


 
Figure 7: Trajectories of a beacon with no useful range with a 
horizontal transmitter position, whereby the antennas are 
perpendicular to each others but both in horizontal positions. 
 
4.3 Runs with vertical transmitter position 
The transmitter is vertical orientated. The 
antennas of the transmitter and the receiver are 
perpendicular in the third dimension to each other.  
The beacon of Fig. 8 has a useful range of 30 m 
whereby the beacon of Fig. 9 has a useful range 
of 5 m. Fig.10 has a not usable result. 

 
Figure 8: Trajectories of a beacon with a big useful range with 
a vertical transmitter position whereby the antennas are 
perpendicular to each other. 

 
Figure 9: Trajectories of a beacon with a small useful range 
with a vertical transmitter position whereby the antennas are 
perpendicular to each other. 
 

 
 
Figure 10: Trajectories of a beacon with no useful range with a 
vertical transmitter position hereby the antennas are 
perpendicular to each other. 
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  B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
v  15 10 30 15 10 10 20 ? 10 5
bc 25 15 40 25 20 15 30 ? 20 15
gc 20 15 35 20 15 10 25 ? 15 10
rs 40 30 50 30 40 40 50 50  20 40
es 30 20 60 30 20 20 40 ? 20 10

 
Table 1: Comparison of the useful range of the tested beacons 
in meters.  
v     vertical coupling position of the beacons  
bc   bad coupling position of the beacons  
gc   good coupling position of the beacons;  
rs    width of search strip, recommended by the manufacturer.  
es   effective search strip based on DGPS-method  
 
The bold numbers are the minimal ranges in respect of each 
beacon and gives us the effective search strip width (the 
double). In this chapter the beacons B3 and B10 are shown. 
The results of B8 are not useable to get a useful range.  
 
 
5. INTERPRETION AND DISCUSSION 
 
The search strip width is usually defined as 
maximal the double width of the useful range. But 
we have at the time no common and accepted 
definition of it.  
 
Different manufacturers are using different 
approaches how to define the search strip width. 
Often this width can only be archived when the 
user is acting like using a 1-antenna beacon width 
all consequences (need of 3D turns…). Also, with 
some 2- or 3-antenna beacons different operation 
methods have to be combined. 
 
We can assume that every user will hold his 
beacon horizontal in respect to be able to read the 
display. Because of this and because of the 
extraordinary situation of stress, the rescuer 
forgets a special, recommended kind of work 
mostly.  
 
For us, the practical useful range depends on the 
coupling position and the max rang while running 
for the first signal without any special kind of work.  
In our test, and we think this in general, the 
vertical coupling position (between transmitter and 
receiver) is the worst case scenario. We think it 
shows us the practical “useful range” for the 
search strip width – independent of the technical 
performance.  
 
From the presented data we can observe a big 
span of the useful range. The minimal useful 
range was 5 m, the maximum range was 30 m for 
the vertical transmitter orientation.  

6. SUMMERY AND CONCLUSIONS  
 

The final conclusion is, that given maximum 
search strip widths by manufacturers, can’t be 
trusted in some cases and doesn’t meet the 
requirements in an emergency rescue operation. 
As long as there is no common understanding and 
no common standard about how to determine the 
“useful range” or the “search strip width” some 
manufacturers will continue to provide wrong or 
irritating numbers for the “manufacturer 
recommended search strip width”. 
 
Therefore the authors propose that manufacturers 
of avalanche beacon have to recommend a search 
strip width derived from field tests (approach 
according 4.3)  with a vertical orientated 
transceiver antenna. Recommended search strip 
width derived from theoretical considerations 
associated with good a coupling position are 
dangerous and not helpful. 
 
Reliable information about one of the most 
important performance value of a beacon – the 
“useful range“ or “search strip width” (which is 2x  
useful range) is fundamentally essential for 
buyers, rescuers and individuals.  
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