
aving a irmen who are in  
trouble is no easy task. Get-
ting  information on their  

identity and whereabouts quickly makes 
 a difference.

Studies on rescues of civilian and 
military personnel stranded on land 
or at sea show that the survival rate 
is 60 percent if the rescue takes place 
within eight hours of an emergency. 
So say officials with Cospas-Sarsat, an 
international satellite-based network 
that detects distress alerts from military 
personnel or civilians and distributes 
information to rescuers. If it takes 
longer than two days for a rescue, the 
survival rate plummets to 10 percent.

Enter personal locator beacons,  
devices that transmit coded messages 
about the person needing support. PLBs 
send location coordinates and unique 
identifying information with the dis-
tress messages such as an airman’s unit 
or aircraft tail number. These beacons 
are just some of the survival gear airmen 
carry. They aren’t meant for missions 
f lying over enemy territory, as the Air 
Force has other specialized equipment 

for that. Nonetheless, those beacons are 
an important tool for locating downed 
or in-distress airmen in many situations.

Wingman Magazine spoke with John 
Thompson, the founding president  
of Signal Engineering, a San Diego-
based company that’s been designing 
beacons for the Navy since 1991 and 
for the Air Force since 2006. Thomp-
son said PLBs do much to save lives, 
but conditions that the general public 
often doesn’t understand can inhibit 
operations.

PLBs used in military ejection seats 
operate in two cycles when an airman 
is in trouble. The first phase is on pilot 
ejection when the beacon is activated 
and its trailing antennas deploy. They 
dangle about 46 inches beneath the 
airman’s survival kit during his or her 
parachute descent, said Thompson.

Shortly after activation, the PLB 
starts transmitting data through Co-
spas-Sarsat satellites to terrestrial-based 
local user terminals in the network. 
These forward the information to mis-
sion control centers, which alert rescue 
forces and get them into gear.

It can take as little as 65 seconds for 
data containing a GPS location fix to get 
from the in-distress airman to combat 
or civilian search and rescue forces, said 
Thompson.

Once the airman has landed, the 
chances of the trailing antennas still 
working is small. They will likely be lying 
flat on the ground or rendered useless if 
submerged in water. That is, “unless [the 
airman] happens to be very, very lucky,” 
Thompson said. “Some signal will get out, 
but it will be nowhere near the signal … 
if either of the antennas were deployed 
correctly. It’s basically a weak signal.”

Thus comes the second phase of the 
PLB’s life cycle. The airman, if conscious 
and physically capable, manually discon-
nects the trailing antennas and deploys 
the beacon’s integral antennas, which 
until now have been coiled around the 
PLB or folded in a stowed position. To 
deploy these, all the airman has to do is 
release an antenna retention device,  like 
a Velcro strap or snap button. The rest 
happens automatically.

“You have to imagine what a pilot  
goes through ejecting from his airplane,” 
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said Thompson. “It’s gotta be one of the 
most violent experiences he’s ever gone 
through. What if the pilot broke one 
of his arms?” That’s why the process of 
deploying the integral antennas “has to 
be so simple.”

Thompson said the biggest misconcep-
tion people have about these beacons is 
their resilience. Unless the antennas are 
placed perpendicular to the Earth, their 
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signal simply isn’t as strong as it can be.
“If those beacons are submerged  

in the water, you’re not going to get 
anything. If [one is] lying on the ground, 
it’s a very weak signal,” he said.

Airmen do not use the PLBs in the 
Cospas-Sarsat network when operating 
in a hostile area since the multinational 
rescue network is not combat-secure. 
“They don’t want that beacon going off 

if they’re flying over enemy territory,” 
said Thompson.

For those situations, pilots use equip-
ment like combat survival evasion  
locator, or CSEL, handheld radios.  
These operate through a separate  
satellite system that allows airmen  
to securely exchange voice and text  
messages with rescue centers with a  
low probability of detection. 

When a pilot ejects, his personal 
locator beacon sends a distress 
transmission into space.

One of the 12 satellites of the 
Cospas-Sarsat constellation 
picks up the signal and relays 
it to a terrestrial-based local 
user terminal.

The LUT receives the informa-
tion and sends it to the appro-
priate mission control center. 

The MCC manages the data and 
sends them to rescue forces.

The Cospas-Sarsat System works like this:

What technology should we 
decipher next? Let us know at  

wingman@afa.org.Illustration by Zaur Eylanbekov
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