
NUCLEA.R POWERED AUTOMATIC WEATHER STATION

(See also page 11 9 Bulletin, Vol. III, No. 1, and this issue under
Special Projects.)

During the 1961-1962 season (Operation DEEP FREEZE 62), an automatic,
unmanned weather station will be buried in the snow and ice adjacent to
Little America V. This device carries a radioisotope-fueled generator to
provide the necessary power.

The generator uses thermocouples to convert heat from the spontaneous
decay of strontium-90 directly into a continuous flow of electricity. The
electrical energy is stored in rechargeable nickel cadmium batteries in
order to build up the power needed for periodic radio transmissions of such
data as temperature, wind direction and velocity, and barometric pressure.

The weather station, provided by the United States Navy, will be
housed in an 8-foot steel cylinder, 3 feet in diameter, with only a whip
antenna and the actual sensing instruments above the snow surface. Out-
riggers will be attached to the cylinder to distribute the weight and pre-
vent the cylinder from sinking. Excess heat from the generator will keep
the temperature of the buried electronic equipment within a relatively
narrow range, thus preventing the tendency to freeze that has troubled
battery-operated stations in the Antarctic.

This radioisotope generator, known as the SNAP-7C (System for Nuclear
Auxiliary Power), was developed and built for the United States Atomic
Energy Commission by the Nuclear Division of the Martin Company of Balti-
more, Maryland. Its heat source, 40,000 curies of strontium-90, was proc-
essed into a stable, high-temperature-resistant, insoluble compound
(strontium titanate) by the Atomic Energy Commission's Oak Ridge National
Laboratory. The strontium-90 fuel, in the form of ceramic pellets sealed
inside four metal capsules, weighs less than three pounds; these capsules
in turn are set in a square fuel block of corrosion-resistant metal. The
entire generator is surrounded by heavy shielding which brings its weight
to nearly a ton.

This SNAP-7C generator, which is fueled with a by-product of nuclear
reactors, also derives its shielding from a "waste product" of the nuclear
industry. It uses a shield of slightly more than $ inches of "depleted
uranium," the residue from the process in which fissionable material is
extracted from natural uranium.

Although the generator is rated at 10 electrical watts, the actual
input to the Antarctic weather station will be only 5 watts. The excess
is provided to compensate for losses in the power-transforming equipment.
This new generator has a potential life of a decade or more.
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It will operate transmitters that are powerful enough to reach across
the Antarctic Continent. By selecting the proper radio frequency, however,
transmission can be made to operate at peak efficiency over specific dis-
tances.

It is planned that this station will transmit weather data automati-
cally every six hours and more frequently on radio command.

FIELD ACTIVITIES

(See also pages 12 and 17, Bulletin, Vol. III, No. 1.)

Additional information on the planned traverse in Ellsworth Land from
the Eights Coast is now available. The traverse will depart in early No-
vember from Camp Minnesota (73 0 s, 940 W) and proceed eastward along the
Eights and George Bryan Coasts to the vicinity of Mount Combs; from there
it will turn to the south until it reaches Mount Peterson. From Mount
Peterson, a course will be followed first northeast toward Mount Vang,
then south to the Joerg Plateau. The final portions of the trip will see
the party going northwestward into Ellsworth Land to about 76 0 S, 78°W9
south to Mount Haag, and then to Sky-Hi Station at approximately 76°S,
85°W. The distance to be covered is around 1,200 statute miles. The
leader will be Dr. John C. Behrendt of the University of Wisconsin.

Roosevelt Island lies completely enclosed in the Ross Ice Shelf not
far from Admiral Byrd's original Little America. Its ice dome may be con-
sidered as an icecap in miniature, having its own identifiable pattern of
accumulation, wastage, and motion. This season, a party of six, headed by
Mario B. Giovinetto, Argentine-born glaciologist, will begin investigation
of the dome's glaciological budget. The party will arrive about mid-
November and expect to spend about three months in the field.

The University of Michigan studies of the Ross Ice Shelf will be
headed in the field by Dr. Charles W. M. Swithinbank. The party intends
to visit sites previously studied in order to remeasure stakes set out
during the past. For the first time, the Shaokleton and Liv-Axel Heiberg-
Scott Glacier complex will be investigated. Support will be provided by
Navy Dakota (R4D) and helicopter aircraft. Local travel will be by Eliason
motor toboggan. Dr. Swithinbank also hopes to accompany an aerial recon-
naissance flight along the eastern margin of the shelf in preparation for
future studies of that area.
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SPECIAL PROJECTS

In addition to the scientific program conducted under the direction
of the National Science Foundation, a number of special projects are car-
ried out each year at the request of various government agencies. Many
of these are designed to test nonmilitary equipment or procedures under
the unusual conditions of the Antarctic. Others are in special fields of
research that are of interest to the agencies concerned. Among the spe-
oial projects for DEEP FREEZE 62 are the following:

UNITED STATES ARMY - SIGNAL RESEARCH AND DEVELOPMENT LABORATORY

Communications Research Over Thick Ice and Snow. Personnel from the
Signal Research and Development Laboratory will conduct a series. of con-
trolled ice thickness measurements over thick floating ice using helicop-
ter-borne electronics equipment. Helicopters assigned to USS GLACIER will
carry the special equipment. (See also page 23, Bulletin, Vol. III, No. 1.)

UNITED STATES NAVY BUREAU OF NAVAL WEAPONS

Polar Automatic Weather Station. This project will evaluate a nuclear
powered automatic weather station for possible operational use in the Ant-
arctic. The Naval Research Laboratory will furnish the weather station,
the Atomic Energy Commission the power source, and the Martin Company the
nuclear generator and station container. (See also page II, Bulletin, Vol.
III, No. 1.)

UNITED STATES NAVY - BUREAU OF YARDS AND DOCKS, NAVAL CIVIL
ENGINEERING LABORATORY

Air Facility Studies. Previous studies of snow compacted runways
will be expanded to include investigation of elevated runway surfaces above
the natural surface, the effect of water additives on surface hardening,
protection of surfaces with gravel or crushed ice, and methods of drift
control.

Ice Engineering Research. The sea-ice runway at McUurdo Sound will
be monitored to observe drift and surface conditions for the entire season.
Research will also be conducted on the strength, salinity, and other prop-
erties of multiaged ice as affected by natural forces acting on the surface
of selected areas.

Polar Camp Structures. A modified Jamesway hut will be erected at NAF
McMurdo Sound for evaluation. The hut will be put up by Task Force 43 per-
sonnel and evaluation carried out by the Laboratory engineers.
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Program� Institutions:

Collection of Airborne insects�Bernice P. Bishop Museum
as part of a Pacific wide study.

Low-frequency radio noise signals. Stanford University

Geology of the Antarctic Continent Florida State University
and southern regions of South
America to determine structural
connections.

Cosmic ray meson studies.

Range and variability of radio
noise in high southern latitudes.

Photometer observation of
auroral light and high latitude
sodium twilight.

Bartol Research Foundation

Boulder Laboratories, National
Bureau of Standards

University of Alaska

Ocean currents, using special�Lemont Geological Observatory,
current meters attached to anchored Columbia University
buoys.

Texas Instruments, Inc., has contracts to furnish a 6.-man team to
operate the deep sea winch; run electronic and machine shops, and do
routine collecting for the oceanographic scientists.

NUCLEAN POWERED AUTOMATIC WEATHER STATION

(See Bulletin, Vol. III, No. 1, p. 11; No. 2, p. 14-16)

On 7 February 1962, a five man team of Navy aerologists and technicians
installed a nuclear-powered automatic weather station on the Ross Ice
Shelf at Minna Bluff, 54 miles south of McMurdo Station, rather then at
Little America as originally contemplated. The device about eight feet
long and weighing a ton was buried in a snow pit with only the antenna
and meteorological sensing elements protruding above the surface. The
generator is not a nuclear-power reactor involving the use of cores to
produce controlled reaction, but provides enough electricity through
isotopic power to maintain a constant recharge to nickel-cadmium batteries.
Although fuel is sufficient for ten years' operation, it is expected the
power generator will need re-servicing within two years.
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