water present in the soil pores, and
latent heat is released (or absorbed)
behind the freezing front depending on
the temperature distribution. Moreover,
the latent heat from fusion of ice
formed from soil water may be different
from that of bulk water due to soil-
water interaction forces. Third, the
Fourier heat equation, which implies
conduction of heat only, does not ade-
quately describe the heat-flow process
as water is moved to the freezing front
by hydraulic and thermal gradients.
Some investigators believe in the exis-
tence of a “threshold” gradient—either
hydraulic or thermal-—that must be ex-
ceeded before water will commence to
flow at all. However, experiments to
date have not been sufficiently conclu-
sive to convince all skeptics. It is evi-
dent that these matters are subjects for
intensive research if reliable predictions
of changes in thermal regime are to be
accomplished.

The uncertainties that remain in the
measurement and prediction of the
mechanical properties of frozen ground
were brought sharply into focus. That
the deformation process is strongly de-
pendent on time and temperature has
long been recognized. Rheological
models to predict overall behavior have
been formulated and described mathe-
matically. Even if this phenomenologi-
cal approach to the problem is suc-
cessfully developed (although we are
still far from reaching this stage) it
will hardly be possible to scale the re-
sults of laboratory experiments to pro-
totype conditions without due cogni-
zance of the main physical processes
involved—such as refreezing of water
and melting of ice during creep and the
movement of mineral particles by the
freezing process. In the interim, such
questions as the adfreezing strength of
frozen ground around embedded piles,
the long-term bearing capacity of foot-
ings and caissons, and the magnitude
and time-rate of the deformations to be
expected, will continue to be deter-
mined on a semi-empirical basis—a sit-
uation that is not too heartening in the
face of the larger and more complex
projects currently being contemplated
in the far North. The proposed Ram-
part Dam, on the Yukon River north-
west of Fairbanks, Alaska, is a case in
point. If completed, the dam will im-
pound a body of water larger and deep-
er than Lake Erie.

Considerable progress in soil explora-
tion and site selection was recorded.
The role of logistics and of climate and
terrain variables is now well under-
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stood. The use of indirect methods,
such as topographic. maps, airphoto
interpretation, and vegetal cover as
aids in site selection has been carefully
documented. Seismic and electrical re-
sistivity techniques have been adapted
for mapping the thickness of the “active
zone” and the depth to rock, as well
as the thickness of permafrost over
large (and even relatively small) re-
gions. Core-drilling techniques using
refrigerated drilling fluids have been de-
veloped and relatively undisturbed sam-
ples of all types of frozen ground can
now be obtained at costs that are no
longer prohibitive. Precision ther-
mistors for measuring ground tempera-
tures with an accuracy better than
0.02°C are available. The most favor-
able sites for a given project can read-
ily be selected, and detailed data on

subsurface conditions can be obtained-

economically. The element of “sur-
prise” previously considered acceptable
in permafrost construction is no longer
excusable.

Workable design practices for many
common engineering problems have
evolved. Water mains and sewers are
carried above ground in insulated “utili-
dors.” Planned wastage or the circula-
tion of heated water, to prevent freez-
ing of water supply lines, is monitored
and carefully controlled. The location
of dependable water supplies is often
a serious problem. For example, at
Kotzebu, Alaska, it was found neces-
sary to reclaim sea water to service the
hospital and school. Experiments are
under way to treat and recirculate waste
water (and even sewage) for entire
citits by procedures similar to those
used in space capsules. Highways and
airfields have been successfully con-
structed by maintaining the ground
cover and providing a sufficient thick-
ness of nonfrost-susceptible granular
base, with good drainage conditions, to
avoid thawing of permafrost during
the short summer season.

Large-scale earthworks, such as may
be encountered in open pit mining or
in the diversion of rivers, involve enor-
mous energy requirements. Nuclear
blasting has been considered, and small-
scale experiments conducted, but to
our knowledge no project of this
type has thus far been attempted.
Increasing the temperature (and even
thawing) of permafrost with solar
radiation over areas covered with plas-
tic sheets, or the application of artifi-
cial heat, has been used in the Soviet
Union in an effort to reduce the energy
requirements. To date, mechanical

energy such as conventional blasting,
rippers, and power shovels have proved
to be more economical.

The conference was sponsored by
the School of Civil Engineering at
Purdue University and presented by the
Building Research Advisory Board of
the National Academy of Sciences—
National Research Council. Support-
ing agencies were National Science
Foundation, U.S. Army Corps of En-
gineers (Cold Regions Research and
Engineering Laboratories), U.S. Navy
Bureau of Yards and Docks, U.S. Air
Force Cambridge Research Labora-
tories (Terrestrial Sciences Laboratory),
Office of Civil Defense, Bureau of Pub-
lic Roads, Caterpillar Tractor Company,
U.S. Army Materiel Command, U.S.
Public Health Service, and Office of
Naval Research.

Cooperating agencies included the
National Research Council of Canada,
Associate Committee on Snow and Soil
Mechanics; American Society of Civil
Engineers, Soil Mechanics and Foun-
dations Division; American Society for
Testing and Materials, Division of Ma-
terials Sciences; American Geophysi-
cal Union; and the Highway Research
Board of the National Academy of
Sciences—National Research Council.

Proceedings will be available in the
summer of 1964 and may be obtained
by writing to Building Research Ad-
visory Board, National Academy of
Sciences, 2101 Constitution Avenue,
NW, Washington, D.C.

K. B. Woobs

G. A. LEONARDS
Purdue University,
Lafayette, Indiana

Forthcoming Events

March

9-10.. Aerodynamic Testing Conf.,
American Inst. of Aeronautics and Astro-
nautics, Washington, D.C. (J. N. Fresh,
David Taylor Model Basin, Code 630,
U.S. Navy, Washington, D.C.)

10-14. American Inst. of Chemical En-
gineers, New Orleans, La. (AIChE, 345
E. 47 St., New York 17)

11-12, Instrument Soc. of America, 14th
conf. on instrumentation for the iron and
steel industry, Pittsburgh, Pa. (N. F.
Simcic, Research Laboratory, Jones and
Laughlin Steel Corp., 900 Agnew Rd.,
Pittsburgh 30)

11-13. National Federation of Science
Abstracting and Indexing Services, annual,
San Antonio, Tex. (R. A. Jensen, The
Federation, 324 E. Capitol St., Washing-
ton, D.C.)

12, Interplanetary Monitoring Platform
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OBTAINABLE
MIXED WITH RARE
AND OTHER GASES
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of atmospheric gases!

® Produced under continuous mass
spectrometer control.

® Fast nationwide delivery.
e Guaranteed ultra-high purity.

o Scientifically blended and tested
mixtures for any need.

o Quality based on more than 50
years of rare gas know-how.

e Complete technical service.

SEND FOR NEW 20-PAGE
ONE-SOURCE RARE GAS BOOKLET

First comprehensive
price and specification
list for all rare gases
and mixtures. ..

r CLIP COUPON — ATTACH TO
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Rare Gases, Dept. S-31
Union Carbide Corporation
Linde Division
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[0 Please send a copy of your booklet
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Experiments, symp., Greenbelt, Md. (C.
P. Boyle, Code 207, Goddard Space Flight
Center, Greenbelt, Md. 20771)

12-13. Information Organization, New
Brunswick, N.J. (S. Artandi, Graduate
School of Library Service, Rutgers Univ.,
New Brunswick)

13-14. Louisiana Acad. of Sciences,
Baton Rouge. (H. J. Bennett, Dept. of
Zoology, Louisiana State Univ., Baton
Rouge)

13-14. Institute of Management Sci-
ences. 11th intern., Pittsburgh, Pa. (IMS,
Box 273, Pleasantville, N.Y.)

13-14. Effects of Shock and Vibration
on the human body, Denver, Colo. (A. E.
Paige, Dept. of Electrical Engineering,
University of Denver, Denver)

14-15. Endocrinology, 2nd annual
symp., Salisbury, N.C. (H. Nushan, Medi-
cal Service, Veterans Administration Hos-
pital, Salisbury)

14-19. American Assoc. of Psychiatric
Clinics for Children, annual, Chicago, Ill.
(AAPCC, 250 W. 57 St.,, New York 19)

15-19. Microcirculation, 3rd European
conf., Jerusalem, Israel. (E. Davis, Capil-
lary Research Laboratory, Hadassah Univ.
Hospital, P.O. Box 499, Jerusalem)

15-2]. American Congr. on Surveying
and Mapping and the American Soc. of
Photogrammetry, conv., Washington, D.C.
(D. Landen, ASP, 4949 Old Chain Bridge
Rd., McLean, Va.)

17-18. Hypervelocity Flight Techniques,
symp., Denver, Colo. (W. G. Howell Den-
ver Research Inst., Univ. of Denver, Den-
ver, Colo. 80210)

17-19. Society for Nondestructive Test-
ing, Los Angeles, Calif. (D. E. O’Halloran,
Northrop Corp., 1001 E. Broadway, Haw-
thorne, Calif.)

17-19. Statistical Assoc. Methods for
Mechanized Documentation, symp., Wash-
ington, D.C. (M. E. Stevens, Natl. Bureau
of Standards, Washington, D.C. 20234)

17-20. Society of Biological Chemistry,
Paris, France. (P. Malangeau, Executive
Committee, 4, Avenue de I’Observatoire,
Paris 6°)

18—-19. Mycotoxins in Foodstuffs, in-
tern. symp., Cambridge, Mass. (G. N.
Wogan, Rm 16-210-B, Massachusetts Inst,
of Technology, Cambridge 02139)

18-20. Chemurgic Council, 28th natl.
conf., Philadelphia, Pa. (J. W. Ticknor,
Chemurgic Council, 350 Fifth Ave., New
York 1)

18-21. Latin Medical Union, intern.
congr., Rome, Italy. (B. Urso, Policlinico
Umberto I, Viale Policlinico, Rome)

18-21. American Orthopsychiatric
Assoc., Chicago, Ill. (M. F. Langer, 1790
Broadway, New York 19)

19-22. International Assoc. for Dental
Research, 42nd meeting, Los Angeles,
Calif. (J. C. Muhler, 1120 W. Michigan
St., Indianapolis, Ind. 46202)

20-24. National Assoc. for Research in
Science Teaching, Chicago, Ill. (G. G.
Mallinson, Western Michigan Univ., Kala-
mazoo)

20-24. National Science Teachers
Assoc., Chicago, Ill. (R. H. Carleton, 1201
16th St.,, NW, Washington, D.C.)

21-3. British Computer Soc., conf.,
Edinburgh, Scotland. (Secretariat, I.E.E.,
Savoy Pl.,, London, W.C.2, England)

DO IT QUICKLY,
SAFELY,ACCURATELY
-« WITH

NALGENE"
PIPETTING
AIDS

The Nalgene Automatic Dispensing
Pipettor is a “constant volume” dis-
penser precision engineered for ex-
treme accuracy. Use it for fast,
repetitive dispensing of fixed quan-
tities. Use several—one for each so-
lution—where procedures require
repeated dispensing of different re-
agents. It delivers the exact amount,
automatically, every time. Simple to
use with one hand . . . easily disas-
sembles in seconds for refilling or
cleaning. Unbreakable . . . resists

virtually all chemicals. All dispens-
ers have 8-oz. reservoir bottle with
choice of 1, 2, 3 or 5 ml measuring
chambers. Price, each ..... $4.50

The Nalgene Safety Pipet Filler
takes the hazard out of handling
volatile, corrosive, poisonous liquids
—eliminates the danger of mouth
contact. Draws up any quantity . . .
dispenses precise amount. Unbreak-
able, corrosion proof, chemically in-
ert. Compact and lightweight—easily
operated with one hand. Fits snugly
over top of pipets up to 20 ml sizes.
Rricemeaeh s o soa Ll $4.50

Be safe . .. be sure ... be accu-
rate with Nalgene Pipetting Aids.
Ask your lab supply dealer or write
for complete catalog of Nalgene
labware, Dept. 2103, The Nalge Co.,
Inc., Rochester, N. Y. 14602,

éNALGENE

LABWARE

Leader in quality plastic labware since 1949

Visit our Booths 360, 361 at the 48th Annual Meeting
FASEB, Conrad Hilton, April 13-17, Chicago.
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21-23. Asian-Pacific Dental Federation,
4th congr., Singapore and Malaya. (B. B.
Erafia, Manila Doctors Hospital, Isaac
Peral St., P.O. Box 373, Manila, Philip-
pines)

21-24. Cybernetic Medicine, 3rd in-
tern. congr., Naples, Italy. (A. DeChiara,
348, Via Roma, Naples)

22-25. American Assoc. of Dental
Schools, 41st annual, Los Angeles, Calif.
(AADS, 840 Lake Shore Dr., Chicago 11,
11L.)

23-24. Society for Economic Botany,
5th annual, Chapel Hill, N.C..(D. J.
Rogers, New York Botanical Garden,
Bronx Park, N.Y.)

23-25. Federation of European Bio-
chemical Societies, 1st, London, England.
(FEBS, Lister Inst.,, Chelsea Bridge Rd,,
London, S.W.1)

23-26. Institute of Electrical and Elec-
tronics Engineers, intern. conv., New York,
N.Y. (IEEE, Box A, Lenox Hill Station,
New York 21)

23-26. Gas Chromatography, 2nd in-
tern. symp., Houston, Tex. (A. Zlatkis,
Dept. of Chemistry, Univ. of Houston,
Houston)

23-26. American Physical Soc., Phila-
delphia, Pa. (K. K. Darrow, Columbia
Univ., New York 27)

24-26. Physics and Dynamics of Clouds.
conf., American Meteorological Soc., Chi-
cago, Ill. (Miss D. L. Bradbury, Dept.
of Geophysical Sciences, Univ. of Chicago,
Chicago)

25-27. Aerospace Bearings, USAF-
Southwest Research Inst. conf., unclassi-
fied, San Antonio, Tex. (P. M. Ku, SwRI,
8500 Culebra Rd., San Antonio)

25-27. Entomological Soc. of America,
Northcentral branch, Omaha, Neb. (G. E.
Guyer, Dept. of Entomology, Michigan
State Univ., East Lansing)

26-28. Michigan Acad. of Science, Arts
and Letters, East Lansing (G. G. Mallin-
son, Western Michigan Univ., Kalamazoo)

26-28. Southern Soc. for Philosophy
and Psychology, 56th annual, Lexington,
Ky. (D. Calvin, Psychology Dept., Univ.
of Kentucky, Lexington)

27-28. American Ethnological Soc.,
Pittsburgh, Pa., (N. F. S. Woodbury, U.S.
National Museum, Smithsonian Institn-
tion, Washington, D.C.)

27-28. Seismological Soc. of America,
annual, Seattle, Wash. (K. V. Steinbrugge,
SSA, 465 California St., San Francisco 4,
Calif.)

27-28. Pennsylvania Acad. of Science,
University Park, Pa. (P. C. Martin, Point
Park Junior College, Pittsburgh, Pa.)

27-29. Society for the Study of Evolu-
tion, annual, Chapel Hill, N.C. (H. H.
Ross, Illinois Natural History Survey,
Urbana)

28-30. American Assoc. of Colleges of
Pharmacy, Detroit, Mich. (C. W. Bliven,
1507 M St.,, NW, Washington, D.C.
20005)

29-2. Association of American Geog-
raphers, annual, Syracuse, N.Y. (AAG
1201 16th St.,, NW, Washington, D.C.)

30-2. American Assoc. of Jumior Col-
leges, Bal Harbour, Fla. (W. G. Shannon,
AAJC, 1777 Massachusetts Ave., NW,
Washington, D.C. 20036)

31-3. American Assoc. of Anatomists,
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Germ-Free LABCO germ-free enclosure for swine or sheep
Enclosures for Swine,
Sheep, or Small
Animal Research

A new variation from the stand-
ard enclosures for germ-free ani-
mal research and care has been
developed by Labco Division of
Partsco, Inc. The new unit is a
modification of the successful
Labco designs for bench type
units recently announced and are
specifically designed for the per-
manent care of swine.

The lower portion of the stain-
less steel housinfg pro}\l/ides :lcl)rmal
living quarters for the small pigs
or lambs. A liftout grill on each LABCO germ-free enclosure for rodents
side of a stationary stainless steel !
tray provides access to the lower
housing area. The animals may
be lifted to the top tray for
inspection or medical treatment
within a totally germ-free envi-
ronment. Food, water and medi-
cation can be introduced to the
area through a door in the unit
which enables complete steriliza-
tion of all material entering the
controlled area of the enclosure.
Write for complete information
on germ-free laboratory enclo-
sures, standard and custom,

LABCO DIVISION
PARTSCO, INC.
2977 Lamb Avenue, Columbus 19, Ohio

MK-2
XYZ Horizontal
& Tilting Movements

Singer

5290 Microdissector
$350

ERIC SOBOTKA C e e

112 West 40th Street, New York, N.Y. 10018 .. 212, WI. 7-9216
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AAAS Symposium Volumes
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SCIENCES in Communist China

Editor: Sidney H. Gould. 884 pages. 23 illustrations.
Author, subject and geographical index. Cloth.
June, 1961.

Price: $14.00* .
$12.00 prepaid, for AAAS members.

OCEANOGRAPHY

Editor: Mary Sears. 665 pages. May, 1961.
Third printing, 1963.
146 illustrations. Index. Cloth.

Price: $14.75%
$12.50 prepaid, for AAAS members.

GERM PLASM RESOURCES

Editor: Ralph E. Hodgson. 394 pages. 59
illustrations. Index. Cloth. April, 1961.

Price: $9.75*
$8.50 prepaid, for AAAS members.

* If you are not a member of the AAAS,
you may join now, and order any of
these volumes at the special member price.
Enclose $8.50 dues for your first year of
membership, along with payment for the
volumes you want.

Membership in the AAAS offers many
benefits in addition to savings on AAAS
volumes. It includes Science and the
quarterly AAAS Bulletin.

Order Today From

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE

1515 Massachusetts Avenue, NW Washington, D.C. 20005
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Denver, Colo. (L. B. Flexner, Dept. of
Anatomy, Univ. of Pennsylvania, Phila-
delphia 4)

31-3. Calcified Tissues, European symp.,
Liége, Belgium. (L. J. Richelle, 32, Boule-
vard de la Constitution, Liége)

April

1. Thermoplastic Materials, conf., Soc.
of Plastics Engineers, Akron, Ohio. (W.
H. Nicol, RETEC, Goodyear Tire and
Rubber Co., Akron 16)

1-2. Engineering Aspects of Magneto-
hydrodynamics, symp., Cambridge, Mass.
(G. S. Janes, Avco Everett Research
Laboratories, Everett 49, Mass.)

1-2. Methods for Measurement of
Weak Beta-Emitters, Karlsruhe-Leopolds-
haven, Germany. (Gesellschaft Deutscher
Chimiker, Gesellschaftsstelle, Postfach
9075, Frankfurt/Main, Germany)

1--3. Structures and Materials, American
Inst. of Aeronautics and Astronautics,
Sth annual conf., Palm Springs, Calif. (R.
R. Dexter, AIAA, 2 E. 64 St.,, New York,
N.Y)

[-3. Optical Soc. of America, spring
meeting, Washington, D.C. (M. E. Warga,
OSA, 1155 16th St., NW, Washington,
D.C. 20036)

I-4. National Soc. for Programmed
Instruction, annual, San Antonio, Tex.
(NSPI Program Committee, Trinity Univ.,
715 Stadivm Dr., San Antonio, Tex.)

[-5. Latin Oto-Rhino-Laryngology Soc.,
15th congr., Bologna, Italy. (G. Motta, Via
Modica 6, Milan, Italy)

2-3. American Soc. of Civil Engineers,
Engineering Mechanics Div., spring conf.,
Boston, Mass. (ASCE, 33 W. 39 St., New
York 18)

2-3. Alexander Graham Bell Assoc. for
the Deaf, southeastern meeting, New Or-
leans, La. (R. Tegeder, Utah School for
the Deaf, 846 20th St., Ogden)

2-3. Obstetrics and Gynecology, semi-
nar, Gainesville, Fla. (Mrs. D. Miller, Div.
of Postgraduate Education, College of
Medicine, Univ. of Florida, Gainesville)

2-3. Industrial Applications of New
Technology, conf., Atlanta, Ga. (Director,
Short Courses and Conferences, Georgia
Inst. of Technology, Atlanta, Ga. 30332)

2-4. American Acad. of Oral Pathology,
Bethesda, Md. (R. J. Gorlin, Univ. of
Minnesota, Minneapolis)

2—-4. Association of Surgeons of Great
Britain and Ireland, annual, St. Andrews,
Scotland (Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2, England)

2--5. British Medical Assoc., clinical
meeting, Northampton, England. (D. Gul-
lick, Tavistock Sq., London, W.C.1)

3—4. Biology colloquium, Corvallis, Ore.
(C. M. Gilmour, School of Science,
Oregon State Univ., Corvallis)

3—4. Society for Industrial and Applied
Mathematics, midwest regional meeting,
Cedar Rapids, Towa. (W. J. Jameson,
Collins Radio Co., 120-11, Cedar Rapids)

3-5. Fleming’s Lysozyme, 3rd intern.
symp., Milan, Ttaly. (G. Podio, Museo della
Scienza e della Tecnica, Via Modica, 6,
Milan)

3-5. American Soc. of Imnternal Medi-
cine, annual, Atlantic City, N.J. (A. V.
Whitehall, 3410 Geary Blvd., San Fran-
cisco, Calif.)
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