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SECTION 1 406 MHz ELT OVERVIEW
The model E-04 121.5/406 MHz ELT is designed for use in aircraft used for general and
commercial aviation. Older generation ELT’s were very limited in their ability to rapidly
locate, and identify a downed aircraft. Often it took several passes of the orbiting satellites
to get an approximate fix on a downed aircraft. The older generation ELT’s gave rescuers
no information on type of aircraft, owner/operator, or contact information. The new
generation 406 MHz ELT’s provide much better, and faster location accuracy. Along with
providing information to search and rescue organizations about the aircraft type,
ownership, and emergency contact information. Location accuracy with older generation
ELT’s was limited to about a 15 - 20 mile radius, and could take several hours to provide
accurate location data. For new generation 406 MHz ELT’s without GPS position
information, the average time to process, and identify the aircraft location is 1-2 hours,
with a search radius of about 2 miles or less. With GPS information, the time to locate the
aircraft position is 10 minutes or less, with an accuracy of about 300 feet. The model E-04
ELT may be installed without interfacing it to the aircraft GPS system, however we strongly
recommend that when available the GPS data be supplied to the ELT. For aircraft which do
not have GPS data available, the unit can be interfaced with a low cost GPS data receiver,
such as the Garmin GPS 18PC which is available for less than $75.00. (Note: these
receivers require a 5V supply. One model has a cigarette lighter plug with a built in
regulator, or you can use a 5V switching power supply, such as Digi-Key P/N 811-1116-ND)
You must register this beacon before activating it. Failure to do so can result in monetary
fines, and other sanctions. See section 8 for registration instructions.
You must update your registration every two years.

SECTION 2 ELT INSTALLATION

Several problems associated with previous TSO C-91, and C-91a ELT installations, is the
result of poorly chosen mounting locations. Generally the most suitable location for fixed
wing aircraft, is to position the ELT transmitter in the fuselage as far aft as possible.
Antenna location, and accessibility for maintenance, are factors that should be considered
when choosing a mounting location. The ELT must be mounted with the arrow printed on
the battery case pointing in the direction of flight. The ELT should be mounted with it’s
longitudinal axis aligned within 10 degrees of the longitudinal axis of the aircraft fuselage.
Avoid mounting the ELT near other sources of strong EMI/RFI radiation. i.e. ADS-B,
transponders, remote comm radios.

RTCA document DO-204 paragraph 3.1.8. prescribes the mounting requirements which
must be met when installing this ELT, these requirements are as follows:

The ELT shall be mounted to primary load-carrying structures such as trusses, bulkheads,
longerons, spars, or floor beams. (not aircraft skin) The mounts shall have a maximum
static local deflection no greater than 2.5mm (0.1 inch) when a force of 450 newton's (100
Ibs.) is applied to the mount in the most flexible direction. Deflection measurements shall
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be made with reference to another part of the airframe not less than 0.3 meter (1 foot) nor
more than 1.0 meter (3 feet) from the mounting location. After selecting a suitable location
meeting all of the above requirements. Drill and mount the ELT tray assembly as shown in
Fig 3. A doubler plate may be required. Secure latches with tie wrap as shown.
IMPORTANT
The quick release retaining straps which secure the ELT to the tray are slightly different in
size. The strap that fits around the front of the ELT, (transmitter assembly) is marked
“front.” The strap that fits around the battery case end of the ELT, is marked “Battery.”
Helicopter installation
The model E-04 ELT is suitable for helicopter installation. The procedures for installation,
maintenance, and operation, are the same as for fixed wing aircraft, except for the orienta-
tion of the ELT in relation to the helicopter longitudinal axis. The arrow on the battery case
of the ELT should be pointed in the normal direction of forward flight. The longitudinal axis
should be aligned within +- 10 degrees of the longitudinal axis horizontally, and at a 45
degree downward angle as shown in Fig 2.
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SECTION 3 ANTENNA INSTALLATION

In order to meet the requirements of COSPAS/SARSAT TSO C-126b,TSO C-91a, and FAR
91.207 an approved antenna must be used. The antenna supplied with the ELT P/N E-04.8 is
a monopole, dual frequency antenna design. It has a recommended operating speed of up
to 260 knots. We have a high speed blade antenna available, part number S65-1231-1 which
is rated to Mach 1.0 and a rod antenna suitable for use up to 350 knots, part number
AV-300-1. There are antennas by other manufactures that are approved for use with the
E-01 ELT. See Installation Advisory IA E-04.4 for a list of alternate antennas. CAUTION:
The use of rubber ducky, foil dipole, or other antennas not approved with the ELT can
cause damage to the final 406 MHz amplifier and will not be covered under warranty. The
coaxial cable supplied is RG-58, and is 5 feet long. A longer or shorter cable may be
fabricated using RG-58 or equivalent cable, and Amp 227079-5 connectors. The insertion
loss of the cable assembly at 406 MHz should not exceed 2 dB. At 121.5 MHz the insertion
loss should not exceed 3 dB. The cable should be a minimum of 2 feet in length. 3



The antenna may be mounted internally in composite construction, and tubular fabric
covered aircraft, as long as the fabric or composite material is of a non conductive nature.
The antenna must be mounted externally, on airframes of metallic construction. The
antenna should be mounted as close to the ELT transmitter as practical. The coaxial cable
connecting the antenna to the ELT transmitter, should not run in close proximity to comm
radio coaxial cables, and should avoid crossing aircraft production breaks. (i.e. Riveted
fuselage sections) The antenna must be mounted within 30 degrees of vertical, when the
aircraft is in normal flight attitude. The installed antenna must be able to withstand a static
load of 100 (one hundred) times it’s weight (13 Ibs.) applied to the base of the antenna,
along the longitudinal axis of the aircraft. The antenna should be mounted a minimum dis-
tance of three feet (1 meter) from any vertically polarized communication antennas. (i.e.
Antennas radiating in the 118-137 MHz band.)

MODEL E-04.8 WHIP ANTENNA
1.) Drill a 2" (13mm) diameter hole in the aircraft at the antenna mounting location (Fig. 4)

2.) Install the antenna, and determine if the antenna meets the static load requirements. If
not, a doubler plate should be fabricated.

3.) If the antenna is being mounted on a non conductive portion of the airframe, a
supplementary ground plane must be installed. The supplemental ground plane must have
a minimum diameter of 24" however 48” will provide maximum power at 121.5 MHz and is
recommended. The ground plane must be centered around the base of the antenna. This
may be fabricated out of copper, or aluminum tape. The tape should be cut into six ele-
ments 12" long, and the tape elements should be evenly spaced, radiating in a circular
pattern from the base mounting point of the antenna. (Fig. 4) Make sure all elements are
electrically bonded to the base of the antenna. The tape may follow the contour of the fuse-
lage. The metallic airframe of fabric covered aircraft may be used as the ground plane.
When installing the antenna, make sure the base of the antenna is electrically bonded to
the tubing frame. A static suppressor is supplied install as shown in (Fig 4)

4.) Assemble the antenna as shown in figure 4. Make sure the rubber washer that forms a
moisture seal between the antenna base, and aircraft structure, is in place before installing
the antenna. Also make sure the serrated locking washer is in place. If the aircraft skin at
the mounting point is less than .060” thick when installing the P/N E-04.8 whip antenna, a
2” diameter doubler plate must be fabricated using .040” thick 2024, or 7075 T6 aluminum.
(Fig. 4)
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For a list of other approved antennas and other technical information visit our web site .

WWW.ACKAVIONICS.COM

SECTION 4 REMOTE CONTROL INSTALLATION
IMPORTANT YOU MUST INSTALL A BATTERY IN THE REMOTE.

The remote control panel indicator (RCPI) P/N E-04.5 is designed to be powered by a single
Duracell PX28L 6 volt Lithium battery, or equivalent. Alkaline batteries may be used such
as Eveready A 544, or equivalent. Under normal operating conditions, the Lithium battery
must be replaced every 10 years. The alkaline batteries must be replaced every 5 years. If
the ELT is activated for an unknown period of time, the battery must be replaced.
Equivalent cross reference batteries from other manufacturers are acceptable for use in
the remote control.

To install, or replace the RCPI battery follow these steps:

1.) Remove the three retaining screws which secure the top and bottom half of the RCPI
unit. (Fig. 5)

2.) Remove the two switch retaining nuts located on the face of the RCPI. There are two
placards supplied with the remote, (a horizontal, and a vertical) remove the protective
plastic film from the placard face, and install the vertical or horizontal placard. Caution:
The “ON* position marking on the placard must be aligned with the red switch, the
“TEST/RESET” marking must be over the black switch (Fig. 5)

3.) Carefully remove the top half of the RCPI unit exposing the battery compartment. (Fig.
5) if replacing an old battery, carefully inspect the battery contacts for dirt or corrosion. If
the contacts need cleaning, use only non abrasive electrical contact cleaner and a stiff
brush. Abrasive cleaners will remove the nickel and gold plating from contacts.

4.) Insert the battery with the polarity as shown in figure 5. The polarity is also engraved on
the bottom of the battery compartment.

5.) Replace the top half of the RCPI, and replace the three retaining screws, and two
retaining nuts on the face of the RCPI.

6.) The next RCPI battery replacement date should be recorded in the aircraft log book with
a note indicating the battery expiration dates.

IMPORTANT: The RCPI must be mounted so that it can be seen, and operated by the pilot
of the aircraft from a normal operating position. We strongly recommend that the RCPI be
located within an area that is part of the pilots regular instrument scan.

5.) Mount the RCPI using four 4-40 screws, and nuts. Figure 6 shows the dimensions of the
cut out for the RCPI unit. If the unit is to be mounted in a location that does not have a
flush mounting surface (i.e. Beneath the panel glare shield.) an angle bracket should be
fabricated. (Fig. 6)
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SECTION 5 AUDIO ALERT INDICATOR INSTALLATION

IMPORTANT: THERE IS NO BATTERY INSTALLED IN THE AUDIO ALERT INDICATOR.
Remove the four screws that attach the top cover to the audio alert indicator P/N E-04.7.
Install a Duracell CR-2, 3 volt or equivalent battery. Make sure to observe the battery
polarity (Fig. 7). Replace the top cover, making sure the grill portion of the indicator cover
is positioned over the buzzer. The battery must be replaced every 10 years. The expiration
date must be entered in the aircraft airframe log book.
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SECTION 6 GPS INTERFACE INSTALLATION

The model E-04 ELT will interface and recognize EIA standard RS 232 data at 1200, 2400,
4800, and 9600 baud from NMEA 0183 sources, Garmin panel mount, and handheld GPS’s
along with Bendix/King GPS’s. See section 18 for GPS data formats, and connection
information, along with other manufacturers GPS’s known to be compatible.

To change the baud rate, one or two jumpers are installed on the digital board of the ELT. To
accomplish this remove the four screws at the front of the ELT, and remove the battery pack.
(Fig. 9) Figure 10 shows how to position the jumper on the digital board for the various baud
rates. After selecting the desired baud rate, replace the battery pack, and torque the screws
to 3-4 in. Ibs. The model E-04 ELT is interfaced to the aircraft source of navigation data
through a four pin mini din connector. Three of the pins are used for interfacing with the
aircraft systems, and the fourth pin is used to verify the ELT is receiving and processing the
data properly after installing the ELT. A three conductor shielded cable 24 AWG or heaver,
(Aircraft Spruce P/N 11-04478 or equivalent) should be used to connect the ELT RS 232 data
and power to the aircraft systems. Figure 11 shows the pin outs for RS 232, and power input.
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1.) Disassemble the mini DIN connector, noting the position of the parts for reference when
reassembling the connector .

2.) Connect one conductor to pin 1 of the DIN connector, and to 10 - 30 volts DC from the
aircraft buss. Protect the circuit with a one amp fuse or circuit breaker. (Fig. 13)

3.) Connect one conductor to pin 3 (Fig. 12.1) and connect to aircraft ground at the cockpit.
connect the outer shield to ground, at the cockpit end only. (Fig. 13)

4.) Connect one conductor to pin 4 of the din connector, for the RS 232 output from the
navigation equipment providing data. Make sure this data conforms to one of our
recognized data formats, and baud rates. (Fig.13)

5.) Bring a short 4” 24 AWG wire out from pin 2 to be used later in verifying that the ELT is
receiving, and processing the GPS data properly. (Fig 12.4)
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6.) Solder the connections, seal the back of the jack, and wire solder joints with silicon
RTV sealant. (Loctite 59530 or equivalent) (Fig. 12.2)

7.) Apply RTV sealant to the inside of the outer cover to seal the wire where it enters the
outer housing. (Fig. 12.3)
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SECTION 7 FINAL INSTALLATION AND CHECK OUT

1.) After installing the ELT, antenna, and RCPI in the aircraft, install the coaxial cable
between the ELT transmitter, and antenna base. If possible the cable should not cross any
production breaks in the airframe, and must have a reasonable amount of slack at the
transmitter. The slack is necessary for easy removal of the coaxial cable during
maintenance. If a longer cable than the one supplied with the unit (5 foot) is needed, it may
be fabricated using RG-58 cable or equivalent, and Amp 227079-5 connectors or their
equivalent. Insertion loss of the cable at the 121.5 MHz frequency should not exceed 3dBm,
and at the 406 MHz frequency 2dbm. Secure the coaxial cable using tie wraps or other
appropriate methods. Make sure the cable is protected from abrasion.



2.) The RCPI unit is connected to the ELT transmitter via a RJ-11 standard type modular
connectors. A 15 foot connecting cable is included with each ELT. To install the cable
connect the modular plug on the ELT transmitter into the jack end of the interconnecting
cable. Run the plug end of the cable to the audio alert unit. Run the short audio alert cable
from the RCPI to the audio alert module (page 6 Fig. 8) avoid running this cable near
sources of strong EMI/RFI radiation. (i.e. Comm cables, strobe light power cables, starter
cables.) Secure the cable along its run using tie wraps, or other suitable methods. The
interconnecting cable may be shortened, or a longer cable of up to 150ft. may be used if
necessary. After connecting the mini DIN RS 232 jack and plug. Wrap electrical tape
around the joint at the center of the connection to secure the two parts together, and seal
the joint from moisture. (Page 8 Fig. 12.5)

3.) After installation, and wiring is complete, verify that the ELT is receiving and
processing GPS data correctly. Apply power to both the ELT, and the GPS equipment
supplying data. Make sure the GPS has a satellite fix, and is reporting position data.
Fabricate a GPS verification tool as shown in figure 14.
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4.) Connect the test tool as shown in Fig 14. The main switch on the ELT should be in the
“armed” position.

5.) With power supplied both to the ELT, and the GPS, make sure the GPS has acquired the
satellites, and is transmitting valid position data. The LED should blink each time the ELT
receives a valid GPS data position. (Typically once per second) This test verifies that the
ELT is properly receiving, and processing position data from the GPS system. This is a
very short duration low intensity flash make sure the LED is shielded from bright light.

6.) After verifying that the ELT is receiving, and processing GPS data correctly. Seal the
end of the GPS verification test line using a adhesive lined end cap, (McMaster-Carr
72855k21) or other method to protect it from moisture. Secure the test wire to the shielded
cable with a tie wrap.

7.) Complete the steps in section 8 (registration) before you verify the installed operation
of the ELT. After you have registered the ELT, do the self test as described in section 9 to
verify the complete system is functioning properly.

8.) Record the ELT battery expiration date marked on the ELT battery case, the expiration
of the RCPI, and audio alert batteries in the airframe logbook.

SECTION 8 REGISTRATION
1.) Before completing the final check out of the ELT, YOU MUST FIRST REGISTER YOUR
BEACON FOLLOWING THE REGISTRATION REQUIREMENTS OF THE COUNTRY WHERE
THE AIRCRAFT IS BASED. YOU CAN ONLY REGISTER THE ELT IN THE COUNTRY THE
AIRCRAFT IS REGISTERED.
2.) There is a preprinted self adhesive label supplied with the ELT that has the hex code,
manufacturer, and model number on it which you should affix to the top of the registration
form. Or you can refer to this label when registering over the internet. You can download the
registration forms for your country from our website.

WWW.ACKAVIONICS.COM

3.) In the U.S. and Canada you can mail or fax the registration forms, however it is strongly
recommend that beacon registration be completed on line at the following sites:
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UNITED STATES
www.beaconregistration.noaa.gov

CANADA
www.canadianbeaconregistry.forces.gc.ca
4.) For other countries contact the COSPAS/SARSAT regulating body for registration
instructions. If allowed by your regulating country you may register at the
COSPAS/SARSAT website.
INTERNATIONAL
www.406registration.com
5.) When filling out the registration the hex code identifier may also be found on the front
right side of the ELT. (Fig 15)
6.) YOU MUST UPDATE YOUR BEACON REGISTRATION every two years, and any time the
beacon is used in a different aircraft.

‘._l‘! 6K TECHN%gGIEs F | G U R E 1 5

MODEL E-04 ELT

THIS ELT IS REGISTERED
IN THE FOLLOWING COUNTRY | BEFACON REGISTRATION LABEL

UNITED STATES OF AMERICA
ED STATES OF AMER LABEL ON RIGHT FRONT OF ELT

15 DIGIT HEX ID:

ADCC4 06DCC 00261 ~—

SERIAL NUMBER
XXXAXXXX X

MANUFACTURE DATE
00/00/00

HEX CODE

SECTION 9 OPERATION AND SELF TEST
THERE ARE THREE MODES THAT THE ELT MAY BE ACTIVATED:

1.) The ELT automatically activates when in the “armed” position, and a crash level
deceleration force is applied to the ELT, in the forward direction as indicated by the arrow on
the top of the battery pack.

2.) The ELT also may be activated by pressing the “On” button on the cockpit remote control
(RCPI). (Page 11 Fig. 16)

3.) A third method of activating the ELT, is by means of placing the main on-off-armed
switch, on the front of the ELT in the “On” position. (Page 11 Fig. 17)

The red rubber cover, covering the main switch on the ELT SHOULD BE LEFT OFF AT ALL
TIMES, EXCEPT WHEN THE ELT IS IN THE ARMED POSITION. The cover has a center cone,
that projects down into the switch recess, and provides for positive retention of the switch in
the armed position.

There are two modes in which the ELT may be deactivated.
1.) Pressing the “Reset” button on the remote control (RCPI). (Page 11 Fig. 16)
2.) Placing the main switch on the ELT in the “Off” position. (Page 11 Fig. 17)

When the ELT is activated, and transmitting the 406 Mhz distress signal. The cockpit remote
will flash, and the audio alert indicator will emit a series of 9 beeps, approximately every 50
seconds to alert the crew that the ELT is operating. If there is no emergency, reset the ELT
using the “Reset” button on the remote, (Page 11 Fig. 16) and immediately notify the
appropriate search and rescue operations office, or ATC of the false activation.

SELF TESTS:
The ELT is capable of performing a self test to verify that major ELT systems are functioning
properly.

During the self test, the ELT transmits on 121.5 MHz for 1 second, (3 audio sweeps) then
transmits a 406 MHz test burst for 550ms, then returns to the armed mode.

There are two modes in which a self test can be initiated:

1.) When the ELT is in the “Armed” position, pressing the “Reset/Test” switch on the cockpit
remote control (RCPI) initiates a self test. (Page 11 Fig. 16)
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2.) When the main switch of the ELT is moved from the “Off’ position to the “Armed”
position, it does a self test. This mode is primarily designed to provide a method to bench
test the ELT, with the remote control disconnected. (Fig. 17)
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YOU MUST PERFORM A SELF TEST EVERY THREE MONTHS to verify the ELT is
functioning properly.

To perform the self test, make sure THE AIRCRAFT MASTER SWITCH IS OFF AND THERE
IS NO POWER APPLIED TO THE ELT THROUGH THE GPS INTERFACE. Tune an aircraft
radio to 121.5 MHz, and turn the squelch all the way off to listen for the modulated carrier.
With the ELT main switch in the “Armed” position, and not operating, press the “Reset/
Test” button on the cockpit remote control (RCPI) once. You will hear one second of 121.5
audio on the radio, followed by either one beep from the audio alert indicator, or one beep
followed by a two second delay, and a second beep if all systems are functioning properly.
The light will also flash on the remote. (The flashes are random and have no meaning)

System OK codes: One Beep or One Beep followed by a second beep two seconds later.

A series of 2 — 5 fast beeps, a 2 second delay, and the beep series repeating again
indicates there is a self test function that has returned a trouble condition. The ELT will not
be disabled, but it should be inspected by a qualified avionics facility as soon as possible.

The trouble code returns a series of beeps with a two second delay, and then the trouble
code is repeated one more time. The first beeps alert you that there is a trouble condition.
The two second delay is to allow you to be ready to count the second set of beeps.

Trouble code sequence: 2-5 beeps — two second delay — 2-5 beeps

TROUBLE CODES:
2 BEEPS— BATTERY LOW

3 BEEPS— LOW RF POWER
4 BEEPS— FREQUENCY NOT LOCKED

5 BEEPS— HIGH VSWR OR HIGH CURRENT

SECTION 10 PERIODIC MAINTENANCE/CONTINUING AIRWORTHINESS

THE FOLLOWING TEST MUST BE PERFORMED EVERY THREE CALENDAR MONTHS.
ELT SELF TEST FUNCTION AS DESCRIBED IN SECTION 9 OF THIS MANUAL.

THE FOLLOWING TESTS MUST BE PERFORMED A MINIMUM OF EVERY TWELVE
CALENDAR MONTHS, TO ASSURE THE CONTINUING AIRWORTHINESS OF THE ELT.

1.) Inspect the ELT transmitter and mounting tray to insure all fasteners, and mechanical
assemblies are secure.

2.) Inspect the coaxial cable connecting the ELT transmitter to the antenna for cuts or
abrasions on its outer jacket. Disconnect the BNC connector at each end. Examine both
BNC connectors and the mating plug on the ELT transmitter, and antenna base for any
signs of corrosion.

3.) Inspect the modular cable connecting the ELT to the RCPI unit for signs of wear or
abrasion on it’s outer jacket. Remove the modular plug connecting the ELT transmitter
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to the connecting cable, and inspect the jack and plug assembly for corrosion.

4.) If a GPS is interfaced to the ELT, inspect the modular cable connecting the ELT to the
GPS unit for signs of wear or abrasion on its outer jacket. Remove the modular plug
connecting the ELT transmitter to the GPS and inspect the jack and plug assembly for
corrosion.

5.) Check the expiration date of the RCPI battery and audio alert battery in the aircraft log
book. Check the expiration date of the battery pack and replace if necessary.

6.) Leave the ELT in the “Armed” position, then remove the ELT from the aircraft, and
perform a G switch test as follows:
This test should be conducted between the hour, and 5 minutes after the hour per FCC
requirements. Tune an aircraft radio, or hand held aircraft radio to 121.5 MHz. The radio
should be in close proximity to the area where you will conduct the test.

DO NOT ATTACH ANY ANTENNA TO THE ELT WHEN PREFORMING THIS TEST

TURN THE SQUELCH CONTROL ALL THE WAY DOWN, OR OFF. You should be hearing
white noise on the radio. If switching the main switch from the “Off’ to the “Armed”
position wait at least 15 seconds before performing this test. While in the “Armed”
position, hold the ELT at your waist with the arrow printed on the battery case facing away
from you. Move the ELT rapidly away from your waist. When the ELT reaches the full
extent of your arm, retract it back to your waist as fast as possible. You should hear the
121.5 MHz sweep tone in the radio. AS SOON AS YOU HEAR THE TONE, IMMEDIATELY
TURN THE MAIN SWITCH ON THE ELT TO THE “OFF” POSITION.

The ELT when activated transmits on 121.5 MHz for approximately 50 seconds before a 406
MHz burst is sent to the satellites. This is a live burst which will immediately notify the
COSPAS/SARSAT system that there is an emergency. IT IS IMPERATIVE THAT YOU DO
NOT ALLOW AN ACTIVATED ELT, TO TRANSMIT FOR MORE THAN 30 SECONDS DURING
G SWITCH TESTING.

7.) Reinstall the ELT, make sure the cables are secured, and properly connected. Make
sure to seal the din connector if the ELT is connected to the aircraft GPS. (Page 8 Fig. 12.5)
Place the main switch in the “Armed” position, and install the rubber cover over the main
switch opening.

8.) Perform the self test described in section 9 to verify proper operation.

SECTION 11 E-04.0 LITHIUM BATTERY REPLACEMENT
REPLACEMENT OF THE MAIN LITHIUM BATTERY P/N E-04.0

The lithium battery (P/N E-04.0) must be replaced on, or before the battery expiration date
marked on the battery. It is no longer airworthy after this date. See far 91.207 for other ELT
requirements.

1.) Using a 3/32 hex wrench, remove the four retaining screws that attach the battery case
to the ELT transmitter assembly, and gently pull the battery pack from the transmitter
section. (Page 7 Fig. 9)

2.) WITH THE MAIN SWITCH IN THE “OFF” POSITION, install the new sealed battery pack.
(P/N E-04.0) The battery pack is designed so the battery can only be installed in the proper
orientation. Wet the O-ring with a mild dish soap solution, and shake off the excess
solution, or use silicon vacuum grease. Install the O-ring onto the battery case. Remove
the two protective caps from the battery contacts. (Page 13 Fig. 18) The battery pack
should slide easily into the transmitter housing.

3.) Re-attach the transmitter assembly to the battery pack by replacing the four hex head
screws. Tighten the screws to 3.5-4.0 in-Ibs.

4.) Record the new battery expiration date in the airframe logbook.

5.) After re-installation of the ELT into the aircraft, a self test must be performed. Refer to
section 9.

BATTERY AND ELT DOT/IATA SHIPPING INFORMATION

The ELT with the battery attached is a DOT/IATA class 9 hazmat material under the

category of life saving appliances not self inflating UN 3072. Make sure you comply with
the current Hazmat regulations when shipping lithium batteries or when carrying them on
commercial aircraft. The original ACK ELT shipping box complies with (UN) United Nations
packaging specifications. 12



The battery when shipped alone is a class 9 hazmat, under the category of lithium batteries
UN 3090. If the total weight of the shipment exceeds 5 kg they are restricted from carriage
in passenger carrying aircraft.

THE FOLLOWING IS AN EXCERPT FROM FAA AC 91-44A PARAGRAPH 8.a WHICH
DEFINES WHEN ELT BATTERY REPLACEMENT MAY BE DONE UNDER 14 CFR PART
43.3(h) AS PREVENTIVE MAINTENANCE.

“...The replacement can be done by the pilot if the preventive maintenance limitations of part 43.3(h) of
the FAR, are complied with. For example, a portable type ELT that is readily accessible and can be
removed and reinstalled in the aircraft by a simple operation should be considered preventive
maintenance. Fixed type ELT installations are often permanently mounted in a remote area of the
aircraft near flight control cables, vital aircraft components, and critical attachments to the aircraft
structure. Installations of this nature require an external antenna and often a remote on/off transmitter
control switch that is usually located near the pilots flight position. This type of installation is complex
and battery replacement should be accomplished by a certified mechanic or certified repair station...”

DO NOT REMOVE SEALANT FROM BATTERY PACK SCREWS, OR DISASSEMBLE
BATTERY PACK .TSO-C142a PROHIBITS OPENING OR REPLACING CELLS. IF THE
BATTERY PACK IS OPENED BY ANYONE EXCEPT THE MANUFACTURERIT IS NO
LONGER AIRWORTHY, AND THE WARRANTY IS VOID.

& TECHNOLOGIES INC

E-04.0 LITHIUM BATTERY TSO C-142a
APPROVED ONLY FOR USE WITH
THE MODEL E-04 ELT
NON RECHARGEABLE Li-s02
- | 12 VOLTS Li CONTENT 86 GRAMS

SAN JOSE, CA woen USA
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SECTION 12 PROGRAMMING

THE ELT IS FACTORY PROGRAMMED TO THE STANDARD LOCATION SERIAL NUMBER
FORMAT WITH U.S.A. COUNTRY CODE. (366)

The ELT may be programmed in the field to the following formats:

Serial number (you may only reprogram the country code in this format.)
Standard location 24-bit address

Standard location with operator designator & serial number

To reprogram the ELT you must use our programming dongle.
(P/N E-04.prg Ver 2.1) the module interfaces to a PC operating Windows XP, Windows 7
Professional via a USB port.

The programming software and manual may be downloaded from our web site.
WWW.ACKAVIONICS.COM.

SECTION 13 WARRANTY PROCEDURE

Should it become necessary to return the ELT for warranty service. REMOVE THE ELT
BATTERY BEFORE SHIPPING THE UNIT TO OUR FACILITY. The battery is DOT/IATA
CLASS 9 HAZARDOUS MATERIAL, and DOT/IATA regulations must be followed whenever
shipping the battery, or ELT and battery. See section 11 page 12 for additional shipping
information.

All units must be returned to our facility freight prepaid. Our shipping
Address is as follows:

ACK TECHNOLOGIES, INC.

3350 SCOTT BLVD BUILDING 1502

SANTA CLARA, CA 95054

Make sure that you have included paperwork with a UPS return address.
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(no PO boxes, or APO numbers) Please include a short description of the problem you have
been experiencing, and a telephone number where you may be reached during business
hours if possible. No RMA number is required.

Any unit that is returned for warranty, and found not to be defective
will be charged a minimum handling and service charge, and returned
C.0.D.

RECORD YOUR AIRCRAFT AND ELT INFORMATION FOR FUTURE REFERENCE

AIRCRAFT

REGISTRATION NUMBER COUNTRY

INSTALLATION DATE

ELT SERIAL NUMBER (FROM TSO LABEL)

ELT HEX CODE (FROM RIGHT SIDE LABEL)

UPDATE REGISTRATION EVERY TWO YEARS

NEXT REG DUE NEXT REG DUE NEXT REG DUE NEXT REG DUE NEXT REG DUE

SECTION 14 CANADIAN MAINTENANCE REQUIREMENTS

In addition to our periodic maintenance requirements of section 10 In Canada you must
comply with car part 5, chapter 571, appendix G maintenance requirements for continued
airworthiness. We strongly recommend the “WS technologies inc” BT100av, or BT100avs
tester be used to verify the performance characteristics of the ELT.

WEBSITE: WWW.WST.CA
THESE TESTS SHOULD ONLY BE PREFORMED IN A RF SCREEN ROOM.
When using conventional test equipment to perform this test:

Connect the RF output of the ELT to a spectrum analyzer with a 50 ohm impedance
capable of measuring frequency, power, and perform the following tests. THE OUTPUT
POWER DURING THE 406 MHz BURST IS + 37 dBm MAKE SURE THIS DOES NOT
EXCEED THE MAXIMUM INPUT LEVEL OF THE ANALYZER. An attenuator may be
necessary to reduce the input power to the analyzer. The test results must fall within the
following minimum and maximum values:

406 FREQUENCY: 406.037000 MHz +/- 2 kHz
POWER: 34 to 39 dBm

121.5 MHz FREQUENCY: 121.5 MHz +/- 6 kHz
POWER: + 17 to 23 dBm

The current draw requirements of the regulations may be confirmed by removing the
battery case, separating it from the transmitter head and using jumpers to connect the
battery in series with the current meter.

CAUTION: THE POWER INPUT IS NOT PROTECTED FROM REVERSE POLARITY. IF
REVERSE POLARITY IS APPLIED SEVERE DAMAGE WILL OCCUR, AND VOID THE
WARRANTY.

STANDBY CURRENT IN THE ARMED MODE: < 30 uA

THE G SWITCH ACTIVATION REQUIRED BY CAR PART 5, CHAPTER 571, APPENDIX G
PAR (c) (3) (e) IS PREFORMED DURING THE SECTION 10 TESTING AND INSPECTION.
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SECTION 15 SPECIFICATIONS

ELT PART NUMBER E-04

APPROVALS:

FAA / TRANSPORT CANADA

TSO C-126b TSO C-91a

ETSO 2C126 ETSO 2C91a
COSPAS/SARSAT T.001 T.007
INDUSTRY CANADA 1863A-E04AF
BRAZIL ANAC

TYPE:
TSO C-126, C-91a AF

FREQUENCY:
121.5 MHz & 406.037 MHz
MODULATION:

406 MHz +/-2 kHz Bi-Phase L (16KOG1D)
121.5 MHz +- 6 kHz AM (3K20A3N)

SWEPT DOWNWARD 1400 — 400 Hz
REPETITION RATE 3 Hz

MODULATION FACTOR 2 90%

DUTY CYCLE 2 45%

POWER AT TERMINAL 50 Q LOAD:

121.5 MHz 20.7 dBm 50 HOURS@ -20C
406.037 MHz 37.3 dBm 24.5 HOURS @ -20C
STANDBY CURRENT ARMED MODE 26 Ua
CURRENT 406 MHz BURST 1.4 average
CURRENT 121.5 MHz OPERATION 68 mA
PEAK EIRP WITH E-04.8 WHIP ANTENNA
AND E-04.10.4 COAX CABLE:

121.5 MHz +23 dBm 200 mW

406.037 MHz +39.79 dBm 13.7 W

OPERATING TEMPERATURE:
-20C TO +55C

STORAGE TEMPERATURE:
-55C TO +85C

CRASH ACTIVATION:

4.5 FpS +- .5 FpS
DIMENSIONS:

7.750” x 2.850” x 2.850”
192 mm x72 mm x 72 mm

WEIGHT:

ELT AND BATTERY PACK 1.6 Ibs .73kg
ELT TRAY AND STRAPS .2 Ibs .09g
REMOTE CONTROL (RCPI) 1.1 0z 31g
AUDIO ALERT INDICATOR 1.5 0z 43g

ANTENNA PART NUMBER E-04.8

LENGTH 20.625” 524 mm SWEPT 20°
WEIGHT 2.1 oz 60g

IMPEDANCE 50 OHM NOMINAL
VSWR @ 121.5 MHz < 2.5:1
VSWR @ 406 MHz < 1.5:1

MAX 260 KNOTS@ SEA LEVEL

BATTERY PART NUMBER E-04.0

APPROVALS:

FAA / TRANSPORT CANADA
TSO C-142a

ETSO C-142a

BRAZIL ANAC

TYPE:

Li-SO2

NON FLAMMABLE ELECTROLYTE
VOLTAGE:

12 VOLTS

OPERATING TEMPERATURE:
-20C TO +55C

DIMENSIONS:

5.750” x 2.850” x 2.850”
146mm x 72mm x 72mm
WEIGHT:

1.18 Ibs .535 kg

AMP HOUR RATING:
7.75 Ah

NON RECHARGEABLE
LITHIUM CONTENT:
9.8 GRAMS

MAXIMUM DISCHARGE RATE:
2.5 AMPS

BATTERY LIFE:

5 YEARS
WHEN USED WITH THE MODEL E-04 ELT

LIMITATIONS: ANY OTHER USE OF THIS
BATTERY IN AIRCRAFT IS PROHIBITED UNLESS
APPROVED BY

ACK TECHNOLOGIES INC.

THE CONDITIONS AND TESTS FOR TSO
APPROVAL OF THIS ARTICLE ARE MINIMUM
PERFORMANCE STANDARDS. THOSE
INSTALLING THIS ARTICLE, ON OR IN A SPECIFIC
TYPE OR CLASS OF AIRCRAFT, MUST
DETERMINE THAT THE AIRCRAFT INSTALLATION
CONDITIONS ARE WITHIN THE TSO STANDARDS.
TSO ARTICLES MUST HAVE SEPARATE
APPROVAL FOR INSTALLATION IN AN AIRCRAFT.
THE ARTICLE MAY BE INSTALLED ONLY
ACCORDING TO 14 CFR PART 43 OR THE
APPLICABLE AIRWORTHINESS REQUIREMENTS.
LITHIUM CELL AND BATTERY SAFETY
CONCERNS INCLUDE THE POSSIBILITY OF FIRE
AND VENTING OF TOXIC GASES

A DEVIATION OF THE TSO-C142a APPEDEX |
TABLE 2 FIRE TEST HAS BEEN GRANTED BY THE
FAA. THE BATTERY MEETS THE ELOS OF
TSO-C142a

ELECTRONIC HARDWARE/FIRMWARE
BEACON ASIC LOAD FILE: v1.01
BEACON ASIC FIRMWARE: V1.0

DO-254 LEVEL E 15



SECTION 16 MAJOR PARTS
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SECTION 17 DO-160F/ED-14F ENVIRONMENTAL CATEGORIES

CONDITIONS SECTION DESCRIPTION OF TESTS CONDUCTED
Temperature and Altitude 4.0 Qualifies To Category D1
Temperature Variation 5.0 Qualifies To Category A
Humidity 6.0 Qualifies To Category C
Shock and Crash 7.0 Not Tested Category Identified as X
DO-204 Par. 2.3.4.1 Shock
DO-204 Par. 2.4.2.4 Crash Safety
Vibration 8.0 Qualifies To Category R
Explosive Atmosphere 9.0 Not Tested Category Identified as X
Waterproofness 10.0 Qualifies To Category S
Fluids Susceptibility 11.0 Not Tested Category Identified as X
Sand and Dust 12.0 Not Tested Category Identified as X
Fungus 13.0 Not Tested Category Identified as X
Salt Spray 14.0 Qualifies To Category S
Magnetic Effect 15.0 Qualifies To Category Z
Power Input 16.0 Qualifies To Category B
Additional Testing to 16.6.1.3 (b)
Volitage Spike 17.0 Qualifies to Category B
Audio Frequency 18.0 Qualifies To Category B
Conducted Susceptibility
Induced Signal 19.0 Qualifies To Category BC
Susceptibility
Radio Frequency 20.0 Not Tested Category Identified as X
Susceptibility
Radio Frequency 21.0 Qualifies To Category H
Emissions
Lightning Induced 22.0 Not Tested Category Identified as X
Transient susceptibility
Lightning Direct Effects 23.0 Not Tested Category Identified as X
Icing 24.0 Not Tested Category Identified as X
Electro-Static Discharge 25.0 Not Tested Category Identified as X
Fire, Flammability 26.0 Not Tested Category Identified as X
DO-204 Par. 2.3.7.1 Flame Test

Additional DO-204 Testing

DO-204 Par 2.3.2.1 Low Temperature Battery Life

DO-204 Par 2.3.2.2 High Temperature Battery Life

DO-204 Par 2.3.2.3 Frequency Stability With
Temperature Gradient

DO-204 Par 2.3.2.4 Thermal Shock

DO-204 Par 2.3.2.5 VSWR

DO-204 Par 2.3.2.6 Self Test

DO-204 Par 2.3.1.1 Low Temperature Activation

DO-204 Par 2.3.1.2 High Temperature Activation

DO-204 Par 2.3.1.3 Altitude

DO-204 Par 2.3.1.4 Decompression

DO-204 Par 2.3.1.5 Overpressure

17



SECTION 18 RS 232 DATA FORMATS /INSTALLATION NOTES
The following data messages are recognized by the model E-04 RS 232 GPS interface:

Electrical per EIA RS 232C
Baud Rate Selectable, 8 bits, 1 stop bit, no panty

<STX> ASCII start of text character (hex02)
<id> item designator

<dddd> item data

<it> item terminator

<ETX> ASCIHi end of text character (hex03)

Typical message: <STX><id><dddd><it><id><dddd><it>...<id><dddd><it><ETX>

Bendix/King Format these id’s and data fields must be the first data fields in the message

id Data Format Field Width Description
A s dd mmhh 9 s dd mmhh 9 present latitude
s=sign: N for North, S for South
dd=degrees

mm=minutes
hh=hundreths of minutes
B s ddd mmhh 10 s ddd mmhbh 10 present longitude
s=sign: E for East, W for West
ddd=degrees
mm=minutes
hh=hundreths of minutes

Garmin Format these id’s and data fields must be the first data fields in the message

id Data Format Field Width Description
z aaaaa 5 Current GPS Altitude in Feet
A s dd mmhh 9 s dd mmhh 9 present latitude
s=sign: N for North, S for South
dd=degrees

mm=minutes
hh=hundreths of minutes
B s ddd mmhh 10 s ddd mmhh 10 present longitude
s=sign: E for East, W for West
ddd=degrees
mm=minutes
hh=hundreths of minutes

NMEA 0183 format the SGPGGA message must be present in the string.
Example: $GPGGA,123519,4807.038,N,01131.000,E,

Where:
GGA Global Positioning System Fix Data
123519 Fix taken at 12:35:19 UTC
4807.038,N Latitude 48 deg 07.038' N
01131.000,E Longitude 11 deg 31.000'E

GPS installation notes:

1.) Garmin portable x96 series (i.e. 469, 596 etc.) GPS: the output should be set to TIS In/
NMEA & VHF Out, this sets the baud rate to 9600 which is the default baud rate of the E-04.
NEMA In/NMEA Out may also be used at a different baud rate. Under advanced NEMA settings
the data rate should be set to “normal” not “fast” and Garmin priority should be set to “Off”.

2.) Bendix/King, and Garmin panel mount receivers use RS 232 aviation format out @9600
baud.
3.) Avidyne IFD540 Revision 9.3 and above, use RS 232 aviation message out @ 9600 baud.

4.) The ELT is also compatible with most ARNAYV, Il Morrow, and Trimble Navigation GPS
receivers. Please contact the GPS manufacture for the proper RS 232 configuration that
conforms to our data input requirements above.
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SECTION 19 TROUBLE SHOOTING / MISCELLANEOUS NOTES

The Remote Control and
Audio Alert indicator do
not work

Make sure you have installed batteries in the Remote Controi and Audio
Alert indicator. Make sure you are using a CR 2 battery in the Audio Alert
indicator. See Section 4 and 5 of this manual.

Remote flashes
constantly and Audio
Alert makes a clicking
sound with ELT off or
armed

The remote cable is crossed. Remove one of the male RJ 11 plugs and
reverse the piug 180 degrees and re-crimp new plug. This can occur if you
make your cables and do not use the factory supplied cables.

No GPS data is being
received the ELT test
light does not fiash or
LED stays on

Check that the data being sent to the ELT meets the data protocol in
Section 17 of this manual. Connect test LED to pin 4 and ground of the
cable providing GPS data and power (page 8 Fig 13) test light should fiash if
not reverse test LED and If flashing retry test lead on ELT.

There are no GPS
coordinates when the
message is decoded on
a beacon tester.

COSPAS/SARSAT requirements do not allow GPS position information to
be transmitted during the self test message. The coordinates are only sent
during a live distress transmission.

Beacon tester can not
decode the 406 MHz
message

Check with the beacon tester manufacturer to make sure the tester wifl
recognize our 406.037 MHz transmission. Many of the early testers will not
decode the newer COSPAS/SARSAT assigned frequencies.

ELT transmits when
switched from the “Off”
to “Armed” position

The ELT does a self test when you switch from the “off” to the “armed”
position. it transmits on 121.5 MHz for one second followed by a 406 MHz
test burst. See section 9 of this manual.

ELT continues to
transmit when the
“Reset/Test” button is
pressed

Make sure the Placard is positioned so that the "Reset/Test” is over the
black pushbutton switch. See Section 4 Figure 5 of this manual.

Audio Alert gives a
trouble code of 5 beeps
(High VSWR or high
current)

Check to make sure the ELT is connected to one of our two approved
antennas. Check the coax cable from the ELT to antenna. Make sure the
antenna has a proper ground plane and is not in close proximity of metal
surfaces. Check ELT battery condition.

Audio Alert gives a
trouble code of 4 beeps
(Frequency not locked)

Freguency synthesizer is not locked. Retest 2 times if trouble code does not
clear return ELT to our facility for service. If code clears retest during the
next 3 flights. If trouble code again appears return ELT to our facility for
service.

Audio Alert gives a
trouble code of 3 beeps
{Low RF power)

Check battery

Audio Alert gives a
trouble code of 2 beeps
(Low battery)

Replace battery

Battery testing procedure:

At an ambient temperature of 25C +/- 5C, remove the battery from the ELT and measure
the open circuit voltage. This should be above 11.5 volts. Connect a 15 watt 12 volt

automotive bulb across the battery contacts while monitoring the voltage it will initially be
below 10 volts after 15-25 seconds it should increase to above 10 volts.

An alternate method to test the battery is to separate the battery and transmitter section,

and use jumpers to connect the negative contact of the battery, to the negative contact of
the transmitter. Connect an amp meter capable of measuring a minimum of 3 amps across
the positive battery terminals, and the transmitter terminals. Place a second volt meter
across the terminals. Place a 50 Ohm load on the antenna BNC connector, and perform a
self test by switching the ELT from the “Off” position to the “Armed” position. During the
test current should be in the range of 1.5 to 2.2 amps voltage should stay above 9.5 volts.

See Section 14 Canadian Maintenance Procedures “caution” before performing this test.
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