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NATIONAL SCIENTIFIC BALLOON FACILITY 

ANNUAL REPORT - 1 OCTOBER - 30 SEPTEMBER 1981

During FY 1981, the NSBF conducted a total of 53 flight operations. 

Forty-five of the flights were in support of science. The remaining 

eight (8) flights were flown for the purpose of evaluating balloons or 

new operational techniques.

The fifty-three flights were in support of thirty-eight scientists 

representing twenty-six research organizations.

The requirements for remote flights declined slightly this year 

with a total of only five (5) flights being flown from Brazil, Hawaii, 

and Greenville, South Carolina.

The success rate of the forty-five scientific flights was 84.4%.

The overall success for the total of fifty-three flights was 86.6%. There 

were seven (7) failures with balloons accounting for six of the failures. 

The seventh was an operations failure.

Highlights of the year included:

NASA Atmospheric Science Correlative Measurement Program 

Sea recovery of Hawaiian flights

Sky Anchor long duration flight with duration of 43.5 

hours with a 1200 lb payload.

A special workshop on the National Needs for Scientific Ballooning was 

held in Washington, D . C on 28 September 1981 to 1 October 1981. The 

workshop was convened by UCAR as the operator of NSBF in response to a 

request from NSF and NASA and was attended by representatives from the 

various scientific disciplines that use high altitude'balloons for research.

I. SUMMARY



FLIGHT SERVICES BY THE NSBF 

A total of fifty-three flights were flown by the NSBF during FY 1981. 

Forty-five of these flights were flown in support of scientific objectives 

and eight were test flights flown for the purpose of evaluating balloons 

or new operational techniques.

Flight operations supported thirty-eight individual scientists represent

ing twenty-six research organizations.

To achieve this support, flights were launched from the NSBF, Palestine, 

Texas and three remote locations, Brazil, Hawaii and Greenville, South 

Carolina. A summary of these flights is found in Appendix A.

The success rate of the forty-five scientific flights was 84.4%. The 

overall success for the total of fifty-three flights was 86.6%. There were 

seven (7) failures with balloons accounting for six of the failures. The 

balloon failures were distributed by size and type as follows:

FLIGHT

II- OPERATIONS

NUMBER VOLUME MANUFACTURER FAILURE ALTITUDE/MODE

177-N 794,392 M3 Winzen at 17.6 Km/catastrophic

1225-P 436,137 M3 Winzen at 2.7 Km/leaker

1251-P 65,131 M3 Winzen at inflation

1255-P 587,652 M3 Raven at 27.4 Km/leaker

1260-P 651,373 M3 Raven at 19.2 Km/leaker

1266-P 515,434 M3 Raven at 16.1 Km/catastrophic

Investigations of these failures have found, in the majority of the cases, 

film extrusion and fabrication problems. This finding has led to improved 

quality assurance procedures by the manufacturers of balloons and 100% 

visual inspection of all balloon film.
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The seventh failure was an operations failure which resulted in a 

free fall on Flight 1224-P. The flight was terminated on 20 October 1980 

after 11 hours of successful flight at which time the scientific payload 

separated from the parachute.

Evidence presented during the failure investigation showed that there 

were several flaws in the gondola design which resulted in the failure of 

four cables connected to the gondola rotator.

In May of 1981, the NSBF supported a major NASA Atmospheric Science 

Correlative Measurement Program. This program involved multi-experiments 

on three gondolas which were required to make near simultaneous measurements 

in the same air mass.

Three launches were conducted within a four and one half hour period 

and were considered highly successful. Continued requirements for multiple 

flights are anticipated during the next several years.

In February of 1981, a "Raccoon" flight was flown from Brazil. The 

flight stayed aloft for approximately 600 hours. The Raccoon system using 

a standard zero-pressure balloon configuration holds interesting possibilities 

for launches in the tropics or during the summer at mid-latitudes.

During April 1981 the NSBF launched two (2) 26 MCF balloons from Barking 

Sands Missile Range in Kauai, Hawaii. These flights were terminated at sea 

and through the cooperation of the U.S. Navy and U.S. Air Force successful 

sea recovery of the 4000 pound payloads were executed.

During September, a Sky Anchor flight was launched from Greenville,

South Carolina. The system floated for 43.5 hours before being terminated 

in Western Oklahoma. This flight established the feasibility of extended 

duration flights from an Eastern U.S. location.

During FY 1981 the average balloon volume was 388,643 M3 and the



average payload weight was 1204.7 kg.



A preventive maintenance program was implemented on electronic 

ground station equipment. The program is designed to meet and in many 

cases exceeds individual manufacturers suggested preventive maintenance 

schedules. All maintenance performed on electronic equipment is logged 

and stored on computer disks and quick look equipment history is available.

To promote quality assurance and reliability, electronics personnel 

were sent to NASA Johnson Space Flight Center for hand soldering certifica

tion classes.

The staging building was rewired to satisfy a greater selection of 

power requirements in the individual bays, including limited uninterrupted 

power for computer users.

Micro-computers have been added in the tower control room to log and 

display balloon flight parameters. Video monitors were installed above 

flight data logging computers on the third floor to allow scientific person

nel to conveniently monitor real time balloon parameters without leaving 

their scientific data monitoring stations.

Six frequency allocations were granted NSBF for use in balloon track

ing. New radio equipment to implement the new tracking procedures was 

ordered for the aircraft and will be installed during the summer of 1982.

-5-
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OPERATIONS IMPROVEMENTS 

Strong emphasis has been placed on the quality assurance and preventive 

maintenance program of the flight rigging section. This involves maintenance 

calibration and inspection schedules of all launch and support equipment 

on a routine basis.

A guide to parachute maintenance inspection and repair has been pre

pared and will be utilized in FY 1982.

The Meteorological Section has added two new pieces of equipment that 

enhances their capabilities. The first is a Model 820 TI terminal, that 

increases the speed at which they obtain raw weather data. The second 

system is a small computer that is used to compute ascent and descent 

vectors and also provide computation of wind data. runs.

- 6 -
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RESEARCH & DEVELOPMENT
a. R & D FLIGHTS
b . TRAINING FLIGHTS

ATMOSPHERIC SCIENCES
a. ION DENSITY
b . DUST COLLECTORS
c. OXYGEN
d . WATER VAPOR
e . EARTH ALBEDO
f. TEMPERATURE-HUMIDITY 

DISTRIBUTION BY I.R.

COSMIC RAY
a. PRIMARY & SECONDARY
b. HIGH ENERGY PARTICLES

AND INTERACTION
c. EMULSIONS

ASTRONOMY

a. U.V. & I.R. MEASUREMENT
OF CELESTIAL BODIES

b. POLARIMETRY
c. PHOTOGRAPHY
d. SOLAR'
e. GAMMA & X-RAY

Figure 1. This chart shows how the NSBF balloon flight support has 
been distributed among the broad scientific disciplines.



YEAR '70 '71 ' 72*
’ 73 ’74 '75 '76

**
'77 '78 >79 '80 '81

NUMBER OF FLIGHTS 81 77 118 86 76 86 80 65 91 56 53

FAILURES 15% 19% 16% 17.4% 11% 16 3% 1L 2%15.4% 17.6% 5.4 % 13.2%

BALLOON 6% 14% 12% 11.63 6.5% 9.3% 7.5% 13.8% 14.3% 3.6% 11.3%

ELECTRONICS 3% 3% 2% 0% 1.3% 2.3% 0% 1.6% 3.3% 0% 0%

OPERATIONAL 4% 3% 2% 5.8% 1.3% \.17, 3.71 0% 0% 1.8? 1.9%

WEATHER 23; 0% 0^ 0% 08 9 % 01 Q5S 0 % 9%

UNKNOWN — ----- ----- ----- 1.3%

* 18 Months Total 
** 15 Months Total

cr\ <j\ a \ <j\ &s cr> <y\ cr> cr\

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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Figure 3. This graph shows the trend in average payload weight 
over the years.
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Figure 4. This graph shows the average balloon volume 
flown over the years.
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Figure 5. Balloon Volume
Distribution for 
FY 1981 Flights
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The NSBF Engineering Department was formally organized into four 

sections during FY 1981. This was done in an effort to more clearly 

define the responsibilities of the engineering personnel and to provide 

for better supervision of the individual tasks.

A. Research and Development

Research and development at NSBF was quite varied over the past 

year. Several test flights were flown in conjunction with the different 

programs. Some of the flights represented significant advances in the 

state-of-the-art of scientific ballooning,

a . Conventional Ballooning

1. Zero-Pressure Balloon Design

The fully-automated zero-pressure balloon design computer 

code is =65% complete. The inputs to the program are launch 

payload weight, initial float payload weight, initial float 

altitude and final float payload weight. The program computes 

a complete balloon design including a balloon weight estimate. 

The work to date has concentrated on the subroutines that feed 

the main design portion of the program.

At this time the design portion consists of the original 

"flat-top" Smalley code. This will be replaced by the more 

general Smalley FULS1Z code as modified by Rand. The Rand 

version of FULS1Z was brought on line and is now available 

on the NSBF engineering computer.

With these computer programs the NSBF can verify, in 

detail, any design by either manufacturer.

-12-
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2. Electronics

A production prototype of the new Consolidated Instru

mentation Package (CIP II) has been completed and extensively 

ground tested. Minor modifications have been made where 

necessary and are being incorporated in the units still in 

production. A major change in the specifications increased 

the commands available to the scientist to 80 from the 75 

reported last year. The front face of CIP II is 14 7/8" x 

17 3/4" and the box is 20 1/4" deep. Weight including 

batteries for up to 20 hours is 60 lb.

Several components of CIP II have been flight tested 

and approved for operational use. These include a new 12- 

bit mini-encoder developed at NSBF and the MKS pressure 

transducers. The combination of the new encoder and the 

0-10V ranges of the MKS transducers should provide nearly 

twice the altitude resolution of the standard CIP. The CIP II 

prototype is presently awaiting its first test in a flight 

environment.

3. Materials

The final report was received from the Texas A & M 

Research Foundation for contract NCAR 1-73. This work 

spanned seven years and covered many aspects of ballooning. 

Most of the final report consisted of volumes of various 

balloon materials mechanical properties data. These data 

will be used in future analyses and design work on balloons.

Linear Low Density Polyethylene (LLDPE) has received 

much attention in the United States during the last few years.

-13-
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It has many characteristics which make it more desirable 

than standard low density polyethylene (LDPE).* Much work 

has gone into producing a LLDPE balloon grade film during 

the past year. Both balloon manufacturers submitted pro

posals for large balloons made from LLDPE. Several LLDPE 

sounding balloons were manufactured by both companies and 

flown with great success by NSBF and other organizations.

A flight attempt was made with a large balloon, but the 

balloon failed on the launch pad. More work is planned 

with this material but balloon manufacturing tolerances 

will have to be significantly tightened before another 

flight attempt is made with a large, capped balloon.

The sounding balloons mentioned above were constructed 

of 0.23 mil film. These balloons make it feasible and 

cost effective to do routine wind soundings up to 140,000 

ft.

4. Balloon Physics (Flight Control)

A project was started in FY 1981 and completed in 

early FY 1982 in support of Dr. J . Anderson of Harvard, a 

NASA supported atmospheric scientist. Dr. Anderson has an 

experiment which requires a descent velocity between 1000 

ft/min and 2000 ft/min from 131,000 ft to 60,000 ft. This 

is not possible with a normal valving operation even when 

three valves are used.

It was decided to try a technique whereby a short duct

LDPE, from which StratoFilm^-^ is made, has been the ballooning 

standard since 1964.



(stub-duct is installed high on the balloon and tied off.

The tie is released by command, venting a large amount of 

gas in a short time and initiating the descent.

There were five flights in this series, the last being a 

scientific flight which started its descent at 134,250 ft. Through 

the use of the stub-ducts and three standard valves, the balloon 

descented 74,250 ft in 59.5 minutes for an average of 1248 ft/min. 

The maximum velocity was £2000 ft/min and the minimum velocity 

was £900 ft/min.

Future work in this area will be aimed at giving a more con

trolled' 'descent velocity profile.

The success of the stub-duct project would not have been pos

sible without the vertical trajectory computer code developed at 

Texas A & M University by Drs. L. A. Carlson and W. J . Horn. It 

was brought on line at NSBF with very few problems and is easy 

to understand and use.

Another computer code by Carlson that was brought on-line at 

NSBF was the package thermal analysis code. This program predicts 

temperature profiles in and around a balloon borne package. While 

the program is easy to use, some user experience is required in 

modeling the actual payload. It is anticipated that accurate 

analyses by NSBF will be available for the scientists by the end 

of FY 1982.

5. Flight Hardware

Work on a new balloon helium valve was prompted by the 

stub-duct project. This is an area that has lagged behind bal

loon development for several years. Presently, the standard 

valve is 13 inches in diameter and uses a rack and pinion to 

push a circular diaphragm into the balloon to open the orfice.

-15-



As many as three of these valves can be flown on the standard 

balloon top fittings but usually one or two are used. For 

heavy payloads on large balloons it can take as long as three 

hours to valve down to an altitude considered safe for termi

nation. ‘

The design objectives for the new valve were: 1) make the 

valve as large as possible without requiring the balloon manu

facturers to retool, 2) provide for redundancy to insure opening 

and 3) make it electrically identical to the 13 inch valve. The 

working prototype meets all three of those objectives quite well.

The valve is 31 inches in diameter (equivalent to 5.7 13 inch 

valves) which allows it to fit neatly into a standard 42 in apex 

fitting. It incorporates two independent "D" shaped diaphragms, 

hinged on the straight edge. Each "D" is operated by a mechanism 

identical, both electrically and mechanically, to the 13 inch valve. 

The first flight prototype should be flown in mid-FY 1982.

Another design project involved an automatic burst detector.

The design being tested incorporates a spring loaded switch in

stalled in the parachute top ring which senses the load between 

the parachute and the balloon. In the absence of load the ter

minate fitting is automatically separated. The test program in

volves monitoring the switch through several operational flights 

prior to connecting it to the terminate.

Much emphasis has been placed on scientific gondola design 

during FY 1981. Two free-falls (one during FY 1980) prompted 

the NSBF to give greater attention to the scientific gondola 

structures and rigging provided by the scientific groups. Pre

sently, NSBF is requiring the following information from the

-16-



scientific groups prior to certification:

(1) Working drawings of the gondola structure

(2) Working drawings of all non-purchased mechanical 

components that are part of the flight train, e.g., 

rotators, swivels,

(3) Specifications for all purchased mechanical 

components, e.g., rotators, swivels, turnbuckles, 

clevises, rings, cables.

Other information requested, but not required, at this time, 

are tension test results, stress analyses, etc.

A set of gondola design recommendations is being prepared 

to be sent to the scientists. These will include a list of 

recommended hardware and suggestions for actual construction 

techniques. Current plans are to institute a program to determine 

the limits of the loads experienced by balloon gondolas. Using 

this information and scientists responses to the recommendations, 

NSBF will publish a set of specifications for gondola design 

and construction.

6. Launch Techniques

In a continuing effort to improve heavy payload launch 

capabilities from remote sites, the NSBF performed a static 

test of a proposed technique. This technique is a variation 

of the "Stonehenge" method using the soft restraint collar.

The payload is placed in the usual "Stonehenge" circular 

anchor array. The balloon is laid out as in the standard 

dynamic launch configuration except for the base of the balloon 

is attached to a mobile winch vehicle. The balloon is inflated 

and released from the spool, but retains the launch bubble 

shape by using the soft collar. The base of the balloon is

-17-
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held in place by the winch. The balloon is then moved into 

place and attached to the payload. The flight train is 

winched up over the payload and tensioned. A "Stonehenge" 

release is executed and the collar is squibbed away. This 

procedure eliminates the need for a specialized payload 

launch vehicle. The static test was successfully performed 

using a 27 MCF balloon with a 2000 lb dummy payload. The 

entire procedure was performed except for the final balloon 

and payload release. Future plans are for an actual launch 

of a test payload.

A study was conducted to locate a winch suitable for 

remote launches of this type. The recommended system is 

a gasoline powered winch with a variable speed hydrostatic 

drive, all skid mounted for easy transport. This would pro

vide 500 ft of let-out length with speeds from 0 to 50 ft/ 

min for a 23,000 lb^ tension.

B. Long Duration

1. Super-Pressure Balloon Design

A computer code developed by NSBF to compute super-pressure 

designs for Sky Anchor applications is now complete. Inputs 

to the program are balloon volume and polyester material thick

ness. The program produces an itemized list of all dimensions 

for manufacturing a spherical super pressure balloon, e.g., gore 

pattern, load patch placement, load skirt dimensions, wire length, 

end cap dimensions, and detailed weight estimate.

A ground inflation test was performed on a model of a new 

super-pressure design concept proposed by one of the manufacturers.



The design uses nylon film for the balloon wall and a network 

of Kevlar lines and load tapes to form triangular panels around 

the balloon. The test was very successful and showed much promise 

for this concept.

2. Electronics

The electronics involved in Long Duration ballooning received 

proportionally more attention this year than did balloon develop

ment. An RFP that was let out for bids was cancelled due to an 

unsatisfactory response. The decision was made to pursue the work 

in-house when a long standing vacancy in the electronic engineering 

section was filled by an engineer with a varied background in digital 

electronics and micro-computers,

a . The CAPTN

The standard NSBF long duration package will be a 

modular Computer Augmented Platform for Telecommunica

tion and Navigation (CAPTN). This will be a CMOS micro

computer controlled system that will provide a uniform 

interface environment to the scientific package. It 

will also control the two-way telecommunications on a 

global basis with NSBF and on a line-of-sight basis with 

the launch/recovery sites. The system will compute its 

position on the globe and provide it to both the scientific 

package and the down link telemetry.

The heart of the Balloon CAPTN will be a CMC-800 Micro

computer Module from Diversified Technology. These modules 

provide a 2.5 MHZ NSC-800 CMOS processor, 16K bytes RAM, up 

to 32 K bytes of EPROM, one RS-232 serial port, 44 parallel 

I/O lines, four general purpose programmable timers/counters,

-19-
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19 maskable vector Interrupts, and multi-master C-BUS 

interface. The C-BUS is a CMOS functional equivalent 

of the industry standard Intel MULTIBUS. The 8-bit 

(16 bit addressing) NSC-800 executes the widely used 

Z80 instruction set for current applications and pro

vides upward compatibility to the 16-bit (s20 bit add

ressing) NSC-16000.

The criteria for the language to be used in programming 

the CAPTN are:

(1) Block Structured

(2) High Level

(3) Must Provide for Stand Alone Modules

(4) Readily Adaptable to a Multi-Tasking 

Environment

After an extensive literature search a PLM and FORTRAN com

bination for applications and BLMX (Board Level Multi-Tasking 

Executive) for the operating system were selected. All were 

ordered and received from National Semiconductor.

b. Telecommunication

The long duration environment imposes significant con

straints in the support of two-way telecommunications with 

a balloon platform circumnavigating the globe as compared to 

the degree of support possible within a conventional line-of- 

sight environment. These constraints will necessitate a much 

closer relationship in sharing the telecommunications resources 

to meet both scientific objectives and operational requirements.

The current system for down-link data retrieval is GOES/

METEOSAT which provides s80% global coverage. The zone-of-
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exclusion (ZOE) covers the Indian Ocean and most of Australia. 

User average bit rate is 61.4 bit/sec after GOES/METEOSAT 

system overhead. Some of the 61.4 bit/sec will be required 

for operational house-keeping data. Data can be retrieved 

from the system within 5 minutes of the transmission.

An on-board recording system for up to 268 M bytes in 

67 M byte increments is being investigated. Data could be 

stored on this system in the ZOE to be dumped in line-of- 

sight of the launch site. Another use could be for experi

ments that do not take data continuously. Data stored over 

a short period of time could be transmitted over an entire 

day through the satellite system. Data taken on this system 

is intended to be dumped prior to termination and not recovered 

on the tape medium. The prototype system, a 3M Corp. , HCD-75 

cartridge tape system, will require =35 watts while in read/ 

write or tape positioning modes and 9 watts per drive while 

in standby. NSBF modifications to the HCD-75 drive and a re

design of the controller/formatter using CMOS device technology 

could result in very significant power savings.

The most probable telemetry system for the long term is 

the TDRSS. Initial rate should be 1 Kbit/sec with 10 Kbit/ 

sec possible using a pointed antenna. TDRSS will provide s80% 

coverage with the ZOE shifted somewhat from GOES. Data re

trieval from the system will be near real time via a hard line 

link. At present, availability and cost of TDRSS for balloon

ing are undetermined.

An interest has been expressed in an up-link data cap

ability. This would allow an actual low rate bit-stream



to be sent to the balloon. One proposed use would be in

flight control parameter updates and/or software reconfigura

tion. TDRSS will be equipped for up-link data transmission.

A Staggered Quadriphase Pseudorandom Noise (SQPN) modulated 

5-watt transmitter was delivered to NSBF on a subcontract. The 

transmitter was tested at Goddard Space Flight Center (GSFC) in 

August 1981 for compatibility with the TDRSS. The results of 

the tests generally indicated favorable compliance with design 

constraints. Support documentation with GSFC for use of the 

TDRSS is being kept current.

c . Navigation

Presently, global positioning is achieved through the 

ARGOS system. This system can provide as many as 12 posi

tions per day depending on the latitude of the balloon plat

form. There is usually a 2 to 3 hour (and sometimes much 

longer) delay in receiving the position. This information 

is not available on board the payload. In the future ARGOS 

will be used as a back-up system only.

The long duration positioning system under development 

should provide position accuracy of ±1 km. Location will 

be determined on-board and will be provided to the telemetry 

system and the scientific package if needed. The position

ing system is being configured as a Transit-Omega hybrid to 

be controlled by an on-board micro-computer.

A breadboard OMEGA data sampling receiver has been con

structed for collection of raw OMEGA data during future long 

duration test flights. This data (not available from other 

sources) will be used for refinement of the OMEGA navigation 

software.
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Development was started on a breadboard TRANSIT naviga

tion receiver containing the following major building blocks:

(1) Hardware Functions

150 MHZ R-F Section (Cambridge Engr. produced,

NSBF modified)

Satellite Data Collection Interface (NSBF)

NSC-800 Microcomputer Module (Diversified Tech

nology CBC-800)

(2) Software Functions

Satellite Data Collection (NSBF)

Navigation Position Solution (John Hopkins APL)

Satellite Pass Anticipation (APL design, NSBF modified) 

Receiver Wake-Up Monitor (NSBF)

Radio-frequency interference compatibility between an on

board 400 MHZ TRANSIT Receiver and on-board GOES and ARGOS 

Transmitters was evaluated. Acceptable interference rejection 

is possible by using extremely high Q cavity filters. This is 

not an attractive solution for Long Duration payloads because 

of added weight and potential instability of filters over varied 

enviornmental conditions. Therefore, the 150 MH TRANSIT receiver
23

mentioned above was chosen as a more viable solution.

The Global Positioning System (GPS) will be investigated 

if equipment cost become reasonable,

d . Commanding

Line-of-sight is the only commanding available at this time. 

This will be provided at both the launch and termination sites.

The scientist could station personnel at other locations.



A command capability exists through the GOES System. Un

officially, this system provides for entry of one word commands 

with a nominal delay of less than 1 minute. This is being in

vestigated and should be in use shortly if the unofficial reports 

are correct.

The command capability of TDRSS will be pursued if that 

system becomes available. TDRSS is projected to have both 

a command capability and an up-link data capability. It is 

uncertain at this time whether a pointed antenna will be re

quired to use these services. The command system will require 

an expensive transponder to verify receipt of the command for 

TDRSS. It may be more cost effective to have an up-link data 

receiver only and decode commands from the bit stream. Verifi

cation could be done through the down-link system.

If a satellite system does not become available for command

ing or is unduly delayed, commutated HF commands may be pursued. 

This would involve a transmitter that would send a command by 

commutating through several HF frequencies. The command bit 

stream would be sent over each frequency in the cycle. The 

receiver would commutate through the same frequencies with the 

frequency dwell time of the receiver equal to the cycle time 

of the transmitter. A single station would cover up to a 5000 

km radius. Automatic remote dial up stations, while expensive, 

could provide global coverage,

e . Power

NSBF expects to provide a 24-28 VDC power system for the 

long duration flights. NSBF supplied electroncis will consume 

35 to 75 watts continuous depending on the mission. "Strawman"

- 2 4 -
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estimates are £$200 per continuous watt. Power will be sup

plied in as yet undetermined block sizes up to a total of 

150-200 continuous watts. The weight penalty will be si.6 lbs/ 

watt plus an overhead of 20 lbs. Some experiments may require 

more power during the day or night or there may be peak power 

demands that can be augmented by non-rechargeable batteries. 

Customizing power systems for these experiments should result 

in weight savings.

3. Materials

The final report for contract NCAR S0005 with Dr. L. D . Webb 

of the Texas A & M Research Foundation was received. Titled 

"Environmental Parameters Affecting the Ultraviolet Degradation 

of Polymeric Balloon Films", the report describes the UV damage 

assessment system constructed under the contract. Polyethylene 

film was studied as a test for the new system. It was found that, 

under simulated long-duration balloon flight conditions, polyethylene 

suffered very little strength degradation. This equipment is now 

available for evaluating any candidate long-duration film.

A new laminator for polyester materials has been contacted. 

Johnson Laminating and Packaging, Inc., produces laminated materials 

superior in every way to any used by NSBF previously. The cost to 

NSBF is much less also. Film from Johnson will be used on the next 

Sky Anchor flight tentatively scheduled for summer 1982. This will 

be the same parent film (American Hoescht Corp. 2000) and type of 

adhesive as was used in the past.

4. Sky Anchor Test Flights

Two Sky Anchor test flights were attempted during the year. Sky 

Anchor XII was to have been the first truly long duration flight of
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this type system. For the test, a 500 lb package was launched from 

Brazil in January. Shortly after launch the zero-pressure balloon 

failed due to unexpected weather conditions during inflation. Data 

retrieval at NSBF through GOES/METEOSAT was excellent during the 

checkout and short flight.

Sky Anchor XIII was the successful flight of a 1200 lb payload 

system. This was the first attempt to fly a payload of this weight 

which would allow for s900 lb of scientific instrumentation. The 

balloons were a 7.7 MCF zero-pressure balloon and a 2.0 MCF (0.92 x

0.92 mil material) super-pressure balloon. The flight, launched 

from Greenville, South Carolina lasted 45 hours and was terminated 

successfully. All equipment on-board performed well with the 

exception of ARGOS. Data were received on 17 ARGOS passes but only 

3 positions were computed.

The Interim Long Duration Electronics Platform (ILDEP) provided 

near real time (s5 min delay) data through the GOES system and the 

NSBF PDP-11/34 engineering computer. Data, available through dial

up phone link, was reduced to engineering units and displayed at 

NSBF. The present software system requires a considerable amount 

of operator interaction. Plans are to automate this process further.

5. Raccoon Test Flight

The first large scale test of a recently proposed long duration 

system was flown from Brazil during the January campaign. Known as 

a Radiation Controlled Balloon (RACCOON) the system is very simply 

an unballasted zero-pressure balloon. Derelict balloons which have 

been tracked for up to two weeks prompted this work. The Brazil 

flight lasted for 26 days.



With an initial day float of 2.35 mb (=135 K ft), the system 

will remain aloft for 30+ days. It will descend at night to about 

27.0 mb. At each sunrise it will ascend to about 500 ft below the 

previous day* s float. The initial float altitude must be above 4 mb 

to achieve at least a few day/night cycles without descending to the 

ground. This system will perform well in the tropics or during the 

summer at mid-latitudes. The payload of this system should be limited 

only by the operational capabilities at the launch site.

C. Operational Support

Several projects were carried out in FY 1981 in direct support of the 

NSBF operations. Many of these tasks were conducted jointly with operations 

personnel.

1. Designed and made drawings for mounting a 36" diameter 

launch spool on a trailer for remote launches

2. Designed and made drawings for converting a 35 ton 

mobile crane into a remote site launch vehicle

3. Converted a mobile crane into a balloon launch 

vehicle for the Hawaiian balloon launches

4. Investigated the use of liquid helium for balloon 

inflation. Outline specifications were written for the 

equipment. The cost of an 11,000 gallon liquid helium 

dewar is s$250,000.00. These may be rented at s$200.00/ 

day for a 500 gallon dewar

5. Software was developed for several scientific flights 

to provide recording of data and limited real time data 

display.

6 . Updated drawings for the operational soft collar restraint.
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D. Plant Support

The Mechanical Engineering Section assisted in several projects around 

the NSBF plant. The most notable were specifications written ifor procurement 

of a 40 x 80 ft addition to the balloon warehouse and the leveling of the two 

metal buildings by the main parking lot.

E. Failures

Failure reports were completed for Flights 1198-P, 1214-P (FY 1980) 

and 1224-P (FY 1981) during FY 1981.

There were a total of six balloon failures on operational flights in 

FY 1981.

In addition to these definite failures there were two balloons that 

were definite "leakers" but provided adequate flights for the scientists. 

There was one payload lost during FY 1981. This was a payload failure on 

Flight 1224-P, and not a balloon failure. All eight of the balloons men

tioned above exhibited similar behavior and prompted a major investigation. 

Since three (3) balloons were from one manufacturer and five (5) were from 

the other, the investigation centered on the commonalities, i.e., the film 

and the launch.

On the launch side, the new spool (put into service in February 1980) 

was reinvestigated and found to produce less loading and a lower coefficient 

of friction than the old spool. The collar was re-examined and nothing 

detrimental was found. Wind shears were investigated, designs were com

pared and nothing unusual was found.

The film manufacturer had moved to a new plant during FY 1981 and was 

having increased rejection rates on film delivered to the other balloon 

manufacturer. Upon investigation, it was found that the film quality 

control had become very lax. The new manager of the film plant was very 

cooperative and took immediate and definite steps to correct the situation.

- 2 8 -
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This included a major personnel change.

All discrepancies involved electronic malfunctions. Most of these 

were attributable to the present CIP's being worn out. Other discrepancies 

involved R-F interference and wiring problems. To avoid the interference 

problems in the future, all payloads are compatibility tested with NSBF 

equipment prior to flight.

F. Miscellaneous

NSBF engineering increased its data reporting capability with the pur

chase of a graphics video terminal and Tektronix PLOT 10 software. Presently, 

software is being developed to reduce digital flight data to engineering 

units for presentation by PLOT 10. This will allow for rapid reporting of 

flight information.

An inexpensive load cell has been located and procured for use on 

engineering flights. The load cell, an Alleghany Technology, Inc., Model 

301, has been ground and flight tested and proven reliable. This also has 

implications for ballast management on operational flights.

A Dolch LAM 3250 Logic Analyzer and a Tektronix 475 oscilloscope 

were purchased to support the development of digital electronics for Long 

Duration and other projects.
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PERSONNEL

The staff of the National Scientific Balloon Facility on 30 September

1981 (the end of FY 1981) consisted of fifty-seven (57) full-time positions 

and one (1) part-time employee. The regular full-time staff allowance is 

classified as follows:

IV. ADMINISTRATION

Administration - 5

Clerical - 5

Engineers - 8

Guards - 31s

Machinist - 1

Maintenance - 3

Mechanic - 2

Pilots - 3

Support Scientists - 2

Technicians - 26

TOTAL 581s
There was one unfilled technician position on 30 September 1981. 

Staff changes for FY 1981 were as follows:

December 1980

1. Ben Laird, Temporary Technical Assistant, was hired. 

January 1981

1. Charles Palmer, Senior Manager, retired.

2. Steve Waymire, Electronics Engineer III, was hired.

March 1981

1. Don Roberts, Balloon Technician I, was hired.



1. John Bennett, Balloon Technician II, resigned.

May 1981

1. Don Gage, promoted to Chief Pilot.

2. Larry Farley, Engineering Technician, deceased.

June 1981

1. James Carroll, promoted to Head of Facility Services.

2. Ben Laird, promoted to Engineering Technician II.

3. Dana Staples, Administrative Assistant, was hired.

4. Danelle Dickens, Administrative Secretary, resigned.

July 1981

1. Judy Reynolds, Administrative Assistant, was hired.

2. Jeanann Hazlewood, Administrative Assistant, resigned.

August 1981

1. Bill Schumacher, promoted to Electronics Technician III.

2. Titus Sigler, promoted to Electronics Technician III.

3. Carl Kelley, promoted to Balloon Technician I.

September 1981

1. Carolyn Booker, Receptionist/PBX Operator, was hired.

2. Jona Harvey, Casual Secretary, was hired.

3. Victor Davison, Balloon Technician I, was hired.

4. Tim Cecil, Temporary Balloon Technician Assistant, was hired 

and he also resigned during September to accept a permanent 

position.
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FUNDING 

FY 1981 NSBF BUDGET

Salaries $1,264,695

Benefits 240,292

Materials and Supplies 222,128

Purchased Services 371,261

Travel 105,993

Equipment 215,631

TOTAL $2,420,000
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PANEL MEETINGS

Two meetings of the NSBF Advisory Committee were held during the

year. The first meeting was 2-3 April in Palestine, the second was

1-2 October in Washington, D. C.

At the first meeting, the Panel's main item of discussion was the

NSBF's possible separation from NCAR. Other items of interest were the

operations review of 1980, status of Long Duration Program and detailed

discussion on NSBF*s development plans. Also discussed were, NSF/NASA

Negotiations, Southern Hemisphere, Doppler Radar Upper Air Sounding and

NSBF 1981-1982 Budget.

The second meeting reviewed the recent approval by NSF of UCAR’s

proposal to make the NSBF a national center. Other items discussed

were the formation of the Long Duration Study Group, Development Progress

and Future Plans, Immediate and Long Range Budget Review, Report on

International Meeting in Rome and Discussion of NSBF Workload >aind Priorities.

Members of the Panel during FY 1981 were as follows:

Dr. D. Kniffen - NASA Goddard Space Term expires in Spring 1982
Flight Center

Dr. W. Hoffmann, University of Term expires in Fall 1982
Arizona

Dr. L. Heidt, National Center 
for Atmospheric Research

Term expires in Spring 1982

Dr. W. Lewin, Massachusetts 
Institute of Technology

Term expires in Spring 1982

Dr. D. Mueller, University 
of Chicago

Term expires in Spring 1982

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

Term expires in Spring 1982

Dr. R. Stephen White, University 
of California, Riverside

Term expires in Spring 1982

Dr. Noel Hinners
Smithsonian Institute

UCAR Trustee Observer
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FY 1981 marked another year of changes in facilities at NSBF, with 

the Receptionist Office being moved to North end of building and signs 

put up to direct any visitor to facility to her office for information.

There has been a system added to existing phone system for Paging 

of the complete facility staff. Also a pocket page system is in opera

tion for contact with base personnel all from the Receptionist Office 

if need should arise for the convenience of anyone using the facility.

The completion of a new 40' x 80’ Storage Building next to Balloon 

Storage made it possible to store all balloons in the Balloon Bay and 

store other equipment and supplies in the new building.

The addition of six (6) outlets in East and West Bays of Staging 

Building will provide clean constant power for groups using computers 

in Bay areas. This is supplied from 15 KVA UPS Systems which also serves 

the third floor Computer Room and fourth floor Flight Monitoring Equip

ment. Use of this system would be limited to short demand.

East and West Bays of Staging Building have been rewired to give 

each work area 10 breaker controlled duplex 110V outlets on li power, 

color coded to eliminate cross wiring to multiphase.

' Also each Bay has a supply of 220 1 £ and 240 Delta Power to handle 

those that require it. 480 3i and 208 3{£ are available.

An Emergency Generator has been installed at the Staging Building 

in case of long duration power failure.

Programs are now underway to increase Base Security after hours 

and on weekends and to upgrade equipment and production in Machine Shop.

V. BASE IMPROVEMENTS



-35-

The NSBF expects to conduct approximately 60 balloon flight opera

tions in FY 1982. Eighty percent of the flight operations will be carried 

out from the NSBF base at Palestine, Texas and the remaining twenty percent 

from remote locations in Australia, Greenville, South Carolina and Pierre, 

South Dakota.

Research and Development in all areas will be severely impacted by 

the cutback in funding.

Work will continue on the in-house development of the long duration 

electronics system with a test flight of portions of the system in June 

1982.

In-house studies of balloon design and new materials will be made.

Information on the design of scientific gondolas will be prepared 

and published.

Study and analysis of possible new launching techniques will 

continue.

VI. PLANS FOR FY 1982
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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 a

MATERIAL MANUFACTURER
PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)

FLIGHT
SUCCESS

1980

1219- -P 1 Oct. Dr. M. Leventhal/ 
Mr. P. Stang 
Sandia Laboratories

Gamma Ray Experiment 738,503 15.24 u Poly Winzen 1363 11.0 3.18 Success

1220-P 4 Oct. Dr. F. Frontera 
TESRE/CNR

X-Ray Experiment 727,460 15.24 u Poly Winzen 1387 15.0 2.93 Success

1221-P 6 Oct. Dr. G. Fishman 
NASA/MSFC

Gamma Ray Experiment 314,317 12.70 p Poly Raven 961 31.0 4.32 Success

1222-P 7 Oct. Dr. T. Parnell
NASA/MSFC
Dr. V. Jones/LSU

Cosmic Ray Experiment 594,654 15.24 p Poly Winzen 1679 33.5 4.03 Success

1223- P 10 Oct. Dr. W. Huntress 
JPL

Atmospheric Sciences 612,493 15.24 u Poly Winzen 1596 21.0 3.75 Success

1224-P 20 Oct. [)r. W. Heaps 
SASA/GSFC

Atmospheric Sciences 794,288 20.32 v Poly Winzen 2337 11.0 4.60 Data Obtained/Free 
Fell After Term.

1225-P 20 Oct. Dr. W. Evans 
AES/Canada

Atmospheric Sciences 436,079 12.70 V Poly Winzen 954 N/A N/A Balloon Failure

1226--P 20 Oct. Dr. Fazio 
Smithsonian Obs.

Far Infrared Experiment 196,802 20.32 u Poly Winzen 2466 14.3 13.8 Success

1227-P 22 Oct. Dr. R. Jennings 
Univ. College London

Far Infrared Experiment 121,762 25.40 'j Poly Winzen 1329 1 2 , 3 13.8 Success

1228-P 22 Oct. Dr. W. Evans 
AES/Canada

Atmospheric Sciences 121,762 25.40 p Poly Winzen 896 12.0 10.0 Success

1229-P 25 Oct. Dr. L. Haser 
Max Planck Inst.

Far Infrared Experiment 152,911 22.86 y Poly Winzen 1943 15.7 14.5 Success

1230-P 19 Nov. Dr. R. Jennings 
Univ. College London

Far Infrared Experiment 84,951 38.10 p Poly Raven 1224 8.0 16.4 Success

1231-P 2 Dec. Dr. W. Traub 
Smithsonian Obs.

Far Infrared Experiment 196,802 20.32 p Poly Winzen 2581 15.7 13.8 Success

1232-P 10 Dec. 

1981

Dr. D. Wilkinson 
Princeton Univ.

Cosmic Background Radiation 19,992 25.40 p Poly Raven 398 13.2 19.0 Success

1233-PT 19 Feb. Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences/ 
Engineering Data

336,970 12.70 v Poly Winzen 274 7.2 2.12 Success



S U M M A R Y  OF FLIGHTS

FLIGHT

NUMBER
DATE

EXPERIMENTER
a

ORGANIZATION
TYPE OF 

EXPERIMENT

BALLOON
VOLUME

(M3)
GAUGE a

MATERIAL MANUFACTURER
PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)

FLIGHT
SUCCESS

1234-P 20 Feb. Dr. J. Waters 
JPI

Atmospheric Sciences 436,079 12.70 t* Poly Winzen 690 11.0 2.89 Success

1235- PT 20 March NSBF Engineering Test Flight 328,475 12.70 U Poly Raven 277 6.15 2. 15 Success

1236-PT 24 March NSBF Static Launch Test 764,555 15.24 V Poly Winzen N/A N/A N/A Success

1237-P 6 April Dr. D. Ramsden 
Univ. of Southampton

Communications Test 56,634 15.24 U Poly Raven 267 12.0 7.26 Success

123S-P 6 April Dr. D. Ramsden 
Univ. of Southampton

Communications Test 19,822 15.24 V Poly Raven 274 9.3 13.8 Success

1239- FT 24 April NSBF Engineering Test flight of balloon made 
of new material

70,792 25.40 U Poly Raven 726 N/A N/A Balloon Failure 
On Release from 

Spool

1240-P 25 April Dr.R. Zander 
Univ. of Liege

Atmospheric Sciences 432,245 12.70 u Poly Winzen 1307 12.0 4.14 Success

1241-P 6 May Dr. L. Heidt 
NCAR

Atmospheric Sciences 436,079 12.70 y Poly Winzen 587 21.0 2.59 Success

I242-P 6 May Dr. K. Mauersberger 
Univ. of Minnesota

Atmospheric Sciences 300,725
254.9

12.70 U Poly 
25.40 P Poly

Winzen
Raven

367 22.0 2.70 Success

1243-P 6 May Dr. D. Kley 
NOAA

Atmospheric Sciences 141,582 12.70 y Poly Raven 128 5.0 7.59 Success

1244-P 11 May Dr. H. Roscoe
JPL

Atmospheric Sciences 436,079 12.70 P Poly Winzen 1097 15.0 3.65 Success

1245-P 11 May Dr. J. Waters 
JPL

Atmospheric Sciences 679,887 12.70 V Poly Raven 1388 18-6 2.70 Success

1246-P 6 June Dr. M. Thompson 
Univ. of Durham

Gamma Ray Experiment 433,248 12.70 y Poly Winzen 1331 24.0 3.97 Success

1247-P 7 June Dr. J. Anderson 
Harvard Univ.

Atmospheric Sciences/ 
Enginnering Data Collected

328,475 12.70 y Poly Raven 341 5.50 2.39 Success

1248-P 7 June Dr. D. Murcray 
Univ. of Denver

Atmospheric Sciences 190,572 12.70 y Poly Winzen 918 11.5 5.58 Success

1249-P 29 June Dr. D. Wilkinson 
Princeton Univ.

Cosmic Background Radiation 19,992 25.40 y Poly Raven 371 12.5 18.7 Success

1250-P 1 July Dr. D. Wilkinson 
Princeton Univ.

Cosmic Background Radiation 19,992 25.40 y Poly Raven 441 13.0 21.1 Success

Z-
V



SUMMARY OF FLIGHTS

FLIGHT

NUMBER
DATE

EXPERIMENTER
a

ORGANIZATION
TYPE OF 

EXPERIMENT
rBALLOON 

VOLUME 
(M3)

GAUGE a  
MATERIAL MANUFACTURER

PAYLOAD
WEIGHT

(KGS)

FLOAT
TIME
(HRS)

PRESSURE 
FLOAT 

ALT. (MB)

FLIGHT
SUCCESS

1251-P 24 July Dr.C. Seaman 
JPL

Solar Cell Calibration 65,129 17.78 y Poly Winzen 182 N/A N/A Balloon Failure

1252-P 25 July Dr. C. Seaman
JPL

Solar Cell Calibration 55,501
56.6

25.40 y Poly 
12.70 y Poly

Raven
Raven

182 7.0 5.35 Success

1253-PT 11 August NSBF Engineering Stub Duct Test Flight 328,475 12.70 u Poly Raven 285 6.3 2.12 Success

1254-P 22 August Dr. R. Jennings 
UCL/ESTEC

Far Infrared Experiment 154,327 12.70 u Poly Winzen 1352 10.6 11.3 Success

1255-P 5 Sept. Dr. R. Zander 
Univ. of Liege

Atmospheric Sciences 587,575 15.24 y Poly Raven 1390 N/A N/A Balloon Failure 
at 90 K Ft

1256-P 5 Sept. Dr. R. van Duinen 
Univ. of Groningen 
Dr. A. Sargent 
Caltech

Far Infrared Experiment 119,214 15.24 y Poly Winzen 966 11.5 9.89 Success

i257-P 9 Sept. Dr. B. Bates 
Queens Univ.

Ultraviolet Experiment 88,070 1 5 . 24 y Poly Winzen 1400 12.3 2.93 Success

1258--P 11 Sept. Drs. L. Haser/
S. Drapatz 
Jiax Planck Inst.

Far Infrared Experiment 476,006 15.24 y Poly Winzen 1884 15.7 5.35 Success

1259-P 13 Sept. Dr. R. Jennings 
UCL/ESTEC

Far Infrared Experiment 154,327 12.70 v Poly Winzen 1393 13.0 10.1 Success

1260-P 19 Sept. Dr. W. Evans 
AES/Canada

Ultraviolet Experiment 651,287 12.70 y Poly Raven 1067 N/A N/A Balloon Failure 
at 63 K Ft

1261-P 20 Sept. Dr. L. Heidt 
NCAR

Atmospheric Sciences 508,287 12.70 y Poly Winzen 610 22.5 2.20 Success

1262-P 23 Sept. Dr. W. Evans 
AES/Canada

Ultraviolet Experiment 469,493 12.70 y Poly Winzen 1006 25.2 3.20 Success

1263-P 23 Sept. Dr.R. Jennings 
UCL/ESTEC

Far Infrared Experiment 154,327 12.70 y Poly Winzen 1395 10.2 17.4 Success

1264-P 28 Sept. Dr. R. Staubert 
Astronomisches Inst.

X-Ray Experiment 1,331,175 12.70 y Poly Winzen 2212 26.9 2.81 Success

1265-P 28 Sept. Dr. F. Frontera
TESRE/CNR

X-Ray Experiment 727,460 15.24 y Poly Winzen 1300 26.0 3.18 Success

1266-P 29 Sept. Dr. T Parnell 
NASA/MSFC

Cosmic Ray Experiment 515,366 12.70 y Poly Raven 1653 N/A N/A Balloon Failure 
at 53 K Ft J
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ATMOSPHERIC SCIENCES 

Mr. L. Heidt, National Center for Atmospheric Research 

Flight 1241-P, 6 May 1981

Purpose: International intercomparison of stratospheric water 
vapor measurements. One of five flights to be flown simultaneously 
to collect and/or measure H^O in the same air mass.

Results: H^O was measured in samples collected between 15 and
41 km altitude. The mixing ratio increased from 2.1 ppm at 16 km 
to 4.0 ppm at 32 km which was in good agreement with other experi
ments.

Publications: Preliminary data from this flight are to be presented 
at the fall meeting of the American Geophysical Union (3-10 December 
1981). Final results will be submitted to the Journal for Geophysical 
Research in early 1982. Ref: "Measurement of Stratospheric Water 
Vapor by Cryogenic Collection," W. Pollock, L. E. Heidt, and R. Lueb, 
JGR, 85, CIO, 555-5568 (1980).

Mr. L. Heidt, National Center for Atmospheric Research

Flight 1261-P, 20 September 1981

Purpose: Intercomparison of stratospheric trace gas measurements 
with the Institute for Chemistry of Julich, W. Germany

Results: Fifteen whole air samples were collected cryogenically up 
to 42 km altitude. Measurements of H^, CH^, CO^, CO, N^O, CCI2F2,
CCl^F, and hydrocarbons are being completed by both institutes on
the same samples for a comparison of measurement accuracies and 
precision.

Publications: Results will be submitted to the Journal for Geophysical 
Research in early 1982.

Dr. W. Huntress, Jet Propulsion Laboratory

Flight 1223-P, 10 October 1980

Purpose: To obtain profiles of stratospheric NO, NO^, HC£ and CM)
using an emission pressure modulator radiometer (NO, NO^, a solar
abosrption pressure modular radiometer (HC£) and a laser heterodyne 
radiometer (C£0 in absorption). Also an engineering test of the new 
JPL modular multi-instrument gondola.

Results: Profiles of stratospheric NO and NO2 were obtained several 
hours before and after sunset. These data are being analyzed and
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compared to diurnal models. The engineering test of the gondola 
was successful. The HC£ instrument did not obtain sufficient signal/ 
noise levels for a meaningful measurement. The C£0 instrument failed 
due to a leaky dewar.

Publications: In preparation.

Dr. D. Murcray, University of Denver

Flight 1248-P, 7 June 1981

Purpose: The object of this flight was to obtain data on the atmo
spheric concentration of H^O at various altitudes in the stratosphere.
Data pertinent to this objective were to be obtained by 3 remote sens
ing instruments. These were: 1) A liquid helium cooled grating spectro
meter system which measured the atmospheric emission in the 16 to 28 
ym region. This instrument was operated by University of Denver 
personnel. 2) A circular variable filter spectrometer system to measure 
atmospheric emission in the 4 to 13 ym region was flown on this gondola 
by personnel from the Canadian Atmospheric Environment Service. 3) A 
far infrared emission instrument operated by the English National 
Physical Laboratory.

Results: The balloon flight was accomplished on June 7, 1981 after a 
considerable delay due to weather. The NCAR Telemetry system mal
functioned at launch; however, the on-board magnetic tape recorder 
operated properly and provided a backup recording. Data were obtained 
by all three experiments and reduction of the data is currently under
way .

Dr. H. Roscoe, Jet Propulsion Laboratory/Oxford University 

Flight 1244-P, 11 May 1981

Purpose: Oxides of Nitrogen play a crucial role in the chemistry of 
stratospheric Ozone, now being vigorously researched by chemical 
modellers in order to predict man* s impact on the stratosphere. Mea
surements of the variations of NO, HNO^, and N^O^ with height
and with time of day provide important tests of model validity. This 
experiment measured concentrations of these gases with two different 
instruments - the Oxford Balloon-borne Pressure Modulator Radiometer 
and the NPL cooled grating spectrometer. Supporting measurements of 
Ozone and solar flux spectrum were made by instruments from JSC and 
GSFC, which will increase the comparability of the results with model 
predictions.

Results: All four instruments worked well on the flight. It lasted 
from noon until 2 a.m., spanning a good part of the day/night cycle.
Data anaylsis is still proceeding, but preliminary results from the
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Oxford radiometer show the first detection of stratospheric 
and its night-time increase.

Publications: "Tentative Observation of Stratospheric N^O^",
H. K. Roscoe, submitted to Nature, September 1981.

Previous flight in 1978: "Infrared Measurements of Stratospheric 
Composition III. The Daytime Changes of NO and NO^"• H. K. Roscoe,
J. R. Drummond and R. F. Jarnot, Proc. R. Soc. Lond. A 375, 507 
(1981).

Dr. J. Waters, Jet Propulsion Laboratory, California Institute of 
Technology

Flight 1234-P, 20 February 1981, Flight 1245-P, 11 May 1981

Purpose: The purpose of these flights was to measure stratospheric 
profiles of CIO, 0^, and H^O^. These measurements, particularly that
of C£0 and its predicted diurnal variation, are needed to help under
stand the catalytic depletion of stratospheric 0^ by products from
industrial sources. Such an understanding is necessary in order to 
establish what, if any, regulations are required for the important 
industrial products.

Results: Both flights were performed successfully with perfect launch, 
instrument operation, and recovery. The measurement technique, micro
wave limb sounding, was demonstrated for the first time on Flight 1234-P 
and useful measurements were obtained betweeen 12:30 and 6:30 p.m. Use
ful measurements were obtained from Flight 1245-P between midnight and 
11 a.m. Stratospheric profiles of 0^ and C£0 and a tentative value for
^2^2 were measured. The measured CIO profile is in close agreement
with current theoretical predictions. The diurnal variation in C£0 
was measured for the first time and supports theoretical predictions 
that C5.0N02 is formed from CJtO In the stratosphere at night.

Publications: "Chlorine Monoxide Radical, Ozone, and Hydrogen 
Peroxide: Stratospheric Measurements by Microwave Limb Sounding," 
Science 214, 61 (1981).

Dr. R. Zander, University of Liege 

Flight 1240-P, 25 April 1981

Purpose: The concentrations of chlorine species in the stratosphere 
are important to be determined accurately and regularly, in order to 
investigate their possible impact on the protective ozone layer. This 
flight was mainly intended to provide information on the concentrations 
of HCS,, CH^C£ and HF in the 20 to 40 km altitude range, from high- 
resolution solar observations in the infrared.
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Results: Observations at float altitude of about 36 km were made during 
more than 6 hours, including sunset measurements. Data were recorded 
about HF and HCiL above float level, about HF, HCJl and CH Cl between 
20 and 36 km altitude.

Publications: A Search for Faint Molecular Lines in the Solar Photo- 
spheric Spectrum, C,R. 21 eme Coll. Liege, 235, 1980.
Concentration of Carbon Monoxide in the Upper Stratosphere, Geophys.
Res. Letters, 365, 1981.
Recent Observations of HF and HCH in the Upper Stratosphere, Geophys. 
Res. Letters, 413, 1981.

COSMIC RAY EXPERIMENTS

Dr. Peter Meyer, University of Chicago

Flight 176-N, 6 April 1981

Purpose: This was the first flight of a new detector designed to 
measure the isotopic composition of cosmic rays at high energy. Isotope 
separation is to be achieved through a precise velocity measurement near 
the equatorial geomagnetic cut-off. By measuring the isotopes of the 
elements hydrogen through oxygen we hope to gain unique information on 
the storage time of the cosmic rays in the galaxy, and of the production 
of secondaries and the escape pathlength from the galaxy.

Results: The period spent at float altitude was less than the minimum 
required time. This first flight did allow us however to collect data 
for the element helium. Work is currently in progress to determine

3 4the fractions of He and He at high energy.

Publications: In progress.

Dr. D. Wilkinson, Princeton University

Flight 1232-P, 10 December 1980, Flight 1249-P, 29 June 1981

Purpose: Observe anisotropy of 3K microwave background with low noise 
mixer radiometer. This system has 10 times lower noise than any 
previously flown in microwave bands. Galactic emission (thermal and 
non-thermal) must be subtracted and this, rather than instrument 
noise limits the accuracy. We are trying to see clearly the higher 
order moments in the 3K. anisotropy.

Results: Data look good. Problems with telemetry and down-range 
operations have necessitated tedious and time consuming editing 
and reconstitution, but we believe the science Is there. Noise is
2 x the anticipated level, but still very good. The two flights 
give us good Northern Hemisphere sky coverage. The same instrument 
will be flown in Brazil in November, 1981.
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Publications: None yet. Anticipate one letter and one long 
paper. Also, Ph.D. thesis of Dale Fixsen.

Dr. D. Wilkinson, Princeton University

Flight 1250-P, 1 July 1981

Purpose: Measure anisotropy of 3K microwave background with 
mixer radiometer of three frequencies: 31.4 GHZ, 46.0 GHZ 
and 90 GHZ. The 90 GHZ experiment was flown on our package 
by Berkeley (Smoot» Lubin, Epstien). This was the last in 
a series of observations at several frequencies with room 
temperature mixer radiometers - cheap, reliable, but noisy.

Results: Data look good, but again contain annoying telemetry 
problems. We will combine results from three previous flights 
to give good Northern Hemisphere coverage at 3 frequencies. The 
black body nature of the Dipole (primarily motional) effect 
is demonstrated. Quadrupole moments of high statistical 
significance are seen.

Publications: Dipole and Quadrupole Moments in the 2.7 K 
Background Radiation, Ap. J. Letters 243, LI13* 1981. Boughn,
Cheng and Wilkinson.

FAR INFRARED EXPERIMENTS

Dr. S. Drapatz and Dr. L. Haser, Max-Planck Institut fur Physik und
Astrophysik, Institut fur extraterrestrische Physik

Flight 1229-P, 25 October 1980, Flight 1258-P, 11 September 1981

Purpose: Star formation regions and many active galactic nuclei 
emit most of their energy in the far-infrared spectral region. 
Mostly photometric observations have been performed in the past.
For more sophisticated models spectra of these sources are ne
cessary to determine different radiation processes and materials. 
The present experiment uses a i m  telescope, a low resolution 
Michelson interferometer and a He-cooled detector to measure these 
spectra.

Results: In the first flight the Orion molecular cloud and 
IC 5146 have been investigated in addition to calibration and 
alignment measurements on the Moon and Venus. The data are 
being processed. In the second flight only data on the terrestrial 
atmosphere were obtained due to a failure of the oil-bearing of 
the pointing system.

Publications: "Far-Infrared Balloon-Borne Observations", S. Drapatz 
et al., Mitt. Astron. Ges. 50, 109 (1980).
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"The lm Balloon-Borne Telescope "Golden Dragon" for Far-Infrared 
Astronomy", S. Drapatz et al., Mitt. Astron. Ges. 54, in press 
(1981).

Dr. G. Fazio, Smithsonian Astrophysical Observatory 

Flight 1226-F, 20 October 1980

Purpose: A 102-cm balloon-borne far-infrared telescope was used 
for: (a) high resolution, broadband (40-120 pm) photometry and 
mapping of H II regions and molecular clouds; (b) high resolution 
spectroscopy with a Fabry-Perot interferometer constructed by 
CNRS, France.

Results: The photometer operation was very successful. During 9.8 
hours of observation the following objects were mapped: M17, SS 433,
W51, Per OB-2 molecular cloud, TMC-1, Crab nebula, a Ori, FU Ori, NGC 2024 
molecular cloud, M 82, Saturn, and IRC+10011. No astronomical data 
was received from the Fabry-Perot interferometer. The liquid He 
reservoir for the He3 system was exhausted after one hour at float 
altitude, the F-P interferometer continued to scan successfully.

Publications: A 102-cm Balloon-Borne Telescope for Far-Infrared 
Astronomical Observations, G . G. Fazio, Proc. of the Society of 
Photo-Optical Instrumentation Engineers, 265,62, 1981.

A High Resolution Far-Infrared Survey of a Section of the Galactic 
Plane: I. Nature of the Sources, D. T. Jaffe, M. T. Stier,
G. G. Fazio, to be published Astrophys. J., Jan. 15, 1982.

A High Resolution Far-Infrared Survey of a Section of the Galactic 
Plane: II. Far-Infrared, CO, and Radio Continuum Results, M. T.
Stier, D. T. Jaffe, G. G. Fazio, W., G. Roberge, C. Thum, and 
T. L. Wilson, to be published in Astrophys. J. Suppl., 1982.

High Resolution Far-Infrared Observations of the Evolved H II 
Region M 16, B. McBreen, G. G. Fazio, D. T. Jaffe, to be pub
lished in Astrophys. J., March 1, 1982.

Dr. W. Traub, Smithsonian-Harvard Center for Astrophysics

Flight 123f-P, 2 December 1980

Purpose: This was primarily an atmospheric remote sensing flight, 
using the SAO 102 cm diameter telescope and the SAO Fourier-trans
form spectrometer to obtain thermal emission spectra of the strato
sphere in the far-infrared region. These limb-sounding spectra 
contain many emission lines of molecules which are important in 
the chemistry of the ozone layer, and can be analyzed quantitatively 
to obtain abundances of trace species as a function of altitude in 
the 18 to 35 km region.
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Results: Although the winds aloft were unexpectedly favorable, 
and would have given us a full 18 hour (night-day) flight at 29 
km, we were only able to make use of a few hours of our time at 
altitude because of a chain of events that was initiated by a 
reefing sleeve which fell from the balloon down onto our payload 
during ascent. This sleeve, which was found after the flight to 
be enmeshed in our telescope azimuth control mechanism, was about 
60 feet long and 3 feet wide. The loss of azimuth control meant 
that we were unable to point the telescope at stars, and that 
therefore we were unable to calibrate our elevation axis and also 
unable to pursue a number of secondary (astronomical) experiments.
We did however obtain about 4 hours of excellent stratospheric 
night-time spectra, and we have been analyzing this data for 
molecular abundances. The analysis will be ongoing through 1982, 
but the first results have been reported already.

Publications: Stratospheric HF and HC1 Observations, W. A. Traub, 
and K. V. Chance, to appear in Geophysical Research Letters, 1981. 
(from Flight 1231-P in 1980).

Far-Infrared Measurements of Stratospheric HC1, K.V. Chance,
J.C. Brasunas, and W.A. Traub, Geophysical Research Letters,
7, 704-706, 1980 (from Flight 1176-P in 1979).

Far-Infrared Spectroscopy of Gaseous Nebulae, J. C. Brasunas,
Ph.D. Thesis, Accepted by the Department of Physics, Harvard 
University, March 1981. (from Flights 1148-P and 1176-P in 1979).

Dr. R. van Duinen, University of Groningen, Dr. A. Sargent, California 
Institute of Technology

Flight 1211-P, 26 August 1980, Flight 1213-P, 11 .November 1980

Purpose; Far-Infrared Photometry Molecular Clouds

Publications: HFE 2 and L43 —  Two Cold Far-Infrared Sources,
H. L. Nordh, R. J. van Duinen, A. Sargent, M. Fridlund, J.W.G. 
Aalders, the Astronomical Journal, Volume 86, Number 2, February 
1981.

A Low-Luminosity Far Infrared Source in the L1551 Molecular Cloud,
C. Fridlund, H. Nordh, R. van Duinen, J.W.G. Aalders, A. Sargent, 
Astron. Astrophys. 91, L1-L2 (1980).

Far Infrared Observations of S255 and SI87, A. Sargent, H. Nordh,
R. van Duinen, J.W.G. Aalders, Astron. Astrophys, 94, 377-381 (1981).

Far Infrared Observations of Star-Forming Regions, A. Sargent,
R. van Duinen, C . Fridlund, H. Nordh, and J.W.G. Aalders,
Accepted by scientific journal, Owens Valley Radio Ob serva tory, 1981'.

A Low-Luminosity Far Infrared Source in the L1551 Molecular Cloud,
C. Fridlund, H. Nordh, R. van Duinen, J.W.G. Aalders, A. Sargent, 
Accepted for publication as a letter in Astronomy and Astrophysics, 
Groningen, September 1980.
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Drs. G. J. Fishman. R. B. Wilsons and C.A. Meegan, NASA-Marshall Space 
Flight Center

Flight 1221-P, 6 October 1980

Purpose: To detect and study the temporal and spectral charac
teristics of gamma-ray bursts. By using a large-area, efficient 
detector array, gamma-ray bursts weaker than those detectable 
with satellite-borne detectors could be studied. Other periodic 
and transient sources can be studied simultaneously with the wide 
-field detector array. This flight also served as a test of 
instrumentation and techniques to be used on the MSFC experiment 
on the Gamma Ray Observatory

Results: Over 25 hours of data were received: all four detectors 
operated properly. A gamma-ray burst and two weak solar flares 
were observed. Measurements of the pulsar in the Crab Nebula,
NP0535 and the transient x-ray source A0535+26 were also observed. 
Spectra and time variations were measured. Data analysis is still 
in progress, although preliminary results have been presented.

Publications: "Observations of a Weak Gamma Ray Burst, A0535+26, 
NP0532 and Solar Flare Events by a Balloon-Borne Detector Array",
R. B. Wilson, G. J. Fishman and C . A. Meegan, Paper XG 2.1-3 
Presented at the 17th International Cosmic Ray Conference, Paris, 
France July 13-25, 1981.

"Observations of a Gamma~Ray Burst and other Sources With A Large- 
Area, Balloon-Borne Detector", R. B . Wilson, G. J. Fishman, and 
C. A. Meegan - Presented at the "Workshop on Gamma-Ray Transients 
and Related Astrophysical Phenomena", La Jolla, California, August 
5-8, 1981.

Dr. F. Frontera, Istituto TES.R.E./C.N.R., Italy 

Flight 1220-P, 4 October 1980

Purpose: The main goal of this flight was to study the short time 
variability of Cygnus X-l in the X-ray range 20-200 keV, by means 
of a large area (1600 cm2) X-ray telescope. The pulsar X-Persei 
and the Crab Nebula were the other two targets of the flight program.

Results: Definitive results of this flight are not yet available. 
Preliminary results show a very low state intensity of Cygnus X-l 
in hard X-rays. A detailed study of housekeeping data, to exclude 
instrumental malfunctions of the pointing system are in progress.
A hard flux has been clearly detected from X-Persei, whereas the 
Crab Nebula was observed at the well known flux level.

GAMMA AMD X-RAY EXPERIMENTS
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Publications: The description of the experiment has been reported 
at the annual Symposium of Italian Physical Society (SIF Bulletin 
121, 35, 1980)).

Dr. F. Frontera, Istituto TES.R.E./CNR, Italy 

Flight 1265-P, 28 September 1981

Purpose: The primary objective of this flight was to observe 
several galactic and extragalactic sources, including the Seyfert 
galaxy NGC5548, the Perseus cluster, Cygnus X-l, Cygnus-2.

Results: The data reduction will start before the end of this 
year (1981).

Dr. M. Leventhal and C.MacCallum, Bell Labs/Sandia Labs 

Flight 1219-P, 1 October 1980

Purpose: Search for gamma-ray lines and spectral features from 
the Crab, Cyg X-l, and Her X-l.

Results: The flight was so short that insufficient observing time 
was obtained from the Crab and Cyg X-l to reach any conclusions 
about lines. We are continuing to play with this small body of 
data in the hope of reaching some interesting conclusions.

Drs. M. Pelling and R. Lin, University of California, San Diego and 
Berkeley

Flight 1178-P, 17 October 1979, Flight 1206-P, 27 June 1981

Purpose: The objectives of these flights were to make high resolu
tion x-ray (less than 1 keV) spectral observations of the sun in 
conjunction with the Solar Maximum Mission and ground based solar 
radio and optical observations, and to ob serve several cosmic 
x-ray sources including the Crab Nebula and Hercules X-l for x-ray 
spectral features. The observations were accomplished with a 
collimated array of four high purity planar germanium detectors- 
the first use of such in s t rumen ta t i on in space.

Results: High resolution observations of Cas A, the Crab Nebula 
and Mk421 were obtained in Flight 1178-P. A major solar flare 
was observed in Flight 1206-P and follow-on observations of the 
Crab Nebula were made. The solar flare observation indicates a 
very soft emission component, unresolvable with previous instrumen
tation and the presence of very fast temporal structures (less than 
100 ms). The Crab Nebula and Cas A data showed no line emission 
features at the 10 3 (cm2-sec) 1 level.

Publications: "High Resolution Observation of the Crab Nebula",
R. Schwartz, R. P. Lin, and R. Pelling, BAAS, 12, 542 (1980).
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"A Search for Line Emission from the Sun in the 20-200 keV Energy 
Range", R. Schwartz, R. P. Lin, and R. Pelling, BAAS, 12, 891 (1980)•

"Observations of a Solar Hard X-Ray Burst with Very High Spectral 
and Temporal Resolution", R.P. Lin, R. Schwartz, and M. Pelling,
BAAS, 12_, 892 (1980).

44"Upper Limits to the 68 and 78 keV Ti Line Emission from the 
Supernova Remnant Cas A", R. A. Schwartz, R. P. Lin, and R. M. 
Pelling, BAAS, 12, 800 (1980).

Dr. M. Thompson, University of Durham

Flight 1246-P, 6 June 1981

Purpose, Nuclear gamma rays are expected to be produced in a variety 
of astrophysical processes, neutron star surfaces and accretion discs 
in supernovae explosions etc^ The predicted intensities of the gamma 
rays are typically in the 10 11 - 10 5 photons cm 2sec 1 region, and 
as yet balloon flights have only managed to achieve sensitivities of 
around 10 3photons? cm 2 sec 1 . In this June flight of the high 
resolution solid state detector, the Crab source, Her XI and Cygxl 
were studied.

Results: The data obtained are still being analysed. However, it 
is clear that the apparatus worked well and a profusion of nuclear 
gamma rays exist in the recorded spectra. All of these lines are 
expected to owe their origin to the background radiation at float . 
altitude.

Publications: "Gamma-Ray Line Investigation with the Durham y-ray 
Spectrometers C. A. Ayre, P. N. Bhat, A. Owens, W. M. Summers and 
M. G. Thompson, Phil. Trans. R. Soc. London A 301, 687-91, 1981..

"Measurements of Atmospheric 0.511 MeV Gamma-Rays with a High 
Resolution Spectrometer", C . A. Ayre, P. N. Bhat, A. Owens,
W. M. Summers and M. G. Thompson. Proc. 17 Int. Cos. Ray Conf.
Paris, 1, 107-10, 1981.

"Gamma-Ray Line Investigations using the Durham Mk 1 Gamma-Ray 
Spectrometer", C. A. Ayre, P. N. Bhat, A. Owens, W. M. Summers 
and M, G. Thompson, Proc. 17 Int. Cos. Ray Conf. Paris, 1, 103-6, 
1981.

"Optimised Shield Thickness for a High Resolution Gamma-Ray Spectro
meter", P. N. Bhat, and M. G. Thompson, Proc. 17 Int. Cos. Ray Conf. 
Paris, 8, 15-18, 1981.
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ULTRAVIOLET EXPERIMENTS 

Dr. B. Bates, The Queens University and Rutherford/Appleton Laboratory 

Flight 1257-P, 9 September 1981

Purpose: The primary objective of this flight was to make very 
high resolution spectroscopic studies in the ultraviolet region. 
Observations are made with two spectrographs mounted on the 
Rutherford/Appleton Laboratory stabilized Balloon Platform.
In particular the absorption line profiles of MGII and MGI are 
studied to give insight to the physics of the interstellar 
medium and stellar atmospheres.

Results: The flight was only partially successful with some 
useful engineering data on the balloon platform being received.

OTHER

Dr. D. Ramsden, Southampton University

Flight 1237-P, Flight 1238-P, 6 April 1981

Purpose: The object of this flight was to test a balloon-borne 
telecommunications relay payload. This payload was designed to 
receive the standard NSBF FM/FM complex signal from a scientific 
balloon at a range from between 1200 and 1800 kilometers. Such 
a system should increase the useful length of a scientific balloon 
flight by a factor of between 2 and 4 depending on the season of 
the year. The relay also provided facilities for relaying commands 
to the scientific experiment after it had passed over the radio 
horizon of the ground station.

Results: With the exception of a faulty setting of the modulation 
index on the transmitter on board the telecommunications relay pay
load, the test was very successful. The 1.5m  dish antenna was 
successfully pointed towards the scientific payload with good 
precision. The relay antenna also automatically acquired and 
tracked the scientific payload.

Publications; None related to these technological flights.

Dr. C. Seaman, Jet Propulsion Laboratory 

Flight 1252-P, 25 July 1981

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.
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Results: The objective of the flight was accomplished. Twenty- 
seven cells from four participating organizations were calibrated

Publications: Results of the 1980 NASA/JPL Balloon Flight Solar 
Cell Calibration Program; C. H. Seaman, R. Weiss, JPL Publication 
#81-18.


