
the proceedings volume, Geophysics: 
The Earth's Environment (Gordon and 
Breach, 1963), edited by DeWitt, 
Hieblot, and LeBeau. 

The monograph is a brief, but clear, 
exposition of the basic background 
physics necessary for understanding 
the motions of energetic charged par- 
ticles in the earth's magnetic field. 
The first 12 pages are devoted to 
St0rmer's exact theory of charged-par- 
ticle motion in a dipole field; here the 
treatment differs little from that given 
by St0rmer and included in his book 
The Polar Aurora. The second sec- 
tion (15 pp.) covers Alfven's guiding- 
center approximation and its devel- 
opment in terms of the adiabatic in- 
variants of motion which are so use- 
ful in describing motions of particles 
in the earth's radiation belts. The third 
section (3 pp.) gives the briefest of 
introductions to the application of the 
continuous-fluid relations of hydro- 
magnetics to particle drifts. 

On the whole the book will be use- 
ful to workers in the field, since only 
the most pertinent material is included, 
and the side issues that tend to befog 
the issue in more detailed treatments 
are not included. One could have 
wished for some mention of the con- 
ditions under which the longitudinal 
and transverse invariants break down, 
since this may be of major importance 
in geophysics; I also failed to detect 
any discussion of the third adiabatic 
invariant (the flux invariant) whose 
nonconservation leads to inward dif- 
fusion of trapped particles, and is of 
great importance. 

GEORGE C. REID 
Central Radio Propagation Laboratory, 
National Bureau of Standards, 
Boulder, Colorado 
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parison of the new Reference Catalog 
with its predecessor shows impressive- 
ly the progress of extragalactic re- 
search. In fact, very little remains from 
the older catalog which gives a few 
basic data-Hubble type, estimated 
photographic magnitudes, and apparent 
diameters-for 1249 galaxies. The new 
catalog tabulates for 2599 galaxies a 
wealth of information on types, diam- 
eters, magnitudes, colors, radial veloci- 
ties, and published photographs. Com- 
plete references are given. Many of the 
tabulated values are averages of ob- 
served data corrected to a uniform sys- 
temrn. To quote the observed data for 
diameters would not have been prac- 
tical; to find these data, the references 
must be used. The observed data on 
magnitudes and colors are given in ap- 
pendices. Much information is in an 
appendix that gives coded descriptions 
of the galaxies and references to de- 
tailed investigations. 

To collect the data, to reduce them 
to uniform systems, and to organize 
them properly was a tremendous task. 
The authors must be admired for hav- 
ing undertaken it and for having, on 
the whole, successfully finished it. One 
problem with which the authors were 
faced was that of deciding what was 
to be tabulated, what was to be placed 
in the appendices, and what was to be 
omitted. Such decisions are difficult and 
cannot be expected to please every- 
body. One might ask, for instance, 
whether it was really necessary to in- 
clude the old galactic coordinates, 
which can be obtained easily from 
available conversion tables, and wheth- 
er it would not have been more -use 
ful to include data such as magnitudes 
corrected for absorption, which are 
needed to obtain ratios of mass or ra- 
dio emission to optical brightness. Only 
colors corrected for absorption are tab- 
ulated. The complete suppression of 
spectral types and the exclusive use of 
the not yet generally accepted "super- 
galactic" coordinates for displays of the 
distribution of galaxies in the sky seem 
to indicate a tendency to let predilec- 
tions influence the content. The degree 
of satisfaction with this catalog will 
depend somewhat on the specialized in- 
terests of the user. But nobody should 
deny that the Reference Catalog is a 
magnificent source of information and 
promises to be an indispensable tool 
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and Monographs in Organic Chemistry: 
For the Period 1961-1962. Compiled and 
edited by Norman Kharasch and Walter 
Wolf. Pergamon, London; Macmillan, 
New York, 1964. 272 pp. $10. 

Infinity: An Essay in Metaphysics. Jose 
A. Benardete. Oxford Univ. Press, New 
York. 1964. 299 pp. $7.20. 

Insight and Responsibility. Lectures on 
the ethical implications of psychoanalytic 
insight. Erik H. Erickson. Norton, New 
York, 1964. 256 pp. Illus. $5. 

Institute in Technical and Industrial 
Communications. Proceedings, July 1964. 
Herman M. Weisman, Ed. Colorado State 
Univ., Fort Collins, 1965. 136 pp. Illus. 
Paper, $6. The contributors are Shirleigh 
Silverman and Charles DeVore; C. 0. 
Neidt; Harold F. Osborne; Herbert B. 
Michaelson; H. N. Hubbs; George T. 
Vardaman; Melvin S. Day; Waldo T. 
Boyd; Israel Light; Roy Davison; Roy C. 
Nelson; William E. DeSmith; John B. 
Haney; A. M. 1. Fiskin; Arthur Dreyer; 
Julius Frome; J. W. Perry; Herman M. 
Weisman; and B. M. Oliver. 

Internal Factors in Evolutioi. Lan- 
celot Law Whyte. Braziller, New York, 
1965. 128 pp. $4. 

An Introduction to Patents for Inven- 
tors and Engineers. C. D. Tuska. Dover, 
New York, 1965 [reprint of Patent Notes 
for Engineers (1956)]. 204 pp. Tllus. Paper, 
$1.50. 

Investigations in Southwest Yukon (Pea- 
body Foundation Papers for Archaeology, 
vol. 6, Nos. 1 and 2). No. 1, Geohotan- 
ical and Archaeological Reconnaissance, 
Frederick Johnson and Hugh M. Raup; No. 
2, Archaeological Excavations, Conpari- 
sons, and Speculations, Richard S. Mac- 
Neish. Peabody Foundation, Phillips 
Acad., Andover, Mass., 1964. 520 pp. 
Illus. Map. Paper, $9. 

Issaquena: An Archaeological Phase in 
the Yazoo Basin of the Loweir Mississippi 
Valley (Memoirs, No. 18). Robert E. 
Greengo. Soc. American Archaeology, 
Salt Lake City, Utah, 1964. 148 pp. Illus. 
Paper. 

Kepler's Dream. John Lear. Translated 
by Patricia Frueh Kirkwood. Univ. of 
California Press, Berkeley, 1965. 190 pp. 
$5. 

The Land and Wildlife of North Amer- 
ica. Peter Farb and the editors of Life. 
Time Inc., New York, 1964. 200 pp. 
Illus. $3.95. 

The Language of Natuire: An Essay in 
the Philosophy of Science. David Hawk- 
ins. Freeman, San Francisco, 1964. 384 
pp. Illus. $7.50. 

Legumes in Human Nutrition. W. R. 
Aykroyd and Joyce Doughty. Food and 
Agriculture Organization of the United 
Nations, Rome, 1964 (order from Colum- 
bia Univ. Press, New York). 150 pp. 
Paper, $3. 

Life in Deserts. J. L. Cloudsley-Thomp- 
son and M. J. Chadwick. Dufour, Phila- 
delphia, 1964. 236 pp. Illus. $8.95. 

Man and the World of Science. Harry 
A. Kuljian. Barnes, New York; Yoseloff, 
London, 1964. 142 pp. Illus. $6.50. 
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Translated from the French (1913) by 
John W. Bolduc. Dover, New York, 1963. 
125 pp. Paper, $1.25. 

Mathematics in Western Culture. Mor- 
ris Kline. Oxford Univ. Press, New York, 
1964 (reprint of 1953 edition). 512 pp. 
Illus. Plates. Paper, $2.25. 

The Lifeline of America. Development 
of the food industry. Edward C. Hampe, 
Jr., and Merle Wittenberg. McGraw-Hill, 
New York, 1964. 400 pp. Illus. $6.95. 

The Lives of Desert Animals in Joshua 
Tree National Monument. Alden H. Miller 
and Robert C. Stebbins. Univ. of Califor- 
nia Press, Berkeley, 1964. 459 pp. Illus. 
$10. 

The Magic of Molecules. Herbert W. 
Franke. Translated from the German by 
H. F. Brookes. Abelard-Schuman, New 
York, 1964. 275 pp. Illus. $6. 

Magnetic Materials Digest. The litera- 
ture of 1963. A. H. Morrish, R. J. Rosen, 
and S. M. Rubens. Lads, Philadelphia, 
1964. 268 pp. Illus. 

Medical School Admission Require- 
ments: U.S.A. and Canada. Compiled by 
E. Shepley Nourse. Assoc. of American 
Medical Colleges, Evanston, I11., ed. 15, 
1964. 263 pp. Paper, $4. 

Meet the Reptiles. C. H. Keeling. Watts, 
New York, 1965. 158 pp. Illus. $3.95 
(juvenile book). 

Modern Science A and B for Second 
Year. F. T. Barrell. Jacaranda Press, 
Brisbane, Australia, 1965. 296 pp. Illus. 
Textbook for grade 9. 

The Mysterious Senses of Animals. Vitus 
B. Dr6scher. Translated from the German 
edition (Oldenburg, 1962) by Eveleen 
Huggard. Dutton, New York, 1965. 255 
pp. Illus. $5.95. 

National Advisory Committee on Re- 
search in the Geological Sciences. A re- 
port. Geological Survey of Canada, Ot- 
tawa, 1965. 199 pp. Paper, 50(. The 
14th annual report of the committee, 
giving a review of the period 1 September 
1963 to 31 August 1964, subcommittee 
reports, research grants awarded in 1964 
and 1965, and current research in the 
geological sciences in Canada 1963 and 
1964. 

Native Vegetation of Nebraska. J. E. 
Weaver. Univ. of Nebraska Press, Lin- 
coln, 1965. 191 pp. Illus. $4.75. 

The Nature and Art of Motion. Gyorgy 
Kepes, Ed. Braziller, New York, 1965. 
207 pp. Illus. $12.50. The contributors 
are Gyorgy Kepes, Gerald Holton, James 
S. Ackerman, Gillo Dorfles, Hans Wal- 
lach, James J. Gibson, Stanley W. Hayter, 
George Rickey, Katharine Kuh, Karl 
Gerstner, Hans Richter, Robert Gessner, 
Gordon B. Washburn, and Donald Ap- 
pleyard. 

Orchids of the Western Great Lakes 
Region. Frederick W. Case, Jr. Cranbrook 
Inst. of Science, Bloomfield Hills, Mich., 
1964. 159 pp. Illus. $7. 

The Origins of Modern Science 1300- 
1800. Herbert Butterfield. Free Press 
(Macmillan), New York, ed. 2, 1965. 255 
pp. Paper, $1.95. 
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Margrit Pittman. International Publishers, 
New York, 1964. 156 pp. Paper, 95(I. 

Philosophical Problems of Natural Sci- 
ence. Dudley Shapere. Macmillan, New 
York, 1965. 128 pp. Paper, $1.50. Eight 
papers: "The theoretician's dilemma: A 
study in the logic of theory construction" 
by Carl G. Hempel; "What is a law of 
nature?" by Arthur Pap; "Probability and 
inductive logic" by Rudolf Carnap; "An 
introduction to simplicity" by Richard 
Rudner; "Paradigms and some misinter- 
pretations of science" by Thomas Kuhn; 
"Physical theory, mathematics, and experi- 
ment" by Pierre Duhem; "The role of 
models in scientific theory" by Mary 
Hesse; and "Ideals of natural order" by 
Stephen Toulmin. 

The Philosophy of Science. A system- 
atic account. Peter Caws. Van Nostrand, 
Princeton, N.J., 1965. 366 pp. Illus. $6.75. 

A Philosophy of Science. W. H. Werk- 
meister. Univ. of Nebraska Press, Lincoln, 
1965 (reprint of the 1940 edition). 565 
pp. Illus. Paper, $1.85. 

Physics. Samuel Rapport and Helen 
Wright, Eds. New York Univ. Press, New 
York, 1964. 349 pp. Illus. $4.95. Eighteen 
essays presented in three sections: Foun- 
dations; The Atom; and Relativity. 

The Pleasure of Math. A. W. Good- 
man. Macmillan, New York, 1965. 224 
pp. Illus. $4.50. 

Polyominoes. Solomon W. Golomb. 
Scribner, New York, 1965. 182 pp. Illus. 
$5.95. 

Pregnancy: Conception and Heredity. 
Eric Weiser. Translated from the German 
edition (Frankfurt, 1959) by Therese Pol. 
Blaisdell (Ginn), New York, 1965. 156 
pp. Illus. Paper, $1.50. 

Problems of the Aged. Compiled by 
Clyde B. Vedder and Annette S. Lefko- 
witz. Thomas, Springfield, Ill., 1964. 277 
pp. $7.50. The contributors are Edward 
R. Annis, Manuel Bastos Ansart, Edwin 
T. Arnold, Jr., Kathryn Ann Beatty, 
Francis J. Braceland, Edward Brecher, 
Ruth Brecher, Don C. Charles, Nila Kirk- 
patrick Covalt, Victor A. Gilbertsen, Mark 
P. Hale, Barbara M. Henley, M. K. Hor- 
witt, Robert C. Lonergan, Lawrence J. 
Rossi, Zachary Sagal, Doris Schwartz, 
Richard P. Shapera, William F. Sheeley, 
Marvin L. Silverblatt, Robert Sommer, 
S. L. Sparks, Owen H. Wangensteen, and 
Frederick A. Whitehouse. 

Progress in Oceanography. vol. 2. Mary 
Sears, Ed. Pergamon, London; Macmillan, 
New York, 1964. 277 pp. Illus. $12. Four 
papers: "The Major deep-sea expeditions 
and research vessels 1873-1960: A con- 
tribution to the history of oceanography" 
by G. Wiist; "On the vertical distribution 
of zooplankton in the sea" by K. Banse; 
"The distribution of phosphorus and oxy- 
gen in the Atlantic Ocean as observed 
during the I.G.Y., 1957-1958" by D. A. 
McGill; and "A survey of marine bottom 
samplers" by T. L. Hopkins. 

Margrit Pittman. International Publishers, 
New York, 1964. 156 pp. Paper, 95(I. 

Philosophical Problems of Natural Sci- 
ence. Dudley Shapere. Macmillan, New 
York, 1965. 128 pp. Paper, $1.50. Eight 
papers: "The theoretician's dilemma: A 
study in the logic of theory construction" 
by Carl G. Hempel; "What is a law of 
nature?" by Arthur Pap; "Probability and 
inductive logic" by Rudolf Carnap; "An 
introduction to simplicity" by Richard 
Rudner; "Paradigms and some misinter- 
pretations of science" by Thomas Kuhn; 
"Physical theory, mathematics, and experi- 
ment" by Pierre Duhem; "The role of 
models in scientific theory" by Mary 
Hesse; and "Ideals of natural order" by 
Stephen Toulmin. 

The Philosophy of Science. A system- 
atic account. Peter Caws. Van Nostrand, 
Princeton, N.J., 1965. 366 pp. Illus. $6.75. 

A Philosophy of Science. W. H. Werk- 
meister. Univ. of Nebraska Press, Lincoln, 
1965 (reprint of the 1940 edition). 565 
pp. Illus. Paper, $1.85. 

Physics. Samuel Rapport and Helen 
Wright, Eds. New York Univ. Press, New 
York, 1964. 349 pp. Illus. $4.95. Eighteen 
essays presented in three sections: Foun- 
dations; The Atom; and Relativity. 

The Pleasure of Math. A. W. Good- 
man. Macmillan, New York, 1965. 224 
pp. Illus. $4.50. 

Polyominoes. Solomon W. Golomb. 
Scribner, New York, 1965. 182 pp. Illus. 
$5.95. 

Pregnancy: Conception and Heredity. 
Eric Weiser. Translated from the German 
edition (Frankfurt, 1959) by Therese Pol. 
Blaisdell (Ginn), New York, 1965. 156 
pp. Illus. Paper, $1.50. 

Problems of the Aged. Compiled by 
Clyde B. Vedder and Annette S. Lefko- 
witz. Thomas, Springfield, Ill., 1964. 277 
pp. $7.50. The contributors are Edward 
R. Annis, Manuel Bastos Ansart, Edwin 
T. Arnold, Jr., Kathryn Ann Beatty, 
Francis J. Braceland, Edward Brecher, 
Ruth Brecher, Don C. Charles, Nila Kirk- 
patrick Covalt, Victor A. Gilbertsen, Mark 
P. Hale, Barbara M. Henley, M. K. Hor- 
witt, Robert C. Lonergan, Lawrence J. 
Rossi, Zachary Sagal, Doris Schwartz, 
Richard P. Shapera, William F. Sheeley, 
Marvin L. Silverblatt, Robert Sommer, 
S. L. Sparks, Owen H. Wangensteen, and 
Frederick A. Whitehouse. 

Progress in Oceanography. vol. 2. Mary 
Sears, Ed. Pergamon, London; Macmillan, 
New York, 1964. 277 pp. Illus. $12. Four 
papers: "The Major deep-sea expeditions 
and research vessels 1873-1960: A con- 
tribution to the history of oceanography" 
by G. Wiist; "On the vertical distribution 
of zooplankton in the sea" by K. Banse; 
"The distribution of phosphorus and oxy- 
gen in the Atlantic Ocean as observed 
during the I.G.Y., 1957-1958" by D. A. 
McGill; and "A survey of marine bottom 
samplers" by T. L. Hopkins. 

Proteins: Their Chemistry and Politics. 
Aaron M. Altschul. Basic Books, New 
York, 1965. 351 pp. Illus. $7.50. 

Public Relations in Natural Resources 
Management. Douglas L. Gilbert. Burgess, 
Minneapolis, 1964. 241 pp. Illus. $4.50. 

Public Water Supplies of the 100 Larg- 
est Cities in the United States, 1962. 
Charles N. Durfor and Edith Becker. 
U.S. Geological Survey, Washington, D.C., 

Proteins: Their Chemistry and Politics. 
Aaron M. Altschul. Basic Books, New 
York, 1965. 351 pp. Illus. $7.50. 

Public Relations in Natural Resources 
Management. Douglas L. Gilbert. Burgess, 
Minneapolis, 1964. 241 pp. Illus. $4.50. 

Public Water Supplies of the 100 Larg- 
est Cities in the United States, 1962. 
Charles N. Durfor and Edith Becker. 
U.S. Geological Survey, Washington, D.C., 

6 6 
/ / 

YOUR 

FLOW RATE 
and Get Guaranteed 

?+0.5% Reproducibility 

YOUR 

FLOW RATE 
and Get Guaranteed 

?+0.5% Reproducibility 

Continuously variable Sage Syringe Pumps permit 
you to pin-point the flow rate you want - at the 
setting of a dial. For example, selectable flow 
rate ranges for the 255 Series are: 

0.02 M1/day to 118 ml/day (255-3) 
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sion, Oak Ridge Institute of Nuclear 
Studies, Oak Ridge, Tenn., 1964. 128 pp. 
The report of a conference, 15 June to 
15 July 1964, at which a group of 30 
specialists from the natural and social 
sciences, the humanities, and the legal 
profession considered the social conse- 
quences of scientific and technical be- 
havior. Norwood Russell Hanson was 
chairman of the conference. Among 
those who attended were Robert B. Brode, 
James L. McCamey, David Riesman, L. 
Pearce Williams, David Hawkins, and 
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Science as a Cultural Force. Harry 
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search-reliant society: Some observations 
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place in the universe" by Michael Pola- 
nyi; "Presupposition in the construction 
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DEVELOPMENTS IN APPLIED SPECTROSCOPY, Volume 3 
Edited by John E. Forrette and Elma Lanterman. Proceedings of the Fourteenth (1963) 
Mid-America Spectroscopy Symposium sponsored by the Society for Applied Spec- 
troscopy, Chicago Section. This volume contains both applied and theoretical studies 
on x-ray, infrared, Raman', visible, ultraviolet, nuclear-magnetic and electron magnetic 
resonance, flame, and arc-spark spectroscopy. As in previous volumes, the closely 
allied field of gas chromatography is represented by papers contributed by the Chicago 
Gas Chromatography Discussion Group. Plenum 419 pages $17.50 

BIOMEDICAL APPLICATIONS OF GAS CHROMATOGRAPHY 
Edited by Herman A. Szymanski. A collection of authoritative reports on current usage 
of gas-liquid chromatography in biomedical analyses, this volume is the most compre- 
hensive work yet to appear on this important topic. Studies are included on the applica- 
tion of GLC to the following types of organic compounds: amines, alkaloids, and amino 
acids; steroids; bile acids; carbohydrates; urinary aromatic acids; fatty acids and 
derivatives; and volatile organic anesthetics in blood. Plenum 328 pages $12.50 

IR-THEORY AND PRACTICE OF INFRARED SPECTROSCOPY 
By Herman A. Szymanski and Nelson L. Alpert. The major part of this book deals with 
spectroscopic theory (fineline structure of absorption bands, inversion doubling, group 
theory, Coriolis forces, etc.), quantitative analysis methods, laboratory techniques, and 
interpretation of spectra. With its thorough treatment of the essential aspects of the 
theory, instrumentation, and laboratory technique, and with its all-new examples of 
spectra, this book will be of use to all who need a single ready reference to the tech- 
nology of infrared spectroscopy. Plenum 389 pages $15.00 

BIOMEDICAL SCIENCES INSTRUMENTATION, Volume 2 
Edited by William E. Murry and Peter F. Salisbury. Proceedings of the Second (1964) 
National Biomedical Sciences Instrumentation Symposium, sponsored by Instrument 
Society of America. This volume elucidates several important and specific areas in the 
borderland between engineering and physics on the one hand and physiology and 
medical science on the other; it presents comprehensive, authoritative, up-to-the-minute 
information not available from any other source -information useful in the medical 
supervision of astronauts, test pilots, and patients who require constant surveillance, 
etc. The data included describe new instruments designed for these purposes, or prin- 
ciples tested to the point where immediate and concentrated development appears 
feasible. Plenum 486 pages $12.50 

SUPPLEMENTS 1 and 2 to the INFRARED BAND HANDBOOK 
Edited by Herman A. Szymanski. The range of coverage of the IBH (2 to 15 microns) is 
extended to the 15 to 25 microns region in these Supplements to the Handbook, which 
are bound as a single volume for maximum convenience. Further, 4543 band positions 
of organic and inorganic compounds are tabulated according to wavelength of the IR 
absorption spectra. Essential as additions to the original Handbook, the Supplements 
are also important in their own right, since the range from 15 to 25 microns is a region 
becoming increasingly important in compound identification. Because of the scarcity of 
group frequencies in this range which might normally be used for compound identifica- 
tion, the use of absorption band positions as reported in the Supplements will be very 
valuable to the analyst. Plenum 250 pages $15.00 

ULTRASOUND: Physical, Chemical and Biological Effects 
By I. E. El'piner. Written by an internationally celebrated Soviet researcher, this com- 
prehensive review of progress in the understanding and application of the effects of 
ultrasonic waves on living objects and biologically active substances presents a lucid 
exposition of the elementary physics of ultrasonic waves and the basic concepts of the 
mechanism of their action. It is a valuable contribution to chemists and biologists work- 
ing in the advanced field of ultrasonic biophysics. The review, which covers the world 
literature on the subject, contains 1,100 literature citations organized chapter by chapter. 
The author has updated the work exclusively for the English edition. 

CB 380 pages $22.50 
Contents on request 
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The new Bausch & Lomb RESEARCH DUAL GRATING SPECTRO- 
GRAPH has a numerical aperture of f/15.5 . . . higher intensity 
than ever before. Choose the gratings that suit your work . ., 
we offer a complete variety that covers the full range of cur- 
rently available photographic emulsions or detectors. Each pair 
of gratings is mounted in a convenient turret. All gratings are 
interchangeable without recalibration. The correct grating, 
tailored to your custom needs, gives outstanding performance 
for any particular spectrum region. Our large grating engine 
produces gratings that minimize ghosts ... give cleaner spectra. 
Determinations are faster, easier, more dependable. If you re- 
quire ultra speed, we can provide a single 4" x 8" echelle type 
grating for a normal incidence f ratio of f/12.1. Using a 300 
groove/mm echelle at an incidence angle of 65?, photographs 
up to the 28th order may be taken. The B&L RESEARCH DUAL 
GRATING SPECTROGRAPH can be used for isotope work and laser 
applications. 

Bausch & Lomb also offers the regular DUAL GRATING SPEC- 
TROGRAPH with two separate 2" x 4" gratings for routine chemi- 
cal analyses and the 1.5 METER STIGMATIC GRATING SPECTRO- 
GRAPH with choice of 4 gratings-famous for fine line quality 
at lowest price. Whatever your problems in illumination and 
analysis, let our experts recommend the most efficient spectro- 
graphic methods and equipment. Write for Catalog 33-2102, 
and tell us your problems, Bausch & Lomb Incorporated, 77415 
Bausch Street, Rochester, New York 14602. 
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witz. U.S. Department of Commerce, 
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Green Schwartz, and others. Columbia 
Univ. Press, New York, 1964. 351 pp. 
$8.75. 

Social Organization of the Mongol- 
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Space Flight: Countdown for the Fu- 
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