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This invention relates to a radiosonde modula-
tor system, and more particularly to a pressure
actuated switching means for selectively con-
necting various circuits elements into the modu-
lation circuit of a radiosonde transmitter, and to
a means whereby a plurality of pressure respon-
sive devices having individual pressure response
ranges may be utilized through their most sensi-
tive range.
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& connects commutator 2 to a common return,
here shown as ground, and to the transmitter
input as shown in Figure 1 at 21, 22 and 23.)
Aneroid capsules T and 8 are operatively con-
nected through links 9 and {{ to the arms 3 and §
respectively to effect movement of the arms.
Aneroid capsules T and § have different pressure
ranges such that one, for instance 8, will becomse
operative when the other has passed through its

The object of the present invention is to pro- 19 mest sensitive range.
vide a modulator for a radiosonde transmitter in The commutators { and 2 may be constructed
which pressure actuated switching means are of polystyrene, or some similar material, which
utilized to select the channels for a transmitter has been etched and then coated with a conduct-
modulator circuit. ing material, such as silver, to produce the con-

Another object of the present invention in 15 struction of the channels as shown in Figure 1,
accordance with the previous object is the pro- The channels may have any order of repetition,
vision of the means whereby the accuracy of but as shown in Figure 1, the order of repetition
the radiosonde modulator device may be extended is channel A, four channels B with that order
over a greater pressure range, repeating twice and then followed by a channel

A more specific object of the present invention 20 ¢. 'This order of repetition is continued across
is the provision of a pair of pressure sensitive the entire commutator.
devices desighed so as to motivate a pair of Through the channels A, B and C of commuta-
brushes across a pair of commutators whereby tors 1 and 2, and the channel of the insulating
the movement of the brushes will connect a plu- segments of the commutators, & variable resistor
rality of sensitive elements individually with a 25 {2 and a fixed resistor {8, a humidity sensitive
transmitter input circuit, and an arrangement element {4, a temperature responsive element {5,
whereby one pressure sensitive device will op- and a relay i6 are variously connected. Relay
erate through a first pressure range while the 16 has contacts at 17 and {8 and a movable con-
second will operate through another pressure tact carrying armature (9. These responsive
range which is a continuation of the first and 30 element circuits are connected so that when the
will thereby provide not only a means for accu- active brush 4§ or ¢ is on a conducting segment of
rately presenting a response of the sensitive ele- one of channels A, B, C or on an insulating seg-
ments, but will also provide means for accurately ment of the commusator, the cireuit through the
determining pressure through a wide range of commutator will be as is shown in Figures 2
pressures. ) 35 through 5.

Figure 1 is a schematic representation of the In Figure 2 is shown the circuit when the active
pressure switched channel seleptmg means of the conducting brush is on a segment of channel A,
rad1.osonde2m§dulgt(;r. hematic showl . Here, the circuit is completed from terminal 2{
thg lfi‘;ZisitS’o . ?Eanneige ASCBS:;I% IC Sregz‘ﬁcrzltgifre(ljy - through variable resistor {2 and fixed resistor {2
of Figure 1. ? 40 and then through the conducting segment and

Figure 5 is a schematic showing of the circuit ~ PrUSR to ground. L
with a brush on the insulating segment of the In Figure 3 is shown the circuit when the active
commutators of Figure 1. conducting brush is on a conducting segment of

In the schematic representation of Figure 1, . channel B, the brush and conducting segment
two commutators are shown at { and 2, both com- %° completing a circuit from terminal 23 through
mutators having channels A, B and C. Arms 3 the coil of relay 6 to ground. This effects clos-
and 5 carrying brushes 4 and 6 are pivotally ing of contact 7 and completes the cireuit from
mounted so as to be movable across commutators terminal 2/ through variable resistor 12 and fixed
¢ and 2 respectively to contact repeating con- 50 resistor {3 and the humidity sensitive element
ducting segments of channels A, B and C on the i4 to ground.
commutators. Commutator 2 hag, in addition to In Figure 4 is shown schematically the cir-
channels A, B and C, a condueting tap D through cuit when the active conducting brush is on a
which arm § and brush 6 are connected to arm conducting segment of channel C. Here the cir-
3 carrying brush 4. (Pivoted arm 5 with brush 55 cuit is completed from terminal 2{ through vari-
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able resistor {2 and the conducting segment and
brush to ground.

In Figure 5 is shown schematically the cir-
cuit when the active conducting brush rests upon
an insulating segment of either commutator |
or 2. Here a circuit is completed from terminal

2¢ through variahle resistor 12, fixed; resistor 13,
the tempmature Sensitive element 15" and ‘con-
tact 18 to ground.

The operation of the radiosonde modulator
system specifically illustrated in Flgure 1 1s as
follows:

The package enclosing the modulator system
and its radiosonde transm1tter is’ designed to be
either dropped from a high altltuoe with a small
parachute controlling its rate of descent or is
lifted from a low altitude through the aid of a
gas filled balloon. In the” description ‘of the
operation herein, the balloon lifted type radio-
sonde will be used although it will be readily ap-
parent that the operatlon of a descending radio-
sonde will be sumlal, 'with only a c¢hange in the
anelolqi and commutator first actuated.

As the ra,dlo onde rises ‘into regions of lower
pressure, aner 0id capsule 1 will begin to expand
and threugh link 9 and arm 3 will cause brush 4
t0. move across éommiitator 1 so as to connect
into the 1adlosonde transmlttel input circuit, the
various eloments connegted through channels A,
B and C. Channel A presents the ¢ircuit of Pig-
ure 2 and is a reference circuib. Channel B pre-
sents the cir cuit of Figure 3 wherein the relay {8
is energlzed causing its contact carrying arma-
ture to move so as to éngage contact |1 and pre-
sent tue humlchty responsive elément i4 into the
1ad1osonde transinitter input.” Channel C pre-
sents the circuit of Frgule ‘4 into the radiosonde
tr ,nomlttel J,nput and is another reference cir-
(‘UIC in Fieure 5 ig shown' the circuit arrange-
ment when eluher brush 4 or 6, dependmg upon
which is presently contlolhnfI the modulation, is
on an 1nsulat1n segment. 'In this circuit, relay
18 is’ not enelgmed and the contact carrying ar-
nnture 19 is 'in the pos:tlon shown in Figure 1
and the tempexature responsive element {9 is
nresented 1nto he 1nput cxrcult of the ladlosond°
ranam.tter .

As the pressure continues to decrease, and
aneroid capsule 1 contmueu to expand the brush
A’é is moved further across commmutator i to con-

26t the repeatmtr channels A, Band C. When
tne atmospheric plessme has decressed to the
point at waich the low pressure anervid capsule &
“egm to expand, brush € throueh link {{ and
arm 5 will be moved across commutator 2; brush
§ will first be moved to leave conducting tab D
Lo oxsconnect arm 3 Trom the cireuit.” W hen this

celiv's, the high pressure section of the radiosonde
modulator is 110 longer dontrolling the circuit and
all channel seléction will bé done by the 16w pres-
sure section of the device as brush '§ is moved
038 cominutator 2. The channels provided by
mutator 2 are the same as those provided by
commutator 1, being electrically common there-
with, and the transmitter is modulated again in
zecordance with high and low reference circuits
and the humidity and temperature sensitive ele-
ments. The selectlon of the resistances in vari-
able resistor I2 ﬁxed resistor i3 and the ;mped—
ances (4 ahd 15 are such that the radiosonde
transmitter output will be modulated in accord-
ance with the changes in not only pressure as
the contact arms are moved to present the re-
sistanhces and impedances into the circuit but also
temperatule and hum1d1ty as there aerologlcal
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factors change. The use of a low pressure aneroid
greatly increases the accuracy of the radiosonde
modulator by providing a pressure responsive de-
vice which gives greater movement at the very
low pressures encountered in high altitudes. In
this manner, pressure responsive devices having
individual sensxtlve ranges may. be used to pro-
vide an lmproVed overall accuracy in tnﬂ radio~
sonde modulator.

From the foregoing explanation, it will be ap-

" parent that the atmospheric pressure at which
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the temperaturé aiid humidity will be as is indi-
cated on g chart produced by a suitable receiver
is’ determmed 4t the beginning of each of the
traces The reference circuits will procuce on
the receiver’s chart a trace by which the calibra-~
tion of the receiver may be checked or adjusted
and the spacing of the two reference traces on
the chart will provide an aid in the determination
of the contact number engaged by the brush by
ing a means for, countmer the consecutive
‘gro; such as fives or tens depending
upon the construction of the commuuator in use.
The initi atlon pressure for each commutator seg-
metit wi i be prevrously determmed by test cali-
bratlon ’

0 be understood that applicant is not re-
stricting himself to’ only two commutators and
tHeir dassociated pressure responsive devices &s
shown, as any. desired number of re opeating units
nmiay be embloyed %o develop the desired aceuracy
it various sections of the atmosphere nor is he
1est11ctmg hlmself wuh the chmce of sensitive
elements as shown'in'the figures of the drawings,
for it will be obvious that any sensitive ¢lement
may ‘be’ employed With the disclosure and #@ny
order, of sensitive elements may be’ selected with~
ot changrng the spmt of applicant’s invention,
and, while certain preferred embodlment of the
invention have been spemﬁcqlly disclosed, it is
understood that the 1nvent10n is ‘not limited
thereto as many Varlatlons will be readily ap-
parent to those skllled in the art and the inven-
tion i§ to be given its bloadest possible interpre-
tation within’ the terms’ of the following claiims.
- What is claimed i5: ’

1. A pressure operated switching device com-
prising a “pair’ of commutators brush carrying
rontaut arms’ movable ‘across said commutats
a pair of anermd capsules operative to move said
brush carrying contact arms across said commu-
tators sald commutators and aneroid capsuies
beihg "designed §0 ‘that each has an individual
response range while the device has a continuous
pressure résponse characteristic, and means
whereby one of said aneroid capsules and con~
tact arms electncally disconnects the cther of
gaid pair of aneroid ‘capsules and contact arms
when S"—le one anercid capnule haz entered s
pressurée responsive range, said ong contact arm
being continuously connected to ground; ut)h:a~
tion circuits, relay means connected to saif cor-
matators and ‘operable at positions of said con-
tact arms on said commutators for successively
connecting said utilization cireuits to said com-
mutators '

2. A pressure operated switching device com-~
prising a plurahty of commutators plovmung re-
peatmg circuit selectlng conductox segments, tem-
perature, hum1d1ty and reference cireuits con-
nected to individual repeating segments of sald
commutator s Fepeating segments, a brush carry-
irig cotitact arfm movable dcross each of said com-
mutators providing means for selectively con-
necting satd temperature, humidity and reference
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circuits into the modulator circuit of a radiosonde
transmitter, one of said contact arms being con-
tinuously connected to ground, pressure respon-
sive. means operative upon said brush carrying
contact arms to move said arms across said com-
mutators, said pressure responsive means being
Individually operative in separate pressure ranges
yet collectively operative over a continuous range
of pressure, said commutators providing means
for successively connecting each alone in the se-
lection circuit as their associated pressure respon-
sive means enter their separate pressure ranges.

3. A pressure operated switching device com-
prisjng a first and a second commutator having
a plurality of channels therethrough, a plurality
of sensifive elements responsive to changes in
atmospheric conditions connected to said plu-
rality of channels, a first and a second brush
carrying contact arms movable across said first
and second commutators respectively, said sec-
ond commutator having a separate channel
thereon at its upper end through which the
brush carrying contact arm of said first com-
mutator is connected to the brush carrying con-
tact arm of said second commutator, a first and
a second pressure responsive device operative in-
dividually on said first and second brush car-
rying contact arms so as to move said brushes
across said commutators, the range of said sec-
ond pressure responsive device being a continu-
ation of the range of said first pressure respon-
sive device into a range of lower pressure, said
second pressure responsive device operating to
disconnect said first pressure responsive device
from circuit control by moving the brush carry-~
ing contact arm associated with said second
commutator out of contact with said separate
channel whereby said brush carrying contact
arm associated with said first commutator is dis-
connected from said switching device, the said
contact arm of said second pressure responsive
device being continuously connected to ground,
utilization circuits, relay means conneeted to
said commutators and operable at positions of
said contact arms on said commutators for suc-
cessively connecting said utilization circuits to
said commutators.

4. A pressure operated switching device com-
prising a first and a second commutator having
& plurality of channels therethrough a plurality
of sensitive elements responsive to changes in
atmospheric conditions connected to said plu-
rality of channels, a first and a second brush
carrying contact arms movable across said first
and second commutators respectively, said second
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commutator having a separate channel thereon
at its upper end through which the brush carry-
ing contact arm of said first commutator is con-
nected to the brush carrying contact arm of said
second commutator, a first and a second pres-
sure responsive device operative individually on
said first and second brush carrying contact arms
50 as to move said brushes across said commuta-
tors, the range of said second pressure responsive
device being a continuation of the range of said
first pressure responsive device into a range of
lower pressure, said second pressure responsive
device operating to disconnect said first pressure
responsive device from circuit control by mov-
ing the brush carrying contact arm associated
with said second commutator out of contact with
said separate channel whereby said brush carry-
ing contact arm associated with said first com-
mutator is disconnected from said switching de-
vice, the contact arm of said second pressure re-
sponsive device being continuously connected to
ground, utilization cireuits, relay means con-
nected to said commutators and operable at posi-
tions of said contact arms on said commutators
for successively connecting said utilization cir-
cuits to said commutators, said first and second
brush, upon moving across said first and second
channel; sequentially connecting and disconnect-
ing said plurality of sensitive elements, one of said
sensitive elements being energized when said first
or second brush touches a conducting portion of
said first or second channel and a second of said
sensitive elements being energized when said
first or second brush does not make contact with
a conducting portion of said first or second chan-
nel.
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