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1.1 Abstract

This documentprovidesoperational and installation instructions
for the ELT/NAV Inter face unit. The ELT/NAYV Interface unit has
the capability to send po sition data (latitude & lon gitude) to the
ELTfortransmission to the satellite when activated. It also is
able to reprogram the ELT 24-bit address in the event that the

ELT isre placed with an other, usu ally during rou tine main te-
nance. The ELT/NAYV Inter face is avail able for three dif fer entin-
stallationconfigurations, these options are listed be low:

* ELT/NAV with 24-bit auto re-programming and NAV position
® ELT/NAV with NAV position only
® ELT/NAV with 24-bit auto re-programming only

1.2 System Advantages

The ELT/NAV Interface system contains a num ber of sig nifi cant
ad vantages over oldertech nology ELT sys tems.

® |Instantaneous Display of Paosition through Geostationary
Satellites

® Greater Position Accuracy
® Separate Determination of Beacon Position
e Position Data from a Single Beacon Transmission

¢ Allows 24 bit long message ELT's to be replaced without manual
Reprogramming
e Resolution of Doppler Ambiguity from Polar orbiting Satellites.

1.3 System Component Description

The Artex ELT/NAV Interface system consists ofthefollowing
components:

* ELT Transmitter

* ELT/NAV Interface
* ELTAntenna

* Remote Switch

¢ Coax Cables

05/15/00
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In ad ditionthere mustbe anavigationsystemalreadyinstalled
onboard the air craft with ei ther an ARINC 429 or RS-232 out put
that the ELT/NAV In ter face unit can be con nected to.

1.3.1 ELT

In the event of a crash, the ELT will trans mitthe con verted po si-
tioninformation from the navigational sys tem, GPS flight man-
agement com puter, etc. Be causethegeostationarysatellite

con stantly monitors the 406.025 MHz trans mis sions, the po sition
of the crash site is in stantly known. With outthe navigation sys-
tem’s po sition it is nec es sary to wait for a Low Earth Or bit (LEO)
satellite to pass over head for the plane’s po si tion to be known.

TheELT Installationand Operation Manualmay be consulted for
more detailedinformation.

1.3.2 ELT/NAYV Interface

In order for the ELT to recognizethe positioninformationitmust

bein afor matthatthe ELT can under stand. Anavigation system

in putto the ELT/NAV In ter face must be pro vided that will sup port
either ARINC 429 or RS-232. The ELT/NAV In ter face functionis

to filterand convertthe navigationsysteminformationto position
data the ELT can recognize. The ELT/NAV Interface also may

be utilizedto auto matically en code the air craft's 24-Bit Ad dress
for ELT’s pro grammed for 24-Bit Ad dress long mes sage pro to col.

1.3.3 Antenna

Artex has several externallymounted antennas that may be used
with Artex 406 MHz ELT's, includingvarious Rod and Blade An-
tennas. The ELT Installation and Op er ation Man ual may be con-

sulted formore de tailed in for mation.
1.3.4 Remote Switch

The ELT sys tem must con tain a re mote switch with an an nun ci a-
tor to re duce the chance ofthe ELT be ing ac ti vated with out the
pilot beingaware ofitsactivation. The ELT In stallationand Op er-
ation Man ual may be con sulted for more de tailed in for mation.
Consult the Artex Sales De partmentforinformationonre mote
switch options.

1.3.5 Coax Cables

The coax ca bles pass the RF en ergy from the ELT to the

05/15/00
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an tenna and must match the trans mit ter to the an tenna. Artex
coax cablescontainfireresistantin sulationthat mustwith stand
the TSO flame test and continue to operate. Op tional coax ca-
bles with varying lengths can be sup plied by Artex. The ELT/NAV
Interface Installation and Operation Man ual or the Artex Sales
Department may be consulted for more detailed information.

1.3.6 Navigation System

Thenavigationsystemreceiver receives satellite signals,infor-
maction fromground stations, and onboardinertial navigational
systems. With this information, thenavigationsystem calculates
a latitude and longitude po si tion which is sent to the ELT/NAV
Interface via the ARINC 429 or RS-232 data line.

05/15/00
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FIGURE 1-2 ELT/NAV System Diagram
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System Operation
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2.1 Power up

Upon power up the ELT/NAV Inter face reads the ELT 24-bit ad-
dress data and compares it to the 24-bit ad dress data hard wired
to the ELT/NAYV Interface. If it finds a dif fer ence, the ELT/NAV In-
ter face re pro grams the ELT to the data it read from the hard
wired installation. In the event that the two sets of data are
identical, no ac tion is taken. If the 24-bit ad dress is not used, the
ELT/NAV Interface will not attempt to read the 24-bit addresson
the ELT and will only program the ELT with the latestnaviga
tional positionavailable.

2.2 Normal

The ELT/NAV Inter face re ceives po sition data ei ther from the
ARINC 429 or RS-232 input and convertsitto a for mat the ELT

is able to read. Af ter con ver sion, the data is for warded to the ELT
via a sec ond RS-232 port. The ELT stores the po sition data in
RAM and waits for an activation sig nalindicating: 1) thatthe air-
craft has crashed, or 2) that the ELT has been manually turned
on. If it re ceives an activation sig nal, the po sition data as well as
the programmed identificationdata is trans mitted to Search And
Rescue (SAR) satellites. If the ELT does not receiveanactiva
tion sig nal, then the next po si tion up date writes over the old po si-
tion data and waits for the ELT to be turned on manuallyor by a
crash sig nal. If power to the ELT/NAYV In ter face is lost, the ELT
will hold the last known position data for 30 sec onds and must be
activatedwithin that time to transmit positioninformation.

2.3 Programming
2.3.1 ELT ProgrammingwithoutELT/NAVInterface

Theprevious version of 406 ELT with outthe ELT/NAV Interface
was pro grammed at the fac tory with one of four pos si ble pro to-
cols listed below:

®* ELT Serialized Identification

e Aircraft Nationality and registration Marking

® Aircraft Operator and Serial Number

* Aircraft 24-bit address

11/26/01
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The proto col used de pends on the re quire ments of the coun try
that the aircraft is registered in and the de sires of the cus tomer.
The choice of pro to col in most cases is left to the ELT cus tomer.
Itis gen er ally agreed upon, in the Search and Res cue com mu-
nity thatthe serialized proto col of fers the mostflexibilityand as a
result is the best choice. The other three proto cols have the dis-
ad van tage of re quiring the ELT be re-programmed un der cer tain
conditionsandtheregistration be up dated whenowner ship
changes or a different ELT is installed. The serializedprotocol
does not re quire re-programming, but own er ship changes orin-
stalling adif ferent ELT still re quires thata new reg s tra tion form
be filled out. This registration form is then sent to the government
agencyresponsibleforkeeping the database in the country
where the aircraft is registered. Keeping this data base up to date
and ac cu rate is a ma jor con cern of the Search and Res cue Cen-
ters. Withoutaccurateinformationinthe database, valuabletime
may be lost attempting to lo cate the owner of the air craft.

2.3.2 ELT Programmingwith ELT/NAV Interface

Fleetop erators and sev eral air lines have re quested the abil ity to
avoid re-programming the ELT and updating the registration da-
tabase during rou tine mainte nance whenthe ELT isre placed.
Any Artex 406 MHz ELT with long message 24-bit ad dress pro-
gramming installed in the air craftwillbe automaticallyre pro-
grammed. If the ELT/NAV Interfaceis wired with the aircraft's
24-bitair craftad dress, the regis tration da ta base will not re quire
updating unless the registration of the air craft changes. This au-
to matic re-programming of the ELT en sures that ac cu rate in for
mation will be trans mit ted to the sat el lite in the event of an
emergency. In additiontoaccurateregistrationinformation,the
lastknown latitude and lon gitude be ing trans mitted will greatly
aid Search and Rescue efforts. The choice of proto colsforthe
ELT when used with the ELT/NAV Interface is either 24-bit ad-
dress or serialized (long mes sage lo cation proto col). 24-bit pro-
gramming is the preferred proto col and utilizes the unique 24-bit
ad dress as signedto an air craft by the Inter national Civil Aviation
Organization. For air craftwithno 24-bitad dressidentification,
serialized long mes sage programmingisused. Serialized pro-
gramming does not use the 24-bit address but it providesthe
navigational position data as well as the ELT serialnumber.

05/15/00
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2.4 Position Determination
2.4.1 StandardELTPositionDetermination

An ELT’s nor mal op erating mode (ARMED) is a dor mant state
until the G-Switch senses a force high enough to activatethe
ELT. While activated, the ELT transmits a message to SAR satel-
lites with the information that the ELT was pro grammed with at
the factory. As a sat el lite passes over head the po sitionis de ter-
mined from the Doppler shift of the transmittedfrequency.The
ELT continuestotrans mituntilthe batteries be come too weak to
continue transmitting or the aircraft is found and the ELT is

turned off.

Standard 406 ELT op erationdoes not includethecapability of
trans mitting long mes sages (po sitioninfor mation) with the nor
mal mes sage string. When used with a 406 ELT programmed
with long message format, the ELT/NAV Interfaceenablesthe

ELT tosenddetailed positioninformationtothe satellites.
2.4.2 ELT/NAV Position Determination

Po si tion of the crash site is known within sec onds through the
geostationary satellites systemthatcontinuously monitorthe
earth for ELT sig nals. With outthe lati tude and lon gi tude data be-
ing transmitted, it is necessary to wait for the polarorbiting satel
lites to pass overhead before positioncanbedetermined. A
worst case scenario would be a 2-3 hour wait be fore a po lar or-
biting satellite passes over head. Ac curacy ofthe positionfixis

also much better with latitude and lon gi tude data from the
onboardnavigationsystem. ELT positionac curacy ofthe three
currently used ELT systemsis shown be low:

® 100 meters - 406 MHz ELT with ELT/NAYV Interface
® 1-2Km-406 MHz ELT
e 15-20 Km - 121.5/243.0 MHz ELT

05/15/00
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3.1 TSO C126 Paragraph D Requirements:

“Thecondi tionsand testsrequired for TSO ap proval of thisar ti cleare
mini mumper for mance standards. Itistheresponsi bil ity of thosedesir-
ingtoinstall thisar ti cleon a specifictypeor classof air craft to deter-
mine that the air craftinstal lationcondi tionsarewithinthe TSO
standards. Thear ti clemay beinstalled onlyif fur ther eval uationbythe
appli cantdocumentsanaccept ableinstal lationanditisap proved by
theadministrator.”

3.2 Introduction

Because of the critical nature ofan ELT and ELT/NAV In ter face,
itis very im por tant that the installation be performedaccordingto
the followinginstructions. In stallation ofthe ELT and ELT/NAV In-

ter face is some what unique; it re quires ex pe ri ence in sheet metal
work and avionics. Only licensed tech ni cians should in stall the
ELT/NAV Interface.

The same precautions that apply to ELT installations should be
ap pliedtothe ELT/NAV Interface in stal lation. These spe cific pre-

cautionscanbereferencedinthe ELT Installationand Operation
Manual.

3.3 FAA Reqguirements

In ad ditionto the pro ce dures out lined herein, the in staller must
ad heretothe guide lines estab lished in FAA-Advisory Cir cu lar

43.13-2A (Acceptable Methods, Techniques and Practices Air
craft Al ter ations). Spe cifically, Chap ters 1 through 3,11 and 13.

By sign ing ei ther the Air craft Log books or the FAA Form 337, you
are stating that the in stal la tion has been per formed in ac cor-

dance with the current FARs and with the steps and procedures
outlined herein.

4/24/98
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3.4 Canadian Requirements

In Canada, all installations must be performed in accordance
with the Canadian Aviation Regulations (CAR) Part V, Subparts
37,51 and 71.

3.5 ELT/NAYV Interface Mounting Locations

The pre ferred mounting lo cation of the ELT/NAV In ter faceisin
close proximity (within two feet of the ELT or where the ELT inter-
con nect har ness does not ex ceed 3 feet with appropriate strain
relief). Many of the originalELTinstallationsareinadequateas
far as unit locationand surfacerigidity are concerned.

Statistics show that the tail sec tion of an air plane is least likely to

be dam aged dur ing a crash and, there fore, pro vides a good
mountingenvironment for the ELT/NAV Interface unit.

Accessibility of the unit is an importantfactorindetermininga
mounting lo cation. Mount the unit as far aft as practical, but
where it can be easilyretrievedformaintenance.

The mounting sur face must be ex tremely rigid, there fore, mount-
ing the ELT/NAV Interface unit di rectly to the air craft skin is un ac-
ceptable.

Thefollowing are the FAA guide lines formountingan ELT
(ELT/NAV Interface) (per RTCA DO-204 Section 3.1.8).

* “The ELT shall be mounted to primary aircraft load carrying
structures such as trusses, bulkheads, longerons, spars, or
floor beams”.

* “The mounts shall have maximum static local deflection no
greater than 2.5mm (0.1in) when a force of 450 Newtons
(100Ibs) is applied to the mount in the most flexible direction.
Deflection measurements shall be made with reference to
another part of the airframe not less than 0.3 meters (one foot)
nor more than 1.0 meters (three feet) from the mounting
location.”

11/26/01
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TOELT
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ELT/NAV
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FIGURE 3-1 ELT/NAV Interfacelnstallation Overview

10/15/99
Page 3-4



ELT/NAV Interface Manual

® |n addition, RTCA Document Number DO-182 recommends
that “all ELT system components (ELT/NAV Interface) which
must survive a crash intact, ....should be attached to the
airframe in such a manner that the attachment system can
support a 100 G load.... in the plus and minus directions of the

three principal axes of the aircraft.”

® Further installation guidance can be found in FAA Advisory
Circular 43.13-2A (Acceptable Methods, Techniques and
Practices - Aircraft Alterations). Chapter 2, paragraph 28 deals

specifically with Emergency Transmitter installations.

Finally,inselectingalo cationfortheinstallation, the following
cautionary ad vice should be takeninto con sid er ation:

/ CAUTION: \

Avoid locating the ELT/NAV Interface where it will be
subjected to unprotected exposure to harsh chemical fluids

such as deicing compounds. They can promote cracking of
electrical components as well as cause corrosion on

\ electrical connections. /

3.6 Installing the ELT/NAV Interface

Before in stalling the ELT/NAV In ter face unit, be sure the mount-

ing lo cation meets the re quire ments es tab lished in the section on
mountinglocation.

Mark the 6 holes needed for the ELT/NAV Interface using the

unit as a guide. The ELT/NAYV Interface should be located as
close as pos si ble to the ELT it self to make the wire runs as short

as pos si ble. The rec om mended mounting lo cation is within 2 feet
of the ELT or where the ELT interconnect har ness does not ex-
ceed 3 feet with appropriate strain relief. See Figure 3-1.

If a reinforcement (doubler) plate is needed to meet the rigidity
requirements,fabricate one using the unit as a guide.

11/26/01
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ELT

8-32X5/8" SCREW
ARTEXP/N201-0810
(6PLACES)

NOTE: USEOFALTERNATE
HARDWAREAND/OR
HARDWAREPLACEMENTIS
ACCEPTABLEPROVIDED
THATMOUNTINGREQUIREMENTS
AREMET

#8FLATWASHER
ARTEXP/N246-0008
(6PLACES)
#8LOCKWASHER

ARTEXP/N247-0800
(6PLACES)

MOUNTING
PLATE

8-32X1/4"
AIRFRAME HEXNUT

ARTEXP/N241-0832
(BPLACES)

FIGURE 3-2 ELT/NAYV Interfacelnstallation Details
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Drill the 6 marked holes with a #19 (.166) drill bit and in stallthe
unit with the 8-32 X 5/8” pan head Phil lips screws, nuts, flat
wash ers and lock wash ers pro vided. All hard ware is pro vided in
the ELT/NAV Interface In stal lation Kit (Artex P/N 455-0650). See

Figure 3-2.

3.6.1 Wiring the ELT/NAYV Interface(453-6500)

Although the Wiring Diagram (Fig ure 3-6) showsthe entire ELT
system, this sec tion will only per tain to wir ing the ELT/NAV In ter-
face.Refertothe ELT Installationand Op eration Manualfor ELT
wiring details.

NOTE: All wiring must be in stalled in ac cor dance with AC
43.13-1A.

TG ELTNAV

T4 BIT INTERFACE
SWITCH — — I
ORGROUND J L 151-2101
0.187 x0.02
e
T = = O—TT—r——

151-6627 151-2100
0160 £0.02 0.187 *0.02

FIGURE 3-3 ELT/NAV Wiring Details

11/26/01
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CAUTION

Prior to installing the wires to the ELT 12-Pin receptacle,
feed the wires through the rectangular hole in the mounting
frame cap.

3.6.2 Fabricatethelnterfaceto ELT Cable

Fabricateashielded 4 wire harness (22 Gauge minimum, in clud-
ing shield) long enough to reach be tweenthe ELT/NAV Interface
installation lo cationandthe ELT. The maximum wire run from the
ELT/NAV Interface to the ELT must be three feet or less with ap -
propriate strain relief. See Figure 3-6.

Use twisted shielded pair wire (22 Gauge minimum) for the
ARINC 429 Data ca ble. The maximumrec om mended ca ble
length for the ARINC 429 data ca ble is 360 feet. Ground shield
at all breaks. Note: The ELT/NAV Inter face con nec tor back shell
is not an acceptable ground.

For RS-232 data the maximumrecommended ca ble length is 50
feet. Use shielded ca ble with shield grounded. Note: RS-232

must not be used if ARINC 429 is already beingused as a posi-
tion source.

Strip about 0.150” of insulation from the ends of each of the ca-
ble wires that con nect to the ELT. The other ends that con nect to
the ELT/NAV Interface circularconnectors should be strippedto
0.187". Referto AC 43.13-1A, for in for ma tion on proper splic ing
methods and other wiringconsiderations.

On the ELT wire end, use a Molex crimp tool (Molex Tool
#11-01-0008) and crimp the male Molex pins provided (Artex
P/N: 151-6627) to each of the cable wires. In stall the pins into

the 12-pin receptacle which connects to the ELT.

On the ELT/NAV Interface end of the cable, crimp or solder the
pins (Artex P/N: 151-2100) and in stall in the 24 pin cir cu lar con-
nec tor. (Artex P/N: 150-6503). See Fig ure 3-4 and 3-6.

The +28 Volt DC power must be switched and should be pro-
vided through a 2 Amp breaker or fuse from a power bus
(preferably one that will not be shut down during an emer-

11/26/01
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gency). Do not wire the ELT/NAV Interface directly to the air -
craft bat tery, unitis ac tive when power is ap plied. All

grounds should be common to the airframe (for com posite air-
craft tie all grounds to electrical ground). Tie all shields to air craft
ground keep ing shield drain as short as possible.Con nec tor
backshell is not an acceptable ground. Seal all unusedconnector
positions with the spare pins and red plugs provided.

3.6.3 Con necting theIn ter face to 24-Bit Ad dress (only for
ELT's pro grammed for 24-Bit Long Mes sage and us ing
the auto-reprogramming feature)

The 24-bit ad dress is com posed of bi nary “1's” and “0’s”. The
“1's” are elec tri cal ground and the “0’s” are elec tri cally open. To
encode the 24-bit ad dresses itis nec es sary to con nectthe binary
“1’s” to ground. This can be accomplishedeither by “hard wiring”
the re spec tive pins to ground or by us ing a 24-bit ad dress switch
block. Re fer to Fig ure 3-5 for con verting the oc tal ICAO air craft

ad dress to the binary 24-bitad dress.

Strip about 0.187" of insulationfrom the end of each wire that
connectstothe ELT/NAV Interface 31 pincir cular con nector

(Artex P/N: 150-6502). Crimp pins (Artex P/N: 151-2101) onto
this end of the wire. See Fig ure 3-4.

The prefered method of encodingthe 24-bit address is to “hard
wire” each pin of the 31 pin circular connectorthatcorresponds
to a bi nary “1" of the 24-bit ad dress to ground. Fol low ing the wir-
ing diagram (Fig ure 3-6) in sert the first wire into the 31 pin cir cu-
larcon nectorin pin one of the 31 pin circularconnector. Only
pre pare wires for the bi nary "1’s" of the 24-bit ad dress. Con nect
the crimped wire ends to the 31 pin connectorandconnect the
other end of each wire to pins P1-25 and P1-26 on the ELT/NAV
Interface which are grounded throught the chasis. Be sure to ver -
ify each pin connected to the 31 pin connector correspondsto
the cor rect bit po si tion as shown in Fig ure 3-6. Seal all un used
connector po si tions with the spare pins and red plugs pro vided.

If us ing a switch block, cut 26 in di vid ual wires (24 AWG min i-
mum) to a length un der 3 feet that will con nect the ELT/NAV In-

ter face to the 24-bit ad dress switch block. The switch block must
be lo cated within three feet of the In ter face.
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Follow the switch block manufacturer’s installationinstructions
for con nect ing the wires to the switch block.

NOTE: For installations not using the 24-bit ad dress auto
re-programming fea ture with no ca ble con nectionto P1 (the 31

pin circular connector), installthe connectorcover (P/N
150-6504) to pro tect the un used con nec tor.

3.6.4 ARINC429Latitudeand Lon gitude Dataln put

The ELT/NAYV In ter face will ac cept sig nals A and B from any
ARINC 429 navigation system. The Inter face looks for labels 310
and 311 which containthelatitude andlongitude data. It is impor-
tant to correctly con nect the ARINC 429 A and B out puts to the
ELT/NAV Interface. Re ferto Fig ure 3-5 for con nectionsto the In-
terface. Refertoyournavigationsystemmanufacturersmanual
for in for ma tion on the ARINC 429 A and B out puts. The ELT/NAV
Interface will accept data at high speed, low speed, GAMA high
speed and GAMA low speed and automaticallydetectsthe

speed at turn on. Please note that the speed of the ARINC 429
output must not be changed during operation of the ELT/NAV In-
terface. For navigation systems that have both ARINC 429 and

RS-232 outputs, use of ARINC 429 is preferred.
3.6.5 RS-232 Latitudeand LongitudeDataln put

Fornavigation systemsthatoutputonly RS-232, the ELT/NAV In-
ter face will ac cept only the fol low ing RS-232 for mat:

* Baud Rate (fixed): 9600

® Parity: None

* Data Bits: 8

® Stop Bits: 1
In addition, the RS-232 for mat must have a Start of Text (STX),
an “A”identifier for latitude, a“B” identtifier for lon gitude and an
END of Text (ETX). The for mat ex pects car riage re turns but will
not op er ate ifthere are line feeds. Con sultyour navigation sys-
tem manufacturer's man ual to de ter mine ifthe RS-232 out putis
compatible.

3.7 ELT/NAV Interface Installation Test
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3.7.1 Minimum Required Performance Test

After the In ter face Unit has been in stalled per Fig ure 3-6 per form
a self test on the sys tem. En sure that power is ap plied to the
ELT/NAV Interface and that the on-board navigational system is

active and has ac quired avalid navigational po sition. Al low 30
secondsfor ELT/NAV Inter face toinitialize. Tune are ceiver (usu-
ally the air craft radio) to 121.5MHz.

¢ Turn the ELT aircraft panel switch to “ON”, wait for 3 sweeps on
the receiver, which takes about 1 second, and then turn the
switch back to the “ARM” (OFF) position while paying special
attention of the LED activity upon entering the “ARM” (OFF)
condition.

To pass the test, you must hear the 3 sweeps AND see the front
panellightim me diately be ginto flash continuously. During the
ON to OFF transition, the micro processorinthe ELT checksthe
following:

¢ “G-Switch” (automatic activation switch) latching circuit, pins 5 &
8 on the 12 pin connector at the ELT.

® 406.025 MHz transmitter for proper RF output.

e Valid position data to the ELT via the ELT/NAV Interface.
® ELT is programmed properly

* ELTBattery

If the ELT system is workingproperly, the se quence followingen-

try to the “ARMED” (OFF) con dition will re sultin the panel LED
staying illuminated for approximately 1 sec ond, then go ing off.

If a problem is de tected, the LED pro vides a coded sig nal fol low-

ing the ini tial 1 sec ond pulse. The coded sig nal and re lated prob-
lem are as follows:

¢ 1 flash indicates a G-Switch loop open failure.
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¢ 3 flashes indicates a 406.025 MHz transmitter problem (i.e. a
bad or unconnected coax cable, antenna problem, battery not
connected to the 406.025 MHz module, or a problem with the
ELT itself).

* 5 flashes indicates no navigational position data has been
acquired.

¢ 7 flashes indicates a battery problem (i.e. battery usage time
over an hour).

There is also an er ror con di tion where the LED on the ELT and
the Re mote Switch will flash rap idly (ELT is nattrans mitting) after
the Inter face has been ac tive for 2 min utes. This is caused when
the Interface is un able to re pro gram the 24 bit ad dress of the
ELT either be cause of a wiring er ror or the ELT is not pro-
grammed for 24 bit addressprotocol. Verify ELT program ming if
thiserrorisencountered.

3.7.2 24 Bit Addressinstallation Test (mandatory for instal-
lations usingthe 24 bitad dress auto re pro gram ming
feature)

Thefollowing test sequence is required for new installations us-
ing the 24-bit ad dress auto-reprogramming fea ture to test the

wir ing of the 24-bit ad dress and to re-label the ELT. A Sartech
406MHz bea con test set (Artex part num ber 453-0131) is re-
quired to com plete this test. First, lo cate the steps de scribed in
the VerificationofDigital Mes sage sec tion of the ELT man ual.
This will in struct you how to ex tract the 15 digit hex code for your
par tic ular ELT model. Re al ize that the Artex 406MHz ELT trans-
mits a 406MHz mes sage upon re set, which is en coded such that
itwill be ig nored by the SAR sat el lite sys tem. De pending on the
model, this message may or may not reflect the ELT’s correct 15
digit hex code for labeling pur poses. Artex ELT’s la beled soft
ware ver sion V133 trans mit a fixed test mes sage upon ELT re-
set, so the ac tual ELT 15 digit hex code must be de rived from a
live trans mis sion done in a RF con tain ment environ ment. Onthe
other hand, Artex ELT’s labeled software version V134 and V135
can trans mit the ap pro pri ate 15 digit hex code dur ing the ELT re-
set trans mis sion. This 15-digit num beris usedtoregister the
ELT with the ap pro priate 406 MHz ELT regis tration au thority. In
the US, the NationalOceanicand AtmosphericAdministration
(NOAA) maintainsthe database of registered ELT’s. Althougha
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typical 15 digit hex code can con tain po si tion data, the 15-digit ID
usedforregistration pur poses shall contain the “de fault” value of
no positiondatain stead.

1. After the ELT/NAV Interfaceinstallation is complete and all wir -
ing has been checked, ap ply power (+28 Vdc) to the ELT/NAV
Interface (the ELT will re main OFF). The air craft ad dress will be
automatically programmed into the ELT within the next 30 sec-
onds. Monitor the ELT for the next 2 minutes. If the ELT/NAV In-
ter face is un able to pro gram the ad dress to the ELT, the light on
the ELT and cock pit panel will be gin to flash rap idly af ter 2 min-
utes. If this error oc curs, clearthe ELT by cy cling the switch
from OFF to ON and back to OFF. This error occurswheneither
of these two conditionsexists:

e 1) The ELT is not a “long message 24 bit address”programmed

unit and is not able to ac cept the air craft ad dress. Ver ify that
“999" follows the part num ber onthe ELT prod uctlabel.

® 2) There is a wiringerror betweenthe ELT/NAV Interface and
the ELT. Verify the wiring.
2. If no error oc curs, the ELT has been pro grammed with the
new aircraft ID. The ELT now needs to be checked to determine
the new 15 digit Hex ID that needs to be labeled and registered.

Thefollowing steps may be per formed with the ELT/NAV In ter-
face pow ered OFF. The navigation source (if used) must be

OFF. Latitude and lon gitude are not be ing checked at this time.
3. Discon nect both antenna coax cables atthe ELT. Although
part of the kit, the antenna pro vided with the Sartech 406 MHz

test set must not be used be cause the ELT trans mis sion will
reach the SAR sat el lite and could cause a false alarm.

4. Terminate 121.5 MHz (BNC) output with a 50-ohm terminator.
5. Connect Test Coax (611-9010) to 406 MHz (TPS) out put.

6. Connect30-dB attenu ator (500-3000) to in put of Sartech
Tester.

7. Con nect BNC end of Test Coax to 30-dB at tenu ator.

WARNING: Use of Test Set without30-dB attenu ator may
dam age Test Set.
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8. Press the “ON” but ton on Test Set key pad. Main menu will
appeatr.

9. For ELT’s marked, “soft ware ver sion V133" be sure that you
are in a RF containing environment. Activate ELT by placing lo-

cal switch to “ON”. Af ter about 30 sec onds press “R” on test set
to receive the 406 MHz signal.

10. For ELT’s marked, “software ver sion V134" or “V135” re set
the ELT by turning the switch to “OFF” within 10 seconds or 3
sweeps of the 121.5 Mhz signal. For ELT’s marked, “software
ver sion V133", wait for a live trans mis sion. Watch the screen on
the SARSAT Tester. When a 406 MHz sig nalis re ceived the
tester will beep and the screen will show “DecodingMessage”.

11. If the SARSAT Tester receives a good signal the re ceiver will

beep again and show “OK” and then return to the original
screen.

12. If the Tester doesn’t receive a good signal, it may displaya
mes sage say ing “BAD FRAME". For ELT’s marked, “soft ware
ver sion V134” or “V135”, start trans mis sion se quence over again

from step 9. For ELT’s marked, “software version V133", allow
the ELT to continue trans mitting, and the Tester will con tinue to
Receive. Wait for the next transmission. NOTE: For ELT’s
marked, “soft ware ver sion V133", be sure to not re ceive a
self-test trans mis sion upon ELT re set.

13. For ELT’s marked, “soft ware ver sion V133", turn off the ELT
by placinglocal switch in “OFF” position.

14. Press “V” for View on the SARSAT Tester.

15. Press the “right” arrow key twice to show the 15 digit ID. The

15 digit ID will be the last line on the screen (for this example
“2DC75B534AFFBFF”). This is what needs to be on the label
that is placed on the ELT and what is registered. Please note
that the last 5 dig its should al ways be “FFBFF”.

16. Press the “right” arrow key again to check the 24-bit ad dress.

The Air craft # dis played on the last line is the Hex a dec i mal
equiv a lent of the 24-bit ad dress that the ELT/NAV Inter face is
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wired for (for this example “ADA9A5" is the same as octal
53324645).

17. There are ad di tional screens that can be viewed but they are
not required for pur poses of this ex er cise and should be ig nored.

18. To turn off the SARSAT Tester, press “Q” to get back to the
main menu and then "Q” (for Quit).

Please note that the 15 digit hex code re ceived ends with
“FFBFF”. This indicates the de fault value of “no po sition data”,
whichisdesired by theregistrationauthority.

Af ter ob tain ing the new 15 digit hex code from the steps per
formed above it is essentialthat the ELT be registered. Registra
tion forms for the US can be ob tained from Artex or by call ing
NOAA at 1-888-212-SAVE or visit the NOAA web site at
www.sarsat.noaa.gov and click on “BeaconRegistration Forms”.
The ELT will also need to be labeled with this new 15 digit hex
code. En ter the num ber in the space pro vided on the ELT prod-
uct la bel or use the la bel (591-0999) pro vided in the in stall kit to
place over any ex st ing 15 digit hex code that may be on the ELT
label. Enter country and coun try code in space pro vided on prod-
uct la bel or use la bel 591-0429-01 (pro vided in the in stall kit or

available from Artex) to place over any existinginformation.

Refer to Instruction 571-0999, 571-0999-01 or 571-0999-02 (de-
pending on ELT model) for ad ditional de tailed in struc tions on
testing an ELT/NAV Interfaceinstallationusingthe 24-bitair craft
address.

NOTE: The Sartech test set is avail able for sale or rental as part
of a com plete kit with the test set, coax ca ble, at tenu ator and in -
struction sheet. Contactthe Artex Sales de part ment for de tails at
(800) 547-8901.
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ICAO Air craft Ad dress Code Con version TO 24-Bit Ad dress

Example #1: Con verting ICAO ad dress 50134057 (oc tal) to bi-
nary 24-bit address:

ICAQO Octal Address to 24 Bit Binary

5 0 1 3 4 0 5 7
412/114|2|114|2(1|4(2[1|4|2]1(4|2|1|4|2]|1]4|2
1/0{1]0/0/0]|0|0O]1]0[1]|1]1]0/0|0|0O]O]1]0(1]1]2

=
LSE |- |-

Example #2: Converting ICAO ad dress AOB82F (hexadecimal)to
binary 24-bitad dress:

ICAO Hex Address to 24 Bit Binary

A 0 B 8 2 F
8|4|12/1/8|4|2|1/8/4|2|1/8]4]|2]|1]|8]4/2]|1|8|4]|2
0[1/0]11]1

=
=)
[EEY
o
o
o
o
=)
[EY
o
[EEY
[EY
=
o
o
=)
=)

MSEB
LSE [ IF

Figure3-5ICAO 24-BitAddress Conversion
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24-BIT ADCRESS

21 BIT ADDRESS MAY ONLY BE USED WITH
ELT'S PROGRAMMED FOR 24 BIT LONG
MESSAGE PROTOCOL. ELT'S PROGRAMMED
WITH SERIALIZED PROTOCOL USE FOSITION
FUNCTION OF FI T'NAV INTFRFACF ONI Y.
MREFERED METHOD TO ENCODE 24 BIT
ANDRFSS IS TO JUMPFR RINARY "1 RITS
TO PINS 25 AND 26 WHICH ARE INTERNALLY
TICD TO GRCGUND VIA PIN 11 ON TIIC CLT/NAV
INTERFACE. ALTERNATE METHODS INCLUDE
USING A SWITCH BLOCK OR BY WIRIN

THE BINARY "1" BITS TO AIRCRAFT GROUND.

GROUNDING

IF AIRCRAFT GROUND INTEGRITY CANNOT
BE GUARANTEED BETWEEN THE ELT AND REMOTE
SWITCH, REMOTF SWITCH PIN & IS WIRFD TO

MSH 1 ADD1 —1 7|
2 ADDZ2 —2
3 ADD3 _|3
4 ADD4 |4
5 ADDE _|&
8 ADDE — @
T ADDT 7
B ADDE _|8
B ADDS _|%9
10 ARD1D _{1Q
"L ADD 11 —| 11
12 ADC12 {12
: 13 ADZAR 13
= " ADD14 {14100
Q3 15 ADD16 |18
@ 10 ADD10 — 18
BE 1«7 ADD17 |17
x B ADD18 —|1a
1. ADD19 _]18
20 ADC20 _| 20
n ADC2T {2
22 ADDR 22 o 22
2 ADD24 |24
L5358 GND |26
20 GND — 28

ELT/NAV INTERFACE UNIT

td

REMOTE SW TCH
APPLY AIRCRAFT POWER
+2RVDC TQ PIN 3.

PIN G AND PIN 3 ARE

NOTE: F1TO BE CAPPED
I NOT USCD

ELT PIN 11, OTHERWISE CONNECTION IS OPTIONAL. INTCRNALLY TICD.
TIE ALL GROUNDS TO AIRFRAME OR
AIRCRAFTELECTRICAL BUS DC GROUND
(WHICHEVER |S COMMON TO +28VDC BUS
GROUND). ELI/NAV IN [ERFACE PIN 11
AND PIN 12 ARE INTERNALLY TIED. GROUND
FORELT *IN 115 VIA CONNECTION TO
FI T/NAV PIN 12
a
el
=
Lari—]
a d<g
5 § o=z
=LL
I L 1 = = <
[ ] mooo = =
o z
= =
REMOTE SWITCH N z
= o
=
§ o
Lol i &
&
&
A
o < Eﬂﬂg nn
) AN A1 10 +38v o EE sl
- /- 8, X8 £5 S & g -
10 TXDB Z
12/ \ L] 11 oND 4 ELT BNC
N k4 £
1|— +28VDC
3 ARING 429 -A
4| — ARINC 420 -B
8|— NOT LBED
& — NOT USED
7 |— NoT usED
B |— R§-232.RX
f 1 CONNECT TO ARING 429 {STANDARD OF GAMA, HIGH OR LOW SPEED)
AIRCRAFT NOTE: IF USING R5-232 FROMPOSITION SOURCE, FORMAT
GROUND MUST VEET FOLLOWING: SPEED: 9604 BAUD,

FARITY: NONE, DATA BITS: 6, STOP EITS: 1, STXAND ETX.
LAIIIIDE MUY T HAVE AN "ATIDENTIFIER. LONGI IUDE
MI% 1 HAVF A "R INER TIFIFR.

FIGURE 3-6 ELT/NAYV InterfaceDiagram
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Periodic Maintenance
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The ELT/NAV In ter face is con sid ered part of the 406 ELT sys tem
and as part of the system should be inspected on a yearly
sched ule or when ever the ELT is in spected. The Pe ri odic Main-

te nance pro ce dure forthe ELT/NAV In ter face is sim pler than for
the ELT itself.

4.1 Connector Corrosion

Re move both circular con nectorstothe ELT/NAV Inter face.
(Note: Some Inter face units may have a pro tec tive cap on the 31
pin connectorif the 24-bit ad dress is notused.) Visually in spect
and con firm proper seat ing of all con nec tor pins. Give each wire
a slight tug to en sure they are seated in the connectorproperly
and that the wires are se curely at tached to each pin.

CAUTION:
Do not use contact cleaner on ELT system components.
Such chemical agents can be highly destructive to ELT
housings, causing cracking, fracturing and breakage.

4.2 Self-Test Check

To self-test the ELT/NAV Interface, firstactivate the air craftnavi-
gation systemand al lowitto ac quire a valid po sition. Once the
navigation sys tem has ac quired a valid po si tion the ELT/NAV In-
ter face can be self-tested by activating and re setting the ELT.
Resetting the ELT should be com pleted within the first 15 sec-
onds, be fore the ELT trans mits its first dis tress sig nal.

If your ELT front panel indicator light is wired through either the
air craft mas ter or the avi on ics mas ter switch, make sure these
switches are turned on.

Activate the ELT and ELT/NAYV Inter face by placing the ELT

switch or the Remote Switch to “ON”. Reset the ELT by placing
the same switch back to “ARM”. Dur ing the “ON” to “ARM” tran si-
tion, the microprocessorinthe ELT checksthe following:
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“G-Switch” (automatic activation switch) latching circuit, pins 5
& 8 on the 12 pin connector at the ELT

® 406.025 MHz transmitter for proper RF output:

* Valid position data from the ELT/NAV Interface

® ELT is programmed properly

* ELT Battery

If the ELT system is workingproperly, the se quence followingen-

try to the “ARMED” (OFF) con dition will re sultin the panel LED
staying illuminated for approximately 1 sec ond, then extin guish-

ing.

If a problem is de tected, the LED pro vides a coded sig nal fol low-
ing the ini tial 1 sec ond pulse. The coded sig nal and re lated prob-

lem are as follows (innumerical order):

* 1 flash indicates a G-Switch loop open failure.

¢ 3 flashes indicates a 406.025 MHz transmitter problem (i.e. a

bad or unconnected coax cable, an antenna problem, the
battery is not connected to the 406.025 MHz module, or a

problem with the ELT itself) or the ELT is improperly
programmed.

* 5 flashes indicates that the ELT has not acquired a valid
navigational position (Latitude and Longitude) from the
ELT/NAV Interface.

¢ 7 flashes indicates a battery problem (i.e. battery usage time
over an hour).

There is also an er ror con di tion where the LED on the ELT and
the Re mote Switch will flash rapidly after the Inter face has been
ac tive for 2 min utes. This is caused when the In ter face is un able
to re pro gram the 24 bit ad dress of the ELT ei ther be cause a wir-
ing er ror has occured or the ELT is not pro grammed for 24 bit
addressprotocol.
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Specifications & Approvals
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5.1 Electrical Specifications

ELT/NAV INTERFACE ELECTRICAL CHARACTERISTICS

PIN DESCRIPTION SPECIFICATION
+28VvDC +5VDC
P2-1 POWER INPUT 300 MA MAX.
P2-2 5.6 VDC Output VHMIEVISS
ARINC 429-A INPUT ARINC 429
P2-3 AUTO SPEED HIGH/LOW
- ( e STANDARD OR
) GAMA
ARINC 429-B INPUT ﬁ%ﬁiéﬁ
P2-4 (AUTO SPEED STANDARD OR
SELECT) GAMA
P2-5 NOT USED N/A
P2-6 NOT USED N/A
P2-7 NOT USED N/A
P2-8 RS-232 RX RS-232
P2-9 TX Output RS-232
P2-10 RX Input TTL
P2-11 ELT/NAV GROUND Aircraft Ground
pP2-12 ELT GROUND Aircraft Ground

P1-1 through 24

24 Bit Address Input

Ground =1
Open=0

P1-25 and 26

24 Bit Address
Return

24 Bit Ground
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5.2 Environmental Specifications

SPECIFICATIONS

ENVIRONMENTAL
CHARACTERISTICS

ELT/NAV INTERFACE

Temperature (Storage) -55°C to +85°C
Temperature (Operating) -20°C to +55°C
Altitude 55,000 Feet
Vibration 10 G’s from 5 Hz to 2000 Hz
Shock Test 500 G’s for 4 mS

Crashworthiness

100 G’s for 23 mS

Humidity 95% for 50 hours
Impact 55 Ibs from 6 inches
Crush Test 1000 lbs

Spurious Emissions

As per RTCA DO-204

Flammability

Self extinguishing

5.3 Physical Specifications

SPECIFICATIONS

PHYSICAL CHARACTERISTICS

ELT/NAV INTERFACE

Weight

2.7 Ibs (1.22 KG)

Dimensions

9.25" X 5" X 1.95"
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5.4 Approvals

* FAATSO C126
* JTSO-2C126

®* DO-160C Environmental Categories
C1-204A204XRXXXXXBABA204BXXX
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System Part Numbers
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6.1 SYSTEM PART NUMBERS

The ELT/NAV In ter face pack list part num ber is 455-6500. The
above part number is for a complete system whichin cludesthe
ELTto NAV Interface, ELT to NAV In ter face in stal la tion kit, an In-
stallation & Op eration Manualand war ranty card. Part numbers
foreachindivid ual Line Re place able com po nents are listed be-
low:

ELT/NAV INTERFACE PACK LIST 455-6500

DESCRIPTION PART NUMBER
ELT/NAV Interface, Main Assembly 453-6500
ELT/NAYV Interface, Installation Kit 455-0650
Protective Cap, 31-Pin Connector 150-6504
Manual, Installation and Operation 570-4602
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APPENDIX A
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LIST OF ARTEX ELT'S DIRECTLY COMPATIBLE

WITH THE ELT/NAV INTERFACE

MODEL NUMBER PART NUMBER
110-406 NAV* 453-0421
110-406HM NAV* 453-0422
110-406ED NAV* 453-0424
B406-2* 453-0003
C406-1 453-5002
C406-1HM 453-5003
C406-2 453-5000
C406-2HM 453-5001
B406-4 453-5004
G406-4 453-5012
G406-1 453-5100
G406-2 453-5102

*NoLongerAvailable
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