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FLIGHTS DURING MONTH OF SEPTEMBER

DATE

1 September 1976

SCIENTIST/ORGANIZATION

J. Benbrook, University of 
Houston

3 September 1976 

8 September 1976

R. Weiss, M. I.T.

NSBF Engineering Department

15 September 1976 R. Weiss, M.I.T.

16 September 1976 R. Kondo, NASA - JSC

23 September 1976 J. Lord, University of Washington

24 September 1976 R. Downing, JPL

29 September 1976 J. Kurfess, NRL

30 September 1976 R. Golden, NASA-JSC

PURPOSE

Atmospheric Sciences

Infrared 

Test Flight 

Infrared 

Ultra-Violet "

Cosmic Ray

Solar Cell Calibration 

X-Ray

Cosmic Ray

FLIGHTS SCHEDULED NEXT THREE MONTHS

SCIENTIST/ORGANIZATION

J. Anderson, Univ. of Michigan 
J. Stanley, NASA/JSC

P. Richards
University of California, Berkeley 

R. Joseph
Imperial College, England

R. Golden 
NASA - JSC

R. Jennings
University College London 

J. Strong
Univ. of Massachusetts

G. Frye
Case Western Reserve University 

K. de Boer
University of Groningen

B. Bates
Queens University

R. Downing 
Jet Propulsion

S. Smith 
NCAR/NSBF

J. Ormes 
NASA-GSFC

A  F a c il ity  o f the N a tio n a l C e n te r fo r A tm o s p h e ric  Research, operated b y  the U n iv e rs i t y  C o r p o r a t io n
fo r A tm o s p h e ric  Research u n d e r the sponsorship o f the N a tio n a l Science F o u n d a tio n .
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D. Brini
Laboratory Tesre, Italy

A. Aikin 
NASA/GSFC

SIGNIFICANT EVENTS

Mr. Alfred Shipley, Manager of the NSBF, visited Australia from

1 September 1976 to 11 September 1976. The purpose of the visit was 

to discuss future operations of the Australian Balloon Launching 

Station.

A series of tests have been run during the past month on a data

communications circuit between the downrange station at Pecos, Texas

and the Palestine base station. Bit rates up to 9600 BPS have been
-4used with bit error rates in the order of 1 x 10 or better. We

expect the bit error rate to improve with better line facilities.

The new Stratotoport was completed on 23 September and the first 

scientific group set up their equipment in the building that day.

Please note the enclosed information sheet and questionnaire on 

long duration balloon flights.

COMING EVENTS

The Operations Sub-Committee of the NSBF Advisory Panel will meet in 

Palestine on 18 October.

The NSBF will be closed for the Christmas Holidays from 20 December 

through 2 January.

We have a request to do a flight from the equatorial region. Anyone 

interested in such an expedition should contact the NSBF.



LONG DURATION BALLOON FLIGHT ELECTRONICS

In 1975 the NSBF was funded by the NSF to develop the capability 
for long duration balloon flights. Since that time, there have been 
several important decisions made concerning the electronics systems 
to be provided. This status report and the attached questionnaire 
are intended to bring the scientific community up to date and to deter
mine the latest information on user requirements.

The first phase of our effort to develop long duration electronic 
systems was an extensive study of an HF system vs a Satellite Relay 
for the balloon telemetry and command requirements. The results of 
that study and a further investigation of institutional considerations 
lead us to select a satellite link utilizing the MARISAT satellites 
as the best system.

The MARISAT System will initially consist of two earth stations 
and two satellites in stationary orbit 22,300 miles above the equator, 
one covering the Atlantic area from a position at 75 degrees West, the 
other over the Pacific area at 176.5 degrees East. The spacecraft will 
serve as links for voice, telex, and data transmissions between the 
earth stations and numerous shipboard terminals. The two earth stations, 
located at Southbury, Connecticut and Santa Paul, California, inter
connect with the terrestrial telephone and telex networks to complete 
the communication link. The coverage area will be between 85% and 95% 
of the trajectory of a globe orbiting balloon.

The intended balloon application will utilize a "voice equivalent" 
channel for data transmission at 4800 bps and a Time Division Multiplex 
(TDM) telex channel for command transmission. Access to the MARISAT 
System from Palestine will be via terrestrial telephone and telex lines.

A time sharing technique will be used to permit up to five balloons 
to access a single satellite channel. Each balloon will transmit data 
at 4800 bps during a time slot in a pre-arranged transmission sequence. 
Guard bands will bound each transmission to prevent overlap of trans
missions from different balloons. The effective bit rate for each bal
loon will be approximately lK bps including synchronization and house
keeping data. Each payload will contain data storage to buffer the 
data between accumulation and transmission.

Many options will be designed into the system to allow for varying 
experiment requirements, mode changes, and higher or lower data rate 
requirements.

Balloon tracking will be accomplished via positions obtained from 
a Navy Navigation Satellite System (NNSS) receiver which will be a part 
of the airborne system. The output of the receiver will be relayed by 
way of the telemetry link to the ground station where it will be pro
cessed to determine the position fix.
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Power for operation of both the experiment and the flight support 
systems will be provided from batteries which will be recharged by a 
solar cell array. A modular system will be designed to allow for widely 
varying experiment power requirements. The weight added by experiment 
power requirements will be included in total experiment weight.

A central control station at Palestine will receive all balloon 
data from both MARISAT earth stations via telephone lines. There, the 
data will be recorded after separation by experiment. Position data 
for each balloon will be processed and displayed along with selected 
housekeeping or primary experiment data. All commands to any balloon 
will be sent from the Palestine facility during the float portion of 
the flights.

An RFP for development of the airborne MARISAT terminal is in 
work at this time. The attached questionnaire is intended to aid 
us in making system definition decision. Please fill it out and return 
it by 15 October if possible.

Jack Snider
National Scientific Balloon Facility 
P. 0. Box 1175 
Palestine, Texas 75801



LONG DURATION BALLOONING QUESTIONNAIRE

1. EXPERIMENTER:__________________________

2. AFFILIATION OR ORGANIZATION & ADDRESS:

3. Briefly describe the experiment(s) you have or plan to have which 
require long duration flights. Why is long duration essential?

4. What is the earliest date you could be ready to fly?

5. Could you perform your experiment if you were limited to 300 
pounds including batteries for one night of operation?



6. Briefly describe any requirements you will have for gondola/ 
detector orientation.

7. The proposed system will allow the accumulation of data at an 
effective rate of 938 bits per second including housekeeping and 
synchronization. Describe how you would 1 ike to utilize this cap
ability; fixed rate, frequent mode changes, intermittent high data 
rates, etc. Please indicate also if your average data rate require
ment would be significantly different from that indicated.

8. Several approaches are being considered to provide orientation of 
the 4-ft dish antenna towards the satellite and to provide for orienta 
tion of a detector simultaneously, if required. Please indicate how 
each of these might affect your experiment.

A. The NSBF would provide a gondola framework with provisions for 
MARISAT Electronics, Antenna, batteries, experiment electronics and 
space for detector mounting. The gondola would be oriented towards 
magnetic north at all times and the antenna would be pointed from that 
reference. Detector orientation would be provided by the experimenter 
The antenna control system and the automatic acquisition system would 
be provided by the NSBF. Data would be transmitted at 4800 bits per 
second for approximately 7 seconds out of 35. Commands could be sent 
at any time and data could be monitored in near real time.
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B. The NSBF would provide a computer controlled orienter. Payload 
and antenna orientation are interdependent because both azimuth drives 
are controlled by the same microprocessor. Gondola and antenna azimuth 
drives and the antenna elevation drive would be provided by the NSBF. 
The experimenter would provide and control the detector elevation 
drive system. Detector azimuth would be controlled either by stored 
programs or as directed by command. Antenna azimuth would be auto
matically compensated whenever the detector azimuth was changed. In
puts to the microprocessor for detector pointing would be the responsi
bility of the experimenter. The data transmission scheme would be near 
real-time as in A. aforementioned.

C. The NSBF would provide a completely independent autotrack antenna 
system. The antenna would be mounted on the experimenters gondola 
and would be pointed at the satellite by monitoring TDM signal strength 
without regard for experiment orientation. There would be restrictions 
placed on the experimenter to limit the azimuth drive rate and the number 
of revolutions in one direction. An automatic reacquisition system 
would be included in the antenna controller. Data transmission would 
again be on a near real time basis.



-4-

D. A single azimuth drive would be available to orient the entire 
gondola. Both the antenna and detector would be fixed in azimuth 
relative to the gondola. Independent elevation drives would be re
quired. Control of gondola azimuth would be shared between antenna 
and detector control systems on a 20 percent duty cycle for the antenna. 
A tape recorder would be utilized to store data for several hours.
During this time, gondola azimuth is under control of the experiment.
At a predetermined time, azimuth control returns to the antenna system 
and the controller automatically searches for and locks onto the satel
lite. Data is then transmitted from the tape recorder at 4800 bits 
per second. As an option, real time data may be transmitted and com
mands may be sent during the satellite on-time. Negative factors in
clude the lack of command and data transmissions during detector 
pointing operations.

9. Describe your requirements for data monitoring during the flight.

10. Describe your command requirements. How often must you be able to 
command, what time delay can you tolerate?



11. What position accuracy do you require? Do you require this data 
on-board?

12. What are your power requirements?


