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The new analytical balances in the 2600 series 
are designed on the substitution principle of 
weighing. They are ideal for routine analytical 
procedures-providing maximum convenience and 
speed of operation through table level controls 
and wide range projection scale. Also featuring 
large, convenient weighing chamber and all-metal 
(aluminum) housing. Sensitivity 1/10 mg- 
Optical Range 1000 mg-Price $715.00 
Exclusive: special new model 2623 offers continuous 
mechanical taring for any value to 100 g. 

A demonstration or trial of any Sartorius balance may be 
arranged through your nearest Sartorius, distributor. 
For further information on series 2600 balances contact: 
U. S. distributor for all Sartorius products 
BRINKMANN INSTRUMENTS, INC. 
115 Cutter Mill Road, Great Neck, N.Y. 
PHILADELPHIA ? CLEVELAND ? HOUSTON ? MIAMI . MENLO PARK, CAL. ? ST. LOUIS 
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N.B.Co. DELIVERS BIOCHEMICALS, NOT EXCUSES! 
We confess. We had to rent the Rolls. Because 
most of our customers don't care about stylish 
delivery. (Though if they want it, they get it.) 
Speed is a more important specialty. 24-hour 
delivery in the U.S.A., slightly longer anywhtere 
else. Care is another. Like you, we're perfection- 
ists. The order that reaches your lab is your order 
...checked carefully, shipped accurately. N.B.Co.'s 
world-wide volume means you buy pure bio- 
chemicals at the lowest prices possible. N.B.Co.'s 
2600 varieties mean we usually have what 

you want. For plain or fancy delivery in a hurry, 
call MOntrose 2-0214, Cleveland, Ohio. And 
send for our FREE 2600-item catalogue today. 
NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

Send for our free October, 1961 Catalog con- 
I taining more than 2600 items. Fill out coupon 
I and mail today for your copy. SC 
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PERKIN-ELMER 
INTRODUCES A 
QUALITY- BUILT, 
LOW-PRICE 
VAPOR 
FRACTOMETER 

For laboratories that must have a 

full-quality, thoroughly reliable 

gas chromatograph at an eco- 
nomical price, Perkin-Elmer now 
offers the Model 154-L Vapor 
Fractometer. This new instrument, 
suitable for routine and research 
uses; features high sensitivity 
and wide temperature range. 

A broad selection of sample-han- 
dling and analytical accessories is 
available. Send 
for the illustrated $1150 
brochure and com- 

plete information on the entire 154 

product line.Write Instrument Divi- 
sion, Perkin-Elmer Corporation, 
910 Main Ave., Norwalk, Conn. 
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testing by adequate observations. 
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It is one of several mathematical approaches to problems of optimal 
choice under constraint. 
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Three years later, plants of pioneer character are invading the 
denuded areas of the Nevada test site. 
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Temperature Change: The Basic Variable in the Early Handling lPhenomenon?: 
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cover Yucca Flat, Nevada test site, from the mesa in the northwest corner. The pinyon pine 
tree in the foreground stands on the lip of a crater formed by the venting of a 
partially contained underground shot (Blanca, October 1958) entombed in the mesa 
slope. The pinyon was one of the three plant species killed by apparent disruption of 
the root systems, while other species survived. See page 38. 



An expanding world of knowledge, presented by leading scientific discoverers and thinkers 
- 36 fine volumes currently available to members 

MATHEMATICS AND HARLOW SHAPLEY: 
PLAUSIBLE REASONING. SOURCE BOOK IN AS- 
2 vols. by George Polya- TRONOMY. From 1900 to 
Induction and Analogy in the fifties -with 62 illus- 
Mathematics and Patterns trations. LIST PRICE $10.00 
of Plausible Inference. 

LIST PRICE $ 9.00 FOSSIL MEN, by Marcellin 

PROBABILITY THEORY 
AND ITS APPLICATIONS, 
by William Feller. 

LIST PRICE $10.75 

THEORETICAL PHYSICS IN 
THE TWENTIETH CEN- 
TURY. Ed. by M. Fierz and 
V. F. Weiskopf. 

LIST PRICE $10.00 

PETER B. MEDAWAR: THE 
FUTURE OF MAN and THE 
UNIQUENESS OF THE IN- 
DIVIDUAL, two volumes 
by the Nobel Prize winner. 

LIST PRICE $7.00 

MATHEMATICS IN WEST- 
ERN CULTURE, by Morris 
Kline. LIST PRICE $8.00 

Boule and Henri V. Vallois. 
LIST PRICE $9.50 

GEORGE SARTON'S 
A History of Science. 
Vol. - from the begin- 
nings of writing through 
the Golden Age of Greece. 

LIST PRICE $11.00 
Vol. 2- the flowering of 
ancient science in the last 
three centuries B.C. 

LIST PRICE $11.00 
ELECTRONIC DATA PROC- 
ESSING, by Roger Nett and EVOLUTION OF GENETIC 
Stanley A. Hetzler. SYSTEMS, by C. D. Darl. 

LIST PRICE $6.75 ington. LIST PRICE $5.50 

THE LOGIC OF SCIENTiFIC SIR JAMES G. FRAZER'S 
DISCOVERY, by Karl R. NEW GOLDEN BOUGH. NEW GOLDEN BOUGH. 

Popper. LIST PRICE $7.50 One-volume abridgment, 
ed. by Theodor H. Gaster. 

LIST PRICE $8.50 
CONCEPTS OF SPACE and 
CONCEPTS OF FORCE.Two TACTICS OF SCIENTIFIC 
volumes by Max Jammer. RESEARCH, by Murray 

LIST PRICE $9.25 Sidman. LIST PRICE $7.50 
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Tbe Library of Science, Dept. L-91 
59 FOURTH AVENUE, NEW YORK 3, N. Y. 

Please enroll me as a member and send me at once the 
three Selections indicated below, for which you will bill 
me only $3.00 (plus postage). As a member, I need 
take as few as four more Selections during the next 12 
months, from the more than 75 works available to me 
at reduced Member's Prices. I understand that I will 
receive a free bonus book of my own choosing after 
every four Selections. 

SELECTIONS _ 

NAME .. 

ADDRESS 

CITY _ .. 7 ZONE_ STATE__-_I . 
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NATURE OF THE CHEMI- 
CAL BOND, by Linus J. 
Pauling. The Nobel Prize- 
winner's brilliant presen- 
tation of modern structural 
chemistry. LIST PRICE $8.85 

MATTER, EARTH AND 
SKY, by George Gamow. 

LIST PRICE $10.00 

FALLOUT, ed. by J. M. 
Fowler. The most complete 
roundup to date of biolog- 
ical, medical and meteoro- 
logical knowledge on the 
effects of nuclear testing. 

LIST PRICE $5.50 

MATHEMATICS AND THE 
PHYSICAL WORLD, by 
Morris Kline. 

LIST PRICE $6.00 

THEORIES OF LEARNING, 
by Ernest A. Hilgard. 

LIST PRICE $5.50 

THE TREE OF CULTURE, by 
Ralph Linton. 

LIST PRICE $7.50 

A STUDY OF THINKING 
by Jerome S. Bruner. 

LIST PRICE $6.00 

PHYSICAL THEORY OF 
NEUTRON CHAIN REAC- 
TORS, by Alvin M. Wein- 
berg and E. P. Wigner. 
"First authoritative and 
unified account of modern 
reactor theory." Robert A. 
Charpie. LIST PRICE $15.00 

SIGMUND FREUD: The In- 
terpretation of Dreams. 
The only complete English 
translation. 

LIST PRICE $7.50 

CHARLES DARWIN: Life 
and Letters. Two volumes, 
boxed, edited by his son, 
Francis Darwin. 

LIST PRICE $10.00 

SCIENCE AND THE NEW 
NATIONS, ed. by Ruth 
Gruber. The impact of sci- 
ence on the under-devel- 
oped countries of Africa, 
Asia and Latin America. 

LIST PRICE $6.50 

HISTORICAL GEOLOGY, 
by Carl 0. Dunbar. The 
history of the earth-from 
its cosmic origin to the 
present. LIST PRICE $7.95 

WORDS AND THINGS, by 
Roger Brown. The psychol- 
ogy of language and the 
nature of meaning. 

LIST PRICE $6.75 

SCIENCE IN SPACE, ed. by 
L. Berkner and H. Odishaw. 

LIST PRICE $7.00 

FOR THE SERIOUS, the important and 
the enduring in scientific literature, 

readers interested in keeping up with 
contemporary developments have 
turned in increasing numbers to The 
Library of Science. Now in its fifth 
year, The Library of Science counts 
as members over 50,000 scientists, 
educators and related professionals. 

The 36 works listed here exemplify 
the depth, scope and quality of the 
volumes offered each month at sub- 
stantial savings to members of The 
Library of Science. From arche- 
ology to zoology, from the behavior 
of the electron to the functioning of 

DRUGS AND BEHAVIOR, 
ed. by Uhr and Miller. 

LIST PRICE $10.75 

THE SCIENCE STUDY 
SERIES. Six paperback vol- 
umes from the celebrated 
new M.I.T. series: Physics 
of Television, Accelerators, 
The Universe At Large, 
Pasteur and Modern Sci- 
ence, Echoes of Bats and 
Men, Crystals and Crystal 
Growing. 1145 pages. 

LIST PRICE $6.20 

W. E. LE GROS CLARK: 
THE ANTECEDENTS OF 
MAN. The modern classic, 
wholly revised, on the 
evolution of the primates. 

LIST PRICE $6.00 

ASSAULT ON THE UN- 
KNOWN, by Walter Sulli- 
van. First complete account 
of the discoveries and 
achievements of the Inter- 
national Geophysical Year. 
474 pages; 39 illustrations. 

LIST PRICE $7.95 

THEORIES OF THE UNI- 
VERSE, by Milton K. 
Munitz. From primitive 
myth to modern astronomy, 
physics and mathematics. 

LIST PRICE $6.50 

GAMES AND DECISIONS: 
An Introduction to Game 
Theory, by R. Duncan Luce 
and Howard Raiffa. 

LIST PRICE $8.75 

the living cell, from the inner struc- 
ture of the earth to the limitless 
reaches of space-Library of Science 
Selections range over the entire uni- 
verse of scientific knowledge. 

To start your membership, choose 
any three of these fine books at only 
$1.00 each. Thereafter, as a member, 
you need take as few as four more 
Selections during the next 12 months 
from the more than 75 available to 
you at reduced Member's Prices. 
These, together with the free Bonus 
Books which you yourself choose 
after every fourth Selection, insure 
you savings that total over 40%. 
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Team the BeckTnan? GC-2A Gas Chromratograph, ThermotraC,* and 
Flame Ionization Detector for greater resolution and faster analyses! 
Combine the Beckman GC-2A, most reliable gas 
chromatograph-the Beckman Flame Ionization De- 
tector, most sensitive flame ionization detector com- 
mercially available-the Beckman ThermotraC, new- 
est, most versatile temperature programmer. You'll 
get faster, more complete analyses with unmatched 
sensitivity and resolution. This Beckman threesome 
can solve any analysis problem in gas chromato- 
graphy. Learn more about this new team. See your 
Beckman laboratory apparatus dealer, or write di- 
rect for Data File 38-1-04. 
BECKMAN GC-2A GAS CHROMATOGRAPH. The most sen- 
sitive instrument with a thermal conductivity detec- 
tor-capable of detection to one-half part per million. 
Features built-in stability, fast response, high reso- 
lution-for research work or routine analyses. 

BECKMAN FLAME IONIZATION DETECTOR. Features a 
unique electrometer design with Vibrode? stabili- 
zation, 10-14 amps noise level, attenuation range of 
50,000,000 to 1 without zero shift-used with the 
Beckman burner to permit linear measurements 
cver the concentration range of parts per billion 
to 100%. 
BECKMAN THERMOTRAC TEMPERATURE PROGRAMMER. 

Offers an infinite variety of linear, non-linear, and 
step function programs, all easily plotted on a Mylar 
sheet with pencil, ink or black tape. Precise temper- 
ature programming means fast elution of high boil- 
ing fractions without loss of resolution, reduction 
of peak broadening, resolution of closely spaced low 
boilers, and more effective use of columns. In all, 
greater versatility for your chromatograph. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION . Fullerton, California 
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Now, for the first time.. 

three-channel, 
__ 

five-discriminator 

liquid scintillation 

DIAGRAMATIC REPRESENTATION 
OF DISCRIMINATOR SETTING 
OF FIRST TWO CHANNELS FOR 
COUNTING H-3 and C-14 
(Curves Distorted for Clarity) 

us 

I- 
z 

c. 

counting... 

a new and significant 
L}O\ 

54 

COUNT H-3 COUNT C-14 
CHANNEL #1 CHANNEL #2 

H-3 C.14 

C Zs ENERGY DSC #'2 
f3 d2 

development from 

Nuclear-Chicago 

Simultaneous 

"optimum-zone" 
counting of any 
two beta-emiffttin 
isoto es__. 

H-3, C-14, P-32, 
Sr-90 and others 

You gain important advantages 
of control, flexibility, and speed 
over conventional two-channel 
liquid scintillation systems 
with Nuclear- Chicago's new 
three-channel, five-discrimina- 
tor 700A Series. Use the first 
two discriminators to define 
channel 1 to count lower energy 
isotopes. Define channel 2 with 
the third and fourth discrim- 
inators to count higher energy 
isotopes. For example, count 
H-3 in channel 1 and C-14 in 
channel 2-each in its optimum 
zone for single-labeled, inter- 
mixed, and double-labeled sam- 
ples. Once established, you 
need not adjust the discrim- 
inator, gain, or high voltage 
controls for subsequent count- 
ing of the same two isotopes, 
regardless of sequence. 

DSC 
i4 

SCIENCE, VOL. 135 

` cL? r)" 
qr I 



DIAGRAMATIC REPRESENTATION 
OF DISCRIMINATOR SETTING OF 
THREE CHANNELS FOR 
COUNTING H-3 and C-14 
AND FOR MEASURING QUENCHING 
(Curves Distorted for Clarity) 

COUNT C-14 tEASURE C-14 
COUNT H-3 MEASURE H-3 QUENCH4 QUENCH 

CHANNEL #1 CHANNEL #2 CHANNEL #3 

: 
ti- 

cr 

z 

LI 

RADIOACTIVE DECAY OF TRITIUM 
MEASURED ON. 
NUCLEAR-CHICAGO MODEL 701 
LIQUID SCINTILLATION COUNTER 
AMBIENT TEMPERATURE OPERATION 
IN AIR CONDITIONED ROOM 
Average Temperature 750F, 100 Operations per Day. 

MODEL 703R 3-CHANNEL, 
5-DISCRIMINATOR AUTOMATIC SYSTEM 
Note: Extra Scaler Optional 
for Simultaneous Quench Monitoring 

AIR COND. OFF 3 DAYS 
4-I.O1 o DAY TEMP. 90OF 
Devinion n 

" 
ITI?Il 

D P 
?p~ l.__ .l.. ,,t l i t 

AIR COND. OFF 2 DAYS -I-.0% 
NIGHT TEMP. 550 Deviation 

_? THEORETICAL H.3 DECAY LINE 
__ .i - - -_~.,__ __ ~ - U- I - -- DAY I DAYS 2 5 15 25 

i35 
35 45 

Simultaneous, 
automatic quench 

monitoring or 

correction of 

single-labeled, 
intermixed, and 
double-labeled 

samples 

Define the upper limit of chan- 
nel 3 with the fifth discrimina- 
tor. Now you can automatically 
and simultaneously count and 
measure quenching of each iso- 
tope. For example, you meas- 
ure H-3 sample quenching by 
observing the ratio of counts 
between the H-3 channel and 
C-14 channel (channels I and 
2 respectively). You likewise 
measure C-14 sample quench- 
ing by observing the ratio of 
counts between the C-14 chan- 
nel and the channel directly 
above it (channels 2 and 3 re- 
spectively). Even when count- 
ing double-labeled samples, 
quenching of the carbon isotope 
may be measured. These capa- 
bilities are unique to Nuclear- 
Chicago's new 700A systems. 

Reproducible, 
reliable, versatile 

performance 
resulting from a 

simple, solid-state 
circuit design 

You enjoy the high efficiency 
counting, quench measuring, 
and operating advantages of 
the 700A without any compro- 
mise of the well known, reliable, 
and reproducible performance 
characteristic of all Nuclear- 
Chicago instruments. The basic 
circuitry is similar to the proved 
Nuclear- Chicago two- channel 
liquid scintillation spectrom- 
eters. The output from high 
gain, extremely stable multi- 
plier phototubes and a stable 
tunnel diode coincidence cir- 
cuit requires little electronic 
amplification. This results in 
excellent overload and stability 
characteristics. 

The chart above demonstrates the 
superior long-term stability of 
Nuclear-Chicago's liquid scintil- 
lation systems. A typical unit 
counted a trtitium sample repeat- 
edly for 45 days. Note that the 
measured decay rate is well 
uwthin z? 2% of true mean value. 

Exclusive 3-channel, 
5-discriminator 

operation 
now available 
on all 

Nuclear-Chicago 

liquid scintillation 

systems 

May we tell you more about 
this remarkable new three- 
channel liquid scintillation 
spectrometer? Merely write for 
a copy of Bulletin 700A. If it is 
more convenient to do so, call 
your Nuclear- Chicago Sales 
Engineer. He is well qualified 
to discuss this new instrument 
with you. He will also be happy 
to explain the important ad- 
vantages of our two-channel 
liquid scintillation counters 
which are priced somewhat be- 
low the three-channel system. 

349 East Howard Avenue 
Des P/aines, Illinois 
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Opportunity Knocks 

An "alarming" drop in the number of graduate students pursuing 
the doctorate in education was reported last year by Maynard Bemis. 
executive secretary of the professional education fraternity, Phi Delta 
Kappa. According to the fraternity's study, the number of dissertations 
underway at U.S. and Canadian institutions dropped from 1,976 in 1959, 
with 91 institutions reporting, to 1,516 in 1960, with 105 institutions 
reporting. This is a decrease of around 23 percent despite an increase 
in the number of institutions cooperating with the study. 

Bemis warned that if this trend continues the teacher-preparatory 
schools and departments will find it increasingly difficult to fill positions 
on their faculties. Many places, he said, already are employing persons 
with master's degrees where they formerly required persons with the doc- 
torate. Bemis suggested that graduate students are giving up study for the 
degree in education in order to take advantage of the generous fellowships 
in other fields, and he finds such allotment of fellowships unfair. 

Now, it is true that in the allotment of fellowships graduate students 
in education get the short end. In the academic year 1959-60, according 
to a U.S. Office of Education bulletin, only 5 percent of the fellowships 
in 139 doctorate-granting institutions went to students in education. But 
increasing the number of fellowships open to graduate students in educa- 
tion may not achieve the desired effect. The new students pursuing doc- 
torates would not necessarily be drawn from the ranks of those who 
would otherwise be studying mathematics, science, or the humanities. 

From another viewpoint, however, the drop of graduate students in 
education may be, not a cause for alarm, but the sound of opportunity 
knocking. There is another solution to the problems posed by this drop. 
Instead of continuing to place so much reliance on persons with ad- 
vanced degrees in education, greater use could be made of persons with 
advanced degrees in other fields. As evidence that this suggestion is not 
utterly absurd, consider a recent example of cooperation between some 
colleges of education and some university departments, in this case, 
astronomy. 

One criticism of present teaching is that it is tied too closely to 
matters of immediate social utility. In elementary school teaching such 
emphasis has meant building science discussions around such undeniably 
useful items as the local sewage system. To meet this criticism, a group 
of education specialists and scholars, in a program at the University of 
Illinois under a National Science Foundation grant, is developing a little 
treatise, now in its trial edition, entitled Charting the Universe. The 
purpose of this work is to give children a certain amount of knowledge 
about astronomy. 

The little treatise also attempts to relate astronomy to the child's more 
immediate environment. Thus, in a discussion of the earth's shape, be- 
fore considering the evidence afforded by the round shadow that the 
earth casts on the moon, the work asks-what does a traveler prove 
when he journeys around the earth without encountering sharp edges? 
The answer is that the traveler proves that the earth is not a pyramid, 
a cube, or a pentagonohedron. The traveler does not prove, however, 
that the earth is a sphere, for a picnicking ant circumnavigating a frank- 
furter also encounters no sharp edges.-J.T. 
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THE PACKARD 314EX TRI-CARB? SPECTROMETER 
OFFERS RESEARCH SCIENTISTS TWO CHANNELS 
OF PULSE HEIGHT ANALYSIS ... with individ- 
ually variable amplifiers and four adjustable 
discriminator levels. This exclusive feature permits 
simultaneous counting of two isotopes in a mixture 
and interchangeable counting of assortments of two 
isotopes. Samples from two experiments can be placed 
in the 100 sample changer at the same time. Each 
channel can then be adjusted for true balance-point 
onnra+tion and the samDnles cniinted a;utomaticallv. 
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Washington, D. C. 

Now you can handle gas 
with no leakage to three 
atmospheres... thanks 
to Hamilton Gas-Tight 
Syringes. A special Teflon* 
Resin coating is used to cover 
stainless steel plungers for 
firm, smooth, spill-proof 
movement. Leak rate is less 
than 3 ul per hour under a 
vacuum of 20 mm of Hg 
with no leakage to three 
atmospheres. 
*Tetrafluoroethylene Polymer (Du Pont) 

FREE LITERA- 
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Gas-Tight Syringes, 
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HAMILTON COMPANY, INC. 
P.O. Box 307-K, Whittier, California 

INEXPENSIVE 
"SCIENCE" 
BINDERS 

Keep your copies of SCIENCE always available 
for quick, easy reference in this attractive, prac- 
tical binder. Simply snap the magazine in or out 
in a few seconds-no punching or mutilating. 
It opens FLAT-for easy reference and read- 
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ram binder stamped in gold leaf will make a 
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one three-month volume of SCIENCE. They will 
have a 21/2" back and 13 flat fasteners. $3.25 
each. Four binders, $12.00. 
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1515 Massachusetts Ave., NW, 
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THE LARGEST MANUFACTURING FACILITY IN AMERICA 
DEVOTED EXCLUSIVELY 

TO MAKING SCIENCE EQUIPMENT FOR EDUCATION 

newest facility of THE WELCH SCIENTIFIC COMPANY 

This new structure, completed in 1961, is now operating at 
full capacity. Its 210,000 square feet are filled with the most 
modern and efficient machinery for producing scientific 
apparatus. 

Welch is building the largest inventory in its more than 80 
years of business. We now have adequate stock to supply all 
of our customers with all of their needs. 

To our many, many customers, some of whom may have 
been temporarily inconvenienced by shortages during the 
construction period, we send our profound thanks for their 
patience and for encouraging us to maintain our high 
standards of quality throughout this time. 

Many new devices for helping science teachers do their 
work effectively are on their way from Welch. Don't miss 
them! 

Our office address is unchanged. The building illustrated is 
used entirely for production purposes. 

THE WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880 

1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U. S. A. 

50 



of the transaction, the buyer may find 
that even though his contract specifies 
payment in 18 months he can skip or 
delay payments and end up by paying 
in, say, 24 months without an addi- 
tional charge. Should he compute his 
"true interest" on the basis of the con- 
tract period, on what he plans to do, 
on the average performance of his class 
of buyer, or on the most he can get 
away with in an extreme case? 

Clearly, the fallacy implicit in the 
Douglas bill is much greater than that 
of which Science has accused install- 
ment buyers-comparing absolute num- 
bers instead of rates. The bill seems to 
assume that simplified formulas bor- 
rowed from the austere world of pure 
arithmetic can be applied literally to 
the complex and disorderly world of 
commerce. What the situation calls for 
is a systematic and statistically valid 
study, such as no one has yet made, 
of what really happens, with what 
consequences, to how many people, in 
the pricing of installment purchases. 
Only after such a study has been made 
will it be appropriate to prescribe 
remedies, if any are required. 

REAVIS Cox 
Wharton School of Finance and 
Commerce, University of Pennsylvania, 
Philadelphia 

Shielding 

We wish to comment on the paper 
"Radiation dosimeter utilizing the ther- 
moluminescence of lithium fluoride," 
by J. R. Cameron et al. which ap- 
peared in a recent issue of Science [134, 
333 (1961)]. We wish specifically to 
call attention to the curves which ap- 
pear in Fig. 1, the figure dealing with 
silver-activated phosphate glass. 

We agree that glass of regular com- 
position is energy-dependent, but low-Z 
glass is approximately half as energy- 
dependent; furthermore, proper shield- 
ing (we have used gold) of walls of 
certain thicknesses and of open-portal 
areas allows use of the low-Z glass in 
the 200-kv to 1.33-Mv range with dis- 
crete isotopes and radium as well as 
x-rays. 

We believe that the authors did not 
consider this point, or that they have 
not investigated the use of low-Z glass 
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Speaking 
of 

Villipore' 
Filters 

MILLIPORE FILTRATION TECHNIC 
FOR COLON WASHINGS 

The technical details of the Millipore filtration 
procedure are described for recovering for 
direct study cytologic material from the colon 
and rectum. The advantages over other proce- 
dures of this nature include the use of non- 
professional personnel for obtaining the cyto- 
logic materials, excellent preservation of the 
cells on the filter surface and elimination of 
the necessity of using long rectal tubes or 
sigmoidoscopes. 

Thabet, R.J., M.D. and Knoernschild, H.E., M.D., 
1960, A. J. CLINICAL PATHOLOGY, 34:2, 
pp. 185-188, Aug. 

Millipore? filters are available in eleven pore* 
size grades from 5(1 down to 10 m,u. They retain 
on their surfaces all particles larger than rated 
pore size. 
When writing for technical information please 
state your fields of interest. 

@ FILTER 
MilV'ipore CORPORATION 
Dept. S, Bedford, Massachusetts 
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p IS C ELECTROPHORESTS 
For Research ? Clinic * Classroom 

TRIAL KITS AVAILABLE-IMMEDIATE SHIPMENT 

Revolutionary breakthrough in protein separation, using new, specially 
processed polyacrylamide gel. Routinely separates 20-30 proteins in 
human serum. 100 times more sensitive than starch gel. 

Reproducible * Fast * Easy to Use 
Thoroughly proven in blood serum, plasma, plant and animal tissue 

(protein and enzymes) body fluids and egg white. Try this remarkable 
new technique now on your own samples. 

TRIAL KIT: $o 
complete set of chemicals for 100 experiments, equip- 
ment, accessories, without power supply ................................ 

(Optional DC power supply (20ma at 150 V) ....................................... $18. 
f.o.b. Bethesda, Md. 

Order Now For Prompt Delivery 

CANAL INDUSTRIAL CORP. 
ALCO Dept. El 4935 Cordell Avenue 

7\ f^~~/ ~ Bethesda 14, Maryland 
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,1j' ioi supplier of amino acids and derivatives: pioneer in purity: leader in labeling 
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We make and mark amino acids. When- 
ever you need isotopically labeled 

amino acids or derivatives, we can supply 
them tagged with C14, N, 018, and S". 
Our tritiated-L-histidine, tyrosine, and 

proline are the only optically pure 
tritiated L-amino acids commercially 

available. Write for specific information. 
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New Products 

Osmometer permits determinations of 
molecular weight and osmotic concen- 
trations with samples of 201 pliter or 
smaller. The instrument operates by 
measuring temperature differences, 
caused by differential mass transfer, 
between the sample and a reference 
solvent. Molecular weights up to 5000 
are said to be measured with accuracy 
of + 1 percent, and weights to 20,000 
with reduced accuracy. Samples may 
be measured at approximately 2-min 
intervals. The sample is introduced 
into a chamber saturated with solvent 
vapor in an environment temperature 
controlled within +0.001?C. Samples 
and reference solution are introduced 
by a syringe-injector system and sur- 
round small bead thermistors that 
sense the temperature difference. The 
thermistor beads can be observed 
through a view port. (Mechrolab Inc., 
Dept. Sci495, 1062 Linda Vista Ave., 
Mountain View, Calif.) 

Time-lapse control equipment for 
cinephotography and cinemicrography 
incorporates a pulse generator that is 
said to be unaffected by normal input- 
voltage variations and a predeter- 
mined pulse counter to secure the de- 
sired time cycle interval. Desired tim- 
ing and exposure intervals are dialed 
on the programmer. When the count 
reaches the set interval, an impulse is 
generated that starts the exposure. Dur- 
ing exposure, all systems are inactive 
and no movement or vibration occurs. 
At the conclusion of the exposure cycle, 
the camera is automatically advanced 
one frame and the interval count cycle 
is resumed. The programmer and cam- 
era drive can be attached to any 
motion-picture camera according to the 
manufacturer. (Sanders Laboratories, 
Dept. Sci497, East Rutherford, N.J.) 

The information reported here is obtained fromt 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumies responsibility for the accuracy of the in- 
formation. All inquiries concerning itemts listed 
should be addressed to the manufacturer. In- 
clude the department number in your inquiry. 
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Digital data-conversion system, for 
digitizing analog information for direct 
entry into computers, operates at rates 
up to 10,000 conversions per second. 
The system incorporates a sample and 
hold feature that freezes rapidly chang- 
ing wave forms so that the value read 
into the computer is the true value at 
the time conversion was initiated. The 
system can also be used to convert 
digital magnetic tape into computer 
format and to convert the magnetic- 
tape record into analog form. Conver- 
sion accuracy is said to be ?0.05 per- 
cent or 1 my, whichever is greater, plus 
or minus one half the least significant 
digit. (Monitor Systems, Inc., Dept. 
Sci507, Fort Washington Industrial 
Park, Fort Washington, Pa.) 

High-temperature demonstration fur- 
nace operates by passing controlled 
electric current through graphite-cloth 
heating elements. Temperatures higher 
than 6000?F are said to be produced 
in less than 1 min. Rapid cooling of 
the furnace is provided by circulating 
water through two carbon electrode 
holders. A bell jar is provided for 
evacuation of the heating area or for 
introduction of a desired atmosphere. 
(Baird-Atomic Inc., Dept. Sci499, 33 
University Rd., Cambridge 38, Mass.) 

Recorder of the strip-chart type can 
operate as a standard fixed-span re- 
corder, or it can function with a vari- 
ety of plug-in modules. A family of 
such modules, 24 in all, contains the 
circuitry necessary for performing as 
a strain-gage, adjustable-span-and-zero, 
temperature, pressure, or other record- 
er. The modules feature calibrated 
controls and may be panel mounted 
or used as table-top equipment. No 
rewiring of the recorder is needed to 
interchange the modules. The recorder 
is available in 5-in. and l l-in. chart 
sizes and in single-pen, dual-pen, and 
multipoint models. (Westronics Inc., 
Dept. Sci494, 3605 McCart, Fort 
Worth 10, Tex.) 

Underseas research vehicle, the "sea- 
pup IV," is a two-man vehicle that is 
designed for simple, reliable operation 
to ocean depths of 6000 ft, according to 
the manufacturer. It will hover and 
rotate and can be maneuvered pre- 
cisely in vertical, horizontal, and in- 
clined planes. Equipped with the manu- 
facturer's specially adapted model 150 
mechanical arm, the vehicle can per- 
form manual tasks while hovering or 
resting on the ocean floor. Overall 
length is 18.65 ft; overall width 8.00 ft; 
total weight, including batteries, lifting 
fluid, and all other standard equipment, 
is 12,600 lb; operational speed is 2 to 4 
knots; maximum operating time when 
submerged is 12 hr. Power available is 
15,300 watt hr. Main propulsion is pro- 
vided by a 2.5-hp motor driving a 34-in 
shrouded propeller; control or lift pro- 
pulsion is provided by two /4-hp 

motors driving two 14-in. shrouded 
propellers. The main propulsion as- 
sembly pivots 70 deg port or star- 
board, and thrust from control pro- 
pulsion assemblies can be directed in- 
dependently to any angle in a vertical 
plane. The pressure hull is cylindrical 
with hemispherical ends. (General 
Mills Electronics Group, Dept. Sci490, 
1620 Central Ave., Minneapolis 13, 
Minn.) 

Synchronous motor, designed to 
drive memory drums, features fast ac- 
celeration of large loads followed by 
vigorous pull-in torque. Full-load effi- 
ciency at 80 percent assures cool oper- 
ation. Angular velocity is said to be 
constant within less than one part per 
million over 5 days of operating time. 
(Genisco, Inc., Dept. Sci477, 2233 Fed- 
eral Ave., Los Angeles 64, Calif.) 

JOSHUA STERN 

National Bureau of Standards, 
Washington, D.C. 
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Meetings 
History of Sciences in India 

A symposium on the history of sci- 
ences in ancient and medieval India 
was held on 4 and 5 August 1961 at 
the Bose Institute, Calcutta, under the 

auspices of the National Institute of 
Sciences of India. The symposium was 

inaugurated by D. M. Bose, director of 
the Institute. In his opening remarks 
A. C. Ukil referred to the importance 
the study of the history of sciences in 
India had assumed during recent years 
and the problems that workers face in 
this field, especially in connection with 
the source materials. Chronology, he 
observed, constitutes a serious difficulty. 
Regarding studies already made, which 
he termed secondary sources, he stated 
that in many instances there should be 
re-examination and re-evaluation of 

past attitudes and points of view. 

Twenty-three papers were read and 
discussed at the symposium. In his 

paper on social and international rela- 
tions in the development of science, 
R. C. Majumdar pointed out that there 
is direct evidence that scholars from 
India visited Western countries and 
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taught the people of those countries 
medical science, astrology, astronomy, 
algebra, and arithmetic, as known in 
India. European scholars generally hold 
that in scientific matters India must 
have borrowed from Western countries, 
but with advances in our knowledge of 

history, Majumdar observed, it is dif- 
ficult to subscribe to this view of one- 

way traffic. In support of Majumdar's 
observation, S. N. Sen cited archeologi- 
cal and epigraphic evidence of the flow 
of knowledge from east to west, and 
also historical examples, such as that of 
the transmission of knowledge of the 
decimal system and of some medical 
and astronomical ideas. 

N. H. Keswani discussed the con- 
cepts of generation, reproduction, evolu- 
tion, and human development found 
in the writings of ancient and medieval 
Indian scholars. He noted that the re- 
sults of their observations, made with- 
out the help of microscopes and other 
modern instruments, approached in ac- 

curacy the results of modern workers, 
especially in the field of embryology. 
Zoological knowledge in the works of 
Kalidasa was the subject of two papers, 
by C. S. Gupta and B. Rama Rao. S. S. 
Misra reviewed the development of 
medical sciences in India. 

taught the people of those countries 
medical science, astrology, astronomy, 
algebra, and arithmetic, as known in 
India. European scholars generally hold 
that in scientific matters India must 
have borrowed from Western countries, 
but with advances in our knowledge of 

history, Majumdar observed, it is dif- 
ficult to subscribe to this view of one- 

way traffic. In support of Majumdar's 
observation, S. N. Sen cited archeologi- 
cal and epigraphic evidence of the flow 
of knowledge from east to west, and 
also historical examples, such as that of 
the transmission of knowledge of the 
decimal system and of some medical 
and astronomical ideas. 

N. H. Keswani discussed the con- 
cepts of generation, reproduction, evolu- 
tion, and human development found 
in the writings of ancient and medieval 
Indian scholars. He noted that the re- 
sults of their observations, made with- 
out the help of microscopes and other 
modern instruments, approached in ac- 

curacy the results of modern workers, 
especially in the field of embryology. 
Zoological knowledge in the works of 
Kalidasa was the subject of two papers, 
by C. S. Gupta and B. Rama Rao. S. S. 
Misra reviewed the development of 
medical sciences in India. 

taught the people of those countries 
medical science, astrology, astronomy, 
algebra, and arithmetic, as known in 
India. European scholars generally hold 
that in scientific matters India must 
have borrowed from Western countries, 
but with advances in our knowledge of 

history, Majumdar observed, it is dif- 
ficult to subscribe to this view of one- 

way traffic. In support of Majumdar's 
observation, S. N. Sen cited archeologi- 
cal and epigraphic evidence of the flow 
of knowledge from east to west, and 
also historical examples, such as that of 
the transmission of knowledge of the 
decimal system and of some medical 
and astronomical ideas. 

N. H. Keswani discussed the con- 
cepts of generation, reproduction, evolu- 
tion, and human development found 
in the writings of ancient and medieval 
Indian scholars. He noted that the re- 
sults of their observations, made with- 
out the help of microscopes and other 
modern instruments, approached in ac- 

curacy the results of modern workers, 
especially in the field of embryology. 
Zoological knowledge in the works of 
Kalidasa was the subject of two papers, 
by C. S. Gupta and B. Rama Rao. S. S. 
Misra reviewed the development of 
medical sciences in India. 

laboratory 
tapes and 

labels 

laboratory 
tapes and 

labels 

laboratory 
tapes and 

labels 

NAME NAME NAME 
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Eliminate errors and confusion. Time labels 
are quick and easy to use. These clean, 
white tapes accept any kind of pen or pen- 
cil marking - or they can be pre-printed 
to your specifications. 
Acid, water, dirt, grease or heat will not 
affect them. Withstand temperatures from 
250? to -70?. 
Also available in a variety of colors. 

Cut costs and save time with 
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B. V. Subbarayappa presented a 
paper on the independent development 
of the atomic concept of matter in the 
Hindu, Buddhist, and Jaina literature 
and discussed the difference between 
the Indian ideas and those propounded 
by the Greek scholars headed by 
Democritus and Leucippus. S. P. 

Raychaudhuri and A. K. Bhattacharyya 
described agricultural practices and 
soil science in ancient India. 

The geographical ideas of the Hindus 
were presented by S. M. Ali. In addition 
there were discussions of the develop- 
ment of mathematical series in India 
after Bhaskara II; of Bhaskara's works 
on differential and integral calculus; of 
science and society in the Arthasastra 
and the Ramayana; and of the general 
scientific content of the Vedic litera- 
ture. 

S. MITRA 
National Institute of Sciences of India, 
Calcutta 

Forthcoming Events 

January 

26-29. Man and Civilization: Control of 
the Mind-II, San Francisco, Calif. (S. M. 
Farber, Univ. of California San Francisco 
Medical Center, San Francisco 22) 

28-3. American Inst. of Electrical Engi- 
neers, New York, N.Y. (R. S. Gardner, 
AIEE, 33 W. 39 St., New York 18) 

28-3. Pan American Assoc. of 
Ophthalmology, interim congr., Lima, 
Peru. (J. M. McLean, 525 E. 68 St., New 
York 21) 

29-31. American Soc. of Heating, 
Refrigerating and Air-Conditioning Engi- 
neers, St. Louis, Mo. (R. C. Cross, United 
Engineering Center, 345 E. 47 St., New 
York, N.Y.) 

29-31. Institute of the Aeronautical Sci- 
ences, annual, New York, N.Y. (R. R. 
Dexter, Institute of the Aeronautical 
Sciences, 2 E. 64 St., New York 21) 

29-1. Instrument Soc. of America, conf. 
and exhibit, Dallas, Texas. (W. H. Kush- 
nick, ISA, 313 Sixth Ave., Pittsburgh 22, 
Pa.) 

30-1. Military Electronics, 4th winter 
convention, Institute of Radio Engineers, 
Los Angeles, Calif. (IRE, 1435 LaCienega 
Blvd, Los Angeles) 

30-2. Society of Plastics Engineers, an- 
nual technical conf., Pittsburgh, Pa. (T. A. 
Bissell, SPE, 65 Prospect St., Stamford, 
Conn.) 

31-2. American Geophysical Union, 
Pacific Southwest regional, Tucson, Ariz. 
(A. N. Sayre, U.S. Geological Survey, 
Washington 25) 

February 
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DEPENDABILITY 
IN 

RADIOCHEMICALS 

M r "h 

I PProcessing laboratories at Amersham. 

OVER 100 COMPOUNDS 
labelled with Sulphur-35 

These are prepared by the Radiochemical Centre 
to exceptionally high standards of quality. 
Typical examples include:- 

Chemical Intermediates 

Analytical Reagents 

Biological Compounds 

Drugs 

{chlorsulphoric acid 
hydrogen sulphide 
sulphur dioxide 

'dichloroethyl suiphide 
(mustard gas) 

phenyl iso-thiocyanate 
p-iodobenzenesulphonyl 

chloride ("Pipsyl chloride") 
f DL-cystine ' 

DL-methionine 
{. chlorpromazine 

6-mercaptopurine 
lphenothiazine 

Many sulphur compounds such as the above are available 
from stock, others at short notice. A much fuller list is given 
in our catalogue 'Radioactive Chemicals', and we are always 
ready to consider the synthesis of other compounds to 
individual requirements. 
Comprehensive catalogues are available on application. 

Enquiries for all radioactive supplies and services to:- 

THE RADIOCHEMICAL CENTRE 
AMERSHAM, BUCKINGHAMSHIRE, ENGLAND 

World centre for dependable radiochemicals 

Telephone: Little Chatfont 2701 
Telex: Active, Amersham 83141 l-S 

/ 

Cables: Activity, Amersham, Telex. 1 A 

TASIRC.72 

5 JANUARY 1962 

The ideal circulating- thermostat for to- 
day's crowded laboratories is the Haake 
Model "F". Due to its light weight and com- 
pact design it can easily be moved around 
and occupies a minimum of space. It is 
ideal for any type of instrumentation or for 
ambulatory use with clinical appliances 
which require temperature control. Some 
typical applications include such liquid 
jacketed instruments as spectrophoto- 
meters, refractometers, viscometers and 
blood pH equipment. Accuracy to ?0.01?C. 
Pumps 21/z gal/min. Available with or with- 
out suction pump, 
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1-3. Congress on Hospital Administra- 
tion, 5th annual, Chicago, Ill. (American 
College of Hospital Administrators, 840 
N. Lake Shore Dr., Chicago) 

4-7. American Inst. of Chemical Engi- 
neers, natl., Los Angeles, Calif. (American 
Petroleum Inst., 1271 Avenue of the 
Americas, New York 20) 

5. World Meteorological Organization, 
Working Group on Networks of the 
Commission for Synoptic Meteorology, 
Geneva, Switzerland. (Secretary, WMO, 
Geneva) 

5-6. Gustav Stern Symp. on Perspectives 
in Virology-III, New York, N.Y. (M. 
Pollard, Lobund Inst., Univ. of Notre 
Dame, Notre Dame, Ind.) 
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5-7. American Acad. of Allergy, annual, 
Denver, Colo. (Scientific Liaison Office, 
Natl. Research Council, Sussex Dr., Ot- 
tawa, Ont., Canada) 

5-9. Electroforming Applications, symp., 
American Soc. for Testing and Materials, 
Dallas, Tex. (ASTM, 1916 Race St., Phil- 
adelphia 3, Pa.) 

6-7. Vertebrate Pest Control Conf., 
Sacramento, Calif. (M. W. Cummings, 
Univ. of California, Davis) 

6-8. Society of the Plastics Industry, Re- 
inforced Plastics Div., Chicago, Ill. (Sci- 
entific Liaison Office, Natl. Research Coun- 
cil, Sussex Dr., Ottawa, Ont., Canada) 

7-9. Military Electronics, Inst. of Radio 
Engineers, Los Angeles, Calif. (M. E. 
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We invite your consideration of the following items- We invite your consideration of the following items- 

DYNAZOOM? MICROSCOPES 
Zoom up, zoom down at the twist of a dial with the new Bausch 
& Lomb DynaZoom? Laboratory Microscopes. The revolutionary 
MicroZoom?optical system makes "step magnification" obsolete. 
You can study and photograph specimens at any power from 
17.5X to 1940X! 

Price range: same as before. Flexible: choice of six microscope 
bodies which are interchangeable on basic stand. Ask us for 
Bulletin D-185 and price list. 

Each .............. . Prices start at $229.00 
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LABORATORY CARTS 
Save time, cut down on breakage and move things 
the sensible way-on lab carts (all stainless steel). 

H-7915 Heavy Duty Cart (illustrated). Carrying 
capacity is 400 pounds. Overall: 173/// x 30/ x 321/2/ 

high. With guard rails. 

Each ............... $67.00 

H-7916 Utility Cart. Carrying capacity is 200 pounds. 
Overall: 15 /2/x 27" x 31 /2// high. Without guard rails. 

Each ............... $35.75 

(Note:onWest Coast $71.00 and $37.95 respectively) 
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HARSHAW SCIENTIFIC 
Division of The Harshaw Chemical Co. * Cleveland 6, Ohio 

SUPPLYING THE NATION'S LABORATORIES FROM COAST TO COAST 

SALES BRANCHES CINCINNATI 13, OHIO HOUSTON 11, TEXAS OAKLAND 1, CAL. 
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Brady, Space Technology Laboratories, 
P.O. Box 95001, Los Angeles) 

7-10. American College of Radiology. 
annual, New York, N.Y. (ACR, 20 N. 
Wacker Dr., Chicago 6, Ill.) 

8. Problems in Food Processing, Assoc. 
of Vitamin Chemists, Chicago, Ill. (H. S. 
Perdue, Abbott Laboratories, North Chi- 
cago, Ill.) 

8. Tissue Homotransplantation, 5th bien- 
nial conf., New York, N.Y. (W. Dameshek, 
New England Center Hospital, 171 Har- 
rison Ave., Boston 11, Mass.) 

9-11. National Open Hearth and Blast 
Furnace Conf., American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, 
Detroit, Mich. (E. O. Kirkendall, AIME, 
29 W. 39 St., New York 17) 

12-16. Management of Science Infor- 
mation Centers, Inst. on Information Stor- 
age and Retrieval, 4th, Washington, D.C. 
(L. H. Hattery, Center for Technology and 
Administration, American Univ., 1901 F 
St., NW, Washington 6) 

12-23. Latin American Seminar on Ir- 
rigation, 2nd, Panama City, Panama. (J. 
Melendez, Jefe, Depto. de Ingenieria, 
Ministerio de Agricultura, Comercio e 
Industrias, Panama City) 

13-14. Sanitary Engineering, 4th conf., 
Urbana, Ill. (B. B. Ewing, Dept. of Sani- 
tary Engineering, Univ. of Illinois, Ur- 
bana) 

14-16. Biophysical Soc., 6th annual, 
Washington, D.C. (D. Cowie, Dept. of 
Terrestrial Magnetism, Carnegie Institution 
of Washington, 5241 Broad Branch Rd., 
NW, Washington 15) 

14-16. Solid State Circuits, intern. conf., 
Philadelphia, Pa. (L. Winner, 152 W. 42 
St., New York 36) 

14-17. National Soc. of College Teach- 
ers of Education, Chicago, Ill. (E. J. 
Clark, Indiana State College, Terre Haute) 

16-18. Medical Congr. in Honor of the 
Centennial of Bretonneau, Tours, France. 
(Directeur, Ecole Nationale de Medecine, 
Tours) 

17-24. Pan American Medical Women's 
Alliance, 8th congr., Manizales, Colombia. 
(C. Carthers, 1661 Riverside Ave., Suite 
B, Jacksonville, Fla.) 

18-22. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, annual, 
New York, N.Y. (E. O. Kirkendall, AIME, 
29 W. 39 St., New York 17) 

18-22. Technical Assoc. of the Pulp and 
Paper Industry, annual, New York, N.Y. 
(TAPPI, 360 Lexington Ave., New York 
17) 

19-21. American Educational Research 
Assoc., Atlantic City, N.J. (G. T. Buswell, 
1201 16 St., NW, Washington 6) 

19-21. Tracking and Command of Aero- 
space Vehicles, Inst. of the Aerospace Sci- 
ences, San Francisco, Calif. (IAS, 2 E. 
64 St., New York 21) 

19-22. American Concrete Inst., annual, 
Denver, Colo. (W. A. Maples, 22400 W. 
Seven Mile Rd., P.O. Box 4754, Redford 
Station, Detroit 19, Mich.) 

19-22. Industrial Ventilation Conf., E. 
Lansing, Mich. (Engineering Dept., Michi- 
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E. 47 St., New York 17) 
(See 22 December issue for comprehensive list) 
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