ask if you want to suspend
your flight plan. Press ENT
for "Yes."

3. After you press ENT the
flight plan will be placed on
hold.

4. You can restart your flight
plan by:

a) Press SEL.

b) Turning the DATA knob
two clicks right to the
"Activate Plan" display.

¢) Then press ENT.

d) The unit will now switch
to NAV Mode.
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REVERSING THE FLIGHT PLAN

You can retrace your trip easily by reversing the flight plan with the Trip Status
pages. When a trip is reversed the Trip Status is set to "Inactive."

1. Inthe TRIP Mode turnthe
LIST knob to reach the
Trip Status page. In this
case "Trip Active” is shown.

2. Press SEL and turn the
DATA knob, if required,
to reach the "Reverse
Plan?" page. The unit will
ask if you want to reverse
your flight plan, Press ENT
for "Yes." After you press
ENT the flight plan will be
reversed. To activate your
newly reversed flight plan,
press SEL and ENT.

1-PDX 1-LAX
2-SLE 2-FAT
3-LKV 3-SFO

REVERSE  mmmmly.

4-RNO 4 -RNO
5-SFO 5-LKV
6-FAT 6-SLE
7-LAX 7-PDX
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CANCEL PLAN

An active flight plan in Trip Mode can be cancelled. The current Trip Leg will
remain active. When a flight plan
is cancelled the Trip Status will read "Inactive.”

1. Inthe TRIP Modeturnthe
LIST knob to reach the
Trip Status page. In this
case "Trip Active"is shown.

2. Press SEL and turn the
DATA knob, if required,
toreach the "Cancel Plan?
page. The unit will ask if
you want to cancel your
flight plan. Press ENT for
"Yes." —

3.
After you press ENT the flight plan will be cancelled. You can restart your flight
plan by turning the DATA knob to the "Activate Plan" display and pressing ENT. .

4, You can restart your flight
planby:

a) Press SEL.

SEL
b) The "Activate Plan"

display will flash.

ENT
c) Thenpress ENT,

d) The unit will now switch
to NAV Mode.
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ERASE PLAN

This page in the TRIP Mode allows you to totally erase the contents of the Trip
Legs. You cannot recover a flight plan that has been erased except by individually
reentering each Trip Leg, so be sure before erasing a plan that this is what you want
to do.

1) Press MODE to reach
TRIP Mode. Turn the
LIST knob to the "Erase
Plan?" page.

2} Press ENT if you want to
erase the current contents
of the Trip Legs. Your
Model 604 will ask you to
verify that this is what you
warnt to do.

3) If you want to erase the
Trip Legs, press ENT for a
"YES" response. All Trip
Legs will now be erased.
Using any other button or
knob is equivalent to a
"NO" response.

ENT
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FORCING TRIP LEG SEQUENCING

You may bypass intermediate Trip Legs and force the unit to navigate along a later
leg of your flight plan. Trip leg sequencingis forced by: 1) suspend the flight plan,
2) moving the pointer that indicates the current destination waypoint to your new
intended destination, 3) and then reactivating the flight plan. .

1) Press MODE to reach
TRIP Mode and then turn
the LIST knob two
positions cw to the Trip
Status page.

2) Press SEL to enable
selection of your Trip
Status. Turn the DATA
knob, if required, to
display "Suspend Plan?".

3) Press ENT to suspend the
flight plan and place it on
hold.

4) Turn the LIST knob two
positions ccw to the Trip
Leg display. Now, turn the
DATA knobto the legwith
the pointer. Now, press
SEL. The pointer will
flash.
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5) Now turn the DATA knob  47—24
to display the new ";'
destination waypoint.
Press ENT. This is your
new destination.

ENT

[UE—

6) Turn the LISTknobtothe =3
Trip Status page, 2 clicks
oW,

7) Now press SEL.
SEL

8) Now turn the DATA knob
to Activate Plan. Now
. press ENT.

9) The unit will switch to
NAV Mode.
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TRIP LEG ADJUSTMENT

You may bypass intermediate waypoints and force the unit to navigate direct from
your present position towards alater waypoint in your flight plan. Move the pointer
that indicates the current destination waypoint to your new intended destination.

1. Inthe Trip Legdisplay turn
the DATA knob to the leg
with the pointer. Now,
press SEL. The pointer will
flash.

3, Now turn the DATA knob
to display the new
destination waypoint.
Press ENT.

4, This is your new
destination, The unit will
switch to NAV Mode and
show the current leg

Page C-14 OP151-04



TRIP LENGTH

The Trip Length page shows you the number of legs in your flight plan and its total
length. A trip leg is the course between two waypoints, such as between PDX and
SLE. So, if there are no waypoints or only one waypoint entered into the Trip Leg
pages the number of legs and distance will read as "0".

1) Press MODE to reach
TRIP Mode and then turn
the LIST knob to the Trip
Length page. The values
are for the example flight
plan that is entered in this
sectior. So, there are six
trip legs between the seven
waypoints and the total
distance is 891.1 nm.

ONE-LEG FLIGHT PLANS

Flight Plans that contain only one-leg (two waypoints) are a special case. While you
may navigate using the single leg as you normally would, and your NAV Mode
information will be current, the Trip Status page of TRIP Mode will state "Trip
Inactive." This is because an active flight plan implies that waypoint sequencing will
take place. As no waypoint sequencing may take place in a one-leg course, a flight
plan may not be "active.”
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POSITION (POS) MODE

The POS Mode is used to display your current LAT/LON coordinates, display the
Special Use Airspace Warning, and check your closest waypoint. In POS Mode you
may also navigate from your present position or select the alternate LAT/LON
position solution, The Special Use Airspace Warning will alert you to the five
closest Prohibited, Restricted, TCAs, MOAs, ARSAs, TRSAs, Alert areas,
Canadian CYA, CYD, CYR, and Class C Control Zones. You can check the Range
and Bearing to the nearest five FLYBRARY ® airports or USER region waypoints,
or the Radial and Distance to the nearest five VORs.

POS MODE DISPLAY

Press MODE to reach POS Mode whenever it is desired to view present position
coordinates, The POS indicator will appear on the right side of the display. The
Latitude is in the upper display and the Longitude is in the lower display.

SPECIAL USE AIRSPACE WARNING

The Special Use Airspace Warning feature will display information on the nearest
five areas and alert you prior to entry. The warning alert distance is user-selectable
from 0 to 99 miles. Special Use Airspace is activated and the warning time is set in
SETUP Mode. Information provided includes: Bearing and Range to cach
airspace, the name, identification and type with appropriate controlling agency’s
frequencies, the controlling agency, low and high altitude limits for each area, and
the relative bearing indication to the nearest airspace boundary.
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AIRSPACE WARNING

!6‘{‘\““‘ CWAHN
. N

The Apollo® 604 recognizes the .

WARN G : i outer, lower, and upper limits
Lo-Alt 1 vos | of Special Use Airspace. It
' L does not recognize the internal

S B . segments (dashed lines).

A
TCA
|
SIDE VIEW
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1 Pressthe MODE button to
reach POS Mode. Turn the
LIST knob one position ¢cw
to display the status of the
Special Use Airspace
Warning feature.

2. The Area number, Range,
and Bearing are displayed
if Special use Airspace has
been detected.

3. Turn the DATA knob one
position cw to view the
relative bearing,

4. Turn the DATA knob one
position cw to view the
Name of the Special

Airspace.
ARN o
5. Turn the DATA knob one Lo Alt 1 s
position cw to view the
Low Altitude of the SFC
airspace. ‘
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6. Turn the DATA knob one
position cw to view the Hi
Altitude of the nearest
block of the airspace.

7. Turn the DATA knob one
position cw to view the
appropriate controlling
agency’s frequencies ( up
to 8).

8. Turn the DATA knob one
position cw to view the
Agency Name to contact.

9. Turn the DATA knob one
position cw to view the
Acknowledge display.
Press ENT to disable the
warning indication. If all
areas have  been
acknowledged then the
WARN and POS
annunciaters will quit
flashing and the asterisk
will disappear from the
Area number).
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AUTOMATIC WAYPOINT REFERENCE
(AUTO-TRACK)

The APOLLO® 6(M automatically keeps track of the nearest five waypoints in
three categories: FLYBRAR Y® airports, VORs, and USER waypoints, This gives
you a potential total of 15 waypoints to reference your position or in navigating
instantly to an alternate waypoint. These waypoints must be within 100 nm of your
position to be listed. Dashes will replace the waypoint name if less than five
waypoints are available. While viewing any of these waypoints, you may directly
reach INFO Mode to get the information for the waypoint displayed. While in
POS Mode, turn the LIST knob to view the Special Use Airspace (Page D-3) and
waypoint positions one through five. Use the DATA knob to display the Airport,
VOR, and USER wpts for each position. When the desired wpt is displayed, press
SEL, then press ENT. The unit will then automatically switch to INFO Mode.
Information about the selected wpt can then be viewed by turning the DATA knob.

Remember: the WARN light must be out for this feature to work. If the Warn
light is on, "Wpts NOT Reliable" will be displayed.

) +———  ||ST —_—
Airspace Alerts Waypaoints
I 1 213 |4 (5 AIRPORT 1 2 3 |4 |5
D
? X X 1x [x |x VOR 112 |3 |4 |5
A
1 X X X | X IX USER 1 2 |3 |4 |5
Closer Further Closer Further

X = AIRSPACE INFORMATION
{Up to 14 Pages for each area)
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1) Press MODE to reach
POS Mode. Your Present
Position coordinates are
displayed.

2) Turn the LIST knob
clockwise (cw) until the
nearest airport in the
FLYBRARY® will is
displayed. The Bearing,
Range, and airport
designator will be
displayed.

3)Turn the LISTknob (cw) to view the next four nearest FLYBRARY® airports.
The second airport is farther away than the first, and the third (cw) is farther away
than the second, et

4) Turn the DATA knob one
position clockwise (cw).
The nearest VOR will be
displayed. The Radial,
Distance, and VOR name
will be shown. Turning the
LIST knob will show the
next four closest VORs.

5) Turn the DATA knob one IR
position clockwise (cw). @
The nearest waypoint in =~ BRG

the USER waypointregion p-—-a,
will be displayed. Turn the 42
LIST knob to view the

other four nearest USER
region waypoints.
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INFORMATION FOR NEAREST WAYPOINTS

The APOLLO® 604 allows you to quickly find information in the FLYBRARY®
about any of the nearest waypoints that are viewed while in POS Mode.

1) Press MODE to reach
POS Mode. Turn the LIST
and/or DATA knobs to
reach the waypoint of
interest.

2) Press SEL. The unit will

askifyouwantinformation SEL ‘
for that waypoint. Press 1 f E ‘
. ENT for "yes. | nto o .
— |
ENT | r B SLE Wil
— | :

3) The unit will switch
directly to the waypoint of
interest in INFO Mode,
Turn the DATA knob to
view the information. See
page F-2 for a detailed
description of INFO
Mode.
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NAVIGATION FROM PRESENT POSITION

The APOLLO® 604 aflows the user to navigate from your present position.
Pressing the TO or FRM push buttons while in POS Mode will reference the NAV
displays to your present position and store your present position in the USER
waypoint library as waypoints PPTO or PPFR, PPFR may only be created from the
POS Mode Lat/Lon display.

When FRM is pressed in POS Mode, the present position at the time the FRM
button was pressed is entered as the origin waypoint (the destination waypoint will
remain the same). This function is useful for creating a new course (DTK) from
your present position,

When TO is pressed in POS Mode, the position displayed at the time the TO
button was pressed, is entered as the destination waypoint.

The present (gosition coordinates are stored in the USER region of the
FLYBRARY®, These coordinates are named as PPTO {Present Position TO) or
PPFR (Present Position FROM) depending on whether TO or FRM was selected.
The stored present waypoints are located between waypoints 99** and 00** in the
USER waypoint Region. You may rotate the LIST knob counter-clockwise to
reach these waypoints from 00**,

Note:
Trip mode flight plan is unaffected, but the To and From waypoints in NAV
mode will be changed.

1) Press MODE to reach
POS Mode. Press either |yone
TO or FRM. NAV Mode
is now automatically
displayed. Select the
desired NAV function by
turning the LIST knob. See
Page B-1 for NAV Mode
information. In this case
FRM was used.

2) Press MODE to reach
WPT Mode. Select the
USER region of WPT
Mode (see page E-3). Tumn
the LIST knob to display
the present position
waypoint (either PPTO or
PPFR). Turn the DATA
knob to see the LAT/LON
coordinates.
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PRIMARY AND ALTERNATE LAT/LON
SOLUTIONS

When a LORAN-C receiver calculates its position, two LAT/LON solutions are
found: PRIMARY and ALTERNATE. The PRIMARY solution is within the
Primary coverage area. The ALTERNATE solution is located outside of the
Primary coverage area. For the correct triad, an alternate for one triad may be in
primary coverage for another in the same chain. The APOLLO® Model 604 will
automatically select the correct solution in LORAN-C chains when three or more
secondaries are present.

When only two secondary stations are received, you may need to choose between
the PRIMARY and the ALTERNATE solution. As an added feature, the
APOLLO® Model 604 allows you to select the correct solution based on your
knowledge of your location.

The positicn difference between the PRIMARY and ALTERNATE LAT/T.ON
solution can be several hundred miles. Usually it is obvious which LAT/LON
solution to use for navigation. The choice may be more confusing when you are
navigating near a Baseline Extension or in the Extended area. The Baseline
Extensions and Extended areas are shown on the LORAN-C coverage maps to
help you evaluate your position. An explanation of Baseline Extensions and LOPs
are provided in the Description of LORAN-C section of this manual.

Solution 1

KJI

\

Extended Area

You may use ¢ither the LORAN-C coverage maps in this manual or the following
procedure to determine the PRIMARY and ALTERNATE solution.
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1) Using an actual map or
chart, place the triad
(Master and the two
secondary stations) used in
their geographical
location,

¥
HIDOLETGWH LA

2} Connect the transmitters
by the Baseline and
"extend” the lines through
each transmitter as showr.

3} Shade in the area between
the extensions. This
shading shows the
EXTENDED areas. The
non-shaded portion of the
map will use the
PRIMARY solution.

HOW TO DISPLAY THE ALTERNATE SOLUTION

You may only activate the ALTERNATE solution while using Manual Triad
Selection. See the Manual Triad Selection section of this manual (See page G-6).
Use the LORAN-C coverage maps to determine the best triad for your locatior.
After selecting the proper triad, use the following procedure to navigate by the
ALTERNATE I AT/L.ON solution.

As far as the APOLLO® Model 604 is concerned there are two solutions for your
present position: the currently used position and the alternate position. No
distinction is made between the primary or alternate LAT/LON solution for
navigation purposes. The APOLLO® Model 604 only recognizes the currently
used present position for navigation. You must choose the correct solution based
on your actual position.
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1) Pressthe MODE button to
reach POS Mode. The
PRESENT LAT/LON |MOOE
solution is displayed.

2) Press the SEL button to
display the ALTERNATE -
LAT/LON solution. The sEL - |4182646 PoS
coordinates will flash. You
must have manually ' S58E2841
selected the current triad 5 b
in SETUP Mode.(see page
G-6).

3) Activate the Alternate
solution position by
pressing the ENT button. ENT
The display will no longer

. flash. The new position
selected is not activated
until the ENT button is

pressed.
4) You may restore the SEL

PRESENT solution by

pressing the SEL and ENT

buttons again. ENT

NOTE:

Selecting the ALTERNATE solution may cause the APOLLO® Model 604
. - to automatically sequence to a different leg of a Flight Plan course. So be sure

to check your course after selecting the ALTERNATE solution.
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WAYPOINT (WPT) MODE

The APOLLO® Model 604 provides access to thousands of established waypoints
in the CONTINENTAL FLYBRARY® (permanent memory) by LAT/LON
coordinates and the official identifier listed in alphabetical order within each
region. Within the continental United States, District of Columbia, Alaska, and
Canada the CONTINENTAL FLYBRARY® holds the locations of: 1) all
federally-designated airports with three or four alpha-numeric character
designators, 2) all VORs, 3) one and three character NDBs, and 4) all public use
airports. VORs are shown by a lower case "v" after the location identifier. NDBs
are shown by a lower case "n" after the location identifier. Note that zeros have a
slash through them while the letter "O" does not,

Waypoint memory contains two parts: the CONTINENTAL FLYBRARY®
which is divided into 10 Regions and USER memory. These regions are set
according to geographic area as shown in the Airport/Facilities Directory. The
FLYBRARY® Regions are: EC (East Central), NC (North Central), NE
(Northeast), NW {Northwest), SC (South Central), SE (Southeast), SW
{Southwest), AK (Alaska), CW (Canada West), and CE (Canada East). The other
part of Waypoint memory is the Region called USER which possesses up to 100
user-programmable waypoints for persenalized use by the operator plus PPTO
(Present Position TO) and PPFR (Present Position From). The FLYBRARY®
information cannot be damaged by the user, no matter what buttons are pushed,
sodon’t worry. You can, of course, change the information in the USER waypoints,
50 a certain amount of care should be taken when using the waypoints that you have
created.

The Model 604 allows you to enter and name up to 100 waypoints in the USER
region in Waypoint Made. Waypoints that you enter into the USER Region will
be automatically placed in alphabetical order. Each of the USER region waypoints
may be created as "Phantom Waypoints" that are located by radial and distance
from a Reference Waypoint. PPTO and PPFR are set from POS Mode (see page
D-8).

Finding a particular waypoint or group of waypoints is made faster and easier by
using the "wild card” function. Press SEL at the waypoint region identifier (NW,
NE, etc.), dial in the waypoint name or letters to start with followed by a question
mark ("?"), press ENT, and you will start viewing waypoints at that spot.

The TO and FROM function buttons may be used in WPT, TRIP, POS, or INFO
Modes to define a course to fly {Desired Track), which will provide the basis for
the NAV Mode displays. The énrocedures for finding your way around the
CONTINENTAL FLYBRARY®, waypoint naming and selection are described
in the following pages.
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CONTINENTAL FLYBRARY® REGIONS

The CONTINENTAL FLYBRARY® geographically covers the continental
United States, Alaska, the District of Columbia, and Canada. The
CONTINENTAL FLYBRARY® holds the locations of;

1) all federally-designated airports with three or four alpha-numeric character
designators, .

2) all VORs. VORs are denoted by a lower case "v" after the location identifier.

3) all one and three character NDBs. NDBs are denoted by a lower case "n” after
the location identifier

4) all public-use airports.
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1}

2)

3

4

5)

6)

VIEWING WAYPOINTS IN A REGION

Press MODE to reach
Waypoint Mode. The WPT
indicator will appear onthe
right side of the display
panel.

Choose the desired Region
(USER,EC, NC,NE,NW,
SE, 8C, etc.) by urning the
DATA knob,

Now, turnthe LIST knobto
list the available waypoints
by name.

Turn the DATA knob
clockwise {cw) one position
to show the LAT
coordinates. Turn the
DATA knob ow again to
view the LON coordinates.

A VOR site will have a

lower case "v" after the
location identifier,

An NDB site will have a
lower case "n" after the
location identifier.

OP145-04

MODE

VR‘eg lon

NwW
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REACHING A STARTING POINT IN A REGION

The APOLLO® Model 604 will let you start at any point in a waypoint region. You
can start at a certain waypoint identifier by entering that identifier name or you can
enter only a portion of aname for astarting point followed by a question mark ("?").
If desired you may start at "S", "S1", etc. The starting point is up to you.

1) Press MODE to reach
Waypoint Mode and
choose the desired Regjon
(USER, EC,NC,NE, NW,
SC, SE, etc.) by turning the
DATA knob.

2) Now, press SEL. The
display will request a
starting point. The starting
point may be from 1to four
characters. The first space
for the waypoint name will
flash, Turn the DATA
knob to display the first
character of the starting

point.

3) Now,press ENT. The next
space will flash. Enter the
required characters. Then,
at the end of the characters
that you want to start at
select the question mark
("?") and press ENT.

4) The display of the waypoint
region will start at the
waypoint identifierwith the
character or combination
of characters that you
entered. Turn the LIST
knob either direction to
view available waypoints.
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USER DEFINED WAYPOINTS

The APOLLO® Model 604 allows the operator to enter up to 100 waypoints in
the USER Region for individualized use. Only numbers and upper case letters may
be used in naming a waypoint. Waypoints are entered as LAT/LON coordinates.
There are three methods for entering a waypoint into the USER region: automatic
direct entry of your present position, manual selection of each value, or creating a
Phantom Waypoint. Each waypoint in the USER region may be defined as a
Phantom Waypoint. Two additional waypoints in the USER region are called
PPTO and PPFR. These are entered into USER waypoint memory by pressing the
TO or FROM buttons while viewing the POS Mode present position display and
record your Present Position. Only the waypoints you have entered and the next
empty spot will be shown so that you do not have to dial through empty waypoint
positions.

When you enter each value the correct quadrant indication must be selected and
will be displayed with the LAT/LON coordinates. If you use the direct entry
method, the correct quadrant is automatically selected. The northwest quadrant
will be indicated by an upper case "N" in line with the Latitude coordinate on one
page and an upper case "W in line with the Longitude coordinate on the next page.

The APOLLO® Model 604 displays LAT/LON coordinates to the hundredth of
a minute. Some published references supply LAT/LON coordinates to the tenth
of a minute. When using these references, round to nearest tenth of a minute, the
hundredth of a minute display to read zero. Some published references list
LAT/LON coordinatesin Degrees, Minutes, and Seconds. Youwill need toconvert
the seconds to hundredths of a minute to enter these coordinates into the
APOLLO® Model 604.

Convert seconds to hundredths of a minute by dividing the seconds by 60.
Example: LAT =N 27° 31°43"

43/60 = 0.72
LAT =N 27 3172

AUTOMATIC DIRECT ENTRY OF YOUR PRESENT POSITION

1) Press MODE to reach
WPT Mode. The last
Region viewed will be

displayed. Now turn the “7
DATA knob to reach the 19ATA))
. USER Region. S

WPT
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2) Turn the LIST knob to the
desired waypoint number.
Press SEL. "ENT POS?"
will appear in the display
and "ENT" will flash. Press
ENT to enter your present
position coordinates or
press SEL to leave the
coordinate values zeroed.

3) After pressing ENT the
LAT/LON coordinates for
your present position will
be automatically entered
into that waypoint.

4) Turn the DATA knob to
the desired character. Press
ENT. This will enter the
character and automatically
enable selection of the next
character. Up to four
characters may be entered
as awaypoint name. Names
oftwo or less characters will
be followed by an asterisk
(*) to show that it has been
added by the operator. The
unit will warn you if the
same name for this
waypoint exists in USER
region or in the
FLYBRARY®,

5) Afterentering thewaypoint ;
name the Model 604 will ' Phant om
ask if you want to create a
Phantom Waypoint. The

question mark will flash, Wpt

6) H you want fo just enter your present position as a normal waypoint continue

with step 5 of the MANUAL USER WAYPOINT ENTRY procedure. If you want

to create a Phantom Waypoint, turn to the following section (E-10) on the .
"Phantom Waypoint." It is not recommended to name user waypoints the same as
FLYBRARY"™ wpts.
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MANUAL USER WAYPOINT ENTRY

1) Press MODE to reach
WPT Mode. The last
Region viewed will be
displayed. Now turn the
DATA knob to reach the
USER Region.

2) Turn the LIST knob to the
desired waypoint number.
Press SEL twice to enable
name selection. The first
character of the waypoint
name will flash, If you do
not want to change a value,
press SEL or ENT to
enable the next value for
selection. Complete
waypoint naming as
described on the previous

page.

3) PressSEL(No)inresponse
to "Phantom Wpt?". This
will enable the LAT
coordinate for selection.

4) Select the desired
hemisphere with the
" DATAknobandthenpress
ENT.

OP143-04

SEL

Page E-7



NOTE: Do not use the FLYBRARY® region initials in the hemisphere
positions. You must choose hemispheres (N/S and E/W) to select a
quadrant based on LAT/LON position. For instance, New York City
would be in the NW quadrant and Copenhagen, Denmark would be in
the NE quadrant. All of the United States is in the NW quadrant (North
and West hemispheres).

COPENHAGEN,
DENMARK

5) The deprees digits will
flash. Turn the DATA
knob to select the desired
value and press ENT.

6) The minutes digits will
now flash. Turn the DATA
knob to select the desired
value and press ENT,
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7} Continue for the remaining

LAT  components. |,
Seconds are displayed in X
hundredths of a minute, —
8) Repeat for the Longitude ;":,
coordinate values, N

ENT

——

You may also use this procedure to modify the LAT/LON coordinates of
established USER waypoints. Pass over values that you do not want to change by
pressing SEL.
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PHANTOM WAYPOINT

The APOLLO® Model 604 will allow you to create a PHANTOM WAYPOINT

based on a Radial and Distance from a waypoint in either the CONTINENTAL
FLYBRARY® or from the USER waypoint region. The PHANTOM
WAYPOINT is stored in the USER Region and may be used just as any other
waypoint is for navigation.

You create your PHANTOM WAYPOINT in WAYPOINT Mode by first naming
your Reference Waypoint (Ref), then entering the Radial {Rad) and Distance
{Dis) from that Reference Waypoint. The Radial from the Reference Waypoint
may be any value from 0 to 359 in 1 increments. The Distance from the Reference
Waypoint may be any value from 0.0 nm to 999.9 nm in 0.1 nm increments. The
Reference Waypoint, may be selected from any waypoint memory
(FLYBRARY® or USER).

When you create a phantom waypoint it may be useful to use a special method of
naming them or notation. This will help you to know that they are phantom
waypoints to avoid confusion with waypoints that were created for actual locations.

PHANTOM
WAYPOINT

{Ret)

REFERENCE WAYPOINT
(PDXv)
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1)

2)

3)

4)

CREATING A PHANTOM WAYPOINT

Press MODE to reach
WPT Mode and turn the
1IST knob to select the
‘Waypoint pesition number
where you want tostore the
Phantom Waypoint.

Press SEL six times to use
the same name. The
Model 604 will ask if you
want to create a Phantom
Waypoint. The question
mark will flash.

Answer "yes" by pressing
ENT. The Model 604 will
now ask for the Reference
Waypoint name. The last
used reference point willbe
shown on the bottom of the
display. Press SEL to
enable name selection. The
first space will flash.

Tum the DATA knob to

display the first character of X

the desired Reference
Waypoint and then press
ENT. The next space will
flash, Continue until the
Reference Waypoint name
has been entered. If there
are only three characters in

- the name, press ENT for

the last blank space.

OP145-04

MoDE Waypoint
WPT
08k
|
e Phantom
weT
6X
2!
Wpt E |
o
ENT
Enter 1Id ‘
WPT:
SEL Ref =--- J
{(oata)) Enter 1Id
Mot wPT
ENT

Ref UBGYV
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5)

6)

7

8)

9

If there is no waypoint in
memory by that name, the
Model 604 will display "No
Such Wpt." Check your
entry and try again. If the
waypoint was found,
continue,

Now, press SELand choose
the Radial (Rad) from the
Reference Waypoint. This
will enable selection of the
first digit of the Radial
value.

Turn the DATA knob to
the desired value and then
press ENT. The next digit
will then automatically be
enabled. Continue until all
three digits are set to the
intended value. The Radial
is set to 45 in this case.

Now, press SEL to reach
the Distance (Dis) value
from the Reference
Waypoint. The first
distance digit will flash.

Turn the DATA knob to
show the desired value and
then press ENT. The
second digit will be
automatically enabled for
selection. Contirue until all
three digits are set to the
intended value. In this case
the Distance is set to 40.0
nm.,
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10) When finished "Request
Complete” will be
displayed. Your Phantom
‘Waypoint has been created
and you can now continue
with other operations.

DELETING USER-DEFINED WAYPOINTS

You may easily delete a waypoint from the USER Region by pressing the DEL
button. After pressing the DEL button, the unit will ask if the waypoint is to be
deleted and the waypoint name will flash. Pressing ENT will zero the coordinates,
erase the name, and reset the name to its numerical position in the USER Region.

1. Turn the LIST knob to the

waypoint in the USER
Region of Waypoint Mode ﬁ

that you want to delete. @

Waypoi*rﬁ‘i‘t"

WPT
WORK
@
Press DEL. The unit will
askifyouwant to delete this ;
waypoint. The waypoint | DEL Delete [7
name will flash. — i WPT
"Wpt ‘WORK

3. Press ENT to delete the
waypoint. The waypoint is
removed from the user
region and the next ENT
available USER wptwillbe | .
displayed.
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HELPFUL HINTS FOR USER-DEFINED WAYPOINTS

Be careful when entering hemispheres to set your quadrant. The only quadrants
are: NW, NE, SW, and SE. All of North America is in the NW quadrant. If you
enter the wrong quadrant your NAV Mode information will be inaccurate.

A user defined waypoint may also be deleted by entering an asterisk (*) into the .
four positions used for the waypoint name (****) and then pressing ENT, The
LAT/LON coordinates will be zeroed and the waypoint name will be removed from
user region.
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INFORMATION (INFO) MODE

The APOLLO® Model 604 will provide you with several items of important
information on each of the waypoints in the FLYBRARY®, You may view this
information in the INFO Mode. VORs and NDBs will show the Identifier and
LAT/LON Frequency. Airports will have the City, State, Identifier, Airport Name,
Tower frequency, Ground frequency, ATIS frequency, Approach frequency,
Localizer frequency, UNICOM frequency, Airport Elevation, the longest two
physical {giving four runway numbers) Runways available (plus Length and if
Lights are available), if Services are available, and the LAT/LON coordinates.
Services include: fuel, oxygen, and engine or airframe repair. While this
information is as up-to-date and as accurate as possible, you should always check
more than one source of information. Your responsibility remains with you, the
pilot.

Initially upon entering INFO Mode you will see information for your destination.
However, you may also easily reach into the large data base to view information
for any waypoint in the FLYBRARY®, No INFO Mode information will be
available for USER entered waypoints, You may retrieve (Look For) Waypoint
Information by searching for the city, airport name, or the identifier. If you don’t
remember the full name you can select 1-8 characters to search for as the starting
point. You may look at a certain region; starting at the beginning or at any point
within the region by selecting 1-4 characters of a waypoint identifier as the starting
point. You may retrieve the departure (origin), destination, last waypoint, or the
last region viewed. Note that zeros have a slash through them while the letter "O"
does not.

You may alter your course from within the INFO Mode. You may set any of the
waypoints viewed as a TO or FROM waypoint by pressing the TO or FROM
buttons, after searching or scrolling. So, you do need to be careful while viewing
your waypoints in INFO mode.
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WAYPOINT INFORMATION

A variety of information is available on each of the waypoints in the FLYBRARY.
Once you have located the waypoint of interest turn the DATA knob to view the
information available, The city nearest the airport is shown in each display. In the
Location and Runway displays, press the cursor movement (DEL, scrolls
backwards - ENT, scrolls forwards) buttons to move the display so you can view
the full name or other information available. DEL searches backward and ENT .
searches forward. If a service item is not listed then it is unavailable. For instance,
many airports will not have ATIS or Localizer frequencies. Frequencies are shown
in MHz for VORs and kHz for NDBs.

VORs will only show the identifier and the LAT/ LON frequency,

1) City, Identifier, and the
State are shown. Press
DEL or ENT to scroll the
display if the full name is
longer than the display
segments allow,

2) City and the Airport
Name. The first five
characters of the airport
name will be shown.

3) City and the Tower (T)
frequency in MHz

Page F-2
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NOTE:
To scroll the display during a SEARCH, you must either push SEL 4 times,
or push MODE, back into INFO
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4) City and the Ground (G)
control frequency (in
MHz).

53) City and the ATIS (AT)
frequency (in MHz).

6) City and Approach (AF)
frequency (in MHz).

7) City and Localizer (L)
frequency (in MHz).

8) City and UNICOM(U)
frequency (in MHz).

OP155-04
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9) City and airport Elevation
(Elv) (in feet).

10) City and Runways (Rwy).
The length (Len) of each
runway, and if it is lighted,
are shown. Press ENT or
DEL to move the display
to see the full information ENT
available. The longest two
physical runways will be ——
shown.

11) City and Services (Svc)
(Yes or No). Having any
repair, oxygen, or fuel
services available will show
a "Yes" response. Be sure
to check other sources of
information for availability
of the services you may
require.

12)The Latitude (Lat) of the
airport is shown. Turn the
DATA knob one more
position ¢w to view the
Longitude (Lon).

A VOR will be described by its
identifier (with a small "v") and
frequency (in MHz). An NDB will
bie described by its identifier (with a
small “n"}) and frequency (in kHz).

Page F4
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LOOKING FOR A WAYPOINT

‘When you first reach INFO Mode, the Destination waypoint is shown. If you would
like to look at the information on another waypoint, select the "Look For” fanction
by pressing SEL. The last searched for waypoint will be shown with the first
character flashing, This indicates that the first character space is enabled for
selection. If you are looking for a particular itermn use the DATA knob as described
in the next step. Otherwise, use the section below to select the method for searching
for a waypoint.

1) Press MODE to reach
INFO Mode._ The MODE SALEM
Destination waypoint City,
Identifier, and State will be SLE
shown.

2) Press SEL. "Look For" will
be displayed. The first SEL
character position is
enabled forselectionandis .
flashing. =B —— INFO

3) Choose the appropriate following section for the method to reaéh waypoint
information of vour choice.

LOCKINGFORANITEM .. ... ... .. ... . ... .., F-6
LOOKING FOR A STARTINGPOINTINAREGION . ... ..., .. F-8
LOCKING FOR A REGION . .. ........................ F-8
DQOKING FOR THE DEPARTURE WAYPOINT . . ........... F-8
LOOKING FOR THE DESTINATION WAYPOINT . ........... -9
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LOOKING FOR AN ITEM

You can select waypoint information by city, airport name, or identifier. Use the
DATA knob to select the characters for the search item followed by a question

mark ("?").

1) From the "Look For"
display, press SELand turn
the DATA knob to display
the first character and
then press ENT. The next
character wiil now flash.

2) Enter the required
characters. If the complete
item name is used, press
ENT.Ifonly partof anitem
name is used you must now
select a question mark
("?"y and then press ENT.

3) The waypoint City,
Identifier, and State will
now be shown for the first
jtem that fits the characters
that you selected.

4).1f the item you asked for is
not in the FLYBRARY®,
"Nothing Found" will be
displayed. Press SEL again
and start over.

5)Pressing the cursor
movement (DEL or ENT)
buttons will allow you to
view waypoints that also
meet the selected criteria.

Page F-6
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LOOKING FOR A STARTING POINT IN A
REGION

The APOLLO® Model 604 will let you start at any point in a waypoint region.
After selecting the FLYBRARY waypoint region you can start at a certain
waypoint identifier by entering that identifier name or you can enter only a portion
of a name for astarting point followed by a question mark ("?"). If desired you may
start at "S", "S1", etc. The starting point is up to you.

1) From the "Look For"
display, press SEL to reach
the region choices. Choose
the desired Region (EC,
NC,NE,NW, SC, SE, etc.)
by turning the DATA knob
and then press ENT,

2) The display will request a
starting point. The starting
point may be from 1 to four
characters. The first space
for the waypoint name will
flash. Turn the DATA
knob to display the first
character of the starting
point,

3) Now, press ENT. The next
space will flash. Enter the
required characters. Then
select a question mark
("?"). Press ENT.

4) The unit will start at the
~waypoint identifier with
the character or
combination of characters
that you entered. Now,
turn the DATA knob to
view the information.
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LOOKING FOR A REGION

1) While viewing the "Look
For" display, press SEL to SEL
reach the region choices.
Choose the desired
Region (EC,NC,NE,NW,
SC, SE, etc.) by turning the
DATA knob. Press SEL to
reach the last waypoint
viewed or turn the LIST
knob to reach the first
waypoint in the region
selected.

2) Turn the DATA knob to
view the information or
turn the LIST knob to
reach another waypoint
within that region.

(

e,
5

3 5

Pty

-

LOOKING FOR THE DEPARTURE (ORIGIN)
WAYPOINT

1) While viewing the "Look
For" display, press FROM
to reach the origin
(departure) waypoint
information. Turn the
DATA knob to view the
information.
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LOOKING FORTHE DESTINATION WAYPOINT

1) While viewing the "Look
For" display, press TO to o

reach the destination 777 "\
. waypoint information. %/

Turn the DATA knob to T
view the information.

CAUTION:
‘You must be on the "LOOK FOR" page. Otherwise, pressing TO or FROM
will change your destination or departure waypoint
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SETUP MODE

The initial start-up conditions and calibration factors for the APOLLO® Maodel
604 are entered in the SETUP Mode. The information available in SETUP Mode
is divided into two groups: Normal Start-up Calibration Information and Receiver
Data. Normal Start-up Calibration Information for the APOLLO® Model 604 are
items such as: the GRI, Advisory information, E-6B Internal Flight Computer,
Remote Range Computer, Auto-Nav, Offset, XTD Sensitivity, Special Use
Airspace Setup, and Dead Reckoning Computer Setup. Receiver Data includes
information such as: Magnetic Variation, LAT/LLONG Calibration Factors, TDs,
(Time Differences), Signal-To-Noise Ratio, Signal Level, ECDs, the Extended
Range feature, the Service Displays, and the Magnetic Variation Year. You
normally only need to refer to the first group of displays. The second group of
displays is only viewed if you specifically request them from the unit. The only
feature in the SETUP Mode that must be entered for the APOLLO® Model 604
to operate is the GRI, or LORAN-C chain, for your area. The other features allow
you to manually adjust magnetic variation, adjust the receiver for local signal
conditions, set XTD sensitivity, set the Course Offset (OFST), and view signal
information. Manual triad selection may also be performed.

This section will describe each of the functions in the SETUP Mode and illustrate
their use. SETUP Mode is reached by pressing the MODE buttonuntil the SETUP
indicator lights. Each of the features in SETUP Mode is reached by turning the
LIST knob. Further information in a particular function may then be reached, or
altered, by turning the DATA knob.

For normal operation, only the GRI need be entered. The additional features
available in the SETUP Mode may be used by the more experienced operator as
need or desire dictate.

When viewing Receiver Data pages that contain information on each station (M,
W, etc), turning the LIST knob will show the same station in the Receiver Data
page shown, For instance, if you were viewing the SNR value for the "W" secondary
and turned the LIST knob to the ECD values you will see the ECD value for the
"W secondary.
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NORMAL START-UP INFORMATION

GROUP REPETITION INTERVAL (GRI)

The first step in setting up the APOLLO® Model 604 for operation is to select the
GRI, or LORAN-C chain, for your area. There may be more than one chain that
provides coverage for your area, 5o you should consider the chain that will give the
best coverage for your entire intended flight. The APOLLO® Model 604 will then
automatically select the secondary transmitting stations based on the best geometry
relating to the aircraft position. This combination of a master and two secondary
stations is called a TRIAD. The APOLLO® Model 604 also allows the operator
to manually select the secondaries. Check the LORAN-C Coverage Maps in
SectionH to determine the appropriate Chain and secondary choices for your area.
A following map (page G-5) shows the chain configurations in the Northern
Hemisphere, The dotted line on the map shows the extent of the ground wave
coverage. The shaded area of the map shows the primary, or best, coverage areas.
Other maps are available on pages A-8, A-9, and in Section H, A table below lists
the available worldwide LORAN-C chains.

AVAILABLE LORAN-C CHAINS

GRI CHAIN GRI CHAIN
4990 Central Pacifie 7990 Mediterranean
5930 Canadian East Coast 8940 ‘Western Europe

5970 Commando Lion(Korea) 8970 Great Lakes
5990 Canadian West Coast 8990 Saudi Arabia (NE)
7170 Saudi Arabia (South) 8991 Sandi Arabia (NW)

7930 Labrador Sea 9940 1.5, West Coast
7960 Gulf of Alaska 9960 U.S. Northeast
7970 Norwegian Sea 9970 Northwest Pacific
7980 U.S. Southeast 9980 Iceland

9990 North Pacific

Information for each LORAN-C chain is available in Section H. An example of
the LORAN-C data tables is shown on the following page. The LORAN-C chain
is selected by the first four digits of the GRL The U.S. West Coast GRI is 9940.
The Master and Secondary stations are displayed and selected by the firstletter for
that station, as shown below.

LOCATION NAME TIME DELAY
Fallon,Nev. Master

George,Wa. Whiskey 11,000
Middleton,Ca Xray 27,000
Searchlight, Nev Yankee 40,000

In this case the secondary station choices will be displayed as W, X, and Y. The
fourth secondary position, Z, will have a blank space toindicate that this secondary
is not present in this chain,
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U, 5. WEST [OAST LORAK-C GHAIN - GRI 9940 [ald rate 556)

COBING
STATLOW FUNCTION [ COORDIMATES DELAY/BASE- | RADIATEQ REMARKS
LINE LENGTH | POMER{KM)

Fallon, Master 19 33 D6.6 M 00 Two pulse comms

LiJ 118 49 56.4 W fnstalled.

Gearge, Whiskey 7 03 8.0 K 11000 1500 Two pulse comms In-

NA 119 4% 39,5 W 2796.90 stalled. Dual-rited to
wWest Cpast Canada
Chain.

Midd1etown, Eray B 45 ST.O N 22000/ Ll Exercises operstionil

CA 122 29 4.5 W 108450 control of chain. Con-
trol for W, X, #nd Y,
Two pulse comms in-
stalled.

Searcnlight, Ténkee 1519 1B.2 K AN 540

ny 11448 17.4 w | .1962.30

Narth Bend, Mansite | 41 24 362 K Unmanned receiver

o 124 14 7.9 W site.

Pt. Pinos, Monsite | 38 37 $9.0 K Lrmanned receiver

o 121 56 356 W . sfte

. .
GRI and Triad Display

1) Turnonthe APOLLO® Model 604 and press MODE to reach SETUP Mode.

2) The APOLLO® Model 604 will display the previously selected GRI and
automatically select the proper secondaries. The available secondaries for the
chain selected and the current triad used for navigation calenlations are
displayed. The stations used in the current triad are in upper case letters (i.e.
"X"). A secondary available in that chain but not used for the current triad
will be in lower case letters (i.e. "y"). The Master transmitting station is shown
as M. The secondaries are listed as V (Victor), W (Whiskey), X (Xray), Y
(Yankee), and Z (Zulu). Alower case "a" or "m" on the right side of the display
will indicate whether the current triad is selected automatically or manually.

GRIMode Chain

Automatic triad
selection indicator

Master

" GR1 9940

"W" secondary used
in this triad

7" secondary
not present

"X" secondary used "Y" secondary not
used in this triad used in this triad
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GRI SELECTION

This section describes the procedure for selecting a new GRI. In this example, the
method of GRI selection will be illustrated by changing from the 5990 Canadian
West Coast Chain to the 9940 U.S. West Coast Chain.

1) Press MODE until you reach
SETUP Mode. The previously  |mooe
selected GRI and triad will be
displayed. Press SEL to enable
GRI selection. The GRI will
flash.

SEL

2) Turnthe DATA knob to select
the desired chain. Only chains
included in the software for
your unit will be available for
display. Press ENT to enter
the displayed chain into
memory.

3) The small "a" will flash. Press ENT again. .

NOTE:
The WARN indicator may light when the unit is acquiring a new GRI or
triad. :

The GRI selected will be retained in memory after the unit is turned off. The
APOLLO® Model 604 will automatically select the best triad based on the
geometry of the LORAN-C chain chosen in relation to your position, If you are
using automatic triad selection, you may now go to another function or mode. If
manual triad selection is desired, continue with the procedure following on page
G-6.

GRI DISPLAY ON STARTUP

When the unit is first turned on an "s" will appear for each station to note that
searching is taking place. As each station is acquired the identifying letter will .
appear. An upper case letter will appear for a station used in the triad. A lower

case letter will appear for a station being tracked but not used in the triad. The
WARN indicator will turn off when the master station and two secondaries are
acquired.
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WORLDWIDE LORAN-C COVERAGE AREAS

The map below shows the worldwide LORAN-C coverage areas. The shaded areas
show the prime coverage areas. The dotted lines show the ground wave limits.
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MANUAL TRIAD SELECTION

Under normal conditions the APOLLO® Model 604 will automatically choose the
best triad (master-secondary combinations) for your position. However, under
some circumstances the pilot may want to manunally override this feature. When
secondaries are manually selected a small "m" will appear on right side of the GRI
display. A small "a" will appear on the right side of the GRI display when the
secondaries are selected automatically. The WARN light may appear temporarily
while you are changing a triad.

1) Press SEL twice to enable
manual or auto triad selection. SEL

The letter will flash, Turn the GR 1
DATA knob to "m" {(manual) /\*
and press ENT. '\J
Y/ MWXY
ENT ‘

2) The secondaries will flash.
Turn the DATA knob to select f\
the desired triad and then //ara GR I
press ENT. An upper case ‘'
secondary is used in the triad,

a lower case secondary is not. ENT Mw XY m
— SETUP

99490

Whenever the APOLLO® Model 604 is turned on, the last GRI entered into
memory will be used for calculating current position. The Master and all secondary
stations within the last chosen chain will be used for signal search and acquisition.

The APOLLO® Model 604 triad selection will return to automatic mode
whenever the unit has been turned off and then back on.
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ADVISORY INFORMATION

The APOLLO® Model 604 provides a number of diagnostic messages headed
"ADVISORY" at the end of the SETUP Mode. These messages will provide
information about why the WARN light or external annunciator has appeared.
The diagnostic pages that may appear and the problem that initiated the message
is provided below. In SETUP Mode turn the LIST knob to the diagnostic
. (ADVISORY) function and then use the DATA knob to view the different pages.

"Warn OFF' is shown when
the WARN indicator is
extinguished.

"Warn GRI" is shown when
insufficient transmitters
(fewer than the master and two
secondaries) are being
tracked, or the automatic triad
selection process has not been
completed. The WARN
indicator will also be lighted.

. See page G-19.

"Warn BNK" is shown when a
secondary blink condition is
detected by the APOLLO®
Model 604 in the selected
triad. The WARN indicator
will also be lighted.

. "Warn TRK" is shown when
the master station is not
tracked. The WARN indicator

will also be lighted.
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"Warn POS" is shown when :
Dead Reckoning mode is v
activated. When DR mode is ADVISORY
on, the unit is using manually
entered information instead of
LORAN signals, to determine
the aircraft’s LAT/LON
position (see Page G-43).

"Warn DR" is shown when the
Dead Reckoning Computer
has been activated.
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COURSE OFFSET (OFST)

The Course Offset function allows the pilot to offset the aircraft course to fly
parallel to the original course. While using Course Offset all course navigation
information will still be referenced to the TO waypoint. The Cross Track Distance
(XTD) display in NAV Mode and the external CDI will now refer to the Course
Offset flight path. The OFST indicator on the left side of the display will light to
indicate that this function is being used. The amount of course offset distance and
direction in relation to the original course is selected in SETUP Mode. OFST is
selectable between 0 and 20 nm in 0.1 nm increments to the left (L) or right (R) of
the original course. Your Course Offset will be retained in memory after the unit
is turned off. Course Offset is useful for modifying a course for conditions,
surveying, or search procedures.

1) Press MODE toreach SETUP | MOPE
Mode and turn the LIST knob
to reach the Course Offset YN
(OFST) function, Press SEL
to enable OFST selection. The
distance value will flash, SEL

2) Turn the DATA knob in the ==
direction of the desired OFST
{L/R) to the desired value and  “’
then press ENT.

ENT

_—

TYPICAL USE OF COURSE OFFSET (OFST)

The following example will demonstrate a use of the OFST function. In this
example a flight plan has been made for a trip from Newport, Oregon to the Dalles,
Oregon. While enroute a few miles west of Salem, Oregon thunderclouds are
noted above Salem and to the south. You then enter a five mile Course Offset
(OFST) into your APOLLO® Model 604 that will take you north of the bad
weather and still maintain your intended course to The Dalles. After entering the
5.0 nm OFST to the Left of your original flight path, you follow the indication of
either your external CDI or the XTD display in the NAV Mode of your APOLLO®
Model 604 which will now guide you to the new course line. The new course line
is 5,0 nm to the left of and parallel to your original course. After you have passed
the storm activity or are approaching your destination, remove the Course Offset
(reset it to 0.0nm) or draw a new course line from your present position to navigate
directly to the destination.
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COURSE OFFSET EXAMPLE

WASHINGTON

COLUMBIA RIVER

PACIFIC
QOCEAN

PORTLAND ¢ THE DALLES
DLS

" Mt. Hood

OREGON

NEWPORT
ONP

WASHINGTON

COLUMBIA RIVER

PACIFIC

OCEAN THE DALLES
DLS

PORTLAND »
PDX

OFST -
5.0 nm
P

° Mt. Hood

OREGON

NEWPORT
ONP
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1) Press Mode to reach SETUP
Meoede. Turn the LIST knob to
reach the OFST function.
Then press SEL to enable
selection of OFST (the
distance digits will flash).

®

2) Turn the DATA knob
counter-clockwise {ccw) until */
"L 5.0 nm" is displayed and °
then press ENT. The OFST
status indicator will now
appear on the lower left side of
the display panel.

3) Press MODE once to reach |MCODE

NAYV Mode and then turn the

LIST knob to show the Cross

. Track Distance (XTD)
display.

@)

4) Turn left until the XTD display
shows that you are again
on-course (the new course that
is offset 5.0 nm of your original
course).

NOTE:
Steps 5-7 must be completed. Step 8 is an option.

Use steps 5-7 after you have passed the storm activity to remaove the course offset.
Steps 5-7 show how to return to your original course. Use step 8 to plot a new
course line from your present position to the destination.
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5) Remove the Course Offset.
Press MODE to reach SETUP
Mode and turn the LIST knob
to reach the OFST function.
Press SEL to enable OFST
selection (the number will
flash). SEL

MQODE

6)Turn the DATA knob
clockwise (cw) until 0.0 nm is {
displayed and then press ENT.
The OFST indicator will go
out.

7) Press MODE to reach NAV
Maode. Turn the LIST knob to
show the XTD display. Turn
right to return to your original
course.

OPTIONAL

8) Press MODE to reach POS
Mode and press FRM. This | MODE
will allow you to mavigate
directly to your destination
without turning back to your
original course. Remember to
remove your Course Offset.

I3
°

FRM

i
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CROSS TRACK DISTANCE SENSITIVITY
(XTD SENS)

The Cross Track Distance is displayed in NAV Mode and is a visual indication of
the direction to turn to travel on-course. The course-to-fly (Desired Track) is an
imaginary line between the origin (FROM}) and destination (TO) waypoints.

Cross Track Distance is displayed as a scale with a moving pointer (vertical bar) to
indicate whether you are on- or off-course, and if off-course, the distance off-course
and the direction to turn to return on-course. The Range to your destination, in
nautical miles, is also shown.

NOTE:

The aircraft is the center of the display. The "moving pointer" is the desired
track

Cross Track Distance Sensitivity is selectable between 0.01 nm and 1.00 nm in 0.01
nm increments. The value selected refers to the distance represented by each dot
in each display segment of the scale. There are five dots horizontally in each display
segment. The XTD SENS value you select remains in memory after the unit is
turned off, The value set for the internal 604 XTD displaywill also set the resolution
for your external CDL

0.0l nm = 61’ perdot 020nm =1215" per dot

0.02 nm = 122’ per dot 025 nm =1519" per dot

0.05 nm = 304’ per dot 0.50nm =3038" per dot

0.10 nm = 608’ per dot 0.75 nm =4557 per dot

0.15 nm = 911" per dot 1.00 nm =6076" per dot
MCDE

1} Press MODE toreach SETUP

Mode and turn the LIST knob »f\\ XTD SENS
to display the XTD sensitivity. @ B 5
0.02 nm is shown here. N

SEL

2) Press SEL to enable selection.
The value will flash. Turn the »oa

DATA knob to select the *; \ XTD SE
desired value and press ENT. | ; o

(.20 nm is shown here. S

ENT L SETUP

NOTE:

A XTD Sensitivity value that may prove seful for a quick visual indication
is 0.20 nm. This value will move the aircraft pointer by one group of five
horizontal dots in the scale for each mile of distance from your desired
course,
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RECEIVER DATA

The topies shown previously for SETUP Mode cover the information most often
used. However, the APOLLO® Model 604 provides the choice if you wish to view
more detailed information on receiver functions, software versions, to activate the
Extended Range (X _Range) function or set the Magnetic Year.

1) In SETUP Mode turn the #7=N

LIST knob cone position cow.
The display will ask if you want
more Receiver Data. The A
question mark will flash. Press | _ - Pata
ENT for a "yes" response or o
continue turning the LIST
knob to bypass the display.

MAGNETIC VARIATION

Rece |

The APOLLO® Model 604 references the NAV displays to either magnetic or
true north. The APOLLO® Model 604 will select the proper Magnetic Variation
automatically for your area to reference the NAV displays in magnetic headings.
Worldwide coverage is provided for Automatic Magnetic Variatior. You may also
manually enter Magnetic Variation. If the Magnetic Variation is set to 0, NAV
information will be referenced to true north. The APOLLO® Model 604 comes
from the factory set for automatic Magnetic Variation. Automatic or Manual
MAG VAR selection is made by choosing "a" or "m" with the DATA knob. The
auto or manual setting will be retained when the unit is turned off. Easterly or
westerly variations are made by choosing "E" or "W" with the DATA knob. The
amount of variation is also chosen with the DATA knob. See page G-25 for
Magnetic Year.

AUTOMATIC MAGNETIC VARIATION

1) In the Receiver Data portion »=mu

of SETUP Mode, turn the MA VAR
LIST knob to the MAG VAR G A
display.

19° E

2} Press SEL to enable selection | gg
of manual "m" or automatic"a"
MAG VAR, The letter will T
flash. Turnthe DATA knob to (‘:
choose automatic or mamual >/
MAG VAR and then press | eny

ENT. S
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MANUAL MAGNETIC VARIATION

The APOLLO® Model 604 also allows you to manually select Magnetic Variation.

The illustration below shows the magnetic variations for the Continental United

States. You can also refer to WAC, Sectional Charts, and Approach plates to

determine the magnetic variation for your area. Manually setting the Magnetic

Variation to O will reference NAV datato True North. The procedure for manually
. entering the Magnetic Variation Factor is shown below.

1) In the Receiver Data portion
of SETUP Mode, turn the
LIST knob to the MAG VAR
function. Press SEL (the "a"
will flash) and then turn the
DATA knob to select manual
{"m") MAG VAR, Press ENT.

2) Press SEL to enable Magnetic
Variation value entry. The
degrees digits will flash, Turn
the DATA knob to the desired
value and direction of

. Magnetic Variation. Then,

press ENT. Rotating the
DATA knob cw will reach | ent
westerly values, and cew will | —
reach easterly values.

ISOGONIC LINES for the CONTINENTAL U.S.

N 00
20’ E ! “ 200 w
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LATITUDE AND LONGITUDE CALIBRATION
(ASF) FACTORS

Very slight errors in the LAT/LON display of your carrent position may occur due
to the propagation characteristics of the LORAN-C signal at a particular location.
The speed, or velocity, of the LORAN-C signal will vary as it passes over different
types of terrain, such as water, glaciers, mountains, cities, etc. Also, seasonal
changeswill have an effect on LORAN-Csignals. Velocity changes cause distortion
in the LORAN-C grids andslight inaccuracies in LAT/LON conversions, Normally
no calibration factors are needed in the APOLLO® Model 604, however,
obtaining the greatest degree of accuracy in POS and NAV displays in some areas
may require the entry of LAT/LON calibration factors.

Calibration factors, or ASFs (Additional Secondary Phase Factors), are entered to
compensate for propagation variations in the LORAN-C signal unique to a
particular locality. When calibration factors are entered, the LAT/LON
coordinates will change to reflect the entered values. In normal operation values
of 9.99 uS (microseconds) may be entered. While in the Extended Range function
ASFvalues of +/-99.9uS may be entered (see page G-23). The ASF indicator on
the left side of the display pane!l will light to indicate when calibration factors have
been entered. ASF values of less than +/ - 9.99 uS will remain stored in memory
after the unit is tumed off.

ENTERING CALIBRATION (ASF) FACTORS

The APOLLO® Model 604 allows the entry of LAT/LON calibration values.
Calibration values are entered to add a bias to the LAT/EON coordinates for more
accurate navigation. Enter calibration factors that will change your LAT/LON
coordinates to match those of a known position. This may be accomplished by flying
overapointwhere the LAT/LON coordinates are known, such asa VOR or Airport
Reference Peint (ARP). Press the SEL and then the ENT buttons to load the
uncalibrated present position into the LAT/LON calibration displays. Then
compare the displayed values with the published coordinates, and make any
adjustments necessary with the DATA knob. When you select a new GRI or travel
a great distance from the location where the calibration factors were entered, new
calibration factors may need tobe entered. The method for entering the calibration
values is described below.

1} Press Mode to reach SETUP
Mode. Now turn the LIST P
knob left one click. Press ENT.

Turn the LIST knob right one

click. Press SEL to enable
entry. "ENT Pos?" will appear.

"ENT" will flash.
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2) Press ENT to load your
current position coordinates
into the LAT/ON displays.

The calibration factor will now
flash.

3) Turnthe DATA knob to select

the LAT calibration factor (cw 47="34,
for + and cow for -). The LAT f‘:.
coordinate will change to -2/
match the amount of bias,

calibration factor, that you
have selected. Press ENT
when you have selected the
desired value. The ASF
indicator will light when
calibration factors have been

ENT

_—

entered.

4) Turn the LIST knob to the p =3 |
LON display. Repeat the i
above procedure for the LON ‘
calibration factor,

PRESENT POSITION

ORIGINAL POSITION

44°54.64 N

/122" 59.22 W

|
WITH  ASF !
ADJUSTMENT :
44° 54,74 N | p—t 2,00
123°01.22 W |
I
i
___+ _____ *_ _______
[
+0.10 I
|
1
|
|
|
OP147-04
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TIME DIFFERENCES (TDs)

LORAN-C is a synchronized radio navigation system based on time of arrival
measurements. The time measurements correspond to the distance a LORAN-C
receiver is from the transmitting stations. These time measurements are referred
to as time differences (TDs). Each TD is measured in microseconds (millionths of
a second), and can be plotted on a curved line between the two stations called a
hyperbola. The hyperbolic lines are referred to as a Line Of Position (LOP).

The TD between the Master and a secondary transmitting station form one LOP,
A second LOP formed between the Master and another secondary is necessary to
provide a fix on your position. Where the two LOPs cross is your actual geographic
position. LAT/LON coordinates in all LORAN-C receivers are calculated from
the crossing points of LOPs. ‘

The APOLLO® Model 604 provides you with the TD measurements. These values
may be used with maps which provide LOPs to fix your position. The TD Displays

MODE

1) Press Mode to reach SETUP.
Turn the LIST knob left one x~-=
click. Press ENT. Turn the
LIST knob right 3 clicks.

ENT

2) Turn the DATA knob right
one click.

3) Turn the DATA knob right
one click to view the next TD,
TDX. Turnthe DATAknobto
view the TDs in succession.
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SIGNAL INFORMATION

The signal information features are important to you for monitoring signal
conditions and other receiver information. Information available is:
Signal-to-Noise Ratio (SNR) values, Envelope-to-Cycle Difference (ECD) values,

and Signal Levels.
WARN INDICATOR

The WARN indicator appears in the upper display panel to notify you of possxble
signal problems. The WARN indicator will also appear when the APOLLO®
Model 604 s first turned on, indicating that the unit is searching for the proper
tracking points, and will go out after the unit has warrned up and settled. If the
WARN indicator remains on for over 10 minutes or reappears after normal
operations, a problemn may exist.

Possible signal problems that will turn the WARN indicator on are: 1) any station
in the selected triad that has not cycle selected or has slipped off the proper cycle,
2) a low SNR value for any station in the selected triad, and 3) secondary blink in
the selected triad. Secondary blink cccurs when one, or more, of the secondary
stations send a signal that indicates possible problems with LORAN-C
transmissions in that area.

SIGNAL TO NOISE RATIO (SNR) VALUES

{Signal-to-Noise Ratio) values are displayed on the display as numbers from 0 to
255. A higher value indicates a stronger signal in relation to the noise present. For
most applications a value of 100 or higher will represent good signal conditions and
tracking ability. A reference is given below to help evaluate SNR values.

225 . .Excellent
200 . .Excellent
175 . .Excellent

150 . .Good
125 . .Good
100 . .Good

75 . .Fair

50 . .Poor

25 . .Poor

0 . .No Signal
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SIGNAL-TO-NOISE RATIO

MIN MAX

’,_____WAHN ,iw WARN OFF
ON

0 64 255 .

If the SNR values drop too low (less than 64), the WARN indicator on the display
panel will appear. Low SNR values can be caused by one or more of the following
factors:

1) A position in, or approaching, a fringe coverage area.

2) Improper installation of the antenna, power cables, or grounding.
3) Atmospheric interference caused by storms, lightning, sunspots, ete.
4) Military installations, or other strong Low Frequency, transmissions.

5) Noisy local conditions with interference being generated by industrial switching
equipment, or local telephone transmission, precipitation static, etc.

6) Operating in a shielded area, such as in 2 hangar, or near power lines.

The following procedure is used to view the SNR values for the Master and all
secondaries available within the LORAN-C chain being used. .

1) Receiver SNRs. Press MODE
to reach SETUP, Turn the
LIST knob left one click. Press
ENT. Turn the LIST knob
right 4 clicks.

2) Turn the DATA koob right to
view the SNR values for each 7~
of the secondaries available in %}
the chain being used. =

NI

Page G-20



SIGNAL LEVEL DISPLAY

The APOLLO® Model 604 will display Signal Level values for all Master and
secondary stations available in the chain selected.

The Signal Level has a 100 dB range and will display values from 0 t0 255, The SIG
LVL values may drop very low and still provide accurate NAV information as long
as the unit has locked onto the signal and the SNR values are adequate

SIGNAL LEVEL VALUE
MIN MAX
| < > |
0 255
Signal Level is displayed by:

1) Press MODE to reach
SETUP. Turn the LIST knob
left one click. Press ENT. Turn
the LIST knob right 5 clicks. ENT

@

@)l

2} Turn the DATA knob right to
view the signal levels for each
of the secondary stations in
turn.,

L
Y

¢ |
‘

Ry ‘,’

N,

ENVELOPE-TO-CYCLE DIFFERENCE (ECD) VALUES

The distance your position is from the transmitting stations has a direct effect on
the ECD values. The closer you are to a station the higher the ECD value. The
farther you are from a station the lower the ECD value, This condition is a result
of the wave propagation characteristics of the LORAN-C signal. If you are close
to a station, or if the SNR values are reading 175 or higher, do not be alarmed by
high ECD values. The ECD should read fairly constant with an SNR value of 175,
or higher.
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When the APOLLO® Model 604 is first turned on, a settling time of
approximately two minutes is required. During this time the APOLLO® Model
604 is performing the cycle selection process to determine the proper tracking
point. The ECD values will not stabilize until the cycle selection is complete.

The WARN indicator will be lighted until the cycle selection is complete and the
ECDvalues have stabilized. If the WARN indicator comes onwhile enroute, check

the Signal Level, SNR, and ECD status. You may have to change to a new .
LORAN-C chain or a new secondary station.

ECD (Envelope-to-Cycle Difference) values are shown on the lower display as
numbers from + 5 to -5. The values represent the tracking point on the LORAN-C
signal for the Master and secondary stations. The ECD values can be used to
monitor the distortion of the LORAN-C signal.

A reference is given helow to help evaluate ECD values.

+5 - Unreliable
+4 - Poor
+3
+2
+1
0 Normal range - values will vary
with distance from transmitter

Poor

Unreliable .

ECD Value Display

-1
-2
-3
_ 4.
- 5.

1) Press MODE to reach | MODE
SETUP. Turn the LIST knob
left one click. Press ENT. Turn
the LIST knob right 6 clicks.

ECD

J——

€

L2 @LE]

&)

2) Turn the DATA knob to view

each of the available (“,
secondary station ECD values  "\_./

in turn.
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EXTENDED RANGE

The EXTENDED RANGE function allows you to use the APOLLO® Model 64
for navigation into the fringe LORAN-C coverage arcas. When you use this
function the APOLLO will lock onto the current tracking point of the LORAN-C
pulses and allow you to continue navigation into deep fringe areas where the signal
is very weak or into areas that are electrically very noisy. You should activate this
function in an area that has adequate LORAN-C signal coverage before you fly to
areas on the edges of the LORAN-C coverage areas. You should not activate the
Extended Range function if you will not be entering a fringe coverage area as your
accuracy may be decreased slightly.

MODE

1) Press MODE to reach
SETUP. Turn the LIST knob
left one click. Press ENT. Turn
the LIST knob right 8 clicks.

2) Press SEL to enable selection
of the function. Now, turn the

DATA knob and then press v
ENT. N

When the Extended Range function has been activated, the LAT/LON (ASF)
Calibration Factors (see page G-16) may now adjust the LAT/LON coordinates
within a range of 99.9 minutes, instead of the normal range of 9.99 minutes,

Whenyou turn the unit off, the EXTENDED RANGE function will be reset
to the "OFF" condition and LAT/LON calibration factors will be reset to
zero if they were beyond 9.99. LAT/LON calibration factors within 9.99
will be retained.

Mﬁmmnww T/LON calibration £ itin 9.99 will ined.
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SERVICE DISPLAYS

The Service Displays allow the operator or service personnel to easily evaluate
certain internal operations of the unit. The Service Displays are available in the
SETUP Mode. These values are useful for servicing the unit and provide
information that must be relayed to service personnel, or the factory, when

referring to your particular unit. .

OSCILLATOR OFFSET VALUE

|

Press MODE to reach SETUP, | MQDE
Turn the LIST knob left one
click. Press ENT. Turn the
LIST knob right 7 clicks. These @
numbers will be different each
time the unitis turned onand as

the internal temperature
changes.

0SC OFST

AN

CRYSTAL TEMPERATURE

Turn the LIST knob two

positions clockwise to display
the Crystal Temperature. This
is the internal temperature of

the unit. The temperature is
listed in degrees Celsius.

)

TEMP

SOFTWARE VERSIONS

The APOLLO® Model 604 provides displays which indicate the Software Version
for the FLYBRARY® and Operating System. The numbers displayed refer to the
Software Versions in your particular APOLLO® Model 604. This information is
necessary when the factory or dealer is contacted concerning your particular unit.

Turn the LIST knob one
position clockwise to display
the date code for the
FLYBRARY®. The number
shown indicates the 9th month
and the 21st day of 1989. Your
display may differ from the one
shown. Turn the DATA knob
cw for airspace date. Turn
DATA cw again, for software
version.
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MAGNETIC VARIATION YEAR

The APOLLO® Model 604 allows you to set the year value for Magnetic Variation
between the year 1975 and 2020. The value you enter will be retained in memory,

1. Inthe Receiver data portion of
SETUP Mode turn the LIST @
knob to reach Mag Year.

Press SEL to enable selection.

SEL

2. Turn the DATA knob to (‘\‘\
display the desired year and i_‘
then press ENT. =

}
;
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E-6B INTERNAL FLIGHT COMPUTER

The E-6B Internal Flight Computer will allow you to caleulate your True Airspeed
(TAS), Density Altitnde (DALT), and Winds Aloft (WIND) using your APOLLO
604. These will make your in-flight computations simple to achieve and will not
interfere with any navigation functions.

1) In SETUP Mode turn the LIST
knob to reach the E-6B
function, Press ENT to activate
the function.

2} You may now turn the LIST
knob to choose the True
Airspeed, Density Altitude, or
Winds Aloft computations.
Press ENT to activate your
choice.
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TRUE AIRSPEED (TAS)

1) Afterenablingthe E-6Bfeature,
turn the LIST knob to reach the
True Airspeed (TAS) function.
Press ENT to activate the
function.

2) Press SEL to enable the
Indicated Airspeed (IAS) valne.
The first of the three IAS value
digits will flash. Now, turn the
DATA knob to the value for the
first digit and then press ENT.
Continue for the required digits.

3) After entering the IAS, turn the
LIST knob clockwise (cw) one
position to reach the Pressure
Altitude (PALT) value. Press
SEL to enable the first of the
PAIT value digits. Now, turn
the DATA knob to the value for
the first digit and then press
ENT. Continue for the required
digits.
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4) After entering the PALT, turn
the LIST knob cw one position
to reach the Temperature
(TEMP) value. Press SEL to
enable the sign (+/-) for the .
TEMP value. Now, turn the

. DATA knob to the sign for the
TEMP and then press ENT.
Continue for the required digits.

5) Now, turn the LIST knob cwone
position to view your TAS.

DENSITY ALTITUDE (DALT)

. 1) Afterenabling the E-6B feature,
turn the LIST knob to reach the
Density Altitude (DALT)
function, Press ENT to activate
the function.

2) Press SEL to enable the
Pressure Altitude (PALT)
value. The first of the PALT
digits will flash. Now, turn the
DATA knob to the value for the
first digit and then press ENT,
Continue for the required digits.
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3) After entering the PALT, turn
the LIST knob ew one position
to reach the Temperature
({TEMP) value. Press SEL to
enable the sign (+/-) for the
TEMP value. Now, turn the

- DATA knob to the sign for the
TEMP and then press ENT.
Continue for the required digits.

4) Now, turn the LIST knob cwone
position to view your DALT.

WINDS ALOFT (WIND)

1) Afterenabling the E-6B feature,
turn the LIST knob to reach the
Winds Aloft (WIND) function.
Press ENT to activate the
function.

2} The True Airspeed (TAS) value
will be displayed if you have
performed the compute TAS
function, If not, turn the LIST
knob to the Palt display and
enter the required values to
compute your TAS.
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3) Turn the LIST knob one
position cw to view the Track
{TRK) and Ground Speed(GS)
display.

4) Turn the List knob one more
position to view the Heading
display. Press SELto enable the
Heading value. The first of the
Heading digits will flash. Now,
turn the DATA knob to the
value for the first digit and then
press ENT. Continue for the
required digits.

5) Turn the LIST knob one postion
cw to view the Wind Direction
Display.

6) Turn the List knob one position
ew to view the Wind Speed
Display. Wind Speed is shown in
nautical miles per hour
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7) Press SEL to enable the
Indicated Airspeed (IAS) value.
The first of the three IAS digits
will flash. Now turn the DATA
kncb to the value for the first
digit and then press ENT.
Continue for the required digits.

8) Press SEL to enaable the
Pressure Altitude (PALT)
value. The first ot the PALT
digits will flash. Now trmn the
DATA knob to the value for the
first digit and then press ENT.
Continue for the required digits.

9) After entering the PALT, turn
the LIST knob cw one position
to reach the Temperature
{Temp) value. Press SEL to
enable the sign ( +or - ) for
theTemp value. Now, turn the
DATA knob to the sign for the
Temp then press ENT.
Continue for the required digits.
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REMOTE RANGE COMPUTER

The Remote Range Computer allows you to display the range between any two
waypoints without interfering with current navigation functions. The Remote
Range may be calculated between any waypoint such as: Present Position, a
Phantom Wa%oint, any LAT/LON coordinate, or waypoints retrieved from the
FLYBRARY® or user waypoints. The first procedure is to select the two
waypoints, Location #1 and Location #2. Then you may view the Range and
Bearing from Location #1 to #2, your Present Position (pp) to Location #1, and
from your Present Position (pp) to Location #2.

1) Press MODE to reach SETUP
Maode. Turn the LIST knob to
reach the Remote Range
display. Press ENT to activate
the function.

2) Enter Location #1.
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START FROM A WAYPOINT RETRIEVED FROM

MEMORY

1) Press SEL until you reach the
Waypoint Retrieval choice.
Then press SEL once more to
enable selection of the first
character of the waypoint
name.

2) Turn the DATA knob to
display the first character and
then press ENT.

R etrieve

Wpt P
B 4

3) Continue for the required
characters.

4) Thenpress ENT one final time
to retrieve the waypoint,

5) Now, turn the LIST knob one -
position cw and repeat the
preceding procedures for
Location #2.

Page 34
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START FROM YOUR PRESENT POSITION

1) Press SEL to enable the
Starting Position choice.

o | Enter

2) Press ENT.
PP

START FROM A PHANTOM WAYPOINT

1) Press SEL until you reach the
Phantom Waypoint choice.
Press ENT,

2) Follow the prompts to enter the
Phantom Waypoint positiorn.
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START FROM A LAT/LON COORDINATE

1) Press SEL until you reach the
LAT/LON editing choice.
Press ENT.

2) Follow the prompts to enter the
Latitude and Longitude
coordinate values.

VIEWING RANGE AND BEARING
CALCULATIONS .

After setting your Location #1 and Location #2 waypoints you can view the Range
and Bearing from Location #1 to #2, your Present Position (pp) to Location #1,
and from your Present Position {pp) to Location #2.

1) After you have set the final
Location waypoint, turn the
LIST knob to view the Range
and Bearing from Location #1
to Location #2.
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2) Turn the LIST knob cne
position cw to view the Range
and Bearing from your Present
Position (pp) to Location #1.

3) Turn the LIST knob one
position cw to view the Range
and Bearing from your Present
Position (pp) to Location #2.

Remote Range Computer

To
[
\o‘\’r“ .
oo"‘ S
\o‘,\o P
g0t -7
9("‘4 -7
ﬂ; Y
Oy, ™ .
8.,” Po‘ ..
Sitp,
Ioﬂ to Z ~
ocat S
. ’e ™~ ‘.
o
From
OP147-04

Location #2

Location #1

Present Position?
Phantom Wpt?
Lat/Lon Coordinate?
Retrieve Wpt?

Range and Bearing
Location =1 to +2

Present Position?
Phantom Wpt?
Lat/Lon Coordinate?
Retrleve Wpt?
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AUTO-NAV SETUP

The APOLLO® 604 allows you to customize your NAV Mode displays by letting
you choose which of the available displays will be shown. You may choose up to
nine pages for display during the Auto-Nav rotation. You will be able to view all
eleven available displays when the Auto-Nav feature is disabled.

The Auto-Nav function of the APOLLO® 604 will allow you to set the unit to
automatically rotate through the first nine pages (displays) in NAV Mode or to
select the pages viewed. The Auto-Nav function will retain the state that you set it
to (ON/OFF) even when the unit is turned off. With Auto-Nav turned on, press
MODE to reach NAV Mode. Turn the LIST knob to one of the scroll pages
selected in Auto Nav Setup, and press SEL. This will activate the rotation of the
selected NAV pages. Pressing SEL again will stop the scrolling.

NAV Mode pages not available for viewing with the Auto-Nav function are: Flight
Time and Time To Waypoint.

1. Press MODE to reach SETUP
Mode. Turn the LIST knob to
reach the Auto-Nav Setup
display. Press ENT to reach the
Auto-Nav Setup functions.

2. The Auto-Nav ON/OFF
display is shown. When
Auto-Nav is off, press SEL to
enable selection, turn the
DATA knob to ON, and then
press ENT.
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3. Turn the LIST knob. one
position cw and press SEL. You
may now choose the number of
pages to be displayed in NAV
Mode. The number value for
the pages will flash.

4, Turn the DATA knob to show
the number of pages to be
shown in NAV Mode and then
press ENT.

5. Now, turn the LIST knob cw
one position and choose the
pages to be shown in NAV
Mode and their order. The
information shown for Page 1
will now be shown flashing in
the bottom row (such as
BRG-RGE TRK-GS,
BRG-TRK, etc.).

6. Turn the DATA knob to show
the information desired for
Page 1 of the NAV Mode
displays and then press ENT.

7. Continue for the rest of the
required pages.
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SPECIAL USE AIRSPACE

The Special Use Airspace Warning feature provides you with a warning indication
that you are approaching a special use airspace. The warning distance is
user-selectable within a range of 0 to 99 nautical miles. The WARN and POS
annunciators will flash when you reach the warning distance boundary.

IMPORTANT
The Apollo® 604 is NOT intended to be the sole navigational aid. To accurately
determine special use airspace, it is the responsibility of the pilot to consult
additional means of navigation and flight planning

ACTIVATING THE SPECIAL USE AIRSPACE FEATURE

1) In Setup Mode turn the LIST
knob to reach the Special Use
Airspace Warning feature.
Press ENT to get into the
feature,

2) Turn the feature ON/OFF by
pressing SEL, turning the Airs ce
DATA knob to the desired AlTspa
state, and then pressing ENT.
The selection will remain in
memory after the unit is turned
off.
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SETTING THE SPECIAL USE AIRSPACE
WARNING DISTANCE

1) In Setup Mode turn the LIST
knob to reach the Special Use
Airspace Warning feature.
Press ENT to get into the
feature.

2) Turn the LIST knob to reach
the warning distance display.

3) Press SEL to enable selection
of the warning distance. Turn
the DATA knob to the desired
warning distance and then
press ENT. This distance will
be retained after the unit is
turned off.

To leave Adrspace Setup and remain in SETUP Mode, press DEL.
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DEAD RECKONING COMPUTER

The Dead Reckoning (DR) Computer allows you to navigate in areas where
LORAN-C or other types of modern navigation signal coverage is not available.
The DR Computer will provide you with the familiar navigation information with
your LORAN-C receiver. You may navigate by the DR computer after you enter
your Course, Speed, and Starting Position. Your Starting Position may be entered
as your: Present Position, 2 Phantom Waypoint, any LAT/LON coordinate, or a
waypoint retrieved from the FLYBRARY® or USER waypoints.

1) Press MODE to reach SETUP
Mode. Then, turn the LIST
knob to reach the DEAD
RECKONING Setup display.

2)
Press ENT to reach the setup
displays for DR operation.

3) Enter your Course. Press SEL
to enable selection of your
Course values. The first digit of
the Course value will flash.
Press SEL a second or third
timeif you need to start with the
second or third digits.
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4} Turn the DATA knob to the
required value and press ENT.
Continue for the required
values.

5) Enter your Speed. Tumn the
LIST knob one position
clockwise (cw) to reach the
Speed value. Press SEL to
enable selection of your Speed
values. The first digit of the
Speed value will flash, Press
SEL a second or third time if
you need to start with the
second or third digits.

6) Enter your Starting Position.
Turn the LIST knob one
position clockwise (cw) to
teach the DR Starting Position
display. Press SEL to view and
then press ENT to choose the
type of Starting Position:
Retrieve a waypoint from the

SETUR

FLYBRARY® Present Position,
Phantom Waypoint, or a
LAT/LON coordinate.
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START FROM A WAYPOINT RETRIEVED FROM
MEMORY

1) Press SEL until you reach the
Waypoint Retrieval choice.
. Press ENT. Now, press SEL to
enable selection of the first
character of the waypoint

nare.

2) Turn the DATA knob to
display the first character and
then press ENT.

3} Continue for the required

characters i
Retrieve
.  Wpt RD
i .
4) Then press ENT one final time IS
to retrieve the waypoint.

START FROM YOUR PRESENT POSITION

1) Press SEL to enable the
Starting Position choice.

. 2) Press ENT.
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START FROM A PHANTOM WAYPOINT

1) Press SEL until you reach the
Phantom Waypoint choice.
Press ENT.

2) Followthe prompts toenter the
Phantom Waypoint positior.

START FROM A LAT/LON COORDINATE

1) Press SEL until you reach the
LAT/LON editing choice.
Press ENT.

2) Followthe prompts toenter the
Latitude and Longitude
coordinate values.
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ACTIVATING THE DEAD RECKONING COMPUTER

1) Turn the LIST knob to reach
the DR Mode ON/OFF display
and then press ENT

2) Turn the Data knob to choose

ON OFF and th padii ‘
ENTT)T an £N press D R M o d e

=

SETUP |

. 3) Press the DEL key or press
MODE to get out of the DR
Setup Mode.

NOTE
When DR is ON, the WARN light will remain on. All position and
navigational data are being calculated by the DR computer instead of
LORAN signals. Track and ground speed will now take approximately 20
seconds, using the new DR position data
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Dead Reckoning Setup

Dead Reckoning Setup .

Magnetic North

20°

Present Position?
Phantom Wpt?

Lat/Lon Coordinate?
Start Position Retrieve Wpt?
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DESCRIPTION OF THE LORAN-C SYSTEM

LORAN is an acronym for LOng RAnge Navigation. The "C" refers to the
version of LORAN. A previous version of LORAN was called LORAN-A and
amilitary version is LORAN-D. LORAN-Cis a radio navigation aid that utilizes
pulsed radio transmissions on a frequency of 100 kHz. LORAN-Creceivers may
be used in the air, on water, or on land within the coverage area of a chain.

The LORAN-C stations transmit with a carrier frequency of 100 kHz which is
within the Low Frequency (LF) radio band. The LF radio band is propagated
by means of the Ground Wave which means that these radio waves closely follow
the surface of the Earth (see Figure 1). Use of ground wave signals allow for a
high degree of accuracy and long range coverage. LORAN-C signals that are
reflected back to the earth from the ionosphere are called sky waves, Sky waves
are not consistent and are subject to so many variables that they may not be used
for accurate navigation. High quality LORAN-C receivers reject sky wave
contamination.

LORAN-C SIGNAL PROPAGATION

TRANSMITTING
STATION

LORAN-C coverage is determined by the power of the station transmitters,
distance between stations, station configuration, weather, and the type of terrain
the signal must pass over. The signal travels farther and with less distortion over
sea water in clear weather. Different types of terrain, power lines, and mineral
deposits affect the speed and hence the accuracy of the LORAN-C signal.

LORAN-C TRANSMITTING STATIONS

The LORAN-C system consists of fixed land-based transmitters that are
organized into groups called “chains" that provide signal coverage for a certain -
geographical area. Each LORAN-C chain is comprised of one Master station
and up to four Secondary stations.
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Figure 2 The Secondary stations are designated as Whiskey (W), Xray (X),
Yankee (Y), or Zulu (Z) (see Figure 2). Each chain is assigned a unique time
code called a Group Repetition Interval (GRI). The GRI is the time between
the start of the Master station pulses and the beginning of the next series of
Master pulses, The GRIis measured in microseconds (usec.). For instance, the
U.S. West Coast chain is 9940, The GRI length of the U.5. West Coast chain
from the beginning of the Master station pulse group to the start of the next one
is 99,400 usec.

LORAN-C CHAIN GR! {
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MASTER SECONDARY SECONDARY SECONDARY MASTE
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Each station transmits one pulse group in each GRI (see Figure 3). Each
secondary station pulse group consists of eight pulses spaced 1 millisecond (ms.)
apart. The master station transmits a group of eight pulses 1 ms. apart and then
aninth pulse 2 ms. after the group of eight to identify it as the master pulse. The
master station transmits its pulse group and then each secondary station will
transmit its group of pulses in turn after a precise predetermined time interval
called a "coding delay”. A coding delay is the time from the start of the master
pulse group to the start of each secondary pulse group. Each secondary station
within a chain is assigned its own separate coding delay.
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HOW LORAN-C WORKS

The LORAN-C system is based on time measurement. Radio waves travel at
the speed of light (approx. 186,000 miles per second) and will travel one nantical
mile in approximately 6.18 micro-seconds (usec). The LORAN-C receiver is a
precise time difference measuring instrument which processes the received
information to determine a position fix.

The LORAN-C receiver monitors the signals from all stations within the
LORAN-C chain selected by the operator. The receiver uses data from a triad
(the master and two secondary stations) to provide a position fix. The receiver
processes the data and measures the arrival time difference between the radio
signals from the master and each of the secondary stations. The time difference
(TD) is displayed by the LORAN-C receiver. All of the points that have the
same TD from the master and that one secondary station when plotted ona chart
will produce a hyperbola that is referred to as a Line Of Position (LOP) (see
Figure 4). A second TD is found from the master and another secondary which
now places the craft on a second LOP. Where the two LOPs cross is the exact
position of the craft and establishes a fix.

L
_

& nm

28480
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HOW A LORAN-C RECEIVER OPERATES

When the LORAN-C receiver is turned on it is confronted with a variety of
signals. The receiver follows aselection process to determine the correct signal,

1. The receiver examines the stored information to determine what it is
locking for (GRI, secondaries, and internal values).

2. The signals are examined for phase coding to identify the correct signals.

3. Theleading edge of the pulse envelopeis examined and the proper tracking
point is defined.

4. The cycle nearest the tracking point is selected and measurements are made
from that cycle.

When this sequence has been completed, the WARN light will turn off and the
receiver will then begin making calculations on navigation data. LORAN-C
receivers are position determining devices. All navigation data is calculated
from the constant updating of position fixes.

POSITION FINDING

The receiver processes the signal data and measures the arrival time difference
{TD) between the LORAN-Csignals from the master and each of the secondary
transmitters, Each of the TDs is displayed by a digital readout as TDW, TDX,
TDY, or TDZ. In this example the time difference between the master and the
"W"secondary (TDW)is 13370 usec, This places the plane’s location somewhere
along the 13370 LOP (see Figure 5). The TD between the master and the "X"
secondary (TDX) is 32200 usec. This places the airplane somewhere along the
32200 LOP (see Figure 6). Where the two LOPs cross is the location of the
airplane (see Figure 7).
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Figure 5
Figure &
Figure 7
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LAT/LON CONVERSION

Most LORAN-C receivers have the ability to convert LOPs directly to Latitude
and Longitude coordinates. Both LOPs and LAT/LON values are provided so
that a variety of charts may be used for navigation. Latitude is an angular
distance north and south of the equator and is measured in degrees, minutes,
and seconds. The equator is 00 Latitude. The north pole is 90° N. Latitude and
the south pole is 900 S. Latitude. Seconds are usually converted to hundredths
of a minute. Convert seconds to 1/100s of a minute by dividing the seconds by
sixty. For instance, LAT N 27931'43" is converted to LAT N 27031.72° by
dividing 43" by 60. Each minute of Latitude is equal to one nautical mile
(6076.115 feet) from the equator to the poles. Each minute of Longitude is equal
to one nautical mile at the equator but is reduced in length as the poles are
approached due to convergence.

ACCURACY

The accuracy of a position fix is determined by the combination of receiver
limitations, signal condition, and the operator. Accuracy may refer to "absolute”
accuracy or 1o "repeatable” accuracy.

Absolute accuracy is the measure of the ability of the navigation system to
determine your geographic position. The absolute accuracy of the LORAN-C
system varies from 0.1 nm to 2.5 nm depending on the location within the
coverage area and environmental conditions. A nautical mile equals 6076.115
feet (1852 meters) or 1.15 statute miles.

Repeatable accuracy is the measure of the ability of the navigation system to
return to a position. The repeatable accuracy variance is typically less than 0.01
nm. It can be less or more depending on the location within the coverage area
and environmental conditions,
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Location within the coverage area determines, to a large degree, the accuracy
of a positior fix. Gradient, Baseline Extension, Crossing Angle, and LAT/LON
solution all have an effect on the accuracy of the position determination.
Gradient is the measure of the spacing between the LOPs (see Figure 4). Very
close to transmitting stations the gradient is relatively small. Farther away from
the stations or closer to the baseline extension the gradient gets larger. A
location with a large gradient will have a correspondingly greater change in
position for a small change in a TD value than would be seen for a location with
asmall gradient. This is one reason that position fixes are not as accurate on the
fringe of coverage areas or near baseline extensions. The straight line between
the master and a secondary station is a baseline. Good position accuracy is
available near a baseline. The extensions of baselines beyond each station are
called baseline extensions (see Figure 4). Position fixes very close to a baseline
extension are unreliable, The crossing angle of the two LOPs provides a range
for a position to be located (see Figure 9).

Crossing angles that are closest to 909 provide the most accurate position fixes.
Crossing angles less than 200 are not reliable, All LORAN-C receivers initiatly
determine a position fix based on LOPs and then produce a LAT/LON solution
based on a mathematical formula referred to as an algorithm. LORAN-C
receivers of different makes that would provide the same LOPs for a given
position may give different LAT/LON coordinates due to the number of
variables used in the algorithm.

Secondary
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Secondary \

\
\
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Extension A\
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ABOUT LORAN-C COVERAGE

The maps on the following pages are a guide to the LORAN-C caverage for
each chain available. These maps are approximate as the actual coverage may
vary by season or due to other signal considerations. Also, the aceuracy and
tracking ability vary with the LORAN-C receiver used. Your APOLLO® Model
604 will provide accurate navigation capability where most others will not, The
VFR coverage areas provide accuracy of 3.5 nm (typically 0.6 nm or better),
This is without entering any ASF values. Your actual VFR coverage is
determined by the WARN annunciator.

COMPOSITE U.S. CONTINENTAL VFR COVERAGE

ADDITIONAL INFORMATION

The LORAN-CUSER HANDRBOOK, COMDTINST M16562.4, printed by the
U.S. Coast Guard, Department of Transportation, gives more detailed
information and is an excellent reference. The HANDBQOK is no longer
available from the U.8. Coast Guard but may be obtained from your LORAN-C
receiver dealer, or Government bookstore.
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APPENDIX A
CARE and MAINTENANCE

This section provides a litlle advice on how to get the most from your APOLLO®
Model 604 from the first day you use it through the years ahead. The first piece of
advice is to read this manual thoroughly so that you will be familiar with its functions
and capabilities. After reading the manual, perform a cockpit checkout of the
functions you plan on using most so that you are comfortable with these operations
before an actual flight.

Remember that while the APOLLO® Model 604 is an easy-to-use and reliable
navigation instrument utilizing the LORAN-C system, you should never rely on
only one method of navigation.

INSTALLATION ADVICE

Have your APOLLO® Model 604 installed only by a qualified conscientious
certified facility. The best performance and longestlife for your APOLLO® Model
604 will occur with air cooling. Fan cooling is recommended over ram air. The
cockpit temperature of an aircraft not in use is also a factor in the longevity of
avionics. A thermal shield of an appropriate type is highly recommended.

MAINTENANCE

There are no routine maintenance procedures to be performed by the user. Use a
clean soft cloth and furniture polish to remove any collection of dust or other from
the front panel. Do NOT use chemical cleaning agents, solvents, or harsh
detergents to clean the front panel.

Periodically check all antenna, interface, power, and ground connections to make
sure that the connections are clean and free of corrosion. Do not wax an antenna
as this will reduce its performance. NEVER paint an antenna; doing so may render
it inoperative. '
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BATTERY REPLACEMENT
The APOLLO® Model 604 memory is maintained by a Lithinm battery. The
expected service life of this type of battery is approximately 5 years. This is not a
user replaceable itern. The Lithium battery must be replaced by the factory or an
authorized dealer.

A low battery level may be indicated by one of the following: .

1) User waypoint memoty and other operator entered values may be lost. For
instance, the GRI may change to 4990.

2} The Oscillator Offset Values may be out of tolerance.

3) The unit may not search and acquire the signal properly.

FLYBRARY® CARTRIDGE REPLACEMENT

The APOLLO® Model 604 allows for the replacement of the FLYBRARY®
EPROMs by the user. The FLYBRARY® EPROMs are located in a cartridge.
The cartridge is plugged into a slot in the back panel of the Model 604. The unit
will function properly as a LORAN-C receiver with or without the FLYBRARY®
cartridge in place. The FLYBRARY® waypoints will only be available with the
FLYBRARY® cartridge inserted.

1. Turn the power off to the unit.

2. Use a flat head screwdriver and loosen the locking screw on the upper center .
of the front panel.

3. Pull the unit out of the mounting tube.
4, Locate the FLYBRARY® cartridge on the upper left corner of the back panel.

5. Use a phillips screwdriver and loosen the two screws on either side of the
cartridge.

6. Pull the cartridge out of the unit,

DO NOT TOUCH THE PINS IN THE CARTRIDGE HOUSING.
7. Carefully slide the new FLYBRARY® cartridge into the slot.
8. Replace the screws that hold the cartridge in place.

9, ‘Return the unit into the mounting tube and tighten the locking screw on the .
front panel.

10, Perform the checkout of the new FLYBRARY® cartridge as described in the
installation sheet that came with it.
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SPECIFICATIONS

PHYSICAL SPECIFICATIONS
Power Requirements: 6.5 to 48 VDC negative ground 9 W nom.

Size: H- 2" (5.08 em), W - 6.25" (15,9 ¢cm), D - 11.2" (28.5 cm)
Weight: 3.19 1bs. (145kg)

Operating Temperature Range: -20Cto +55C

Maximum Operating Humidity: 95% at 50C

Maximum Operating Altitude: 50,000 feet (15,240 m)
Notch Filters: 8 Internal (Factory Preset)

Displays; Large easy to read high intensity dot matrix alphanumeric LEDs with
automatic brightness control,

Push Buttons: Backlighted

The APOLLO® Model 604 meets Environmental Categories (DO-160B):

Temperature and Altitude . . ... .......... AlB1
Humidity .. ... @it A
Vibration . ... ... ... e PKS
MagneticEffect . ... .......... ... ... . ... Z
PowerInput . .. .......... ... ... 0. .. BZ
VoltageSpikes . . ..... ... i A
AFSusceptibility ............ ... . ...+ .. Z
Electromagnetic Compatibility . . . . ... ......... Z
FEATURES

Cross Track Distance (XTD) Resolution: 0,01 nm (60 ft.)

XTD Display Sensitivity: Selectable in 0.01 nm increments up to 1.00 nm
OFST Resolution: Selectable in (.1 nm inerements up to 20.0 nm

Memory: Continuous, supplied by internal Lithium battery (5 yr. nominal life)

Waypoints: 100 user programmable waypoints plus present position (PPTO and
PPFR).

Optional Data Base:

All federally designated airports with 3 or 4 alpha-numeric characters, VORs,
and NDBs in the continental U.S., Alaska, and Canada. All public use hard and
soft surface airports in the continental U.S,, Alaska, and Canada.
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Status Annunciators: WARN, ARIV, TIME, AFS, OFST, and FROM.
Mode Anmunciators: NAV, TRIP, POS, WPT, INFO, and SETUP.

Automatic Triad Selection: Secondary transmitting stations are automatically
selected for the best triad geometry.

Automatic Magnetic Variation; Magnetic Variation for your location is
automatically selected worldwide

Magnetic Year: Update magnetic year between 1975 and 2020.

Trip (Flight Planning): Allows up to 10 ﬁ.ser—programmed waypoints with
automatic leg sequencing.

Flight Time: Keeps track of time since power on,
Time To Waypoint: Sets an alarm for enroute times.

Auto-Nav: Sequences through six of the NAV Mode pages at a rate of
approximately 2 seconds per page when selected.

Waypoint Search: The nearest five waypoints in the FLYBRARY®, five VORs,
and five waypoints in USER memory.

INFO Mode: Detailed information on each FLYBRARY® waypoint (i.e.
frequencies, airport elevation, ranway length, etc.).
RECEIVER SPECIFICATIONS

Dynamic Range: 110 dB

Noise Bandwidth: 23 kHz at receiver ontput

Semnsitivity: 1 uV nominal (atmospheric noise limited)

Track Speed: 400 knots in prime coverage areas at 0 dB SNR.

Time to Track {GRI 9940): 2 minutes at 0 dB SNR typical 3-1/2 minutes at -10
dB SNR typical

Last Location: approximately 30 seconds

Update Rate of Current Position: 0.8 seconds nominally
Position Repeatability: 0.01 nm typical for primary LORAN-C coverage areas.

Range Resolution: 0.1 nm (600 ft.)
Minimum Signal-Noise-Ratio (SNR)
Acquisition: -10dB

Track: -30dB

Position Display:  -30dB
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ANTENNA SPECIFICATIONS
A-16 WHIP ANTENNA
Environmental Categories (DO-160A)

Temperatureand Altitnde . .. .. ............ D2

Homidity ....................... .. A

Vibration .. .. ... .. . Lo L. YILM

Electromagnetic Compatibility . . . ............. Z
Physical Characteristics

Weight: 0.56 Ibs (0.25 kg) Height: 17.75 in (45.09cm)
Operational Characteristics

Operating Temperature Range -55C to + 70°C

Maximum Operating Altitnde 50,000 feet (15,240 m)

Maximum Speed 350 kts (402 mph) TAS

A-17 BLADE ANTENNA (DO-160A)

Environmental Categories
Temperature and Altitude . . .., . ... ........ D2
Humidity . .......... ... ... ... ..... A
Vibration ........................ YJLM
Electromagnetic Compatibility . . . ............. Z
Physical Characteristics

Weight: (.70 Ibs (0.32 kg) Height: 8.2 in (20.83 cm)
Operational Characteristics

Operating Temperature Range -55C to + 7(PC

Maximum Operating Altitude 50,000 feet (15,240 m)

Maximum Speed 521 kts (600 mph) TAS

A-23 LORAN-C BENT WHIP ANTENNA {DO-160A)

Environmental Categories

Temperatureand Altitude . .. .. ... ......... D2

Humidity .......................... A

Vibration . ............. ... .. .. ... YJLM

SaltSpray . ... .. ... 5

Electromagnetic Compatibility . ... ............ Z
Physical Characteristics

Weight: 0.4131bs (0.187kg) Height- 25 inches (20.96¢m)
Operational Characteristics

Operating Temperature Range -55C to +70°C

Operating Altitude 50,000 feet {15,240 m)

Maximum Speed 350 kts (402 mph) TAS

Due to I Morrow’s commitment to constantly improve the quality and
performance of our equipment, all specifications and features are subject to
change without notice.
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APPENDIX B
TROUBLESHOOTING

First of all, don't panic. Relax a minute. Think about what the problem is and the
functions you have performed. If the solution does not come to mind, read the
instructions again for the desired function, Also, check your GRI, automatic
features, and calibration factors. Check the troubleshooting charts. If this does not
help, turn the unit off. Wait a couple of minutes. Turn the unit back on and try
again. If you are still having trouble, call your dealer or the factory for advice. A
few of the most common problems encountered are described with solutions to
help remedy them.
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*3308381 Ja14R 13un TRubLs sy3 asinboR

10U Aew noA Moy A1aa sL 11 41 IA7 DIS }I84D °3

-dines ayy uo ucilisod

JUDIIIIP ¥ 03 3JBIIILE DY IACH ‘ApLded BuiBueys
1o ghiy aJe $en)BA (@03 9U} JO ‘Ma] AJaA DJe SINIBA
UNS Y 41 "9POW dNL3S YL SanjeA @13 ¥ AUNS AT

‘ps3o8)@s S3LJBPUODSS 333403 AU BABY
noA auns 8q 'U0L109)as pelJl jenuew BULSh 84B NOA 4]

rajqissod 31 ‘(A]jEnuew)

peLay Jo 1¥0 8)gellns Jayioue 3092195 'AJBDUOSIS
Yora WoJ} JeuB1s Aue BuLlALa99J @48 NOA 4| 3as 03
Aedsip gl 92ys 6S1¥ "paAtadaed Buiag ale suollels
AJBpU0oas 3] 235 03 Aejdsip petdy I¥9 32340

"ULBYD 3-NYH0T 3994403 o) 1§D XI3UD

SS4933LWSUBSY WOJ) IJUBISLP
o3 anp NEam AJaa sL |eubLls
(saul| abe}jon usLy *
ndy} "1euBLs J-NYHOT 24yl

Y3 BuldajJeiu]l Suiyiawcs
Jeau payded ag Aew NoA

JeBuey

-uou adtnboe Jou 111% 3yBIYY
3Ise) pajJom 1ry)} AJepuodes
P3309)95 AT]ENUBW juelsip ¥

“uMop 3NYS S1 uoLlels
Adopucaas pasinbas ¥

pa102135 49 BuUIM

*dn-3J81s Ja1jE
no @B 3,uoM JYSL) NAWR ‘2

{uoljelade jewsou) SUON

a3diND3d NOILDV

*payees
3se] Juloddes pL 243
40 ST § ULYILA @J€ NOj

*gn-3Je31s J23)E UO SABIS
pue uo SawWo3 IYBLT ALV "L

N31904dd

NOILVDIIGNI

PageI-8



"UO YOBQ PUB 110 YILLIMS Jomod Ayl wInl ‘SIINULW MIy
e ul wajqosd 2yl 3224103 3,usaop Jainduod ayy )|

TJR131IURPL JuRJpenb yIIY2 ‘osy

*jurodiem ¥3SN € SE SOJRUIPICOI DNGT/LW]

pajJasul aABy NoA 41 Aj)e|oadsa 103JJ00 38
Aayy suns aq o3 sjulodAen JnoA ASYD 31gn0Q Y

"1eufi[s pa1Jo3sip B paJinboe
aaey Aeu Jajndwod ayl

-Joita abiny e aosnpodd

Aedl §338U}P.IO0T DNOT/LYT
uL 3LELp 3u0 Jo Jodds uy
ruotyisod Wodd Jo QL Buodm

rBuoas A1SNC1AGO 848 I0Y 3
048 843 “SIulodARM WOYd
pur gl BulmeaSosd Jalyy *v

“g3de UDLSUalXd

AUl 19S8q 3y} 2AR3] NOA 113un Uolliscd

JNoA uHjud 03 uolieBiARU 4o poylau Jayjoue
asn *a3jgLssod 41 UleyD Jo pelJ) Jayloue

©1 S5URYT ‘05 41 TUOLSUIIXI IL1ISRG B JeIU
ate noA JL 2as o) dew abedaaca [¥9 a3yl ysay)

T5J0198) LOLiEIqL]ED

2yl isnipe Jo sadwad ©) p3u Aew oA ‘uo §1
IYBL] 45¥ Y 41 “Aeidsig uollemlOju] BYT 4O
6L JaM0) Byl Uo JOJedtput f5Y Sty: x8y3

SJ3Y3dng BupY0Q] 3405 1924400UL AR
st Aeydstp Ayl =4ns 29 "ulod aua034ad
JJoddle 8y} WoJd} ajuelsIP JNoA 0D 3|gnog TV

a34IN034 NOILOV

“eade UGLSUALYNS SUL19SEY

B UL 348 NOA asneaag
Al2irnaae uolllsod Jnod
XL} @3 31ge jou i J-NVHOT

*uolylsed JnoA Joj 3394403
10U 3JR YILYM palaasul
18 SH010B) UOLIRJIGITRD

“A1asoa %2942 NoA
htiun Buoum joo) $3leULpJoad
ayy ayew pjnod yaiym “uted
FMALAaL JJoddie Iyl WOJ4

W3780Hd

]Il B UBY) dJow 2 ARW NOX Y

*31094J02
10U 51 woillsod Juasaad
anod jo Aejdsip anot/ LYY £

NOILVOIANI

Page -9



*uo}3 isod

JNOA WSLIUDD 0} POYISW LOLIBSLABU JALIEUIIY (R

ug SN "PRIJI 24l 30 BulBuUBYD SNOMILILOD Judasad

03 UOLIR1S AJEPUOIZS 353G AUl 193195 A]1BNUBM JO

faqissod j1 fulego Jeyioue o3 sbueyy -3jaeyd uieys

2-NVY0 23R tudosdde ayl BUINIIYD AQ SHI Uk | juo)

‘U LSuIIXD JU)Iseq B Jedwr A)S1) ISOW ale nod

‘A14 noA SB BUIBURYZ A1JURISUDD JOU BJB SALJEPUOISS
pa12ates ayl 40 BU0 40} SAL 41 °SAL JIBYJ ¥

"EDSB LDISUBIXE aul)aseq e
ul BULAY} Ajgeqosd 3a8 no) Y

“ArshonuLjuey BuyBueyd
aJe peLl) Ayl UL sueLlIRlS
AJepualas “3no 5L 3yBL]
NuvM “A1§ noA se Ajdsdoud
Busiepdn jou =) weilpsod
7 Appided BulBueys sL 59
nq paieydsip S| DNOV/LYE *9

" SUC|JRPUSUNODS] 5 J3JN)IRNUBN J4BJILR 3y} 0 BulpJodoe Juled BULpUOY 91IBIS YIIM
15842418 Y 03 PIFYSPULM 343 pucq 's)Ley 5518 1)E 41 Ip1alyspulm Ayl St A1131432913 I1IRIS JO J03IT]]|0T JBGIOUY

“sdesis Buipuoq 3JE4JnS 10J3UAd BYL "¢
*Sy3Lm abieyosip JLE}S IJEITHLE BY] 7

"BULAJUE J-NWHOT 3yl *|

130 Bulpuog 211818 8yl Yooy dtueyoaw Jnod aaey ‘uoizeiildizesd aiedspow so Jubl) ul Ajjuanbauay

sowoz 3YBLY NawKM Ayl 41 Aseay AdsA St uo11R11didadd S§1 8591UN Jn2o0 AjBUOU JoU pinoys wegodd s1y)

~uo3eatdidasd

AABBY JO BAJE BY1 8ABS) NOA UyM 3no of 1711M

3Y51) NuyM ayL “{puadsap JO qQWi}d ‘asJnca abueyo)
BIJE IJURQINISLP 3Y3 30 IN0 ATFf "1BUBLS J-HVH0]
Ayl yim Buraagaasul &g Aed A313141331a 313015 ‘40
MO|2( dJE SONleA JI 'SpPCW dNL3S Ul SSNYeA ANS Y2ay)

@3dind3d NOILDV

“ua1goJsd siyi asnes uea

yz1ys A31o1a3oale aLeys
aonpesd uoiieyidisaud
AARIY 1O SUWIOISJFRUNYL Y

W37804d

“uot3ejidioald Aaeay
ul uo saW02 IYELY NYUYM TS

NOILVIIANI

Page I-10



“(uBa) J1IEURING

03 LOI1D319S pelY] 3888 'PaYID|as SL PeL)

Yl JIY  "uCllOIT D-NVHOT 2Yd Ul SIJeyd J-NvH0T
ay3 03 BulJuayad 12148 Al1enuew pelJ) a3ej.Jdosdde

ayy 33313§  “(uly) JenUBW D3 UOLIIIAS PELI| 335 Y

JlJjaweel Jood Ajawedlxg -y

"332195 j0U 1IN QVIHL TS

“55a304d URIIREIARU AU
Byl JE 1Jels ysaJdj & JIIndwod 3yl SaLl 1jiM

SLYL "Uo JIBQ PUR 440 Y93 |Ms Jamod Ayl uani 'y

'pednado aaey Aew 1)ney
JUB|SURIY R 4O UC|I3UNYew
Jaindwos jeudajuj

“we §1 1461y
HivA 3yl pue paderdsip
SL 3dN1IYd WILSAS "8

'Ine ob

1114 3y4yBL] Naym Byl ‘ssea)d waygold ayy uaym (3L
PRYOSYD A1IUSB0R BABY NCA SSATUN 3] 010U JOU 111M
noA 3nq ‘Jame) A13yBL1S 39 111M ¥NS Ayl)  Cleuou
Jeadde 11im SaD3 ¥ AT DIS HNS 'sal  -uolieBiseu
0 SUBBW 33BUJF118 UR Bulsn AQ wolllsod JnoA wJaiguo) '3

retgelied

s53) 1NG 219esn aq ])135 Aew (euBLS Ayl ‘ssay

JO & 3JB Sanjea (23 ayl pue sAejdsip agi Hui1zab
aJ4e NoA 41 TepoN ¢nl3s Ul Uoliels AJepuodas yoes
464 3023 F AT 915 NS ‘SaL Woeyd  cusijeBiagu o

SUBAW 31BUJPITE UB BULSN AQ UOL1LSOd JNOA WJ)su03d g

"UCOS LB #Y) U0 3B

20D AR UOLIELS Ayl fSaInuUjm My B BN “NuRIQ oG
1THM J21343U3PL 4233231 531 “JLe 3yl 440 S| WOIIRIS
B J] “3POW 4N13S UL [#9 Y90y ‘uolrilsod unaA

WL JUOD 0} UC1IBEELIABU JO SURDW 21BUJRI)E LB 350 "V

a3dINO3d NOILDV

‘waqodd 1BUBLS 31q|ssod

® 23221pUl 0] pElJ]

3Yl Ul SUOLIBIS DY) JO BuO
At paiilwsuela ButuJeM B S1

“39w Bulaq 30U S] BLJII|JD

*AtLJerodiie) soUBUSIULEW
JO} UMOP Jhys aq Aeul JO
Jdie 2ya 340 auch sey

W31804d

LYl *Burano3o s1 g ¥ ")

AJ1lenb JeuBiLs wnwlull "B

SUC13ELS pELI] JYl 4O JUD ¥

"alhoJdua
uo saw03 3uBLT Ny L

NOILVOIANI

Page I-11/ (I-12 Blank)



APPENDIX C
GLOSSARY

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 particular
position or location.

ACQUISITION:the process of establishing the location in time for the master
and each of the selected secondaries with sufficient accuracy to permit
subsequent settling time and tracking.

AILPHANUMERIC: a character that is either a number or letter.

ALTERNATE SOLUTION AREA: the area located outside of the primary
coverage area where two LAT/LLON solutions are possible due to the
geometry of the LORAN-C LOPs.

AREA CALIBRATION: area calibration is a manual mode of operation requiring
pilot input to the LORAN-C receiver intended to reduce the effect of
local area propagation anomalies,

AREA NAVIGATION: a method of navigation that permits the selection of any
course within the coverage area of the system used.

ARP: Airport Reference Point.

ASF: Additional Secondary Phase Factor. ASFs are calibration factors entered by
the operator into a LORAN-C receiver to compensate for propagation
variations in the LORAN-C signal unique to a particular locality.

AUTO-NAV: the function when activated that causes the NAV Mode displays to
sequence automatically so that all NAV displays may be routinely
monitored without manually selecting them.

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

BASELINE EXTENSION: the extension of the baseline beyond either the master
or secondary transmitting station. Do not use LORAN-C readings in the
vicinity of the baseline extension, because of low accuracy as well as the
difficulty in determining which side of the baseline extension your true
position is located.
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BEARING: the direction from your present position to your destination in
degrees.

BLINK: secondary station blink is used to indicate that signal information from
that station may be inaccurate or missing. A blink condition will cause
the WARN indicator to appear. The Master station will sometimes blink
the ninth pulse for internal Coast Guard communications,

CALIBRATION FACTORS: see ASF.

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

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

CONTROL/MONITOR STATION: a station within a LORAN-C chain used to
monitor and control the transmissions from one or more
Master-Secondary pairs to insure proper signal transmission and
tolerances. Control/Monitor stations may be at unmanned sites or at a
transmitting station.

COURSE OFFSET {OFST): a method by which you may navigate parallel to the
originally defined course,

CROSSING ANGLE: the angle from 0 to 900 degrees at which the two LOPs
intersect. As you get closer to a crossing angle of 90 the accuracy for your
position will be greater.

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

CROSS TRACK ERROR (DISTANCE): the computed distance, left or right,
away from the desired path of travel.

CYCLE SELECTION: the process where the computer selects the proper
tracking points on the LORAN-C signal.

CYCLE SLIP: failure of the receivet to maintain synchronization of the Zero
Crossing Tracking Points and phase coding of the LORAN-C pulses.
Time measurement errors occur due to this and appear in multiples of
10 usec.

DESIRED TRACK (DTK): the point-to-point bearing between your departure
_point and destination.

DUALRATED STATION; a LORAN-C transmitting station that operates in two
LORAN-C chains.
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EMISSION DELAY: the sum of the time of travel of the master signal to the
secondary station (baseline length in time) and the secondary coding
delay.

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

EXTENDED SOLUTION AREA: see ALTERNATE SOLUTION AREA.
FIX: determination of navigational position, using two or more lines of position.
FLIGHT TIME: the elapsed time since the Model 604 was turned on or reset.

FLYBRARY: the list of federally designated airports and VORs that are present
in the permanent memory of the APOLLO® LORAN-C receiver.
FLYBRARY® is a registered trademark of II Morrow Inc.

FRINGE AREA: locations that are beyond prime LORAN-C coverage but where
navigation is possible though position accuracy will be degraded.

GEOMETRIC DILUTION OF PRECISION (GDOP); a factor used to express
all geometric causes of navigational error at a position fix isolated from
errors associated with measurement uncertainties.

GMT: Greenwich Mean Time as used in navigation systems.

GRADIENT: ameasure of the spacing between adjacent LORAN-Clines. As with
all hyperbolic navigation systems, the LORAN-C gradient varies,
depending on your location with respect to transmitting stations. When
the gradient is large, small changes in time difference correspond to large
changes in indicated position.

GREAT CIRCLE ROUTE: the route followed along a route on the surface of the
earth which is made of a circle where an arc which connects two points
is the shortest path across the surface of the earth between those two
points.

GROUND SPEED: your actual speed over the ground.

GROUND TRACK: your actual direction of travel over the ground in degrees,

GROUND WAVE: a radio wave that travels near or along the Farth’s surface.
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GROUP REPETITION INTER VAL (GRI): the number used to identify the
group of transmitter stations in a particular LORAN-C chain. The four
digit number indicates the time coded delay, For instance, the West Coast
chain GRIis denoted as 9940 and refers to a time interval length of 99,400
usec.

HEMISPHERE: the north or south half of the earth as divided by the equator, or
the east or west half of the earth as divided by a meridian.

HERTZ.: cycles per second, used to describe radio frequencies; usnally with the
prefix k-, kilo (thousands), or M-, mega (millions),

ID REFERENCE: the waypoint from which the phantom waypoint created in the
USER region of Waypoint Mode is referenced.

IFR: Instrument Flight Rules.

IONOSPHERE: the atmospheric layer that exists approximately between 25 and
250 miles above the Earth’s surface. This layer changes in thickness,
density, and in elevation at different times of the day and reflects radio
waves,

ISOGONIC LINE: a line containing the points on the earth’s surface where the
magnetic declination is the same,

LATITUDE: The angular distance north or south from the earth’s equator
measured through 902, Lines of Latitude are also referred to as parallels
{meaning parallel to the equator).

LED: Light Emitting Diode.

LINE OF POSITION (LOP): a line on which position is determined by a single
navigational observation. This line represents the series of locations of
constant time difference between the master and a secondary station. The
intersection of two or more LOPs result in a fix.

LONGITUDE: the angular distance measured on a great circle of reference from
the intersection of the adopted Prime meridian {(Greenwich, England)
with this reference circle to the similar intersection of the meridian
passing through the object. Longitude is expressed in degrees from 0 at
Greenwich to 180 on the opposite side of the earth. Direction is
referenced as east or west of the Prime Meridian (0). Lines of Longitude
are also referred to as Meridians.
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LORAN: LOng RAnge Navigation.

LORAN-C: along range navigation system operating in the Low Frequency (LF)
radio band. LORAN-C utilizes a carrier frequency of 100 kHz with
groups of pulsed signals from geographically separated transmitting
stations. The time difference (TD) in arrival of the pulses from the
stations of one chain determine the relative position to those transmitting
stations.

LOW FREQUENCY: the Low Frequency (LF) radio band covers from 30 kHz
to 300 kHz.

MAGNETIC VARIATION: compensation for the magnetic declination from a
position on the earth’s surface and true north.

MASTER STATION: the controlling station of a particular LORAN-C chain

which transmits the reference timing signals based on the GRI of that
chain.

MICROPROCESSOR: usually a single integrated circuit (IC) used as the central
processing unit (CPUY) to control the internal functions of a computer.

MONITOR: see Control/Monitor Station.

NAUTICAL MILE: the length of a minute of Longitude along the equator or a
minute of Latitude. The international unit is equal to 6076.115 feet or
1852 meters (approx. 1.15 statute miles). A statute mile is 5280 feet.

NDB: Nondirectional Beacon. NDBs are used by ADFs (Autormatic Direction
Finders) as a supplemental aid to navigation.

NONVOLATILE: describes digital memory, which retains information through
system shutdown.

NOTCH FILTER.: a circuit used to reject a particular range or band of frequencies
to reduce interference.

OFST: see COURSE OFFSET.

OSCILLATOR OFFSET: the amount of clock cycles that the oscillator frequency
is offset to compensate for variations in temperature.
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PHASE CODING: the phase of the 100kHz carrier is changed in each pulse group
in a particular pattern to provide protection from skywaves arriving out
of time, or phase, and affecting the TD measurements. The master and
secondary station phase codes are different and each has two different
codes which alternate in time. Automatic receivers (such as the
APOLLO® I, 11, or AVENGER III) use phase coding to identify the
master and secondary stations.

PPFR: a waypoint in the USER region of Waypoint Mode based on your present
position. This waypoint is created when the FROM button is pressed
while in POS Mode.

PPTO: awaypoint in the USER region of Waypoint Mode based on your present
position. This waypoint is created when the TO button is pressed while
in POS Mode.

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). The problem of precipitation static may be reduced by the use of
static discharge wicks, proper fuselage grounding, and special antenna
coatings. Good installation practices will help reduce P-STATIC
problems.

QUADRANT: a quartering of a circle or of the earth into four quadrants (i.e. NW,
NE, SE, and SW). The earth is divided into quadrants by the Equator and
the Prime Meridian.

RADIAL: a magnetic direction from a VOR station or to a Phantom Waypoint.

SECONDARY STATIONS: the two to four secondary transmitting stations in a
LORAN-C chain which transmit in sequence after the master station at
fixed, predetermined, intervals, Secondaries are referenced to the master
(M) station GRI and are designated as W (Whiskey), X (X-ray), Y
(Yankee), and Z (Zulu).

SETUP: startup, calibratiorn, and service display information,

SIGNAL-TO-NOISE RATIO (SNR): the ratio of the LORAN-C signal level to
the level of background noise.
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SKYWAVE: an indirect radio wave that reflects off of the ionosphere, rather than
following a direct path from the transmitter to the receiver. This longer
path causes an increase in distance, and hence in time, of the LORAN-C
signal and is the chief cause of distortion. The skywave is often much
stronger than the groundwave. Low quality LORAN-C receivers have
difficulty in rejecting the skywave.

SOFTWARE: computer programs or sets of instructions.

STC: Supplementary Type Certificate. An FAA approved installation, operation
of certain equipment, or methods of operation in a particular aircraft
model.

TIME DIFFERENCE (TD): the difference in time of arrival of two LORAN-C
signals, one from the master station and the other from one of the
secondary stations. TDs are indicated in microseconds. The hyperbolic
lines formed by points having the same TDs are called LOPs (Lines of
Position).

TRACK: see GROUND TRACK

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

TRIAD: in LORAN-C, the Master and two secondary transmitting station
combination used to fix a position,

TSO: Technical Standard Order, a performance specification and production
compliance criteria applied to avionics and defined by Federal Aviation
Regulations (FAR) and the Radio Technical Commission for
Acronautics (RTCA).

VFR: Visual Flight Rules,

VOR: Very high frequency Omni Range Aradio direction locating system located
near airports.

WARN: warning of potential signal reception problems or the initial indication
that the signal has not been acquired yet upon startup.

WAYPOINT: a point of reference, or location of interest, chosen by the user by
Latitude and Longitude.

ZULU TIME: Greenwich Mean Time.

OP150-00 Page I-19



INDEX

ORROW

INC.




—_—A—
ACCUTACY .+« « -t i v vt sttt saiaasaa i ee e H-6, G-16
ActivatingaFlightPlan . . .................... .. A-3,C-7
AdvisoryPages . ... .. .. ... .. e e G-7
Airspace Warning, see Special Use Airspace
Alternate Solution . . . ... ... ... ... . o D-9
ARIV e e A-6,B-5
ASF e e A-6, G-16
Auto-Nav . o .. e e e e B-1, B-3, G-39
Auto-Track . .. . .. . e e e D-5
Automatic Waypoint Reference . . . . . ... ... . o 0oL D-5
—B-
Baseline . ... ... ittt i e e H-7
Baseline Bxtension . . . . ... vvvviv v e H-7
Battery Replacement ... ........ ... ... . v I-2
Bearing(BRG) . .................. A-7,B-1, B-3, B-10, B-11
BlHDK . ..o it e G-7,G-19
—C—
CalibrationFactors . . .. ..., ... ... v G-16
CancellingaFlightPlan . ... ... ................... C-10
Chain .. ....... .. . .. A-8,A-9,G-2,H-1,H-2
Continental FLYBRARY® . . ... ............. A-10,E-1, E-2
Course Offset (OFST) . . . . . o 0 i it i it i e e e ns A-6,G-9
Crossing Angle . . .. .. oo i i H-7

Cross Track Distance, see XTD
Cross Track Distance Sensitivity, see XTD SENS

Crystal Temperature (TEMP) . .. ... ....... ... . ..., G-24
CursorMovement . .. ... ... ... rnnnn A-5 F-4
CycleSelection . . ............ ... G-19, G-22
—D-—-
DATAKNOD . ... e A-S5
DeadReckoning . . ... .. ... . .t G-43
DefiningACourse . ................. B-2, C-1,C-3,D-8, E-1
DEL ... e e e e e A-5 E-13
Density Altitude (DALT) . .. .. ... ... G-29
DesiredTrack . . ... .... ... A-7, B-1, B-4, B-10, B-11
Diagnostic Information .. .............. .. ... .. ... G-7
Distance . .. .. . .t it it i e B-4, B-1¢, B-11

OP152-04



E-6B . . e e G-27
ENT o e e e A-5
Envelope-to-Cycle Difference (ECD) .. ................ G-21
ErasingaFlightPlan . ... ........ ... C-11
Estimated Time Enroute (ETE) .. .......... B-1, B-4, B-10, B-11
Extended Coverage Atea . .. ... . ittt D-9
ExtendedRange .......... .. ..., G-23
—F—
Flight Planning, see Trip Mode
Flight Time . .. ... ... et i e e B-5,B-7
FLYBRARY® . . .. ... .............. A-1, A2, A-10, G-24
FLYBRARY® Software Version . .. ................. G-24
Fringe Area . ... .. ... ... .. . ... ... i G-23
FROM ............. A-5, A-6, B-1, B-2, B-5, B-10, B-11, C-2, E-1
—_G—
GloSSATY . . ot e e e e I-12
GRI ................. A2, A-8,A9,G-2,G-3,G-4,H-1,H-2
Ground Speed (GS), ... ... .......... A-7, B-1, B-3, B-10, B-11
Ground Track (TRK) . .............. A-7, B-1, B-3, B-10, B-11
—H -
HELP! . e I-7
Hemisphere . . . . .. . . it i it e i e e e ae e E-7,E-§
HyperbolicLines . ... ...... ... . . G-18, H-3
—I1J K~
IDReference . . .. ... .., . .. ... E-10, E-11
INFO ... e A-7,D-3,F-1
Imstallation . . ... ... it e I-1
IsogonicLines . ... ... .. ... G-15
—L—
Latitude Calibration Factors . . .................. A-6, G-16
Line of Position (LOP) .. ......... D-9, G-18, H-3, H-4, H-6, H-7
LISTENOb . . . e i i i e e e e A-5
Longitude CalibrationFactors .. .. ............... A-6, G-16
LOP (see Line of Position)
LORAN-C .. . . e e e e e e, H-1

OP152-04




Magnetic Variation (MAG VAR) ............ G-14, G-15, G-25
Magnetic VariationSelection . . . ... ................. G-14
Magnetic Year ... .. e e e e e e e e G-25
Maintenance . ... ... ... ...t e, I-1
Master Station . ... ... ....... G-2, G-3, G-6, H-1, H-2, H-3, H-4
Mede . . ... .. A-5, A7
_—N—
Nautical Mile(nm) . . . . .. ... . ..., ... ..... . ....... A-1-
NavigationDisplays . .................. B-1, B-3, B-10, B-11
Mode . ... ... . e, A-7,B-1
Point-to-point . . . .............. ... .B-2,B-11,C-1,C3,E-1
TrD C-5
NDB ... e E-3,F-4
Nearest Waypoint . .......................... D-1,D-5
— O
OFST ... . A2 A-6,G-9
Operating System Version . . .................. G-24, G-25
Oscillator Offset . . ... ... ... . ... . ... . . . . . ...... G-24
~PQ-—
Phantom Waypoint . . . ................ E-1, E-10, G-35, G-46
PositionMode ... . ... ... . ... ... .. A-7,B-2,D-1
PPFR . e, -8, E-1,E-5
PPTO . . D-8, E-1,E-5
Preflight Checklist . ......... ....... ... .......... A-2
Present Position . .. ...... A-7,B-2, D-1, D-§, E-1, E-5, G-35, G-45
Primary Solution . .. ... ............. ..., ... .... D-9
Quadrant .. ... ... ... ... . e E-7,E-8
—R-—
Radial ...... ... .. ... .. ... .. ..... D-1, E-1, E-10, E-12
Range(RGE) . ........... A-7, B-1, B-3, B4, B-5, B-8, B-10, B-11
ReceiverData . . ....... ... ... .. ..., G-14
Reference Waypoint, . .................... E-1, E-10, B-12
Region ... ............. A-10, E-1, E-2, E-3, E-4, E-5, F-7, F-8
RemoteRange ............................... G-33
ResetTimer . .. ... ... ... . . . i e, B-7
Retrieving a Waypoint (TRIPMode) . ............... C-1,C-2
ReversingaFlightPlan . ....................... C-1,C9

OP152-04



.S —

......................... G-21, H-1,H-2, H-3, H-4, H-7
SEL . ... s e e, A-5
Service Displays .. ... ... ittt i s G-24
SETUPMOCE . . o v s e ettt et et eatner v annaan A-7,G-1
Signal Level (SIGLVL) . ... ... ...t irareesnes G-21
Signal-to-Noise Ratio (SNR),G-19
Software VErsion . . ... .. o v it nn i G-24
Speciall Use Adrspace . . . . .o oo vt i e D-1, G41
Suspendinga Flight Plan . . . ................ C-1,C-8,C-12
SystemFailure .. ........ ... ... i I-10

—T—

TD .o e e D-1, G-18, H-3, H-4, H-6, H-7
Temperature (TEMP)} . . ... ... oo G-24
Time Difference (TD), see TD

Time ToWaypoint . . .. ... oot it B-5,B-6
TO i e A-5,B-1,B-2,C-2,D-8, E-1
Track (TRK)See Ground Track

Transmitting Stations . ........... G-1, G-2,G-18, H-1, H-2, H-3
Triad . ..o v e e s G-2, G-3, G-6, G-19, H4
TriadSelection . ............ .. ..., G-2, G-3,G-6, G-19, H-4
Trip Activation . . . . .. et e e A-3,C-1
Cancellation . . . . . . . o oottt i i i e C-10
Editing . . v v v v o ittt e et a e A-4,C-6
Brasing . . ..o v ittt it i s C-11
T A-4
T o L C1
Navigation . . . . . v it n i it et e et e C-5
SHAMUS o v v v e e e e e e e e Cc-7
Suspending . ... ... e C-1,C-8,C-12
Troubleshooting . . ... ...t er v aee s I-7,1-8
True Airspeed ... ..... e e (TAS), G-28

UV —

USERRegion ................. D-1, D-5, D-8, E-1, E-5,E-7,

.............................. E-10, E-13, E-14,F-1
B 3 T 1 G-24
VERCOVETAZE .« « v c e v e e et sttt e e v asneeenns H-8
VOR ..ttt it ittt e E-1,E-3,F-1,F-4

OP152-04



—~WXYZ--

WABN ........... A-2, A-6, B-1, D-1, G4, G-7, G-19, G-20, H-4
Waypoint Arrival . . . .. ... .. ... . e A-6, B-5
Deleting (orclearing) . ...................... E-13,E-14
DirectEntry . . . . .. .. .. .. e D-8, E-5
Finding ....... ... ... . . . . . . . . . .. E-3,E4
Manual Entry . .. ... ... ... ... . . i E-7,E-11
Mode . . ... e e e A-7,E-1
Name . .... ... . . ... E-1, E-2, E-3,E-7
Phantom . ... ... i e e e e E-1, E-10
Region . . ...... ... . ... ... ..., A-10, E-1, E-2, E-3, E-5
Start Al . L e e e E-4
USER . .. ... . i D-1, D-5, D-8, E-1, E-5, E-7,

........................... ... E-10, E-13, E-14, F-1
Winds Aloft . ... ... ... . G-30
X Range ... ... .. e G-23
XTD . e B-1, B-3, B-4, B-§, B-10, B-11, G-13
XTDSENS ... e B-8, G-13

OP152-(4



