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INTRODUCTION
• The Range Meteorological Sounding System (RMSS) (fig. 1) is an advanced

tracking device designed to measure atmospheric parameters to a high
• degree of accuracy to meet high priority maj or range and test facility

user requirements. Conceived by the Range Conmianders Council Meteorolog-
ical Group, the project was funded by the Navy, Army, and Air Force. The
Navy Pacific Missile Test Center assumed project management and contrac-
tual control.

The RMSS consists of a ground—based tracking pedestal , automatic data• processing computer , 403 MHz ranging transmitter , 1680 MHz telemetry
receiver , and a newly developed radiosonde. During a typical mission a

• sonde is activated, attached to a meteorological balloon, released , and
tracked by the ground station. A 403 MHz ranging signal is transmitted
back to the ground station along with telemetry data on 1680 MHz. The
sonde can monitor four sensors with a rapid , solid—state commutator and• typically measure temperature and humidity in the standard conf iguration.
Additional sensors can be added to measure other atmospheric parameters

• or for comparative purposes.

Data from sensors are displayed in near real—time on a graphics cathode
ray tube (CRT), and are listed in tabular form on a printer. Postflight
reduction also produces data plots.

The ~~~S can also passively track National Weather Service (MiS) radio—
sondes and PWN8B/llA rocketsondes. Data are recorded on a strip chart
recorder.

Acceptance tests of the ENSS were performed at Kwajalein Missile Range
- • (KMR) during the period 16—27 January 1978. At that time the RMSS sonde

was also flown in various research and development (R&D) configurations
4 to test sensors and airflow ducts. This report describes the R&D flights ,

discusses results , makes recommendations on future sondes, and suggests
additional teat flights.

RMSS R.ADIOSONDE -

The 1)185 radiosonde (fig. 2) is a four—channel Instrument capable of
measuring any selected atmospheric parameter with electrical resistance
transducers. In the standard configuration it contains a boom—mounted
lO—mil bead thermistor and a duct mounted carbon element hygrtstor. Two

• spare channels are available for additional sensors such as pressure ,
ozone, and hygristor temperature, or standard sensors can be connected
to the additional channels, thereby increasing sampling rate. Comuita—

• tion rate is four fra mes p.r second.

The sonde receives ranging pulses with a 403 MH z receiver , ~and retrans mits
• the range data along with telemetry infor mation on a 1680 MHz downlink.

All electronic components except the 1680 MHz transmitter are mounted on
• I ~ a single printed circuit (PC) board . The sonde is approximately 25.4 cm3,

• weighs 900 gra , and is constructed of closed—cell styrofoam. The hygr is—
• tor is ounded In an integral airflow duct , while the bead ther mistor is

attached to an outrigger boom. The 10—mU thermistor is soldered to a

1 2 
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silvered and aluminized mylar loop identical to the PWN8B Loki rocketsonde
sensor. The bead is also aluminized to reduce solar radiation heating.

Typically, the sonde is bench tested with an external power supply to
adjust ranging and telemetry frequencies and to test sensor performance.
Overall sonde and ground station performance La also checked; then a water

• activated battery replaces the external power supply, the hygristor ele—
ment is mounted in the duct , and the cover is installed. Sensor perform—
ance is again observed on the graphic display. Three nylon cords are

• wrapped around the styrofoam container to secure the cover , and a four—
cord rigging harness is attached . The activated sonde is carried to an
elevated platform where baseline computer functions are performed and
range bias determined.

The sonde is attached to a meteorological balloon and released. Track-
ing is automatic during the entire flight, and near real—time data can

• be observed on both graphics display and in tabulated form. The CRT also
displays a plot of relative sensor value as a function of altitude, a

- 1~ 
convenient way to detect abnormal sensor function. •

An integral air duct (fig. 3) which houses the humidity element is a
miniaturized version of the NWS N~ CAIR duct.* Flow characteristics of

• 
• the RMSS humidity ducts were made by Messrs N. Krumins and E. Fisher In

• the US Naval Academy wind tunnel. The results gave rise to hopes of mea-
suring ambient air temperature in the duct near the humidity sensor; thus
protecting the fragile 10—all bead thermistor from damage. Improvements • •

in flow and a decrease in turbulence were detected when the entrance o n —
f ice was tilted at a negative 35—degree angle In the wind tunnel. This
prompted i~ew design models , and one particular configuration, referred
to as Krumins C3 (fig. 4), was found to have excellent flow pattern and
very low turbulence in the duct. Reproductions of the C3 duct were made

• and were included in the R&D test program at IQ’IR, The conclusion was
that improved flow would benefit both temperature and humidity measure—

• ment in the duct.

KMR TEST PLAN

Representatives of the Army, Navy , and Air Force met in Phoenix, Arizona ,
in December 1977, and devised a plan to perform R&D tests on the MHSS
sonde. At KMR the tests would be in conjunction with acceptance tests
of the MISS during January 1978. The overall sonde problem was stated
as follows:

“The current RMSS radiosonde has two major deficiencies. First ,
• . the temperature sensor , a 10—all bead thermistor attached to a loop

mount on an extended boom, is very fragile and susceptibl . to breakage
from mishandling and severe weather. Second, the air duct containing
the humidity element is known to have poor airflow characteristics and

*Personal discussions with Bruce Bollarmann, Space Data Corporation,
T.ape, AZ.
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is susceptible to solar radiation teieetnical] and battery heating effects.
It is highly desirable to eliminate the boom and loop mount by moving a

thermistor inside the duct providing temperatures are proved to be equal.”

The test approach read as follows:

“A minimum of ten RMSS sondes will be required to make engineering
changes and perform flight tests. The changes will be minor , and most

- 

• of them will be done on site at KMR. Space Data Corporation will pro-
vide the existing sonde with the following changes: the hygnistor mount
will be modif ied to place it in the best airflow location and to isolate F

• it from battery and printed circuit board heat. Opaque material will be
• p laced around the duct walls (outside) to shield the interior sensors

from solar radiation . Waxed cardboard or similar material will be
placed in the battery cavity to prevent acid damage. Suitable drain
holes will be drilled in the styrofoam case to permit drainage of ax—

• cess battery water.”

The basic configuration was changed on site to measure heat conduction
to the hygristor , detect flow and turbulence in the duct , measure solar
influence, and determine hvgristor temperature. Survival tests, p~rtLc—

• ularly in rain, were planned , but nature did not cooperate.

TESTS

Table 1 sunmmarizes the standard and R&D sonde flights that were conducted
at (MR. Twenty—two balloon ascents with MISS radiosondes were made, most

• • with a c~onjunctive NWS radio sonde. Four teen of the aecents ware dedicated
• R&D tests, and eight were standard releases. Occaaionally, an extra enior

was placed on a standard flight for comparative purposes. The standard
configurations were flown for the purpose of acceptance tests on the

• complete RMSS system. Table 2 lists the sensors used during the R&D test
flights.

RESULTS

Flight 0 was a standard configuration released for initial checkout
• purposes. Timing problems in the incoming line prevented retrieval of

data.

• • 
• Flight 1 (fig. 5) was also a standard sonde, except the hygnistor con-

tained a bead thermistor for temperature measurement. Agreement between
air temperature, as measured by the loop mount, and the hygnistor
thermistor was within 4’C up to 14 he, then diverged significantly to a

k 2 8 C  difference at 35 km. Increases in relative humidity (RB) up to 40

Ii ~~ 
percent were detected above 10 he, but it is not known how meaningful
the values are. Therefore, inaccuracies in temperature of the hygnistor

with respect to air are not considered significant In the computation of
relative humidity.

Flights 2 and 3 (figs. 6 and 7) were designed to measure the difference
• • • in duct wall temperature with and without cork insulation. In addition,

4

~~ • • •
; 

~~~~~~~~~~~ 

- 

~~ 

x ~~-‘~~~~~~~
-
~ ~~~~~~~~~~~~~~~~~~~~~~~~~

~~ ~i~~ Lt~~~ ~~~ ~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~



- -~~—~-~-- -~~~ .~~~~~ - - - —-

air temperature was measured with the loop mount on its boom, duct
temperature with a post—mounted 10—sal bead thermistor. A second duct
was attached side saddle to the sonde and also contained a 10—all post— t
mounted bead thermistor. Cork (6 imu thick in two plies) was glued
to the battery compartment wall between the battery and duct. Results

• were positive. The cork decreased duct wall temperature by 9°C at 25 kin,
- but only a 2°C improvement was seen in the duct temperature at 25 km.

The added duct, however, measured temperatures that were cooler than the
standard duct. Neither, however, compared favorably with the loop mount.

Flight 4 (fig. 8) was a standard onde, except that the angle of attack
of the duct was —35 degrees. This angle was determined by Krumins and
Fisher in wind tunnel tests which Improved the flow through the. standard

• duct. The temperature difference between the hygristor thermistor and
the loop mount at 25 he was 21°C, as opposed to 13°C on flight 1. The
change in angle of attack, in fact , degraded the airflow, allowing
thermal contamination of the sensor. The reason will be di8cussed

-
~~~ later .

1 • To further evaluate the standard duct for measuring atmospheric tempera—
ture, a sonde was flown at —35 degrees angle of attack, and 10—all bead
thermistors were placed in th~ duct inlet and at the optimum flow region
in the duct throat. An additional standard duct attached to the sonde
also contained a 10—all bead in the throat region. Solar shielding was
used on the attached duct. Flight 5 (fig. 9) shows the results of this
test. The important discovery here was that all sensors in the ducts
ex~dbited large oscillatory excursions above 20 km. There was also
significant divergence of the standard duct inlet and throat thermis—

• tors from the loop mount above 20 km. Even though the add—on duct
appeared to agree more favorably with the loop mount, personal observa-
tion of the graphics display revealed unacceptable temperature excur-
sions. Figure 9 is plotted at 1—km intervals, which causes aliasing
and is the reason for the apparent better agreement. Close scrutiny of
the 1 km data showed a warm—side bias of 2.4°C between 20 to 22.5 km
and 2.8°C between 27 to 30 km.

Flight 6 (fig. 10) was an abortive attempt to evaluate the Krumins C3
duct. Sonde problems c~used channel dropouts during the flight, so the
test was repeated in flight 8 (fig. 11). Channel 2, the C3 duct inlet
temperature, went bad before launch. Channel 3, an add—on standard duct

• with 10—all bead, and channel 4, the C3 duct containing a 10—all bead 1
were flown at angles of —35 and —45 degrees , respectively. The results
were conclusive: neither the standard duct nor the Krumins model accu-
rately measured air temperature. Divergence was severe above 20 km.

Flight 7 (fig. 12) tested the ability of the standard duct and the C3
duct to measure humidity. La a point of interest, the temperature of
each humidity element was also measured. The standard duct was flown
at 0 degrees .ngl., while the C3 version was at —45 degrees. Between
the surface and S he, the two hygnistors measured virtually the same
humidity. A conjunctive NWS radiosonde showed comparable data.

5

____ ~~~~~~~~~~~~~~~~~~

~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~ 
~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ___________



2 - ~~~~~~~~~~~~

. 4 Istvssn S to 10 he, the differences were greater than 4 percent; and
~~• •~r~ • ab ws 10 he, differences were on the order of 8 percent. The hygristor

thermistors offered another picture . There was excellent agreement in
temperature between the surface and 25 km, and the standard duct

• • t~~~erature dive9~sd to the warner side. At 32 km the C3 duct hygriator
• 1 t~~~erature was 6 C colder than the standard duct hygriator temperature.

• • 
This difference , ~~~sver, was of little significance in the measurement
of tumidity.

~
• Flights 9 and 10 (figs. 13 and 14) offered an examina t ion of a different

type of sensor, a 55-nil bead thermistor. The beads were mounted to
metal standoff poets similar to the 10—all thermistors used In previous
R&D flights and were attached to a boom which pro t ruded from the side
of the sonde. Flight 9 was in daylight , and 10 was in darkness . Each
bead was coated with white enamel paint to reduce solar radiation in-
fluence . Flight 9 showed a definite divergence between loop mount and
55—nil bead gsnsor s, ‘with the 55—all bead yielding warmer temperatures
above 20 km. This difference was caused primarily by solar radiation .
Flight 10, however , shoved divergence in the opposite direction , with
the 53—nil thermistor readi ng colder above 20 km. Most of the differ—
ence was attributable to lag and radiation cooling, and the two flights
give an understanding of solar radiation and lag in the 55—nil bead.

— 

• 
Flight 11 was a diagnostic test to determine the temperature of the
co~~ itator during flight. Several previous sondes had been plagued
with loss of channels in the vicinity of the tropopauss. Temperature
influence was suspected, but this flight showed that the co~~ &tator
temperature varied between only about 20° and 25°C. Later consultation
among factory representatives at KMR and in Phoenix revealed that
battery condensation probably caused short circuits on the PC board.
It was suggested that an overcoat of silicon grease be smebbed on the
PC board . This technique proved to be very successful, and later

• sondes, starting with flight 15, subjected to the proc edure ~~~e see—
- J  c~ssfu1.

Flight 12 (fig . 15) compared the loop—mounted bead thermistor with a
post—mounted bead . Both were loceted on the sane boos. The poat—
mounted bead measured air temperature to within 2°C of the ioop bead

• throughout the flight , suggesting that a bias error existed, probably
• in the calibration data.

• Flight 13 (fig. 16) was an atte mpt to evaluate several types of
ther mistors. All sensors were boom mounted and coated white for solar

• reflectivity. The loop bead was aluminized as in all previous tests.
• Again , sonde electronic proble ms were encountered (the silicon fix

• technique had not yet been postulated) , but results were still ob-
tained . Channel 2, a 75—mu thermistor was warmer than the loop bead
by 8’C at 28 km. An NtiS wafer sensor was 9°C warmer, and a 55—nil bead

~~~~~~ 
was 6 C  war ner .

Flight 14 (fig. 17) contained a standard duct and a C3 duct on 5 cm
standoffs. The purpose was to isolate the ducts from the sonde with an

6
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airspace. Results were inconclusive. Channels 2 , 3, and 4 quit at 20
to 21 km.

Flight 17 (fig. 18) was the last R&D test in January . A standard duct
was mounted on 5 cm standoffs and contained 10—nil beads in the throat
and the inlet. The loop—mounted bead was TLown on its boom, and an NWS
rod thermistor was mounted on the sonde by its outrigger framework.
The balloon burst at 19.2 km; however, temperatures started to diverge
at about 13 km. Bcth duct thermistors and the rod read warmer at 16 he,

• and maintained the differences at balloon burst point.

• • Additional R&D tests of the RMSS sonde were conducted on 6 April 1978.
The first flight (fig. 19) was designed to compare a loop-mounted 10-nil
bead thermistor, a post—mourtted 10—nil bead thermistor, and an INS rod

- thermistor on a standard sonde. Unfortunately, the wrong calibration
data were introduced into the computer for channel 2, the post aunt,

• which resulted in erroneous data. During this flight, the loop—mounted
bead and the rod temperature agreed between the surface and 2 km
altitude; then the two sets of data diverged to a constant 3°C with
the rod thermistor reading warmer.

Flight 20 was an attempt to compare relative humidity as measured in
the standard duct and a standoff duct. The RMSS sonde was placed be-
side an NWS radiosonde on the same balloon train, and there was radio
frequency interference between the two even though the NWS sonde trans-
mitted at 1690 Mhz and the RNSS sonde was at 1662 MHz. The interference

- • was detected only on the RMSS ground equipment, not on the AN/CMD—l
(GHD) tracking the NWS sonde. • •

Flight 21 (fig. 20) compared a hygristor mounted in a standoff duct
with one mounted in an NWS duct that was strapped to the RMSS sonde.
Temperature of both hygristors was measured. Even though the balloon
burst at 13 km, all pertinent data had been collected. Temperature and

• relative humidity were nearly identical at all levels.

• Flight 22 (fig. 21) compared a loop mount, post mount, and rod thermis-
tors during a nighttime release. There appeared to be a 2— to 3—
degree bias between the loop— and post—mounted thermistors, a condition
that prevailed throughout the flight. This condition is attributed to

• • calibration error. A bias also existed between the loop and the rod,
• but the magnitude slowly diminished with altitude. Initially, a 6°C

difference existed, with the rod reading warmer; but near burst, near
38 kin, the bias was only 2°C, again with the rod reading warmer.

RELATIVE HUMIDITY

Flights 2 and 3 measured the difference in wall temperature between
the standard duct without and with cork insulation. As would be ex—

• I pected, the cork reduced the wall temperature varying from 2°C at 1 km
altitude to 14°C at 10 km. There was also a significant difference in
duct air temperature between the two flights which would, of course,
affect the computation of relative humidity.

7
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To f ind out which duct configurations were the best for humidity measure—
I ments, RNSS sondes were compared to the nearest NWS conjunctive rawin—

• sonde release. Differences were taken at 1 km levels up to 13 km or the
upper limit of the rawinsonde humid .cy data. The differences were then
averaged and standard deviations computed. The following chart shows
the comparison (neglecting signs).

• :• Mean Standard
• Order Flight No. Difference Deviation Remarks

1 7 (ch 1) 0.38 6.3 Standard duct, with cork
• • and cardboard solar shield

2 21 (ch 3) 1.0 8.9 J005 duct on RMSS sonde

3 9 1.15 6.15 Standard duct with cork
and cardboard

• 4 21 (ch 1) 1.3 9.1 Standoff standard duct
with cardboard

5 1 1.85 2.12 Standard duct withcut
• cork, cardboard

6 10 —3.25 7.37 Standard duct, without
cork, night flight

7 7 (ch 3) 8.6 15.15 C3 duct at —45 deg

• 8 19 —8.62 8.79 Standard duct , no cork
• or cardbcard

• 9 12 14.46 3.95 Standard duct, no cork
or shieldine

• - 10 4 18.46 4.9 Standard duct, —35 deg,
no cork or shielding

One could conclude that the addition of cork insulation and solar
shielding effectively improved the measurement of humidity. However,
flight 1 (fig. 22) was flown without these modifications and still

• • yielded results that were comparable with the NWS rawinsonde. This

• occurrence can probably be attributed to the tightness of fit between
•

‘ the styrofoam duct and the battery compartment. These parts were hand—
cut, and hand—assembled. Therefore, there were slight differences in

• fit among the sondes that were flown. Perhaps the sonde used on
• flight 1 fitted snugly and sealed the air leaks between the battery case

and air duct. Conversely, flight 4 (fig. 23) shows a large disagreement
between the standard sonde and the NWS rawinsonde. In this test, cork

• and shielding were not used, but the duct was tilted at —35 degrees.

• 
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Figures 24 through 29 show additional comparisons between humidity as
measured by various RMSS sonde configurations and the NWS rawinsonde.
In most cases, the NWS sonde was released within minutes of the RMSS,
thereby reducing time and space variability problems. Flights 19 and 21

• 
• (figs. 28 and 29) were exceptions. Flight 19 was released 3 hours after
- 

the NWS sonde (both were morning flights), while flight 21 was flown 2
hours after a conjunctive rawinsonde (both were afternoon releases).
Some variability can be attributed to time and space separation.

Flight 21 was of particular significance because it measured humidity
• with elements contained in both an RMSS duct mounted on insulating

standoffs and in an NWS duct mounted to the side of the RN~S package.
The standoff duct was completely covered with opaque cardboard to pre-
vent solar radiation from penetrating through the styrofoam into the
duct. As figure 29 shows, the two humidity profiles are nearly identi-
cal. Even though this is a sample of one, it adds credibility to the ‘ 

-

performance of the RNSS standard duct design.

OBSERVATIONS

• In this discussion of test results a few words are appropriate abcut
factors that influence performance. Even though wind tunnel tests
showed improved flow at different angles of attack and in optimum con-
figurations, the real world Is not a tunnel. During one flight, a Super
Radot, a precise optical tracker at KMR, record ed over an hour of
balloon ascent. The train, which included the sonde and a 12.7 cm alu—
minum sphere, oscillated like a pendulum. The path of the swing
appeared to be elliptical with a period of 6.5 seconds per cycle. In
addition, the sonde spun about the string axis giving a very complicated
flow pattern throughout the flight. The swing obviously caused the
oscillatory temperature on flight 5 and others, and probably contributed
to the overall failure to accurately measure air temperature in the
duct.

The human engineering aspect is also an important factor. The sonde
assembly procedure was tedious and time—consuming. Battery assembly

• required removal of part of the standard duct assembly. The b~•ttery was
in the electronics compartment and the moist acid effluent caused PC - •

board malfunctions. The boom on which the loop mount was placed did not
have an adequate support and had to be. taped for added strength. In
short, not much thought was given to the operational requirements for
prelaunch preparation and handling. Future designs must diligently
pursue this aspect of sonde utility.

The NWS J005 racliosoride was flown in conjunction with most of the KMR
test flights, and plots are shown in this report for comparative pur-
poses. The J005 suffered from slow commutation rate and tended to lose

• some amplitude resolution. Temperature was in good agreement. Above 20
km studies by Ballard and Rubio* shc-w that both solar radiation and lag

*H. N. Ballard and R. Rublo, “Corrections to Observed Rocke-tsonde and
Balloonsonde Temperatures,” Journal of A~pplied Meteorology, October 1968.
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conditions exist with the rod. Why then should the rod agree with the
10—nil bead? A probable cause is the inaccuracy of the pressure sensor

• in the NWS sonde. Pressure altitude errors of up to 5 km have been
• measured which will cause a misassignment of the temperature versus

altitude, and hence an apparent temperature difference. Perhaps the
problem is more difficult than that.

Tests 19 and 22 indicate that, except for biases, daytime comparisons
between rod and bead are favorable, while at nighttime there are signif-
icant differences. On flight 19, a daylight flight, the average
temperature difference between the bead and rod (b—r) is —2.1°C below

- 20 kin, and —2.3°C above 20 km. Flight 22, a nighttime release, shows
- • —4.8°C difference below 20 km and —2.7°C above. The primary differences

are the solar radiation and the nighttime long wave radiation .

CONCLUSIONS

• Three main points concerning the RMSS radiosonde can be made as a result
of these test flights. First , air temperature cannot be accurately mea-
sured in either the standard duct or the Krumins C3 duct at different
angles of attack, or on standoffs. Second, humidity can be measured in

- the standard duct, with insulation, with solar shielding, and comparable
with but more frequently than NWS sondes. Temperature measurement of the - -

hygristor should be continued until total error budget can be determined.
• Third, the loop—mount bead thermistor measures air temperature more accu-

rately and more frequently than the MIS rod thermistor. Hovever, it
appears that the more expensive loop can be replaced with the less expen—
d y e  post—mounted 10—nil bead thermistor

RECOMMENDATIONS

Extensive ~(SS radiosonde flight tests should be conducted to deter mine
optimum sonde housing configuration, sensors to be used and their placement,
optimum sensor sampling rate and smoothing techniques, and accuracies of
the measurements.
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TAILE 1 . miSS RADIOSONDE PLIGHT TESTS

- Flight Channel hl978~No. 55 1 2 3 4 ‘
,~~
,, Ti.. Rissrks

0 I Loop .eumt lOCk Resistor Nygristor Hygristor 18 2220! Std configuration wi th no
on beam th.,mistor 18 10201. modific.tions.

I 7? Loop .oatt 100k Resistor Nygriste. Nygristor 20 0130Z Std configuration with no
em bean thermistor 19 13301. .odif$catlons.

2 10 .s.. t Std duct Std duct Add-on std 20 2020! Std sand. with additional std.
a. usU tap tap duct tap 20 OOZOL Std duct sdjacent to .xisting duct .

3 33 Lisp meust SW duct Std duct Add-on std 21 0134Z Configuration identical to ~.~v lous
• • em buSS well tap tap duct tap 20 13341. fli ght, but wi th 6 is cort bebleas

battery and adjacent duct well.

4 62 Loip .ount TOOk Iisfatcr Nygristor Hygristor 21 23152 Std cøøti gurttion flown at
am boa th.v.istor 21 11151. — 3S angl..

I IS Lisp mount Thermistor Std duct Add-on std 22 03322 Std sands with additional std duct .
is boa at std duct tap duct tap 21 15321. both it —35 angle.

- .atranca

~ •_-. $ 12 Lisp mount t.. inlet Std duct C3 duct 22 2359Z Std send. with additional trunins
an baa thermistor temp tap 22 11591. both flown at .45~ angle. - 

-

7 IS ~~ylstar Ilygristor Ilygristo. Hygristor 23 0413! Std sand, at r angl, plus
I 

~~ ito duct thermistor in Ci duct thermistor 22 16171. C3 duct at —45° angle.

I I N Lisp ISist Ci inlet Std duct Ci duct 23 21232 Std sand, plus add—on std
on boa thermistor tap tap 23 09239. duct at —35• plus C3 duct at —45 .

I 5 45 Loop mount TSR 44006 Hygristor - Nygristor 24 0105! Std sand, plus 2nd boo, for
on Seem on Sean thermistor 23 13059. evaluating TSR 44006 tha~mlstor.

10 50 Loop mount 752 44006 Hygristo. Nygristor 24 07302 Identi cal to previous flight but
en hiSS on boan thermistor 23 19301. launched aft. . dark.

11 52 151 thsrmiitar TSR theisistor Fixed FIxed 24 1853! DiagnostIc flight wi th TSR th.isist.rs 4
an CS 1/2 ZC on CS 3/4 Ic resistor resistor 24 06531. on tun IC coaltators plus too fi xed
cloatator c~~~tetor resistors. Tryi ng to find source of

channel loss.

12 II Loop mount Post mount Hygristor Hygristor 24 22052 Std send, plus 10-al l bead on - 
-

on boa on boo. thermistor 24 10051. post mount adjacent to loop mount. —

13 42 Loop mount Sinai chi p Miter therm W.starn therm 25 0203! Std sond, with duo beans for
on boo. 1 on boo. 1 on boo. 2 on boom 2 24 14031. four thermistors.

• I 
- 14 11 Loop mount SW duct Standoff SW Standoff C3 25 0515! SW send. with addi tiona l std
j on boo. tap duct tap duct tap 24 17151. duct and Ci duct on 2—inch standoffs.

- - • , -
. 

II S Loop mount Nygristor Perellel .d Pa rafl elad 25 08232 SW 501.1. wi th no modifications.
- 

- ofi bos. with with 24 20231.
• - ,~~~~~. Channel 2 Channel 1

- 

- 

~~~~~ 14 15 Loop *ount Nygristor Par alleled Par alleled 26 2300! SW tool. with no modifications. 
-

~~~~~ • on boo. with with 26 11001.
• Channel 2 Channal I

• - 

- • 
- 17 67 Loop mount Standoff duct Standoff ~~ 27 0152! Std duct mounted on 2-in stande f~~

•— au boo. u/post mount duct inlet therm istor 26 13521 Rod thermistor mounted on VIZ 99~~~~thermistor thermistor wirE. hello.. heist at 55.2 be.

- 15 7 Loop mount Post mount Hygristor MIS rod 6 2230Z Channel 2 data not usable.
oIl be~~ on boo. in sto duct therm istor 6 10301.

- 
-.
~~: ~ IS IS Loop mount Standoff duct SW duct Sttndeff duct 7 0200! lad ranging; interference bsb,een 3005

en bosm hygristor hygrlator Nygristor 6 14081. end MIS S; both payload. on tao baRb ie
4 

- - 
theunistsr triiiu.

- 
- 

- 21 I~ ~rIat. Iburl itor Wrietor Nygristor 7 0411! JOOS duct mounted betide MISS sonde.
- i  standuff thermistor in in 1006 thermistor 6 1611 Cardb oard solar shielding in standoff

• 
• 

• duct standoff duct dent In J005 duct duct.

I 22 Loop moat P u t  mount Wrist ., MIS rod ~ ossi Ni ghttime rel ease.
on boo. on boo, in sto duct thermistor

• 
1 

Notes Flight lI mit a standerd send, configurat ion relees.d for ground equignent teat.

[1 ~~] 
-• 
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TABLE 2. TB~~ 4IST0RS

Mfg Type Size ( )  Ramarks

V~~ CO Bead 0 2 5  (10 nil) Ali inized; used on loop mount
35A5/ 7 and poet nount

I VEECO Wafer 1 8  x 1.8 x 1.3 Sensi chip , tins constant 4
35SC1A604 sec

YSI Bead 1.4 (55 nil)
44006 

•

YSI Wafer 2.9 z 1.3 z 0.8 Gold lead . 0.05 x 2.9 .
Same calibration as YSI 44006

Western Bead 1.4 (55 nil)
PN].M5111—D

VIZ Bead 
- Mounted on hygris tar

I 1 ‘1-
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• TABULATED DATA

KWAJALPN IUS~1LE RANGE
EMSS RADIO3ONDE TEST FLIGHT #1 ~~~~~~~~~~ ~~~~~~~~~~ p~~ ~ rj~ ~~~~~~ ,i

Al T-KM OH#1 OH#3 OH#4 A11?-KM TEMP, C PRESS, MB RH

1.0 19 81 20 0 29.6 1008.000 72 4
2.0 16 35 18 1 2o.1 %o.ooo
3.0 13 17 15 2 16.6 801.000 28• 4.0 6 16 7 3 10.6 711.000 16
5.0 0 15 1 4 3.9 630.000 15

1 • I 6.0 -5 16 —3 5 —1.3 557.000 14
- -~ 

- 7.0 — 11 14 —9 6 .8.2 491.000 15
8.0 —19 15 —17 7 —13.1 431.000 16
9.0 —26 15 —24 8 —19.7 378.000 14

10.0 —33 15 —31 9 —26.7 330.000 14
12.0 —51 17 —47 10 —33.6 287.000 14
13.0 —59 19 —55 11 —41.7 248.000 15
14.0 —69 21 —65 12 —50.2 214.000 16
15.0 999 999 999 13 —58.5 183.000 17
16.0 999 999 999 —66.5 156.000 999
17.0 999 999 999 - 15 —74.7 132.000 999
18.0 999 999 999 16 —79.4 111.000 999

- - 19.0 999 999 999 17 —83.6 92.800 999
I 

~
- 20.0 —59 19 —54 18 -84.1 77.600 999

21.0 —50 18 -49 19 -80.4 64.800 999
22.0 —58 17 —45 20 —65.0 54.700 999
23.0 —57 17 —43 21 —60 .2 46.600 999
24.0 —55 17 —41 22 —58.0 39.800 999
25.0 —49 16 —36 23 —58.3 34.000 999
26.0 —47 15 —32 24 —56.8 29.100 999
27.0 —47 16 —29 25 —53.6 24.900 999
28.0 —48 15 —26 26 —49.1 21.400 999
29 0 -49 15 -24 ~~~~ 1 18 400 999
30.0 —46 15 —22 28 —49.3 15.800 999
31 .0 —47 17 —19 13.600 999
52.0 —39 17 —14 50 —47.2 11.700 ~~~ - ‘

33.0 —36 16 —12 31 —43.3 10.100 999 - -

34.0 —36 17 —10 32 —38.7 8.730 999
35.0 —36 18 -8 

~~ D!10)TIS SSI* D&TA

999 i~~~nnS MISSI9G DATA

~~BS RADl08CM~~ TEST PLIGHT #2 CONJUNCTIVE RAWINSONDE FOR mISS PLIGHT #2

az,e—n~ C281 O1i#2 01V5 0~~~~~4 LI T —K M  TEMP,0 PRESS, PIE RE

0.5 24 29 36 25 0 28.0 1009.000 78
1.0 20 26 51 22 1 21.0 902.000 79
2~~0 16 23 28 18 2 16.6 803.000 28 —

3.0 13 21 24 15 3 14.1 714.000 14
4.0 6 15 16 7 4 7.5 633.000 13
5.0 —1 11 8 0 5 0.5 560.000 14
6.0 —5 8 5 —3 6 —3 . 0 494~ OOO 15
7.0 —9 7 0 —7 7 —7.2 435.000 12
8.0 —19 2 — 10 —16 8 —15.8 382.000 13
9.0 —26 —2 — 17 —24 9 —25.9 334.000 13

10.0 —34 -8 —26 —32 10 —31.1 291.000 14
• 11.0 —41 —18 —33 —59 11 —39.6 252.000 15

12.0 —50 —24 —42 —47 12 —46.8 218.000 15
13.0 —57 —28 —50 —54 13 —54,6 187.000 14
14~.0 —65 —33 —58 —62 14 _62.T 160.000 999
15.0 —73 —37 —67 —71 15 —70.9 135.500 999

- 
- 16.0 —79 —40 —73 —76 16 —78.6 114.000 999
I - 17.0 —82 —42 —75 —79 17 ..‘-81.9 95.800 999

18.0 -84 —42 -77 -61 16 -84.3 80.200 999
18.7 -67 —43 —61 —85 19 —79.7 67.000 999

• 19.0 —82 —42 —76 —60 20 —63.8 56.600 999
• 

~~~
- 20.0 -65 -31 -56 41 21 -60.6 48.300 999

21.0 -63 —26 —55 —60 22 —58.8 41.200 999
22.0 —60 —22 —51 —57 23 —57.0 35.200 999
23.0 —59 —19 —4? —55 24 —5 5.9 30. 100 999

- - 24.0 —50 — 13 —40 —47 25 -50.8 25.800 999
25.0 —49 —1 0 —34 —45 26 —49.3 22.200 999
26.0 —47 -a —52 —42 27 —48.5 19.100 ~;;

~

I
I 999 in~&rm MISSING DATA

- 1~’ ____________________ _____

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘.--~~~~~~~~~~~~~~~~~~~~~~~~ 
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R*P20I0~~~ ~~~? YLI00? #3 OONUNGTIfl * tiiaons POE 10(99 PLIGNT #3

-
• 101 ~~.1 0W2 0203 0494 ALT—RE T~~~ ,0 19999 , 99 99

0.5 22 27 25 24 0 30.0 1009.000 69
1.0 20 24 22 22 20.6 901.000 61
2.0 16 20 18 19 16.5 802.000 41
3.0 12 17 14 15 14.1 113.000 17
4.0 5 10 7 6 7.5 633.000 18
50 —2 4 0 0 -0.1 560.000 19
6.0 —? 0 .4 .4 .4.1 494.000 18
7.0 —12 —4 —10 .10 7 .8.5 435.000 18
9.0 —19 —10 —16 —16 8 —16.8 382.000 18
9.0 —27 —17 —24 —24 9 —24.3 354.000 18
10.0 —34 —22 -30 -‘0 10 —31.3 291.000 19
11.0 —42 .24 ..39 11 —39.0 252.000 22
12.0 42 .36 -~~~ -~~~ 12 -47.2 217.000 24 • - -

13 0 —57 —41 ..
~~~ 

13 —54.8 187.000 24
14.0 -66 -47 -62 -62 14 —63.2 159.000 999
15.0 —73 —52 —69 —69 15 —71.4 135.000 999
16 0 -ii —“ .7~ ..

~~~ 
16 —79.3 114.000 999• 17.0 .45 -60 -80 -81 17 -84.0 95.400 999

18.0 .49 .42 .43 .~4 
18 -86.5 79.700 999

18.4 -90 .42 ..
~~~ 

.
~~~~ 

19 —79.4 66.600 999
19.0 -84 —58 -83 -84 20. -64.2 56.400 999
20.0 -65 -41 21 -61.8 48.000 999
21.0 .43 -39 -58 .56 22 -58.0 40.900 999

• 21.0 -61 -34 ..~~ 
- _

~ 
23 -58.5 35.000 999

23.0 —57 .29 46 ..50 24 -55.7 29.900 999
24.0 —54 —24 —42 —46 25 —51.6 25.700 999 : -

25.0 —52 —22 59 ~~~~~ 
26 —50.2 22.100 999

26.0 -52 —20 .4o ~~~~ 
27 -50.3 19.000 999

27.0 —53 —16 .,9 ~~~~ 
28 —51.6 16.300 999

999 I o ~~ MISSING ~~PA 999 ~~~3TU MISSISI OATA

10(91 NADIOSOS99 Tilt PLIORT #4 OOJJUIDTXTJ N&VIREU POE 10(91 1L199T #4
ALT—RE 99#1 0913 0494 ALt—RE REQ,0 ~~~~S, III 99
0.5 23 90 26 0 29.6 1010.000 71
1.0 17 08 21 1 20.1 903.000 80
2.0 12 85 16 2 15.6 804.000 67
3.0 10 34 13 3 12.9 714.000 12
4.0 6 36 9 4 7.5 633.000 14
5.0 —1 29 2 5 1.0 560.000 10
6.0 -6 30 —2 6 -3.2 494.000 10
7.0 —1 1 30 —7 7 —9.5 435.000 10
8.0 —19 29 —14 8 -15.9 382.000 10
9.0 —26 29 —21 g —22.9 354.000 10

10.0 —32 30 —26 10 —29.4 291.000 10
11.0 —37 24 —32 11 —58.4 255.000 16
12.0 —48 43 —42 12 —46.5 218.000 10
13.0 -58 42 -51 13 -54.7 197.000 10
14.0 -69 41 -62 14 -65.0 160.000 999
15.0 —79 41 -69 15 —71.4 136.000 99916.0 —86 41 —69 16 -00.4 114.000 99916.7 —90 40 -69 17 -87.7 95.500 999 - 

-

17.0 -98 40 -69 18 -02.8 79.700 999 •ie.o -00 40 -69 19 -79.1 67.000 999 • 
-

19.0 -71 40 -66 20 —68.3 56.600 99910.0 -70 40 -57 21 -60.5 49.100 999 • -
21.0 —59 36 -46 22 —57.1 41.100 999
22.0 -58 35 -45 23 -56.6 35.200 999 - -
23.0 —59 34 —41 24 —56.2 50.100 999
U 25 -.54.3 25.700 999

999 I~~~ TSS 11115128

‘I~~~ ~~~ 
• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i’
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mISS RADIOSONDE TEST PLIGHT #5 CONJUNCTIVE RAWINSONDE ~oa BlISS FLIGH T #5

ALT—KM CH#1 01~~2 CH#3 CH#4 ALT—KM ~~~~~~ ii~sa, PIE RH

0.5 21 19 25 19 0 28.8 1007.000 72
1 - 1.0 19 17 21 16 1 19.7 900 .000 89 —

2.0 15 13 17 11 2 16.8 801.000 54
3.0 11 8 14 5 3 12.0 712.000 71
4.0 7 5 10 2 4 8.0 652.000 18
5.0 0 —2 2 -.6 5 1.3 559.000 12
6.0 —3 —6 0 .9  6 —3. 1 493.000 11
7.0 —9 —1 1 —6 -.15 7 —9.0 434.000 11

- 
- 8.0 —13 — 16 —9 -20 8 -15.7 381.000 11

9.0 —22 —24 —18 —27 9 —22. 5 354.000 12
10.0 —32 —34 —30 —36 10 —30.3 291 .000 13
11.0 —41 —44 —38 —44 11 —37.4 252.000 15
12.0 —51 —54 - —48 —53 12 —45.6 218.000 21 ‘~
13.0 —60 —63 —59 —59 13 —53.4 187.000 23
14.0 —67 —70 —65 —64 14 —61.6 160.000 999
15.0 —78 —77 —72 —71 15 —70.6 136.000 999
16.0 —86 —81 —81 75 16 —78.3 115.000 999
16.8 -88 -89 .47 .~~~~ 17 -86.5 95.900 999

- - 17.0 —87 —82 —78 ~75 18 —87.5 79.900 999
k 18.0 —80 —76 —75 —72 19 —78.2 67.000 999
fr I 19.0 69 -64 59 20 -68.1 56.500 999

20.0 —67 —63 —57 —63 21 —63.8 48.000 999
21.0 —60 —53 —45 —56 22 —60.1 40.900 999
22.0 —60 —61 55 .57 23 —59.6 34,900 999

• 23.0 —59 —5 1 49 _55 24 —57. 1 29.800 999
24.0 —56 —55 —4 1 —54 25 —52.7 25.500 999 - -

25.0 53 —43 —35 _.~o 26 —53.8 21.900 999
26.0 55 37 33 45 .27 —52.2 18.800 999
27.0 —50 —41 —29 47 28 —49.5 16.100 999 

—

28.0 —46 —38 —36 —46 29 —46.8 13.900 999
29.0 —46 —32 — 19 —43 30 —44.4 12.000 999
30.0 —42 —35 —30 —42 31 —42.8 10.300 999
31.0 —40 —41 —26 -40 32 —42.7 8.920 999
32.0 —40 —35 —28 —41
33.0 —37 —39 —25 —40 999 D10IOTES MISSING DATA
34.0 —34 —30 — 13 —35
35.0 —29 —30 —18 —35

BlISS RADIOSONDE TEST PLIGHT #6 CONJUNCTIVE RAWINSGHDI FOR BlISS PLIGHT #6

ALT—KM CH#1 CH#2 CH#3 C~V4 ALT—KM TEMP ,C PRESS, lIE RE

0.5 23 25 28 23 0 31.8 1009.000 74
1.0 19 23 24 21 1 19.8 901 .000 99
2.0 15 19 20 17 2 15.9 803.000 97
3.0 10 14 16 11 3 11.8 713.000 65
4.0 6 11 11 7 4 6.6 633.000 79
5.0 1 6 5 2 1.6 560.000 75
6.0 —2 3 4 o 6 —3.0 494.000 9
7.0 —10 —6 —5 -.8 7 —10.1 435.000 9
8.0 — 18 —1 4 —12 —16 8 —16.7 382.000 10
9.0 —25 —21 — 17 —22 9 —23.2 334 .000 10

10.0 —32 —29 —25 —30 10 —31.0 291 .000 11
11.0 —40 —36 —36 37 11 —39.4 252.000 12
12.0 —47 —43 —38 —42 12 —46.3 218.000 12

• - 13.0 —55 —53 —51 —52 13 —54.3 187.000 13
14.0 —64 —63 49 14 —62.9 160.000 999
15.0 —70 —67 —55 —52 15 —71.4 135.000 999
16.0 —87 —87 999 16 —78.7 114.000 999
17.0 -88 —82 999 17 -86.8 95.500 999
18.0 —81 77 999 18 -83.9 79.600 999
19.0 -81 77 999 19 -80.1 66.800 999
20.0 —69 45 .55 20 —69.6 56.300 999
21.0 —63 —61 —50 999 21 —62.0 47.900 999
22.0 —59 —54 999 22 —59.2 40.800 999
23.0 —58 —56 .44 23 —58.0 34.900 999
24.0 —57 —48 999 24 —57.6 29.800 999

• 25.0 —55 —52 999 25 —56.9 25.500 999
26.0 —52 —50 999 26 —53.3 21 .800 999 •

27.0 —46 45 999 27 —51.8 18.700 999

999 DUOTSO MISSiNG WiTh 
999 DREOTES MISS ING DATA

-

~~~~ 22 
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— 1*DI0SC~~~ ~~~T YLISRE #7 OCIJUOTITi 1A11Iil~~~~ PCI JLI~~~ #7
AD~ .99 0491 0492 ~~~3 0114 47~T-RE ~~~~,C PUSS, Mi 99
0.5 100 26 101 26 0 2T.5 1006.000 781.0 97 24 97 24 19.5 896.000 952.0 84 20 84 20 2 16.0 800.000 77 - -1 48 16 11.8 711.000 46 - -

~~~4.0 22 10 24 10 s.s 630.000 27
—1.4 557.000 95
—3.7 492.000 9

—
~~ —11.3 433.000 10- — —17.7 379.000 10 - -

7. — — 24.1 332 000 11 - -10.0 15 —29 25 —~9 10 —31.8 289.000 1111.0 —58 32 36 11 —59.8 250 000 712.0 17 —47 54 12 —47.2 216 000 1413.0 21 .60 51 40 13 54~7 185.000 1514.0 22 —72 28 —15 14 —65.3 158.000 999
~ 2 ‘7 15 —71.4 134 000 99916.0 23 -85 30 —57 16 —‘° 217.0 24 -57 51 - 4  17 .47 8 94 600 ~~~18.0 25 -64 - 

30 -01 18 ~~~~ 78.800 99919.0 23 —78 30 —77 19 40.9 66.000 99910.0 20 —67 29 —67 20 —72 4 5’ 600 °~~~21.0 18 —60 2? —62 21 —64:6 47 200 99922.0 16 —59 26 —61 22 —61 7 40 20023.0 15 -55 25 —56 23 ~61:3 34:200 ~~*4.0 13 —50 23 51 24 —‘~~ 625.0 12 —46 18 47 25 —56 1 24~~~~ ‘~~~26.0 11 —42 16 45 26 53.4 21 400 99927.0 17 -37 15 -42 27 -51.5 18.400 99910.0 9 —32 14 —38 28 —49.5 15.800 99929.0 9 —29 14 1.34 29 —47.7 15.600 99950.0 8 —27 14 —~~~ 30 -46.4 11.700 99931.0 8 —25 13 —29 31 -45.0 10.100 99932.0 8 -21 13 -25 32 -44.2 8.700 999
~,. —18 12 —2~ —59.6 7.520 99934.0 8 —17 12 —22 —39.3 6.510 99935.0 8 — 15 13 —21 3 9 5  5.640 999

— ‘‘ 36 —39.5 4.880 99937.0 8 —13 12 —19 —56.7 4.230 999

999 ~~~~T15 Ifl*S~~~ D&TA
UDICSCUS 22$? P1fl109? #8 00*JUICTITI 5*11280928 POE 1013$ PLICI? 8

LIT—RE 0491 0013 0494 ALT—RE ~~~~~~ ,0 1118$ , 113 15

0 31.1 1009.000 75
3.0 10 13 13 1 21.2 902.000 83
4.0 4 B 6 2 17.1 803.000 78
5.0 0 3 2 3 12.7 714.000 48
6.0 -6 4 6.6 634.000 43
7.0 —12 —9 —9 5 2.3 561.000 30
8.0 —18 —1 5 —16 6 —3.0 495.000 10
9.0 —24 —20 —21 7 -8.4 456.000 9

10.0 34 -30 6 —1 5.2 583.000 10
11.0 —42 —39 .39 9 —21.0 335.000 10
12.0 —51 —46 .48 10 —29.1 292.000 11
13.0 —60 -.57 .57 11 —37.2 254.000 48
14.0 .49 .43 12 —45.6 219.000 50
15.0 —76 —71 —71 13 —54.4 188.000 51
16.0 -44 78 79 14 —63.1 161.000 999
16.8 91 47 15 —71.3 136.000 999
17.0 —91 .42 -81 16 —78.5 115.000 999
18.0 .45 .7? ..e~ 17 -87.5 s€.~oo ~~~19.0 999 -66 —67 -82.4 80.200 999
20.0 999 -60 —63 19 —77.5 67.200 999
21.0 —65 -.53 .49 20 —67.2 56.800 999
22.0 -61 -49 —50 21 -64.6 48.300 999
23.0 —56 —51 —47 22 —61.7 41.100 999
24.0 —58 —46 .44 23 —58.8 35.100 999
25.0 -54 —46 .47 24 -56.2 30.000 999

• 26.0 -54 -45 -42 25 -55.6 25.700 999
27.0 —52 —48 —40 26 -52.7 22.000 999
28.0 -50 -~4 -36 27 -51.4 18.900 999
29.0 —46 —37 —32 28 —49.1 16.200 999
30.0 —44 —34 -31 29 —45.6 14.000 999

• 31.0 —45 —51 —24 50 —43.7 12.100 999
32.0 —45 —56 —23 51 —42.9 10.400 999
33.0 —42 —30 -25 32 —41.7 8.990 999
34.0 —30 —50 —19 33 —41 .9 7.770 999
35.0 —37 -14 — 19 34 —59.9 6.720 999
36.0 — 31 —15 —15 35 —37.4 5.820 999

56 -34.0 5.050 999

‘~~“~~~~ 151*
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• RIDIGHOSDX TIHT FLI GHT #9 OOVUIOTITZ RA V11480 FOR ESISS FLIGHT #9

1ST—KM ON1 0512 ALT—ZN TREP,C PRESS, 145 RH
0.5 23 25 93 27 0 29.4 1008.000 711.0 18 21 91 23 1 19.8 900.000 832.0 15 18 44 21 2 16.4 801.000 433.0 10 13 16 3 11.9 71Z.000 414.0 4 7 51 10
5.0 0 3 10 6 4 6.3 631.000 38
6.0 —6 —4 10 0 5 1.7 559.000 12

6 —4.0 493.000 117.0 —12 —10 10 —6 7 —9.9 434.000 118.0 —19 —17 10 13 8 —16.6 381.000 129.0 —25 —23 11 —20 9 —23. 1 333.000 1110.0 —34 -32 11 ~30 10 —30.4 290.000 1211.0 —42 —59 25 —39 11 —38.5 252.000 2112.0 —50 —48 28 —49 1~ —46.2 217.000 2513.0 .59 ~57 28 —59 13 —55. 0 187.000 2414.0 -.68 —66 28 9 14 —63.3 159.000 99915.0 45 —73 29 74 15 —70.6 135 .000 99916.0 —83 —78 30 —76 16 —78.7 114.000 99916.5 -86 999 28 999 17 -86.5 95.300 99917.0 —89 999 999 99~ is —84.7 79.500 99918.4 —85 —77 999 19 —74.3 66.700 99919.0 —70 —68 999 20 -69.0 56.500 99920.o —67 —6~ 999 999 21 —64.5 47.900 99921.0 —66 41 999 22 —61.6 40.800 99922.0 —63 —57 999 ~99 23 —60.2 34.800 99925.0 —59 —55 999 999 24 —58.1 29.700 99924.0 —59 —54 999 999 25 —55.2 25 .400 99925.0 —57 —52 999 999 25 —54. 1 21.800 99926.0 —54 —48 999 999 27 —50.9 18.700 99927.0 —51 —44 999 999 28 —46.1 16.100 99928.0 .47 —41 999 9~9 29 —42.3 13.900 99929.9 —46 —39 999 999 30 —43.2 12.000 99930.0 —44 —37 999 999 30 —44.6 10.300 99931.0 -45 —57 999 32 —44.8 8.920 99932.0 —44 —35 999 999 —40.8 7.700 99933.0 ~~~~~ —~~~ 999 34 —37.7 6.670 999• 34.0 —38 —30 999 999
999 DEMOTES MISSING D*Th

999 ~~~~~~~~ MISSING WiTh

~ IS8 R1DI05GH~~ TEST PLIGHT #10 CONJUNCTIVE RLWIJSONDE NOR 1)228 1IiIO~~ #10

ALT—KM 0511 01112 0513 0514 ALT-KM PIM P, 0 PRESS, 111 RH

0.5 23 24 99 26 0 27.2 1008.000 79 - -

1.0 20 21 95 23 1 20.2 900.000 84
2.0 17 15 51 18 2 16.1 801 .000 65
3.0 - 12 12 16 15 3 12.1 711.000 24
4.0 5 5 31 9 4 6.3 631.000 43
5.0 1 1 9 5 5 1.7 558.000 11
6.0 —3 —2 8 1 6 —2.4 493.000 11
7.0 —10 —10 9 -6 7 —9.9 434.000 10
8.0 —17 —17 9 — 14 8 —17.2 381.000 11
9.0 —24 —24 9 —22 9 —23.7 333.000 12

10.0 —32 —32 10 —31 10 —31.2 290.000 13
11.0 —40 —40 37 —40 11 —39.3 251.000 29
12.0 —49 —48 43 —51 12 —47.6 217.000 53
13.0 —58 —57 42 —61 13 —56.1 186.000 999
14.0 -66 -66 41 —7 1 14 —65.0 159.000 999
15.0 45 —75 41 —79 15 —73. 7 134.000 999
16.0 -83 999 40 45 16 -81.6 113.000 999
17.0 -89 999 40 -89 17 -89.8 94.300 999
17.2 -89 999 40 -89 

_____

• 18.0 -83 999 40 -86 999 S~~ YtL~ MISSING 8616
19.0 —75 999 40 -81
20.0 -66 -68 38 -73
21.0 -66 -67 34 -69
22.0 —64 —65 33 —65
23.0 —60 .61 29 —61
24.0 —59 —60 29 —60
25.0 —54 —56 22 —52

• 26.0 —49 —52 16 —48
27.0 —47 —50 13 —42
28.0 —45 -48 12 -40
29.0 —45 —48 12 —5 5
30.0 —45 —48 12 —33
31.0 —44 —48 13 —31
32.0 —42 —46 13 —28
33.0 —40 —45 13 —27
34.0 —38 —43 15 —24

• ,w .-
2~

-.• - 
- --_____________
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RMSS RADIOS0N~~ TEST PlIGHT #12 COMJIJNCTIVR RAWINS0N]~ FOR RMSS PlIGHT #12

ALT-KM 01111 01112 CR13 CR14 ALP-KM TEMP , C PRESS , MB RH

0.5 20 22 99 23 0 28.1 1009.000 77
1.0 17 20 93 2() 1 19.7 901.000 84
2.0 13 16 52 16 2 16.1 802.000 40
3.0 10 12 29 13 3 13.1 713.000 13 - -

4.0 5 7 28 8 4 8.0 632.000 14
5.0 0 2 29 2 5 2.6 559.000 14
6.0 —6 —3 35 —2 6 —3.6 494.000 15
7.0 —11 —8 27 —7 7 —8 .2 435.000 12
8.0 —19 —1 6 35 —15 8 —1 5.8 382.000 18
9.0 —26 —23 28 —22 9 —~~~~•~~ 334.000 15

10.0 —35 —32 32 3~ 
10 —30.3 291 .000 16

11.0 —43 —40 36 —38 11 —38.6 253.000 14
12.0- —51 —48 38 —46 12 —45.9 218.000 29
13.0 —60 —58 40 —46 13 —54.5 187.000 30
14.0 —68 —66 40 49 14 —63.6 160.000 999
15.0 —77 —75 40 54 15 —71.5  136.000 999
16.0 -86 —84 40 54 16 —80.0 114.000 999
16.0 —86 —84 40 57 17 —86.8 95.400 999
17.0 —90 -88 40 —61 18 —81.6 79.700 999
18.0 -.81 —78 40 57 19 —75.6 66.900 999 

- 

- -
19.0 —73 —71 999 999 20 —67.0 56.600 999
20.0 —69 —67 999 999 21 —64.2 48.100 999
21.0 —63 —60 999 999 22 63.5 40.900 999
22.0 —65 —63 999 999 23 —61.0 34.900 999
23.0 —63 —61 999 999 24 —58.8 29.740 999
24.0 —58 —56 999 999 25 -54.5 25.500 999
25.0 —55 53 999 ;,—9 26 —52.7 21.800 999
26.0 —52 .49 999 999 27 —49.8 18.700 999
27.0 .49 —47 999 999 28 —48.8 16.100 999

— 28.0 —50 —47 999 999 29 —4-8.4 13.900 999
29.0 -.49 ~44 30 —44 .0 12.000 999
30.0 —42 —40 999 999 31 —44.2 10.300 999
31 .0 - -43 —40 999 999

999 DENOTES MISSI NG DATA 
999 DENOTES MISSING DATA

C0NJU
~

CTIVE RAWI NSONDE FOR RMSS PLIGHT #13

93635 RJiDIOSOIThE TEST P110117 #13 ALT-KR TEMP,C PRESS, NB BR

ALT—KM 01111 CR12 01113 CR14 0 29.5 1007 .000 72 - -
1 19.4 899.000 87

0.5 23 23 24 23 2 15.2 800.000 36
1.0 20 20 22 20 3 12.4 711.000 is
2.0 16 16 17 16 4 6.4 630.000 19
3.0 13 13 14 13 5 1.6 558.000 21
4.0 7 8 8 7 6 —3.3 492.000 21
5.0 1 2 2 1 7 —9.2 434.000 15
6.0 —2 — 1 —1 — 1 8 —16.3 380.000 17
7.0 —8 —7 —7 —8 9 —23. 6 333.000 16
8.0 —16 —15 —15 —15 10 —30.6 290.000 31
9.0 —23 —22 —23 —22 11 —38.2 251.000 52

10.0 —31 —29 —50 —30 12 —46.7 217.000 58
11.0 —39 —58 —39 —38 13 —55.1 186.000 53
12.0 —48 —45 —47 —45 14 —63.2 159.000 999
13.0 57 .54 55 ..54 15 —72. 2 135.000 999
14.0 —65 —62 —63 —62 16 -80.0 113.000 999
15.0 —73 —69 —71 —69 17 —86.3 94.900 999
25.0 —53 —46 999 999 18 -83.8 79.000 999
26.0 -50 —44 999 999 19 —76.0 66.500 999
27.0 —47 —40 99 999 20 —69.9 56.200 999
28.0 —45 —37 —56 —40 21 —64.3 47.600 999
29.0 .47 .38 .34 —38 22 —66 .6 40.500 999
30.0 —42 —34 999 999 23 - —61.5 34.400 ~ I 424 - —58.9 29.400 999

999 DENOTES MISSING DATA 25 —55. 0 25.100 999
- 

- 26 —50.8 21.600 999
27 —49.5 18.500 999

• 28 —47.6 16.000 999
29 —47.8 13.700 999
30 —45.0 11.800 999

1•~- 31 —47.0 10.200 999
32 —46.5 8.790 999
35 —42.1 7.580 999
34 —38.5 6.560 999
35 —38. 1 5.690 999
36 —37.3 4.930 999
37 —35.5 4. 270 999
38 —32 .9 3.710 999

—32.7 3.230 999

I I - 

- 

999 DENOTES MISSING DATA

$6

~ 

~~~~~~~~~~~~ ~~~~
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CONJUNCTIVE RAWINSONDE FOR RMSS PLIGHT #14
R14SS RADIOSONDE TEST PLIGHT #14 ALT-KM TEMP ,C PRESS, NB RH

ALT—KM CUll CR12 01113 01114 0 28.5 1006 .000 69
1 19.7 898.000 83

0.5 20 26 23 3° 2 15.9 799.000 40
1.0 16 22 18 26 3 12 .5  710.000 15
3.0 9 15 12 19 4 8.0 630.000 21
4.0 5 11 7 5 2.9 558.000 31
5.0 0 6 3 10 6 — 3.6 493.000 746.0 5 0 —3 3 7 —8.5 434.000 15
7.0 —1 1 -5 -8 —2 8 —16 .2  381 .000 18
8.0 —18 —12 —16 10 9 —22.6  333.000 12
9.0 —25 —18 —22 —16 10 —29.8 290 .000 2010.0 —52 —2 6 —29 —23 11 380 252.000 65

- - 11.0 —41 —35 36 33 12 —46.0 218.000
12.0 —48 —42 —46 —41 13 —54.3 187 .000 5213.0 —57 —50 54 4~ 14 —62 .8 160.000 99914.0 —66 —59 63 15 —72.0 135.000 999L 15.0 —75 —69 —72 —68 16 —79.0 114.000 99916.0 —84 —78 —80 —76 vi —86. 1 95.400 99916.7 —91 —85 —90 —84 18 -85.5 79.600 99917.0 —91 —84 —88 —83 19 —78.3 66.600 99918.0 —91 —90 90 —69 20 —70.6 56.300 99919. 0 —75 —69 74 —69 21 —66 .4 47.600 999
21.0 :~~~ —6 3 _44 =61 999 DENOTES MISSING DATA

RMSS RADI OSONDE TEST PLIGHT #17 CONJUNCTIVE RAWINSONDE FOR RMSS PLIGHT #17
ALT-ZN CUll CH#~’ 01113 CH#4 ALT-KM TEMP ,C PRESS, MB RH
0.5 22 22 21 22 0 29.4 1007.000 671.0 19 20 19 19 1 19.9 899.000 81
2.0 16 17 16 17 2 17.7 800.000 193.0 11 11 11 11 3 12.5 712.000 48
4.0 6 6 6 6 4 6.8 631.000 35
5.0 0 1 1 1 5 1.9 559.000 10
6.0 —5 —4 —5 —4 6 — 3.5 493.000 9
7.0 — 11 —10 —10 —10 7 —9.8 434.000 108.0 —17 —16 —16 —16 8 —15.7  381.000 10
9.0 —24 —23 —23 —23 9 —22.4 333.000 14 - -

10.0 —32 —30 —31 —3 1 10 —29.1 291.000 15~1.0 —41 —39 —40 —40 11 ~36.0 252 .000 17s2.0 —48 —47 —46 —48 12 —46.1 218.000 1913.0 —57 —55 —54 — 55 13 —54.4 187.000 1914.0 —66 —63 —63 —64 14 —62.8 160.000 99915.0 —74 —72 —68 —69 15 —70.7 136.000 99916.0 —81 —78 —73 —77 16 —78.4 114.000 99917.0 —86 —83 —79 —80 17 —83. 5 95 .700 99918.0 —87 —85 —83 —83 18 —88.4 79.900 99919.0 —71 —68 —66 —68 19 —74.1 66.800 99919.2 —67 —65 —63 —65
999 DENOTES MISSING DATA
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1)153 RADIOSONDE TEST FLIGHT #19 BlISS RADIOSONDE TEST PLIGHT #20

ALT—UI 0511 01113 CR14 ALT KN 01111 CR02 01113 CR04

0.5 26 76 26 1.2 23 64 67 23
1.0 22 60 22 1.3 19 65 - 68 20
2.0 21 12 21 1.6 19 44 47 20
3.0 17 I I  16 1.8 18 29 31 19
4.0 7 11 10 2.1 18 23 26 19
5.0 2 17 5 2.9 18 14 18 17
6.0 —4 10 —2 3.1 17 13 16 16
7 0 —9 11 —6 3.3 16 9 11 15
8.0 — 17 11 — 14 5.7 999 55 999 999
9.0 —24 11 —21 6.2 999 66 58 999 I - 

-

10.0 —3 1 12 —29 6.4 —2 54 59 —2
11.0 —40 12 38 6.5 —4 48 56 999
12.0 -49 13 —46 6.8 999 999 999 999
15.0 —57 14 54 7.8 —14 4 6 —14
14.0 -.66 16 —63 8.4 —18 2 5 —16
15.0 —74 16 —71 9.5 —26 7 8 —24
16.0 —79 18 —77 —28 11 17 —25
17.0 -80 18 —78 9.7 —29 15 22 —26
18.0 —83 19 9.8 —31 15 22 —27
19.0 —75 17 —74 9.9 —32 16 22 —26
20.0 —63 15 —61 10.1 —34 16 23 —30
21.0 —62 15 —59 10.8 57 18 24 —34
22.0 —61 14 —58 11.8 —45 0 .43
23.0 —57 14 55 12.4 —51 7 10 —47
24.0 —56 14 53 12.5. —52 14 22 —49
25.0 —52 13 —50 1 2.7 —54 17 24 —50
26.0 —46 13 12.8 —55 19 24 —52

999 DENOTES MISSING DATA

29.0 —43 12 —41
30.0 —41 12 —39
31 .0 —38 12 —37
32.0 —38 12 —36
33. 0 .39 12 —36
35.6 —32 14 —34

JUl5 5 RADIOSONDE TEST PLIGHT #22

ALT—UI 01111 CR02 CR13 CR14
RUSS RADIOSONDE TEST FLIGHT #21 0.0 21 24 90 26

ALT—UI CH#1 CR02 CR13 CR14

25

4 0  10 8 10 8 - - - —

5 0 14 2 15 2 8.0 —19 —16 11 —14
— 

9.0 —26 —23 13 —21
q . — — —

- - 
) 12.0 23 —48 23 —48 — —— — 17.4 —80 —77 57 —75

18.4 —86 —83 37 —82
19.8 —84 —81 37 —~~~

20.4 —78 —75 37 —74
21.3 —68 -65 37 —65
22.4 — 69 —66 56 —65
23.4 —63 —62 36 —60
24.5 — 60 —58 34 —57

- I 
- 

25.5 —55 —50 32 —51
- 

- 26.7 - —49 —47 28 —46
27.8 —51 —48 26 —47
29. 0 —51 —49 25 —48
30. 1 —49 —46 24 —47
31.2 —45 —43 25 —42

-~~ - 32.3 —45 —42 24 -42
-. 

- 53.4 —43 —41 14 —41
34.5 —4 1 —40 24 —39

- - 35.6 —42 —41 27 —40
56.7 —36 —36 27 —54
37. 8 —30 —32 26 —29

- ~~~~~~~~~~~~~~~~~~~
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