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This invention relates to the art of radioSond 
ing, by which is meant the radiation, from a 
transmitter carried aloft by a balloon, of signals 
Which are caused to vary in accordance With 
changes in atmospheric conditions such as hu 
midity, temperature and pressure, the reception 
of such signals on the ground and the interpre 
tation of Such signals to record changes in at 
mospheric conditions at various altitudes. 
In Order to allow ascension of the transmitter 

carrying balloon to as great a height as possible, 
it is necessary that the transmitting apparatus, 
including the power Supply, be Small and light, 
thus limiting the amount of energy available for 
radiation. It has also been found that in reach 
ing its maximum altitude of approximately 20 
kilometers the radiosonde will often travel as 
much as 150 kilometers laterally from the start 
ing point and, therefore, from the point at which 
the radiated signals are received. It will be ap 
parent that the combination of low permissible 
power, because of weight considerations, with 
large possible distance over which transmission 
must be effected, places a considerable burden on 
the transmitting apparatus and often results in 
the reception of signals which are too weak for 
proper interpretation. 

It is accordingly the principal object of this in 
vention to provide means for increasing the ef 
fective signal strength of a radiosonde transmit 
ter. Without materially increasing the load which 
must be supported by the balloon. 
A further object is to provide means to con 

centrate the energy radiated by a radiosonde 
transmitter in Such a Way that, at the most dis 
tant lateral point which the transmitter will 
reach, the signal strength at the receiver or start 
ing point Will be a maximum, while increased 
signal strength will be achieved for lateral travel 
of the radioSonde less than the maximum. 
Other objects and features of novelty of the 

invention will be made apparent by the following 
description and the annexed drawing which, it 
Will be understood, is only illustrative of the in 
Vention and imposes no limitation thereon not 
imposed by the appended claims. 

Referring to the drawing, in which similar ref 
erence numerals and letters refer to like parts, 

Fig. 1 is a view of a radiosonde apparatus em 
bodying means according to this invention; 

Fig. 2 is a plan view taken on line 2-2 of Fig. 
1, and 

Fig. 3 is a diagram showing the fields radiated 
by a radioSonde transmitter both with and with 
out the use of means according to this invention. 
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RadioSondes as now known and used comprise 
a balloon 2 supporting a parachute 4 and, by a 
long String or rope 6, a case 8 containing a radio 
transmitter and means for varying the radiated 
Signal in accordance with changes in atmospheric 
conditions, and antenna, means which usually 
comprise a Wertical di-pole having parts extend 
ing above and below the case 8, all of Such ap 
paratus being well-known in the art. 
By this invention I provide means for concen 

trating the energy radiated by the radiosonde 
transmitting apparatus in such a manner that 
the signal Strength increases from a minimurn in 
a direction. Substantially vertically downward 
from the antenna, to a maximum in a plane ex 
tending substantially horizontally through the 
upper end of the antenna, whereby as the radio 
sonde drifts laterally from the point where the 
signals are received the strength of the received 
Signals will not decrease. 

In putting my invention into effect I provide a 
single antenna, O depending from the transmitter 
case 8 and above this antenna, I provide a hori 
Zontal reflector f2 which concentrates the radia 
tions from the antenna, 9 in the manner re 
quired to prevent decrease in signal strength at 
the point of reception as the radiosonde ascends 
and drifts laterally from the point where the sig 
nals are received. In its preferred form, which 
is illustrated in FigS. 1 and 2, the reflector con 
prises a plurality, for example eight, of radial, 
metal wires or rods 4 connected together at their 
inner ends and supported there by the case 8 
and, at their outer ends supported by a hoop 6. 
Support for the hoop may be provided by strings 
or wires 8 which are attached at their outer ends 
to the hoop and at their inner ends to the upper 
part of the Case 8 or to the string 6 which con 
nects the case to the balloon. In a preferred form 
the reflector may be six wavelengths in diameter 
but if special results or effects are desired other 
diameters must be determined experimentally. 
In Fig. 3 of the drawing, the dotted line figure 

A represents the vertical field pattern for a 
Simple di-pole comprising two quarter-wave ver 
tical radiators supported respectively above and 
below the transmitter case and not having asso 
ciated thereWith any means according to this in 
vention, and therefore representing the vertical 
field pattern produced by prior art radiosondes. 
The full line figure B represents the vertical field 
pattern for a 0.625 wave antenna supported be. 
neath a reflector in the manner taught by this 
invention. It Will be seen that the two fields are 
of substantially equal strength along a vertical 



2 
line extending downwardly from the antenna, 
while the field B is of considerably greater 
strength than field A. along substantially all lines 
through the antenna and inclined below the hori 
zontal. Further, it will be seen that the strength 
of field B along such downwardly inclined lines is 
considerably greater than the strength of the 
same field along the downwardly-extending Verti 
cal line. 
By reason of these relative strengths of the 

field B in different directions downward from the 
transmitter it will be seen that if the balloon 
raises the radiating means vertically upWardly 
from the starting point without lateral drift, the 
signal strength at the starting point will be a 
minimum but will always be sufficient for proper 
reception inasmuch as in this case the distance of 
the transmitter from the receiving point Will also 
be a minimum. The radiated signal will increase 
in the direction of the receiver with lateral drift 
of the balloon and transmitting means during 
ascent, as will be seen from a consideration of dia 
gram B. There will, therefore, be no decrease in 
received signal strength due to lateral drift, as 
the radiated signal will increase with increase in 
the lateral distance of the radiating means from 
the receiver. At a height of 20 kilometers and 
a lateral distance of 50 kilometers from the 
starting point the radiated signal Strength Will 
be represented by the point at which a line 
through the antenna, 8 below the horizontal in 
tersects the diagram B, as shown in Fig. 3. The 
reflector will substantially prevent radiation above 
the plane thereof, this being indicated in Fig. 3 
by lack of representation of field B. above the 
horizontal line through the reflector. 
While I have described and illustrated one em 

bodiment of my invention it will be apparent to 
those skilled in the art that other embodiments 
thereof and modifications of the disclosed struc 
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ture may be made without departing in any way 
from the spirit or scope of the invention, for the 
limits of which reference must be had to the 
appended claims. 
What is claimed is: 
1. A System of determining meterological con 

ditions by radio, comprising an aerial body adapt 
ed to freely float in space, a radio transmitter 
carried by the aerial body, a normally vertical 
antenna carried by the aerial body, having an 
effective radiating portion extending below the 
transmitter only, and connected and adapted to 
radiate signals supplied thereto by the trans 
mitter, and means carried by the aerial body for 
radiating Signals from the antenna, having mini 
mum strength in a substantially vertical direction 
below the aerial body and maximum strength in 
a Substantially horizontal plane through the ap 
proximate location of the aerial body as it floats 
in Space, said means comprising a reflector posi 
tioned entirely above the antenna, 

2. A System according to claim 1, in which 
Said means comprise a substantially horizontally 
disposed reflector above the antenna. 

3. A System according to claim 1, in which 
said means comprise a plurality of substantially 
horizontal conducting members extending radi 
ally OlitWard from a point adjacent the upper end 
Of the antenna. 

4. A System according to claim 1, in which 
Said means comprise a plurality of substantially 
horizontal conducting members extending radial 
ly outward from a point adjacent the upper end 
of the antenna and having their outer ends con 
nected and supported by a circular hoop. 

5. A System according to claim 1, wherein the 
antenna is 0.625 Wavelength. 

6. A System according to claim 1, wherein the 
reflector is six Wavelengths in diameter. 
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