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FOUR NEW BOOKS
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= THE HARVARD BOOKS ON ASTRONOMY

Edited by Harlow Shapley and Bart J. Bok

The Milky Way

By Bart J. Bok and Priscilla F. Bok

This book presents for the first time in semi-popular form the advances made in the exploration of the
Milky Way. The dust and gas in the vast spaces between the stars, the compositions 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 96 illustrations are two large
scale photographie maps of the Milky Way, recent photographs made with Schmidt cameras, and por-
traits of the leading scientists in the field. 96 Tllus. 204 Pages. Price $2.50

Between the Planets

By Fletcher G. Watson

This generously illustrated book summarizes our knowledge of comets, meteors; asteroids and meteorites.
While it includes the latest discoveries about these bodies, it also considers the multitude of vexing prob-
lems yet unexplained. Among topics discussed are: the past history of comets; the erystalline strueture
of meteorites; the motions and number of asteroids; meteor showers, and the formation of meteor craters.
The interrelationships between the several varieties of bodies are stressed and the ways in which they
might have been formed are discussed critically in relation to the formation of the planetary system.

106 Ilus. 222 Pages. Price $2.50
Earth, Moon and Planets

By Fred L. Whipple

This book presents in non-technical language the latest information about the planets, their atmospheres
and the possibilities for life outside the earth. The reader is carried in his imagination below the -
clouds on Venus, Mars and the giant planets, into the depths of the Earth, and to the rough and airless
surfaces on the Moon, Mereury and Pluto. Special attention is given to the problems of origin and .evo-
lution of the planets. Planetary motions and the working of Newton’s Law of Gravitation are explained.

140 Illus. 293 Pages. Price $2.50
The Story of Variable Stars

By Leon Campbell and Luigi Jacchia

This book introduces the reader to the technique of observation and then proceeds to analyse the present
state of our knowledge about variable stars. The Cepheid variables provide not only information about
the deep interiors of stars, but they also prove to be a useful yardstick for sounding the universe. The
most spectacular type of variable star is the Explosive Star, or Nova, which in two or three days may
brighten two hundred thousand fold. Other types of variable stars discussed are the giant red variables,
the ‘“Erratic’’ stars and eclipsing stars. 82 Illus. 226 Pages. Price $2.50

=

Other Volumes in Preparation:

Telescopes and Accessories—Dimitroff and Baker; Our Sun—Menzel;
Atoms, Stars and Nebulae—Goldberg and Aller; Inside the Stars—Sterne =
and Schwarzschild; Galaxies—Shapley. =
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Two fundamental studies . . .

THE AXIAL ADJUSTMENT OF
DEEPWELL TURBINE
PUMPS
by
Morrough P. O’Brien and

Richard G. Folsom

University of California Publications in
Engineering

Volume 4, No. 2, pp. 19-26, 8 figures in text

Printed by offset, 1940, paper, 25 cents

THE DESIGN OF PROPELLER
‘ PUMPS AND FANS

by
Morrough P. O’Brien and
Richard G. Folsom

University of California Publications in
Engineering

Volume 4, No. 1, pp. 1-18, 13 figures in text,
diagram in pocket
Originally issued in 1939, reissued, 1941

Printed by oifset, paper, 50 cents

UNIVERSITY OF CALIFORNIA
PRESS ,
Berkeley Los Angeles
Address all communications to the Berkeley office

STAIN TECHNIQUE
by W. H. Emig

The fundamental plan of the 75-page textbook
is to assist the student in a practical application
of biological dyestuffs by outlining the use of more
than 80 double, 20 triple, and 15 quadruple stain
combinations.

Remit $1.00 per copy with order to:

W. H. Emig, University of Pittsburgh,
Pittsburgh, Pa.

THE SCIENCE PRESS
PRINTING COMPANY

PRINTERS OF

SCIENTIFIC AND EDUCATIONAL
JOURNALS, MONOGRAPHS
AND BOOKS

Correspondence Invited

LANCASTER, PENNSYLVANIA

Biological Symposia

A Series of Volumes Devoted to Cur-
rent Symposia in the Field of Biology

VOLUME 1

Foreword by
Dr. A. F'. BLAKESLEE

I. SYMPOSIUM ON THE CELL
THEORY
Dr. Josepr MAYER, Chairman

Its Past, Present and Future. Dr. JoserH MAYER.

Microscopy before the Nineteenth Century. PROFESSOR
LoranpE Loss WOODRUFF.

Schleiden’s Contribution to the Cell Theory. PROFESSOR
Joun S. KARLING.

Predecessors of Schleiden and Schwann. Proressor Epwin
CONKLIN.

A Modern Concept of the Cell as a Structural Unit. Pro-
FESSOR GEORGE A. BAITSELL.

The Present Status of Mitosis. PRO¥ESsOR FRANZ SCHRADER.

The Problem of Cell Individuality in Development. Pro-
FESSOR PauL WeIss.

What of the Future? Prorssor C. E. McCLune.
L

II. SYMPOSIUM ON MATING TYPES
AND THEIR INTERACTIONS IN
THE CILIATE INFUSORIA

Dr. H. S. JENNINGS, Chairman

Introduction. Dr. H. S. JENNINGS

Paramecium aurelia: Mating Types and Groups; Lethal
Interactions; Determination and Inheritance. Dr, T. M.
SONNEBORN.

Paramecium bursaria: Mating Types and Groups, Mating
Behavior, Self-Sterility; Their Development and Inheritance.
Dr. H. S. JENNINGS.

Studies on Conjugation in Paramecium multimicronu-
cleatum. Proressor ArTHUR C. GIESE.

Mating Types in Paramecium caudatum. Lauren C.
GILMAN.
Mating Types in Euplotes. Ricuarn F, KiMBALL.

III. SYMPOSIUM ON CHROMO-
SOME STRUCTURE
ProreEssor THEOPHILUS S. PAINTER,
Chairman

On Coiling in Chromosomes. Dr. B. R. NEskL.

The Physicochemical Nature of the Chromosome and the
Gene. Dr. C. H. WADDINGTON.

The Structure of the Salivary Gland Chromosomes. Pro-
FESSOR THEOPHILUS S. PAINTER.

Chromosome Structure as Viewed by a Geneticist. Dr. M.

DEeMEREC,
Price $2.50

The Jaques Cattell Press

Lancaster, Pa.

Vor. 94, No. 2441
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S.M.A. CORPORATION ANNOUNCES
CRYSTALLINE BIOTIN

(C11H18N203S)

Crystalline biotin methyl ester, isolated and purified in the Research
Laboratories of S.M.A. Corporation, is now ready for distribution in limited
quantities. This previously unavailable factor of the vitamin B complex is
offered as a solution quantitatively prepared from crystalline biotin methyl
ester and is therefore suitable for standardization procedures. It is supplied in
1 cc. ampuls each containing 25 micrograms.

Solution Biotin Methyl Ester—25 Micrograms in 1 cc.
1Ampul .........ccoeeniinn. $ 3.50

Because of the widespread intetest in biotin and the limited supply
of crystalline material immediately available each order will be restricted to
3 ampuls. Shipments will be made in the order in which requests are received.

S.M. A. CORPORATION

CHAGRIN FALLS, OHIO

A
e [T I e e

REG. U. 8. PAT. OFF.
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ADAMS
LABORATORY
COUNTERS . . .

make
Counting Operations
easier! !

A-2010—ADAMS SIX UNIT LABORATORY COUNTER
has six counting units . . . five with keys each
recording up to 999; the sixth unit at the ex-
treme right is the totalizer, and records all strokes

made on the other five keys. To make recording
of percentages easier, the totalizing unit rings a
bell at 100, 200, 300, ete. This instrument can
be operated easﬂy by touch with little practice.

Each $35.00

Also available:

A-2020 ADAMS ONE UNIT LABORATORY COI.IEN'l‘hE‘R5 50
ac .
A-2025 ADAMS TWO UNIT COUNTER Each $11.00
A-2030 ADAMS NINE UNIT COUNTER
similar to A-2010 described above but has eight keys and
totalizer unit. ch $52.50
Order now while the matter i8 before you. These instry-

‘ments are described on page 20 of our new Catalog No. 1028.

df you haven’t alread. J received one, write for a copy on your
epartment letterhe

CLAY-ADAMS ((

/ NEW,

THE
IMPROVED

~ PURINA DOG CHOW
CHECKERS!

After more than ten years of experimental
work, we are announcing an improve-
ment in the formula of Purina Dog Chow
Checkers. Free-choice feeding tests on

hundreds of dogs show that this new formula has greatly stepped
up the palatability of Dog Chow Checkers. It will also be more
palatable to laboratory animals. The nutritional value of Dog
Chow has not been changed...it is still the same high quality.

________ Send for Generous Gree Supply——————-

PURINA MILLS, 1704 Checkerboard Square, St. Louis, Mo.
Please send me a generous free supply of the new, Improved Dog Chow Checkers.

= e m =

A PURINA A

NUBORATORY
. CHows

I keep about (No.) ..... Rats ..... Mice ..... DOES Tivas Rabbits ..... Guinea Pigs.

...................................................................
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Four Centrifuges in One.
MICRO - ANGLE - HORIZONTAL - CHEMICAL
e [ NTERNATIONAL “"Clinical Model"

One reason for the continued popularity of the International “Clinical Model” Centri-
fuge is its wide range of usefulness due to the variety of interchangeable heads. Thus,
at low cost, this small centrifuge offers the advantage of being practically four centri-
fuges in one. Maximum speeds range from 2,000 r.p.m. to 5,800 r.p.m. depending upon
the type of head used and whether operated on A.C. or D.C.

MICRO HEADS

for swinging .5, 1, 2, 3 and 5 ml. glass tubes either at an
angle or in a horizontal position.

ANGLE HEADS

The illustration at right shows a streamlined Conical Head for
swinging 6-15 ml. glass tubes at an angle. Other Conical
Heads with capacities up to 200 ml. are available.

HORIZONTAL HEADS

commonly known as “regular” heads, accommodate 4-15 ml. or
50 ml. glass tubes or combination of both for horizontal sedimen-
tation.

CHEMICAL BASKET HEADS

A Basket Head and Draining Chamber may be easily inter-
changed with the guard bowl and tube carrying heads to make
a Chemical Centrifuge. Baskets and Draining Chambers are
available in manganese bronze, Coors porcelain, monel metal,
stainless steel and rubber covered steel.

Send for Bulletin CC or ask your Dealer

INTERNATIONAL EQUIPMENT COMPANY

352 Western Avenue  Makers of Fine Centrifuges Boston, Mass.
e S R e TSP,
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WHEN YOU
START WITH

PYREX

WARE

YOU FINISH
WITH A

SAVING

ET’S the year-end reckoning
that proves the true economy of
“Pyrex” brand laboratory ware
for your school. The initial price
doesn’t begin to tell the story, for
you’ll find that as the months roll
by, the longer life of “Pyrex”
ware more than makes up for any
price differential at the beginning.
The longer you use “Pyrex” ware,
the more you’ll appreciate the
extra value it holds for you.

This has been the experience of
schools which keep accurate rec-
ords on glassware purchased and

replacements for their classrooms
and laboratories. Their observa-
tion over a period of years is that
“Pyrex” ware costs less because
it lasts longer.

Thereason? Only “Pyrex” brand
laboratory ware ismade of Balanced
Glass which combines mechanical
strength, chemical stability, and
thermal resistance—each balanced
one against the other, not one
enhanced at the expense of the
other. These qualities enable
“Pyrex” ware to resist the wear
and tear of student use and help
you make your budget go farther.

Your regular laboratory ware
dealer can furnish from stock all
the items you will need.

“Pyrex” is a registered trade-mark and indicates manufacture by

CORNING GLASS WORKS -

CORNING., N. Y.

“m““!Iyzzzmzzzg

¥ Res

arch in Glas
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@ In connection with the greatly increasing

number of studies of nutritional problems,
investigators have recognized the need for
pure chemicals as the individual constituents
of basic diets, to eliminate difficulties caused
by the introduction of unknown factors.
The rapid progress of recent years in the
isolation, identification, and synthesis of the

vitamins, especially those of the B complex,

has fulfilled part of this need, but there re-

mains the problem of the supply of pure
amino acids in the required quantities.
The successful activities of Merck & Co.
Inc. in furthering research and development
of the vitamins, particularly those of the
water-soluble group, has led the Company
to engage in the commercial production of

pure amino acids.

The following pure amino acids are
now available at prices calculated to per-
mit investigation of their nutritional
significance:
Aminoaceti¢ Acid
(Glycocoll, Glycine)

k Beta-Alanine
dl-Alpha-Alanine
d-Cysteine Hydrochloride
I-Cystine
dl-Glutamic Acid Monohydrate
d-Histidine Monohydrochloride
*[-Hydroxyproline
dl-Isoleucine
dl-Leucine
*d.Lysine Monohydrochloride
dl-Lysine Monohydrochloride
*dl-Methionine
dl-Norleucine
dl-Phenylalanine
*[-Proline
dl-Serine
*dl-Threonine
*[.Tryptophane

dl-Valine

*Available in restricted quantities.

FINE CHEMICALS FOR THE
PROFESSIONS AND INDUSTRY SINCE

x 7676 *

MERCK & CO. Inc. AManafacturingChemists RAHWAY,N.]J.
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Checking thermocouples in the L&N plant. Inspector is usin g Wenner Potentiometer; the Mueller Bridge is behind him.

Thermocouple-Checking Setup
Uses Wenner Potentiometer; Mueller Bridge

The thermocouple-checking equipment shown above con-
sists of instruments of our own manufacture, used by us in
testing substantial quantities daily of wire for the making
of thermocouples.

The furnace supplies check temperatures of 150 C to
1000 C; the constant-temperature bath is for lower tem-
peratures. Both are adaptations of our similar catalog-listed
equipments.

The Wenner Potentiometer is our No. 7559, for precise
measurements of low voltages; primarily for thermocouple
work ; features are wide range, high accuracy and extremely
low parasitic emfs, and special protection against effects of
humidity on the resistors, Resistance in galvanometer circuit
is 13 ohms. The potentiometer has 2 ranges; 0 to 0.11111
volt in steps of 1 wv, with limit of error of +0.01% +-
0.5 wv; and 0-0.011111 volt in steps of 0.1 pv, with limit of
error of +0.01% - 0.1 pwv.. The price of No. 7559 is $1245.00.

The galvanometer used with this potentiometer has a
sensitivity of 0.0019 pa per mm at 1 meter, a period of

Wenner Potentiometer

Jrl Ad E(23)

Mueller Bridge, Type G-1
6.2 sec, and a critical damping resistance of 73 ohms.
It is our No. 2285-x, price $115.00.

To measure the temperature of the oil bath, we use the
Mueller Bridge, Type G-1. Its range is 0-51.111 ohms in
steps of 0.0001 ohm; its limit of error +0.02% or =+0.0001
ohm, whichever is greater. With it, we use a No. 8163
Platinum Resistance Thermometer, having a resistance
change of about 0.1 ohm per degree C. The Bridge is
$340.00. The thermometer is $150.00, plus Bureau of Stand-
ards calibration charge.

An interesting accessory is the Pinch-type Switch, our
No. 3294, which is practically thermal-free. Its price is $3.00.

Further details regarding the above instruments will be
sent on request.

LEEDS & NORTHRUP COMPANY, 4926 STENTON AVE., PHILA., PA.

LEEDS & NORTHRUP

TELEMETERS -

MEASURING INSTRUMENTS -
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THE NEXT FIFTY YEARS'

By President ROBERT M. HUTCHINS
UNIVERSITY OF CHICAGO

Tug task which Mr. Harper and his associates set
themselves fifty years ago was that of organizing a
university. To them a university was, like the Ger-
man university of that time, an institution dominated
by the spirit of inquiry. The characteristic activity
of its professors was research.

The task involved selecting men qualified for re-
search, giving them facilities for it, assembling stu-
dents who could take part in it, and erecting that
protection of academic freedom about it which, in the
bad old imperial days, gnaranteed the independence
of the teaching and investigations of the Glerman pro-
fessor.

1 An address delivered at the Fiftieth Anniversary Con-
vocation of the University of Chicago on September 29.

The University of Chicago was a university the day
it opened. We are now so used to universities that we
are apt to think that this achievement, though doubt-
less unusual, was not very remarkable. We are apt to
think that all it required was money and that anybody
could have done it if he had had the money that was
available to the organizers of the University of Chi-
cago.

But the money was not available. Mr. Rockefeller’s
original pledge was for $600,000, and it was eonditional
on the raising of $400,000 more. We later became so
used to great gifts for universities that we now sup-
pose that all the participants, including Mr. Rocke-
feller, must have expected him to give the enormous
sum of $35,000,000 which he did give by 1910. But
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a square window cut into this tube immediately adja-
cent to the solid portion. This window is of such a size
as to correspond with the area in which the holes are
drilled in the outer jacket (A4). The edge of the
square window (or windows) is filed to form a cutting
knife or knives if more than one window is made as in
the larger units. This tubular knife fits snugly within
the outer jacket and rotates freely when activated by
the pin E. (3) The brass plunger (C) which tele-
scopes snugly into the open end of the hollow knife is
able to rotate with it sinee it operates freely on the
bearing at F, thus preventing the maceration of tissues
which would occur if the plunger were fixed. The
outer jacket and the knife can be made more economi-
cally of seamless steel tubing fitted into brass parts to
form the shank, thus reducing the amount of machine
work necessary. These three mincing parts are read-
ily interchangeable and may be removed quickly from
the activating mechanism for loading and cleaning
either by retracting the bearing F after loosening the
thumbserew G or by removing the supporting bar H
from the threaded rods.

The activating mechanism is mounted on a heavy
board by supporting arms attached to the gear box at
such a height that the erank may be turned readily.
Rotation of the knife and the advancement of the
plunger oceur simultaneously when the erank is turned.
The two threaded rods are geared to the crank and en-
gage the crossbar H. By means of this mechanism,
the plunger is advanced one sixteenth of an inch for
each ten turns of the knife, thus assuring the same
uniform rate of tissue advancement and cutting irre-
spective of the speed at which the crank is turned.
This is an absolute essential if a uniform particle size
of tissue is to be obtained. Since the plunger can not
be advanced without simultaneous operation of the
knives it is impossible to squeeze tissues through the
openings in the outer jacket without this material be-
ing cut, an oceurrence common to the Latapie type
mincer. The activating mechanism could be improved
mechanieally by making it possible to alter as desired
the ratio of tissue advancement to knife speed.
Other modifications, such as a mechanical drive and a
lathe-bed type of arrangement for supporting the
mincing unit, would add to the eonvenience but also
increase the cost.

By constructing several sizes of the three essential
mineing parts, all having uniform dimensions at the
shank end, and by using interchangeable casings and
knives, we have found it convenient to minee quantities
of tissue from 0.25 to 30 grams. Dr. A. E. Axelrod,
of the Department of Biochemistry, is using a small
mincing unit of 4 mm plunger diameter which will
deliver 200 milligrams of tissue from a 250-milligram
rat heart. The efficiency of delivery is much greater

SCIENCE
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with larger units, although a small waste of tissue is

inevitable because of the small dead space between the

knives. '
Values for Qq,obtained on tissues minced with this

_apparatus compare very favorably with those ob-

tained from the larger Latapie mincer. This mincer
will cut soft tissues like brain or liver into discrete
particles. Dr. V. R. Potter? has found that this ap-
paratus yields a liver mince of “the eritical partiele -
size needed to permit adequate inward diffusion of

“oxygen with minimum loss of cytochrome due to out-

ward diffusion.” - Fibrous mammary tumors, cartilage
and even soft bone, which are refractory to minecing
with the Latapie or simple pressure mincers, are re-
duced readily in the apparatus as deseribed.

The mechanical features were designed by J. S.
Hipple, Medical School mechanician, who also con-
structed the apparatus.

M. H. SEEVERS

F. E. SHIDEMAN
UNIVERSITY OF WISCONSIN

A COMBINED FIXATIVE AND STAIN FOR
THE CILIA AND TRICHOCYSTS OF
PARAMECIUM \

THE combined fixative and stain described here
offers numerous advantages over the methods now
used for the demonstration of trichoeysts and cilia.
The structures are stained instantaneously and the
normal contour of the animals is faithfully preserved.
The trichocyst stain is prepared as follows: Copper
sulphate, 5 per cent., 50 ce; hydrochlorie acid, 0.1N,
12 drops; blue ink, 5 drops.

If it is desired to stain the cilia only, the hydro-
chloric acid is omitted from the formula. To use the
stain, add two drops to the culture on the slide, place
cover glass and examine. The best preparations are
usually found around the edges.

JAaMES SUMNER LEE

DEPARTMENT OF BIOLOGY,

NorrH CAROLINA COLLEGE FOR NEGROES,
DurzAM

2V. R. Potter, Jour. Biol. Chem. (in press).

BOOKS RECEIVED

BaxsT, AARON. Mathematics—Its Magic and Mastery.
Pp. xiv+790. TIllustrated. Van Nostrand. $3.95.
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Pp. xiii+464. Tlustrated. Cambridge University
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leaf. Pp. vi+242. Illustrated. Harper.
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CHROMATOGRAPHIC ADSORPTION ANALYSIS
By HAROLD H. STRAIN, Ph.D., Carnegie Institution of Washington, Stanford Unwver-
sity, Calif.
1941, 6x 9 About 200 pages, with 37 ill. and frontispiece in seven colors. Ready November. $3.75

(Chemical Analysis Series. Edited by BrverLy L. CLARKE, I. M. Kovrmorr and H. H.
‘WiLLArD, Volume I1.)

THE ANALYTICAL CHEMISTRY OF INDUSTRIAL
POISONS, HAZARDS AND SOLVENTS

By MORRIS B. JACOBS, Ph.D., Chemist, Dept. of Health, City of New York.
1941. 6x9. 661 pages, with 110 ill. $7.00

(Chemical Analysis Series. Edited by BeverLy L. CLARKE, I. M. KorutHOFF and H. H.
‘WirLArD, Volume 1.)

POLAROGRAPHY

Polarographic Analysis and Voltammetry. Amperometric Titrations.
By I M. KOLTHOFF, Professor at the University of Minnesota, Minneapolis, Minn. and

J. J. LINGANE, University of California, Berkeley, Calif.
1941. 6x9. 500 pages, with 141 ill, $6.00

This book is important to research workers not only in the field of pure chemistry, but also in the allied
fields of biochemistry, physiology, bacteriology, pharmacology, ete.

HIGH POLYMERIC REACTIONS
Their Theory and Practice

By H. MARK, Brooklyn Polytechnic Institute, New York, N. Y. and R.RAFF, Cornwall,
Ontario, Canada.
1941. 6x9. 473 pages, with numerous ill. and tables. $6.50

-(High Polymers Series. Edited by R. B. Burg, H. MARg, E. O. KraEMER and G. S.
Wrrsy., Volume II1.)

ADVANCES IN ENZYMOLOGY
and Related Subjects
Volume I

Edited by F. F. NORD, Fordham University, New York, N. Y. and €. H. WERKMAN, Jowa
State College, Ames, Iowa.
1941. 6x9. 433 pages, with 56 ill. $5.60

‘“This collection of independent monographs, presenting material on a wide range of subjects of a gen-
eral biochemical nature, is similar in plan to the well-known German Yearbook, Ergebnisse der Enzym-

forschung . . . the topies are all well handled by recognized experts and are of definite interest and use
to anyone studying the broad field of enzymology. The volume will be welcomed by many chemists and
biologists.’’ C. N. Frey and W. R. Johnston in ¢ News Edition’’ of Am. Chem. Soc.

INTERSCIENCE PUBLISHERS, INC.
213 Fourth Avenue, New York




