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Exploring the 

possibilities in 

Coherent Light 
Is it feasible to take advantage of the enormous 
bandwidth available at optical frequencies? Could 
coherent light, for example, be sent through pro- 
tecting pipes to provide high-capacity communica- 
tion channels between cities? 

To study such possibilities it is, first of all, 
necessary to have a source of continuous coherent 
radiation at optical frequencies. Such a source 
was first produced when Bell Laboratories scien- 
tists developed the gaseous optical maser. 

Recently, our scientists demonstrated the gen- 
eration of continuous coherent light by solid 
materials. Using a crystal of neodymium-doped 

At Bell Laboratories, Donald F. Nelson studies a 
beam of coherent red light produced by a continuously 
operating ruby optical maser. The heart of 
the device is a uniquely shaped ruby crystal 
immersed in liquid nitrogen in the tubular glass 
dewar extending from upper left to center. 
Light from the mercury arc lamp (lower center) 
is reflected by round mirror at left to mirror 
at right and then is focused on the ruby crystal 
to produce maser action. Coherent light emerging 
from end of dewar is picked up by a detector. 

calcium tungstate, a material developed at Bell 
Laboratories, continuous optical maser action was 
obtained in the near infrared. It has also been 
attained with visible light, using a new optical 
"pumping" arrangement to excite a ruby crystal. 
(See illustration above.) 

Multichannel light highways for communica- 
tions are still far from realization. But with con- 
tinuous sources of coherent light available, it 
becomes possible to explore the problems of 
modulating, transmitting, detecting, amplifying 
and, in general, controlling light for possible com- 
munications applications. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 



PROBABLY THE WATER IS ALL RIGHT! 
A cool drink from the common cup. A small 
chance. Usually no one suffers for it. Usually. It's 

human nature to take chances. Except at Nutri- 
tional Biochemicals. There, human nature gives 
way to perfectionism. Because lives depend on the 
absolute purity of N.B.Co.'s biochemicals. So does 
successful research. In ordering one of N.B.Co.'s 
2600 biochemicals, you express confidence. 
Confidence in a company whose only business is 

preparing pure biochemicals. A company whose 
world-wide volume brings you pure biochemicals 

at low prices. Send for our Free catalogue today. 
Or call us at MOntrose 2-0214, Cleveland, Ohio. 

NUTRITIONAL BIOCHEMICALS CORPORATION 
21010'Miles Avenue * Cleveland 28, Ohio 
24-Hour Delivery in the U.S.A. Slightly Longer Anywhere Else 

Send for our free October, 1961 Catalog con- 
| taining more than 2600 items. Fill out coupon 
! and mail today for your copy. SC 
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NEW MODEL 421 HIGH-RESOLUTION SPECTROPHOTOMETER 
OFFERS UNINTERRUPTED SCAN FROM 2.5 TO 18 MICRONS 
Highest grating resolution and greatest flexibility over an 
extended wavelength range-with no gaps or overlapi--the 
new Perkin-Elmer Model 421's performance means these 
advantages: 

More accurate identifications: significant absorption 
bands differing only slightly in frequency can be easily 
separated by the outstanding resolution of the Model 421's 
grating dispersion system. 

Uninterrupted scan: automatic filter switching as scan pro- 
ceeds does not interrupt spectral record: the Model 421 
presents a continuous, complete grating scan. 

Perktnolhter is a registered trademrk of the PecrkinElmfr CtDorotton. 

Extended wavelength range: the Model 421 operates 
from 4000 to 550 wavenumbers-from 2.5 to more than 
18 microns-routinely. 
More precise quantitative measurements: high spectral 
purity afforded by the Model 421's resolution means close 
conformity of bands to classical absorption intensity laws. 

All the instrumental operating features of other Perkin- 
Elmer spectrophotometers-double-beam optical null prin- 
ciple, speed suppression, automatic gain control, scale 
expansion and compression-are included in this new instru- 
ment. A full line of sampling accessories is offered. Write for 
complete information and sample spectra. 

INSTRU MENT DIVISION 

Perkin-Elmer W^- 
NORWALK, C O N N E CTI C UT 

NH, between 970 and 920 wavenumbers. 
. . . .... . . . 
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Editorial D angerous Tranquility . ...... . ............................................ 

Articles Bacteriophage Genes and Bacterial Functions: S. E. Luria ........................ 

The viruses that attack bacteria control properties of 
their host cells by action of specific genes. 

Effect of Isomerization on Migratory Analysis: K. J. Mysels and P. C. Scholten ...... 

There is a simple explanation when three peaks appear in the 
analysis of a two-component system. 
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A nim als: I. Fried ann .... . ... ........ .. .................... 

Conditioning in Fish: Effects of X-irradiation: B. B. Scarborough 
and R. G. Addison . ......................... ........................ 

Self-Determination of Critical Flicker Frequencies in Monkeys: D. Symmes ........ 

Fungilytic Activity of a Species of Verticillium: J. A. Leal and 
J. R. Villanueva.................... 

Effect of Acetylcholine on the Electrical Activity of Somatic 
Nerves of the Lobster: W. D. Dettharn and F. A. Davis ................... 
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California Institute of Technology : Case Institute of Technology : University of Chicago: Columbia University 

Massachusetts Institute of Technology : University of Michigan : Pennsylvania State University : Stanford University : Tulane University 

Diploma and Diplomacy 

According to Mr.Webster a diploma is "an instrument authorizing a person to practice a profession" and diploma- 

cy is "tact, shrewdness or skill in conducting any affair." * If your diploma has Ph.D. or M.S. on it, it might be a 

great piece of diplomacy on your part to bring your diploma to the Institute for Defense Analyses, a good place 
to start or continue a professional career. * IDA is sponsored by nine great universities to serve the national 

security by tapping the reservoir of resources in the academic and professional scientific community. Its pro- 
fessional staff- drawn from most of the scientific and engineering disciplines, and the social sciences as well- 

undertakes technical studies and operations analyses in some of the most significant problem areas of our 

national security programs. Their recommendations and advice are directed to the highest levels of the de- 

cision-making process in the Department of Defense. * IDA is interested in attracting to its permanent professional 
staff talented and experienced practitioners in the physical, engineering, social, and life sciences. Due to its unique 
structure, it can also provide interesting and worthwhile opportunities for shorter periods of service for those 

whose ties to academic or other institutions are too strong to sever permanently. * Further, some opportunities 
exist in this new and important field of scientific practice for people whose diplomas are of recent vintage, 
and who intend to manage their affairs "with tact, shrewdness and skill." 

INSTITUTE FOR DEFENSE ANALYSES Department B, 1 7 I o H Street, Nw,Washington 6,DC An equal opportunity employer 
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World's first transistor- 
regulated colorimeter! 

Al/-time best se/er... now even better! 
The 20,000 Spectronic 20 Colorimeters now in use 
broke all sales records because of higher accuracy, 
wider range and faster readings than any other 
colorimeter. Now this revolutionary new transistor- 
regulated model gives you even higher accuracy by 
increasing stability of voltage, frequency and tem- 
perature; even wider range-every wavelength from 
340m/ to 950mL; even faster readings, because 
warm-up is ten times faster. And it's just one of 
three better-than-ever models of the best-selling 
colorimeter of all time. 

Ask your Bausch & Lomb dealer 
for an on-the-job demonstration! 

BAUSCH & LOMB v 

25 MAY 1962 

MODEL 4, ELECTRONIC REGULATED, 
with built-in power regulator for 115V, 50 or 60 
cycle A.C ............................. $375 

MODEL 2, STANDARD, for 115V, 50 cycle 
A.C .................................... $295 

MODEL 5, BATTERY OPERATED, equipped 
for D.C. or battery, use .................... $265 

I BAUSCH & LOMB INCORPORATED I 
85629 Bausch Street, Rochester 2, N. Y. 

I C Please schedule a Spectronic 20 Colorimeter 
demonstration in my lab at my convenience. 

I O Please send Spectronic 20 Catalog D-266. 

I N am e ................... .................................................................. 
I I 
I Professional ........... .......................................... 
I Address I 
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OTHER COMPUTERS WERE DESIGNED FOR BUSINESS MEN! 

THE LGP-30 WAS CREATED FOR ENGINEERS AND SCIENTISTS. 
What does an engineer or a scientist respect most? Answer-sheer brainpower. The LGP-30 packs more brain- 

power than any computer in its class. 4096 word memory-2000 more than its nearest competitor. And alpha- 
numerical input-output via keyboard or punched paper tape. D Then comes-independence. The LGP-30 is 
the easiest computer to program and operate. If you know algebra-you can achieve programming competence 
in hours or days. Even non-technical personnel can master it. You'll never have to be dependent upon com- 

puter programming specialists. And you can set it up right in your own office or any other point of use. No 

expensive installation-just plug it into conventional outlet. F Right now-scientists and engineers, in 
addition to businessmen, in hundreds of universities and corporations are using the LGP-30. Therefore, the 
LGP-30 is able to offer you the use of the most extensive Program Library in its class. No doubt, the program 
you'll need is ready now-and that's a big saving in time and money. You also benefit from membership in the 

computer industry's largest, most active information-swapping (POOL) of users. F Cost? Well, let the bus- 

inessmen in your organization worry about that. And there's mighty little worrying to do, for a computer with 

comparable capacity would cost twice as much. The LGP-30-a complete system-rents for only $1100 per 
month. For more information about the LGP-30, write Commercial Computer Division. 

sIB 'l ^r' ? " ^ 

! LM f- 

COMMERCIAL COMPUTER DIVISION/GENERAL PRECISION, INC./BURBANK, CALIFORNIA 

SCIENCE, VOL. 136 674 



Whatman quality and performance 
in a -i I'-i-r)[7 (C LiJ[- 1 \f filter paper 

A brand new product in a brand 
new, specially designed package: 
-WHATMAN STUDENT GRADE 
FILTER PAPER in the DISPENSER PACK. 

- The ptper A single, high-quality 
g: :--grade with performance 

dependabtfiity Specifically developed 
:: forstudt use. Available in 

11.0 and 12.5 cm only. ;: 

-T pth k iA dispensin;g carton 
containing 50 envelopes of 25 circles 
each. The envelopes are released 
individually for easy, one-at-a-time 
:remoi L. The D ispese Pack 
can be :tached to w or: ch,: 
placed:on aishf either ui :rgh 
flat and used as a nor mai rt ..t 
or as a convenient dispenser. 
Write :tody for complete informtio 
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NEW RELEASES! 
DN234-5. THEORY OF SHIP MOTIONS, S. N. Blago- 
veshchensky. Translated under auspices of Office of 
Naval Research; only thorough work in English, based 
upon latest researches; physical in approach. 231 illus. 
49pp. 2 vol. set. Paperbd. $4.00 

DN201. ELECTRONIC THEORY OF ACIDS & BASES, 
W. F. Luder, S. Zuffanti. Revised 1961 edition of full 
systematic presentation of vital new theory. 177pp. 

Paperbd. $1.50 
DN979. LIGHT, COLOUR AND VISION, Prof. Yves 
LeGrand, Ilon Secty, Commission Internationale de 
l'Eclairage. Extremely thorough examination of the eye 
as a receptor of radiant energy. Point of view physical, 
though anatomy, physiology developed enough for cover- 
age. "A very fine book," Nature [London]. 173 illus. 
525pp. Clothbd. $10.00 
DN968-9. BASIC THEORIES OF PHYSICS, P. G. 
Bergmann. One of few books considering the scientific 
Imlethod & conceptual framework for creating theories, the 
result of course at Syracuse University. Highly original 
analysis, full of insights, of selected topics. Vol 1 con- 
siders classical mechanics, electrodynamics; Vol 2, heat 
and quanta. Tensor analysis use. Approach physical, 
writh mathematical techniques used as tools. "A novel 
& striking volume, a uniformly excellent book," Henry 
Margenau in Am. J. of Sci. Total of 603pp. 

Two vol. set $3.50 
DN970. A HISTORY OF PHYSICS IN ITS ELE- 
MENTARY BRANCHES, Florian Cajori. Only Ist-rate 
history in English, remarkably clear, precise; traces 
growth of ideas. 1927 edition. 16 illus. 437pp. 

Paperbd. $2.00 
DN966-7. PRINCIPLES OF MECHANICS & DYNAM- 
ICS, Lord Kelvin, P. G. Tait. Formerly titled "Treatise 
on Natural Philosophy." Very fine, remarkably thorough 
exposition of classical mechanics. One of the great state- 
uments of the subject. Last, revised, 1912 edition. 168 
illus. Total of 1077pp. 2 vol. set Paperbd. $4.70 

DNI35. PROBLEMS & WORKED SOLUTIONS IN 
VECTOR ANALYSIS, L. Shorter. Self-contained. 370pp. 

Paperbd. $2.00 
Paperbd. $2.00 

DN52. PRINCIPLES OF ELECTROCHEMISTRY, D. 
Maclnnes. Basic equations for nearly all subfields of 
electrochemistry developed from first principles. 137 
illus. 94 tables. 480pp. Paperbd. $2.35 
DN787-8. DIFFERENTIAL & INTEGRAL EQUA- 
TIONS OF MATHEMATICS & PHYSICS, edited by 
P. Frank, R. von Mises. Major work in field; encyclo- 
pedic in scope, by world famous authorities: Caratheo- 
dory, Courant, Mises, etc. Every field of physics. Text 
in German. 2026pp. Two vol set. Clothbound $15.00 
DN218. LECTURES ON THE CALCULUS OF VARIA- 
TIONS, O. Bolza. Sound introduction. 279pp. 

Paperbd. $1.65 
DN177. INTR. TO THEORY OF CANONICAL 
MATRICES, H. Turnbull, A. Aitken. Principles fea- 
tures in close detail. 214pp. 1laperl(uI. $1.55 
DN216. THEORY, APPLICATIONS OF FINITE 
GROUPS, G. Miller, H. Blichfeldt, L. Dickson. Hun- 
dreds of concrete illustrations, applications. 407pp. 

Paperbd. $2.00 
DN225. TABLES OF INDEFINITE INTEGRALS, G. 
Petit Beis. Extraordinarily useful. 166pp. 8/2 x 101/2. 

Paperbd. $1.75 
DN756. ELEMENTARY SURVEY OF CE&LESTIAL 
MECHANICS, Y. Ryabov. Only elementary math needed 
to follow extremely clear Russian-origin exposition of 
orbits, solar system, satellites, etc. 165pp. 

Paperbd. $1.25 
DN745. FUNDAMENTALS OF ELECTRICITY & 
MAGNETISM, L. Loeb. Lucid, Exceptionally thorough 
first course developed at U. of California. One third of 
book deals with moder developments. 669pp. 

Paperbd. $2.75 
DN747. ELEMENTARY CONCEPTS OF TOPOLOGY, 
Paul Alexandroff. Preface by Hilbert. Finest intuitive 
introduction for mathematician or scientist. First Eng- 
lish translation. 73pp. Paperbd. $1.00 
DN750-1. TEXT BOOK OF ALGEBRA, G. Chrystal. 
Not survey or introduction, but classic of complete and 
exhaustive coverage. A standby that may never be super- 
seded. 1131pp. Two volume set. Paperbd. $4.70 

DN727. THEORY & OPERATION OF THE SLIDE 
RULE, J. Ellis. Not skimpy manual, but extensive 
course developed at U. of Kansas. Full theory, fastest 
procedures, every standard scale. Plenty of examples, 
practice problems. 321pp. Paperbd. $1.50 
DN711. THE FOURTH DIMENSION SIMPLY EX- 
PLAINED, H. Manning. Best non-technical explanation 
of 4th dimension available. 22 different essays. 251pp. 

Paperbd. $1.35 
DN700-1. ORGANIC CHEMISTRY. F. Whitmore. One 
of most valuable compilations of organic chemistry in- 
formation ever assembled. "Dr. Whitmore deserves 
thanks and congratulations," Industrial and Engineer- 
ing Chemistry. Total of 1013pp. Two vol. set. 

Paperbd. $4.00 
DN295. HOW TO CALCULATE QUICKLY, H. Sticker. 
Not tricks, but a solid course for developing your num- 
ber sense, doubling or tripling your calculation speed. 
Many arithmetical methods not generally known. 256pp. 

Paperbd. $1.00 
DN736. CALIBAN'S PROBLEM BOOK, Mathematical, 
Inferential and Cryptographic Puzzles, II. Phillips et 
al. Superb mental amusement by greatest living puzzle 
creator. 192pp. Paperbd. $1.25 
DN731. MAZES & LABYRINTHS, A BOOK OF PUZ- 
ZLES, W. Shepherd. 50 puzzles based on mazes; only 
duffers need a pencil. 122pp. Paperbd. $1.00 
DN759. ODDITIES & CURIOSITIES OF WORDS & 
LITERATURE, C. C. Bombaugh, edited by Martin 
Gardner. Almost legendary collection of literary oddi- 
ties, eccentrica, amusements; macaronic verse, famous 
puns, notorious misprints, hoaxes, much more. 368pp. 

Paperbd. $1.50 
DN749. THE BAD CHILD'S BOOK OF BEASTS, 
MORE BEASTS FOR WORSE CHILDREN, A MORAL 
ALPHABET, Hilaire Belloc. All three humor favorites 
in one book. 157pp. Paperbd. $1.00 
DN758. PHRASE & WORD ORIGINS, A Holt. Fas- 
cinating history of words: "Let George do it," 1500 
others, often from surprising sources. 259pp. 

Paperbd. $1.35 
DN498. MATHEMATICAL PUZZLES OF SAM LOYD, 
Martin Gardner, editor. 117 ingenious creations of 
America's greatest puzzler. 187pp. Paperbd. $1.00 

UNUSUAL Dover VALUES IN HARD-TO-FIND BOOKS! 
DN972. THEORETICAL PHYSICS, A. S. Kompaneyets. 
Fills need for advanced students, researchers in being 
comprehensive, thorough, convenient. Mechanics, elec- 
trodynamics, quantum, statistical mechanics; stress on 
atomic, nuclear, microscopic matters. Very modern, 
strong on quantum material. Revised to 1961. 592pp. 

Paperbd. $2.45 
DN60. SELECTED PAPERS IN PHYSICAL PROC- 
ESSES IN IONIZED PLASMAS, edited by D. H. 
Menzel, Director, Harvard Observatory. 30 most im- 
portant papers (from astrophysical point of view), all 
in English. 384pp. Paperbd. $2.95 
DN228. METHODS OF STATISTICS, L. Tippett. 
lFourth, 1952 edition of modern, thorough systematic 
analysis that has stature of classic. Strong on logical 
and mathematical basis. 394pp. Clothbd. $7.50 
DN791. HYDRAULICS & ITS APPLICATION, A. 
Gibson. Famous, comprehensive British work on theory 
& applications, including nearly 400 pages on machin- 
ery. 472 photos, diagrams. 828pp. Clothbd. $8.00 
DN12. CHARLES BABBAGE & HIS CALCULATING 
ENGINES, ed. by P. & E. Morrison. Remarkable ec- 
centric genius, forefather of modern computers, in life, 
lescription of engines, etc. 8 illus. 473pp. 

Paperbd. $2.00 
DN210. A SHORT HISTORY OF ASTRONOMY, 
Arthur Berry. Thru 19th century. Very thorough non- 
technical history; over 100 portraits, photos, etc. 471pp. 

Paperbd. $2.00 

SPECIAL 
We have purchased the overstock of a well-known tech- 
nical publisher at an unusually low job-lot price, and 
are able to pass the savings directly on to you on in- 
dividual books. These are clothbound books, the latest 
editions, in perfect condition; not damaged or worn in 
any way. The publisher does not plan revisions on any. 
Only a few dozen to a few hundred copies of them, 
though, so be sure to order early. When these are gone, 
you will have to pay the full price for identical copies. 
This is a once-in-a-lifetime chance to buy books at 
tremendous savings, available only from us. 
OYI. AN INTRODUCTION TO FLUID DYNAMICS, 
F. Bayley. 233pp. Cloth. List $4.85 Here $2.25 
OY2. PRINCIPLES & PROBLEMS IN ENERGETICS 
J. Broensted. 127pp. Cloth. List $5.00 Here $2.00 
OY3. FUNDAMENTALS OF ELECTROACOUSTICS, 
F. Fischer. 198pp. Cloth. List $6.00 Here $2.25 
OY4. RESEARCH IN PHOTOSYNTHESIS, H. Gaf- 
fron, et al. 538pp. Cloth. List $12.00 Here $4.95 
OY5. THE DEFECT SOLID STATE, T. Gray et al. 
519pp. Cloth. List $11.00 IHere $4.95 
OY6. THE PECTIC SUBSTANCES, Z. IKertesz. 644pp. 
Cloth. List $16.50 Here $6.95 
OY7. MOLYBDENUM COMPOUNDS, Chemistry & 
Technology, D. Killeffer et al. 407pp. Cloth. List $13.50 

Here $5.95 
OY8. FUSION METHODS IN CHEMICAL MICRO- 
SCOPY, W. McCrone, Jr. 308pp. Cloth. List $8.00 

Here $4.50 
OY9. INTERNAL CONVERSION COEFFICIENTS, E. 
Rose. 195pp. Cloth. List $6.25 Here $2.95 
OYIO. ELECTROMAGNETIC WAVES, G. Toraldo di 
Francia. 320pp. Cloth. List $6.00 Here $2.25 
OYII. BIOPHYSICAL RESEARCH METHODS, F. 
Uber, ed. 668pp. Cloth. List $11.00 Here $5.95 
OY12. MELTING & SOLIDIFICATION OF FATS, A. 
Bailey. 371pp. Cloth. List $10.00 Here $4.75 
OY13. CLINICAL METHODS IN INDUSTRIAL HY- 
GIENE, F. Goldman, M. Jacobs. 274pp. Cloth List 
$4.50 Here $1.50 
OY14. ELECTROMAGNETIC ISOTOPE SEPARATORS 
& applications of clectromagnetically enriched isotopes, 
J. Koch, ed. 327pp. (Cloth. List $7.50 Here $3.95 
OY15. ADVANCES IN COLLOID SCIENCE, Vol III. 
H. Mark, W. Verwey. ects. 396pp. Cloth. List $7.50 

Here $3.95 
OY16. CELLULOSE NITRATE, F. Miles, 422pp. Cloth. 
List $7.00 Here $4.25 
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DN56. MATHEMATICAL PHYSICS, D. Menzel, Di- 
rector Harvard Observatory. Unusually thorough, self- 
contained study of advanced techniques in classical me- 
chanics, electromagnetics, relativity, etc. 422pp. 

Paperbd. $2.00 
DN220. MATHEMATICAL METHODS FOR SCIEN- 
TISTS AND ENGINEERS, L. Smith. One of clearest 
books teaching advanced math; abundance of worked ex- 
amples. Functions, calculus, integrals, differential equa- 
tions, infinite series, vectors and tensors, Fourier series, 
Bessel functions, calculus of variations, etc. 458pp. 

DN587. GREAT IDEAS OF MODERN MATHEMAT- 
ICS, THEIR NATURE & USE, Jagjit Singh. Only 
high school math needed to understand the main mathe- 
matical ideas of modern physics, astronomy, and pure 
math in this crystal-clear verbal explanation and discus- 
sion. Number theory, calculus, differential equations, 
vectors, theory of functions, infinite series, transfinite 
numbers, sets, integrals, groups, matrices, non-Euclidean 
geometry, chance & probability, anld similar topics. 
"Should be on the desk of every high school miathe- 
mlatics & science teacher," Science Teacher. "There 
ought to be a law that every teacher of miath in 
our secondary schools, technical colleges, universities, 
should read this book," Prof. L. Rosenhead, F.R.S. 
"Commendahble clarity, can be read with advantage by 
anyone ill'Icresled illn modern developments," Tines 
Literary Sulpplement. 65 illus. 322pp. Paperbd. $1.55 

DN473. AMUSEMENTS IN MATHEMATICS, H. 
Dudeney. One of largest collections of math problems 
anywhere. Double columns. 248pp. Paperbd. $1.25 
DN613. GO & GO MOKU, Edward Lasker. Full princi- 
ples, strategy of increasingly popular Oriental board 
game that rivals chess as intellectual pastime. New, en- 
larged edition. 235pp. Paperbd. $1.45 
DN739. GAMES ANCIENT & ORIENTAL, and how 
to play them, E. Falkener. Tells you how to play shogi, 
Tamerlanse's chess, Egyptian game of the bowl, Roman 
latruncles, many others. 235pp. Paperbd. $1.85 
DNI. FLATLAND, E. Abbott. Fascinating classic of 
life in two-dimensional world; also excellent introduc- 
tion to dimension concepts. 128pp. Paperbd. $1.00 
DN487. THE DEVIL'S DICTIONARY, Ambrose 
Bierce. "Some of the most gorgeous witticisms in the 
English language," II. L. Mencken. 144pp. 

Paperbd. $1.00 
DN523. HOW TO TELL THE BIRDS FROM THE 
FLOWERS, R. Wood. Classic puns in drawing & verse 
by eminent physicist. 64pp. Paperbd. 75? 
DN602. THE WIT & HUMOR OF OSCAR WILDE. 
1000 imaginative, sharp epigrams about life, womnen, 
culture, etc by Ireland's wittiest man. 260pp. 

Paperbd. $1.00 
DN698. BARON MUNCHAUSEN, R. Raspe. Only coIm- 
plete edition in print of perennial humor favorite. 90 
Dore illustrations. 260pp. Paperbd. $1.00 
DN639. THE COMPLETE KANO JIU-JITSU, (Judo), 
H. Hancock, I(. Higpshi. Finest book on the subject; 
authentic, not hodgepodge. 487 stopped-action photos, 
full text. 589pp. Paperhd. $2.00 
DN713. PAPER FOLDING FOR BEGINNERS, W. D. 
Murray, F. Rigney. Create scores of beautiful, unusual, 
amusing paper objects. Remarkably clear introduction 
to original, no hours need be wasted on trial and error. 
279 illus & diagrams. 95pp. Paperbd. $1.00 
DN338-40. MEMOIRS OF JACQUES CASANOVA, tr. 
by Arthur Machen. Blossom edition. Still most coIm- 
plete edition in print of memoirs of great rogue, lover, 
literary man. Praised by Goethe, Stendhal, etc. Total 
of 2263pp. 3 vol. boxed set. Paperbd. $6.00 
DN94. THE EXPLORATION OF THE COLORADO 
RIVER & ITS CANYONS, J. W. Powell. Fullest edi- 
tion of adventure classic. 250 illus. 401pp. 

Paperbd. $2.00 
DN692. THE MARVELOUS LAND OF OZ, L. Frank 
Baum. Best of Oz sequels; 141 illu- in f;: ' c-i';nl 
color. 287pp. I' :: I-..i I.-l 
DN691. THE WIZARD OF OZ. L. Fraink B;aium. i'. 
edition with all 143 Denslow illus in !.I11 *; . ' .-';'. 

I'. ,:.. I :.. . 1.; 
DN772. THE PURPLE COW & OTHER NONSENSE, 
Gelett Burgess. Sophisticated wit & humor of outstand- 
ing quality. 123 illus by author. 127pp. Paperld. $1.00 

r _ _ - --... .-- . . . 

Dept. 391 DN, Dover Publications, Inc. 
180 Varick St., N.Y. 14, N.Y. 
Please send sme the following books (key numiber, 
price) 

I I 
I am enclosing $___-_-i..i n full paymient. P'aymelnt I 
in full must accompany all orders except those from I 
libraries or pub)ilic insliutllionls, who may be billed. 
Please add 10? per book to your remittance for post- 
age and hanidling charges on orders less than $5.00. 

Please print. | 
I Name I- 

Address _ __- ___ __--------_ -------------- 

| City --------------------- Zonse ----State__ . 

GUARANTEE. All Dover books unconditionally 
guaranteed; returnable within 10 days of receipt 
for full refund. 
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DN925. GREAT IDEAS & THEORIES OF 
MODERN COSMOLOGY by Jagjit Singh 

How did the universe begin? When? Or did it ever 
have a beginning, really? What is the universe? 
These are among the r-n.t fr-.' t:l.', questions that 
have ever perplexed Ir.;:!Il,i.', "i '' major part of 
human thought has always been concentrated upon 
them. In this very unusual book Mr. Singh has 
provided the only non-technical survey of outstand- 
ing theories of cosmology and cosmogony since Ein- 
stein's general relativity. After a factual back- 
ground of the "geography" of the universe, he con- 
siders the theories of Einstein, de Sitter, Friedmann, 
IHubble, Gamsowv, Humason, Lemaitre, Milne, H-oyle, 
Dirac, Jordan, Eddington, Jeans, Toliman, eiser, 
Goldhaber, Schimidl, Curevicb, Alfven, Whipple, 
Weizsaecker, IUrcy, and rmlane others. No mathe- 
matics is needed to follow Mr. Singh's exposition, 
yet Mr. Singh's exposition is impeccably accurate, 
without superficiality or distortion. It is difficult to 
imagine any intelligent reader who would not profit 
from this hI.!slk: -';mlin in the physical sciences, 
mathematics, laymen, even specialists in this area 
who would like a good verbse ex"^-it.FI l. This is 
the first, 1961 printing. 36 ii!!: ! 'i- 1. I-tdexes. 
284pp. I)N!125. I'.;.: .!. $1.85 
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Important 
new 

books 

in the 

sciences 

CALCIPHYLAXIS 
By Hans Selye. "It is given to very few investigators in 
modern medicine to discover a new phenomenon, to de- 
scribe it, and to characterize it. This Dr. Selye has done 
by his introduction of Calciphylaxis as an entirely new 
biologic concept; one sure to have an impact on medicine 
comparable to that of the author's earlier concept of 
stress." -Dr. Franklin C. McLean 300 Illus. $25.00 

LIVING WITH THE ATOM 
By Ritchie Calder. The peaceful uses of the atom bring 
vast problems too often complicated by public alarm. 
This book develops a sane, intelligible "nuclear philoso- 
phy" to counteract "nuclear superstition." $5.95 

through your 

UNIVERSITY OF 
5750 Ellis Avenue 

IN CANADA: The University of Toronto Press 

IRRADIATION 
OF MICE AND MEN 

By John F. Loutit. A leading radiobiolo- 
gist reviews and interprets data on the 
biological effects of radiation - including 
its role in cancer and aging - and on the 
human body's handling of Strontium-90. 
192 pages.; index; illus. $5.00 

BIOCHEMISTRY 
OF INTRACELLULAR 
PARASITISM 
By James W. Moulder. A thorough bio- 
chemical examination of the properties of 
obligate intracellular parasites other than 
the viruses, their relation to one another 
and to the viruses. 176 pages; index; illus. 

$6.00 

ON CANCER 
AND HORMONES 
ESSAYS IN EXPERIMENTAL BIOLOGY 

Twenty-seven essays by internationally 
distinguished biological scientists, includ- 
ing Otto Warburg and several other Nobel 
Prize winners. $8.50 

THE MOON: 
A RUSSIAN VIEW 
Edited by A. V. Markov. Soviet specialists 
present a thorough critical summary of 
lunar data, including: dimension and 
shape; cartography; radio studies; de- 
velopments of formations; lunar relief. 
400 pages; illus. $8.00 

bookseller 

CHICAGO PRESS 
Chicago 37, Illinois 
Toronto 5, Ontario 
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In chemical shorthand, the double arrow [T] represents 
interaction...the dynamic equilibrium set up between 
two groups. And, in the development of new and effec- 
tive products, there is a similar need for constructive 
and creative interaction-for the give and take of 
new ideas and freshly observed relationships. This 
need-for a complete and clear mutual understanding 
of immediate and long-range objectives-can be filled 
when you start to communicate creatively with... 

~~=c3Nr^cyAE=lr jl AMERICAN CYANAMID COMPANY. FINE CHEMICALS DEPARTMENT. Pearl River, New York. 
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monitoring 

...across the spectrum 

Jl\with just a turn of a DIAL 
Now with just a turn of a dial you can continuously monitor 
column effluent for compounds absorbing at any wave 

.......l ~ length in the ultraviolet spectrum. Vanguard's all-new 
Model 1056 Automatic UV Analyzer performs with greater 
sensitivity and versatility than ever thought possible. Dual- 
beam operation utilizing sample and reference cuvettes 
provides continuous base line compensation for gradient 
elutions and for other applications where the optical density 
of the eluent may change. Operates with minimum super- 
vision and compatible with all Fraction Collectors. Auto- 
matic chart recorder marking system speeds identification 
by quickly and accurately locating test tubes in which 
absorbing materials are located. 

N qi_ 

- ---- - .... .. 

To learn how you can save time while assuring positive 
identifications-even in the presence of highly absorbing 
solvents-write direct for complete details on the new 
Vanguard Model 1056 Automatic UV Analyzer. _ 

* Analyzes across the spectrum-from 200 to 400 milli- | 
microns .. 

* Particularly well-suited for gradient elution techniques- 
even when highly absorbing solvents are utilized 

* Monochromator-coupled hydrogen light source permits 
selective dialing across UV spectrum 

+ Automatic chart recorder marking system locates ab- 
sorbing materials by test tube 

* Compatible with all Fraction Collectors-regardless of 
make or model 1 T L. EA 3D I D 

* Fully transistorized for long, precision service \ __ 

INSTRUMENT COMPANY 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P.O. Box 244 * LaGrange, Illinois * Fleetwood 4-5656 

Regional Offices: New York, New York, 520 Fifth Avenue, TN 7-1998; San Francisco, California, 115 New Montgomery Street, EXbrook 2-0511 
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LEITZ EXCLUSIVE: the only quality microscope 
that combines these important features... 

1. Single-knob focusing combines coarse and fine focusing 
for faster, more convenient operation...saves time... 

simplifies your microscope studies...lets you work in 
greater comfort and ease. 

The world's finest optics... high precision construction 
. . the most exacting operation - all in a moderately 
priced instrument. 

3. Accepts all standard slide sizes. Mechanical stage accepts 
both 3" x 1" and 3" x 2" slides. 

4. Retractable spring-load mounts on high-powered objec- 
tives provide positive protection against damage to slide 
or front lens. 

ram, --- 

BINOCULAR MEDICAL AND LABORATORY MICRO- 
SCOPE SM. Equipped with inclined binocular body; 
mechanical stage; two-lens condenser with swing-out upper 
element and iris diaphragm; quadruple nosepiece; mirror 
and fork. Optical outfit with achromats 3.5x, 10x, and 45x 
and 100x oil immersion with spring-loaded mounts plus 
lOx eyepieces. 

MONOCULAR MEDICAL 
AND LABORATORY 
MICROSCOPE SM. Same as 
above, but equipped with 
inclined monocular tube. If 
desired, monocular microscope 
can be converted to a binocu- 
lar unit in a simple one-step 
operation. 

LEITZ TECHNICAL SERVICE 
is unique in the United States, providing 
one of the most extensive service and 

repair facilities in the field of scientific 

instruments. 

b. Anti-reflection coating on tubes and optics throughout. 

6. Extra-wide objective magnification range 45-1250x. 

7. Monocular or binocular body rotatable 360? with one- 
step locking at any point. 

8. Variety of mechanical stages available. 

9. Selection of attachable illuminators, interchangeable 
with mirror. 

10. Wide-field or high-eyepoint eyepieces (for wearers of 

glasses) available at slight extra cost. 

11. Contour-fitted carrying case protects microscope. 

GET ALL THE FACTS... WRITE FOR LITERATURE... 
for full information on all the important new features and 
conveniences built into the latest SM microscope. 

FILL OUT COUPON... MAIL TODAY ! 

I I 
E. LEITZ, INC. Dept. SC-525 

468 Park Avenue South, New York 16, New York 
Gentlemen: Please send me complete information on the: 
F Model SM microscope. m 

E Kindly have representative D phone or OE write me 
for appointment to demonstrate SM microscope at no 
obligation to me. 

* nmo ___ 
I 
I 
I 
I 
I 
I 

Address 

City. Stafte 
I 

I Telephone I 

37761 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
Distributors of t h e world - f a m o u s products of 
Ernst Leitz G. m. b, H., Wetzlar, Germany-Ernst Leitz Canada Ltd. 

LEICA CAMERAS * LENSES- PROJECTORS . MICROSCOPES * BINOCULARS 
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Dangerous Tranquility 
In late January 1962 my attention was attracted to an outbreak of 

congenital malformations in children in Germany and its possible rela- 
tion to a specific drug. Because of my interest in congenital malforma- 
tions of the heart I decided to examine the situation myself. 

The malformation was phocomelia, which is characterized by reduc- 
tion in the length of the long bones of the arms or legs, or both. In 
extreme cases the appendages are reduced to completely functionless 
nubbins. Occasionally the external ear is absent, and in the most severe 
cases the visceral organs are badly malformed. 

Phocomelia has long been known as a rare malformation. In Ger- 
many, a few cases were seen in 1959, more were seen in 1960, and 
cases in "epidemic" numbers were seen in 1961. By November 1961, 
W. Lenz of Hamburg and W. G. McBride in Australia suggested that 
the outbreak was connected with the use of a new sleeping pill and 
tranquilizer containing thalidomide [alpha-(N-phthalimido)glutarimide]. 
A. Spiers in Scotland confirmed the relation by showing that the mothers 
of at least eight out of ten of the affected babies had taken the drug. 
Thalidomide was on trial in the United States, but fortunately it had 
not been approved for use by the Food and Drug Administration, 
owing to the fact that polyneuritis developed in some users and owing 
also to Dr. Frances O. Kelsey's doubt about the safety of its use in 
pregnancy. 

The drug was first marketed in Germany in 1958, and by 1960 it 
had become Germany's most popular sleeping tablet and tranquilizer. 
It was sold without prescription until the polyneuritis showed up; there- 
after it was sold freely on prescription. 

Thalidomide was withdrawn from the market in Germany by Novem- 
ber 1961 and slightly later in England, Australia, and Canada. Much ad- 
ditional circumstantial evidence of the relation between thalidomide 
and phocomelia has now been collected. Lentz (personal communication) 
has studied 50 cases of women whose offspring have phocomelia and 
who had also taken the drug during pregnancy. He finds that the 
period of sensitivity is between days 30 and 60 after the last menstrual 
period, and that in most cases the drug had been taken between days 
30 and 50. In those cases in which the date of conception was known, 
the period of sensitivity was from the 28th to the 42nd day. 

The most conservative estimate is that by August 1962 some 3500 
babies with phocomelia will have been born in Germany and several 
hundred will have been born in England and elsewhere. 

Definite proof that thalidomide does cause phocomelia must await 
further confirmatory animal experimentation or cessation of the out- 
break in August 1962, 8 months after withdrawal of the drug. Never- 
theless, the circumstantial evidence that this drug does cause congenital 
malformations is so strong, and the effects on the children are so 
terrible, that I feel the situation should be brought to the immediate 
attention of the public in this country. It is also important to remember 
that in many instances the damage is done before the mother knows 
she is pregnant. Therefore, young women must learn to be cautious 
about new drugs. Until new laws have become effective, and indeed 
until research for the proper tests on pregnant animals has been com- 
pleted, physicians must bear in mind that sleeping tablets, tranquilizers, 
and other apparently innocent drugs may do terrible harm to the 
rapidly growing embryo and the unborn child.-HELEN B. TAUSSIG, M.D., 
Johns Hopkins Hospital, Baltimore, Md. 

(This editorial is based on a longer editorial to be published soon in 
the New England Medical Journal.) 
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THE NEW PACKARD NARROW CONSOLE AUTO- 
GAMMA? SPECTROMETER SYSTEM FEATURES A 
100 SAMPLE CAPACITY WITH CONSTANT BACK- 
GROUND...attained by means of a patented sample 
changer which locates the test tubes peripherally 
around the lead-shielded, well-type detector. Because 
the distance from detector to each sample remains 
constant, background remains constant even when 
"hot" samples are located adjacent to samples with 
little or no activity. 

Another unique feature of the Model 402 Auto- 
Gamma Spectrometer is a narrow window and expander 
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NEW 3-CHANNEL LIQUID SCINTILLATION SPECTROMETERS provide 
important performance features: RELIILITY All-transistorized circuitry and high- 
gain, low-noise photomultiplier tubes assure stability and reproducibility. SIMPLICITY 
OF OPERATION Single-labelled, intermixed, and double-labelled samples can be 
measured with a single setting of high-voltage controls. :?Q&O F!Y OF ?'ACE 
AND COST An exclusive design combines three scalers and a timer in a single 
compact chassis. CONEN E Versatile readout options, 150 sample capacity, 
and sample programming deliver data with minimum time and effort. 
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USERS OF LIQUID SCINTILLATION SPECTROMETRY can now enjoy in- 

creased freedom from routine laboratory procedure and burdensome computations. 
Nuclear-Chicago's new systems combine programmed 3-channel operation with 

automatic calculation capability. 

u-I- 

Figure f-Nuclear-Chicago's 3-channel the counting program for al/ or any por- 
liquid scintillation spectrometer automat- tion of the 150 samples, the instrument 

ically programs 150 samples in a tem- automatically counts and records activity 
perature-controlled chamber. Model 724 in three separate channels for any two 
is equipped with a digital printer and beta-emitting isotopes. With Model 725, 
Model 725 with an automatic printing counts per minute and channels ratio 
calculator. These new systems offer un- data for quench correction are printed 
paralleled control, speed, and flexibility for each sample permitting conversion 

of operation. Once you have established to absolute counting efficiency. 



CHANNELS RATIO CALCULATED 
AUTOMATICALLY 
TO SOLVE PROBLEMS 
OF QUENCH CORRECTION 

Nuclear-Chicago's new 3-channel sys- 
tems permit the automatic application 
of the channels ratio method to the 
problem of quench correction. 

Quenching causes a shift of the spec- 
trum toward lower energies resulting 
in a variable loss of counting efficiency. 
The causes of quenching are: (1) a col- 
ored sample may absorb some light 
photons before they leave the bottle, 
(2) the sample solute may interfere with 
the scintillation process (chemical 
quenching), and (3) dilution of a scintil- 
latorcan lead to effects similarto chemi- 
cal quenching where the energy trans- 
fer process may be inhibited. 

The amount of quenching occuring in 
any carbon, tritium, or other beta-emit- 
ting sample is given by the channels 
ratio. This is automatically calculated 
by the 725 system enabling the investi- 
gator to obtain absolute counting effi- 

Figure 2-Correction curve for tritium 
showing absolute counting efficiency 
plotted against channels ratio. 

Figure 3-Typical channel settings on 
Nuclear-Chicago's automatic system for 
high-efficiency counting of two isotopes, 
intermixed, with simultaneous quench 
correction. Once established for the 
isotopes being measured, these channel 
settings are valid for all subsequent 
counting runs. 

ciency for each sample regardless of 
the amount or type of quenching. A 
single setting of the system and a single 
counting run accomplish automatic 
counting of any sequence of tritium 
and carbon samples with simultaneous 
calculation of channels ratio for quench 
correction. Further, the instrument cal- 
culates quench correction data for the 
higher energy isotope in double- 
labelled samples. 

Only one measurement of each sample 
is required. Pipetting errors associated 
with the internal standardization method 
of quench correction are eliminated. 

The number of counts occuring in any 
one channel and the channels ratio 
will change if quenching is taking 
place. A standard correction curve of 
channels ratio vs. efficiency (figure 2) 
is prepared for each isotope. Absolute 
efficiency for each isotope can be read 
directly from the curve. 

The 3-channel system can then be set 
as illustrated in figure 3. Channels #1 
and #2 divide the tritium spectrum. At 
the same time Channel #2 covers most 
of the carbon spectrum and together 
with Channel #/3 provides a measure 
of carbon quenching. 

ELEGANT, COMPACT 
MECHANICAL AND ELECTRONIC 
DESIGN CONSERVES 
LABORATORY SPACE 

All control and readout functions of 
Nuclear-Chicago's liquid scintillation 
spectrometers are housed in a single, 
compact desk-top data and control con- 
sole (figure 4) that can be operated at 
any distance up to ten feet from the 
sample changer. This exclusive design 
permits the investigator to place the 
console at his desk or other convenient 
locations. 

Three chassis comprise the control 
and data console: a digital printer or 
printing calculator, a transistorized 3- 
scaler and timer chassis, and a tran- 
sistorized 3-channel spectrometer. The 
3-chassis console measures only 16" 
by 19" by 20". 

The scaler-timer chassis contains three 
fully transistorized scalers and a tran- 
sistorized timer. This instrument pro- 
vides readout in electronic, numerical 
display of time (figure 5A) or count 
(figure 5B) from any of the three scalers. 
Readout mode is selected by a front 
panel switch. 

or 

- t 

Figure 4-Desk-top control and data con- 
sole. 

Figure 5A-A turn of a switch shows 
"live" time in minutes and hundredths. 

Figure 5B-A further turn of the switch 
shows counts accumulating in scaler 
A, B, or C. 

Figure 6-View inside scaler-timer chas- 
sis. Refined printed circuit techniques 
provide assured reliability. The circuit 
boards are labelled with their individual 
functions and arranged in a modular 
construction that minimizes maintenance 
problems. 
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NUCLEAR-CHICAGO'S LIQUID SCINTILLATION SPECTROMETERS 
MULTIPLY EFFICIENT USE OF LABORATORY RESOURCES 

'TO SUa T YOUr 
COUNTING R.EQUIREMENTS 

AND BUDGET 

Sample number and time or counts are 
displayed by in-line numerical readout. 
Model 724 prints sample number, time, 

.27 
1 3.5 6 

1 4,0 7 20. 0 
1 0, 3 1 .O0 0 
10, 0 0 C. 0 0 .o.o c. o o 

1? 0 3 7.7: 5 
: 760989 

: :7137.4 6 
7: 3.3 3: 
9 :.9 0 

.2 8 
7.2 6 

3,2 1 0.0 0 
1 7,0 2 6.0 0 
1 , 0 00.0 0 

44 2.1 4 
2,3 4 55. 7 
1,3 7 74 1: 

5 3 0.4 0 
5 & 87 3 

Figure 7-Representation of data printout 
in typical case of intermixed carbon and 
tritium samples. Unshaded area of tape 

and each scaler's accumulated counts. 
Model 725 offers the further capability 
of automatic calculation of counts per 
minute for each channel and calcula- 
tion of proper channels ratio for quench 
correction. Both models offer additional 
outputs for other computing or data 
handling equipment if desired. 

Tritium Sample 

Sample No ................................................ . 27 

Time, Minutes & Hundredths of a Minute ......... 13.56 

Total Counts, Channel No. 1............................1 4,072 

Total Counts, Channel No. 2 ..............................10,319 

Total Counts, Channel No. 3 ..............................10,000 

CPM,iChannel No. 1: ........ .. I......... ........... . 1,037 

CPM,Channel No . ..... .....6......... .., .. 

:CPM, Channel NOp.3:....;.;!...::,... .:.. 737 

Ratio No. 1, CPMChan. No.:2/CPM Chan, No; 1 .733 

Ratio No. 2, not significant for tritium.......... . 

Carbon Sample 

Sample No ......................................................... 28 

Time, Minutes & Hundredths of a Minute......... 7.26 

Total Counts, Channel No. 1 .............................. 3,210 

Total Counts, Channel No. 2 ...............................17,026 

Total Counts, Channel No. 3 ..............................10,000 

CPM, Channel No. 1 .................... . ................. 442 

CPM, Channel No. 2 .......... . ... ... .......... 2,345 

CPM, Channel No. 3.. ...1.. . .; . ..,......;; 1?377 

Ratio No. l, not significant for carbon....... ........ 

Ratio No. 2, CPM Chan. No. 3/CPM Chan. Nd. 2 .587 

depicts data listing functions of Model 
724. The shaded area illustrates the addi- 
tional calculation capability of Model 725. 

SAMPLE SELECTIION 

OPERATIING ADVANTAGES 

The mechanical heart of Models 724 
and 725 is the automatic sample changer 
in its custom-built controlled-tempera- 
ture chamber. The changer offers a 
capacity of 150 samples. The. counting 
sequence of individual samples or 
groups of samples can be programmed 
to the work load of your own laboratory. 

Many research groups require a means 
of counting selected sample series 
ahead of those that may already have 
been placed in the sample changer, 
This is especially true when the changer 
is frequently loaded to capacity. Nu- 
clear-Chicago's automatic program- 
ming now fills this requirement. 

Automatic programming permits pref- 
erential counting of important samples 
while samples from other projects re- 
main undisturbed in the changer. 

CUSTOM-ENGINEERED 

FULL CONTROL OF 
OPERATING T EMP :ERATURE 

The instrument's precisely adjustable 
controlled temperature chamber allows 
you to choose the optimum temperature 
for best results. The unique design of 
the photomultiplier tubes and amplifier 
circuits used in Nuclear-Chicago in- 
struments allows you to operate effi- 
ciently within a range of -10?C to room 
temperature. Operation at +5?C is par- 
ticularly important in avoiding error due 
to freezing of samples in aqueous 
solution. 

FURTHER TECHNICAL 
DATA AVAILABLE 

Comprehensive specifications on Mod- 
els 724 and 725 are available from your 
Nuclear-Chicago sales engineer or our 
home office. 

333 E. HOWARD AVE. DES PLAINES, ILL. 
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BRONWILL 
CONSTANT 

TEMPERATURE 
CIRCULATOR 

Here's everything you need in 
one compact unit. Smaller, 
lighter weight and more accu- 
rate (to +0.01?C), this new 
model instantly converts any 
suitable container to an effi- 
cient, closely controlled, con- 
stant temperature bath or 
circulating system. Easy to use 
-easy to store-always ready 
for the next bath. Like more 
information? Just drop us a 
note and we'll rush complete 
data. 
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Engineering (M) Engineering (M) 

The program of Section M (L. K. 
Wheelock, Engineers Joint Council) 
will include one or more sessions on 
technical information flow and on sci- 
ences in engineering education. Section 
M will cosponsor the program of the 
Conference on Scientific Manpower. 

The Tau Beta Pi Association (Robert 
H. Nagel, University of Tennessee) will 

sponsor an address of general interest 
by a prominent engineer or scientist 
(29 Dec.). 

Medical Sciences (N) 

As in previous years, Section N will 
have a four-session symposium (27 and 
29 Dec.), with participants coming 
from all parts of the country. The gen- 
eral subject is new concepts regarding 
biological control mechanisms. The ses- 
sions and their chairmen are "Repres- 
sion mechanisms" (Boris Magansanik, 
M.I.T.); "Feedback mechanisms" (H. 
Edwin Umbarger (Cold Spring Harbor); 
"Hormonal phenomena" (Earl W. 
Sutherland, Western Reserve); and 
"Permeability phenomena" (Charles R. 
Park, Vanderbilt). The vice-presidential 
address will be given by DeWitt Stettin, 
Jr. (National Institute of Arthritis and 
Metabolic Diseases). 

A new affiliate of the AAAS, the 
Academy of Psychoanalysis (Sandor 
Rado, 235 E. 73rd St., New York) will 
meet from 28 to 30 December, with one 
or more business meetings and four 
scientific sessions. The general title of 
the meeting will be "Violence," and the 
sessions will be on neurophysiology and 
ethology, anthropology and sociology, 
psychoanalysis, and large-group rela- 
tionships. 

The A merican Physiological Society 
and the Bioscience Programs of the 
Office of Space Sciences of the National 
Aeronautics and Space Administration 
will jointly sponsor a symposium on 
"Life Support in Space: Basic Phys- 
iology and Systems Design." Coordina- 
tors are Robert E. Smith (Department 
of Physiology, UCLA Medical Center), 
and Orr E. Reynolds (director of Bio- 
science Programs, NASA). 

The American Psychiatric Associa- 
tion, Committee on Research (Milton 
Greenblatt, George H. Grosser, and 
Henry Wechsler, all of Massachusetts 
Mental Health Center and Harvard 
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The A merican Physiological Society 
and the Bioscience Programs of the 
Office of Space Sciences of the National 
Aeronautics and Space Administration 
will jointly sponsor a symposium on 
"Life Support in Space: Basic Phys- 
iology and Systems Design." Coordina- 
tors are Robert E. Smith (Department 
of Physiology, UCLA Medical Center), 
and Orr E. Reynolds (director of Bio- 
science Programs, NASA). 

The American Psychiatric Associa- 
tion, Committee on Research (Milton 
Greenblatt, George H. Grosser, and 
Henry Wechsler, all of Massachusetts 
Mental Health Center and Harvard 
Medical School) will sponsor a five- 
session program on "Human Reactions 
to Unknown or Impending Disaster." 

Medical School) will sponsor a five- 
session program on "Human Reactions 
to Unknown or Impending Disaster." 

Quality-conscious investigators have 
praised the exceptional clarity of Flow 
Laboratories' pooled calf serum. The 
serum is collected from the jugular 
veins of freshly slaughtered calves, 
with stomach fluid contamination care- 
fully excluded. Processing is completed 
within 12 to 24 hours by refrigerated 
continuous - flow centrifugation and 
Millipore filtration. Sterilization 
is accomplished by filtration 
through a 0.22 micron pore 
size. 

Flow Laboratories' calf serum remains 
clear even after repeated cycles of 
freezing and thawing. All sera, as well 
as media are carefully checked for 
sterility and thoroughly tested on sen- 
sitive cell cultures before they are 
released for shipment. Serum is pack- 
aged in 100 ml and 400 ml quantities 
. . . also available in bulk quantities. 

A descriptive catalog with prices is 
available, listing Flow Laboratories' 
quality stock of primary and serially 
propagated cell cultures and related 
media, sera and reagents. 

1 8 0 1 N. MOORE ST R E E T 

A R L INGTON, VIRGIN I A 
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THESE 
TWO NEW 
METTLE R 
TYPE S 
BALANCES 
ARE IDENTICAL 

ONE 

IS A 
BETTER BUY! 
Because you're protected by Will's exclusive double 
guarantee-the manufacturer's warranty backed up 
by an unconditional guarantee of satisfaction by Will. 

More reasons? Every Mettler Balance is installed by a 
Will technician . .. and a service check is conducted at 
no charge within one year after installation. Delivery 
is prompt, and you're always welcome back to use the 
industry's finest service facilities. 

You choose from almost 1000 brands, over 20,000 
items when you buy from Will. Your Will representa- 
tive has a complete technical reference file on prac- 
tically every one of them. 

We like to think you can't make a better buy any- 
where. Shop around and see if you don't agree. 

METTLER DIGITAL 
ANALYTICAL BALANCES . _ANALYTICAL BALANCES_ The new approach to per- 

fection in weighing. Digi- 
tal readout to the last decimal saves error and fatigue. 
Beam with temperature compensation assures greater 
sensitivity stability. 
Functional form, larger pan, easy-to-use compartment 
with all around clearance and greater lighting. 
Wider optical range (1000 mg for Macro S5, 100 mg for 
Semi-Micro S6) gives differential weighing without weight 
calibration error. 
Write for technical literature or free demonstration. 
No obligation. 

Specialists in the distribution and service of scientific supplies 

I x TTT L T CORPORATION 
I;} WL L.J L AND SUBSIDIARIES 

\ / ROCHESTER 3, N. Y. NEW YORK 52, N. Y. * BUFFALO 5, N. Y. 
ATLANTA 25, GA. * BALTIMORE 24, MD. * SO. CHARLESTON 9, W. VA. 
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The session topics will be "General 
approach," "Psychological reaction to 
arbitrary authority and power." "Emo- 
tional reactions to the threat of nuclear 
war," "Reaction to natural catastrophe," 
and "Political reactions in the face of 
uncertainty." 

Dentistry (Nd) 

Section Nd (Ned B. Williams, Uni- 
versity of Pennsylvania School of Den- 
tistry) will have a two-session sym- 
posium on hard-tissue destruction (29 
Dec.). The program will be cospon- 
sored by the American College of Den- 
tists, the American Dental Association, 
and the International Association for 
Dental Research, North American Di- 
vision. 

Pharmacy (Np) 

The 3-day program of Section Np 
(John E. Christian, Purdue) will in- 
clude sessions for contributed papers in 
hospital pharmacy, other sessions for 
contributed papers, and a symposium 
"Uses of Computers in Research and 
Practice," 29 Dec. The section lunch- 
eon, with the vice-presidential address 
by John Autian (University of Texas), 
and a dinner will be held 27 Dec. 

Section Np's entire program will be 
cosponsored by the American Associa- 
tion of Colleges of Pharmacy, the Amer- 
ican College of Apothecaries, the Amer- 
ican Society of Hospital Pharmacists, 
the A merican Pharmaceutical Associa- 
tion, Scientific Section, and the National 
Association of Boards of Pharmacy. 

Agriculture (O) 

Section O (George W. Irving, U.S. 
Agricultural Research Service) will have 
a four-session symposium on food 
quality "Production Practices and Proc- 
essing." The individual sessions will be 
on genetic and environmental factors, 
protection of food crops against insects 
and diseases, processing factors, and 
quality evaluation and measurement. 
Considered in each session will be 
cereals, fruits, vegetables, meats, dairy 
products, poultry, and eggs. 

At luncheon meetings invited papers 
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Considered in each session will be 
cereals, fruits, vegetables, meats, dairy 
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At luncheon meetings invited papers 
will be presented on such overall 
aspects of the symposium subject as 
pharmacological factors in food quality 
and nutritional aspects of processed 
food. 
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Use of Natural Airborne Radioactivity 
to Ev( luate Filters for Alpha Air Sampling 

To test collection efficiency of alpha air sam- 

pling tiit pfielters llpore AA (.8) filters were used 
as points of reference. Simultaneous samples 
were taken in parallel with 1. Millipore AA 

(reference filter) and 2. the test filter. Alpha 
activity penetrating the test filter was col- 
lected on an MF AA backup filter set in series. 

ZnS (Ag) fluors and p hotomiltiplier t ubes 
detected activity; amplifier scal ers recorded 
c ounts. 
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Millipore? filters are available in eleven pore- 
size grades from 5,u down to lOm,. They retain 
on their surfaces all particles larger than rated 

pore size. 
When writing for technical information please 
state your fields of interest. 

Mllipore CORPORATION 

Dept. S, Bedford, Massachusetts 
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Industrial Science (P) 

Section P (Allen T. Bonnell, Drexel 
Institute) is considering presentation of 
a symposium on communication in its 
broader aspects. It will also cosponsor 
the symposium on management science 
of the Institute of Management Sci- 
ences. Past vice-president S. O. Morgan 
(Bell Telephone Laboratories) will give 
the vice-presidential address at the an- 
nual luncheon. The Section will also 
give the 7th Industrial Citation Dinner. 

The Institute of Management Sci- 
ences (Burton V. Dean, Case Institute 
of Technology) will have four sessions, 
as follows: "The Use of Judgments in 
Models of Decision Making" (26 Dec.); 
"Research and Development Manage- 
ment" (26 Dec.); "Experimental Design 
in Simulation" (27 Dec.); and "History 
of the Theory of Decision Making" (27 
Dec.). These sessions probably will be 
cosponsored, respectively, by sections 
K-Social and Economic Sciences, 
P-Industrial Science, U-Statistics, and 
L-History and Philosophy of Science. 
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the American Educational Research 
Association (30 Dec.); four or more 
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Dec.); and the vice-presidential ad- 
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group of papers on the natural history 
of the Philadelphia area. On 29 Decem- 
ber papers on nature instruction, and 
acquisition of areas for nature study 
will be presented, and in the evening 
the annual banquet will be held, at the 
Academy of Natural Sciences. The field 
trip with the National Association of 
Biology Teachers will probably be to 
Brigantine National Wildlife Refuge, 
New Jersey (30 Dec.). 

For details of the annual national 
meeting of the National Association of 
Biology Teachers, see the summary 
given under "Biological Sciences (FG)." 

The National Association for Re- 
search in Science Teaching (George G. 
Mallinson, Western Michigan Univer- 
sity) will schedule its usual research 
symposium. 

After the joint meeting of the science 
teaching societies, there will be a meet- 
ing of the National Science Teachers 
Association (Majorie Gardner, NSTA, 
Washington, D.C.). This will consist 
of two sessions-one afternoon ses- 
sion (27 Dec.) and one morning ses- 
sion (28 Dec.). 

Science Service (Leslie V. Watkins, 
Science Service) will sponsor a session 
on a science youth program (29 Dec.). 
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Information and Communication (T) 

The Association's 19th section, the 
new Section T-Information and Com- 
munication (Phyllis V. Parkins, Biologi- 
cal Abstracts) will hold its first regular 
meeting on 29 December, under the 
auspices of the Section Committee. As 
stated when the Section was organized, 
its primary aim is to bring information- 
communication experts and practising 
scientists together, for their mutual 
benefit. The morning will be reserved 
for invited speakers on information 
systems in use abroad. After a "Dutch 
treat" luncheon, with a well-known 
speaker who will deal with some of the 
larger aspects of scientific information 
and communication, the afternoon will 
be devoted to the vice-presidential ad- 
dress of George Seielstad and invited 
papers on topics still to be decided. 

Statistics (U) 

Organization of the Association's 
20th section, Section U-Statistics, was 
authorized at the 1961 Council Meet- 
ing. The new section is planning a 
session on decision theory, to be held 
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jointly with Section A; one on astron- 
omy, 'to be held jointly with Section 
D; one on Tribolium experiments, to be 
held jointly with Section F; and one 
on genetics, to be held jointly with the 
Biometric Society, ENAR, and the So- 
ciety for the Study of Evolution. Ses- 
sions on developments in mathematical 
psychology, on the evaluation of statis- 
tics on ethnic origin, and on economic 
statistics are tentatively being planned. 

Sessions on the teaching of statistics 
are also planned, with a view to helping 
individuals who are called upon to teach 
statistics even though their primary in- 
terests are in other areas. There will 
also be contributed papers. 

Jerzy Neyman (University of Cali- 
fornia, Berkeley) will give a vice- 
presidential address, on "Statistics as a 
servant of all the sciences and as an 
independent discipline." A general dis- 
cussion of the purposes of Section U 
and of its future program will be de- 
veloped around this address. 

A social event-either a smoker or a 
dinner-for persons interested in statis- 
tics, and their guests, is tentatively 
planned. 

Cooperating with Section U in the 
arrangements is a committee of the 
Philadelphia Chapter of the American 
Statistical Association (John de Cani, 
University of Pennsylvania, chairman). 

Science in General (X) 

A number of organizations, too gen- 
eral in their interests to be placed in any 
sectional series or under any specific 
discipline, will constitute the "X series" 
in the printed General Program. In this 
preliminary synopsis, the programs of 
two of these-the Academy Conference 
and the Conference on Scientific Man- 
power-have already been mentioned, 
under "Other General Events." 

The American Geophysical Union 
(Waldo Smith, AGU, Washington, 
D.C.) will cosponsor appropriate ses- 
sions. 

The regular annual meeting of the 
National Association of Science Writers 
(Nate Haseltine, Washington Post) with 
the AAAS will include a business ses- 
sion and a dinner. A feature of the 
latter will be the fourth presentation of 
the new series of the AAAS-George 
Westinghouse Science Writing Awards 

jointly with Section A; one on astron- 
omy, 'to be held jointly with Section 
D; one on Tribolium experiments, to be 
held jointly with Section F; and one 
on genetics, to be held jointly with the 
Biometric Society, ENAR, and the So- 
ciety for the Study of Evolution. Ses- 
sions on developments in mathematical 
psychology, on the evaluation of statis- 
tics on ethnic origin, and on economic 
statistics are tentatively being planned. 

Sessions on the teaching of statistics 
are also planned, with a view to helping 
individuals who are called upon to teach 
statistics even though their primary in- 
terests are in other areas. There will 
also be contributed papers. 

Jerzy Neyman (University of Cali- 
fornia, Berkeley) will give a vice- 
presidential address, on "Statistics as a 
servant of all the sciences and as an 
independent discipline." A general dis- 
cussion of the purposes of Section U 
and of its future program will be de- 
veloped around this address. 

A social event-either a smoker or a 
dinner-for persons interested in statis- 
tics, and their guests, is tentatively 
planned. 

Cooperating with Section U in the 
arrangements is a committee of the 
Philadelphia Chapter of the American 
Statistical Association (John de Cani, 
University of Pennsylvania, chairman). 

Science in General (X) 

A number of organizations, too gen- 
eral in their interests to be placed in any 
sectional series or under any specific 
discipline, will constitute the "X series" 
in the printed General Program. In this 
preliminary synopsis, the programs of 
two of these-the Academy Conference 
and the Conference on Scientific Man- 
power-have already been mentioned, 
under "Other General Events." 

The American Geophysical Union 
(Waldo Smith, AGU, Washington, 
D.C.) will cosponsor appropriate ses- 
sions. 

The regular annual meeting of the 
National Association of Science Writers 
(Nate Haseltine, Washington Post) with 
the AAAS will include a business ses- 
sion and a dinner. A feature of the 
latter will be the fourth presentation of 
the new series of the AAAS-George 
Westinghouse Science Writing Awards 
for excellence in science writing in 
newspapers and magazines (27 Dec.). 

The national convention of the Sci- 
entific Research Society of America 
(Donald B. Prentice, Yale) is scheduled 
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This convenient combination pro- 
vides greater ease and safety in 
handling. Prevents contamination 
from the air and reduces evapora- 
tion to approximately 1/2 that of 
conventional Erlenmeyer flasks and 
cotton plugs. Immediate shipment 
on 7 sizes (ml.): 25, 50, 125, 250, 
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C O L E M A N C O L E M A N 

Proven in Proven in 
automated 

nitrogen 
analysis 

Now in use in hundreds of labora- 
tories, the automated Coleman 
Nitrogen Analyzer is providing 
rapid and exacting results for an 
almost unlimited range of materials. 

From foods to fertilizers, from plas- 
tics to petroleum derivatives, from 
biological materials to organic in- 
termediates-the instrument is sup- 
plementing or replacing both the 
manual Dumas and the Kjeldahl 
methods. 

Operation of the instrument is sim- 
ple. The operator is required merely 
to weigh and install the sample, to 
actuate the instrument, and 8 min- 
utes later to read and record nitro- 
gen volume from a digital counter. 

Thus, an analyst without extensive 
training in microchemistry can pro- 
duce excellent results in both rou- 
tine investigations and in research. 

Find out how the Coleman Nitrogen 
Analyzer can benefit your labora- 
tory - ask for Bulletin SB-258A 
and a demonstration. 
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for 29 December. The award of the 
William Procter prize and the annual 
RESA address will follow the luncheon, 
to be held jointly with the Society of 
the Sigma Xi. 

The annual meeting of Sigma Delta 

Epsilon, graduate women's scientific 

fraternity (Dorothy Quiggle, Pennsyl- 
vania State University) will include a 
luncheon (27 Dec.), for all women in 
science and the grand chapter dinner 
and meeting (28 Dec.). A headquarters 
room will be maintained throughout the 

meeting period (26-29 Dec.). 
The 63rd annual convention of the 

Society of the Sigma Xi (Thomas T. 

Holme, Society of the Sigma Xi, New 

Haven) will be held on 29 December, 
after the joint luncheon with RESA. In 
the evening the Society will join with the 
United Chapters of Phi Beta Kappa 
(Carl Billman, Phi Beta Kappa, Wash- 

ington, D.C.) in sponsoring an address 
by a prominent scientist. Since the in- 

auguration of the series in 1922, these 

distinguished lectures, of interest to all 

participants, have been a special feature 
of the Association meeting. 

Call for Papers by Sections 

Nine sections of the Association will 

arrange sessions for contributed papers 
at the Philadelphia meeting. The secre- 
taries or program chairmen to whom 
titles and abstracts should be sent, not 
later than 30 September, are as follows: 
C-CHEMISTRY. James R. White, Socony 

Mobil Oil Company, Box 1025, 
Princeton, N.J. 

D--ASTRONOMY. Frank Bradshaw 

Wood, Flower and Cook Observa- 

tory, University of Pennsylvania, 
Philadelphia 4. 

E-GEOLOGY AND GEOGRAPHY. Richard 

H. Mahard, Department of Geology 
and Geography, Denison University, 
Granville, Ohio. 

G-BOTANICAL SCIENCES. Harriet B. 

Creighton, Department of Botany 
and Bacteriology, Wellesley College, 
Wellesley 81, Mass. 

H-ANTHROPOLOGY. Eleanor Leacock, 
Bank Street College of Education, 69 
Bank Street, New York 14, N.Y. 

K-SOCIAL AND ECONOMIC SCIENCES. 

Donald P. Ray, National Institute of 
Social and Behavioral Science, 863 

Benjamin Franklin Station, Wash- 
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Here is an assembled Ealing Kit- 
our Small Mass Spectrometer. 

Dr. John Dewdney designed it at 
Dartmouth University. The AAPT 
chose it for the Apparatus Drawings 
Project. Ealing now offers it as an un- 
assembled kit for just $235.00. 

Here is a simple, static-field mass 

spectrometer. Designed as a meaning- 
ful undergraduate (senior) laboratory 
& research instrument, its principle of 

operation is simple enough for fresh- 
man demonstrations. 

The flexible design provides for the 
adjustment of such parameters as mag- 
net position, slit width and height, and 
a variety of sources and detectors. 
Large ion currents are easily meas- 
ured or displayed on an oscilloscope. 
A resolving power (m/Am) of 75 has 
been obtained with the potassium iso- 
topes K"1 and K39. 

As a mass spectrometer, it demon- 
strates first-order direction focusing in 
a sector magnetic field. It provides ex- 
cellent open-end investigations on dis- 
persion, resolving power, and relative 
isotope abundance. 

As a general vacuum instrument, it 
demonstrates the dependence of gauge 
ion current on electron emisssion and 
various electrode voltages. 

There are eight more Ealing Kits in- 
cluding a Large Electromagnet, an 
Omegatron, NMR and EPR kits. Sim- 
ply write KITS on a postcard for full 
details. Do it now. 

THE Ealing CORPORATION 

33 University Road, 

Cambridge 38, Massachusetts 

Telephone: 617- KI 7-5760 
Cable: Ealing 
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Hall, University of Kansas, Law- 
rence. 

U-STATISTICS. Morris B. Ullman, 7604 
Cayuga Avenue, Bethesda, Md. 

Although the general deadline is 30 
September, most sections, and subse- 
quently the AAAS office, would be 
happy to receive titles in advance of 
that date. 

Meetings 

Forthcoming Events 
June 

25-27. American Soc. of Heating, Re- 
frigerating and Air-Conditioning Engi- 
neers; Inc., annual, Miami Beach, Fla. 
(ASHRAE, United Engineering Center, 
345 E. 47 St., New York 17) 

25-27. National Convention on Military 
Electronics, annual, Washington, D.C. 
(J. J. Slattery, Electronics Div., Martin 
Co., Baltimore, Md.) 

25-28. Society for Investigative Derma- 
tology, Chicago, Ill. (H. Beerman, SID, 
255 S. 17 St., Philadelphia 3, Pa.) 

25-29. Coordination Chemistry, intern. 
conf., Stockholm, Sweden. (L. G. Sillen, 
Dept. of Inorganic Chemistry, Royal Inst. 
of Technology, Stockholm 70) 

25-29. Gordon Research Conf. on Nu- 
clear Chemistry, New London, N.H. (W. 
G. Parks, Univ. of Rhode Island, Kings- 
ton) 

25-29. Nobel Physicists, Lindau im 
Bodensee, Germany. (Stindiger Arbeits- 
ausschuss fur die Tagungen der Nobel- 
preistrager in Lindau, Postfach 11, Lindau 
im Bodensee) 

25-29. Theoretical Interpretation of 
Upper Atmosphere Emissions, intern. 
symp., Paris, France. (J. W. Chamberlain, 
Yerkes Observatory, Williams Bay, Wis.) 

25-30. Alpine Tundra Ecology, seminar, 
Estes Park, Colo. (M. Potts, Rocky Moun- 
tain Natl. Park, P.O. Box 1080, Estes 
Park) 

25-30. Electromagnetic Theory and An- 
tennas, symp., Copenhagen, Denmark. 
(Symp. Secretary, 0ster Voldgade 10G, 
Copenhagen K.) 

25-20 July. National Science Founda- 
tion, Summer Conf. for College Teachers 
of the History of Mathematics, Ann 
Arbor, Mich. (P. S. Jones, Dept. of Mathe- 
matics, Univ. of Michigan, Ann Arbor) 

26-28. American Assoc. of Physics 
Teachers, Northfield, Minn. (R. P. Winch, 
Williams College, Williamstown, Mass.) 

26-28. American Meteorological Soc., 
general meeting, Fairbanks, Alaska. (J. E. 
Miller, Dept. of Meteorology and Ocean- 
ography, New York Univ., University 
Heights, New York 53) 

26-29. American Home Economics As- 
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(See 18 May issue for comprehensive list) 
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TRS-50 El TRS-50 El TRS-50 El 

EASIER TO OPERATE AND MAINTAIN THAN ANY OTHER MICROSCOPE EASIER TO OPERATE AND MAINTAIN THAN ANY OTHER MICROSCOPE EASIER TO OPERATE AND MAINTAIN THAN ANY OTHER MICROSCOPE 
The Bendix? Tronscope is the greatest electron microscope value on the 
market. Versatile, dependable, simple to use, it will do more jobs for the 
money. Standard accessories for 35mm., 6x9cm. and stereo photomi- 
crography are included. Selected area, reflection, and transmission diffrac- 
tion accessories are also included. With the Bendix fixed lens system, 15-20 
Angstrom resolution can be achieved with no time-consuming alignment 
procedure. Accessibility for cleaning vital column components makes pos- 
sible an astigmatism free system in less than 5 minutes. Anyone, including 
laboratory assistants and students, can quickly become an expert with the 
easy-to-operate Tronscope. Fully warranted against 
defects in materials and workmanship; service is 
available from any of our regional Sales-Service 
Offices. For details, write to The Bendix Corporation, 
Cincinnati Division, Dept. F-5, Wasson Road, * .... ...-... 
Cincinnati 8, Ohio. In Canada: Computing Devices of 
Canada, Ltd., P.O. Box 508, Ottawa 4, Ontario. 

The Bendix Vac-Evap, the vacuum evaporator designed 

specifically for electron microscopists. Featuring a foolproof, I 
single lever vacuum control; rapid pumping speed; 

3x10 -4 mm Hg in 3'/2 minutes; an easy-to-use hinged bell 

jar; protective shutters for specimen preparation. 

Cincinnati Division 9lX 
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