
£ n c a r  l i b r a r y

03001

N A T I O N A L  S C IE N T IF IC  B A L L O O N  F A C I L I T Y  

A N N U A L  R E P O R T

f y  r a

National Center for Atmospheric Research



The National Center for Atmospheric Research is operated 

by the nonprofit University Corporation for Atmospheric 

Research under the sponsorship of the National Science 

Foundation.



CONTENTS

PAGE

II. Operations.......................................  2 - 1 1
Flight Services by the NSBF

Operations Improvements

Electronics Improvements

III. Engineering Development......... ...............  12 - 48

Miscellaneous Support Programs

Long Duration Development Program

Heavy Payload Balloon Program

IV. Administration........................... ....... 49 - 53

Personnel

Funding

Panel Meetings

V. Base Improvements....... ...................... .. 54

VI. Plans for FY 1980................................  55

Appendices

A. Flight Summaries

B. Evaluations by Scientists of Balloon-Borne 
Experiments

I. Summary........................................... 1





NATIONAL SCIENTIFIC BALLOON FACILITY 

ANNUAL REPORT - 1 OCTOBER 1978 - 30 SEPTEMBER 1979

During FY 1979, the NSBF conducted a total of 91 flight operations. 

This is an increase of 38%, from the previous year, accountable in part 

to a number of heavy load test flights.

Of these 91 flights, 73 were in support of science. This re

presents an increase of 24% in scientific flights over FY 1978. The 

remainder of the flights were: 14 heavy load tests, 3 long duration 

development and 1 training. There were 9 remote flights.

The overall success rate decreased slightly to 82.4%. The suc

cess rate on scientific flights is essentially constant at 83.6%.

Highlights of the year include the following:

A successful flight of the prototype long duration 

balloon system.

A successful heavy load test and development program 

leading to the lifting of the NASA moratorium on heavy 

load flights in March.

The support of the NASA Nimbus G-Lims Satellite„

These are discussed in detail in the later parts of this report.

I. SUMMARY
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FY 1979 marked the busiest operational year for the NSBF in 

the last 10 years, a total of 91 flights. Of these, 82 were flown 

from Palestine, 1 from Argentina, 3 from Australia, 2 from Canada 

and 1 each from Kingman, Arizona, Malden, Missouri, and Greenville, 

South Carolina. These flights were in support of 17 U.S. universi

ties , 14 foreign institutions, and 4 U.S. government laboratories.

The overall success rate 82.470. This represents a slight re

duction over recent years, partly attributable to the increased test 

activity.

There were 13 failures in the 73 scientific flights. Ten of 

these were balloon failures. One of these was a heavy-load tandem 

system for J. Ormes that failed at 17.4 km. (This system was procured 

in 1972 for a proposed Stratoscope II test flight.)

The balloon failures were distributed by size and types as 

follows :

II. OPERATIONS

FLIGHT SERVICES BY THE NSBF

VOLUME FAILURE MODE

2,003, 151 M3 At Launch

1,121,347 M3 At Launch

882, 076 M3 At Launch

735, 672 M3 At 20 Km

628, 709 M3 At 25.3 Km

595, 214 M3 At 27.0 Km

436, 079 M3 At Launch
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VOLUME FAILURE MODE

206,147 M3 

194,527 M3 

119,214 M3 At 25.6 Km

At Launch

At 17.4 Km

The other three failures were electronics failures. Two of these, 

1103-P and 1107-P, were for Dr. J. Harries, NPL, U.K. The analysis of 

the first failure indicated rigging error in the ballast hopper, lead

ing to a short in the telemetry circuit. This was corrected and the 

flight reflown, with a complete telemetry failure again.

Further investigation revealed that there was an error in the 

wiring list where a pin in the interface connector was listed as having 

no connections. The scientist used this pair for an unused ground 

wire in his cable. This pin actually had 28V from the transponder so 

when the transponder was commanded on, the main voltage to the package 

was shorted.

The third failure occured when a cell in the battery pack failed, 

resulting in an open circuit and loss of all telemetry.

The NSBF was asked by NASA in FY 1978 to support a series of balloon 

flights for correlation with the Nimbus 7-Lims Satellite. This involved 

having a number of balloons at float when the satellite orbit coincided 

with the balloon location. This was successfully accomplished with 3 

flights on 29-30 October, 3 flights on 8 November, 2 on 17 November,

2 on 5 April and 2 on 24 April.

These flights evidently proved quite useful. The NSBF has been 

advised (2 November 1979) that it is being awarded the 1979 NASA Group



Achievement Award for outstanding, dedicated, support and contribution 

to the Nimbus 7 Correlative Measurement Program.
3The average balloon volume (433,875 M ) and the average payload 

(1,281 Kg) are new records„ These can be attributed in part to the 

increased number of heavy-load test flights.
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Two new pieces of equipment have enhanced our meteorological 

support. The first is a system that allows us to review, on a stand

ard telephone line, the current radar scan of the nearest NWS weather 

radar. This has been most useful in forecasting thunderstorms and 

frontal activity.

The second system, again using standard telephone 1ines, connects 

a terminal at the NSBF with a computer bank of current weather data in 

Oklahoma City. Through this system we can obtain data not available 

on the existing teletype circuits.

Two new vehicles have been procured, an International 10 ton 

and a Ford 5 ton. These are used for both on-b^se use and remote site 

operations.

One of the downrange mobile stations has been completely renovated 

and placed in operation. The second trailer will be renovated during 

the coming year.

OPERATIONS IMPROVEMENTS
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ELECTRONICS IMPROVEMENTS 

Additional components have been procured to establish a dual 

telemetry and command capability. This will be installed in the new 

telemetry room during the coming winter. When operational, we will 

have the capability of full support of two flights simultaneously and 

check out while a flight is underway.

The down-range land line telemetry link was used on a scientific 

flight for the first time. Dr. Hoffmann, University of Arizona, was 

entirely satisfied with this service.

We have also established the capability of sending commands from 

Palestine through the down-range transmitter. This system has been 

tested but not yet used operationally.

Rosemount has discontinued their line of pressure transducers.

We have commenced procurement and testing of alternative transducers 

and have identified one which appears to meet our flight requirements.
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Figure 1. This chart shows how the NSBF balloon flight support 
has been distributed among the broad scientific 
disciplines.
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YEAR '68 •69 '70 '71
>72*
'73 '74 '75 '76 ***77 '78 1 79

NUMBER OF FLIGHTS 74 74 81 77 118 86 76 86 80 65 91
FAILURES 19% 16% 15% 19% 16% 17.4% 11% 16.3% 1U % 15.4% 17.6%

BALLOON 8% 91 6% 14% 12% 116% 6.5% 9.3% 7.5% 13.8% 14.3 1

ELECTRONICS 7% 31 31 31 2% 0% 1.3% 2.3% 0% 1.6% 3.3%

OPERATIONAL 11 11 4% 31 2% 5.8% 1.3% 4.7% 3.7% 0% 0%

WEATHER 31 31 2% 01 0% 0% 0% 0% 0% 0% 0%

UNKNOWN ---- ---- ---- ---- ---- ---- 1.3% ----- ---- ----- ----

**
18 Months Total
15 Months Total
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Iv£>1̂CTl r-̂o\
00r-'CTv

i
as
CT\

Figure 2. The number of flights attempted by the NSBF operations crew 
from all locations and the percentage frequency of failures 
are shown by years in both the graph and the table. The 
table also provides a breakdown by failure type.
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The major effort of the engineering department continued to be 

directed toward the long duration balloon development and heavy payload 

balloon programs. Both of these areas are discussed in more detail 

later in this report.

The NSBF continually strives to improve the support and the ad

vancement of balloon technology. This encompasses many areas such as 

scientific payload and balloon thermal analysis, ballast/valving manage

ment and balloon dynamics studies, and balloon design, stress analysis, 

and optimization, and balloon materials testing and development. To 

investigate these and similar areas requires a wide variety of skills, 

backgrounds, and facilities, with results benefiting both the heavy 

payload and long duration balloon development programs. In order to in

crease NSBF engineering test and analysis capabilities in these areas, the 

NSBF is currently in the process of implementing a new materials test lab 

and computer system.

Texas A & M University (TAMU), under contract to the NSBF, has con

tinued to support the NSBF engineering effort with analysis, research, 

and materials testing in nearly all areas of interest.

MISCELLANEOUS SUPPORT PROGRAMS

(1) Ballast/Valving Management

The program for developing better systems and procedures for 

optimizing ballast and lifting gas usage was continued. Present pro

cedures often result in dynamic overshoot of the balloon when trying to 

control diurnal excursions since inertia is allowed to develop before

III. ENGINEERING DEVELOPMENT
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ballasting is initiated. An automated and more efficient ballast/ 

valving system could smooth out this overshoot, reduce ballast re

quirements , and thus increase usable payload capability and flight 

duration. This finer altitude control capability might also enable 

atmospheric sampling experiments to fly predetermined altitude

time profiles.

One such proposed system calls for an on-board microprocessor 

to receive inputs (e.g., lifting gas temperature and pressure), pre

dict motion, and make ballast/valving adjustments prior to motion.

To accomplish this, a flight model which can predict motion, must 

first be developed for use in the microprocessor. Project effort 

for FY 1979 concentrated mostly on this problem.

Computer programs, for both analog and digital systems, have been 

developed to predict zero-pressure balloon motion. During FY 1979 

the model was modified to incorporate improvements in the atmospheric 

model and the treatment of gas loss. The resultant code was used to 

study several NSBF balloon flights for which balloon gas temperature 

and altitude were monitored. Using gas temperature as input, the pro

gram predicted altitude trajectories for comparison to the actual flight 

trajectories. An example comparison is illustrated in Figure 1. This 

simulation starts at a time when the balloon is in a stable float con

dition and then experiences a rise in gas temperature. As can be seen 

in Figure 1, predictions were in close agreement except during the 

transient phase of motion. The equations governing balloon motion were
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-15-

apparently too sensitive to small changes in gas temperature. A more 

accurate balloon thermal model is thus required. Further sensitivity 

studies are also needed to determine the influence of other parameters.

(2) Balloon Dynamics Study

A basic understanding of balloon behavior during ascent, float, and 

descent is necessary before better analytical design and performance anal

ysis procedures can be developed. A practical tool for gaining this in

sight would be a computer code capable of simulating balloon environment 

and balloon system behavior. Such a code would lead to better predic

tions of balloon flight trajectories. It would also be a great aid at 

this time in determining the feasibility of the proposed in-flight bal

last management system and in identifying the parameters which should be 

monitored for such a system.

A 1974 NCAR report by Kreith and Kreider presents a computer code 

designed to predict the vertical trajectory and thermal behavior of 

high altitude zero-pressure scientific balloons. It contains a mathe

matical model which simulates the heat transfer mechanisms and mechanical 

behavior of the system during all phases of flight- Vertical motion is 

determined as an interaction of gravitational, buoyant, aerodynamic drag, 

and inertia forces. Buoyant forces are functions of the balloon's thermal 

environment and the thermal properties of its materials. The resulting 

differential equations are solved by numerical integrations.

An effort was made by TAMU during FY 1979 to evaluate the capability 

of the Kreith/Kreider code for modeling zero-pressure balloons. The pro

gram was first modified for running on the TAMU computer system and de-
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veloped into an operational version. It was then used to simulate flights 

for which adequate balloon system characterizations and measured altitude

time histories were available. Computer altitude-time histories were com

pared to measured values for a 41.4 MCF balloon flight and the RAD II 

(experimental radiometric) flight. Results are presented in Figures 2 

and 3 respectively.

In general, agreement with flight data was only fair, and a sensitiv

ity study has not revealed any single factor to explain the discrepancies. 

It has been determined, however, that balloon temperature strongly influ

ences the trajectory. A more accurate thermal model may therefore sig

nificantly improve the results. Other deficiencies observed in the code 

are its general cumbersomeness and inefficiency. The Kreith/Kreider 

code should, however, provide a good foundation for future development 

of a more useful balloon trajectory computer code.

(3) Balloon Thermal Modeling

The design and analysis of a successful balloon system requires an 

accurate knowledge and understanding of balloon gas and wall thermal 

behavior. This is especially true for the more complicated long duration 

systems, e.g., Sky Anchor, under current development„ As a consequence, 

researchers at NSBF and TAMU have conducted a series of theoretical and 

experimental investigations designed to improve the understanding of bal

loon thermal behavior.

A simple equilibrium thermal model was first developed in 1978 for 

use in the analysis and interpretation of a series of test flight data 

which measured balloon film and gas temperatures under a variety of
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conditions. Subsequent study revealed that during daylight the aver

age balloon gas temperature, contrary to previous assumptions, was 

consistantly higher than the average wall temperature. A new simplified 

engineering thermal model was then developed which can predict both 

gas and wall equilibrium float temperatures with reasonable accuracy.

The FY 1979 effort concentrated primarily on improving under

standing of the gas/wall temperature difference so that a more detailed 

balloon thermal analysis model can be developed. In order to explain 

the observed flight phenomena of the lifting gas having a daytime tem

perature above the film and ambient temperatures, various possible 

heating mechanisms were studied. It was determined that helium absorp

tion and thermal gradients in the balloon film were not the answer.

It was also determined that the existence of convection cells probably 

could not explain the observed temperatures. Finally, it was concluded 

that the most likely explanation was the existence of a solar absorbing 

contaminate in trace amounts in the balloon gas, with the most likely 

candidate being water vapor.

In conjunction with this effort, two new balloon equilibrium thermal 

models were developed which assumed that the gas contained some type of 

absorbing contaminate. Before a more detailed balloon thermal analysis 

model can be completely developed, however, more flight data and better 

film radiative property measurements are required. A thermal test balloon 

system has been designed and ordered for this purpose.

(4) Balloon Design and Stress Analysis

Development and refinement of the balloon analysis and design com-
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puter programs continued through FY 1979. The effects of load tapes, 

material properties, and deformations are now included in the model. 

Methods to include the effects of thickness changes in the cap region 

on the resultant stresses were also developed and incorporated into 

the program. The resulting code has been used to compare the effects 

of different cap designs.

An investigation was also conducted during FY 19 79 to determine 

the effect on balloon stresses of the airflow over the balloon during 

ascent. Balloon shape and stress are dependent on the pressure dif

ferential (AP) across the envelope as well as the payload and balloon 

weight. Since the pressure distribution on the outside surface is 

affected by the airflow over it during ascent, the stresses will like

wise be affected. In order to determine this effect, pressure distrib

utions over typical ascending balloon shapes were calculated from poten

tial flow solutions. The studies indicated that the fluid flow would 

decrease the external surface pressure significantly enough to cause an 

increase in the AP across the balloon film in the apex region. An 

example case for a typical balloon (5.65 MCF) and ascent trajectory 

resulted in a 207o increase in circumferential stress while meridional 

stress was unaffected. • Maximum circumferential stress was found to 

increase with rate of climb while meridional stress was relatively un

changed, as illustrated in Figure 4.
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(a) November 1978 - Sky Anchor VIII

An attempt was made to launch Sky Anchor VIII from Kingman, 

Arizona on 17 November 1978. The balloon system consisted of 

a 117,091 M 3 (4.13 MCF) zero-pressure balloon, a 252 Kg (556 lb) 

payload, and a 35,483 M3 (1.25 MCF) super-pressure balloon.

The flight was aborted during inflation due to a misalign

ment problem between the super-pressure ballast balloon and the 

skirt. The skirt and load lines were not aligned properly with 

the balloon as folded in the box. During inflation the load 

lines remained caught in balloon folds preventing their realign

ment . The load lines thus exerted extra side loads on the "bear- 

paw" patches eventually pulling one loose, failing the ballast 

sphere. The problem has since been corrected with more careful 

folding procedures by the manufacturer.

(b) June 1979 - Sky Anchor IX

The Sky Anchor IX test flight was launched in the evening 

of 20 June 1979 from Palestine, Texas. The balloon system con

sisted of a 14,160 M3 (0.5 MCF) zero pressure balloon, a 147 Kg 

(323 lb) payload, and a 5132 M3 (.181 MCF) super-pressure balloon.

The launch went as planned except for a brief scare when the 

super-pressure spool would not open. This caused the zero-pressure 

balloon and test package to bounce around in a tethered condition 

briefly until the spool was forced open. The system survived with

LONG DURATION DEVELOPMENT PROGRAM

(1) Test Flights
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out any apparent damage and went on to fly successfully.

Ascent went normally, all ballast was dropped, and the 

balloon system reached a night float altitude of 27.7 Km 

(91.0 K ft). The system rose to 28.5 Km (93.5 K ft) the next 

day and was terminated that afternoon after a very successful

16 hour float. The package was recovered in good condition 

near El Paso, Texas. This marks the second successful flight 

of this system.

(c) August 19 79 - Sky Anchor X

In August 1979, the test flight of Sky Anchor X was con

ducted from Greenville, South Carolina. The system, consist-
3of a 117,091 M (4.13 MCF) zero-pressure balloon, a 256 Kg

3(564 lb) payload, and a 35,483 M (1.25 MCF) super-pressure 

balloon, was launched from the east coast to facilitate a 

trans-continental flight. This would allow the system to go 

through at least two sunrises.

The system was launched on the afternoon of 17 August 

1979. The launch and ascent went as planned with an average 

ascent rate of approximately 183 M/min (600 ft/min). All 

ballast was dropped the first night bringing the system to 

a float altitude of 36.0 Km (118 K ft) where it stayed the 

next day. The following night it descended to a float al

titude of 34.7 Km (114 K ft) as expected. Later during the 

night, however, it descended to 30.8 Km (101 K ft) and then 

rose back to the expected float altitude of 34„7 Km (114 K ft)
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where it stayed until sunrise. The system again floated at 

36.0 Km (118 K ft) the following day as expected. Termina

tion and recovery were normal with the package being re

covered near Las Vegas, Nevada.

The unexpected 3 hour descent to 30.8 Km (101 K ft) 

was later explained by extra cooling of the balloon gas caused 

by the system passing over an overcast area (cirrus and alto 

cumulus with tops to 32,000 ft) during the night. This was 

verified by the correspondence of the overcast condition with 

a sharp drop in down radiometer temperature and the extra 

descent of the system. The probability of weather conditions 

such as this will be allowed for in the design of future Sky 

Anchor systems by raising the required ballast effect.

The success of Sky Anchor X was a milestone in the long 

duration development program. It was the largest system of 

its kind ever to have flown successfully. A 256 Kg (565 lb) 

payload was floated through two sunrises (46 hrs) with a day 

float altitude of 36 Km (118 K ft).

(d) Summary

The successful flights of Sky Anchor IX and X made FY 

1979 a monumental year in the Sky Anchor test program. The 

many lessons learned in the previous flights are now paying 

off. An important lesson has been learned and a significant 

improvement has been made to the Sky Anchor system as a result 

of nearly every single flight as can be seen in the flight
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As a result of the Sky Anchor IX and X successes, the 

Sky Anchor balloon system is now approaching operational 

status. Current maximum payload capability is 227 Kg (500 lb) 

at a day float altitude of 39.6 Km (130 K ft) with a 1 to 2 Mb
3day/night excursion using a 72,800 M (2.57 MCF) super-pres

sure balloon with a maximum allowable skin stress of 10,000 

psi. Gradual improvement in super-pressure size and material 

strength capability is expected to increase payload capability 

significantly over the next few years. Maximum payload cap

ability is projected to be approximately 1000 Kg (2200 lb) 

by 1984 for a 39.6 Km (129.9 K ft) float with a 1 to 2 Mb
3excursion using a 232,000 M (8.18 MCF) super-pressure balloon 

with 15,000 psi maximum allowable skin stress.

Future Sky Anchor test flights are being planned to 

further refine and check-out the system. Major goals for 

the near future will be to check system reliability for 

longer durations and to check the reliability of larger 

systems.

(2) Winzen Nylon Film Development

Winzen International, Inc., under contract to NSBF, has con

tinued its work in the development of balloon-grade Nylon 12 film. 

Numerous laboratory extrusion runs have been made to study extrusion 

variables, plastic alloys of Nylon-12, and a whole new class of nylon

summary presented in Table I.



TABLE I 
SKY ANCHOR FLIGHT SUMMARY

SKY ANCHOR DATE BALLOON 
FLIGHT (MO/YR) SYSTEM*

PAYLOAD 
(Kg.) (Lb.) RESULTS/IMPROVEMENTS MADE

II

III

IV

V

VI

VII

VIII

IX

X

1-77

5-77

6-77

9-77

10-77

5-78

5-78

11-78

6-79 

8-79

iKJO'*I

*Balloon Systems: A-
B

B 245 540 Sphere Failed at 16 km (52 K ft) - Reefing sleeve slit. Shear wind
caused sailing./ Shortened tether line and used bottom (ballast) 
load to prevent sailing.

A 145 320 Successful - Floated for 47 hours at 29 km (94 K ft), day float
with maximum D/N excursion of 7000 feet.

B 233 514 Sphere Inadvertently Destroyed by Primer Cord Destruct Malfunction.
Primer cord destruct was inadvertently activated right after launch 
due to a short or static discharge./ Command box moved to base of 
sphere.

A 157 346 Launch Failure - Wind direction changed. Cross wind caused tether
line to snag on spool./ A low profile launch spool and pi-balls 
attached to tether line were adopted to avoid fouling of tether line.

B 234 516 Sphere Inadvertently Destroyed by Primer Cord Destruct Malfunction.
Primer cord destruct was inadvertently activated at 6 km (20 K ft) 
due to static discharge./ Electrically isolated destruct electronics.

B 262 578 Sphere Failed at 35 km (115 K ft). - Failure occured at float, 12
hours into flight, while dropping top liquid ballast.

B 250 550 Sphere Failed at 35 km (115 K ft). - Failure occured at float, 7
hours into flight, while dropping top liquid ballast. Impact of 
crystallized liquid ballast against sphere is,probable cause of 
Sky Anchor VI and VII failures./ Top liquid ballast removed.

B 252 556 Launch Failure - Sphere skirt and load lines were misaligned coming
out of box. Lines were caught in balloon folds during inflation 
causing side loads and sphere failure./ More careful folding pro
cedures adopted by manufacturer.

A 147 323 Successful - Floated for 16 hours at 29 km (94 K ft), day float
with maximum D/N excursion of 3000 ft.

B 256 565 Successful - Floated for 46 hours at 36 km (118 K ft) day float
with normal D/N excursion of 4000 ft and a brief maximum excursion 
of 17,000 ft due to cloud cover./ Probability of adverse weather 
conditions will be allowed for in future designs by raising re
quired ballast effect as necessary.

14,160 M3 (0.5 MCF) Zero Pressure Main Balloon; 5,132 M3 (.181 MCF) Super Pressure Ballast Sphere 
117,090 M^ (4.13 MCF) Zero Pressure Main Balloon; 35,480 M^ (1.25 MCF) Super Pressure Ballast Sphere
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polymers. Various alloying techniques and alloy combinations have 

been tried in an effort to improve low temperature properties and 

tear strength. Cold brittleness tests have normally been conducted 

first on each extrusion run so that further testing can be dropped 

if the cold brittle results are not encouraging. At this point no 

film candidate has shown the unique combination of properties hoped 

for in an improved balloon film. Testing, however, is not complete.

(3) Long Duration Exposure Facility (LDEF)

Work on the LDEF experiment continued during FY 1979. The 

LDEF is considered essential due to the controversy over the influ

ence of oxygen on the degradation of film properties. An under

standing of the effect of oxygen is necessary to evaluate the use

fulness of a ground UV simulation facility. The proposed LDEF ex

periment calls for candidate long duration balloon films to be ex

posed to the hostile environment of low earth orbit for a year to 

obtain reliable material response data* A study at TAMU determined 

that a space shuttle launched experiment was feasible using small 

film speciments (15" x 1/2").

During FY 1979 a mock-up of the experiment tray was designed 

and built, and a long-term schedule was developed. At present the 

experiment is tentatively scheduled to be launched into orbit by the 

shuttle in late 1982.

(4) Ultraviolet Damage Assessment System

An extens ive re port describing the ultraviolet (UV) test facil

ity was completed by TAMU and submitted to NSBF in FY 19 79 „ This report
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includes working drawings and equipment descriptions for the entire 

system which is now virtually complete. The system was originally 

concieved by Dr. L. D. Webb at TAMU where it was subsequently devel

oped under contract to NSBF. Future plans are to check out the sys tem, 

perform UV calibration, develop test plans, and perform the first 

series of tests.

The UV damage assessment system is a unique facility developed 

for the balloon community for the study of UV degradation of polymeric 

balloon films. The objective of this system is to simulate all con

ditions to which balloon films are subjected at float altitudes for 

the purpose of studying their effect on the mechanical properties of 

the films. The system consists of an altitude chamber for control of 

ambient pressure, temperature, and oxygen content, equipped with solar 

simulators especially energetic in the far ultraviolet (200-300 nm) 

and a multiple sample carrier. The sample carrier holds a large number 

of small diameter balloon film cylinders inflated with an inert gas and 

so arranged as to be uniformly exposed for conditioning equivalence 

among the samples. A pressurization system within the carrier enables 

selection and control of both film stress and film temperature. All 

the parameters controlled in the system are important to the design of 

balloons for long duration flights.

HEAVY PAYLOAD BALLOON PROGRAM 

The objective of the heavy payload effort during this past year 

has been to improve the flight success and relinquish the NASA imposed 

moratorium on heavy payload flights. The NSBF has sedulously pursued
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an improved flight success record for heavy payload balloons. As a 

result a 75% success record has been attained with heavy payload bal

loon flights this year. This compares to a 50% success during 19 78,

57%, success during 1977, and 75% success during the period from 1974 

to 1976.

The intensive effort to regain an acceptable success record for 

heavy payload flights spanned the entire life cycle of a balloon.

From conception of the flight requirements to analysis of the data 

obtained from the flight. Areas of investigation were:

1) Balloon design and stress analysis

2) Balloon design criteria

3) Launch techniques

4) Launch spool to balloon damage assessment

5) Heavy payload balloon flight performance

6) Quality assurance.

(1) Balloon Design and Stress Analysis

An extensive effort was initiated in FY 1978 to more accurately 

describe the state of stress in a balloon to see if any anomalies could 

be aggravated by the heavy load condition. Texas A & M University (TAMU) 

has been extremely instrumental in the development of this capability.

A stress analysis program has been developed without many of the conven

tional assumptions the most significant being that of zero circumferential 

stress. The analysis program will describe the stress in an as manufac

tured balloon at design and off-design conditions. Figure 5 illustrates
3the results of an analysis performed on a 1,174, 300 m (41.47 MCF) natural
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shaped, zero pressure balloon.

It can be seen that the meridional stress is most severely 

affected by low temperature which would be expected over a cloud deck 

at night. The maximum stress is 1,866 psi at the bottom of the bal

loon. The yield stress of this material at -70° C as reported by 

Alexander is about 4,000 psi. Therefore, the presence of a hole or 

other defect could create an aggravated state of stress of sufficient 

magnitude to eliminate any practical margin of safety.

(2) Balloon Design Criteria

In past years, Winzen balloons were designed to carry a nominal 

payload to a given altitude. This then determined the minimum and 

maximum recommended payloads. However, when the balloons were actually 

flown, payload weights had generally changed and often were flown with 

payloads closely approaching the maximum recommended payload. Also, 

during the design stage of the caps, free lift of 10% was often used 

in the design process for cap thickness for balloons. In addition, the 

caps were generally designed for a tropopause height of 12.2 kilometers. 

If two caps were required, then the cap length was set to contain the 

gross inflation bubble for 10.7 and 13.7 kilometers. If three caps 

were used, the cap lengths were set at 9.14, 12.2, and 15.2 kilometers 

or at 6.10, 12.2, and 18.3 kilometers.

The NSBF noted in 1977 an apparent deficiency in the cap length 

design. Shortly after the balloon is released from the launch roller, 

the balloon film has a tendency to fan out or "sail". If the sail is 

large enough it will propogate beyond the edge of the heavier, protective
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caps. Once this has occurred the probability of a balloon failure 

is greatly enhanced. These design criteria then present a problem 

from the standpoint of launch dynamics.

After much discussion between WII, NASA-WFC, NSBF and TAMU a 

new conservative design criteria was established. The criteria is:

a. Three payload weights are now given to the balloon 

manufacturer for design. They are: (a) suspended load 

at launch, (b) suspended load upon arrival at float, 

and (c) the minimum expected suspended.

b . The suspended load at launch will be 80% of the 

maximum recommended payload.

c . The maximum gross inflation is determined by 

adding the maximum recommended payload, balloon 

weight, and 12% free lift.

d. The overall shell and cap thickness is determined 

by using the maximum gross inflation.

e. The length of the caps are determined as follows:

(.1) The length of the first or shortest cap

is determined by the amount of bubble required 

to enclose the maximum gross inflation, (with 

a 50° cone angle, and standard temperature and 

pressure) and multiplied by a factor of 1.25.

(2) Each succeeding cap extends 15 feet past 

the preceding cap.

It was felt that by utilizing this design criteria for heavy
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balloons, a more conservative balloon could be built. It also 

offered a more consistent design.

A series of heavy payload flight tests were performed with con

servatively designed balloons to demonstrate the new design criteria 

had not adversely affected the performance of the balloons. The bal

loons were chosen to represent the 1.5, 7 and 11.5 x 1 0 cubic meter

classes. The following table summarizes the new conservative designs

test flown. and compares them to their predecessors.

OLD NEW OLD NEW
VOLUME VOLUME. WEIGHT WEIGHT A VOLUME A WEIGHT

(X 10s m3) (X 105 in*) (kg) (kg) (X 105 m3) ... (kg)__
1.603 1.968 753 888 0.3653 135
6.286 7.943 1604 2022 1.657 417

11.213 11.743 2292 2629 0.0530 337

Five test flights of these balloons were attempted. The 1.5 and 

7 x 10B m3 classes were demonstrated successfully. Test flights of the 

11.5 x 105 m3 class resulted in two consecutive failures. These flights 

are summarized in the following table.

BALLOON GROSS FLOAT
VOLUME 
: 105 m3)

FLIGHT
NUMBER

FLIGHT
DATE

PAYLOAD
(kg)

INFLATION
(kg)...

ALTITUDE
(km)

BALLOON
PERFORMANCE

1.968 1118-PT 12-17-78 2404 3621 29.0 Successful
7.943 1120-PT 1-24-79 2631 4763 Inflation Tube Failure

11.743 1122-PT 2-9-79 2865 6043 Failure at Launch
7.943 1126-PT 3-8-79 2631 5080 36.1 Successful

11.743 1131-PT 4-12-79 2858 6070 37.7 Failure

In addition, six (6) 1heavy, scientific payloads have been flown

successfully with conservatively designed balloons. These flights are 

summarized in the following table. All newly designed heavy payload



-34-

balloons are being designed to conform with the conservative design 

criteria unless specified otherwise.

BALLOON GROSS FLOAT
VOLUME 
(X105 m3)

FLIGHT
NUMBER

FLIGHT
DATE

PAYLOAD
(kg)

INFLATION
(kg)

ALTITUDE
(km)

1.968 1132-P 4-23-79 2367 3639 29.0
9.716 1137-P 5-13-79 2183 4548 37.5

' 12.04 1139-P 5-14-79 2096 4903 38.4
1.968 1148-P 6-14-79 2515 3827 28.7
7.943 1151-P 6-21-79 2631 4649 36.0
4.757 1152-P 6-27-79 1857 2880 35.7

BALLOON 
PERFORMANCE

Successful 
Successful 
Successful 
Successful 
Successful 
Successful

(3) Launch Techniques

The launch technique utilized by the NSBF and the kinetics involved

create undefined loading that has not previously been considered in the

design of balloons. The launch phase of a heavy payload balloon is also

the most apparent time at which failure or damage is likely to occur.

Investigations including developmental work and tests were performed

on this aspect of the balloon1s life cycle in an effort to decrease the

probability of launch induced failures. The vertical inflation technique,

tow balloon assisted dynamic launch and soft-collar-restraint/dynamic

launch were investigated and tested. The following is a synopsis of the

work performed and tests conducted.

a) Vertical Inflation Technique

It has always been recognized that the vertical inflation

and launch method is most desirable and is the method that

subjects the balloon to the least hazards from handling and

launch dynamics.
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To utilize the advantages of a vertical inflation it 

is necessary that we have a balloon system that is essentially 

impervious to at least a moderate wind during inflation and 

launch and can be controlled and handled in a manner that does 

not damage the material or balloon structure. A balloon 

sheathed in a strong reefing sleeve with a controlled opening 

sequence is a possible solution to this requirement.

In an attempt to verify the reefed balloon design utiliz

ing a controlled sleeve opening, a previously manufactured bal

loon was used. The balloon used was a Winzen single cell, 1.826 

x 10s m3 (6.45 MCF) natural shaped, fully tailored with a 38.1 

micron wall and two (2) 38.1 micron caps. The balloon was de

signed by the Smalley computer code to carry a minimum payload 

of 3,629 kilograms to 26.0 kilometers with a maximum payload 

potential of 6,350 kilograms.

The special features of this balloon were:

1. Fabric reinforced sleeve with 14 restraint lines 

to be severed during vertical inflation (Figure 6).

2. One fabric reinforced inflation tube attached 

to a load tape for inflation from the bottom.

3. Two sets of handling lines to prevent bubble 

rotation during inflation.

4. An auxiliary drop box destruct device to 

supplement normal balloon destruct.

The balloon was manufactured in March, 1973, and modified in 

August, 1978 to add the reefing sleeve design.
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H I- SLIP POLY 
LINER

CANVAS POCKETS 
(Line Cutter)

RESTRAINT LINE 
SHEATH

REEFING SLEEVE 
(Spinnaker Material , 
Tailored to Gore Shape)

BALLOON MATERIAL 
CROSS SECTION

INFLATION
TUBE

ELECT. CABLE 
SHEATH

FLANGE

TEAR PANEL 
( I mil. Stratofilm

6 “ wide)

RESTRAINT LINE 
(14 to ta l )

PROTECTIVE FLAP 
(Spinnaker Material)

FIGURE 6 —  REEFING SLEEVE CONFIGURATION



-37-

The test plan was to inflate the balloon to 6,237 kilo

grams and launch the system with a suspended load of 3,856 

kilograms utilizing the Stonehenge launch technique.

The test was initiated at 0600 CDT 20 October, 1978. High 

winds, 20 knots at 305 meters, delayed laying out the balloon 

for 1 hour. The balloon was inflated successfully to a vertical 

configuration. However, due to the general condition of the 

balloon, the decision was made not to fly the system. Factors 

influencing this decision were damage noted in the red packag

ing sleeve; a twist in the lower handling lines due to incorrect 

installation; a tape tab noted at the lower end of the destruct- 

V; the deployment of the material in a rope like fashion above 

the restraint lines, and the tightness of the restraint lines 

around the balloon.

The balloon was inflated to a gross lift of 2,585 kilograms. 

The last restraint line severed was the 11th. The balloon and 

payload were positioned in alignment with the wind. The system 

was erected to a near launch configuration, winched down and 

the balloon recovered.

At present, the NSBF feels four additional vertical inflation 

tests are required before the system can become operational.

These tests should be as follows:
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BALLOON
VOLUME 
(X IQ8’ m3) CONSTRUCTION PAYLOAD TEST TYPE

0.566
0.566
1.416
3.285

50.8 micron shell 1814 kg Static
25.4 micron shell 680 kg Static
12.7 micron shell 1814 kg Static
17.8 micron shell 1814 kg Flight

b) Tow Balloon Assisted Dynamic Launch

Immediately after release from the launch roller during the 

dynamic launch process, the balloon will often assume what is 

referred to as a "mushroom" shape. As the balloon straightens 

out, the top fitting is many times thrust out of its pocket with 

a snapping action causing unusual stresses in the end cap area 

and exposing the surrounding material to abrasion by the fitting 

itself.

In contrast to this violent action of the balloon bubble and 

subsequent distortion of the shape and material, balloons carrying 

top mounted payloads, that employ a tow balloon for keeping the 

top mounted load in the correct orientation, seemed to retain their 

shape rather well throughout the initial phases of the dynamic 

launch. In this technique the tow balloon is selected by volume 

to be completely full when it has sufficient lift to carry the 

top mounted payload and keep it in the proper position. The tow 

balloon is cut away after the payload is launched and the balloon 

has achieved a shape where it carries the top weight correctly.

The following flights were conducted utilizing tow balloon 

assists.
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ZERO PRESSURE
FLIGHT VOLUME GROSS INFLATION TOW LIFT
NUMBER (X 105 m3) (kg) (kg) STATUS

1080-P 0.6513 437 36.7 Success
1083-P 2.067 1428 42.2 Success
1091-P 7.357 3027 42.2 Success
1092-P 20.02 2653 42.2 Failure
1093-P 6.286 4896 42.2 Success

Upon reviewing the video tapes of these flights the following 

conclusions were drawn:

1. The tow balloons did appear to keep the top end 

fittings more towards the middle of the bubble.

2. The overall shape of the bubble did appear to 

have a better shape.

3. Larger tow balloons with more lift would prob

ably improve the bubble shape even more.

4. The use of the tow balloons do present opera

tional problems with more support vehicles required 

to erect the tow balloon.

5. Due to present operational methods available, 

damage could be introduced to the main balloon by 

the erection of the tow.

The NSBF will continue to investigate the possibility of 

using tow balloon assists.

c) Soft-Collar-Restraint/Dynamic Launch

One of the most damaging and severe conditions experienced 

during the dynamic launch of large balloons is that in which the
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balloon assumes the shape of a large "spinnaker" sail. Analysis 

shows that most of the single cell heavy load balloon failures 

seem to occur during the first 60° of ascent after release from 

the balloon bubble restraining device. If it is possible to 

measurably reduce the danger of damage to the balloon film during 

this period the failure rate should be reduced dramatically.

During the early part of the study program, a collar restraint 

design for use with a winch up system was favorably looked upon. 

However, as more study was made of the "sailing" effect occurring 

in the balloon at launch, it became evident that a much simpler 

approach may be possible. This approach utilizes a "soft" expand

able collar which is placed around the balloon several feet below 

the spool. The collar is then cinched tight to prevent slippage. 

When the balloon is released, the bubble rises upward and for

ward. As the balloon tries to develop a sail, the collar pre

vents the "opening" of balloon material below its location. 

Meanwhile the collar is flexible enough to expand with the 

expanding material; therefore distributing the load over the 

collar surface area. As the balloon becomes erect, the collar 

is released and allowed to fall free of the balloon.

The collar is constructed of 2 plys of denim. The denim 

is tailored to form a cylindrical restraint. The top and bot

tom circumference measure 102 cm. and the height measures 51 cm. 

Attached to the back side of the denim are 5, equally spaced,

1.27 cm. diameter bungy cords. The length of these cords is 51 cm.
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The ends of the collar are laced together with a single 

1,360 kg Kevlar® braided cable. Two 2801 Holex, non-outgas- 

ing 1ine cutters sever the braided cable and allow the collar 

to retract and fall away from the balloon.

A small (0.9 kg) command receiver package attached to the 

collar detonates the line cutters.

Five tests utilizing a variety of balloon sizes and pay

loads were conducted to evaluate the effectiveness and per

formance of the collar. The table below summarizes these 

tests.

BALLOON 
VOLUME 

(X 10s m3)

0.8325
3.262

11.21

1.423
6.286

GROSS INFLATION 
....lk-gJ________

1134
1960
5560
2444
4824

PAYLOAD
J M 1 _______

1197

1592
2736

TYPE TEST

Static
Flight
Static
Flight
Flight

TEST DATE

12-12-78
2-26-79
2-26-79
3-5-79 
7-22-79

Two collar designs were utilized in these tests. The 

collar illustrated in Figure 7 was utilized in tests with gross 

inflations up to 2,450 kg. A second collar was designed to 

function with gross inflations up to 5,900 kg. Static tests 

were performed on each collar design prior to an actual flight 

test.

In the static tests the balloons were inflated and released 

from the spool but not released from the launch vehicle. The 

balloons were then valved down and inspected for damage. Three
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(3) successful test flights, two (2) of heavy payloads, were 

accomplished. After the successful completion of the third 

test flight the soft collar restaint was recommended for 

operational use.

The soft collar has been utilized successfully on two 

operational flights, flight 1168-P and 1173-P. The following 

table summarizes these flights.

FLIGHT
BALLOON VOLUME GROSS INFLATION PAYLOAD NUMBER RESULT

7.357 x 10B ma 2,754 kg 308 kg 1168-P Successful
11.213 x 106 m3 5,883 kg 2927 kg 1173-P Successful

The performance of the soft collar restraint has been 

excellent and the NSBF will recommend its use on those flights 

where a successful launch without the collar is questionable.

Several collars are being fabricated to accommodate all com

binations of balloon size and gross inflations.

(4) Launch Spool To Balloon Damage Assessment

To determine the effect and the extent of the effect of the com

pressive loading on the balloon, a series of six tests were performed.

In these tests, segments of three different balloons were subjected to 

inflation loads in the launch spool. The segments were removed, visually 

inspected and tested for damage. Control segments of balloon which 

were not loaded were utilized as a reference for damage assessment.

A new 91.4 cm. (36 inch) diameter launch spool (Figure 8) was 

designed, fabricated and utilized in the tests. The heavy payload 

balloon des igns utilized in the tests we re chosen for film gauge
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and flight success. The following table summarizes these tests.

BALLOON VOLUME

1.603 x 10 m3

1.603 x 10 m3

5.947 x 105 m3

5.947 x 105 m3

8.838 x 10 m3

8.838 x 10 m3

CONSTRUCTION

Inflated Section
25.4 micron shell
38.1 micron cap
Straight Section
25.4 micron shell
38.1 micron cap
Straight Section
15.2 micron shell
20.3 and 22.9 micron 
caps
Inflated Section
15.2 micron shell
20.3 and 22.9 micron 
caps

Straight Section
12.7 micron shell
3 each - 15.2 micron 
caps

Straight Section
12.7 micron shell
3 each - 15.2 micron 
caps

LAUNCH
SPOOL

DIAMETER

40.6 cm.

40.6 cm.

40.6 cm.

40.6 cm.

33.0 cm.

91.4 cm.

LOADING OR 
GROSS INFLATION

3493 kg 

3493 kg 

3334 kg

3334 kg

3357 kg

3357 kg

BALLOON
FLIGHT
SUCCESS

71%

71%

100%

100%

0%

0%

All balloon segments have been visually inspected, anomalies re

corded, cutout and retained for further evaluation. Although numerous 

anomalies have been found none appear to have resulted from launch spool 

loading.

Initial analysis of the material testing results does indicate 

small variations in material properties. Results from the new, large

91.4 cm. diameter spool indicate less variation. Final data reduction 

has not been accomplished at this time, and further material testing 

may be necessary to ascertain definite conclusions.
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Based on the anomaly and preliminary data analysis the NSBF plans 

to put the new large diameter launch spool into operation for the 1980 

spring turnaround.

(5) Heavy Payload Balloon Flight Performance

Several test flights of heavy payload balloons with questionable 

flight success records were conducted. The purpose of these flights 

was to obtain flight performance data of successful and unsuccessful 

heavy payload flights.

On-board instrumentation was located on the main package and on 

the apex fitting of the balloon. Instrumentation on the main package 

consisted of the following:

1. Altitude sensors

2. Ambient air temperature sensors

3. Upward radiation sensor

4. 3 axis accelerometer array

5. 16 mm movie camera

6. 16 mm high speed movie camera

7. Super 8 mm movie cameras

8. TV camera with pan, tilt and zoom

9. TV camera with wide angle lens

The instrumentation package mounted in a valve location on the top fit

ting consisted of the following:

1. Apex plate temperature

2. 3 axis magnetometer

3. 3 axis accelerometer
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4. Internal pressure head 

5o Helium temperature

6. 3 skin temperatures 

7 o 2 axis inclinometers (+ 25°)

The test flights flown in support of this effort are summarized

in the following table.

BALLOON 
VOLUME 
: 10B m3)

FLIGHT
NUMBER

FLIGHT
DATE

PAYLOAD
(kg)

GROSS
INFLATION

(kg)
ALTITUDE

(km)
BALLOON

PERFORMANCE

1.603 1102-PT 10-28-78 2368 3433 29.0 Success
9.653 1116-PT 12-10-78 2177 4257 38.4 Success
3.262 1123-PT 2-26-79 1197 1960 35.7 Success*
1.423 1125-PT 3-5-79 1592 2419 29.0 Success*
6.286 1154-PT 7-22-79 2736 4840 35.4 Success*

* Indicates the soft-collar -restraint was utilized in the launch.

(6) Quality Assurance

As in any manufactured item or system, the quality control exercised 

plays a very important role to the success or failure of the product.

This is especially true in ballooning where large amounts of material 

are handled and the entire fabrication and flying of a balloon involves 

continuous exposure to people.

Quality assurance is a concern of the NSBF in its own operations 

as well as the balloon manufacturers. To improve in this area the NSBF 

plans to initiate a quality control program for its operations.

The balloon manufacturers have been cooperatively working with the 

NSBF in reviewing their quality assurance program. Several trips to the 

Winzen International plant have been made by NSBF personnel to review
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their quality assurance procedures. The NSBF will continue to work 

on a cooperative basis with the manufacturers in this area.
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PERSONNEL

The staff of the National Scientific Balloon Facility on 30 

September 1979 (the end of FY 1979) consisted of forty-nine (49) 

full-time positions and one (1) part-time employee. The regular 

full-time staff allowance is classified as follows:

IV. ADMINISTRATION

Administration - 6

Clerical - 3

Engineers - 5

Guards - 4%

Machinist - 1

Maintenance - 1

Mechanic - 1

Pilots - 2

Support Scientists - 2

Technicians

TOTAL

- 24

49%

Staff changes for FY 1979 were as follows:

1. 1 October 1978 - Art Gusa, Billy Harrison, and Marvin Riley 

were promoted to Balloon Technician II.

2. 1 October 1978 - Theo Johnson was promoted to Electronics 

Technician II.

3. 1 October 1978 - Charles Palmer, Robert Kubara, and Bruce 

Cunningham were promoted to Senior Managers.

4„ 1 October 1978 - Oscar Cooper and Mack Gore were promoted
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5. 1 October 1978 - Jarvis Lehmann was promoted to Level II 

Engineer.

6 . 1 October 1978 - Alice Cradler was promoted to Senior Buyer.

7<, 1 October 1978 - Bettie Furman was promoted to Administrative 

Assistant.

8 . 28 December 1978 - W. Jackson Snider resigned as Electronics 

Engineer.

9. 1 January 1979 - Johnny Mac Ingram was promoted to Master 

Technician.

10. 1 January 1979 - Harold Dean was promoted to Balloon Technician

11.

11o 1 March 1979 - Mary Beth Reno was promoted from Casual Clerk- 

Typist to Administrative Secretary.

12. 1 March 1979 - Nuel Woolverton was promoted to Lead Security 

Guard.

13. 5 March 1979 - Atlee Fritz was hired as Meteorologist (Support 

Scientist II).

14. 12 March 1979 - Javiel Quintanilla, Jr., was hired as a Plant 

Maintenance Technician (Intern).

15. 19 March 1979 - John Bennett was hired as a Balloon Technician

I.

16. 30 March 1979 - Randall Brown resigned as Engineering Technician.

17. 1 April 1979 - Boyce Worley was promoted to Support Scientist II.

18. 4 June 1979 - James Rotter was hired as an Aerospace Engineer 

(Level III).

to Level III Engineers.
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19. 4 June 1979 - Lawrence Farley was reclassified from Electronics 

Technician II to Engineering Technician.

20. 25 June 1979 - Harold Morris was hired as a Pilot II.

21. 25 June 1979 - Dennis Gray was hired as a Machinist.

22. 29 June 1979 - William Harriman resigned as a Machinist.

23. 20 July 1979 - I. Steve Smith, Jr., resigned as an Aerospace 

Engineer (Level III).

24. 3 August 1979 - Don Gage resigned as a Pilot II.

25. 6 August 1979 - John Sparling was promoted to Supervisor, 

Electronics Section.

26o 6 August 1979 - Robert Perrin was promoted to Assistant Super

visor, Electronics Section.

27. 6 August 1979 - Earl Smith was promoted to Electronics Engineer 

(Level II).

28. 10 September 1979 - James Crocker was hired as an Electronics 

Technician III.

FUNDING

FY 1979 NSBF BUDGET

Salaries $ 888,756

Benefits 178,639

Materials and Supplies 157,986

Purchased Services 372,783

Travel 35,685

Equipment 66,151

TOTAL $1,700,000
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PANEL MEETINGS

Two meetings of the NSBF Advisory Committee were held during the 

year. The first meeting was January 16, 17 and 18 in Palestine, the 

second was June 25 in Boulder.

At the first meeting, the Panel reviewed the previous years 

operations, the status of the long duration program, the heavy load 

program and the SPEC review. Other items discussed were Mexico over

flights, the NSBF budget, dual flight tower capabilities, international 

ballooning problems and the ris ing cost of balloons. The Panel con

curred with the proposal to close the base for maintenance for 30 days 

yearly. At Tesi's request, the Panel agreed to prepare a document 

detailing the achievements of balloon-borne astronomy over the last

3-5 years.

The second meeting considered the NCAR suggestion for cost recovery

of NSBF-Wallops relations, the Southern Hemisphere program, the long

duration and heavy load programs, the status of NSBF engineering and

the user's manual. The scientific report prepared by the Panel has

been received by NCAR and has received excellent reviews.

Members of the Panel during FY 1979 were as follows:

* Dr. D. Kniffen, NASA - Goddard Space Term expires in Spring 1980
Flight Center

** Dr. G. Fazio, Smithsonian Term expires in Fall 1979
Astrophysical Observatory

Dr. L. Heidt, National Center Term expires in Fall 1980
for Atmospheric Research

Dr. W. Lewin, Massachusetts Term expires in Spring 1982
Institute of Technology
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Dr. D. Muller, University 
of Chicago

Dr. M. Pelling, University 
of California, San Diego

Dr. S. White, University 
of California, Riverside

Dr. R. Chasson, University 
of Denver

Chairman, June Meeting

Chairman, January Meeting

UCAR Representative, June Meeting

Term expires in Spring 1982 

Term expires in Spring 1982 

Term expires in Fall 1982
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V. BASE IMPROVEMENTS

A balloon storage building is under construction. This build

ing is located to the south of the access road to the pad and adjacent 

to the NASA trailer.

Storage of containers used for shipping of scientists' equipment 

has proven to be a problem in the staging building. A shed has been 

bu ilt to the west of the staging building for storage of these con

tainers . This should relieve some of the crowding during the busy 

periods.

We have completed the conversion of the Vargo Building into the 

engineering laboratory. Test equipment is being moved in and the lab

oratory will be in operation during the coming year.

The radar has been relocated from the old pad to a site to the 

north of the staging building.
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We will continue to provide operational and engineering support 

to all authorized scientific groups. The number of flights is expected 

to decrease from FY 1979 to 80 - 85 flights.

The base will be closed to flight operations from 15 December 

to 15 February. This period will be used for maintenance and for 

moving the flight control and telemetry functions to the staging build

ing. Electronics will be moved into the former balloon storage bay 

which is being renovated.

The engineering laboratory will become completely operational dur

ing the early part of the year. Materials testing will be moved from 

TAMU to the NSBF.

Development of the new CIP will be completed and procurement com

menced in FY 1980.

The long duration program will continue to receive priority. Ad

ditional test flights are planned and the design of the airborne elec

tronics package completed.

Remote flights are planned from Brazil, Hawaii, Australia and the 

northern and mid-latitudes of the U. S.

VI. PLANS FOR FY 1980
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S U M M A R Y  OF FLIGHTS

FLIGHT

NUMBER
DATE

EXPERIMENTER
a

ORGANIZATION
TYPE OF 

EXPERIMENT

BALLOON
VOLUME
(M3)

GAUGE & 
MATERIAL MANUFACTURER

PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT (MB)
FLIGHT
SUCCESS

19 78

1092-P 1 Oct. Dr. G. Frye 
Case Western 
Reserve Univ.

Gamma-Ray Experiment 2,003,151 12.70 Poly Winzen 1,292.0 N/A N/A Balloon Failure 
At Launch

1093-P 2 Oct. Drs. A. Dean/ 
G. Villa 
SRC/CNR

Gamma-Ray Experiment 628,709 20.32 p, Poly Winzen 2,767.0 N/A N/A Balloon Failure 
At 25.3 Km

1094-P 4 Oct. Dr. G. Frye 
Case Western 
Reserve Univ.

Gamma-Ray Experiment 727,514 12.70 (j, Poly Winzen 963.5 18.5 2.20 Success

1095-P 6 Oct. Dr. E. Chupp 
Univ. of New 
Hampshire

Gamma-Ray Experiment 433,488 12.70 ^ Poly Winzen 1,198.9 18.0 3.30 Success

1096-P 7 Oct. Drs. A. Dean/ 
6. Villa 
SRC/CNR

Gamma-Ray Experiment 1,121,350 20.32 p, Poly Winzen 2,857.6 6.8 3.75 Success

1097-P 11 Oct. Drs. R. Zander/
Jo Kaplan 
Univ. of Liege/ 
Univ. of Chicago

Atmospheric Sciences 119,266 15.24 p, Poly Winzen 1,170.2 6.0 10.1 Success

1098-P 17 Oct. Dr. B. Teegarden 
NASA-GSFC

Gamma-Ray Experiment 435,858 17.78 ^ Poly Winzen 1,460.0 14.7 4.7 Success

1099-PT 20 Oct. NSBF Reefed Balloon Launch 
Feasibility Study

182,642 38,10 ^ Poly Winzen N/A N/A N/A Success

1100-P 24 Oct. Dr. B. Bates 
Queens Univ.

Ultra-Violet Experiment 882,006 15.24 p, Poly Winzen 1,478.6 3.2 2.70 Success

1101-P 27 Oct. Dr. P. Dunphy/ 
Dr. E. Chupp 

Univ. of New 
Hampshire

X-Ray Experiment 329,213 17.78 p, Poly Winzen 790.6 7.3 3.50 Success

1102-PT 28 Oct. NSBF Heavy Load Balloon Test 160,273 25.40 p, Poly Winzen 2,368.0 1.5 15.0 Success

1103-P 29 Oct. Dr. J. Harries 
NFL

Infrared Experiment 441,800 15.24 ^ Poly Winzen 1,189.8 N/A 4.0 ' Electronics 
Failure

1104-P 30 Oct„ Dr. W. Evans 
AES, Canada

Atmospheric Sciences 580,850 12.70 y Poly Winzen 1,090.0 4.5 2.75 Success

1105-P 30 Octo Mr. F. Witten 
NASA - GSFC

Atmospheric Sciences 146,981 12.70 Poly Winzen 700.4 4.5 5.5 Success

_
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FLIGHT
NUMBER

DATE
EXPERIMENTER

a
ORGANIZATION

TYP E OF
EXPERIMENT

BALLOON
VOLUME

(M3)
GAUGE a  

MATERIAL MANUFACTURER
PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)
FLIGHT

SUCCESS

1106-P 2 Nov. Dr. K. Mauersberger 
Univ. of Minnesota

Atmospheric Sciences 329,213 12.70 p, Poly Winzen 324.3 0.9 2.18 Success

1107-P 8 Nov. Dr. J. Harries 
NPL, England

Infrared Experiment 454,333 12.70 ^ Poly Winzen 1,185.7 N/A N/A Electronics
Failure

1108-P 8 Nov. Mr. F. Witten
NASA - GSFC

Atmospheric Sciences 146,981 12.70 m, Poly Winzen 749.3 3.4 5.9 Success

1109-P 8 Nov. Dr. W. Evans 
AES, Canada

Atmospheric Sciences 580,850 12.70 n Poly Winzen 1,092.2 10.5 2.80 Success

1110-P 17 Nov. Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences 65,000 13.00 p, Poly Raven 44.5 0.4 2.55 Success

n n - p 17 Nov. Dr. J. Harries/ 
Prof. A. Bonetti 

NPL, Univ. of 
Florence, Italy

Atmospheric Sciences 329,213 17.78 y, Poly Winzen 1,135.3 3.2 4.79 Success

1112-P 18 Nov. Dr. D. Bertsch
NASA - GSFC

Gamma-Ray Experiment 119,266 15.24 ^ Poly Winzen 1,115.8 2.8 10.4 Success

1113-P 18 Nov. Dr. W.Hoffmann 
Univ. of Arizona

Far Infrared Experiment 84,950 38.40 fi Poly Raven 949.4 3.0 12.6 Success

1114-PT 30 Nov. NSBF Spool Compression Test 160,271 25.40 ^ Poly Winzen N/A N/A N/A Success

1115-P 6 Dec. Dr. J. Lockwood 
Univ. of New 
Hampshire

Gamma-Ray Experiment 329,213 12.70 (i Poly Winzen 848.2 4.5 3.55 Success

1116-PT 10 Dec. NSBF Heavy Load Test 965,312 20.32 (J, Poly Winzen 2,181.0 0.5 3.55 Success

1117-PT 12 Dec. NSBF Collar Restraint Test 83,252 38.10 (i Poly Winzen N/A N/A N/A Success

1118-PT 17 Dec.

1979

NSBF Heavy Load Test 196,828 20.32 p, Poly Winzen 2,404.0 0.4 14.0 Success

1119-PT 12 Jan. NSBF Spool Compression Test 594,654 15.24 Poly Winzen N/A N/A N/A Success

1120-PT 24 Jan. NSBF Heavy Load Test Flight 794,284 20.32 n Poly Winzen 2,631.0 N/A N/A Balloon Failure 
Ground Abort

1121-P 9 Feb. Drs. H. Fischer 
D. Rabus 
Univ. of Munich

Atmospheric Sciences 146,980 12.70 ^ Poly Winzen 250.9 4.0 3.45 Success
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FLIGHT

NUMBER
DATE

EXPERIMENTER
a

ORGANIZATION
TYP E OF 

EXPERIMENT

BALLOON
VOLUME

(M3)
GAUGE a  

MATERIAL MANUFACTURER
PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)

FLIGHT
SUCCESS

1122-PI 9 Feb. NSBF Heavy Load Test 1,174,300 20.32 p. Poly Winzen 2,858.0 N/A N/A Balloon Failure

1123-PT 26 Feb. NSBF Collar Restraint Test Flight 326,210 12.70 u Poly Winzen 1,197.0 2.3 5.15 Success

1124-PT 26 Feb. NSBF Collar Restraint Test 1,121,374 20.32 y, Poly Winzen 2,721.0 N/A N/A Success

1125-PI 5 March NSBF Heavy Load Test 142,292 25.40 Poly Winzen 1,592.0 1 .0 12.5 Success

1126-PT 8 March NSBF Heavy Load Balloon Test 794,279 20.32 |i Poly Winzen 2,631.0 5.5 4.8 Success

1127-P 13 March Dr. N. Kjome 
Univ. of Wyoming

Atmospheric Sciences 1,982 N/A Winzen 15.8 N/A 8.7 Success

1128-P 4 April Drs. P. Richards/ 
S. McBride, Univ. 
of Calif. Berkeley

Far Infrared Experiment 56,634 25.40 M- Poly Winzen 668.5 5.2 12.5 Success

1129-P 5 April Dr. N. Louisnard 
ONERA, France

Atmospheric Sciences 328,475 12.70 jj. Poly Winzen 598.0 5.2 3.15 Success

1130-P 5 April Mr. F. Witten; 
NASA - GSFC

Atmospheric Sciences 150,079 12.70 Ji Poly Raven 720.3 4.2 6.4 Success

1131-PT 12 April NSBF Heavy Load Test Flight 1,174,300 20.32 H Poly Winzen 2,858.0 N/A N/A Balloon Failure 
Going into 
Float

1132-P 23 April Dr. G. Fazio 
Smithsonian Obs.

Far Infrared Experiment 196,802 20.32 n Poly Winzen 2,367.0 9.2 1 3 .0 Success

1133-P 24 April Dr« J. Harries
NFL, England

Atmospheric Sciences 580,495 12.70 M. Poly Winzen 1,173.0 9.0 2.45 Success

1134-P 24 April Dr. N. Louisnard 
ONERAj France

Atmospheric Sciences 436,079 12.70 H Poly Winzen 611.0 16.0 2.45 Success

1135-P 5 May Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences 64,854 12.70 n Poly Raven 43.0 0.5 2.4 Success

1136-P 5 May Dr, H. Fischer 
Univ<> of Munich

Atmospheric Sciences 150,079 12.70 n Poly Raven 172.0 3.3 4.15 Success

1137-P 13 May Dr. V0 Schoenfelder 
Max-Planck Inst.

Cosmic Ray Experiment 971,551 17.78 |i Poly Winzen 2,183.0 19.0 3.65 Success

1138-P 13 May Dr. B. Teegarden
NASA - GSFC

Gamma Ray Experiment 595,214 15.24 M* Poly Winzen 1,546.0 N/A N/A Balloon Failure
27 Kin

1139-P 14 May Drs. W. Lewin/ 
A. Scheepmaker 
MIT, Univ. of 

Lieden

High Energy X-Ray Experiment 1,203,509 20.32 n Poly Winzen 2,096.0 9.6 3.45 Success

A-3
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FLIGHT
NUMBER

DATE
EXPERIMENTER

a
ORGANIZATION

TYP E OF 
EXPERIMENT

BALLOON
VOLUME

(M3)
GAUGE a  

MATERIAL MANUFACTURER
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FLOAT
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(HRS)

PRESSURE 
FLOAT 

ALT. (MB)

FLIGHT
SUCCESS

1140-P 15 May Dr. J. Lord 
UniVo of 
Washington

Cosmic Ray Experiment 433,248 12.70 Poly Winzen 1,410.0 29.5 4.2 Success

1141-P 17 May Dr. A. Schmeltekopf
NOAA

Atmospheric Sciences 28,3X7 13.00 Poly Raven 245.0 2.0 11.5 Success

1142-P 25 May Dr. B. Teegarden 
NASA - GSFC

Gamma-Ray Experiment 435,796 17.78 n Poly Winzen 1,410.0 9.9 4.2 Success

1143-PT 31 May Re Ruehlen 
ADGA, Canada

Training Flight 169,902 12.70 p, Poly Winzen 399.0 N/A N/A Success

1144-P 3 June Dr.R. Van Duinen 
Univ. of Groningen

Far Infrared Experiment 206,147 12,70 m- Poly Winzen 949.0 N/A N/A Balloon Failure 
on Release

1X45-P 4 June Dr. J. Peterson 
JPL

Atmospheric Sciences 31,998 25.40 |x Poly Raven 353.0 6.5 12.5 Success

1146-P 13 June Dr. J. Orraes 
GSFC/Univ. of 
Maryland

Cosmic Ray Experiment 194,527
Tandem
System

40.50 Poly Winzen 4,877.0 N/A N/A Balloon Failure 
at 17.4 Km

1X47-P 13 June Dr. R. Van Duinen 
Univ. of Groningen

Far Infrared Experiment 206,713 15.24 Poly Winzen 952.0 6.4 5.2 Success

1148-P 14 June Dr. W* Traub 
Smithsonian Obs.

Far Infrared Experiment 196,802 20.32 \i, Poly Winzen 2,515.0 11.3 14.0 Success

1149-P 15 June Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences 65,129 12.70 m- Poly Raven 50.0 1.5 2.25 Success

X150-PX 20 June NSBF Sky Anchor Test 14,158
5,125

19.00 p. Poly 
23 X 23 
Celaner

Raven
Raven

174.0 15.5 15.0 Success

1151-P 21 June Dr0 R. Golden 
New Mexico State

Cosmic Ray Experiment 794,287 20.32 m. Poly Winzen 2,631.0 9.0 4.75 Success

1152-P 27 June Dr. L. Haser 
Max-Planck Inst.

Far Infrared Experiment 475,723 15.24 M- Poly Winzen 1,857.0 7.2 4.9 Success

1153-P 28 June Dr. C. Fanner 
JPL

Atmospheric Sciences 882,070 15.24 (J, Poly Winzen 1,247.0 2.1 2.6 Success

1154-PT 22 July NSBF Collar Restraint Test 628,634 20.32 p. Poly Winzen 2,736.0 1.4 5.4 Success

1155-P 6 Aug. Dr. K0 Mauersberger 
Univ. of Minnesota

Atmospheric Sciences 226,535 12.70 p. Poly Raven 395.0 4.0 3.0 Success

A-4
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EXPERIMENT
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1156-P 7 Aug. Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences 65,129 12.70 \h Poly Raven 50.0 0.2 2.15 Success

1157-P 8 Aug. Dr. Co Seaman
JPL

Solar Cell Calibration 65,129 17.78 p, Poly Winzen 210.0 2.5 5.05 Success

1158-P 16 Aug. Dr. M. McFarland 
NOAA

Atmospheric Sciences 28,317 13.00 m- Poly Raven 244.0 2.9 10.0 Success

1159-P 25 Aug. Dr. W. Hoffmann 
Univ. of Arizona

Infrared Experiment 92,879 38.10 p, Poly Winzen 930.0 10.0 10.0 Success

1160-P 28 Aug. Dr. N. Thompson 
Univ. of Durham

Gamma Ray Experiment 328,475 12.70 n Poly Winzen 928.0 4.5 3.95 Success

1161-P 30 Aug. Dre R. Zander 
Univ. of Liege

Atmospheric Sciences 119,214 15.20 Poly Winzen 1,170.0 6.4 10.0 Electronics
Failure

1162-P 6 Sept. Dr. E. Reed 
NASA - GSFC

Atmospheric Sciences 299,875 12.70 p- Poly Raven 515.0 1.2 2.9 Success

1163-P 6 Sept. Dr. R. Jennings 
Univ. College 
London

Infrared Experiment 119,214 15.24 M- Poly Winzen 1,294.0 10.0 11.0 Success

1164-P 9 Sept. Dr. R. Van Duinen 
Univ. of Groningen

Infrared Experiment 206,147 12.70 p, Poly Winzen 934.0 8.5 7.2 Success

1165-P 22 Sept. Dr. R. Jennings 
Univ. College 
London

Infrared Experiment 119,214 15.24 H Poly Winzen 1,296.0 N/A N/A Balloon Failure 
at 25.6 Km

1166-P 23 Sept. Dr. R. Zander 
Univ. of Liege

Atmospheric Sciences 328,475 17.80 fi Poly Winzen 1,246.0 7.3 5.12 Success

1167-P •24 Sept. Dr. C. Farmer 
JPL

Atmospheric Sciences 882,070 15.24 pj Poly Winzen 1,308.0 N/A N/A Balloon Failure 
on Pad

1168-P 24 Sept. Dr. C. Farmer
JPL

Atmospheric Sciences 735,672 15.24 M> Poly Winzen 1,208.0 16.1 2.80 Success

1169-P 25 Sept. Dr. G. Frye 
Case Western 
Reserve Univ.

Atmospheric Sciences 569,542 12.70 Mi Poly Winzen 906.0 9.5 2.50 Success

1170-P 26 Sept. Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences 126,291 11.40 (i Poly Winzen 89.0 0.2 2.2 Success

1171-P 26 Sept. Dr. T« Parnell 
MSFC - NASA

Cosmic Ray Experiment 594,654 15.20 p. Poly Winzen 1,540.0 25.5 3.6 Success
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1172-P 27 Sept. Dr. N. Johnson
NRL

X-Ray Survey Experiment 569,580 12.70 p, Poly Winzen 788.0 46.2 2.36 Success

1173-P 29 Sept. Drs. Ao Dean/
G. Villa 

Univ. of 
Southampton/Univ.
of Milan

Gamma Ray Experiment 1,121,347 20.30 M. Poly Winzen 2,927.0 26.4 3.85 Success
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EXPERIMENT
BALLOON
VOLUME

(M3)
GAUGE 8  

MATERIAL MANUFACTURER
PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)
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1978

153-N
Kingman,
Arizona

17 Novo NSBF Sky Anchor Test Flight 116,948
35,396

12.70 p. Poly 
19.0 Mylar

Winzen
Raven

252.0 N/A N/A Partial Success

154-N
Argentina

5 Dec. 

1979

Dr. A. Valenzuela 
Max-Planck Inst„

Atmospheric Sciences 328,472 12.70 p Poly Winzen 399.5 4.5 2.7 Success

155-N
Australia

4 April Dr. D. Kniffen 
NASA - GSFC

Gamma Ray Experiment 735,672 15.24 M* Poly Winzen 1,090.0 N/A N/A Balloon Failure 
at 20 Km

156-K
Australia

15 April Dr0 M. Leventhal 
Sandia Labs.

Gamma Ray Experiment 594,654 15.24 M- Poly Winzen 1,672.0 16.1 3.65 Success

157-N 
Australia

18 April Dr. So White, Univ. 
of Calif.Riverside

Gamma Ray Experiment 594,654 15.24 M1 Poly Winzen 1,533.0 13.1 3.65 Success

158-N
Malden,
Missouri

4 June Dr. Mo Israel 
Washington Univ»

Cosmic Ray Experiment 1,121,347 20.32 p, Poly Winzen 2,722.0 N/A N/A Balloon Failure 
At Launch

159-N
Greenville,
S. C„

17 Aug„ NSBF Sky Anchor Test Flight 116,948
35,396

12.70 (l Poly 
19.0 Mylar

Winzen
Raven

249.0 46.0 4.9 Success

160-N
Canada

28 Augo Dr. P. Evenson 
Univ. of Chicago

Cosmic Ray Experiment 436,079 12.70 u, Poly Winzen 634.0 N/A N/A Balloon Failure

161-N
Canada

31 Aug. Dr. P. Evenson 
Univ. of Chicago

Cosmic Ray Experiment 436,079 12.70 M- Poly Winzen 634.0 30.5 2.95 Success
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ATMOSPHERIC SCIENCES

Dr. J. G. Anderson, Harvard University

Flight 1110-P, 17 November 1978, Flight 1135-P, 5 May 1979 
Flight 1149-P, 15 June 1979, and Flight 1156-P, 7 August 1979

Purpose: The chemistry of small free radical, most notably OH, 
H02> Cl, CIO, NO, NO^s and 0(3P) control the global rate of 
destruction of ozone in the earth's stratosphere. The in situ 
observation of these free radicals provides the quantitative 
information needed to test hypotheses for the chemical produc
tion and destruction of ozone which will in turn provide a 
description of the processes which control the degree of ultra
violet screening of the earth1s surface.

Results: Vertical profiles of CIO and atomic oxygen were 
obtained between 20 and 45 km in the earth*s atmosphere.

Publications: "Stranspheric Free Chlorine By Balloon Borne 
In Situ Resonance Fluorescence." J. G. Anderson, H. J . Grass1,
R. E. Shetter and J. J. Margisan. J. Geophys, Res., XXX, 1979.

"In Situ Measurements OF H0£ In The Earth1s Stratosphere".
J. G. Anderson, H. J. Grassl, R. E. Shetter, and J. J. Margisan. 
Geophys. Rs. Litt., XXX, 1979 .

"The Measurement Of Atomic And Diatomic Radicals In The Earth1s 
Stratosphere". J. G. Anderson, Atmospheric Technology, 9,55, 
1978.

Drs. H. Fischer and D. Rabus, University of Munich, Meteorological 
Institute

Flight 1121-P, 9 February 1979 and Flight 1136-P, 5 May 1979

Purpose; The primary objective of this flight was to measure 
trace gas profiles in the stratosphere and to compare the results 
with simultaneously performed measurements of the LIMS instrument 
aboard NIMBUS 7. The payload contains three radiometers measure- 
ing the gases H^O, HNO^ and NO^ in occultation during sunset.

Results: The flight was only partly successful due to undesired 
heating up of the instruments in floating altitude. As a con
sequence the instruments had to be switched off by telecommand 
for certain time intervals. Nevertheless, vertical trace gas
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profiles can be inferred from the reduced measurement data even 
though the vertical resolution of the profiles and the accuracy 
is not as high as expected. Spatial coincidence with the satellite 
data is very good.

Publications: "Sensitivity of the Inversion of Limb Radiance 
Measurements in the 6.3 |im Water Vapor Band", H. Fischer, In: 
'Remote Sensing of the Atmosphere: Inversion Methods and 
Applications' by A.L. Fymat and V. E. Zuev, Elsev. Scient.
Publ. Comp. 1978, p. 137-148.

"Determination of Atmospheric Trace Gas Profiles From Balloon 
Measurements of Emitted Radiance." H. Fischer et al. (to be 
submitted 1979).

Drs. J. M. Rosen and D. J. Hofmann, University of Wyoming

Flight 1127-P, 13 March 1979

Purpose: The objective of this flight was to measure the vertical 
distribution of the aerosol concentration for the sizes greater 
than .15 and .25 micrometer diameter. The sounding was part of 
a ground truth program to evaluate the performance of the SAGE 
satellite.

Results; The flight was successful and a good aerosol profile 
was obtained.

Publications: A data report has been submitted to NASA. A 
publication comparing the results is being planned.

Drs. A. L. Schmeltekopf and M. McFarland, NOAA/ERL/Aeronomy Lab.

Flight 1141-P, 17 May 1979 and Flight 1158-P, 16 August 1979

Purpose: The purpose of these flights was to measure NO, NC^ 
and Og simultaneously in the stratosphere. The concentra
tions of these species was to be measured through sunrise at 
31 km and then a daytime altitude concentration profile of 
these species was to be obtained from 31 km to 18 km.

Results: On the first flight (1141-P), the cooling system for 
the lamp used to convert to NO failed, interfering with the
measurements of both NO and N02» An 0^ profile was obtained
on this flight. On the second flight (1158-P), NO concentrations 
were measured at 31 km from 30 minutes before sunrise to 1 hour 
30 minutes after sunrise; approximately 1 hour 30 minutes after
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sunrise the sampling pump failed and, thus, the daytime altitude 
profile of NO was not obtained. Also, the power supply for the 
lamp that is used to photolyze NO^ to NO failed. An 0^ altitude
profile was obtained on this flight.

Publications: To this date, there have been no publications 
resulting from these flights.

Dr. John C. Peterson, Jet Propulsion Laboratory

Flight 1145-P, 4 June 1979

Purpose: A balloon-borne instrument was used to evaluate the 
feasibility of tracking a lowered target in the stratosphere.
Long optical path lengths are needed for in situ laser absorp
tion monitoring of many trace stratospheric species. This 
experiment examined the possibility of employing a lowered 
retrorefleetor for the purpose of making such measurements.

Results: The flight lasted for approximately 8 hours. Televised 
observations were made at a float altitude of 29.6 km for 6 hours.
During the course of this experiment the target seldom deviated 
from the nadir position by more than a milliradian, while sus
pended by a cable at distances up to 500 meters below the gondola.
The target was observed to spin.

The lowered retroreflector appears to represent a viable 
technique for implementing long path, in situ measurements in 
the stratosphere.

Dr. John Harries, National Physical Laboratory/University of Florence, Italy

Flight 1111-P, 17 November 1978 and Flight 1133-P, 24 April 1979

Purpose: The object of the flight was to measure the emission 
spectra of many stratospheric trace gases in the mid and far 
infrared regions and hence determine the concentration profiles 
of the gases. Two independent instruments were flown, cooled 
grating mid-infrared spectrometer (designed and built by N.P.L.) 
and a far infrared interferometer (designed and built by the 
University of Florence).

Results: The flights gave a total observation time in excess of 
11 hours. The interferometer has produced spectra with a resolution 
of 0.003 wave numbers; lines due to ozone, water vapor, HF, HCl, N0£ 
and nitric acid have been positively identified. The mid infrared 
bands due to ozone. Freon 11, Freon 12 and nitric acid have been 
observed and the concentration profiles from these have been determined.
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Publications: Publications in preparation.

COSMIC RAY EXPERIMENTS 

Dr. Jere J. Lord, University of Washington 

Flight 1140-P, 15 May 1979

Purpose: To measure the flux of galactic electrons at energies 
over 300 GeV.

Results: An excellent flight of about 30 hours at ceiling tyas 
obtained.

Publications: Preliminary results were reported in paper pre
sented at the 16th International Cosmic Ray Conference, Kyote, 
Japan, 6-18 August 1979. Vol. 1 page 478 of the Proceedings. 
Final results of the analysis will be available about one year 
after the flight.

GAMMA AND X-RAY EXPERIMENTS 

Drs. M. Leventhal and C. J. MacCallum, Bell Labs/Sandia Labs 

Flight 156-N, 15 April 197 9

Purpose; The primary objective was to confirm the detection of 
511 KeV positron annihilation radiation which was made originally 
on Flight 144-N, 11 November 1977. Also several other candidate 
gamma-ray lines were detected from the galactic center direction 
along with the 511 KeV line in 1977. The true nature of those 
other candidate lines was a major investigative goal.

Results: A galactic center 511 KeV gamma-ray line was again 
detected on Flight 156-N at a flux level compatible with the 1977 
results. An inverse power law galactic center continuum was again 
detected. No evidence for the other candidate lines was found 
indicating that they were most likely statistical fluctuations 
in our 1977 data.

Publications : "Detection of 511 KeV Positron Annihilation Radia
tion From the Galactic Center Direction", M. Leventhal, C. J. 
MacCallum and P. D. Stang, Ap. J. 225, Lll (1978)

"Search for the 1.2 MeV Gamma-Ray Line of Walraven and Haymes"
M. Leventhal, C„ J. MacCallum and P. D. Stang, Nature 275, 200 
(1978).
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"Gamma-Ray Lines From the Galactic Center", M. Leventhal and 
C. J. MacCallum, Proceedings of the 9th Texas Symposium on 
Relativistic Astrophysics, Munich, Germany, 1979. Also to 
be published in Annals of N. Y. Academy of Science.

"Positron Annihilation Radiation From the Galactic Center II"
M. Leventhal, C. J. MacCallum, A. F. Huters and P. D. Stang, 
in preparation for submittal to Ap. J .

Dr. Larry E.Orwig, NASA - Goddard Space Flight Center

Flight 1047-P, 27 October 1977

Purpose: The scientific objective of this balloon flight was 
to measure the temporal distribution of hard x-rays (40 keV- 
200 keV) from the Crab Nebula and pulsar NP0532. In particular 
we hope to determine the pulse profile of HP0532 in the above 
energy range.

Results: Approximately three hours of good float data were 
obtained from the Palestine telemetry station. Data from the 
remaining three hours of float, taken at the down range station, 
is suspect. Analysis of the data is just starting.

Dr. E. L. Chupp and Dr. P. P. Dunphy, University of New Hampshire

Flight 1095-P, 6 October 1978 and Flight 1101-P, 27 October 1978

Purpose: The purpose of these flights was to measure gamma ray 
line and continuum emission from several potential Northern Hemi
sphere sources, specifically: the Cygnus region (Cygnus X-l and 
Cygnus X-3), the Galactic Anticenter (the Crab Nebula and pulsar), 
and the galaxy NGC 4151. The energy range of the detector was
0.1 to 10 MeV with an energy resolution of 7% at .662 MeV.

Results: The Cygnus and Crab regions were observed during Flight 
1095-P with positive results from Cygnus. Partial analysis of 
the* Crab data shows a spectrum consistent with previous measure
ments at lower energies. NGC 4151 was the target for Flight 1101-P. 
Analysis of the data for this source is still in progress.

Publications: "Observation of Gamma Rays to MeV Energies from the 
Cygnus Region," P. P. Dunphy, M. L. Cherry, E. L. Chupp, D. J. 
Forrest, and J. M. Ryan. Paper presented at the 154th Meeting of 
the American Astronomical Society, Wellesley, Massachusetts,
11-14 June 1979.
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Drs. A. J. Dean and G. Villa, University of Southampton/ LFTCR,
Milan, Italy

Flight 1096-P, 7 October 1978

Purpose: The purpose of this flight was to investigate a number 
of extra galactic objects of astronomical interest at low energy 
gamma ray wavelenghts. In particular we wished to study the very 
active Seyfert Galaxy NGC 4151 as well as several BL lac objects <,

Results: During this flight the balloon trajectory headed directly 
for the Gulf coast despite attempts to find a better wind vector 
at different altitudes. However about 6 hours of data were obtained 
at float altitude; although the data for these first few hours are 
contaminated by spallation effects a study was made of the CosB 
source CG 135+1. An excess counting rate was observed to originate 
within 0 .6 of the celestial position of CG 135+1.

Publications: L. Barbareschi et Al. Aug. 1979 0. G. Sersicn 16th 
International Conference on Cosmic Rays, Kyoto, Japan.

Low Energy Gamma-Ray Observation of NGC 4151, Di Cocco et Al,
Nature 270, 313, 1977.

"The MISO Gamma-Ray Telescope," Baker et. Al, NIMS 158, 595, 1979

"The Low Energy Gamma-Ray Spectrum of NGC 4151 Using the MISO 
Telescope", Perotti et Al, Cos par Proceedings, Bangalore, 1979.

"A Search for Nuclear Gamma-Ray Lines from NGC 4151 Della Ventura", 
et Al, 16th International Cosmic Ray Conference, Kyoto, Japan, 1979.

Drs. J. A. Lockwood and W. R. Webber, University of New Hampshire

Flight 1115-P, 6 December 1978

Purpose: This flight was made to observe gamma-ray emissions from 
sources in the central region of the galaxy using an improved 
version of the UNH Compton Telescope. A second purpose was to 
measure the diffuse cosmic gamma-ray flux in the region 0.5 - 3.0
MeV.

Results: Since the flight was not made at turn-around only about 
5 hours of data were obtained at float. The quality of the data 
appears very good, although there were some difficulties with the 
ID bits for event location in the individual detectors. This 
problem has been solved and the data analysis should be completed 
in the next six months.
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Drs. W. Lewin and G. Ricker, Massachusetts Institute of Technology 
and Dr. A. Scheepmaker, Leiden University

Flight 1139-P, 14 May 1979

Purpose: The primary objective of this flight was to detect 
hard x-ray emission (40-160 keV) from compact extragalactic 
objects. These observations are of particular interest since 
spectral "breaks" are expected in the energy range >40 keV, 
and the measurement of such breaks would contribute greatly 
to our very limited understanding of processes in active 
galactic nuclei. A secondary objective was the study of time 
variability in selected galactic X-ray sources.

Results: 3C382 was detected, marking the first successful 
observation of an N galaxy in hard X-rays. The quasar 3C273 
was also detected. Detailed analyses of their spectra are 
underway. Excellent data on the galactic sources Cyg X-l and 
Cyg X-3 were obtained, and are being used for time spectra 
analysis (̂ ,10 ms to ^1 hr.) .

Dr. Bonnard Teegarden, NASA - Goddard Space Flight Center

Flight 1142-P, 25 May 1979

Purpose: To search for narrow lines in the low energy (.05- 
8 MeV) gamma-ray spectrum using a 3-detector high purity 
Germanium array.

Results: The galactic plane at longitude = 30° was observed 
for eight hours in an attempt to determine if the 511 keV 
annihilation radiation is distributed over a band in galactic 
longitude,, An upper limit (preliminary) of 8 x 10 n photons/ 
am 2/5cc has been placed. CAS A was also observed for ~2 hr.
This data is presently being analyzed.

INFRARED EXPERIMENTS

Dr. G. G. Fazio, Harvard-Smithsonian Center for Astrophysics 

Flight 1132-P, 23 April 1979

Purpose: The primary objective of this flight was single-beam, 
four-color photometry and mapping of far-infrared (20 to 250 micron) 
celestial sources, including planets, infrared stars, dust clouds,
HII regions, and molecular clouds in our galaxy. The photometer 
was constructed by the University of Palermo, Italy. Prof. G. Vaiana 
served as guest investigator.
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Results: The flight was most successful scientifically. During 
7.5 hours at float altitude fourteen different astronomical 
regions were investigated, yielding high resolution (one arcmin), 
simultaneous four-color infrared maps.

Publications: Far-Infrared Observations of Uranus, Neptune, and 
Ceres, M. T. Stier, W. A. Traub, G. G. Fazio, E. L. Wright 
and F.J. Low, Astro-phys. J, 226, 347, 1978.

A New, Compact Far-Infrared Source in the W31 Region, G. G. Fazio,
C. J. Lada, D. E. Kleinmann, E. L. Wright, P.T.P. Ho, and F. J. Low, 
Astrophys. J. (Lett.), 221, L77, 1978.

Discovery of a Compact Far-Infrared Souce, IR 12.4+0.5, E. L. Wright, 
W. DeCampli, G. G. Fazio, D. E. Kleinmann, C. J. Lada, and F. J. Low, 
Astrophys. J., 228, 439, 1979.

A Comparison of High Resolution Radio and Far-Infrared Maps of 
M 17, T. Wilson, G. G. Fazio, D. Jaffe, D. Kleinmann, E. Wright, 
and F. Low. Astronomy & Astrophysics, 76., 86, 1979.

Evidence for a Variable Far-Infrared Souce in NGC 6334, B. McBreen,
G. Fazio, M. Stier, and E. L. Wright, Astrophys. J. (Lett.), 232, 
L183, 1979.

Dr. Wesley A. Traub, Harvard-Smithsonian Center for Astrophysics 

Flight 1148-P, 14 June 1979

Purpose: This experiment is designed to measure the far-infrared 
spectrum of the earth's upper atmosphere and a number of astronomical 
sources. The prime goal is to use the spectra to measure the abun
dances of various molecules in the stratosphere, and thereby provide 
experimental data against which one can judge the applicability of 
existing theoretical models of the earth's ozone layer. A second 
goal is to determine physical conditions in star forming regions 
in the galaxy, including a search for far-infrared maser emission.

Results: Good stratospheric spectra were obtained, and data analysis 
is underway. Down-range data is still in mag tape format, but should 
be completely examined before the end of 1979. Water vapor and 
ozone lines are prominent on the spectra, just as anticipated. A 
search for minor constituents is in progress.

Flight 1176-P, 16 October 1979

Purpose: This experiment is designed to measure the far-infrared 
spectrum of the earth's upper atmosphere and a number of astronomical
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sources. The prime goal is to use the spectra to measure the 
abundances of various molecules in the stratosphere, and thereby 
provide experimental data against which one can judge the 
applicability of existing theoretical models of the earth's 
ozone layer. A second goal is to determine physical conditions 
in star forming regions in the galaxy, including a search for 
far-infrared maser emission.

Results: Good stratospheric spectra were obtained, and data 
analysis is underway.

OTHER

Mr. Co Seaman, Jet Propulsion Laboratory 

Flight 1157-P, 8 August 1979

Purpose: The purpose of this flight was to carry reference solar 
cells to the "extra-atmospheric" environment for calibration in 
the so-called air mass zero condition. At the float altitude,
35« 7 Km, the effective solar irradiance is within 0.2% of that 
of true air mass zero for the solar cells flown.

Results; The objective of the flight was accomplished. Thirty- 
six cells from four participating organizations were calibrated.

Publications: Results of the 1979 NASA/JPL Balloon Flight Solar 
Cell Calibration Program, C. H. Seaman, JPL Publication, in 
preparation.




