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1. U. S. Operations

Amundsen-Scott Station

Aurora - A small dome was installed under the visual dome in the
aurora tower. The space between the domes was packed with desicant.
After 25 days, no frost has formed with temperatures as low as -57°F.
This double dome is impractical over the all-sky camera as the smaller
dome is not large enough tc accomodate the instrument.

A new mount was built for the all-sky camera which supports the
instrument from above. This allows easier accessibility and alignment
of the camera along the geomagnetic meridian.

Both the all-sky camera and patrol spectrograph are ready for
operation. A platform was built under the visual dome allowing meteor
observations to be taken in a reclining position.

Geomagnetism - There were many disturbances recorded, the largest
at 0200UT on the 11th.

Glaciology - The monta's snow accumulation was 7.5 cm. The eighth
pit study to 6 meters, the second core study to 16 meters and a ramsonde
to 9 meters were finished.

The thezmohms junction box was connected to the met recorder, and
6 levels of snow temperature are recorded daily.

Work in the snow mine is scheduled to start the middle of March.

Ionosphere - Operaticns continue to be normal. Continuous records
and 16 mm film were taken for two hours daily since the 17th to record
sunset phenomena. Values of foF2 were higher than last month, with a
maximum of 10.0 mc.

Meteorology - Average temperature was -35.2°C, high of -21.4°c on
the 19th and a low of -46.7°C on the 27th. Average monthly station
pressure was 20.347 in/Hg high of 20.73 on the 19th and low of 20.5.

Precipitation was 0.23 inches, snow and ice crystals 0.2 inches.
Average wind speed was 8.5 knots, the highest was 26 mph on the 2nd.
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Average  sky cover 6.27.. Number of days clear 8, partly cloudy 7,
cloudy 13. Number of days with precipitation 0.01 in or more 7. Number
of days with visibility t mile or less 4.

Forty-five rawinsonde flights were made. The average height was 20,
20,124 meters.

The sunshine switch is inoperative. Upper air temperature observa-
tions recorded a temperature of -38.2°C at 32 km on the .26th.

In the lower troposphere, the surface inversion that became iso-
thermal during December and January, is re-established with a 10 to 15
degree gradient. The tropopause continues to undulate near 8 km re-
flecting tropospheric temperatures.

In the stratosphere, temperature changes did not respond as well
to tropospheric changes as during December and January. Rather a general
cooling trend continued through the month.

Eighteen ice crystal replica observations were made. Classifica-
tion by microscope shows simple plates, columns and complicated combi-
nations of the two were predominant. Some bullets and graupels were
observed. Plates and columns were observed at temperatures from -8
to -40°F. The size decreased with temperature. Simple plates taken at
-40°F measure an estimated 0.15 mm.

From the 7th - 15th, the average daily temperature showed a near
linear decrease from -30°F to -50°F.

Micrometeorology - The program is 1007. operative. Temperature and
wind data are considered to be of high calibre.

Clear skies and low winds and steadily dropping temperatures characterized
the first half of February. The logarithmic wind profiles of January were
replaced with many linear profiles of stable stratification in early
February.

Hourly revolutions of cups for 8 meters were 3, 4, and 5 times that
of 18 cm. Differences of 7 times were observed for one 20 minute period.
Such great differences were never observed at Little America Station during
the past year.

Thornthwaitea radiation shield was modified by removing the inner two
plates. The results are excellent with 10 - 20 knot winds characteristic
of the Pole.

Heat flow transducers have been operative since the 16th at 5 and 10 cm
below the surface and on the surface.

A late summer snow storm and high winds during the week raised the sur-
face to within 10 cm of the lowest cups. It is believed that no one has
ever stooped so low to measure wind profiles over snow.
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Seismology - Thirty-seven of the quakes reported in January have been
confirmed. One hundred and eighteen disturbances were reported in February.

A vibration-free mounting of the three-component film recorder was
achieved by mounting the recorder on a new pier with posts isolated from
the science building.

A single horizontal siesmometer, oriented along the zero meridian
was set up and is operating satisfactorily. This instrument and a vertical
seismometer, constitute the full operating capacity of the station with the
present stock of galvanometers.

General - Insufficient power and lack of spare parts may leave much
to be desired on continuous adequate power supply. The old generator is
now being canibalized,

Ellsworth Station

Aurora - The all-sky camera clocks have been repaired and are in
operation. An intercom system was installed between the science building
and the aurora tower. Two-voice power speakers will allow correlation of
the aurora and ionosphere programs. A buzzer using the time-accurate out-
put of the ionosonde was installed in the aurora tower and will send at
14, 29, 44, and 59 minutes past the hour. The signal will serve as a time
mark for visual observations.

Photometer observations of sunset have been started. Because of over-
cast conditions only two records have been made. These observations will
be continued during the month of March.

Geomagnetism - Magnetometer observations are routine. Six days re-
cords were lost due to the burning out of the service line. The great
magnetic stormsof February 1 and 12 showed up very well.

Ionosphere - Scaling of records continues up through February 3. It
is expected that scaling will be up-to-date by March 31. Mr. Reed was com-
pleting work on setting up the cosmic ray equipment.

Meteorology - Most of the month was spent in equipment maintenance
and snow field improvement. A new box platform was built for the radio-
meter, permitting inside storage during bad weather. Thermohms were re-
placed at 6 meters above and below the surface. Measurement of snow stakes
has begun. The pyrheliometer mount and screen have been improved. The spare
pyrheliotneter has not been functioning properly. Calibration of records and
radiation instruments has begun.

The raob program still suffers from the condition of the GD-1A re-
corder. Constant servicing is necessary. The inside of the TMQ-5 re-
corder has been cleaned, stopping the shorting out of electrical points.
Improved operation of the time-print mechanism caused the loss of several
recordings of wind profiles. Four raobs were lost due to high winds, the
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balloon and instruments being smash against the building. The side door
of the inflation shelter is being used to release balloons as the shelter
is on the windward side of the station.

The hydrogen generator has been reconditioned and a filter chamber
which was added has proved successful in keeping water out of the balloon
during inflation.

A new station record was made-at 1200Z on the 15th by a raob flight
of 31,573 meters.

The average temperature was -159°C, high -6.7°C on the 22nd, low
-32.2°C on the 28th. Average station pressure was 29.221 in/Hg. Total
precipitation 0.06 inches. Total snow fall .6 inches. Prevailing wind
was from the South, average speed 10.2 knots, fastest wind 1 6 mph on the
17th from the SSE and on the 19th from the South.

There was 44% possible sunshine, average sky cover was 5.6, 7 cler,
days, 15 partly cloudy, and 6 days cloudy.. There were 4 days with pre-
cipitation of 0.01 inches or more and no days with percipitation of 010
or more. There were 3 days when visibility was . mile or less.

Forty-eight raobs were completed with an average height of 23,277
meters.

Traverse Operations - The traverse party with gear and tools for
Sno-Cat repair arrived at trail-position 82°04 1 S, 54°15 1W on February 2nd.
Repairs were made to the equipment. Caches of fuel and supplies were
laid by aircraft to the midpoint between Ellsworth and Byrd Station. The
party is presently underway for this point where they will leave the Sno-
Cats for next year's traverse.

The snow surface is reported as being very rough and the Sno-Cat used
by the seismic team has broken down and is beyond repair. Seismic equip-
ment was transferred to the glaciology Sno-Cat. Reconnaissance of the
trail by helicopter has been made to assist in detecting a crevasse-free
route.

Hallett tOY Station

Aurora - The aurora dome was removed and the all-sky camera modified
to operate in the open. The patrol spectrograph was repaired and checked.
The program will resume in March. No aurorae were observed during the
month.

Geomagnetism Sudden commencement occurred on the 11th at 0126Z. The
major action stopped on the 12th at 0800Z.

Ionosphere - Damage from a severe power surge lost half a day's records
on the 12th. There was a noticeable increase in F region spread. Complete
absorption occured from 1345z on the 10th to 2100Z on the 11th.



Meteorc1Ogy - The observing program is progressing satisfactorily.
Average temperature was -2.0°C, high of 3.3°C on the 3rd and a low of
-8.9°C on the 28th. Average station pressure was 29.204 in/Hg, with a
high of 29.45 on the 23rd and a low of 29.99 on the 16th

Total precipitation was 0.11 inches, total snowfall 2.1 inches.
Prevailing winds were from the Southwest with an average speed of 7.5
knots, highest 30 mph from the SSW on the 24th.

From the 18th of the month there was 36% possible sunshine. Average
sky cover was 0.77.. Clear days none, partly cloudy 9, cloudy 19.

There was one day with precipitation of 0.01 inches or more. Number
of days with precipitation of 0.10 or more one. There were no days with
visibility of lk miles or less.

Fifty-two radiosonde flights were made with average height of 21,570
meters. Ground equipment obviated 4 flights and the high eastern horizon
interrupted 3 flights.

Seismology - Three earthquakes were reported out of a total of 10.
Phases were not well recorded on the remainder.

The vertical long period seismograph is still not operating correctly
due to temperature sensitivity. Work has begun on repositioning the
instruments in a pit on concrete foundations.

Little America Steticn

Aurora - The all-sky camera and patrol spectrograph were installed
in the aurora tower and both instruments are in operation during the twi-
light hours. A periscope was constructed so the spectrometer can be
operated within a region of sky up to 30 degrees above the horizon.

A three element Yagi antenna was constructed for meteor radar which
gives a higher signal to noise ratio than the previous dipole but inter-
ference from the station's communications limits its use to a few hours
per day.

During the meteor shower on February 18-20, a maximum counting rate
of 122 meteors per hour was observed during the period of magnetic
activity.

Geomagnetism - Rapid run records were lost for one day due to failure
of the final drive gear. The standard magnetograph records of the 13th
were lost due to operator error.

Temperature coefficients and absolute value checks were made on
instruments used on the Ross Ice Shelf traverse.
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I4agnetic studies at the field stations, giving declination, dip, and
horizontal intensity in gammas are as follows:

Location	Declination	Dip	Horizontal Intensity Date

Little America III 104620'	80°4' 11050.	Jan. 18-19

Byrd Trail Mile 200
	

95°24'
	

789.1'
	

13130	 Jan. 23
79 020 1 S 150°191W

Byrd Trail Mile 380
	

8145'
	

77°08
	

13940	 Jan. 30
78°45 1 S 1376491W

Glaciology - The average accumulation of 117 snow stakes from mid-
October to mid-February was 21 cm.

All SURE cores and drill equipment were received at the station from
Byrd.

Ionosphere - There was 947. coverage during the month with half of the
loss due to operational errors. Winter or night conditions are beginning
to appear on the tonograms.

Meteorology - Fifty-five radiosonde flights were made with an average
of 25,826 meters. The highest flight was on the 18th to 35,136 meters. At
the top of the flight the temperature was recorded at -29.7°C.

The infra-red hygrometer is operative but the original calibration
was incorrect. Recalibrations are underway. All other programs are normal.

The average temperature was -9.4°C, high -0.6°C on the 10th, and
low of -29.4°C on the 28th. Average station pressure was 28.991 in/Hg,
high 29.49 on the 22nd and low 28.67 on the 15th. Precipitation was 0.17
inches and snowfall 1.7 inches. The average net change of 4 snow stakes
was one inch.

Prevailing wind direction was SSE at an average speed of 10.9 knots,
highest 29 mph on the'26th from the Southeast. Percent possible sunshine
24, average sky cover 8.3, number of clear days 2, partly cloudy 5, cloudy
21. Number of days with precipitation 0.01 inches or more 9; .10 inches
or more, none. Days with visibility k mile or less 5.

Seismology and Gravity Seismic travel times were obtained to 40 meters
in the deep pit. The gravity meter shows oscillations of the ice shelf of 15
second period as compared to 40 second period on the Ross Sea ice cover. The
amplitude of the oscillation decreases to one half going from 5 to 10 km from
the barrier edge.	.

Weather Central - Extept for blackout periods, the data supply is in-

proving with less delays enroute. Eighty to 907. of available data is re-
ceived within 12 hours after observing time. Terminal and flight forecast
responsibility was taken over by the Weather Central after termination of the
Navy aerology unit activity. Personnel shifts allow one day research and one
day off per man per week.

General - Mr. Albert P. Crary, Deputy Chief Scientist and Little America
Station Scientific Leader fell off the ice barrier edge while making oceano-
graphic observations. Mr. Crary and Stephen Den Hartog were at the barrier
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edge two and one half miles from the station making oceanographic observa-
tions when a 15 foot section of the barrier ice suddenly broke off, dumping
him 30 feet into the water. Den Hartog leaped free of the calving ice and
after seeing Crary come to the surface and climb on a small ice flow,
immediately left for the station for assistance. The rescue party lowered
a raft over the barrier edge and Captain Eugene H. Maher and Charles R.
Wilson climbed down a 60 foàt 'line to man the raft and paddle out to Crary.
By this time Crary, on his block of ice, was drifting rapidly Out to sea.
In 20 minutes the raft reached Crary, who was by this time about one mile
out.

Captain Maher and Mr. Wilson pulled Crary off the ice block, wrapped
him in blankets and started paddling back to the barrier edge against a
sharp wind. A helicopter, piloted by Lt. Comdr Willard J. Franke was
by this time at the barrier edge and lifted Crary to the top of the barrier
by line and sling lowered from the aircraft.

He was immediately placed in a heated sleeping bag and taken by waiting
Sno-Cat to the station. The helicopter then lifted Captain Maher and Mr
Mr. Wilson to the top of the barrier edge.

Mr. Crary said in recounting his plunge, that the barrier gave way
quickly before he was conscious of what was happening. He had a hard
time getting to the surface of the water because he kept huLping
into chunks of ice. He said, "I didn't think I was going to get.
out". Finally he was aware of light and found himself on the surface.
After paddling about he managed to climb on to a small ice block.

Mr. Crary appeared none the worse six hours after his experience.

Wilkes Station

Aurora. - The first aurora of the season was seen on the 17th. It
was a rayed arc formed in the East at 1600z, elevation 22 degrees, ex-
tending from LN to LS. The rays extended to 36 degrees. By 16302 it had
drifted West past zenith to western elevation. On 42 degrees it stopped
and changed homogeneous arc extending from LN to LS.

At 1630z a second rayed arc formed in the East identical to the
first and repeated its motion. Both arcs were white and of brightness 3,
fading to less than 4 at change to HA. No spectrogram was made because
of twilight. No all-sky camera records were taken because of clock trouble.

Cosmic Ray - The equipment is working satisfactorily. Input to scaling
circuitry required modification. New equipment was installed to measure
particles passing through only the first top two trays of the meson tele-
scope and data is now being taken.

The old coincidence chassis was removed and a new chassis installed
using new ringing circuitry for initial pulse forming stages. The new
circuitry shows great improvement over the old pulse height discriminators.

The cosmic ray work is being done by Mr. Allison and Mr. Denison.
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- Ceomaetis - Scaling of records have begun. Operations have been
normal. On the 11th a 15.91 degree change in declination occured during
a severe magnetic storm having K sum of 46 and AK of 9..,

The roof of the variations building was repaired. Less than one per-
cent recording time was lost during the month,

Glaciology Routine observations have continued. At the ice cap
station the slowly contracting deep tunnel was measured. In the S-i areas
fresh ablation stakes were inserted to replace those affected by melting.

Mr. Robertson and W. Hollin continue work on solid and drift geology
of the district and have covered systematically the Clark, Bailey, Mitchell
and Robinson ridge areas. During the last of the month the active layer
of drift began to freeze. In March emphasis will change to snow and ice
cover.

Ionosphere - Modifications to the c-4 recorder are still in progress.
Recent records show improvement in developing procedures.

Plans for attempts to study ionospheric heights and temperatures will
require simultaneous photographs of aurora from Wilkes and the S-2 station.
At 5-2 station only pictures of aurora and background stars will be taken.
At Wilkes simultaneous similar pictures, as well as spectrQgraph plates,
will be taken. This work is being carried out by Mr. Denilon and Mr. Allison.

Meteorology - Fifty-one radiosonde flights were completed with an
average height of 25,072 meters. A new record for Wilkes Station âf 31,606
meters was recorded.

Average temperature was -1.9°C, high 3.3% on the 7th and low -8.3°C
on the 17th. Precipitation was 0.08 inches, snowfall 0.75. Number of days
with 0.01 inches or more of precipitation 2. Number of days with 0.10 or
more, none. Average wind speed was 6.9 knots from the Northeast. Highest
mph was 28 on the 23rd and 28th.

Sky cover was 70.77.. Percent of clear sky 41 percent partly cloudy 50,
percent cloudy 46. Number of days with visibility below . mile, none.

Oceanography - The tide gage was in continuous operation from the 8th
to the 22nd. A storm on the 1st and 23rd made alterations necessary. The
tide gage is now in operation with greatly improved wave danipner.

Daily ice observations from the aurora tower were commenced on the
18th. The greatest concentration is two tenths slush and brash ice. Time
lapse camera study of ice and current movements continue.



-9-

Seismology - The 3 component seismometers and galvanometers were
mounted on a single concrete pier set in bedrock on the 26th. This firm
base plus temperature control reduces the drift.

General - A note found in the Soviet cairn on Mitchell Island was
translated by Mr. Denison and Mr. Allison. It was written on October 21,
1956 by geologist Voronov. Soviet scientific personnel and pilots flew
over from their base landing on the ice cap on the first trip.

New snow gives a wintry appearance to the camp area. New drift pat-
terns are already apparent.

One puppy died but the other dogs are in good shape. Mr. Onimundsen
is having a hard time finding seal meat. He went after a seal in the Bay with
a Rat but the chase was unsuccessful.. The Rat, however, performs fine
in the water.

All personnel Are in good health and morale is excellent.

2. International

Argentina

The Argentine Foreign Ministry said on February 14, in regard to
the possible internationalization of the Antarctic, announced in Canberra,
Australia by British Prime Minister MacMillan, that the Argentine Republic
will maintain its classic position of retaining its rights over the terri-
tories and seas within the boundaries which mark the Argentine sector. As
for collaboration for the progress of science which has characterized the
IGY, Argentina will support all nations engaged in it. Following its
traditional peaceful line, Argentina finds the idea of not militarizing
the Antarctic "very adequate."

Belgium

The following report has been received from Lt. Col. James Wolaver
regarding his trip to the Belgian Antarctic Base at Breid Bay on board
the Norwegian ship Polarhav.

The party arrived at Breid Bay December 24, and remained until
January 12. The base was built apprcximately 14 miles inland from the
ice barrier and a total of 450 tons of equipment, including buildings,
was used in establishing the station. The rolling stock consisted of two
U. S. Sno-Cats, four one-ton sledges, one muskeg and one personnel carrier.
The buildings were three Clements huts, one large and two medium. Other
buildings were built with scrap lumber and materials available. Only the
Clements huts were heated.

There is one helicopter and two pilots at the base. The helicopter
cracked up after 30 hours 

I
operation but there is sufficient material on

hand to effect repairs.
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There are a total of 14 men at the station, 10 scientific personnel,
and four support. All the scientific personnel have approximately eight
years experience in scientific work. All cold weather clothing for per-
sonnel was furnished by the Belgian IGY Committee and seemed to be very
good.

Chile

The British Ambassador to Chile conferred with Chilean Foreign
Minister Sepulveda on February 13 about the British plan for inter-
nationalizing the Antarctic. Mr. Sepulveda told the Ambassador that
the Chilean position had remained unchanged in regard to its sovereignty
in the Antarctic and that the Government would reject any plan for inter-
nationalization.

A new scientific base in the Antarctic will soon be built by Chile
at "Los Chilenes" or in Margarita Bay, not far from Chile's O'Higgins
base. The announcement was made by General Rodriguez Chacon, President
of the Chilean ICY.

USSR

The USSR IGY Committee has announced the establishment of Sovietskaya
on February'lO. The Soviet sledge train reached a point at 7824 1 s, 876351E
at an altitude of 3700 meters (the region of the Pole of Relative Inaccessi
bility). Studies in meteorology, aerology, actinometry, and glaciology
will be carried out.

Prof. Shumaky, a noted Soviet glaciologist ., has calculated that the
average thickness of the Antarctic ice cap and its volume are much greater
than now believed. Prof. Shumsky led the 1957 Soviet glaciological party
in the Antarctic. He said that if the results obtained by the other
expeditions confirm Soviet calculations, it may be considered that the
average thickness of the Antarctic ice cap amounts to 2,500 meters instead
of 1,500 meters, The volume of Antarctic ice will consequently increase
to some 30 million cubic kilometers instead of the formerly presumed 19
million kilometers.

The difficulties and problems encountered by the air detachment of
the Soviet Antarctic Expedition are described in an article entitled "In
the Heart of the Antarctic," by. P. Maskalenko, commander of the detach-
ment ),and T. Paliyevskiy, senior navigator, radioed from Mirny.

The principal scientific and aviation base of the Antarctic expedi-
tion is the South Pole Observatory in the settlement of Mirny. It is here
that the authors' detachment is based.

The operational difficulties in the transportation of personnel and
supplies, observation flights, etc., as well as the problems of naviga-
tion created by Antarctic conditions, are graphically depicted by the authors.
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Mention is made of a special navigational instrument expressly de-
signed for use in the Southern Hemisphere, the astronomical compass which
is mounted in an astrodome on the airplanes. In addition to this basic
instrument, astronomical sextants, directiona.lmagnetic and electromagnetic
compasses, and, of course s ground-to-air radio communications are used.
The PDK-45 electromagnetic compass is mentioned as working particularly
well.

Trans-Antarctic Expedition

Dr. Vivian Fuchs, leader of the Commonwealth Trans-Antarctic Expedition
and his party, arrived at Scott IGY Base on February 26. Sir Edmund Hillary
accompanied the party on the last 700 miles of the traverse.

The expedition left Shackleton ICY Station on the Weddell Sea on
November 24, 1957. The party consisted of 12 men, one weasel and four
Sno-Cats. On November 24, the party covered 25 miles and by the 30th,
had reached the depot at mile fif ty. Three days later Dr. Fuchs reported
they were 110 miles south of Shackleton Station and on December 10, that
the party was at mile 160.

The station at South Ice was reached on December 21, the party remaining
there four days, then continuing on toward the U.S. Amundsen-Scott IGY South
Pole Station. The party reached this station on January 20 and four days
later continued on toward Scott Base in the Ross Sea area.

Two hundred miles from the Pole a weasel had to be abandoned due to
mechanical difficulties. On February 5, the party was 50 miles from Depot
700, where Sir Edmund was to meet and accompany the party to Scott Base.

Arrival at Depot 700 was delayed when Mr. Geoffrey Pratt, seismologist,
suffered carbon monoxide poisoning and oxygen had to be air dropped by U. S
Navy aircraft. Prior to reaching the Depot, two Sf0-Cats were lost in a
crevasse, but later recovered.

The party reached Depot 700 on February 7 1 Hillary joined the group
and two other personnel, Mr. John Stephensen, Australian geologist
and Ken Blaiklock, British surveyor were flown out from a point about 280
miles from Scott Base to join the party at Depot 180. The party arrived
at Scott Base on March 2, 1958.

NOTE: The Byrd Station status report will be forwarded as soon as it is
received.
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USSR

Translated from Sudostroyeniye (Ship-building), 1957, 1, 11-14

CONSTRUCTION OF AN ATOMIC ICEBREAKER

(Anonymoué)

A fundamental shortcoming of the present day icebreaker fleet is the
low operating range. On coal-burning steam-powered icebreakers the endurance
is about twenty days. About 30% of the displacement of an icebreaker must
be allotte4 to coal stores. This cuts down the ratio between power and
displacement of the icebreaker, which means low icebreaking performance.
In icebreakers now afloat this ratio (the !'power ratio", as it is generally
called) does not exceed unity. The use of oil-fired boilers undoubtedly
improves the performance of the icebreaker, but not to such an extent that
this problem may be considered as solved. Hence, in spite of the superi-
ority of steam engines as regards operating simplicity and reliability,
steam icebreakers have yielded place to diesel-electric icebreakers, which
have a better icebreaking performance.

The last two decades have seen the construction of only one Canadian
icebreaker with steam engines and oil-fired boilers, while during this period
more than ten diesel-electric icebreakers have been constructed.

The introduction of diesels as prime movers for icebreakers was due
to the development of electric drives for ships. Diesels direct-connected
to screw propellers are unsuitable for navigation in ice under conditions of
constantly changing ice-resistance to the motion of the vessel. Under such
conditions the power plant has to deliver full power over a range of pro-
peller rpm. This requirement is not met by the diesel engine, which develops
a power proportional to Its revolutions. Moreover when proceeding in ice it
is inevitable that the ptopeller should be completely arrested at times,
becoming jammed by ice masses getting into the space between the propeller
blade tips and the hull of the vessel. A diesel is stalled by such a load,
and it is a problem to get it going with the propeller thus jammed. For this
reason steam engines were long used in the icebreaker fleet.

With the development of electric propulsion, the circumstances were
changed. With electric propulsion, the diesel drives a generator direct-
connected to it, and current from the generator is fed to electric drive-
motors turning the propellers. This arrangement for transmission of power
from the diesel to the propeller makes it possible to overcome all the above-
mentioned shortcomings of the diesel, and at the same time to make available
to the icebreaker the superior economy of diesel engines as compared with
steam engines.

The "power ratio" of icebreakers with diesel-electric installations
is as high as 2, while the endurance is increased to forty days. These
icebreakers successfully solve the problem of ship convoying for limited
regions of navigation, for instance in the Baltic Sea, but under the Arctic
conditions the use of these icebreakers cannot make any change in the esta-
blished tactics of cargo-vessel convoying.
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The further development of diesel electric icebreakers will not
be able, on the basis of existing technology, to make any fundamental changes
as far as solving the problem of increased range and endurance is concerned.
This problem can be successfully solved only by the use of atomic power-plants
on icebreakers.

The atomic-powered icebreaker which, by decree of the Soviet government,
is now being constructed (Fig. 1) will have for all practical purposes an
unlimited navigation range. Having an endurance of twelve months, the
atomic icebreaker will be able to operate in any part of the Arctic in which
it is found appropriate to convoy cargo vessels. With its different power
and displacement as compared with existing icebreakers, the atomic icebreaker
will make possible a considerable lengthening of the navigation season in
the Arctic.

The following have been selected as the basic specifications of the
icebreaker:-

Total displacement, m3

power, HP

length of vessel, in

breadth, in

speed in open water, knots

16,000

44,000

134

27.6

18

As regards its main engines, the icebreaker will be the most
powerful in the world. The selected ratio of power to displacement is
possible only through the use of atomic energy. Comparative calculations
show that for an endurance of only sixteen days at full speed, an icebreaker
of the same dimensions, but with a steam turbo-electric power plant using
oil fuel, could have a power of not more than 30,000 HP; that Is, lower by
a third. The construction of an oil-fueled icebreaker with an unlimited
navigation range is a generally insoluble problem.

The atomic
on nuclear fuel,
The crew and all
effects.

steam-generating plant of the icebreaker will operate
the daily expenditure of which is figured in tens of grams.
machinery will be thoroughly protected from its radioactive

The propeller drive is turbo-electric, direct-current, at a voltage
of 1200.

The steam produced by the steam-generator installation is fed to
the main turbo-generators, power from which is fed to three electric shaft-
motors. Half of the power delivered by the turbo-generators goes to the
center motor, and a fourth to each of the outside motors. The center electric
motor, with a steady-running power of 20,000 HP, will be the most powerful of
Rbjbir diret-enrrent elecLric motors in existence. The following figures
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give an idea of its size: weight, 180 tons, length 7.3 m, housing
diameter 4.4 m. The turbo-generators are located in two separate compartments
in the midships part of the vessel; the drive-motors in the stern.

Remote control of the steam generator plant and surveillance of its
operation are carried out from a special operating post, fitted out with
the most modern instruments. The great maneuverability required under ice
conditions is secured by the fact. that instead of commands being transmitted
from the wheel house to the engine room, the drive-motors are directly con-
trolled from the bridge.

The atomic icebreaker is electrically equipped throughout. it has
a complement of over five hundred electric motors, and will be served by
about three hundred km of electric cable. The living and working quarters
will be lighted by fluorescent lamps giving an excellent illumination, which
is particularly important under polar night conditions. The extensive use
of automatic equipment and remote control considerably lightens the work of
handling the ship. Stokers have been replaced by a crew of operators at
control desks. Systematic watch on the safety of operation will be maintained
by the necessary specialists.

The crew of the icebreaker will be lodged in comfortable one-man
and two-man cabins. The icebreaker is to have a mess, a common-room, a
canteen, a reading room, a library, a smoking saloon and music salon, and
a hospital fitted out with modern medical and prophylactic apparatus. For
the victuals, refrigerated store-rooms are being built. To improve the
living conditions, the plans call for air conditioning, hot water heating,
and hot and cold water laid on.

The icebreaker will be equipped with modern navigational instruments:
gyro compasses, logs, echo sounders, an automatic course-recorder ) -and radars
which will make it possible to navigate under any visibility conditions what-
ever. The radio equipment will permit communications to be maintained, from
any parts of the Arctic, with ships, aircraft, Arctic stations and shore
stations. For ice reconnaissance, the vessel-will carry two helicopters,,'
with a hangar for them, a take-off platform, and fueling station.

For the hull of the icebreaker the most modern "pyramidal" con-
struction is being used, which eliminates closed-contour welding and permits
free contraction, thus decreasing hull deformation and producing a stronger
ship. The whole hull is divided into six "pyramids" and contains 176 main
sections. The weight of a single section is up to 65-70 tons (Fig. 2). The
technology of the preliminary assembling, of the sections involves a sequence
of assemblage and welding operations such that the stiffening of the hull is
put together and welded first, and then serves as a support for
welding on the shell. This eliminates the necessity of expending 200 tons
of metal on staging. A new high-tensile steel is being used in the hull.
Parts of the hull subjected to the greatest loads under ice conditions will
be made of this steel. The thickness of the hull plating in the midships
part is 32 mm, gradually increasing to 52 mm at the bow and stern. In order
to master the techniques of working, cold bending, assembly and welding of
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steel of this thickness, test work was carried out on the construction of
three of the most complicated hull sections, with good results. In the con-
struction of the hull parts, a photo-optical method of laying out and marking
the metal was used. The icebreaker will have a 30-ton stem-post and an
83-ton sternpost, of forged cast steel construction. The superstructure of
the hull will be built in units (on special skids, away from the ship), and
installed after the launching. The maximum fitting out (pre-fitting) of
the superstructure units is contemplated. For the machinery, spherical and
plastic mountings will be used. In the turbo-generator supports, drive-motor
supports and shaft bearings, a method of mounting according to the loads on
the bearings will be used. The use of powerful cold-bending stands for pipe
will considerably reduce the labor of installing the (steam) piping.

At the present moment 4L considerable part of the hull of the atomic
icebreaker has already been assembled on the slips. Instal-
lation of auxiliary seatings and of "pre-fitted" components is under way. *
The design personnel, together with the shipyard workers, have carried out
much experimental work to determine the most suitable design-characteristics
for the icebreaker. Model-basin tests were used to select the hull contours
which would guarantee successful operation under the heavy ice conditions of
the Arctic. To master the handling of the special high-tensile steel, trial
sections of the hull were constructed, and tested with good results. To
determine the most correct placement of the machinery, equipment, piping and
cables, and at the same time to guarantee the maximum convenience in their
maintenance, full-size mock-ups were made for the location of all auxiliary
machinery, the turbo-generators, drive-motors and numerous other installations
and control-posts.

In the construction of the atomic Icebreaker, many different
industrial establishments of our country are taking part. The Soviet ship
builders have the distinguished task of constructing the icebreaker within
the time-limit set by the 20th Congress of the Communist Party of the Soviet
Union,

* Pre-fitted components: Each sub-assembly is fitted out to the greatest
possible extent before assembly on the ships ... Kaiser technique.
(Translator.)
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INTERNATIONAL GEOPHYSICAL YEAR, 1957 - 1958

Addendum to Antarctic Statue Report No. 27, February 1938no"

1. U. S. Operations (çont.)

Byrd Station

Aurora Electronics for the spectrograph were removed from the
spectrograph and mounted in a rack for easy acceasibiticy. The unit is
in full operation.

Geaagnttsm There were 19 disturbed days. Ordinates changed
during the period 0112z to 0710z; H 1830 gaIrn as, Z 1580 g*n naa and D 400
minutes. The observatory is in full operation and minor improvements
are being made.

g2io1ogy Daily readings are being made in the thermoha area.
One hundred and twenty accumulation poles, 120 km from the station, showed
a ehnge of 4.3 cm.

A surface topography area has been located. Two hundred and fifty
doel are being placed in a grid.

Ionosphere Seasonal changes resulted in fewer Fl values and fewer
E region values. Radio noise measurements were obtained on all but two
frequencies. Whistler equipment is being installed.

__ - Average temperature was .14.9 eC, high -70 en the 3r4,
lo •19.8c on the 21st. Average station pressure was 24.137 in/Hg, high
of 24.938 on the 19th, low 23.79 in/Hg on the 3rd. Preai1ing wind wasfrom the NNE at an average of 18.7 knots. Highest wind was 58 mph from
the NNE on the 16th. There was only trace precipitation during the month.

Possible sunshine was 317., with average sky cover 8.1, number of days
with visibility k mile or less, none.

Average height of 52 raobs was 25,492 meters.

There were 48 earthquakes recorded. The decrease in heavy
•quipmen operations has caused a marked improvement in the data obtained,
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Traverse - The traverse party arrived at the station on the 20th,
at 1500z. The final leg was completed from 80°25 1 S, 98 6 10 1W. From this
point 7 seismic shots and glaciology pits were made, 42 ramsondes, 84
gravity and magnetic measurements. Four days were lost due to weather
and repairs. The total distance traveled was 1,026 nautical miles.

Glaciological studies included pits dug and 10 meter holes made
every 30 miles. The pit depth increased from 2 to 3 meters the last
half of the traverse. A general inspection of results indicates
approximate yearly ecu .onof 70 cm during the last 5 years. Densities
of pit walls ranged from .300 to .500. Ice cores to 10 mater depths varied
in density from A50 to .600. Marked stratigraphy differences were noted
in adjacent areas along the trail. Temperatures at 10 meters varied from
-25.4 to -34.52°C. The coldest temperature was found near the highest
elevation and the lowest near the lowest elevation.

General - Tractor train personnel constructed a large undercover
storage area as part of the new passageway between buildings. A recreation
building was constructed. Many improvements to the living quarters, Building
14, have been made.

A large fuel tanks constructed a safe distance from the station is now
in use and is greatly increasing the time between refueling..

The station is operating smoothly, morale is good.
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