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IN CASE OF

It was designed to supplant the
distress beacon systems then in use
by civil aviation and maritime vessels,
on VHF 121.5MHz and its military
equivalent on UHF 243.0 MHz— both
of these are now retired.
Replacing airborne surveillance
aircraft and land-based monitoring
stations with satellites that cover the
entire globe and transmitting a new
digital signal 406 MHz, usually
referred to as simply 406, in place of
the analogue VHF and UHF legacy
systems. The advantages of this new
system were cost efficiency, 24/7/365
global coverage and continuity, as in
the integrity of the signal, its resilience
and the increased volume of data that
could be transmitted quickly. Lastly
location, 406 MHz beacons are far
more precise than the older, retired
beacon design for the reason that the
more precise the beacon’s
transmitting frequency is, the more
precise will be the results of the
mathematical algorithms in
determining location.

There are two satellites systems in
the COSPASS-SARSAT:—
� LEOSAR which orbit the earth and
cover both the Poles.
� GEOSAR which are geostationary
above the Equator.
Initially, there were only two types of
beacon available: EPIRBs, which were
used by mariners and ELTs, used by
aviators.
PLBs for use on land did not arrive
on the scene until 20 years later, in
2003, and that was when they were
legalised for use on land in the US.
Only in January 2012 did the UK
Government legislate for their use by
the general public on land.

Should we, as mountaineers and
rescue responders, consider carrying
them? To help answer this question it
is useful to understand how the
technology has evolved and exactly
what it offers.
Even if 30 years ago EPIRBs and
ELTs had been legal to use by
mountaineers, very few of us would
have chosen to carry them as there
would have been no room left in our
rucksacks for anything else! Solid
state circuitry and semiconductor
design, combined with battery
technology were in their infancy
compared to their equivalents today.

THE PRESENT
During the same 31 years,
everything from mobile phones has
been reduced from Arnold
Schwarzenegger training weights to
dainty Victoria Beckham fashion
accessories and GPS receivers —
once the size of a pram — are now
palm-sized, mapping, colour satnavs

which receive signals from not just the
American GPS, but now also Russia’s
GLONASS, the European Union’s
Galileo orbiting satellites and, soon,
the Chinese system BDS. Both of
these last two GNSS are still under
construction and do not yet have
global coverage.
Batteries have also developed
substantially, yet interestingly not in
keeping with the demands of these
new devices, so many smartphone
batteries will not last as long as our
waking hours, most averaging >12
hours, and the same is experienced
with most handheld satnavs. This is
because of the advent of colour
screens and chipsets that drain much
more power.
Similarly, distress beacons have
shrunk dramatically in size and
benefited from the new solid state
circuitry, semiconductor design and
battery technologies. However, since
they do not have a colour display
screen and are only needed in an
emergency, their batteries last without
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Thirty-one years ago, a new global SAR distress alert
detection and information distribution system, called
COSPAS-SARSAT, was established by Canada, France,
Russia and America. Today, 41 nations and two
independent SAR organisations belong to this
programme.

LET’S GET ALL OF THESE ACRONYMS SORTED!
BDS BeiDou Navigation Satellite
System (formerly known as COMPASS)
COSPASS Comicheskya Stemya
Poiska Avararihich Sudov (Russian for
Space System for the Detection of
Vessels in Distress)
EPIRB Position Indicating Radio
Beacon
ELT Emergency Locator Transmitter
GEOSAR Geostationary Earth Orbit
Search and Rescue

GLONASS Globalnaya
Navigatsionnaya Sputnikovaya
Sistema (The Russian version of GPS)*
GNSS Global Navigation Satellite
System
GPS Global Positioning System
LEOSAR Low-altitude Earth Orbit
Search and Rescue
LUT Local User Terminal
MCA Maritime Coastal Agency
MEOSAR Medium Earth Orbit Search

and Rescue Satellites
Mhz Megahertz
PLB Personal Locator Beacons
SAR Search and Rescue
SARSAT Search And Rescue Satellite
Aided Tracking
VHF Very High Frequency
UHF Ultra High Frequency
*The Russian version of GPS
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use for six years and, when they are
triggered, they transmit a whopping
five watts (mobile phones typically
transmit below one watt) for over 24
hours, typically 35 hours.

THE ACTIVATION
PLBs are activated when you need

help in an emergency and are away
from normal emergency services,
especially 999/112 and the loss of
eyesight, limb or life is going to
happen without assistance.

In a very short burst of transmission
(0.25 sec) a lot of accurate information
can be sent:—

The information is received and
processed by the satellites very
quickly, from triggering a PLB to a
local rescue coordination centre,
starting the process of getting help
takes on average five minutes.

Who you are — all PLBs must be
registered. In the UK, this is with the
MCA. This information is available to
all local rescue coordination centres
across the world and details your
name and mobile telephone number.
A phone call by authorities to the
registered phone number often
eliminates false alarms. Also a list of
people you know personally to call in
an emergency and their contact
details, such as your wife, parents or
colleagues. These people can assist
the local rescue coordination centre in
giving them details about how many
may be in your party, how long you
have been gone, what your route was,
when you were expected back and
any special medical requirements or
conditions you may have.

Where you are. Your location is

determined by Doppler Processing.
(For the techies amongst us, LUTs
detecting non-geostationary satellites
perform mathematical calculations
based on the Doppler-induced
frequency shift received by satellites
as they pass over a beacon
transmitting at a fixed frequency).

If the PLB has a built-in GNSS the
coordinates of its position are
encoded in the alert message. These
place your location to within a
minimum of +/-62m, usually within
+/-3m

Whether or not the beacon
contains a 121.5 MHz homing
transmitter. The homing transmitter
feature is now standard on most
modern PLBs. This can be detected
by local search crews, all RAF Sea
King helicopters carry this direction-
finding equipment, as do the new UK
civilian replacement SAR helicopters,
the AgustaWestland AW189s and
Sikorsky S-92s, plus most SAR
helicopters across the world. In some
countries, Canada and the USA for
example, it is not uncommon for local
mountain rescue teams to also use
this direction-finding equipment.

PLBs continue to transmit this
information every 50 seconds and
usually for around 36 hours,
depending upon ambient air
temperature, as battery performance
drops with temperature, but all are
guaranteed to transmit for a minimum
of 24 hours.

THE FUTURE
Well, it’s already here! MEOSAR is a

new satellite system to work alongside
LEOSAR and GEOSAR. The system’s

transponders are already aboard
GNSS satellites in orbit from Galileo,
GLONASS and GPS and this system
is being evaluated and will be able to
provide near-instantaneous detection
(less than one second from triggering)
identification and precise location
based on the PLB’s internal GNSS
and determined independently by the
receiving LUT — these are the satellite
downlink receiving and signal
processing stations.

The MEOSAR system will be able to
download information back to the PLB
by encoding ‘Return Link Service’
messages into the Galileo navigation
data stream.

THE NEED
Weighing in at around 180 grams,

costing a little over £200 — which
works out at around £25 per year for
the ultimate travel insurance —
because, unlike mobile phones, they
work anywhere in the world and no
PLB is ever ignored and we all know
of areas in the UK mountains where
mobile signals are non-existent so,
when I visit them, I carry my PLB.
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LYLE BROTHERTON IS AUTHOR OF THE ULTIMATE
NAVIGATION MANUAL: ALL THE TECHNIQUES YOU NEED
TO BECOME AN EXPERT NAVIGATOR.

A SIMPLIFIED EXAMPLE OF THE
DIFFERENCE BETWEEN DIGITAL
AND ANALOGUE ARE CLOCKS.
On the digital clock is a numeric display that indicates the exact
time whereas, with an analogue clock, the time is represented
by hands that spin around a dial and point to a location on the
dial that represents the approximate time.

To win this Fast Find Ranger (currently sitting enticingly on the Editor’s desk!) simply
answer the following question: Which way should the Ranger’s antenna be facing
when deployed? The clue is here! http://youtu.be/Ov6rSV60it4

Send your answer to editor@mountain.rescue.org.uk, by 5 September. The winner will be announced in the October mag – and,
whoever you are, don’t forget to send us a pic of yourself on the hill with your new toy! And, as an added bonus, we’ll also be running
a Prize Draw on Facebook in the autumn for another chance to win a second Fast Find, so get ready by liking us now at
www.facebook.com/MountainRescueuk. For more about the Fast Find Ranger PLB, go to www.fastfindplb.com/en.

ENTER NOW TO WIN
A MCMURDO FAST FIND RANGER GPS PLB!

EXPERT TIP
If you ever need to trigger your
PLB, face the Equator because
the geostationary satellites will
pick up your distress alert within
five minutes. Waiting for an
orbiting satellite can take up to
40 minutes.

Example of a 121.5 MHz
homing transmitter

www.shavenraspberry.com

The McMurdo Ranger PLB
Carrying this, wherever you can’t get mobile phone reception, 

guarantees you can get help – anywhere in the world!

Navigator Pack Plus

Essential Tools for Serious Navigators

 Designed for the great outdoors

 Armour protected and waterproof

 Small and lightweight

 6 year battery life (renew every  
6 years)

   Subscription-free (unlike the  
SPOT 3)

 

Check out our great value pack...

Also available with the 
Suunto M3-Global compass.

 Suunto M3 compass
 Military specification 
Paracord Lanyard

 Grid Reference Tool
 Slope Angle Tool
 Timing Card
 Emergency Call Card
 Power Tank Pen

 Chinagraph Pencil 
Pack

 Medi Swabs x 20 
ideal for cleaning 
laminated maps

 Sharx 
pealess Fox 
40 Whistle

INCLUDES FREE...
 Military specification Paracord Lanyard to secure it when being carried/used.
 High-visibility reflective protective carrying case with belt/strap fastners.
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Watch the video: http://goo.gl/KLgIcG


