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   GERMAN RADIOSONDE DEVELOPMENTS 
 
     (CIOS File No. 30 - 78) 
 
Radiosonde and Rawind Developments 
 
 A number of different radiosondes have been used in Germany 
during the war, since the Germany Navy, Army and Air Forces used 
different types and were reluctant to accept a single model. 
Upper winds were frequently determined by radio methods, mostly 
employing radar equipment and reflecting screens which in 
general were similar to those used by the Allies. Towards the 
end of the war, however, there was an increased use of 
transponders, which enabled the airborne apparatus to be 
followed for a much greater distance than when reflectors were 
used, but which required a more complex airborne unit. Below are 
brief descriptions of the more important German radiosondes, 
including the two - "Muecke" and "Biene" - which are combination 
radiosonde transmitters and rawind transponders. 
 
(a) "Fledermaus" and "Muecke" 
 

The "Fledermaus" is a mobile ground apparatus for taking 
radiosonde-rawind ascents. It is contained in a single truck 
with the transmitting and receiving antennae extending above the 
roof when in use. When not in use the antennae fold compactly on 
the roof of the truck. The airborne part is the "Muecke" or  
WSE-2.  This is a large, carefully made combination radiosonde 
transmitter and rawind transponder. The Lange weather element is 
used to supply values of pressure, temperature, and relative 
humidity. The direction finding equipment of the "Fledermaus" 
measures azimuth and slant range; which, used with the height as 
determined from pressure, temperature, and relative humidity, 
enable the winds aloft to be computed. The azimuth, slant range, 
and pressure are recorded on graph paper. Temperature and 
relative humidity are obtained by converting the Morse code 
signals determined by the Lange element into appropriate values 
as determined by previous calibration. A supply of the "Muecke" 
and at least one complete "Fledermaus" have been found by Army 
meteorologists, and tests of this equipment will be made. 
 
(b) "Biene" 
 

An instrument similar in purpose to the "Muecke" but 
intended for use with the Würzburg radar equipment is known as 
"Biene". It consists of a transponder and radiosonde element 
housed compactly in a cubical aluminum box about eight inches 
square. The weather element is of the type that transmits 
pressure, temperature, and relative humidity by means of the 



Morse Code. "Biene" has been produced in small quantities only, 
whereas thousands of the "Muecke" have been produced. 
 
(c) German Navy Radiosondes 
 

The radiosondes used during the last part of the war by the 
German Navy were mainly of two similar models, the RS-7 and the 
RS-10. The significant feature of these radiosondes is that 
humidity is determined in both by means of a wet bulb resistance 
thermometer. The main difference between the two is that in the 
RS-10 a light, less breakable, insulating material is used 
around the batteries instead of the very fragile and more 
expensive glass vacuum cups used in the older RS-7 model. 
 
(d) Army Radiosondes 
 

One of the better radiosonde transmitters used by the Army 
was the type F, developed by Dr. Loesser of Krupp's proving 
ground at Meppen, Germany. Values of pressure, temperature, and 
relative humidity are transmitted by means of Morse code, all 
three elements being transmitted every twelve seconds. 

 
(e) Radiosondes Droppable from Aircraft 

 
The Germans used a parachute borne radiosonde which could 

be dropped several hundred miles away from the receiving station 
and and yet send back values of pressure, temperature, and 
relative humidity in the usual manner. 
 
(f) Aircraft Launched Surface Pressure Recorder 
 

An Instrument was developed for measuring surface pressure 
over enemy or ocean areas. A radiosonde type transmitter and 
pressure element, suspended from a parachute, were dropped from 
an aircraft, and the value of pressure for the surface (the last 
recorded by the receiving apparatus in the aircraft) was 
obtained. Because many difficulties were encountered with its 
use, the Germans did not consider this a satisfactory 
instrument. 

 
(g) Radiosonde Batteries 
 

The high tension ("B) batteries for the airborne parts of 
radiosondes were mostly of the Thor-Fuel type, consisting of a 
number of small cylindrical cells to which the electrolyte is 
added about half an hour before an ascent. Storage of these 
batteries was possible for an indefinite period, but once 
filled, they had a comparatively short life. No special 
apparatus was used for filling the cells; each cell had to be 
filled individually with a pipette. The standard low tension 



("A") battery used had to be used within six months of the time 
of manufacture. 
 
 2. The Measurement of Turbulence  
 

Dr. Loesser spent considerable time working on various 
techniques for measuring turbulence in the atmosphere. The 
method that he considered the most satisfactory involved the use 
of a compact balloon borne vertical accelerometer sent aloft 
with a pressure element and the necessary transmitters. 
 
 3. Cloud Indicators 
 

The German made attempts during the war to produce a 
balloon-borne instrument that would indicate the presence of 
cloud layers. One technique, which did not prove satisfactory, 
used the principle that the resistance of a small glass plate 
varied when moisture was deposited on it. Another, and more 
successful, element consisted of two exposed wires wound around 
a plastic rod and separated from each other by a very narrow 
glass strip. Water droplets collecting on the element caused a 
short circuit and changed the resistance between the two wires. 
Preliminary tests of this instrument by the Germans indicated it 
to be satisfactory, but the final form had not yet been 
perfected. 

 
 4. Stratosphere Measurements  
 

(a) The idea of sending a radiosonde into the stratosphere 
by means of a rocket has also been considered by the Germans. No 
actual attempts have been made employing rockets, but work was 
begun on the development of suitable weather elements for 
soundings in the upper stratosphere. 

 
(b) At least two interesting occurrences in the 

stratosphere have been discovered recently. Turbulence 
measurements by Dr. Loesser gave indications of turbulent layers 
well above the tropopause. And experiments with gliders indicate 
that in foehn winds north of the Alps, rising currents of air 
could be found that extended into the stratosphere. 
 
 5. Pressure Measurements 
 
 Standard mercurial and aneroid barometers were normally 
used to measure pressure, but hypsometers and a few improved 
barometers were also employed. Hypsometers, not generally 
considered precise enough by American meteorologists, were 
widely used in Germany. Three improvements in barometers are:- 
 
 (1) a precision aneroid barometer developed at the Deutsche 
 Seewarte; 



 
 (2) an improved shipboard mercurial thermometer (only 
 planned by the Seewarte); and  
 
 (3) a master barometer on which a reading is obtained by 
 lowering a photo-electric cell and light source until the 
 meniscus is intercepted, (giving a value for pressure), by 
 raising a similar unit until the meniscus is passed (giving 
 a value for pressure again), and, for the sake of accuracy, 
 averaging the two pressure values. 
 


