misleading is illustrated particularly well by
the biological phenomena discussed here.

10. H. J. Sallach and R. W. McGilvery, “Inter-
mediary metabolism” (GME, Madison, Wis.,
1955).

11. H. H. Mason and M. E. Turner, 4m. J. Dis-
eases Children 50, 359 (1935).

12. V. Schwartz et al., Biochem. J. (London) 62,
40 (1956).

13. This applies to either of the conventional con-
cepts of galacto-waldenase—that is, whether
it is meant as representing the catalyst of this
inversion process proper or a catalyst of two
steps.

14. N. S. Radin et al., Federation Proc. 15, 333
(1956) ; R. M. Burton, M. A. Sodd, R. O.
Brady, unpublished studies.

15. K. J. Isselbacher et al., Science 123, 635
(1956).

News

NSF Summer Institutes for
High-School and College Teachers

Approximately 4500 high-school and
250 college teachers of science and
mathematics will participate during the
summer of 1957 in teacher-training pro-
grams sponsored by the National Science
Foundation at summer institutes in 95
colleges and universities throughout the
United States and its territories. Total
support of the program amounts to $4.8
million.

Eighty-six of the institutes will be open
only to high-school teachers of science
or mathematics; four will be open to
both high-school and college teachers;
and five will be for college teachers only.
Six institutes offering a course in radia-
tion biology just for high-school teachers
are being jointly sponsored by the foun-
dation and the Atomic Energy Commis-
sion.

Through its widely expanded summer-
institute program for 1957, the founda-
tion hopes-to provide opportunities for
teachers of science to cooperate in im-
proving the quality of their teaching and
to learn at firsthand of recent research
progress in their respective fields. By this
means more students with aptitude for
science may be motivated toward careers
/in science, mathematics, and engineering
through improvement of the quality of
instruction they receive in high school.
The foundation’s program of summer in-
stitutes was initiated experimentally in
the summer of 1953 with two institutes
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16. H. M. Kalckar, E. P. Anderson, K. J. Issel-
bacher, Proc. Natl. Acad. Sci. U.S. 42, 49
(1956).

17. ———, Biochim. et Biophys. Acta 20, 262
(1956) .

18. A. Munch-Petersen, H. M. Kalckar, E. E. B.
Smith, Kgl. Danske Videnskab. Selskab Biol.
Medd. 22, No. 7, 3 (1955).

19. H. M. Kalckar and H. Klenow, 4dnn. Rev.
Biochem. 23, 527 (1954).

20, E. E. B. Smith, A. Munch-Petersen, G. T.
Mills, Nature 172, 1038 (1953); V. Ginsburg,
E. F. Neufeld, W. Z. Hassid, Proc. Natl. Acad.
Sci. U.S. 42, 333 (1956).

21. A. Kornberg, J. Biol. Chem. 182, 779 (1950).

22. R. Trucco, Arch. Biochem. and Biophys. 34,
482 (1951).

23. K. Kurahashi, Science, this issue.

24, The mutants of E. coli were generously sup-
plied by J. Lederberg.

of Science

and the number of institutes was in-
creased gradually to a point where the
foundation supported 25 last summer.

Congress this year specified that $9.5
million of its appropriation to the foun-
dation be used for the supplementary
training of high-school teachers of sci-
ence and mathematics. The summer in-
stitutes are in addition to the 16 aca-
demic-year institutes for which the foun-
dation recently announced support in
the amount of $4,065,000 and an ex-
pected enrollment of 750 high-school
science and mathematics teachers. In
both programs, teachers will pursue a
course of study planned especially for
them and conducted by leaders noted
not only for competence in their fields
but for skill in presentation.

The foundation grants to each summer
institute will cover costs of tuition and
other fees for a specified number of
teachers—from 10 to 200, the average
number to be approximately 50. Most
institutes will pay stipends directly to
participating teachers at the rate of $75
per week. Additional allowances and
travel grants for dependents, to a maxi-
mum of four, are provided.

Inquiries and applications should be
addressed to the director of summer in-
stitutes at one of the colleges listed here.
Applications for the summer institute
program must be submitted by I Apr.
1957.

For high-school teachers. Allegheny
College, American University, Arizona
State College, Atlanta University, Bay-

25. M. L. Morse, E. M. Lederberg, J. Lederberg,
Genetics 41, 758 (1956).

26. C. Yanosky, in Enzymes: Units of Biological
Structure and Function, O. H. Gaebler, Ed.
(Academic, New York, 1956), p. 147.

27. E. P. Anderson, H. M. Kalckar, K. J. Issel-
bacher, Science, this issue.

28. F. Eisenberg, Jr., K. J. Isselbacher, H. M.
Kalckar, Science, this issue.

29. D. Shemin and D. Rittenberg, J. Biol. Chem.
166, 621 (1946).

30. A. Holzel and G. M. Komrower, Arch. Disease
Childhood 30, 155 (1955).

31. M. Douderoff et al., Federation Proc. 15, 244
(1956).

32. J. E. Gander, W. E. Petersen, P. D. Boyer,
Arch. Biochem. and Biophys. 60, 259 (1956).

33. H. G. Wood and P. Schambye, Federation
Proc. 15, 387 (1956).

lor University, Bucknell University,
Clarkson College of Technology, Colo-
rado College, Duke University, Iowa
State College, Kansas State Teachers
College, Louisiana State University,
Marshall College (Huntington, W.Va.),
Michigan State University, Morgan State
College (Baltimore, Md.), Murray State
College (Murray, Ky.), North Carolina
College, Oak Ridge Institute of Nuclear
Physics, Ohio University (Athens), Ohio
Wesleyan University, Oklahoma Agricul-
tural and Mechanical College, Rensse-
laer Polytechnic Institute, San Jose State
College, South Dakota State College,
Southern Methodist University, Stephen
F. Austin State College (Nacogdoches,
Tex.), Syracuse University, University
of Alabama, University of Alaska, Uni-
versity of Arizona, University of Arkan-
sas, University of California (Berkeley
and Los Angeles), University of Hawaii,
University of Idaho, University of Mary-
land, University of Minnesota (Duluth
and Minneapolis), University of Missis-
sippi, University of Missouri, University
of North Carolina, University of North
Dakota, University of Oklahoma, Uni-
versity of Pennsylvania, University of
South Dakota, University of Texas, Uni-
versity of Wyoming, Virginia Polytechnic
Institute, Wesleyan University, and
Western Michigan College.

Biology only. Howard University, In-
diana University, Iowa State Teachers
College, Purdue University, and Rutgers
University.

Radiation biology. (sponsored jointly
with Atomic Energy Commission). Duke
University, Harvard University, Univer-
sity of California (Los Angeles), Univer-
sity of New Mexico, University of Ten-
nessee, and Wayne University.

Chemistry only. New Mexico High-
lands University (Las Vegas), St. Louis
University, Tufts University, Tuskegee
Institute, University of California (Berke-
ley), University of New Hampshire,
University of Rochester, University of
Wisconsin, and Utah State Agricultural
College.
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Earth sciences only. Cornell Univer-
sity.

Mathematics only. Columbia Univer-
sity Teachers College, Indiana Univer-
sity, Miami University, Montana State
College, Polytechnic Institute of Puerto
Rico (San German, P.R.), State Teach-
ers College (Oneonta, N.Y.; junior high-
school teachers), State University of
Towa, University of Buffalo, University
of Chicago, University of Colorado, Uni-
versity of Massachusetts, University of
Notre Dame, and University of Wyo-
ming.

Physics only. University of Vermont
and Worcester Polytechnic Institute.

For high-school and college teachers.
Claremont College, Montana State Col-
lege, University of Washington, and Uni-
versity of Kansas.

For college teachers only. University
of Oregon, Cornell University, Univer-
sity of North Carolina, University of
Illinois (Urbana), and University of
Colorado.

Orbit Computation

The establishment of two major pro-
grams for analyzing data and computing
the orbit of the IGY earth satellite has
been announced by Joseph Kaplan,
chairman of the United States National
Committee for the International Geo-
physical Year. The first program calls
for the establishment by the Naval Re-
search Laboratory of a computing and
analysis center in Washington, D.C., to
handle information provided by the radio
tracking system. The second program
calls for the establishment of a similar
computing center by the Smithsonian
Astrophysical Observatory at Cambridge,
Mass., for data received from the optical
and visual observation programs.

The problem of analyzing data and
computing the orbit will have three as-
pects. The first will be gathering data on
the satellite’s motion during its first few
revolutions and feeding these data into
high-speed electronic computers. The re-
sults will establish an approximate satel-
lite orbit, permitting observers through-
out the world to train their instruments
on the satellite, and also permitting the
precision Schmidt cameras to make pho-
tographic measurements of the satellite’s
position. The second aspect will be to
process the extensive subsequent data in
order to compute the orbit accurately.
The third aspect involves the analysis of
the precise orbit data. Such analysis will
yield important scientific information in
a number of areas: the density of the up-
per atmosphere, possible calculations of
the mass-distribution and shape of the
earth through analyses of orbit perturba-
tions, and geodetic determinations.

All three aspects of the problem re-
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quire the use of high-speed electronic
computers. In the acquisition period,
speed is a very important factor if the
further precise observations and deter-
minations are to be undertaken promptly.
In the precise orbit computation and
data-analysis periods, large quantities of
data requiring complicated, lengthy cal-
culations are generated, requiring high-
speed computing centers.

The Naval Research Laboratory has
responsibility for the radio tracking pro-
gram under the direction of John P.
Hagen. The radio tracking system, called
Minitrack, consists of a transmitter in the
satellite issuing a 20 to 50 milliwatt sig-
nal at a frequency of 108 megacycles per
second and a series of ground-station re-
ceivers using precision, multiple antenna
arrays and extensive electronic installa-
tions. The expected precision of observa-
tions is about 3 minutes of arc under nor-
mal conditions, with improvement to a
precision of 20 seconds of arc for obser-
vations at small zenith angles or for
nighttime operation. A chain of ten sta-
tions, running principally north and
south, is to be established. Present plans
call for the following sites: Santiago
and Antofagasta, Chile; Lima, Peru;
Quito, Ecuador; Australia; Antigua,
British West Indies; Havana, Cuba; Fort

Stewart, Ga.; Washington, D.C.; and

San Diego, Calif.

Data from these Minitrack stations
and from others the U.S. National Com-
mittee for the IGY hopes other countries
will establish, will be radioed to the
Naval Research Laboratory computation
center in Washington, D.C.

The Smithsonian Astrophysical Ob-
servatory has responsibility for the op-
tical and visual observation programs
under the direction of Fred L. Whipple.
The most precise optical observations
will be made using a modified Schmidt
camera developed at the Smithsonian
Astrophysical Observatory. Continuous
strip film will simplify the problem asso-
ciated with following the satellite. To
provide accurate time, crystal clocks cali-
brated against station WWV will give a
signal for photography simultaneous with
the passage of the satellite and will pro-
vide a timing accuracy of one 0.001 sec-
ond. Before the Schmidt cameras can be
employed, however, the path of the satel-
lite must be known to a precision of about
3 degrees. The radio system will provide
this information, but to provide for the
chance of radio failure in the satellite, a
network of organized volunteer observers
will be used. These teams will be sta-
tioned throughout the world in the satel-
lite’s latitude band width and will main-
tain a steady watch on the satellite.

" The Schmidt precision camera pro-
gram envisages the establishment of at
least 12 stations around the world. Pres-
ent plans call for the following sites:

New Mexico, Florida, Spain, South Af-
rica, Japan, Hawaii, Netherlands Antil-
les, Australia, and Argentina. Other sites
in South America and in the Middle East
are also under consideration. Data from
these visual and optical-photographic
programs will be relayed to the Smith-
sonian Astrophysical Observatory com-
putation center at Cambridge, Mass., for
analysis. )

AAAS Resolution on Hungary

The AAAS Council adopted the fol-
lowing resolution concerning refugee
Hungarian scientists when it met in New
York on 30 Dec. 1956.

“Be it resolved that the American As-
sociation for the Advancement of Sci-
ence join with the National Academy of
Sciences—National Research Council in
the expression of admiration and sym-
pathy for fellow-scientists in Hungary.
Be it further resolved that the facilities
of the AAAS and its affiliated societies
be employed to aid in the placement of
refugee Hungarian scientific and techni-
cal personnel and to render such other
assistance as may be appropriate.”

British Physicians
Demand Pay Increase

British physicians mobilized last month
to press for higher pay in the National
Health Service. For more than a year
the Ministry of Health has rejected their
demands.

About 35,000 general practitioners,
hospital staff physicians, and consultants
have asked for a 24 percent increase. At
present the average practitioner receives
the equivalent of $6250 a year, and a
consultant about $10,000. This rate of
income, based on the number of patients
registered with a doctor, has not changed
since 1952. The physicians have indi-
cated that they may withdraw from the
National Health Service, which was set
up 8 years ago.

Cinematic Electron Diffraction

It is well known that a powder irradi-
ated either by x-rays or by electrons will
produce cones of diffracted radiations
which, intersected by a photographic
plate, appear as rings corresponding to
the various planes that are reflecting the
electrons or the x-rays in the crystal. Be-
cause of this circular symmetry it is pos-
sible to use a slit that effectively cuts out
just one diameter in the diffraction rings.
By evaluating the intensities of the vari-
ous reflections across this diameter, it is
possible to determine the structure.

Boettcher first pointed out that if the
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