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° CLINICALIMMUNOLOGY, BIO-

NEW BOOK

THERAPY and CHEMOTHERAPY

These authors give in this new book an unusually clear and simplified discussion of Immunology,
Biotherapy and Chemotherapy and their specific application in the prevention, diagnosis and treat-
ment of disease. Basic principles are first given, followed by individual considerations of the vari-
ous diseases, in which all clinical factors are fully set forth. A quick-reference Summary concludes
each chapter, giving a complete review of the salient facts of each disease, ;
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Williams’ Personal Hygiene Bogert’'s Chemistry

New (5th) Edition!—This new edition of Dr.
Bogert’s widely used book is an even finer,
more practical text than previous editions.
Much of the material has been rewritten and
many important additions made. This is par-
ticularly so in the section on Organic Chemis-
try to which £ new chapters have been added.
The section on Inorganic Chemistry has been
given an extensive revision. Just Ready!

New (7th) Edition, Just Ready!—Dr. Wil-
liams’ book has long been a favored text for
teaching personal hygiene. - With this New
(7th) Edition, its success will undoubtedly
greatly increase, because Dr. Williams has re-
written and rearranged virtually the entire
text to meet modern needs and trends. Out-
standing is the new simplicity which makes
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THE HARVARD BOOKS ON
ASTRONOMY

Edited by Harlow Shapley
and Bart J. Bok

Ready This Month

The Milky Way

By Bart J. Bok, and Priscilla F. Bok

This volume presents for the first time in semi-popular
form the advances made in the exploration of the Milky
Way. This faintly shimmering band is found to outline a
giant stellar system of which the largest dimension exceeds
probably one hundred thousand light years. In spite of its
speed of one hundred and fifty miles per second, our sun
and its planetary appendages requires fully two hundred
million years to complete one revolution around the center
of our whirling galaxy. The dust and gas in the vast
spaces between the stars, the composition and dimensions
of star clusters, the appearance of our galaxy to an observer
in the Andromeda nebula, and the problems related to the
past and future of our galaxy, are discussed. Among the
ninety-six illustrations are two large scale photographic
maps of the Milky Way, recent photographs made with
Schmidt cameras and portraits of the leading scientists in

the field.
Probable Price $2.50

Three other volumes ready soon—Between the
Planets; The Story of Variable Stars; Earth,
Moon and Planets. Five others in preparation.

THE BLAKISTON COMPANY

PHILADELPHIA

RECENT PUBLICATIONS
CARNEGIE INSTITUTION OF WASHINGTON

WASHINGTON, D. C.

Pub. No.

507 Contributions to Paleontology; A Miocene
Flora from Shantung Province, China.
Quarto, 147 pages, 57 plates. Paper, $3.25;
cloth, $3.75.

Part I. Introduction and Systematic Con-
siderations. Hsen Hsu Hu and Ralph W.
Chaney.

Part II. Physical Conditions and Correla-
tion. Ralph W. Chaney and Hsen Hsu Hu.

517 Papers from the Tortugas Laboratory, Vol.

XXXII. Octavo, 412 pages, 35 plates (5 in
color), 127 text figures. Paper, $4.00; cloth,
$4.50.

Comprises 16 articles by various authors.

529 Turnage, William V. and T. D. Mallery. A4n
Analysis of Rainfall in the Somoran Desert
and Adjacent Territory. Octavo, 45 pages,
54 text figures. Paper only, $0.35.

Year Book No. 39 (July 1, 1939-June 30, 1940).
Octavo, 326 pages. Paper, $1.00; cloth, $1.50.
Reports on current research from all the de-
partments of the Institution.

The Carnegie Institution of Washington, Wash-
ington, D. C. has published some 750 volumes cov-
ering the wide range of its researches. Orders
may be placed direct or through regular dealers.
Advise subjects in which you are interested, and
catalogue will be sent upon request.

BOTANIST available for appointment. Ph.D.
in Plant Physiology, 1925. Continuously employed
in undergraduate and graduate teaching and re-
search at a major eastern university during the
past 16 years. Forty-five publications. Age 42.
Married. Address ‘“O0.B.,’’ care of Sciecnce, 3941
Grand Central Terminal. New York, N. Y.

GEOLOGY—Ph.D. with successful teach-
ing, research and field experience desires
connection including advanced teaching and
research. Employed. Address “S.W.,”’
care of Science, 3941 Grand Central Termi-
nal, New York, N. Y.

Graduate assistantship in biology avail-
able in a small eastern college. Oppor-
tunity to secure M.A. degree.

Good scholarship record and endorsements required.
Interview probable. Attractive stipend. Address
¢“C.C.,”" care of Science, 3941 Grand Central Termi-
nal, New York, N. Y.

N
. Model 96

A LOYAL HELPER

Because the American Model 96 is an ac-
curate and dependable incubator, an increasing
number of laboratories are leaning on its help.
For only $39., plus a tiny amount of current,
you have a finely built machine that is suitable
for demonstrations or research. Free folder.

AMERICAN ELECTRIC INCUBATOR CO.
Dept. S New Brunswick, N. J.

NEON
ARGON
HELIUM

KRYPTON
XENON
MIXTURES

.« . Spectroscopically Pure
.« . Easily removed from bulb
without contamination

Scientific uses for Linde rare gases include—

1. The study of electrical discharges.

2. Work with rectifying and stroboscopic devices.
3. Metallurgical research.

4. Work with inert atmospheres, where heat con.
duction must be increased or decreased.

Many standard mixtures are available. Special
mixtures for experimental purposes can be supplied
upon request.

The word ““Linde” is a trade-mark of

THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation

30 E. 42nd St., New York [I[d& Offices in Principal Cities
In Canada: Dominion Oxygen Cempany, Ltd., Toronto
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CHOLINE CHLORIDE
SMACO

: HE IMPORTANCE of choline in nutrition is
Tnow more widely recognized as a result of
new investigations showing its relationship to
liver cirrhosis' and renal damage.? Under spe-
cific dietary conditions a deficiency of choline
results in fatty infiltration of the liver in rats®
and perosis in chicks.* Choline is definitely in-
volved in the metabolism of the sulphur con-
taining amino acids.®

It has been suggested that choline is a factor
in the B-complex” and because of this there is
increasing use of choline chloride as a routine
supplement in nutritional research especially
where highly purified diets are employed.

Choline Chloride synthesized in our labora-
tories, is available conveniently packaged for
research purposes and in bulk quantities.

1. GYORrGY, P., and GOLDBLATT, H.: Proc. Soc. Exp. Biol.
& Med., 46:492:1941.
2. GrirviTH, W. H.: J. Nutrition, 21:291:1941.

3. Best, C. H., and Rmour, J. H.: Ann. Rev. Biochem.,
8:349:1939. - :

4. HecstEp, D. M., MiL1s, R. C., ELvEHJEM, C. A., and
HarrT, E. B.: . Biol. Chem., 138:459:1941.

PRICES ON REQUEST 5. bUu VIGNBAUD, V., CHANDLBR, J. P.,'MOYBR, A. W.,
KEePPEL, D. M.: J. Biol. Chem., 131:57:1939.

6. GriFFiTH, W. H., and WaDE, N. J.: J. Biol. Chem.,

RESEARCH LABORATORIES

132:627:1940.
S. M. A. Corporation 7. Gyorey, P, and Gowpsrarr, H.. J. Exp. Med,
CHAGRIN FALLS, OHIO 72:1:1940.
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Mosby Colloge Tents.

FUNDAMENTALS OF BIOLOGY (Animal and Plant)—By
William C. Beaver, Ph.D., Professor of Biology, Wittenberg Col-
lege, Springfield, Ohio. Second Edition. 889 pages, 801 illus~
trations, 14 color plates. PRICE, $4.00

LABORATORY OUTLINES OF GENERAL BIOLOGY-—By
William C. Beaver, Ph.D., Professor of Biology, Wittenberg Col-
lege, Springfield, Ohio. Second Edition. 165 pages, 26 illustra-
tions. PRICE, $2.00

ESSENTIALS OF ZOOLOGY-—By George Edwin Potter, Ph.D,,
Professor of Biology, Agricultural and Mechanical College of
Texas, College Station, Texas. 582 pages, 204 illustrations.
PRICE, $3.75

LABORATORY MANUAL FOR INTRODUCTORY ZOOL-
OGY—By George Edwin Potter, Professor of Biology, Agricul-
tural and Mechanical College of Texas, College Station, Texas.
186 pages, illustrated. PRICE, $1.50

PRINCIPLES OF GENETICS—By E. Grace White, Ph.D., Pro-
fessor of Biology, Wilson College, Chambersburg, Pa. 430 pages,
179 illustrations. PRICE, $2.50

A TEXTBOOK OF GENERAL BIOLOGY-—By E. Grace White,
Ph.D., Professor of Biology, Wilson College, Chambersburg, Pa.
Second Edition. 667 pages, 336 illustrations. PRICE, $3.50

&
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\ The C.V.MOSBY COMPANY J
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i ESSENTIALS OF COLLEGE CHEMISTRY—By G. H. White-
S —— ford, Professor of Chemistry, & R. G. Coflin, Associate Professor
of Chemistry, Colorado State College. Second Edition. 5384
pages, 82 illustrations. PRICE, $38.50 ‘

OUTLINE OF LABORATORY WORK IN INORGANIC
CHEMISTRY—By G. H. Whiteford, Professor of Chemistry;
R. G. Coffin, Associate Professor of Chemistry; & Elizabeth M.
Wing, Associate Professor of Chemistry, Colorado State College.
222 pages. PRICE, $1.50

LABORATORY MANUAL OF GENERAL BIOLOGY—By John

i G. Arnold, Jr., Professor of Biology & Timothy L. Duggan, Assis-
] tant Professor of Biology, Loyola University of the South, New

Orleans. 275 pages. PRICE, $1.50

LABORATORY INSTRUCTIONS IN BIOCHEMISTRY—By
Israel S. Kleiner, Ph.D., Professor of Biochemistry and Physi-
ology, & Louis B. Dotti, Ph.D., Assistant Professor of Biochem-
istry and Physiology, New York Medical College, Flower and
Fifth Avenue Hospitals. 188 pages. PRICE, $1.50

AN ATLAS OF THE FROG—By Paul L. Carroll, Creighton Uni-
versity, Omaha, Nebraska, & Wilfred F. Horner, Loyola Univer-

ZEE sity, Chicago. 109 pages, illustrated. PRICE, $1.25

- The C. V. MOSBY COMPANY, Pine Boulevard, St. Louis

\' Pine Bowbevard , Saint Lowis j
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FLUORESCENT DAYLIGHT

BALANCE ILLUMINATOR

Providing maximum light on the front of the balance beam and pointer index
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2072-F.

BALANCE ILLUMINATOR, FLUORESCENT DAYLIGHT, A.H.T. Co.
Specification. For use directly on top of an analytical balance case. Reﬂector insures
maximum light on the front of the balance beam and pointer index. Temperature rise
inside the balance case at beam level, due to heat radiation from the bulb, is negligible.

Consisting of 15-watt fluorescent bulb, 18 inches long, mounted in ventilated metal
housing finished on inside with high reflecting white and on outside in dull black. Overall
dimensions, 1814 inches long x 6 inches wide x 334 inches high; mounted on felt feet; fits
a wide variety of analytical balances, i.e., those with cases 1415 inches or more in width.

The new fluorescent bulb gives a cold, diffused, glareless light with characteristics
similar to natural daylight. Estimated life of the bulb is approximately 2500 hours.
Bulb is of the electrie discharge type and employs mercury vapor to sustain the are. Each
lamp is furnished with ballast, i.e., special choke-coil with arc starting device, as required
for operation on 110 volts. Starting is accomplished by means of a push-button switch
which insures positive operation.

2072-F. Balance Illuminator, Fluorescent Daylight, A.H.T. Co. Specification, as above described, com-

plete with 15-watt fluorescent daylight bulb, ballast, push-button starting switch, cord and
plug. For 110 volts, 60 cycles, a.c. only 14.76

Code Word Aruhl

10% discount in lots of siz

ARTHUR H. THOMAS COMPANY

RETAIL—WHOLESALE—EXPORT

LABORATORY APPARATUS AND REAGENTS

WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A,

Cable Address, BALANCE, Philadelphia
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Wide Mifle
for
Dishes—

AN INEXPENSIVE MUFFLE FURNACE

With Wide, Deep Heating Chamber

13655 FURNACES, Muffle, Electric, Cenco Model CM 538 with muffle dimensions that will permit
heating of the maximum number of the usual laboratory vessels for the volume of the
heating chamber. This furnace, without temperature control, is for intermittent use.
Safe operating temperature is about 950°C or 1750°F, but may be run up to as high as
1020°C or 1850°F (bright cherry red) for short intervals. For continuous use, we rec-
ommend either No. 18656 Furnaces with rheostat or No. 18657 Furnaces with rheostat
and pyrometer. Power consumption, 1100 watts. Dimensions, over all: Height, 15 in-
ches; width, 17% inches; depth, 18Y% inches. Muffle space: Height, 8 inches; width, 5
inches; depth, 8 inches. Net weight, 85 lbs.

No. A B
For volts, A.C. or D.C. 115 230
Each $40.00 $40.00

13656 FURNACES, Muffle, Electric, Cenco Model CM 538, with Rheostat, same as No. 183655 Fur-
naees, but with the addition of a rheostat for reducing the current, when maximum safe

1 temperature is reached, in continuous operation. Net weight, 41 lbs.
No. . A B
For volts, A.C. or D.C. 115 230
Each 47.50 47.50

13657 FURNACES, Muffle, Electric, Cenco Model CM 538, with Rheostat and Pyrometer, same as
No. 13656 Furnaces, but with the addition of a pyrometer for indicating the muffle

temperature.
No. A B
For volts, A.C. or D.C. - 115 230
Each 68.00 68.00

BiE) Ceompane

ScIENTIFIC INSTRUMENTS & LABORATORY APPARATUS

CHICAGO JpaE ARG BOSTON
1700 Irving Park Bivd., CEN(D 79 Amherst St.,
Lakeview Station Rbsazaoft. Cambridge A Station
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Defense Utilizes Peace-Time Precision

Here is another example of how Bausch & to %4 second of arc (representing 1 inch
Lomb routine precision on peace-time in- deviation in 614 miles.)
struments makes possible the production of

defense instruments. This B&L skilled em- B A U S C H & L O M B

ployee is checking rectilinearity on range-  OPTICAL CO. ¢ ROCHESTER, NEW YORK
finder roof prisms which must be accurate ESTABLISHED 1853

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION
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THE NEW FRONTIERS IN THE ATOM"

By Professor ERNEST O. LAWRENCE
THE UNIVERSITY OF CALIFORNIA

THE anniversary celebration of a great university
is indeed an important occasion, and it is appropriate
to signalize the event by a symposium on “The Uni-
versity and the Future of America,” for a great insti-
tution of learning is eternally youthful, and youth
looks always to the future. I am greatly honored to
be included in this distinguished gathering, and it
gives me especial pleasure to join in wishing our
sister institution many happy returns.

In a diseussion bearing on the future, the scientist
is always in something of a dilemma. On the one
hand, he is cautioned to make only very limited prog-

1 An address delivered at the fiftieth anniversary cele-
bration of Stanford University, June 16. It will appear

with illustrations in a volume to be published by the Stan-
ford University Press.

nostications, for he has learned the very limited re-
gion of applicability of existing knowledge and the
likelihood of error in speculation. On the other hand,
he faces the future with eager excitement and curi-
osity about what is beyond the present frontiers of
knowledge, and he is naturally tempted to speculate
and indeed to indulge in daydreams. Perhaps I may
convey something of what is in the minds of physi-
cists these days by a brief discussion of some recent
developments of the current intensive attack on the
new frontier in the atomm world—the nucleus of the
atom.
Amroms

The atomic constitution of matter has long been a
keystone of natural science. At the beginning of this
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TABLE I
CoLLOPION FIXATION IN ANTIPNEUMOCOCCUS SYSTEM
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TABLE II
CoLLODION FIXATION IN VIRUS-ANTIVIRUS SYSTEMS

One hour at room tem-

0.1 cc antiserum
perature
gi’ (c:g g%liggion suspension Centnfuged
0.5 cc capsular polypsaccharlde “I‘tlipped fand lretad tig
erms of agglutinate
dilution particles
Antisera : Horse antipneumo- _ Rabbit anti-
coccus Type I pnetcll‘r;}ggolccus
Pneumococcus capsular
polysaccharide : Type I Type I11 Type I
Antigen dilutlon
10-3 At - -+
- - ++
++ -
+ -
o+ —
+ —

great delicacy of the reaction with antipneumococcus
horse serum—in other experiments the limiting dilu-
tion of capsular polysaccharide was determined to be
greater than 10-1° (b) Antipneumococcus rabbit
serum does not give this effect. In polysaccharide
concentrations which produce a visible precipitate the
visibility of the reaction is sharpened by the enmesh-
ing of collodion particles, but there is no enhancement
of limiting dilution. This result is precisely opposite
that obtained with complement fixation, for with this
reaction antipneumococcus rabbit serum gives positive
results whereas horse serum fails. In so far as ean
now be determined the paradoxieal results follow pre-
cisely a classification of species reported earlier.s

Although paradoxical in a species sense this reac-
tion of collodion fixation bears many analogies to
complement fixation. Thus, if the collodion particles
are present at the time of antigen-antibody interaection
an excellent result is obtained, whereas if they are
added one hour after admixture of antigen and anti-
body the result is usually entirely negative.

That this method is applicable to work with filter-
able viruses is demonstrated by the results shown in
Table II.

There is evidence to indiecate that in virus systems
the species derivation of the immune serum may be
very important. Thus, in various experiments, human
and goat immune sera have given positive results,
whereas experiences with monkey and rabbit sera have
thus far proven negative. It is probable that much
will have to be learned of variables such as this before
any general application to virus work can be carried
out. Work already completed shows that the method
can be applied successfully to the identification and
typing of influenza virus in throat washings, to the
identification of yellow fever virus, to the determina-
tion of the presence of antiviral antibodies in the
sera of persons recovered from yellow fever, to the

5 F. L. Horsfall, Jr. and K. Goodner, Jour. Immunol.,
31: 135, 1936.

0. 1 cc antiserum

0.3 cc saline

0.1 ce collodion suspension

0.5 cc virus solution (1-100 dilu-

Overnight in ice box

Centrifu e

“Flipped” and read in
terms of agglutinated

tion of original material) particles
- Antiserum Virus Result
Normal goat serum Fluid from chick embryos
infected with “Influ-
enza A” virus -
Serum of goat immun- “ “ “ ¢ 4+
ized with “Influenza
A” mouse lung prepa-
rat1on
“ “ As above but infected

with “Influenza B’ -
Fluid from chick embryo

infected with yellow

fever vuus -
Human serum from con- “ “ ++

valescent yellow fever

Normal human serum

study of antibodies reactive with malarial parasites in
both human and animal sera, to the reaction between
poliomyelitis virus and specific antisera. The possi-
bilities of application appear to be extraordinary in
scope. This subject will be discussed at length at
another place.

SUMMARY

Collodion fixation by immunological ecomplexes pre-
sents a method of great delicacy—about 1,000 times
that of any heretofore deseribed reaction. This
delicacy is of an order which may permit the in vitro
identification of filterable viruses.

. KexNETH GOODNER
LABORATORIES OF THE INTERNATIONAL
HEeALTH DIVISION,
THE ROCKEFELLER FOUNDATION
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AvLeN, PauL W., D. FraNk HontMAN and LOUISE A.
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540. 102 figures. Mosby.

ANDERSON, H. V. and T. H. HAzLEHURST. Qualitative

Analysis. Third edition, revised. Pp. xi+266. Illus-
trated. Prentice-Hall. $3.70.
BABOR, JOSEPH A. and ALEXANDER LEHRMAN. Labora-

tory Manual for Introductory College Chemistry. Pp.
276. 56 figures. Crowell. $1.75.

FosTer, WirLiaAM and HUBERT N. ALYEA. An Introduc-
tion to General Chemistry. Second edition. Pp. xi+

790. 226 figures. Van Nostrand. $3.75.
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Present and Future. Pp. xiii+242. 58 figures. Vik-
ing Press. $3.00.

KELLOGG, CHARLES E. The Soils That Support Us. Pp.
xi+ 370. 80 figures. Macmillan. $3.50.

RucH, ROBERTS. Experimental Embryology; 4 Manual
of Techmques and Procedures. Pp. ix +302. Tllus-

trated. New York University Bookstore. $3.00.
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eases. Pp. 682, 73 figures. 10 plates. Mosby.

TULEEN, LAWRENCE F. and others. Test It Yourself!.
Pp. vi+290. Ilustrated. Scott, Foresman. $0.96.

Von LAUE, M. Physik und Chemie in Einzeldarstellun-
gen. Band VI, Rontgenstrahl-Interferenzen. Pp. viii +
367. 120 ﬁgures Akademische Verlagsgesellschaft,
Leipzig. RM. 32.
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Five Outstanding Books in Meteorology

Introduction to Meteorology
By Sverre PETTERSSEN, Massachusetts Institute of Technology. 236 pages, 6x9. $2.50

Representing a simplification of the author’s well-known W eather Analysis and Forecasting, this introductory text dis-
cusses in an elementary manner the basic principles of meteorology, together with their application to forecasting.
The treatment is designed for the student without previous knowledge of the subject. Special attention is given to
advances in the field, particularly to modern methods for frontal and airmass analysis. .

Weather Analysis and Forecasting
By Sverre PETTERSSEN. 505 pages, 6x9. $5.00

Unique in scope, this distinetive book presents a complete, authoritative treatment of modern methods of weather
analysis and forecasting. The underlying theories and their application to weather charts and upper air charts are
discussed in detail, and numerous examples of correct analysis and forecasts are included.

Dynamic Meteorology
By BernuARD HAUrWITZ, Massachusetts Institute of Technology. 362 pages, 6x9. $4.00

In this book the author provides a concise treatment of the laws of thermodynamics and dynamics that operate in the
atmosphere. It assumes only such knowledge of physics and mathematics as the student acquires during the first two
or three years of college study. Recent advances which have led to airmass analysis, frontal and isentropic analysis
and the wave theory of cyclones have been included.

Synoptic and Aeronautical Meteorology
By Horace RoBerT ByERrs, U. S. Weather Bureau. 279 pages, 6x9. $3.50

Here is an introductory treatment of meteorology that emphasizes the theory of airmasses and their analysis by sy-
noptie and aeronautical meteorologists. The book covers the theoretical principles upon which airmass analysis is
based, and demonstrates its application to the weather map and to forecasting.

Physics of the Air. New third edition
By W. J. HumpHREYS, U. S. Weather Bureau, Retired. 676 pages, 6x9. $6.00

As before, this book affords a thorough discussion of the mechanics and thermodynamies of the atmosphere, of mete-
orological acoustics, of atmospheric opties, and of the factors involved in climatic control. Features of the present
edition include a full discussion of humidity, an extended treatment of vertical distribution of temperature, and new
material on the fundamental problem of evaporation, lightning, circulation of the atmosphere, ete.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2
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ZEISS

BINOCULAR
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