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NCAR Balloon Flies for More Than Two Years

Boulder, Colorado---A  scientific balloon launched from New Zealand by the

National Center for Atmospheric Research (NCAR) here has begun its third year in the 

air, breaking all previous duration records for balloon flights.

The helium-filled, 3.5-meter (11-foot) diameter plastic GHOST (Global Horizontal 

Sounding Technique) balloon was launched from Christchurch, N ew Zealand, on November 

11, 1971. Floating at an altitude of 13.7 kilometers (45,000 feet), it began to 

circle the earth, tracked by stations in Australia, Brazil, Mauritius, New Zealand, 

Peru, and South Africa. By early June, the balloon had made 30 trips around the 

southern hemisphere, carried by the strong winds that prevail at high altitudes.

On June 5, the GHOST balloon moved into the Antarctic region, which was in its 

winter season of continual darkness. As the radio transmitter on the balloon is 

powered by solar cells, the tracking stations lost contact with it, and by the end 

of August the NCAR researchers assumed that the balloon had gone down. But early 

in October, as the sun returned to the south polar regions, the balloon's signals 

were picked up again. It soon broke the previous flight duration record of 656 days, 

set by an earlier GHOST flight, and now is well into its third year in the air.

This remarkable flight is part of a research effort that is reviving and ex

panding the role of the balloon as a tool of atmospheric science. The long flights 

of the GHOST balloons are made possible by a special design known as the superpres

sure balloon. Conventional rubber weather balloons expand as they rise, and burst 

after a brief flight during which their instruments transmit data on winds, 

temperature, pressure, and humidity back to weather stations on the ground. Large 

plastic scientific balloons release gas as they reach flight altitude to prevent the 

balloon from being ruptured by the expanding gas.

In order to maintain level flight with a conventional balloon, it is necessary 

to drop ballast and release gas alternately. A  one-day balloon flight is considered 

long, and a one-week flight is remarkable. But the superpressure balloon is a 

sealed sphere of tough, leak-proof plastic, strong enough to stand the increased
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pressure caused by its ascent to high altitudes and by the sun's heat, which causes 

the helium inside the balloon to expand. When the helium cools at night, the over

pressure inside the balloon drops, but does not disappear. As the strong plastic 

material stretches and shrinks very little with the changes in pressure, the volume 

of the balloon remains almost constant, and it floats at a virtually constant 

altitude.

Superpressure balloons used in conjunction with earth-orbiting satellites have 

the ability to gather data from many parts of the earth's atmosphere that are poorly 

observed now. Instruments on the balloons, floating at selected levels, collect 

data that are transmitted to the satellite, which in turn relays the data to ground 

s tations.

The first major balloon/satellite program was conducted by French scientists 

in 1972. In this program, known as EOLE (for the ancient Greek god of the winds), 

a satellite launched by the U.S. National Aeronautics and Space Administration 

(NASA) was used to track 300 balloons as they circled the southern hemisphere.

In the summer of 1974, NCAR will launch 400 superpressure balloons, identical 

with the record-breaking GHOST balloon, from tropical sites to study tropical winds 

and other atmospheric processes. In this program, sponsored by the National Science 

Foundation and NASA and conducted by the NASA Goddard Space Flight Center, the 

University of Wisconsin, and NCAR, the Nimbus-F satellite will track the balloons 

and relay their data to the ground.

In 1977 and 1978, 600 balloon flights are planned in a joint U.S.-French p ro

gram. These flights will be made in the mid-latitudes of the southern hemisphere 

as part of the Global Atmospheric Research Program (GARP), an international effort 

designed to increase man's knowledge of the global-scale behavior of the atmosphere.

A  larger version of the GHOST balloon has been tested as a carrier for drop- 

sondes--devices that measure winds, temperature, and humidity as they descend by 

parachute. These 22-meter (72-foot) diameter balloons can circle the equatorial 

regions at an altitude of 24 kilometers (79,000 feet), releasing dropsondes over 

open ocean areas where there is no other w ay to measure winds.
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These big carrier balloons are also being used in Project Boomerang, designed 

to test the feasibility of carrying scientific payloads on long globe-circling 

balloon flights, then recovering the payload near the launch site. In the first 

test of this technique, a scientific balloon payload was recovered only 10 kilo

meters from its launch site at Oakey, Australia, after a 37-day flight during which 

it orbited the earth twice. Project Boomerang is jointly supported by NASA and 

the National Science Foundation.

The record-breaking GHOST flight was part of a test program conducted by NCAR 

and sponsored by the National Science Foundation and the New Zealand Meteorological 

Service. The balloon was launched by Vincent Lally and Marcel Verstraete of NCAR, 

assisted by the New Zealand GHOST Station staff. It was manufactured by Raven 

Industries, Inc., of Sioux Falls, South Dakota.
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