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9 Claims. 

The invention described in the following speci 
fication and claims may be manufactured and 
used by or for the Government for governmental 
purposes, without the payment of any royalty 
thereon. 
This invention relates to improvements in con 

pensated humidity-measuring circuits, and more 
particularly to those designed for use in balloon 
borne radioSondes. 
In the use of a conventional radioSonde trans 

mitter wherein the reference audi-frequency of 
a relaxation oscillator or audio section is deter 
mined by or is dependent upon the value of a 
fixed resistor connected across a condenser; the 
latter, after building up a charge Sufficient to 
impart a cut-off bias to the grid of the oscillator 
tube, discharges through the fixed resistor and 
a conventional humidity element in the form of 
an electrolytic-type resistor connected in Series 
with the fixed resistor. 
responsive structure of the humidity element 
varies with the ambient relative humidity, and 
since this variation effects a corresponding 
change in the audio-frequency of the relaxation 
oscillator tube, a means is available for quickly 
and accurately determining the relative humid 
ity. These electrolytic-type resistors or elements 
are quite reliable in their indications when used 
in circuits where an alternating-current power 
supply is available, but when used in a balloon 
borne radiosonde where recourse must be had to 
circuits employing direct-current energy, polari 
zation takes place. To this can be attributed the 
fact that relatively large errors have been intro 
duced in the data recorded at the meteorological : 
receiving station. 

Polarization of the conventional electrolytic 
type humidity element is generally believed to 
arise from the fact that the conduction phenom 
ena occurring in the passage of an electric cur 
rent through a layer of hygroscopic material are 
essentially electrolytic in nature, and are accom 
panied by changes at the electrode interface 
where the current enters the hygroscopic medi 
um, thereby developing a varying counter-elec 
tromotive force as well as diminishing the ef 
fective interface area. The effect is cumulative 
and hence, while a number of hygroscopic-re 
sponsive resistors may possess identical charac 
teristics at the moment of impression of an elec 
tric voltage thereon, yet, due to variation in their 
respective polarization characteristics as time 
passes, the divergent characteristics become in 
creasingly obvious, Polarization effects are very 
difficult to render uniform, require correction by : 
a factor controlled by the time of application of 
current to the resistor, and vary quite Widely with 
temperature. 

It has been proposed to prevent, or at least 
to retard the observed deterioration or poloriza. 

Since the hygroscopic- : 
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tion of the layer of hygroscopic material in con 
ventional humidity elements, by periodically re 
versing the current therethrough. A system or 
arrangement for this purpose is disclosed in Pat 
ent No. 2,444,111 issued June 29, 1948, to Charles 
B. Pears, Jr. in this system mechanical means 
are employed for Switching the poles of the hu 
midity element, thereby to reverse the direction 
of current-flow through the layer of hygroscopic 
material. However, in this proposed System, the 
Switching rate is at the very low frequency of 
approximately two times per minute, and while 
polarization is retarded, it inevitably takes place. 
With the foregoing in mind, it is one of the 

objects of this invention to provide an improved 
humidity-measuring circuit of the character re 
ferred to Wherein provision is made to eliminate 
errors. Which otherwise would occur due to polari 
zation effects attributable to the use of direct 
current energy in the measuring circuit. 
Another object resides in the provision of an 

improved humidity-measuring circuit of the 
character referred to Which haS advantages over 
those used heretofore in the Way of increased 

i5 sensitivity at low temperatures. 
Still another object resides in the provision of 

an improved humidity-measuring circuit of the 
character referred to wherein there occurs rever 
Sal of current through the huilidity element by 
electrical means having no mechanical moving 
parts, and wherein the rate of reversal is approxi 
mately one hundred times per second to eliminate 
any deterioration or polarization whatsoever. 
Other objects and advantages Will hereinafter 

appear. 
For the purpose of illustrating the invention, 

an embodiment thereof is shown in the drawing, 
Wherein 

Figure 1 is a simplified, diagrammatic view of 
the audio section in a compensated humidity 
measuring circuit constructed and having Operat 
ing characteristics in accordance with the inven 
tion; and 

Figure 2 is a view similar to Figure 1, showing 
a conventional form of audio section in which 
there can occur the disadvantageous Operating 
effects which the improved circuit in Figure i 
eliminates. 
With reference first to Figure 2, the numeral 

O designates the relaxation-oscillator tube in a 
conventional audio Section of a radioSonde trans 
mitter. In operation, the audio-frequency of 
tube 0 at any instant is determined by the 
resistance value at that instant of a humidity 
element which, for the purposes of illustration, 
can be considered to be of the same construc 
tion and to have the same intrinsic and operat 
ing characteristics as the humidity-responsive 
resistor shown and described in Patent No. 
2,481,728 issued September 13, 1949, to Alexis B. 
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of the word, and Ray vary over a substantial 
range, better to Sui, perticular requirerneints. 
Warious 'nadišications of the disclosed embodi 
lent of tha invention are possible without de 

parting from te spiirit thereof or the Scope of 
the claiiOS, 
What j5 cae is: 
l. The co3bination with a compensated hu 

midity-measuring circuit of the character de 
Scribed and comprising a relaxation-oscillator 
tube having a grid, a resistor and a condenser con 
nected to said grid to determine the frequency of 
operation of said tube, said resistor serving as a 
discharge path for said condenser; of a second 
Condenser connected to said grid to charge and 
discharge simultaneously with said first-named 
condenser, and a humidity element connected in 
Series with Said second condense". 

2. The combination with a compensated hu 
midity-measuring circuit of the character de 
Scribed and coin prising a relaxation-oscillator 
tubehaving a grid, a resistor and a condenser con 
nected to said grid to determine the frequency of 
operation of said tube, said resistor serving as a 
discharge path for Said condeser; of a Second 
condenser connected to said grid to charge and 
discharge simultaneously with said first-haned 
condenser, and a humidity element coinected in 
Series with said second condenser, the capacity of 
said second condensei being at least Several titles 
that of said first-named condenser. 

3. In a compensated huinidity-ineasuring cir 
cuit of the chai'acter described, a relaxatio 
oscillator tube having a grid, a resistor and a con 
denser connected to said grid to determine the fre 
quency of operation of Said tube, said resistor 
serving as a discharge path for said condenser, a 
second cordense connected to Said grid to charge 
and discharge simultaneously With said first 
named condenser, and a humidity element, con 
nected in said circuit and including hygroscopic 
responsive structure in series with said second 
COnden Ser. 

4. The combination. With a compensated hua 
nidity-measuring circuit of the character de 
scribed and comprising a relaxation-oscillator 
tube having a grid, a resistor and a condenser 
connected to Said grid to deter nie the frequency 
of operation of said tube, said resistor Serving as a, 
discharge path for said condenser; of a Second 
condenser connected to said grid to chai'ge and 
discharge siltaneously with said first-hanned 
condense, and a huggidity eleinent, connected in 
series with said second condenser, the capacity of 
said second condensei being at least ten times 
that of Said first-talled conden Ser. 

5. In a compensated hunidity-measuring cir 
cuit of the character described, a, relaxation 
oscillator tube having a grid, a resistor and a 
condenser connected to said grid to determine the 
frequency of operation of said tube, said resistor 
serving as a discharge path for said condenser, a 
Second condenser connected to said grid to charge 
and discharge si3aultaneously With said first 
named condenser, and a humidity element con 
nected in said circuit and including hygroscopic 
responsive structure in Series with said second 
condenser, said resistor being characterized by the 
fact that the temperature coefficient thereof is 
negative to effect a temperaturercompensating 
action at the low-temperature end of the operat 
ing range of said circuit. 
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6. The combination with an oscillatory circuit 

embodying a relaxation-oscillator tube having a 
grid, a humidity element and a condenser con 
nected in parallel relation and to Said grid to cause 
charging of said condenser during one interval of 
each oscillation of Said tube and otherwise to 
cause discharge of said condenser through said 
element during another interval of each OScilla 
tion of said tube; of a second condenser series 
connected with said element and in said circuit to 
charge Simultaneously With Said first-named con 
denser and to discharge simultaneously with the 
latter thereby to block current-flow through said 
element from said first-named condenser during 
said discharge of the latter. 

it. The colnbination. With an oscillatory circuit 
embodying a relaxation-Oscillator tube having a 
grid, a, humidity element and a condenser con 
nected in parallel relation and to said grid to 
cause charging of said condenser during one in 
terval of each oscillation of Said tube and other 
wise to cause discharge of said condenser through 
Said element during another interval of each oscil 
lation of said tube; of a second condenser series 
connected. With Said element and in Said circuit 
to charge simultaneously with said first-named 
condenser, and a resistor connected in said circuit 
to provide a connon discharge path for both of 
said condensers, said second condenser being dis 
posed between said element and the high-poten 
tial side of said first-named condenser to block 
current-flow through Said element from Said first 
named condenser during Said discharge of the 
latter. 

8. The combination with an oscillatory circuit 
embodying a relaxation-oscillator tube having a 
grid, a, humidity element and a condenser con 
nected in parallel relation and to said grid to 
cause charging of said condenser during one in 
terval of each oscillation of said tube and other 
wise to cause discharge of said condenser through 
said element during another interval of each oscil 
lation of Said tube; of a second condenser in Series 
With said element to prevent polarization of Said 
element by balancing current-flow through said 
element during said intervals. 

9. The combination with an oscillatory circuit 
embodying a relaxation-oscillator tube having a 
grid, a. humidity element and a condenser con 
nected in parallel relation and to said grid to cause 
charging of said condenser during one interval of 
each oscillation of Said tube and otherwise to 
cause discharge of Said condenser through said 
element during another interval of each oscilla 
tion of said tube; of a second condenser in series 
with said element to prevent polarization of said 
element by balancing current-flow through said 
element during Said intervals, and a resistor con 
nected in said circuit to provide a common dis 
charge path for both of Said condensers. 

LEO S. CRAIG. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

NUhlper Nanne Date 
2,444, Pears ------------- June 29, 1948 
2,481,728 Dember ––––––––––– Sept. 13, 1949 
2,500,063 Crane -------------- Mar. 7, 1950 
2,558,342 Cosby ------------- June 26, 1951. 


