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IMPORTANT NEW EDITIONS

Jordan and Burrows’ Bacteriology

Dr. Burrows has completely rewritten this standard text in order to make it con-
form to today’s mneeds for a comprehensive textbook of bacteriology and to place
greater stress on the medical aspects of the subject. Outstanding in the revision
is the new chapter on bacterial physiology, the greatly expanded and improved dis-
New (13th)  cussion of immunity, the changes in the chapters on the various bacteria, the en-

Edition larged considerations of filtrable viruses, the new discussion of the tuberculins and
the tuberculin reaction, the increased emphasis on epidemiology, ete., ete.

"By Epwin O. JorpaN, Pu.D., formerly Professor of Bacteriology in the University of Chicago; and WiL-
LIAM Burrows, PH.D., Assistant Professor of Bacteriology in the University of Chicago. 731 pages,
5% 77 x 97, illustrated.

William ~ ersonal Hygier Applied

For the New (7th) Edition, Dr. Williams has modernized his book from cover to
cover by rewriting and rearranging virtually the entire text, striking out obsolete
N (7th) illustrations and adding many excellent new ones. A special feature of the New
New (7th) Edition is the new simplicity with which the subject is presented, thus ena-

Edition bling students to grasp quickly the full significance of each discussion. Dr. Wil-
liams approaches Personal Hygiene from today’s viewpoint, applying sound prin-
ciples to the student’s everyday health problems and re-emphasizing the ph110s0phy
““how to live most and serve best.”’

By Jessk FRIRING WILLiAMS, M.D., Sc.D., Teachers College, Columbia University. About 540 pages,
5147 x T8, illustrated. Ready Soon!

American lllustrated Medical Dictionary

Just Off Press!—The New (19th) Edition of the American Illustrated Medical Die-
New (19th) tionary is just ready following a thorough and extensive revision. Over 2000 new
Edition words have been added, many of which are not to be found in any other medical
dictionary published. This Dictionary is arranged to give its thousands of consul-
tants a quick-reference service. It gives you fully descriptive definitions. It guides
you on the latest accepted pronunciations, on capitalization, abbreviations, deriva-
tions, ete.; and contains over 100 valuable tables of muscles, nerves, formulae, etc.

1647 pages, 67 x 97, with 914 illustrations, 100 in colors, and 100 elaborate tables. Choice of Flexible
or Stiff Binding. Plain. $7.00; Thumb-indexed, $7.50.

W. B. SAUNDERS COMPANY

West Washington Square " Philadelphia

Science: published weekly by The Science Press, Lancaster, Pa,
Entered as secoml class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 3, 1879.




SCIENCE—ADVERTISEMENTS Vor. 94, No. 2427

A Successful Textbook and Manual RECENT PUBLICATIONS
Organic Chemistr CARNEGIE INSTITUTION OF WASHINGTON
gan c e Y WASHINGTON, D. C.
By E. Wertheim, Ph.D., University of Arkansas Pub.No. .
. . 507 Contributions to Paleontology; A Miocene
This text presents material for a two-semes- Flora from Shantung Province, China.
ter beginning course in organic chemistry. It Quarto, 147 pages, 57 plates. Paper, $3.25;
is intended for students who will major in cloth, $3.75.
chemistry or specialize in organic chemistry, Part I. Introduction and Systematic Con-
and for those enrolled in pre-medical and chemi- siderations. Hsen Hsu Hu and Ralph W.
cal engineering courses. Chaney.
Teach. ine the book . Part II. Physical Conditions and Correla-
.ea,c ers using the book say: tion. Ralph W. Chaney and Hsen Hsu Hu,
Discuslons pre sledr 204 SO ET0Sd Y, e pndent 517 Papers from the Tortugas Laboratory, Vol.
detailed flow sheets illustrate important industrial proc- XXXII. Octavo, 412 pages, 35 plates (5 in
esses. 110 Tiius, 830 Pages. $4.00 (1939) ;Zl%f)) , 127 text figures. Paper, $4.00; cloth,

Comprises 16 articles by various authors.

By the same author: e
529 Turnage, William V. and T. D. Mallery. 4n

Laboratory Guide for Analysis of Rainfall in the Sonoran Desert
. . and Adjacent Territory. Oectavo, 45 pages,
OI'SBI'IIC Chemlstry—Qnd Ed- 54 text figures. Paper only, $0.35.
This manual presents 169 carefully prepared Year Book No. 39 (July 1, 1939-June 30, 1940).
o 7 . . Octavo, 326 pages. Paper, $1.00; cloth $1.50.
experiments in elementary organie chemistry. Reports on ourrent research f ror,u all éhe de-
Detailed instructions are given for all work., A palg:ments of the Tnstitution.

time table for each experiment is included. It

is intended for a year’s course. The Carnegie Institution of Washington, Wash-

ington, D. C. has published some 750 volumes cov-

24 Illus., 560 Pages. $2.00 (1940) ering the wide range of its researches. Orders
' . " may be placed direct or through regular dealers.
THE BLAKISTON COMPANY, Phlladelphla Advise subjects in which you are interested, and

catalogue will be sent upon request.

ELECTRO-MEDICAL
LAES}:)ﬂg RY Foundations of Science
Hollistonr,j.lvéa:sza.tchusetts By H.VP OINCARE
Presents— Pp. xi +553.

The Junior ELECTROENCEPHALO-

GRAPH. Culmination of years of re- Containing the authorized En-

search and experiment, this is a simpli- olish translation by George

fied, inexpensive instrument for record- , s

ing electrical potentials of the brain. Bruce Halsted of ‘“Science and
SINGLE COMPACT CASE Hypothesis,”” ‘“The Value of

18”"x12”x 9”
10-LEAD SELECTOR SWITCH

Science’’ and ‘‘Science and

Method,’’ with a special preface

Requiring: . i .
NO BATTERIES by Poincaré, and an introduec-
NO SHIELDING CAGE tion by Josiah Royce. Price,
NO INK postpaid, $5.00.

Write today for literature
Makers of the THE SCIENCE PRESS

ELECTROENCEPHALOGRAPH Grand Central Terminal New York, N. Y.
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VITAMIN-FREE CASEIN
SMACO

IN VITAMIN EXPERIMENTATION the type of dietary pro-

tein employed may well be the most important factor.
When Vitamin-Free Casein SMACO is the protein in the
deficiency diet, uniform and consistent depletion of test
animals occurs well within the required time interval speci-
fied by the U.S.P. or other standard test methods. Recent
work suggests the suitability of Vitamin-Free Casein
SMACO for vitamin K* and biotin® assay and experimental

procedures in chicks.

Vitamin-Free Casein SMACO is prepared in our labora-
tories by a special extraction process which insures a com-
pletely vitamin-free product. Each package bears a control
number that identifies the protocols showing rigid bio-
logical assay, control of uniformity and freedom from

complicating vitamin factors.

Vitamin-Free Casein SMACO has found widespread accept-
ance in university, pharmaceutical and industrial labora-
tories. We therefore invite you to try this reliable source
of protein in your next biological investigation.

Write for the booklet “Spe- 1. ANSBACHER, S.: Proc. Soc. Exp. Biol. & Med., 46:421:1941,

cial Productsfor Nutritional 2. ANSBACHER, S., and Lanpy, M. (In Press).

Research” for additional in-

formation on Vitamin-Free
Casein SMACO, prepared

diets for U.S.P. assays, crys- RESEARCH LABORATORIES
talline vitamins and other .

biochemicals of nutritional S. M. A. Corx poration
interest. CHAGRIN FALLS, OHIO

A
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New./ JUSTRITE Replaceable Blade Scalpel

B-300 Each 35¢
B-300/B Extra blades

Featuring a real surgical blade made of
highest quality surgical steel. Handle is
cadmium plated cold rolled steel. Length
including blade is 6”. ’

CLAY'ADAM Inc. New York,N.Y.

Dozen $3.50
Dozen $1.00

CO., 44 East 23rd St.

“NOW "
NEW “COMPACT”
LECTROSLIDE

to project
your 35 mm.
SLIDES in
COLOR or
B/W

A
S

ﬁ@ by
-

at any distance
The complete outfit in case weighs less than 20
Ibs. and is not larger than a Portable Typewriter.
The “Compact” consists of the “Standard” Selec-
troslide with quickly interchangeable magazines
for 48 Slides and built-in 200 Watt Projector with
3 lens condenser. Price without lens ......$165.00
Same equipment but with additional automatic
control (2 speeds) $175.00
Special well corrected 3 inch Proj. lens of great
light transmitting power $20.00
(Detachable lenses of miniature cameras from 2

to 5 inches focal length can also be used.)
Carrying case for entire outfit ........cm.. $13.50

SPINDLER & SAUPPE, INC.

86 THIRD ST. 811 WEST 7TH ST.
SAN FRANCISCO LOS ANGELES

No. 10 Analytical Balance

HENRY TROEMNER

The Standard of Excell

for 101 years.

Manufacturer of the highest grade Analytical,
g:isay and Pulp Balances and Weights of Pre-
on.

Catalog 19298

911 Arch Street
Philadelphia, Pa.

LaMOTTE OUTFIT

for determining

Available Phosphorus
This soil testing outfit represents the most
recent development in determining available
phosphorus in soil and gives the result in
pounds per acre. A test can be accurately
made in five minutes. Complete with La-
Motte Soil Handbook, Price $12.50 F.0.B.
Baltimore.

LaMotte Chemical Products Co.

Dept. “H” Baltimore, Md.

thsed Glamveny Al makes,

Sizes & powers of nature, sport & hunting
glasses, $6. upyvnrtl. Telescopes, spotting &
rifl P Micr pes, magnifiers & com-

passes, $1. upward. Repair work &
xuaml;teed. " -

ALDEN LORING, OWEGO,N.Y.

Catalog free,
ox B.

THE SCIENCE PRESS PRINTING CO.
PRINTERS OF
SCIENTIFIC AND EDUCATIONAL JOURNALS,
MONOGRAPHS AND BOOKS
Correspondence Invited

LANCASTER, PENNSYLVANIA
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NON-INDUCTIVE RHEOSTATS

THE Cenco Non-Inductive Laboratory Rheostats are eonstructed entirely of non-
L magnetic metals and have special windings which provide a pure resistance
without measurable reactance. o

These rheostats are for use wherever stray magnetic fields may be detrimental, as,
for example, in meter calibrations, in work involving magnetic measurements or in
measurements involving moderate currents at the higher frequencies. Within the
experimental error of careful measurements, the Cenco non-inductive rheostats have
no stray magnetic field when carrying their maximum rated direct current. Not
even a sensitive magnetometer can detect a magnetic field in their vicinity. Re-
gistances as measured in a bridge at 1000 cycles are identical with the values
found with direct current. They are, therefore, pure- resistances entirely free
from inductance. '

Since these rheostats are wound on white porcelain-enameled, non-magnetic, metal
body tubes, they have excellent heat conductivity. These rheostats will, therefore,
carry a current far in excess of rheostats wound on a ceramic tube. The ratings
given below are based on 425 watts dissipation.

No. 82925 ...... F G H J K L M N P R

Approximate re- v
sistance, ohms 1400 720 360 180 90 44 22 11 56 2.8

Maximum cur-
rent capacity, ' ‘
amps. ........ bS5 78 11 16 22 31 44 62 87 12

Each ........... $10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00

ScIENTIFIC INSTRUMENTS & LABORATORY APPARATUS

CHICAGO TRADE MARK BOSTON
1700 Irving Park Bivd,, CEN(D 79 Amherst St.,
Lakeview Station Rbsiaecoff, Cambridge A Station
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The Bell System is putting in about
400 million dollars’ worth of new equip-
B'J’ILI"NG F“R nEFENSE ment this year. . ..The busier this country
gets with production and defense, the
more everybody telephones. Our #1 job
is to do our best to keep pace with the
needs of the Nation in this emergency.

®““The Telephone Hour is broadcast every Monday. (N.B.C. Red Network, 8 P.M., Eastern Daylight Saving Time)
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SERFASS
ELECTRON RAY TITRATION ASSEMBLY

For the determination of endpoints in general
oxidation-reduction reactions

ELECTRON RAY TITRATION ASSEMBLY, Serfass.
Consisting of an electrical control unit with an electron ray
tube (magic eye) mounted in external holder and A.H.T. Co.
Titration Stand with accessory equipment including platinum
and tungsten electrodes.

Operates directly from either a. e. or d. c. supply systems on a simple
electronic circuit designed by Dr. Earl J. Serfass, of Lehigh University.
See Industrial and Engineering Chemistry, Anal. Ed. Vol. 12, No. 9 (Sep-
tember 15th, 1940), p. 536. The amplified potential differences originat-
ing between the electrode-solution interface are transmitted to the electron
ray tube which indicates endpoints instantaneously by a change in the size
of the shadow angle. The endpoint oceurs when the largest permanent
change in shadow angle takes place per drop of titrant added.

The outfit utilizes the self-polarizing platinum-tung-
sten electrode system and is suitable for use with @

platinum-nickel, calomel-platinum or polarized plati-
num-platinum electrode systems, but is not adapted for

titrations requiring the glass electrode.
Suitable for: @

The direct determination of chro-
mium and vanadium in steel.

The determination of chromium El',f,f,;:.?:s ‘;‘,‘;;:;‘,i";s
in chrome tanned leather and
in chrome tanning liquors.

General potentiometric titrations
involving potassium dichro-
mate, iodine, permanganate,
ceric sulphate, ferrous sulphate,
sodium thiosulphate and ferro-
cyanide.

Limited applications to acid-base
and precipitation titrations, but
not adapted for pH determina-
tions.

Advantages: ¥

Simplicity of operation. :

Turbidity and color do not affect accuracy. 4937,

The_usual delicate indicating meter is replaced by the electron ray tube which indicates continuously
without the annoyance of key tapping.

Line operation eliminates the inherent disadvantages of battery operation.

A vqlt_ag.e regulator stabilizes the instrument against a. c. line fluctuations.

Sensitivity is continuously variable, with full 100° shadow angle in the “magic eye,” from 50 millivolts
upwards.

The contrql unit supplies polarizing current when required for polarizing mono-metallic electrodes.

The electrical unit is placed to one side of the titration stand and is therefore not subject to corrosion
from the sample.

4937. Electron Ray Titration Assembly, Serfass, A.H.T. Co. Specification, complete assembly as shown in illus-
tration, consisting of control unit with electron ray tube, titration stand complete with base and swing-
ing shelf of Coors porcelain, paired burettes, clamps, platinum and tungsten electrodes with holder,
and stirring apparatus with motor for 110 volts, 60-cycles, single phase a. c¢. With detailed direc-
tl(in? for use including step by step procedures for typical titrations and preparation of standard
A S e e B L A o e e e T o A R S S S SR 83.95

4937-F. Control Unit, Serfass, only, as included in above outfit, with electron ray tube in separate cylindrical
housing with adjustable clamp for attachment to support rod. For 110 volts, 25 to 60 cycles, a. c. 40.00

More detailed information sent upon request.

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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RINDING and polishing of optical

parts are operations of almost in-
credible precision. For fine photographic
lenses, for example, accuracy limits of
0.0000058"” are common in Bausch &
Lomb production.

BAUSCH & LOMB

OPTICAL €O, ROCHESTER, N. Y.

Since 1878 . . . Photographic Lenses of
Proved Design and Performance
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THE STUDY OF MAN"®

By Professor L. J. HENDERSON
HARVARD UNIVERSITY

THE subjeet of this address is neither man nor the
propriety or the appropriateness of the study of man;
it is that study itself. It is not an examination of
what chiefly interested Pope and Bolingbroke; it is a
consideration of certain biological and social sciences.
It is not even primarily the study of man; it is the
study of men as organisms, of their structures and
funetions, in sickness and in health, and of men as
persons, in their activities and their interactions; for
the characteristics of man are but the uniformities
observable among men. Again, our subject is not the
examination of what such studies ought to be; it is
merely a fragment of a deseription and analysis of
what they are, of how they have been, and of how
they have not been, effectively prosecuted. Let us

1 An address delivered at the University of Pennsyl-
vania Bicentennial Conference, September 18, 1940,

note at once that effective work involves both doing
what is effective and not doing what is not effective.

The study of men—even the scientific study—is
ancient and respectable. It goes back to Aristotle, to
Hippocrates and beyond them to obscure beginnings.
To-day it is one of the chief studies of the learned.
Like our other activities, it may be divided into two
parts, the successful part and the unsuccessful part.
Speaking very generally and with due regard to numer-
ous_and important exceptions, it may be said that the
suceessful part of the scientific study of men is related
to medicine, the unsuccessful part to philosophy and
to the social sciences. These relations are not. only
historieal, they are also to be seen in methods, attitudes
and traditions.

The successes of medicine and the medical sciences
have not been lightly won; from a multitude of failures
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zine and sulfuric acid. This method introduces eon-
siderable quantities of ZnSO, and is somewhat uncer-
tain.

A better method of freeing sea water of nitrate has
been used by the authors in which the ability of certain

pelagic plants, such as algae and diatoms, to extraet

nitrate from sea water, even when contained in glass
bottles, has been utilized.

Samples of surface water were collected on August 1
from the bay at Friday Harbor, Washington, on an
incoming tide. The plankton population at this time
consisted largely of diatoms. Two-liter samples, con-
tained in glass bottles, were placed where they would
receive a maximum of diffuse light but little direet
sunlight. The change in nitrate concentration was
followed over a period of seventeen days, Table 1,

TABLE 1
REMOVAL OF NITRATE FROM SEA WATER BY PLANKTON¥

pga PO—P nga NOs—N
per liter per liter

Days 0 4 9 12 4 17
1.65 39 39 37 15 2.3 0.0
3.00 27 22 22 15 0.6 0.5
3.50 66 72 68 33 20 1.6
4.00 70 68 73 40 29 6
4.50 32 23 13 ..
5.00 44 44 47 30 0.0

* uga or microgram atom is equivalent to gram atom x 108,

using a modification of Harvey’s reduced strychnine
method.®* Two or three ml samples of water that had
been filtered through a Jena G-3 fritted-glass filter
were mixed with an equal volume of reagent. The
color ‘was allowed to develop for three to five hours in
the dark and then the white sediment was separated
from the red solution by ecentrifugalization. The
color estimations were made with the Zeiss-Pulfrich
photometer using a variable cell depth of 1-10 mm
and the S-53 color filter. The instrument had been
calibrated against standard solutions of potassium
nitrate in nitrate-free sea water of the same chlorinity.

No special econtrol was exercised over the presence
of animals or bacteria, the type of plants involved or
the abnormal conditions of environment. These prob-
ably affected the rate of photosynthesis of the diatoms
more than any small differences in concentration of
nutrient salts. As shown in Table 1, the phosphate
concentration was varied but had no effect on the rate
of nitrate removal. The addition of plankton, eol-
lected from the bay with a hand net, accelerated the
nitrate removal in general, although the nitrate econ-
centration oceasionally increased at first. Probably
this was due to baecterial action on the plankton killed
by removal from their natural habitat.

As soon as the samples became nitrate-free, the sus-
pended organisms were removed by filtration and mer-

3 H, W. Harvey, Rapp. et Proc-Verb., 53: 68-74, 1929,

nitrate.

Vor. 94, No. 2427

curic chloride was added to prevent the formation of
nitrate through bacterial action on the dissolved albu-
minoidal nitrogen. Eight ml of saturated solution per
liter of sea water was an effective amount and did
not interfere with the subsequent determination of
The water was stored in paraffined bottles
until used.
Rex J. RoBINsoN

Bens. M. G. ZWICKER
OCEANOGRAPHIC LABORATORIES,
SEATTLE

SMOOTHING COLORS APPLIED BY
COLORED PENCILS

Braxpox Grove, of the Vacuum Oil Company,
Madrid, Spain, described in the April 4 issue of
SCIENCE a seemingly ‘“new” method of smoothing
colors applied by colored pencils. This method is so
old in the U. S. Forest Service that I tried to determine
its origin. As I have been in the Service only twenty-
two years I went to our head draftsman, here in Mis-
soula, Joe Halm.-~He could not tell me because—
“When I started out coloring maps, in 1912, the old
timers showed me how to use gasoline to smooth and
fix the colors”! Standard rubbing penecils called
“stomps” are obtainable from any draftsman’s supply
store which are absorbent and permit a much better
job of gasoline smoothing than ean be done with a
cloth, as recommended by Mr. Grove.

Mr. Halm informed me that his CCC trainee-drafts-
men, at the Nine Mile Camp, have recently discovered
something that was new to him, however. The hoys
have found that the liquid used in Pyrene fire extin-
guishers is just as good and much cheaper than drug
store or e.p. earbon tetrachloride for removing colors
which for some reason have to be changed or elimi-
nated. The commercial Pyrene fluid is also better than
carbon tetrachloride for eleaning tracings which have
been soiled in the process of inking. The Pyrene does
not thin the India ink lines as much as e.p. carbon
tetrachloride. After it has evaporated colored erayons
and gasoline smoothing can be used without any thin-
ning or weakening of the colors.

H. T. GISBORNE
NORTHERN ROCKY MOUNTAIN FOREST AND
RANGE EXPERIMENT STATION

BOOKS RECEIVED

Bascock, HARRIET. Time and the Mind; Personal Tempo
—The Key to Normal and Pathological Mental Condi-
tions. Pp. 304, Sci-Art Publishers.

KourHoFF, L. M. and J. J. LINGANE. Polarography. Pp.
xvi+510. 141 figures. Interscience Publishers. $6.00.

LEBEMER, DERRICK H. Guide to Tables in the Theory of
Numbers; National Research Council Bulletin No. 105.

Pp. xiv+ 177, The Council, Washington. $2.50.
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Pp. xi+488. 268 figures. Crofts. $4.25.
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TEXTS c/eWecf "TO TEACH

TEXTBOOK of PHYSIOLOGY

For the seventh edition of this popular text the authors have carefully
brought the material up to date so that the book now offers the latest
thoughts and developments in the field. The material is arranged par-
ticularly for a textbook—a clear understandable style, application of
principle and theory to everyday life, and excellent illustrations of the
subjects under discussion.

By W. D. ZOETHOUT, Professor of Physiology in the Chicago College of Dental
Surgery and W. W. TUTTLE, Professor of Physiology, College of Medicine, State
University of Iowa. 7th Edition. 743 pages, 302 illustrations. Price, $4.50

FUNDAMENTALS of BIOLOGY

This new book offers the teacher many worthwhile advantages. It is
large enough to serve both as a classroom text and at the same time a
reference book for the course in general biology. The book is written
so that the student studies certain typical material-—and from observa-
tion and data formulates his own conclusions. In addition it can be used
as a basis for homework, class discussions, quizzes—and it explains the
work 'done in the laboratory.

By WILLIAM C. BEAVER, Professor of Biology, Wittenberg College, Springfield,
Ohio. 2nd Edition. 889 pages, 301 illustrations, 14 color plates. Price, $4.50

TEXTBOOK of ZOOLOGY

Twenty teachers, selected because of the outstanding work they have
done in particular fields, cooperated with the author in the compilation of
this exhaustive treatise on zoology. In addition to the latest and newest
ideas, theories and facts in the field of zoology, this book presents dis-
cussion on Regeneration, Animal Distribution, Wildlife Conservation, and
Animal Behavior. Woven through this material are both theoretical and
practical phases.

By GEORGE EDWIN POTTER, Professor of Biology, Agricultural and Mechanical

College of Texas, College Station, Texas. 843 pages, 440 illustrations, 15 color plates.
Price, $5.00

ESSENTIALS of ZOOLOGY

The author brings into this book the fundamentals which every student of
zoology should have, regardless of the length of his course. Some em-
phasis is placed on the economic aspect, on human relations, and on the
principles involved. The chapters are arranged logically, but in such a
way that the instructor may change their order without ‘difficulty. Since
this is true, the instructor can more easily strike a workable combination
of “types” and “principles” material as well as balance in laboratory
lecture programs.

By GEORGE EDWIN POTTER. 532 pages, 204 illustrations. Price, $3.75




