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RIBONUCLEASE:
Chart of analysis
allows precise
quantitation of
amino acids and
related compounds
mn 3 mg acid
hydrolyzate
sample of bovine
Ribonuclease A.
In addition to
protein and peptide
hydrolyzates,
other materials
which can be
automatically
analyzed include
physiological
SAuids, foods,
pharmaceuticals
and components of
plant and micro-
biological systems.
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ANALYZE FOR
20 AMINO ACIDS
IN LESS THAN A DAY

...do 1t routinely with the
Beckman /Spinco Model 120

Amino Acid Analyzer

New features include preparative column

A new Spinco Preparative Column and Stream
Divider Accessory is now available for use with the
Model 120 Analyzer. In addition, the versatility
of the instrument itself has been greatly increased
by a new valving system which also allows

use of external columns and accessories, including
fraction collector and scintillation counter.

Amino acid analyses can be done for you quickly,
accurately, automatically, by the Beckman/Spinco
Analyzer. Simpler runs are finished in less than a day,
the most complex within two days.

The instrument employs the Spackman-Stein-Moore
technique of automatic recording ion-exchange
chromatography. With it a typical analysis takes only
half a day of operator time. Five to ten times as many
operator hours would be required for analysis by

older bio-assay or manual chromatographic techniques.

Compared with earlier analytical methods, operation
of the Beckman/Spinco Analyzer is simplicity itself.
A small sample is placed on a chromatograph

column in the instrument and the analysis is begun.
As the sample goes through the Analyzer,

a permanent picture is recorded of the amino acids
present and their precise amounts.

More than 100 Spinco Amino Acid Analyzers are

now in use around the world. If your research
involves—or could involve —amino acids, write now for
information on this remarkable research tool.
Address Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto 5, California.
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SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES



This is not just a saying at NBCo. Our organization is geared to process all orders so
that biochemicals will be delivered anywhere in the world to arrive within 80 hours or
less. Naturally, orders in the U.S. will arrive within 24 hours. Our tremendous stocks
of the purest biochemicals sell at the lowest prices and
include over 300 Amino Acids + Over 90 Peptides *+ Over
200 Nucleoproteins, Purines, Pyrimidines « Miscellaneous

SEND FOR OUR
FREE JULY,

1960 CATALOG

r
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Biochemicals « Vitamins ¢ Enzymes-Crystalline, Purified { Containing more than
Growth Factors + Steroid Hormones -+ Biological Salt | 2600 items. Fill out coupon and
Mixtures and Test Materials - Carbohydrates - Purified | mail today for your copy.  sc
Proteins ¢ Fatty Acids ¢ Antibiotics Alka101ds o Glan- | NAME_
dular Substances. : ORGANIZATION
{ ADDRESS
; » | om
NUTRITIONAL BIOCHEMICALS CORPORATION . -~
21010 MILES AVENUE e  CLEVELAND 28, OHIO ¥ Wi
SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., Washington 5, D.C. Second-class postage paid at Washington, D.C., and

additional mailing office. Annual subsctiptions $8 50 foreign postage, $1.50; Canadian postage, 75¢.
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Pilatre de Rozier and Marquis d’Arlandes (November 21, 1783),
using a Montgolfier balloon, were the first to leave the earth

to test man’s physiologic reactions. This experiment was the

forerunner of intensive Space Medicine studies of today.

MEDICINE

There is a relatively narrow zone above the surface of the earth

in which man’s physiologic mechanism can function. Hence the
unrelenting search by Lockheed scientists into many aspects of
Space Medicine.

Engineers already have equipped man with the vehicle for
space travel. Medical researchers now are investigating many factors
incident to the maintenance of space life—to make possible man’s flight
into the depths of space. Placing man in a wholly new environment
requires knowledge far beyond our current grasp of human biology.
Here are some of the problems under investigation: The determination of
man’s reactions; the necessity of operating in a completely closed
system compatible with man’s physiological requirements (oxygen and
carbon dioxide content, food, barometric pressure, humidity and
temperature control) ; explosive decompression ; psycho-physiological
difficulties of spatial disorientation as a result of weightlessness; toxicology of
metabolites and propellants; effects of cosmic, solar and nuclear ionizing
radiation and protective shielding and treatment ; effects on man’s circulatory
system from accelerative and decelerative G forces; the establishment of a
thermoneutral range for man to exist through preflight, flight and reentry ;
regeneration of water and food.

Exploration into unknown areas such as Space Medicine, provides endless
stimulation to imaginative scientists and creative engineers. Research at Lockheed’s
Missiles and Space Division covers the entire spectrum—ifrom pure basic research
to development work, in support of current projects. Space Medicine is but one
phase of Lockheed’s complete systems capability in missiles and satellites. To maintain
this position of leadership calls for an extensive research and development program—
ranging from electrical propulsion research to advanced computer research, design
and development. Typical current projects are: Man in space; oceanography; fuel cells;
space station ; space navigation; solid state electronics.

Engineers and Scientists: If you are experienced in work related to any of the above
areas, you are invited to write: Research and Development Staff, Dept. G-44, 962 W. El
Camino Real, Sunnyvale, California. U.S. citizenship or existing Department of Defense
industrial security clearance required.

lﬂﬂthEd/MlssuEs AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in the
DISCOVERER, MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA+ALAMOGORDO, NEW MEXICO s« HAWAII
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IT HAPPENED THIS MONTH...

a glance at yesterday in relation to today

IN JULY—(1922) —the Journal of Biochemistry (Tokyo) reports the isolation
and analysis of the prolamin of Hato-mugi (Coix lacryma L.). Hato-mugi is an
Asiatic species of grass with large seeds called “Job’s Tears,” which are often
strung as beads to pacify teething infants. Results indicate that it contains glu-
tamic acid, leucine, tyrosine and the basic amino acids, arginine, histidine, and
lysine, and resembles the prolamin of oats.?

Chemists who know their oats (or their Hato-mugi) will be interested in the
Schwarz kit of 18 optically standardized natural amino acids. This kit provides
reliable, convenient primary standards for chromatography, microbiological
assay and other precise research and instructional purposes. Also available are
bulk quantities of optically standardized amino acids for nutritional studies and
manufacturing. In addition, most of these compounds are available with N*°

or C14 labels.

IN JULY—(1929) — Cowgill discusses the physiology of the substance hitherto
called “vitamin B.”? This has recently been shown to consist of at least two
physiologically-active factors. One is unstable at high temperatures and is effec-
tive in preventing and curing beriberi; the other thermostable component is
required along with the antineuritic factor for promoting growth and is prob-
ably effective in preventing and curing pellagra.

Today, we know that the anti-beriberi factor is an essential constituent of cocar-
boxylase (thiamine pyrophosphate), while the anti-pellagra factor is a precursor
of catalytic flavins such as flavin adenine dinucleotide (FAD). Schwarz
BioResearch supplies both FAD and cocarboxylase, as well as other essential
cofactors, including DPN, ATP, and adenylic acid. All are listed in our catalog.
Write for it.

IN JULY—(1959) — discussing the synthesis of organic compounds on the prim-
itive earth, Stanley Miller and Harold Urey state: “The major problems remain-
ing for an understanding of the origin of life are (i) the synthesis of peptides,
(ii) the synthesis of purines and pyrimidines, (iii) a mechanism by which
‘high-energy’ phosphate or other types of bonds could be synthesized continu-
ously, (iv) the synthesis of nucleotides and polynucleotides, (v) the synthesis of
polypeptides with catalytic activity (enzymes) , and (vi) the development of poly-
nucleotides and the associated enzymes which are capable of self-duplication.”®

The fundamental importance of nucleic acids in life processes is now universally
recognized. Schwarz BioResearch offers a full line of nucleic acid compounds:
DNA, RNA, nucleate salts, nucleotides, nucleosides, purines and pyrimidines,
and pentoses. Also available is a complete line of amino acid derivatives, peptides
and poly-amino acids. Many of these have been radiolabeled. Do you have our
most recent catalog and price list?

1. Hattori, G. and Komatsu, S.: The prolamin of Coix lacryma L, J. Biochem. 1:365 (July) 1922. 2. Cowgill, G. R.:

Recent studies in the physiology of vitamin B. Yale J. Biol. & Med. 1:353 (July) 1929. 3. Miller, S. L. and Urey,
H. C.: Organic compound synthesis on the primitive earth. Science 130:245 (July 31) 1959.

SCHWARZ BIORESEARCH, INC. « Dept. 7B * Mount Vernon, New York

BIOCHEMICALS * RADIOCHEMICALS * PHARMACEUTICALS for research, for medicine, for industry
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Uses fast Drabkin cyanmethemoglobin method—no
matching cells, charts or computation. Technician
simply prepares blood sample . . . slips test tube into
Hemophotometer direct-reading clinical colorimeter...
reads hemoglobin immediately in grams per 100 ml of
blood. Instrument is a compact 5 x 6 x 9 inches. Price

174

Reads hemoglobin directly, instantly

FISHER
HEMOPHOTOMETER®

is of the same magnitude—a modest $160. The Fisher
Hemophotometer is fully described in an illustrated 4-
page Bulletin FS-274. Call your local Fisher plant or
write to: Fisher Scientific Company
139 Fisher Bldg.,
Pittsburgh 19, Pa.

F-132

FISHER SCIENTIFIC

America's Largest Manuf

of Lab. y Appli & Reagent Chemicals

Boston Cleveland Philadelphia IN CANADA
Buffalo Detroit Pittsburgh Edmonton
Charleston, W.Va. Houston St. Louis Montreal
Chicago New York Washington Toronto

SCIENCE, VOL. 132



Only the new International Model CS Centrifuge
combines all these features at such a popular
price:

* New motor delivers higher speeds and forces:
up to 5500 rpm and 4,730 x G for routine
centrifuging; up to 23,400 rpm and 37,950 x G
with multi-speed attachment.

* Wide-range versatility: capable of swinging all

CM and most SB head and accessory combina-
tions . . . horizontal, angle and. basket.

% Modern cabinetized construction with ample
storage space for heads and accessories.

INTERNATIONAL

"MODEL CS GENERAL-PURPOSE
CENTRIFUGE

for popular-priced versatility

ADVANGED IN DESIGN!

brings you a great new formula

for general- purpose centrifuging:

* CS = International’s all-new cabinetized centrifuge — a
combination of CM economy plus SB speed and versatility

* Stainless steel guard bowl for maximum safety,
long life and easy cleaning.

% Unitized control panel with speed controller,
tachometer, electric brake, automatic timer and
pilot light . . . all conveniently located.

NO ADVANCE IN PRICE!

Because of the productive skills and experience of.
the world's largest manufacturer of laboratory
centrifuges, you pay no more for this advanced
design than you -would for a time-tested Model CM
with its separate cabinet stand. Get all the facts
about the great new Model CS from your nearby
authorized International Dealer or write:

INTEHNATIDNAL@ EQUIPMENT CO.

BUILDING NO. 3B, 1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS.

22 JULY 1960
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Infinitely variable Input & effluent sample splitting: linear, continuously
0-2000 v l variable over 50:1 to 500:1 range

7-range
electrometer, —
accurate to 1%

Options: Radium,
Str-90, Tritium, or
Flame lonization
detection

Wheelco Electronic
Potentiometer
Recorder

accurate to Y4 of 1%

Separate temperature
control for sample,
column, and detector

Optional Integrator —
Electronic or —
mechanical

Amplitrol temperature
—— = — — control — 1% of scale

Adaptable Model 20 with Argon or
Flame lonization plus Linear Splitter

BUTANE
ISO-PENTANE

n-PENTANE |
2. 2DIMETHYLBUTANE | |
2, 3:DIMETHYLBUTANE 1!
3-METHYLPENTANE
n-HEXANE

ommon®wy

In Model 20, proved Wheelco instrumentation has been
integrated with pioneering advances in detector systems to
provide the greatest inherent accuracy available today.
Model 20 accepts packed or capillary columns with equal
‘flexibility for argon or flame ionization detection.

100 ft. Nylon Capillary.
001" ID

Squalane Coating
Flash Heater  175°
Column: Room Temp.
Range: 1x10-10
Flame Detector
Carrier: Helium «

60ml. / min,

Convenient selection of a variety of operating parameters.
Mechanical or electronic integrators and digital readout

o 1o 2 Secg?q o 40 50 .s'o accessories optional. Any of Barber-Colman Sales and Service
Now. .. a rapid analysis of low bo 111ng Offices will gladly supply details on the accuracy and flexi-

hydrocarbons in seconds. bility of Model 20. Call them today.

Wheelco Instruments Division
Y| BARBER-COLMAN COMPANY

c [] I- M A N Dept. G, 15131 Rock Street, Rockford, lllinois, U.S.A.
BARBER-COLMAN of CANADA, Ltd., Dept. G, Toronto & Montreal ® Export Agent: Ad. Auriema, Inc., N.Y.
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WATER STILLS
Capacities from ¥4 to 500 gal. /hr.
Steam, Electric or Gas Heat.

STERILIZERS
Pressure Steam, Gas-Steam,

and Gas. Chambers 16” x 16” x 24”
to 60” x 66” x120”.

MICROBIOLOGICAL
EQUIPMENT:--

and you have to talk
BIOGEN * continuous culture apparatus tO Ame’r’l’ca’ln’ S te/’ﬁ?’l?’ze/r !

For batch or continuous culture of pure ® Here at Amsco, sterilization is still of prime
‘microorganisms in controlled conditions. concern. However, to parallel the great strides of
' modern biological technology, we’ve developed a
number of highly specialized microbiological
devices—all designed to do their job better with
less personnel time and attention and at a cost

DRY BOX well wit,hin practical li.mits..

Flexible film chamber. If you've a problem in this area, a letter to our
Efficient, economical, Scientific and Industrial Department may lead
easy to work with. to its economical resolution.

SCIENTIFIC AND INDUSTRIAL DEPARTMENT

AMERICAN

Laboratory, pilot plant and . ST E R I L!»Z E R

production models. Used for the ERIE<PENNSYLVANIA

Pchﬂf’adOﬂ and concentration World's largest designer and manufacturer of Sterilizers,
of labile substances. ! Operating Tables, Lights and related biological equipmens
Sh s d :

FREEZE DRY APPARATUS

Ve 1

GERM FREE LIFE APPARATUS
Complete service, including
flexible operating,
rearing and transfer chamber.
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GET YOUR ADVANCE COPY

of the General Program of the
AAAS New York Meeting
by first class mail — early in December

The General Program of the 127th Meeting of the AAAS in New York, 26-31 December
1960, will be available to you, at cost, within the first week in December—whether you can attend

the Meeting or not.

Program Content

1. The two-session AAAS General Symposium, “Moving 7. The multi-sessioned special programs of the American
Frontiers of Science V”—Speakers: Edward Anders, Association of Clinical Chemlsts,. Amerlc_an Astrona:utl-
H. W. Magoun and George Wald. cal Society, American Geophysical Union, American

Physiological Society, American Psychiatric Association,

2. The “Challenge to Science” evening with Sir Charles P. American Society of Criminology, Association of Ameri-
Snow and Theodore M. Hesburgh. can Geographers, Ecological Society of America, Myco-

3. On “AAAS Day,” the three broad, interdisciplinary sym- logica_l Spciety of America, National Sgience Teache.rs
posia—Plasma: Fourth State of Matter; Life under Ex- Association, New York Academy of Sciences—and still
treme Conditions; and Urban Renewal and Develop- others, a total of some 90 participating organizations.
ment, arranged by AAAS Sections jointly. 8. The foursession program of the Conference on Scien-

4. The Special Sessions: AAAS Presidential Address and tiic Communication: The Sciences in Communist
Reception; Joint Address of Sigma Xi and Phi Beta China, cosponsored by the AAAS, NSF, and ten so-
Kappa; the Tau Beta Pi Address; National Geographic cieties.
Society Illustrated Lecture; and the first George Sarton 9. The sessions of the Academy Conference, the Confer-

Memorial Address by Rene Dubos, ence on Scientific Manpower, and the conference of
. The programs of all 18 AAAS Sections (specialized sym- the American Council on Women in Science.

posia and contributed papers). 10. The sessions of the AAAS Cooperative Committee on

ot

6. The programs of the national meetings of the American the Teaching of Science and Mathematics, and of the
Astronomical Society, American Nature Study Society, AAAS Committee on Science in the Promotion of Hu-
American Society of Zoologists, History of Science So- man Welfare.
ciety, National Association of Biology Teachers, Scientific . . C e
Research Society of America, Sigrr%'z Delta Epsilon, So- 1. Tltées ?f the 'lattelslt fXX:AgSn Sar}d don'llqehstlct scientific films
ciety for General Systems Research, Society for the Study to be shown in the cence Lheatre.
of Evolution, Society for the History of Technology, 12. Exhibitors in the 1960 Annual Exposition of Science
Society of Systematic Zoology, and the Society of the and Industry—103 booths—and descriptions of their ex-
Sigma Xi. hibits.

Advance Registration

Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2)
You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to
attend; (3) Your name is posted in the Visible Directory as the Meeting opens.

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program.

la. [0 Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and
all privileges of the Meeting (50¢ is for first-class postage and handling). _
Ib. J Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the

Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.)
(check 1a or 1b)

2. FULL NAME (DI, MiSS, €LC.) ... .0\ ottt ettt e e et e et e e e
(Please print or typewrite) (Last) (First) (Initial)
3. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION . e e e e e

4. OFFICE OR HOME AD D RESS . . .. e e e e e
(For receipt of General Program)

CITY ... . ZONE ...... STATE ...

(Meay be added later, after arrival)
Please mail this Coupon and your check or money order for the total amount to the

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.

178 SCIENCE, VOL. 132




APPLICATION FOR HOTEL RESERVATIONS
127¢h AAAS MEETING
New York, 26-31 December 1960

The five hotels for the AAAS New York meeting have established special, low, flat rates and have reserved
appropriately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS
meeting is assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in New York. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in New York and thereby avoid delay and confusion. The experienced Housmg Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 230, Science, 22 Iuly, Both the Com-
modore and the Biltmore are AAAS headquarters hotels.

Flat Rates for Rooms with Bath*

Hotel Single Double Bed Twin Beds Suites
Commodore $ 8.50 $14.00 $15.50 $21.00 to $52.50
Biltmore ' 8.50 14.00 15.50 45.00 and up
Roosevelt 8.50 14.00 15.50 39.00 to 43.00
Belmont Plaza 8.50 14.00 15.50 30.00 and up
‘Waldorf-Astoria . 10.00 ‘ 16.00 18.00 45.00 and up

* All rates are subject to a 5%, New York City tax on hotel room occupancy.
——————— —_———— THIS IS YOUR HOUSING RESERVATION COUPON —_——————————

AAAS Housing Bureau :
90 East 42nd Street . Date of Application .......... ... ... ... ... ... ... . ...
New York 17, N.Y.

Please reserve the following accommodations for the 127th Meeting of the AAAS in New York, 26-31 December 1960:
TYPE OF ACCOMMODATION DESIRED

Suite ................ Desired Rate. .. ................... Maximum Rate . ........... .. ... . . i,
(Desired rate and maximum rate apply only to suites)

Number in party .............. ... Sharing this room will be: ... ... ... . e
(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

First Choice Hotel ...................... Second Choice Hotel ...................... Third Choice Hotel ....................
DATE OF ARRIVAL ... ... .. il DEPARTURE DATE ... .. it iieiinnennnennn
(These must be indicated—add approximate hour, A.M. or P.M.)

N A M E e e e e

(Individual requesting reservation) (Please print or type)
AD D RESS
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
22 JULY 1960 179




AUTOMATE

“>-~ SEPARATORY
FUNNEL WORK

with the

EXTRACTO-MATIC

Extracto-Matic eliminates bothersome manual operations in rou-
tine separatory funnel extractions... just pour the two immiscible
solvents into the specially designed separatory funnels and the
“Extracto-Matic” does the rest. Twenty times per minute oscilla-
tion and adjustable angled back plate assures the desired agita- NEW MICRO FUNNELS

tion is obtained. ' 6 ml. and 12 ml. capacity fun-

“Eyrex” brand glass !Extractp-Matic separatory funnels are easy 3«?’!§ i,rli "Ef(ﬁ'raac"tz'}ﬁglgcfo[,;;g

to fill, and pressure build up is automatically vented through the the new micro funnel back plate

2 mm. opening in the Teflon lined Bakelite stopper. ten 6 ml. or 12 ml. samples can
100 ml., 22 ml., and 500 ml. funnels are available with either ~ DE Processed simultaneously.

glass stopcock, Ultramax Teflon stopcock, or Lab-Crest Teflon

stopcock. The new 6 ml. and 12 ml. micro funnels are equipped

with the Ultramax Teflon stopcock.

THE VIRTIS COMPANY, INC., Gardiner, N. Y.
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Torsion’s 3rd New Dial Balance
CUTS WEIGHING TIME 60%

Torsion’s dial
makes
the difference

With Torsion’s new 500 gram capacity balance you can make
three times as many weighings per hour as before. Here’s why:

Conventional laboratory balances use a graduated beam and
slide weight for ““fine”” weighing after the weight has been
determined to within 10 grams. Under the old procedure the
balance is arrested, slide weight positioned, balance released,
balance comes to rest, position of indicator noted, balance
arrested again, slide weight repositioned and so on until the
weight is determined within 0.1 gram.

All this time consuming ‘“‘cut-and-try”’ procedure is replaced
with a simple graduated dial which can be turned without
arresting the oil-damped balance. This means that the time
consuming part of the weighing (below ten grams) can be
“dialed-in”’—and in %4 the time.

UNCONDITIONAL GUARANTEE

In keeping with Torsion’s Million-Plus construction, the new

Dial mechanism retains its original accuracy after more than

a million weighings. That’s why Torsion Balance has uncondi-
tionally guaranteed the accuracy of the entire Dial mechanism.

? Torsion Laboratory Balance DLTS
Capacity: 500 grams
Readabllity of Dial: .02 grams

Other Torsion Dial Balances

Model DLT2
Capacity: 120 grams
Readabiliity of Dial: 2 mg:

Model DLT2-1
Same specifications
as DLT2 but has scoop
for seeds or other
bulky material.

7. 'Torsion Balance %’m%/my

Main Office and Factory: Clifton, New Jersey ® Sales Offices: Chicago. San Francisco
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Right now, more chemists are using
the Coleman Junior Spectrophotometer
than any similar instrument

From the Gary Steel Mills to hospitals in
Burma, Coleman Spectrophotometers are the
most widely used in the world.

Why? . .. the answer is simple . . . it is sim-
plicity! In this time tested instrument the
most fundamental principles of spec-
trochemistry are directly applied to an-
alysis with an absolute minimum of
manipulation. For large work loads, espe-
cially in routine analyses, the Coleman Spec-
trophotometer is absolutely without a peer.
Its readings are completely dependable, and
with its long history of success, procedures
are available for almost any analysis.

Manufacturing experience keeps price

COLEMAN INSTRUMENTS,

INC.,

down, quality up. There are no “bugs’’ in
the Coleman Junior . . . and it saves hundreds
of dollars for its users by eliminating the usual
tedious calibrations and manipulation . . . a
Coleman always pays for itself in a short time.

New Ultramicro Analytical Program
adds another step to the unusually wide
range of sample sizes. Samples as small as
100 microliters can now be handled with the
same speed and simplicity as any Coleman
macro procedure.

Make this YOUR TARGET for today ...
ask your Coleman dealer for a demonstration
in your laboratory or write for full details on
this splendid instrument. Bulletin $B-240B.

MAYWOOD, ILLINOIS

SCIENCE, VOL. 132
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AGAIN THE LAND OF PROMISE

Science has brought us to a unique vantage point from which we can foresee
vast technological change. As the curve of scientific progress approaches
the vertical, today’s pioneers who wish to contribute significantly in their
chosen fields will do well to consider the unequalled challenge offered by
association with one of the nation’s foremost scientific laboratories. Posi-
tions are currently available in physics, electronics, mathematics, and in
mechanical and aeronautical engineering, as well as in other technical
disciplines.*

The diverse locations of the Naval Laboratories . . . the varieties of climate
and recreation . . . assure your discovery of life as you want it. Address
your inquiry to:

U, S. NAVAL,
LABORATORIES

in California
Personnel Coordinator, Dept. F
e The Pacific Missile Range and U. S.
1030 East Green fStre?t Naval Missile Center, Point Mugu: Na-
Pasadena, California tional launching and instrumentation
complex, guided missile test and evalu-
ation, astronautics, satellite and space
vehicle research and development.

e U. S. Naval Ordnance Test Station at
China Lake and Pasadena: Developers
of guided missiles, rockets, advanced
propulsion systems, torpedoes, and
other undersea weapons.

e U. S. Naval Ordnance Laboratory at
Corona: Developers of guidance and
telemetry systems and other missile
system components. Researchers in
such fields as IR spectroscopy, mag-
netism and semiconductors.

e U. S. Naval Radiological Defense Labo-
ratory at San Francisco: The nation’s
only major center for research on nu-
clear effects and development of
counter measures.

e U. S. Navy Electronics Laboratory at
San Diego: One of the Navy’s largest
organizations engaged in the research
and development of radar, sonar, radio
and acoustics.

*These positions are in the Career Civil Service.
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ROTATING CYLINDER VISCOMETER

SCIENTIFIC INSTRUMENTS MODEL RV-2
now — for true intrinsic viscosity at extremely low shear rates...

Scientific Instruments Model RV-2 is a Couette vis-
cometer so sensitive, it permits viscosity measure-
ments to be made at virtually zero shear gradient. The
extremely low shear rate capability (0.2 sec.-') of this
precision instrument eliminates the obvious errors in-
volved in zero gradient extrapolations from high shear
rate measurements.

USE IT FOR: molecular weight characterization by in-
trinsic viscosity; kinetic analysis of enzyme systems;
analysis of degree of polymerization, etc.

FEATURES

« Coaxial rotating cylinders provide even distribution of
shear rate

* Operates on principle of electrostatic restoring
torque, eliminating torsion wire and
mechanlcal spring problems

* Simple, convenient sample changing
* Rapid, easy selection of shear rates

* Sample temperature automatically maintained
within £0.05°C of desired value

* Cylinder and float made of non-corrosive,
non-contaminating material

* Accuracy of viscosity measurement is maintained
regardless of liquid density

* Internal standard calibration of restoring voltage

SPECIFICATIONS:

Shear Stress Range. ........ «....0.002 dyne/cm? to 1.6 dyne/cm?
Shear Rate Range .............0.2 sec. -' to 50 sec. -' in 26 steps
Viscosity Range ...............Up to 800 centipoise at 0.2 sec. -'

Cylinder Temperature ......... Constant to within 0.05°C of desired
temperature when located in a temperature-controlled (+2°C) room

CONCENTRATION ©.0978 SN/ ODECILITER
TewrE

Viscosity vs. Shear Rate

Analysis of viscosity vs shear
rate for a water-soluble syn-
thetic polymer demonstrates
the effectiveness of this vis-
cometer in measuring the true
zero shear gradient viscosity.
It can be seen that there was
no necessity to extrapolate to
zero shear rate because the
instrument Is capable of vis-
cosity measurements on the
plateau approaching this value.

M ret. vevanive wscomty

B suean mare sec”!
EXPERIMENTAL VISCOSITY VS SHEAR RATE

AUTOMATIC RECORDING TITRATOR

.10

CONCENTRATION - C = 64/ DECHITER

INTRINSIC VISCOSITY DETERMINATION
FOR A TYPICAL HIGH POLYMER

Intrinsic Viscosity
Determination For a
Typical High Polymer

Here reduced viscosity is extra-
polated to zero concentration
to obtain intrinsic viscosity.
Values of reduced viscosi
were obtained directly with-
out extrapolation to zero shear
gradient. The lower curve is
typical of the error to be ex-
pected when apparent viscos-
ity is obtained at the high
and non-uniform shear rate im-
plicit in the capillary method.

now — PERFORM and RECORD all potentiometric titrations AUTOMATICALLY!

SCIENTIFIC INSTRUMENTS MODEL AT-2A

* Automatic recording pH stat
for reaction rate studies

* Titrates to any pre-set end point

* Records first and second
derivative curves

* Records pH or EMF variation as
function of titrant added

FOR: — Acid-base reactions.
Oxidation-reduction reactions.
Precipitation reactions.

Complex-ion reactions.
POLARAD

SCIENTIFIC INSTRUMENTS

A Division of Polarad Electronics Corporation
43-20 34th Street, Long Island City 1, N.Y.
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Here is one single precision instrument that
both performs and records variable and con-
stant pH titrations automatically —and with
accuracy of £0.02 pH units or 1.2 millivoits.

MAIL THIS COUPON FOR MORE INFORMATION




SARGENT
ANALYTICAL OVEN

® HEAT TRANSFER BY RADIATION AND CONDUCTION

® OVER FOUR SQUARE FEET OF WORKING AREA

® DIRECT READING, SINGLE TURN TEMPERATURE
ADJUSTING DIAL

® OPERATING RANGE, 35° TO 200°C

® ALL INSIDE METAL AREAS AND AIR VOLUME
COINCIDENT IN TEMPERATURE WITHIN + 2%°C
WHETHER UNLOADED OR FULLY LOADED

® TEMPERATURE AT ANY POINT CONSTANT WITHIN
+%°C WHETHER UNLOADED OR FULLY LOADED

$-64080 OVEN— Analytical, Radiation-Conduction Type, Double Wall,
200°C, Sargent. A new laboratory analytical oven designed
to emphasize conduction and radiation as modes of heat
transfer and to minimize the contribution of convection,
thereby achieving an unprecedented uniformity of tempera-
ture throughout the entire cubic space of the isolated
aluminum interior chamber.

The inner chamber is obstruction free. Three removable
Sesinnid L Miaiteoh e by flat aluminum shelves and a flat bottom area provide over
E. H. Sargent & Co. four square feet of useable space for moisture samples.

Heat is applied at a very low gradient and over a wide
area from a nickel-chromium ribbon element in woven glass
sleeving. 215 inches of fiber glass insulation results in low
wattage requirement and permits temperature to be regu-
lated by a special Sargent heavy duty, bimetal regulator.

Temperature is adjusted by simple rotation of a single
turn disk on the lower panel. A dial type thermometer is
mounted on the door.

Constructed of heavy gauge, welded steel, finished in
baked enamel. Inlet and outlet vents are provided. The
oven door automatically opens if pressure builds up inside.

Range, 35° to 200°C; inside width, 14 inches; inside
height, 13 inches; inside depth, 12 inches; outside width,
19 inches; outside height, 2215 inches; outside depth, 16
inches; net weight, 60 lbs. Complete with three shelves and
thermometer. For operation from 115 volt, 50 or 60 cycle
A:Chlciveuits o ki S S RO e $165.00

“d l SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS o SUPPLIES e CHEMICALS ‘

E.H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS

DETROIT 4, MICHIGAN « DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. + SPRINGFIELD, N. J.
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Is There Underinvestment in Education?

Belief is widespread that we are not spending enough money on college

-education in terms of our needs for economic growth, but little systematic

research has been done on education as a form of investment. As part of a
study for the National Bureau of Economic Research, Gary S. Becker, of
Columbia University, has now compared the financial return from a college
education with the return from other kinds of investments. The full report
is still to be published, but to judge from a preliminary account that
appeared in the May issue of the American Economic Review, the results
will challenge one of our more treasured beliefs. So far as the return to
the person getting the education is concerned, Becker finds no evidence
for underinvestment. The average return to college graduates is about the
same as the average return to business capital.

Although the preliminary account gives few details of the computation,
there is some discussion of the operations performed. The return from a
college education is calculated on the basis of total college costs, not just
costs to the student and his family. The income of college graduates, as
measured against the income of persons whose education ended at a lower
level, is adjusted for such factors as differences in ability. And the study
is limited to men, although Becker does suggest that even for those women
who expect to do little work outside the home there may be sound economic
reasons for going to college. Women who go to college probably secure
husbands with higher incomes than women who do not.

Economists distinguish between direct and external returns, and in the
analysis of education this distinction corresponds to that between the effect
of a college education on the incomes of persons getting the education
and the effect on the incomes of others. The study is concerned only with
direct returns, but those arguing that too little is being spent on education
can note, for example, that developments in atomic physics are necessary
for atomic power and that most atomic physicists are college graduates. To
this argument Becker replies that it is easier to give examples of the con-
tribution of science and technology to economic growth than it is to
assess the contribution quantitatively or to compare it to the external re-
turns from business capital. In fact, he intimates that, generally speaking,
economists know very little about external returns. Consequently, since
direct returns indicate no great underinvestment, if the existence of under-
investment is to be argued, the argument must lie in the little explored
area of external returns.

The American economy, not to mention American military technology,
of course, needs scientists and engineers. To this particular point Becker
replies that the special demand for technical experts can be met with a
comparatively small increase in the total expenditures on college educa-
tion. Investment in scientific training is important, but by itself such
training is not so very expensive.

To be sure, college attendance offers other rewards besides economic
gain; it offers personal enlightenment and preparation for effective citizen-
ship. But restriction of the study to economic considerations no more
reflects on these other objectives than it lessens the value of the study as
it bears on strictly economic arguments. One comment that has been
directed against the study from the economic side is that even if the
return to college graduates is the same as the return to business capital,
this finding does not necessarily imply that there is no underinvestment
in education. The finding might just as well imply that college graduates
are underpaid or, to strike an anti-inflationary note, that everyone else is
overpaid.—J.T.
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A NEW
APPROACH

IN GAS

CHROMATOGRAPHY

The Packard Model 830 Tri-Carb® Gas Fraction Collector
enables quantitative collection of individual organic com-
ponents in a gas chromatographic effluent stream. Precise
measurement of radioactivity in component peaks can be

LINOLENATE

1 made after collection.
An 8” diameter turntable holds up to 50 Tri-Carb Car-
C tridges, each packed with silicone-coated scintillation crys-
o2 3 40 50 €0 tals. Vapors leaving the gas chromatography mass detector
\> LINOLEATE pass through the heated gas injection nozzle of the collector
— and condense on the coated surfaces of the scintillation
<_\ : crystals. As the operator observes the beginning and com-
)— OLEATE pletion of each peak on the mass detector trace, he actuates
ey | a control switch to change cartridges. Changing takes only

ﬁ;:“ﬁ o a fraction of a second.

After sample collection, the cartridges are placed in posi-
tioning adapters in an Automatic Tri-Carb Liquid Scintil-
lation Spectrometer for completely automatic counting. No
sample preparation is necessary and up to 100 samples can
be handled at one time.

Counting efficiency for carbon-14 in Tri-Carb Cartridges
is over 50%. Backgrounds for these cartridges in the Tri-
Carb Spectrometer are extremely low—less than 5 cpm.
Consequently, even peaks with very low activity can be
accurately measured in short counting periods.

The Packard Model 830 Tri-Carb Collector is suitable
Typical gas chromatogram trace showing mass peaks of fatty for use with any gas chromatograp h using a nondestructive

acid methyl esters. Superimposed on the mass trace, the bar mass detectlon_ system.
graph indicates no radioactivity in any of the unsaturates. For literature, prices, and further information write:

PALMITAT

MYRISTATE

LAURATE
i

P.0.BOX 428-A, LAGRANGE, ILLINOIS

ATLANTA ¢ BOSTON ¢ LOS ANGELES"O NEW YORK ¢ PHILADELPHIA
SAN FRANCISCO ¢ WASHINGTON, D.C, » ZURICH, SWITZERLAND
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HR-92 X-Y
X-Y RECORDER

Unconditionally
Guaranteed For One Year

S 59 500

o Flat bed — Full Chart visibility

e Unitized Construction

e Critically damped response

o Clip-on pen — Interchangeable
for multicolor traces

o Standard 812 x 11 paper

RUGGED ‘““All Purpose'’
X-¥ RECORDER

The HR-92 is a null-seeking servo-type
plotter designed to draw curves in
Cartesian coordinates on regular 8%
x 11 graphpaper. Control panel has zero
set and continuously-variable attenuator
for each axis. Separate standby and
power switches are provided. Two axes
are electrically and mechanically inde-
pendent.

Amplifiers easily removed if servicing
ever becomes necessary. Electrical
connections all contained in two plugs
for each amplifier.

Each amplifier channel (including trans-
former power supply) independent of
rest of system.

WRITE FOR:
New X-Y Recorder Circular #792-4
showing complete specifications and
photographs.

bouston

instrument
corporatio

Box 22234 - Houston 27, Texas
MO 7-7405

230

The chairman of the Committee on
Exhibits is William O. Baker, vice
president for research, Bell Telephone
Laboratories; he was a member of the
same committee when the AAAS met
in New York in 1956.

The chairman of the Committee on
Public Information is Marion Harper,
Jr., president of McCann-Erickson,
Inc.; he headed the same committee at
the previous New York meeting.

The chairman of the Committee on
Physical Arrangements is Harry A.
Charipper, head of the department of
biology, New York University, Wash-
ington Square Center, who aided that
committee in 1949 and 1956; he is
also in charge of local arrangements
for this year’s meeting of the American
Society of Zoologists.

Housing

Four of the five hotels for the AAAS
meeting have established uniform flat
rates, much lower than their usual
rates, for AAAS members and others
attending the meeting. Thus, every-
one who makes room reservations
through the AAAS Housing Bureau can
be assured of substantial savings.

Beginning with this issue, the adver-

tising pages of Science will carry, at
frequent intervals, announcements of
hotel accommodations and rates, to-
gether with a coupon which should be
filled out and sent, not to any hotel
directly, but to the AAAS Housing
Bureau in New York. All applications
for hotel rooms will be filled in the
order of receipt. Those who apply early
are assured of accommodations in the
hotel of their first choice. Expenses can
be reduced still further if two people
share a room or if three or more people
share a suite. Upon request, all hotels
will place comfortable rollaway beds in
rooms or suites at $3 per night.

Registration

Both the technical, or program, ses-
sions and the special sessions are open
to all interested persons. Although reg-
istration for these sessions is not man-
datory, it is expected that all who
attend will wish to pay the AAAS
registration fee of $3 and thus contrib-
ute their proportionate share to the
heavy expenses of the meeting. (The
registration fee for the husband or wife
of a registrant, if a second General
Program is not required, is $1.)

Each registrant receives the General
Program, convention literature, a list-
ing in the Visible Directory of Regis-
trants, and a Convention Badge; the
latter assures him all privileges of the
meetmg, discounts on tickets of ad-
mission to tourist attractions, and the
like. The badge is required for admis-
sion to the large-scale exhibits, -the
AAAS Science Theatre, the presidential
reception, and the AAAS Smoker. Re-

PHOTOGRAPHIC
OPTIMUM

SUPER
TECHNIKA
cameras...

Available in
21/ax3Ya, 4x5, 5x7 ...
from $399.50

Linhof Super Technika cameras..

. photo-
graphic mainstays of top-level research
teams throughout the world, meet exacting
challenges—in the field and in the labora-
tory—wherever photo-analysis is crumal to

scientific understanding.

Send 50¢ for colorful, 120-page e
Linhof Products Handbook.

¥ L. XN G- PHOTO CORPORATION Sy
257-T Park Avenue South, New York 10, N. Y.

RIGHT
FROM
STOCK

Model 25 Model 75 Model 150

VACUUM PUMPS

A new series of two stage, internal vane
vacuum pumps offering ...guaranteed ultimate
vacuum of 0.1 micron...compact design...
modern styling . . . three sizes and 31 types
... Write today for Bulletin 610...12 pages
of information .. .Immediate delivery on all
pumps . . . Contact us for the name of your
nearest stocking distributor.

PRECISIONE]
SCIENTIFIC CO.

Local Offices in: Chicago o Cleveland o Houston
New York e Philadelphia o San Francisco
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freshments will be served at the last

two events.

Advance registration ($3.50, since
prepaid postage is included) has some
decided advantages: Delay at the regis-
tration desks upon arrival is eliminated;
since the General Program is sent out
by first-class mail early in December,
the advance registrant can determine at
his leisure which events and sessions
he particularly wishes to attend; and
the registrant’s name is posted in the
Visible Directory of Registrants as the
meeting opens (the hotel room may be
added later, by the registrant himself).

An announcement on advance regis-
tration, with a coupon, will also be
found in the advertising pages of this
issue and at intervals hereafter.

AAAS Headquarters

As stated in the Preliminary An-
nouncement, for the AAAS as a whole,
there will be coheadquarters hotels. The
Commodore, with its large ballroom,
will accommodate the evening events,
general sessions, the AAAS business
sessions, and the AAAS Pressroom. The
Biltmore will house the AAAS Office,
the Visible Directory of Registrants,
the Annual Exposition of Science and
Industry, and the AAAS Science Thea-
tre. Each of the two hotels—located
one and a half blocks apart, on two
sides of Grand Central Station (they
can be reached by underground pas-
sages through the station) —will have
AAAS Main Registration—Information
Center facilities.

The Commodore will also accommo-
date the American Society of Zoologists
and Section N; the Biltmore will house
the other biological and medical groups
and some of the physical sciences as
well. The Roosevelt will be headquar-
ters for the American Astronomical
Society, for the science teaching so-
cieties, and for the social and economic
sciences. The Belmont Plaza is the
headquarters hotel for geology and
geography, Section H, the History of
Science Society, and other organiza-
tions of the “L” series. At present, no
sessions are scheduled in the Waldorf-
Astoria, 49th Street and Park Avenue,
but 400 of its sleeping rooms are
available, at minimum rates.

A detailed list of the headquarters
for each section and participating or-
ganization is given below, since it is an
obvious convenience for each person
attending the meeting to have this in-
formation before he applies for room
reservations.

Other Hotel Headquarters

AAAS sections are listed alphabeti-
cally and societies are listed in the
same sequence, by discipline.

Commodore (2000 rooms),
Street and Lexington Avenue.

AAAS (Board of Directors, Coun-
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42nd

CENTRIFUGES & INSTRUMENTS

“Serve You Best”

RC-2 REFRIGERATED AUTOMATIC

OMNI-MIXER HOMOGENIZER

§S-3 PUSHBUTTON AUTOMATIC

SS-4 ENCLOSED SUPERSPEED

$S8-1 SUPERSPEED ULTRA-MICROTOME

From the RC-2, the latest in Refrigerated Centrifu-
gation, to the SERVALL Small & Medium Centrif-
uges with their remarkable variety of tube combi-
nations (ideal for the chemistry lab), there is a
SERVALL Centrifuge to suit your every need in
the low to Superspeed range (o to 20,000 rpm — up
to 37,000 x G). Special rotors such as virus or par-
ticle counting, and field-aligning also are available.
The SERVALL 8 to 2 Tube Direct Sedimentation Continuous Flow System
is still unique after having been in production for more than two years.
SERVALL Instruments include the world-renowned “Porter-Blum” Ultra-
Microtome (1/40 micron), Omni-Mixer Homogenizer (with or without Micro-
Attachment for 0.5 to 3 ml up to 50,000 rpm), Pipettes, and the new SERVALL-
Ribi Apparatus for preparative work on cell walls for research and production.

SP/X MEDIUM CENTRIFUGE

ILLUSTRATED LITERATURE AVAILABLE
UPON REQUEST FOR CATALOG SC-7GC

llfdn Sorl/illl ® ,ln(e.

NORWALK - CONNECTICUT

AN INDEPENDENT COMPANY: NOT CONNECTED WITH ANY OTHER CENTRIFUGE MANUFACTURER. EST. 1934.
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cil); General Events and Special Ses-
sions; Pressroom.

AAAS Committee on Science and
the Promotion of Human Welfare;
AAAS Sections F—Zoological Sciences,
N-Medical Sciences, and P-Industrial
Science.

American Geological Institute, Na-
tional Geographic Society.

American Society of Zoologists.

Federation of American Societies
for Experimental Biology.

Academy Conference, American
Council on Women in Science, Con-
ference on Scientific Communication,
National Association of Science Writ-

ers, National Science Foundation, New
York Academy of Sciences, Scientific
Research Society of America, Sigma
Delta Epsilon, Society of the Sigma Xi,
United Chapters of Phi Beta Kappa.

Biltmore (1000 Rooms), 43rd Street
and Vanderbilt Avenue.

AAAS Office; Annual Exposition of
Science and Industry; AAAS Science
Theatre; Visible Directory of Regis-
trants. ’

AAAS Sections A-Mathematics, B—
Physics, G—Botanical Sciences, I-Psy-
chology, Nd-Dentistry, and O-Agricul-
ture.

American Mathematical Society, As-

FOR

- TISSUE CULTURE

NEW!
NEWBORN AGAMMA
CALF SERUM

Anespecially processed serum
containing exceedingly high
content of alpha globulin (37
to 409 of the total protein
content) and 7 to 109, beta
globulin. Gamma globulin
chemically removed by frac-
tionation technics, Carefully
processed to preserve all other
proteins and growth compo-
nents. Every lot biologically
tested and rigidly assayed by
" moving boundary electro-
phoresis before release. Non-
toxic. Recommended as a
replacement for Fetal Calf
Serum in many tissue culture
procedures, including prep-
aration of Puck’s media.

Supplied as ready-to-use
liquid (sterile) or stable,
freeze-dried powder (non-
sterile). Liquid product avail-
able in 100 cc size. Dried
product supplied in 7 gm size
(equivalent to 100 cc finished
serum) or 42 gm size (equiv-
alent to 600 cc finished serum).

OTHER ADDITIONS

Hyland’s rapidly expanding
tissue culture line now in-
cludes the following compo-
nents for use in Puck’s media:
Puck’s Medium N16 (with-
out l-glutamine), 100 cc
Puck’s Saline F, 100 cc
NCTC 109 Medium, 100 cc
and Fetal Calf Serum, Liquid,
30 cc and 100 cc.

CELL ADHERENCE
TO GLASS

Comments continue to be re-
ceived on the high quality of
Hyland’s regular Calf Serum.
It has unusually high content
of alpha globulin (28 to 29%
of the total protein content).
Alpha globulin contains the
fetuin component, which is
required for growth, and in
its presence most cells adhere
to glass and assume a flattened
appearance. Hyland Calf
Serum is supplied in either
liquid or freeze-dried form,in
30 cc and 100 cc sizes.

Weite today for a listing of
the complete Hyland Tissue
Culture line. In addition to
the products already men-
tioned, we offer a wide selec-
tion of liquid and dried
products in a practical variety
of sizes. Our line embraces
Serums and Serous Fluids,
Embryo Extracts and Ultra-~
filtrates, Balanced Salt Solu-
tions, Synthetic Media and
special formulations.

The Hyland Tissue Culture
Laboratory is always at your
service and welcomes your
inquiries about special form-
ulas or products you would
like added to our line.

HYLAND LABORATORIES
4501 Colorado Blvd.,
Los Angeles 39,

California
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. Astronomy,

sociation for Computing Machinery,
Society for Industrial and Applied
Mathematics.

American  Astronautical  Society,
American Institute of Physics, Ameri-
can Meteorological Society, Sigma Pi
Sigma. -

American Association of Clinical
Chemists.

Society of Systematic Zoology.

American Institute of Biological Sci-
ences, American Society of Naturalists,
Beta Beta Beta Biological Society, Eco-
logical Society of America, Mountain
Lake Biological Station, Nature Con-
servancy, Society for the Study of Evo-
lution, Society of General Physiologists.

Botanical Society of America, Myco-
logical Society of America, Torrey Bo-
tanical Club.

Alpha Epsilon Delta, American
Physiological Society, American Psy-
chiatric Association.

American College of Dentists; Amer-
ican Dental Association; International
Association for Dental Research, North
American Division.

Society for Industrial Microbiology.

American Geophysical Union.

Roosevelt (1100 rooms), 44th Street
and Vanderbilt Avenue.

AAAS Cooperative Committee on
the . Teaching of Science and Mathe-
matics. :

AAAS Sections C-Chemistry, D-
K-Social and Economic
Sciences, M-Engineering, Np-Phar-
macy, and Q-Education.

American Chemical Society.

American  Astronomical  Society,
Astronomical League.

National Association of Biology
Teachers.

American Economic Association,

American Political Science Associa-
tion, American Society of Criminology,
American  Sociological  Association,
American Statistical Association, Econ-
ometric Society, Metric Association,
National Academy of Economics and
Political Science, National Institute of
Social and Behavioral Sciences, Pi
Gamma -Mu National Social Science
Honor Society, Social Science Re-
search Council.

Engineers Joint Council, Engineering
Manpower Commission, Tau Beta Pi
Association.

American Association of Colleges of
Pharmacy; American College of Apoth-
ecaries; American Pharamaceutical As-
sociation, Scientific Section; Ameri-
can Society of Hospital Pharmacists;
National Association of Boards of
Pharmacy.

Institute of Management Sciences.

American Educational Research As-
sociation, Council for Exceptional
Children, National Association for Re-
search in Science Teaching, National
Science Teachers Association, Ameri-
can Nature Study Society.
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UNITRON stereo microscopes

NE veerreeneennensnaS JOW as $110

Both models offer . .. sharp clear erect image « large depth
of focus « wide field « long working distance « interpupillary
and diopter adjustments « rack and pinion focusing « coated optics

MSL — a precision,
budget priced instru-
ment. Vertical binocular
body. Choice of single
maghnification from 5X to
45X. Extra eyepieces for

MSHL — a versatile

general purpose instrue
ment with a wide range
of magnifications. In-
clined binocular body, re-
volving .nosepiece _ for
. | rapid interchange of ob-
additional powers, jectives. Model MSHL-1
$19.50 per pair. $"0 - ¥ with objectives: 1X, 2X,
ACCESSORY STAND F i%()'( eyeplgtci:est:‘ e
— For use -magnification range:
IA: :"""EA FOR;R;: with binocular head and focusin 8X:45X.g Other magn%ﬁ-
-DAY TRIAL... WRITE rechanism of either Model MSL cation ranges 67
FOR FREE CATALOG 4E-3 or MSHL. Price (stand only), $75.  available. $2

U IT O INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO
204-206 MILK STREET « BOSTON 9, MASSACHUSETTS

Just Published: Volume 29
Annual Review of

BIOCHEMISTRY

Approx. 770 pages

CONTRIBUTORS: R. H. S. Thompson and
H. 0. L. Fischer Moo s oebster

P. D. Boyer J. J. Burns and

B. S. Hartley A. H. Conney

0. Hoffmann-Ostenhof J. S. Dinning

W. J. Whelan C. A. Dekker

J. H. Law
G. E. Perlmann and
R. Diringer

L. M. Kozloff
R. L. Sinsheimer
G. N. Cohen and

R. Schwyzer F. Gros

S. Udenfriend, R. Acher
H. Weissbach, and E. P. Anderson and
C. Mitoma L. W. Law

P. K. Stumpf
A. Beloff-Chain and
F. Pocchiari

F. Haurowitz
I. MacIntyre and
I. D. P. Wooton
J. D. Gregory and S. R. Lipsky and
P. W. Robbins R. A. Landowne
M. Klingenberg and T. Bucher

Vols. 13, 16 to 26 also available
$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere)

ANNUAL REVIEWS, INC.
GRANT AVENUE, PALO ALTO, CALIFORNIA
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HIGH IN RESOLVING POWER,
EASIER TO MAINTAIN THAN ANY OTHER
ELECTRON MICROSCOPE

BENDIX TRONSCOPE TRS-a0 El

Myelin sheath of Ischiadicus Bufo Vulgaris Formosa. Dr. K. Uchizono.

BENDIX TRONSCOPE

demonstrates 20A resolving power with no adjustments.

BENDIX TRONSCOPE
is first electron micr pe with absolutely no decrease in
resolving power from adjustments.

BENDIX TRONSCOPE

is the most trouble-free electron microscope in the world.

BENDIX TRONSCOPE,
including electron tubes, is warranted unconditionally for one
year against defects in materials and workmanship. Service
is available after warranty period on either a contract or a
transportation, per diem, parts basis.

FULL DETAILS
can be obtained by writing Dept. EMB7-22.

Cincinnati Division

3310 Wasson Road ¢ Cincinnati, Ohio

THe ndy'/

CORPORATION

Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N.Y.
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ont.
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Conference on Scientific Manpower,
National Academy of Sciences—Na-
tional Research Council, Scientific
Manpower Commission.

Belmont Plaza (800 rooms), 49th
Street and Lexington Avenue.

AAAS Sections E-Geology and
Geography, H-Anthropology, and L-
History and Philosophy of Science.

Association of American Geograph-
ers, Geological Society of America,
National Speleological Society.

Conference on Scientific Manuscripts,
History of Science Society, Philosophy
of Science Association, Society for
General Systems Research, Society for
the History of Technology.

RayMoND L. TAYLOR
Associate Administrative Secretary

Forthcoming Events
‘ August

15-23. Soil Science, 7th intern. cong.,
Madison, Wis. (R. Bradfield, Dept. of
Agronomy, Cornell Univ., Ithaca, N.Y.)

15-24. Crystallography, intern. cong.,
Cambridge, England. (W.
Cavendish Laboratory, Cambridge, Eng-
land)

15-25. Chemistry of Natural Products,
IUPAC symp., Melbourne, Canberra, and
Sydney, Australia. (Convener, Symposium
Organizing Committee, Box 4331, G.P.O.,
Melbourne)

H. Taylor,

15-25. International Geological Cong.,
21st session, Copenhagen, Denmark.
(IGC, Mineralogical-Geological Museum,
Univ. of Copenhagen, @ster Boldgade 7,
Copenhagen K)

15-25. International Paleontological Un-
ion, Copenhagen, Denmark. (J. Roger,
Service d’Information Geologique, B.R.G.-
GM., 74, rue de la Fédération, Paris 15°,
France) )

15-25. Sedimentology Cong., 6th intern.,
Copenhagen, Denmark. [General Secre-
tary, IAS, c/o Institut Frangais du Petrole,
4, place Bir Hacheim, Rueil-Malmaison
(Seine-et-Oise), France]

16-18. Biological Effects of Microwave
Radiation, 4th annual conf., New York,
N.Y. (M. Eisenbud, New York Univ. Post
Graduate Medical School, 550 First Ave.,
New York 16)

16-19. Society of Automotive Engineers,
San Francisco, Calif. (R. W. Crory, SAE,
Meetings Operation Dept., 485 Lexington
Ave., New York 17)

17-19. Hydraulics Conf., Seattle, Wash.
(W. H. Wisely, American Soc. of Civil
Engineers, 33 W. 39 St., New York 18)

17-19. University Nuclear Reactors,
Gatlinburg, Tenn. (University Relations
Div., Oak Ridge Inst. of Nuclear Studies,
P.O. Box 117, Oak Ridge, Tenn.)

17-21. Ionization Phenomena in Gases,
4th intern. conf., Uppsala and Stockholm,
Sweden. (A. Nilsson, Fysikum, Uppsala)

18-19. Submarine and Space Medicine,
2nd intern. symp., Stockholm, Sweden.
(H. Bjurstedt, Laboratory of Aviation
Medicine, Karolinska Institutet, Stockholm,
60)

FROM
YOUR
DEALER

Asbestos Work Board
Hot Glass Rest

Sharp Flame Hand Torch
Torch Stand

Blowhose (2 extra
mouthpieces)

Spandle

Carbon Flat

Didymium Goggles
Vernier Calipers

Crayon (2)

[II7] BETHLEHEM GLASSBLOWING KIT
with MANUAL

for Chemists, Physicists, Engineers and Others To Construct, Repair,
Modify Apparatus Systems, Glass to Metal Seals

The Bethlehem Glassblowing KIT Contains

Twin Tubing (2 sizes)

Tungsten Carbide Knife Wire Screen (3 pieces)
Carbon Hex (2 sizes)
Rollers (dual purpose)

\ BETHLEHEM APPARATUS COMPANY, INC.

PRICE $246.00
Write for
Bul. K-60

Assorted Corks Brass Shaper
Asbestos Paper (2 sizes) Beeswax

Carbon Rods (2 sizes) Tungsten Tool
Sodium Nitrite
Tweezers (2 sizes) Pluro Stopper
Ribbon Fire (gas-oxygen) Metal Kit Box
Ruler Manual

HELLERTOWN, PA.
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20. American Inst. of Ultrasonics in
Medicine, Washington, D.C. (D. M. Still-
well, Dept. of Physical Medicine and Re-
habilitation, Univ. of Colorado Medical
Center, Denver 20)

21-24. Latin-American Cong. of An-
giology, Rio de Janeiro, Brazil. (R. C.
Mayall, Caixa Postal 1822, Rio de
Janeiro)

21-24. National Council of Teachers of
Mathematics, Salt Lake City, Utah. (M. H,
Ahrendt, 1201 16 St., NW, Washington 6)

21-25. American Soc. of Pharmacology
and Experimental Therapeutics, Seattle,
Wash. (H. Hodge, ASPET Dept. of Phar-
macology, Univ. of Rochester, Rochester,
N.Y.)

21-26. American Cong. of Physical
Medicine and Rehabilitation, Washing-
ton, D.C. (Mrs. D. C. Augustin, 30 N.
Michigan Ave., Chicago 2, Ill.)

21-26. Physical Medicine, 3rd intern.
conf., Washington, D.C. (W. J. Zeiter,
2020 E. 93 St., Cleveland, Ohio)

21-6. Pacific Science Cong., 10th.
Honolulu, Hawaii. (Secretary-General,
10th Pacific Science Cong., Bishop Mu-
seum, Honolulu 17)

22-25. American Astronomical Soc.,
Mexico City, Mexico. (J. A. Hynek, Smith-
sonian Astrophysical Observatory, 60
Garden St., Cambridge 38, Mass.)

22-25. American Physiological Soc..
San Francisco, Calif. (R. G, Daggs, APS,
9650 Wisconsin Ave., NW, Washington
14)

22-26. Plasma Physics, symp., Gatlin-
burg, Tenn. (University Relations Div.,
Oak Ridge, Inst. of Nuclear Studies, P.O.
Box 117, Oak Ridge, Tenn.)

22-26. Western Resources, 2nd annual
conf., Boulder, Colo. (M. E. Garnsey,
Dept. of Economics, Univ. of Colorado,
Boulder)

23-25. Assoc. for Computing Machin-
ery, natl.,, Milwaukee, Wis. (J. Mosh-
man, ACM, Council for Economic and
Industry Research, 1200 Jefferson Davis
Highway, Arlington 2, Va.)

23-25. Cryogenic Engineering Conf.,
Boulder, Colo. (K. D. Timmerhaus, CEC,
Dept. of Chemical Engineering, Univ. of
Colorado, Boulder)

23-26. American Statistical Assoc., an-
nual, Palo Alto, Calif. (D. C. Riley, ASA,
Beacon Bldg., 1757 K St., NW, Washing-
ton 6)

23-26. Biological Photographic Assoc.,
Salt Lake City, Utah. (Miss J. H. Waters,
Box 1668, Grand Central Post Office,
New York 17) ’

23-26. Institute of Mathematical Statis-
tics, annual, Stanford, Calif. (W. Kruskal,
Dept. of Statistics, Eckhart Hall, Univ. of
Chicago, Chicago 37, Ill.)

23-28. American Ornithologists’ Union,
Ann Arbor, Mich. (H. G. Diegnan, Divi-
sion of Birds, U.S. National Museum,
Washington 25)

24-27. Forest Biology Conf., Seattle,
Wash. (Miss E. N. Wark, Technical Assoc.
of the Pulp -and Paper Industry, 360
Lexington Ave., New York 17)

24-27. Internal Medicine, 6th intern.
cong., Basel, Switzerland. (Secretariat, 6th
ICIM, 13 Steinentorstre, Basel)

24-2. International Union for the His-
tory and Philosophy of Science, Stanford,
Calif. (R. Taton, 64, rue Gay-Lussac, Paris
5¢, France)
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unequalled
for

VERSATILITY

Farrand

SPECTROFLUOROMET

Versatile instrument for. photo-fluorometric assay, identifica-  inating than obtained through colorimetric or spectrophoto-
tion and analysis of chemical constituents in the Ultraviolet, metric methods. Can be used for micro or macro volumes.
Visible and Infrared. Measurements are much more discrim-  Models for manual, oscilloscope or chart recording available.

FARRAND OPTICAL CO., INC

Technical data available on request
o ° W YORK 70,0

specify Bulletin No. 820S

PRECISION SCALES

3 BASIC MODELS
24 MODIFICATIONS
Calibrated in

GRAMS
POUNDS AND OUNCES
POUNDS AND DECIMALS
PENNYWEIGHTS
GRAINS
ASSAY-TONS

METTLER INSTRUMENT CORPORATION
HIGHTSTOWN, NEW JERSEY

Write to us today for full description of
the modern METTLER precision scales.
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25-27. Chemical Organization of Cells,
2nd conf., Madison, Wis. (J. F. A. Mc-
Manus, Dept. of Pathology, Univ. of
Alabama Medical Center, Birmingham)

25-3. High Energy Nuclear Physics,
intern. conf., Rochester, N.Y. (W. A.
Jamison, Dept. of Physics and Astronomy,
Univ. of Rochester, Rochester 20)

27-30. International Union of Biologi-
cal Sciences, section of embryology, Pal-
lanza, Italy. (F. E. Lehmann, Kuhnweg
10, Berne, Switzerland)

28-31. American Phytopathological
Soc., Green Lake, Wis. (W. B. Hewitt.
Dept. of Plant Pathology, Univ. of Cali-
fornia, Davis)

28-31. Potato Assoc. of America, Green
Lake, Wis. (R. L. Sawyer, Long Island
Vegetable Research Farm, Cornell Univ.,
Riverhead, N.Y.)

28-31. Soil Conservation Soc. of Amer-
ica, Guelph, Ontario, Canada. (H. W.
Pritchard, 838 Fifth Ave., Des Moines 14,
Towa)

28-1. American Inst. of Biological Sci-
ences, annual, Norman, Okla. (H. T. Cox.
AIBS, 2000 P St., NW, Washington 6)

Save time, money and bench space: E{ectrometers e UV- - . meetings are bein
e High sensitivity allows use of smaller quan- g;;ﬁi:'hifo:'e‘:::m“" hé]{lhem fgg,%‘:;gioﬁowith theg AIBS meetg—
tities of expensive tagged compounds ing at Stillwater, Okla.
e Simplified operating procedures speed ] B American Bryological Soc. (G. J. Iken-
analysis = berry, Dept. of Botany and Plant Patholo-
e Compact design requires little more than one i - / gy, Oklahoma State Univ., Norman)
square foot of bench space American Fern Soc. (U T. Waterfall.
For information how Cary Electrometers can Dept. of Botany, Oklahoma State Univ.,
serve you, ask for data file E 16-70 Norman)

American Mlcroscoplcal Soc. (R. W.

APPLIED PHYSICS CORPORATION « 2724 South Peck Road, Monrovia, Calif. Jones, Dept. of Zoology, Oklahoma State
Univ., Norman)

American Soc. for Horticultural Science.
(D. G. White, Dept. of Horticulture, Okla-

homa State Univ., Norman)
American Soc. of Limnology and Ocean-
I i _ ography. (T. C. Dorris, Dept. of Zoology.

Oklahoma State Univ., Norman)
The Long Life Sieve is designed to allow the opera- American Soc. of Plant Physiologists.
tor to replace the screen upon failure. The savings in | | (C: L. Leinweber, Dept. of Botany and

cost of testing is realized when the cost of the re- Ilggrélaz?thology, Oklahoma State Univ.,

placement of the screen alone is compared with the American Soc. of Plant Taxonomist

cost of the replacement of the sieve screen unit as U. T Waterfall. Sept of Botany Okl::
now practised. The frame of 'rhe sieve is constructed homa State Univ., Norman) ’

of chrome plated brass. American Soc. of Zoologists. (R. W.

Jones, Dept. of Zoology, Oklahoma State
Univ., Norman)

Vac-Pres Filters are bacteriological filters Biometric Soc. (ENAR). (C. Marshall,
which may be used for vacuum or pressure fil- | | Statistics Laboratory, Oklahoma State
tration. These filters are available in 10 ml, 50 Univ., Norman)

Botanical Soc. of America. (W. W. Han-
son, Dept. of Botany and Plant Physiology,
Oklahoma State Univ., Norman)

ml and 250 ml capacities. Other sizes upon re-
quest. The Vac-Pres Filters manufactured of

brass. with the interior silver plated and the Ecological Soc. of America. (A. Stebler.
exterior chrome plated. Stainless steel also Oklahoma Cooperative Wildlife Research
available. Unit, Oklahoma State Univ., Norman)

Genetic Soc. of America. (H. Bruneau,
The CSI High Speed Angle Centrifuge Dept. of Zoology, Oklahoma State Univ.,

gives the laboratory worker a reliable | | Norman)

d s . X Mycological Soc. of America. (J. E.
and modern high speed centrifuge with Thomas, Dept. of Botany and Plant Path-

maximum safety and flexibility by its ology, Oklahoma State Univ., Norman)

unit design and interchangeable stand- National Assoc. of Biology Teachers.
ard rotors. Speed 14,000 rpm plus. (T. Overmire, 1709 Admiral Rd., Still-
(Pat No. 2,699,289) water, Okla.)

Nature Conservancy. (A. Stebler, Okla-
BROCHURE AND PRICE UPON REQUEST . 1 11 4
¢ au homa Cooperative Wildlife Research Unit.

CUSTOM SCIENTIFIC INSTRUMENTS, Inc. || Oguopa State Unit, Norman) o, Dest

541 DEVON STREET KEARNY, N. J. of Entomology, Oklahoma State Univ.,,
Stillwater)
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Phycological Soc. of America. (I. V.
Holt, Dept. of Botany, Oklahoma State
Univ., Norman) ;

Society for Industrial Microbiology.
(R. C. Allred, Central Research Labora-
tory, Continental Oil Co., Ponca City,
Okla.)

Society for the Study of Development
and Growth. (R. W. Jones, Dept. of Zoolo-
gy, Oklahoma State Univ., Norman)

Society of Protozoologists. (D. W.
Twohy, Dept. of Zoology, Oklahoma
State Univ., Norman)

Tomato Genetics Cooperative. (D. G.
White, Dept. of Horticulture, Oklahoma
State Univ., Norman)

28-1. Association of American Geog-
raphers, East Lansing, Mich. (M. F. Bur-
rill, Office of Geography, Dept. of In-
terior, Washington 25)

28-1. Diseases of the Chest, intern.
cong., Vienna, Austria. (M. Kornfeld, 112
E. Chestnut St., Chicago 11, Ill.)

28-2. Combustion, 8th intern. symp.,
Pasadena, Calif. (Office of Industrial As-
sociates, California Inst. of Technology,
Pasadena)

28-2. International Pharmaceutical Fed-
eration, Copenhagen, Denmark. (A. W.
Tennesen, Bispebjerg Hospital, Copen-
hagen, N.V.)

28-2. International Soc. for the Welfare-

of Cripples, world cong., New York, N.Y.
(D. V. Wilson, 701 First Ave., New York
17)

28-3. Electron Microscopy, European
regional conf., Delft, Netherlands. (A.
L. Housink, Lab. v. Microbiologie, Julia-
nalaan 67A, Delft)

28-3. Histochemistry and Cytochemis-
try, Ist intern. cong., Paris, France. (R.
Wegmann, Institut d’Histochimie Medi-
cale, 45, rue des Saints-Péres, Paris 6°)

29-31. American Sociological Assoc.,
New York, N.Y. (D. R. Young, Russell
Sage Foundation, 505 Park Ave., New
York) -

29-31. Clinical Chemists (Canadian and
American Societies), annual, Montreal,
Canada. (E. Harpur, Montreal Children’s
Hospital, Montreal)

29-31. Electron Microscope Soc. of
America, 18th annual, Milwaukee, Wis.
(W. C. Bigelow, Dept. of Chemical and
Metallurgical Engineering, Univ. of
Michigan, Ann Arbor)

29-31. Metallurgy of Elemental and
Compound Semiconductors, Boston, Mass.
(E. O. Kirkendall, AIME, 29 W. 39 St.,
New York 18)

29-31. Water Quality Measurement and
Instrumentation, PHS symp., Cincinnati,
Ohio. (R. T. Hyde, Robert A. Taft Sani-
tary Engineering Center, 4676 Columbia
Parkway, Cincinnati 26)

29-1. Ballistic Missile and Space Tech-
nology, 5th symp., Los Angeles, Calif. (C.
T. Morrow, Space Technology Labora-
tories, P. O. Box 95001, Los Angeles 45)

29-1. Mathematic Assoc. of America,
41st summer, East Lansing, Mich. (H. M.
Gehman, Univ. of Buffalo, Buffalo 14,
N.Y.)

29-2. Semiconductors, 5th intern. conf.,
Prague, Czechoslovakia. (M. Matyas, Inst.
of Technological Physics, Cukrovarmck&
10, Prague 5)

29-3. American Mathematical Soc., natl.
summer, East Lansing, Mich. (Miss L.
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for accuracy: ACE gauges

A. ACE McLEOD GAUGE — Cat. No. 8726.

Accurate to within +3%. The most convenient and economical instru-
ment for measuring low pressures from 1 micron up. Ace McLeod Gauge,
now supplied with Hammertone gray stand, has new metal locking de-
vice with position holding action eliminating the need for glass hooks
and springs. Gauge will hold to any position to which it is rotated. Cali-
brated TRUBORE® Tubing assures accuracy and changeability in each
of the following pressure ranges:

Pressure Range Lowest Reading

Type Pressure Range Lowest Reading  Type
mm. Hg. mm. Hg. mm. Hg. mm. Hg.
A 0-1.0 0.001 Cc 0-10.0 0.010
8 0-5.0 0.005 D 0-15.0 0.050

B. VACUUM GAUGE, MERCURY MANOMETER — Cat. No. 7500.

Mounted on metal stand with adjustable plastic scale. Graduated 1 mm.
from central zero point. Side arm with ¥ 12/30 joint simplifies filling,
dismantling for cleaning. Complete with mercury.

C. VACUUM GAUGE — Cat. No. 7505. ‘

Compact design for use with a 3 neck flask or Ace Reaction Flask. Gradu-
ated on both tubes from —5 to +70 mm. Complete with mercury in
these joint sizes: § 19/38, 24/40, 29/42. )

For details on these and other gauges, consult Catalog 60
or write Dept. S for your copy.

ACE GLASS

INCORPORATED

Vineland N. J.

Circle No. 237 on Readers’ Service Card
- 237

Louisville,

Ky.,

]

Springfield, Mass.



Charron, AMS, Administrative Services,
190 Hope St., Providence, R.I.)

29-3. International Cong. on Low
Temperature Physics, Toronto, Canada.
(IUPAP, 3, boulevard Pasteur, Paris 15°,
France)

29-3. International Conf. on Nuclear
Structure, Kingston, Ontario, Canada. (L.
G. Elliott, Atomic Energy of Canada,
Chalk River, Ontario, Canada)

29-16. World Forestry Conf., 5th,
Seattle, Wash. (I. T. Haig, 5th WFC,
Dept. of State, Washington 25)

31-6. International cong. de Sociologie,
19th, Mexico City, Mexico. (C. C. Zim-
merman, 200 Emerson Hall, Harvard
Univ., Cambridge 38, Mass.)

31-7. Applied Mechanics, 10th intern.
cong., Stresa, Italy. (F. Rolla, Consiglio
Nazionale delle Ricerche, Ufficio Re-
lazioni Internazionali, Piazza delle Sci-
enza 7, Rome, Italy)

31-7. British Assoc. for the Advance-
ment of Science, annual, Cardiff, South
Wales. (Secretary, BAAS, 18 Adam St.,
Adelphi, London, W.C.2, England)

September

1-3. Nephrology, 1st intern. cong.,
Geneva and Evian, Switzerland. (G. Rich-
et, Hopital Necker, 149 rue de Sévres,
Paris 15°¢, France)

1-7. American Psychological Assoc.,
Chicago, Ill. (L. F. Carter, 249 Mantua
Rd., Pacific Palisades, Calif.)

1-7. Nutrition, 5th intern. cong., Wash-
ington, D.C. (M. O. Lee, 9650 Wisconsin
Ave., Washington 14)

2-5. Astronomical League, Haverford,
Pa. (R. Dakin, 720 Pittsford-Victor Rd.,
Pittsford, N.Y.)

3-10. International Cong. of Preventive
Medicine and Social Hygiene, 8th, Bad

B8/A Flame Photometer Condensed Specifications. Metals An-
alyzed and Guaranteed Sensitivity (1% of full scale):

‘Write today for more

Metal
complete information. Na

K
U

me % m
O.OOYI &?02 02
0.0025 0.001 0.01
0.028 0.02 0.02

Reproducibility: 0.5% av. Size: 15* x 17” x 16" Wgt.s 35 Ibs.

_|ZR

BAIRD ~ATOM/C,/NC.

= |
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Aussee, Austria. (A. Rottmann, Liechten-
steinstrasse 32/4, Vienna 9, Austria)
4-9. Cell Biology, 10th intern cong.,
Paris, France. (M. Chévremont, Institut
d’Histologie, 20, rue de Pitteurs, Liege,

Belgium)
4-9. Laurentian Hormone Conf., Mont
Tremblant, Quebec, Canada. (Arrange-

ments Committee, Laurentian Hormone
Conf., 222 Maple St., Shrewsbury, Mass.)

4-10. International Soc. of Orthopaedic
Surgery and Traumatology, 8th cong., New

York, N.Y. (A. Bailleux, Société de Chi-

rurgie Orthopedique et de Traumatologie,
34, rue Montoyer, Brussels, Belgium) -

4-10. World Cong. of Anaesthesiologists,
Toronto, Canada. (R. A. Gordon, 516
Medical Arts Bldg., Toronto 5)

4-14. International Societies of Hema-
tology and Blood Transfusion, 8th cong.,
Tokyo, Japan. (S. Murakami, Blood Trans-
fusion Laboratory, Japanese Red Cross
Soc., Shibuya, Tokyo)

5-7. Society for Biological Rhythm, 7th
conf., Siena, Italy. (A. Sollberger, Dept.
of Anatomy, Caroline Inst., Stockholm 60)

5-9. Chemical Engineering (Czecho-
slovak Chemical Soc.), Prague, Czecho-
slovakia. (Technickd 1905, Prague-Dejvice,
Czechoslovakia)

5-10. Microbiology of Non-Alcholic
Beverages, 5th intern. symp., Evian,
France. (D. A. A. Mossell, Intern. Assoc.
of Microbiological Societies, c/o Central
Inst. for Nutrition Research, Catherinjne-
singel 61, Utrecht, Netherlands)

5-9. Medium and Small Power Reac-
tors, conf., Vienna, Austria. (International
Atomic Energy Agency, 11 Kiarntner Ring,
Vienna 1)

5-10. Operational Research, 2nd intern.
conf., Aix-en-Provence, France. (Interna-
tional Federation of Operational Research
Societies, 11 Park Lane, London, W.1)

5-12. International Soc. of Bioclima-
tology and Biometerology, 2nd cong., Lon-
don, England. (E. M. Glaser, ‘Dept. of

Physiology, London Hospital Medical
College, Turner St., London, E.1)
5-15. International Scientific Radio

Union, London, England. (R. L. Smith-
Rose, Radio Research Station, DSIR, Dit-
ton Park, Slough, Bucks, England)

5-17. Photogrammetry, 9th intern. cong.,
London, England. (J. B. P. Angwin, Intern.
Soc. for Photogrammetry, 18 Cavendish
Sq., London, W.1)

6-8. Nuclear and Radio-Chemistry,
symp., Chalk River, Ontario, Canada.
(R. H. Betts, Atomic Energy of Canada
Ltd., Chalk River, Ontario)

6-17. Use of Radioactive Isotopes in
the Physical Sciences and Industry, conf.,
Copenhagen, Denmark. (International
Atomic Energy Agency, 11 Kirntner
Ring, Vienna 1, Austria)

7-8. Canadian Textile Seminar, 7th,
Kingston, Ontario, Canada. (J. M. Merri-
man, Textile Technical Federation of
Canada, 223 Victoria Ave., Westmount,
P.Q., Canada)

7-9. Canadian High Polymer Forum,
10th, Ste. Marguerite, near Montreal,
Quebec, Canada. (D. A. I. Goring, CHPF,
Pulp and Paper Research Inst., McGill
Univ., Montreal)

7-9. International Soc. of Geographical
Pathology, 7th conf., London, England.
(J. S. Young, ISGP, c/o Dept. of Patholo-
gy, Forresterhill, Aberdeen, Scotland)
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ELECTRONIC
CONTROLLED

HELLER
LAB MIXER

PROVIDES:

e CONSTANT TORQUE

o VARIABLE DC SPEEDS
FROM AC LINES

e Thyratron tubes on the
Heller GT-21 controller sup-
ply demanded current by
converting power in stepless
variation to the direct cur-
rent motor. Assures con-
stant torque as mixes become
either viscous or fluid. Vari-
able, reversible motor has
direct and gear drive. Arma-
ture shaft speed, 0-5000 rpm.
Gear shaft 18:1 ratio. Chuck,
shafts, 3-step pulleyincluded.

Complete with
attachments
F.O.B. Las Vegas
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Order from your Laboratory Supply Dealer or write-

GERALD K. HELLER CO.

1819 Industrial Road Las Vegas, Nevada

Antisera and Antigens

Enteropathogenic Coli Klebsiella
Salmonella Shigella
Brucella Leptospira Streptococci

*

C Protein Antiserum and Standard

*

Infectious Mononucleosis Antigens
A and Standards

Potent

Stable -
Specific
Descriptive literature available on request |
Specify
DIFCO LABORATORY PRODUCTS

BIOLOGICS CULTURE MEDIA
REAGENTS

| Artificial
Respiration Pump
for Small Mammals

Catalog Number 607

The 607 is a compact, piston-type ventila-
tion pump. Its wide range of rates and
volumes makes it suitable for cats, dogs and
other small mammals. Due to electronically-
controlled variable speed motor, rates can be
changed steplessly while in operation. Motor
and control box are protected by overload
relay reset switch. Four-way slide valve pro-
vides separate ports for inspiration and ex-
piration with a minimum of dead space.
Negative pressure may be applied at exhaust
port, or expired air may be collected or re-
cycled. Pump is mounted on solid aluminum

- casting 8” x 18” x 10”, finished in gray Ham-
mertoné lacquer. All parts are nickel-plated.

SPECIFICATIONS

Volume: adjustable up to 750 cc. »
Rates: 7-50 strokes/min. continuously adjustable
Motor: 1/15 H.P. for 115 volt A.C. operation

Control Box: Variac and rectifier combination with
calibrated speed dial

Valves: flutter type of neoprene-impregnated nylon
Pump: nickeled brass with neoprene piston rings

$450.00—f.0.b. Dover, Mass.

Data Sheet 607 and Catalog available on request

HARVARD APPARATUS CO.. INC.

Dover, Mass., U.S.A.

(a non-profit organization)
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New Products

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. A coupon for use in mailing inquiries
concerning the items listed is included in the post
card insert. Circle the department number of the
items in which you are interested on this coupon.

® RELAYS are hermetically sealed mer-
cury types said to be capable of opera-
tion at temperatures as high as 1200°F.
Sliding contacts are used to avoid con-
tact bounce. The relays are filled with
dielectric gas of high arc-quenching
value. (Sorrels-Johnson Corporation,
Dept. Sci627, 363 Rantoul St., Beverly,
Mass.)

® PROPORTIONING PIPETTES Use a peri-
staltic pump to dispense equal aliquots
of liquid. One model of the device per-
mits dial selection for automatic de-
livery of up to 20 multiples of a fixed
aliquot per operation. A second model
transfers integral multiples of the ali-
quot until stopped by the operator when
the required member appears on a
counter. Nominal volume is 0.3 ml/rev.
An alternative flexible tube for 0.2
ml/rev is available. Deviation of total
volume delivered by a number of revo-
lutions is said to be less than =1 per-
cent of the mean volume per single
revolution. (Baird & Tatlock Ltd.,
Dept. Sci623, Chadwell Heath, Essex,
England)

(Si.EANY:ST CLEANEST CLEANEST CLEANEST CLEANEST CLEANEST CLEA?

times as much!

Also makers of ALCOJET for all equipment washed by
machine and ALCOTABS-in tablet form for all pipette

washers.

Order from your supplier or ask him for samples

and FREE Cleaning Guide.

Sold by All Leading Laboratory, Hospital and Sur-
gical Supply Dealers in the United States as well

Made especially for the exacting requirements of
LABORATORY, HOSPITAL AND MEDICAL USE!

MORE EFFECTIVE than any known detergent in
powder form or any liquid detergent that costs four

ANEST CLEANEST CLEANEST CLEANEST €
ST CLEANEST CLEANEST CLEANEST CLE
<57 CLEANEST CLEANEST CLEANEST CLEAR

LeY £ L ARNE

ST CLEANEST CLEANEST CLE
I CLEANEST CLEAD
ST CLEANEST €
- CLEANEST CLE
51 CLEANEST CLEA!

- CL&A&S&Y CKEA&EST CLE
CLEANEST €

< CLEAD
£ST CLE
EANEST C
ANEST CLEANEST CLEAY
“LEANEST CLEANEST CL

Government Specifications

CANADA « ENGLAND « SWITZERLAND . BELGIUM . NETHERLANDS . MEXICO
VENEZUELA « PERU « BRAZIL - PANAMA . PUERTO RICO . HAWAII and
BELGIAN CONGO :

ALCONOX, INC., 853 BROADWAY, NEW YORK 3, N.YV.
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B KELVIN BRIDGE measures resistance
from 10 pohm to 100 ohm. Test leads
more than 100 ft long may be em-
ployed with accuracy =0.25 percent
above 100 yohm and *1 pohm below
100 pyohm. Test leads of any length
are available with either C-clamp or
spring-clamp terminations. (Shallcross
Manufacturing Co., Dept. Sci626,
Selma, N.C.)

B GAS DETECTOR is a portable instrument
with probe-type detector connected by
up to 100 ft of cable. Calibration is in
percentage of lower explosion limit of
desired gas. An adjustable meter trip
provides buzzer alarm actuation. An
adjustable current meter allows approx-
imate classification of gas constituents
in many gas mixtures. A battery and
charger are built in and the instrument
may also be operated from a 110-volt
a-c source. (Houston Instrument Corp.,
Dept. Sci628, P.O. Box 22234, Houston
27, Tex.)

® ADMITTANCE BRIDGE for the range 30
to 300 Mcy/sec uses a thermistor ele-
ment in a servo feedback system as
conductance standard. Accuracy is said
to be £2 percent over the entire fre-
quency range. Capacitance range is
+40 pf and conductance range is 0 to
50 mmho. Voltage applied to the com-
ponent under test is usually less than
50 mv. Signal sources and detectors
are separately available. (Marconi In-
struments, Dept. Sci625, 111 Cedar
Lane, Englewood, N.J.)

B RANDOM-SIGNAL CORRELATOR, may be
used to measure the normalized cross
correlation between two signals, either
random or periodic. Frequency range is
2 cy to 250 kcy/sec. Input voltage
range is 20 mv to 2 v r.m.s., and gain is
continuously adjustable from 1 to 100
in each channel. Accuracy is said to
be =1 percent. An output selector per-

_mits selection of either of the two

signal channels or of the correlated
signal. After the two channels have
been equalized, positive or negative cor- -
relation can be read directly on an
r.m.s. voltmeter. (Flow Corp., Dept.
Sci634, 85 Mystic St., Arlington, Mass.)

m ALIPHATIC ACIDS, their methyl esters,
alcohols, and amines from Cs to Cis are
available with purity said to be 99.5
percent as judged from vapor-phase
chromatograms. Purification is effected
by vacuum fractionation. (Lachet Bio-
chemical Co., Dept. Sci640, 2202 W.
107th Pl., Chicago 43, IIl.)

m VOLATILE MATTER DETERMINATION
in coal and coke, according to ASTM
method D271-48, is aided by apparatus
that controls automatically the rate at
which the sample crucible is lowered
and the length of time it remains in the
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furnace. Three dials allow selection
from a variety of rates of descent and
heating times. Two samples are accom-
modated by the apparatus at one time.
(Laboratory Equipment Corp., Dept.

Sci642, P.O. Box 151, St. Joseph,
Mich.)
B THIN SECTIONING MACHINE cuts

dentive sections as thin as 35 p and
crystal sections as thin as 0.005 to 0.10
in. Sections may be eut from specimen
blocks 3 by 12 by 3 in. in less than
5 minutes. Sections are said to be pro-
duced with finished surfaces ready for
use in routine examinations without
polishing. (Will Corporation, Dept.
Sci 644, P.O. Box 3927, Brighton Sta-
tion, Rochester 10, N.Y.)

® ADJUSTABLE-LEAK VALVE consists of a
vacuum-valve body containing a sealed
stem actuated by a vernier drive. A
groove machined along the axis of the
stem of the valve increases in depth at
a controlled rate per unit length. Effec-
tive opening ranges from 0O to 0.000024
in® and leak rate ranges to 1.8 std
cm®/sec for 25 turns of the valve. (Vac-
tronic Lab Equipment, Inc., Dept. Sci
646, East Northport, N.Y.)

® PULSE GENERATOR produces pulses of
Y2 usec duration at repetition frequen-
cies between 0.5 and 150 Mcy/sec.
Pulses can be continuously varied over
a 10-to-1 range in steps up to 50 usec.
Amplitude is 300 volts peak to peak
into a 93-ohm load. The unit can be
self-triggered or synchronized exter-
nally up to 30 kcy/sec. Calibrated de-
lay ranges to 11,000 psec are provided.
(Arenberg Ultrasonic Laboratory, Inc.,
Dept. Sci647, 94 Green St., Jamaica
Plain 30, Mass.)

® ANALOG-TO-DIGITAL CONVERTER will
directly convert the amplitude of car-
rier system voltages to digital codes
without intermediate a-c-to-d-c conver-
sion. The unit is reversible and as a
digital-to-analog converter it converts
parallel digital codes to a-c carrier volt-
ages. The amplifier, comparator, and
conversion networks will accept fre-
quencies to 100 kcy/sec yielding accu-
racies said to be =0.02 percent *15
count. Units are available for conver-
sion of voltage to 8-to-13 bit binary or
to binary-decimal codes of 2, 3, or 4
digits resolution. (Epsco, Inc., Dept.
Sci649, 275 Massachusetts Ave., Cam-
bridge, Mass.)

® HIGH-SPEED CAMERA SYSTEM consists
of the camera, camera control unit,
light control unit, and flash lamp. In
the camera a rotating mirror spun by
an air turbine sends the image to the
rim of a circular film box. The camera
control unit contains the elements nec-
essary for operation of the Kerr-cell
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de Fonbrune Micromanipulator — Has

Smooth, Uniform Pneumatic Movement

Improved de Fonbrune
Micro-Forge With
Binocular Body

Specifically developed
for use in the fabrica-
tion of simple and
intricate micro-tools of
glass or metal under
controlled conditions.
Use of the de Fonbrune
micro-forge is recom-
mended with any type
micromanipulator. The
forge is now built with
binocular stereoscopic
microscope. With this
modification, the im-
age is observed erect —
not inverted — in three
dimensions, an import-
ant factor in rapid,
accurate work.

DIVISION OF BRUNSWICK CORPORATION
General Offices: 1831 Olive, St. Lovis 3, Missouri
FULLY STOCKED DIVISIONS COAST-TO-COAST

Affords new simplicity and flexibility
for micro-studies in biological or
chemical technics

The de Fonbrune micromanipulator has
proved to be of great value in micro-
studies in many fields. In biology the
instrument is used in cell dissection and
isolation . . . micro-injection and operation
on protozoa . . . pH studies on living cells
.. . isolation and transfer of single bacteria,
etc. It has proved equally serviceable in
study of fibers and yeast cells, in investigat-
ing oils, rust deposits, colloidal, and other
materials.

Manufactured under exclusive license o
the French patents, the instrument con-
sists of a manipulator and receiver. Use
with any microscope . . . arranged for
right or left hand operation. The micro-
tool is mounted on the receiver; impulses
from the manipulator are transmitted to
the tool through sensitive pneumatic mem-
branes. Within a range of 3 mm, the micro-
instrument may be moved in any plane or
angle by a single control. Ratio of displace-
ment of control lever and micro-tool may
be adjusted from 1:50 to 1:2500.

Write for prices and descriptive bulletin T'174.
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electro-optical shutter. The flash lamp
is a standard high luminosity electronic
flash unit. Framing rate is 480 to 1.6
million pictures per second, depending
on mirror speed and frame size. At the
maximum rate, 960 one-quarter frame
35-mm pictures are taken in one run.
Exposure time is adjustable from 0.05
usec. to 1.0 usec, independent of fram-
ing rate. Camera and light source are
triggered by an external electrical signal.
Delay between trigger and start of
photography is continuously variable
from 0.00004 to 0.01 sec. (Benson-
Lehner Corporation, Dept. Sci645,
1860 Franklin St., Santa Monica, Calif.)

® BLACK BODY INFRARED SOURCE is a
miniature unit designed for calibrating
the seeking head of infrared guided
missiles and other infrared sensitive
elements in the 200° to 600°C tempera-
ture range. Temperature control is pro-
vided by a separate unit which senses
the temperature of the radiating core
by means of a platinum resistance ther-
mometer. The radiating element is a
pure silver core with a conically shaped
cavity. The surface of the cone is
coated with a refractory material to
increase its emissivity to near unity.
(Perkin-Elmer Corp., Dept. Sci658
Norwalk, Conn.)

Now available from
BAKER & ADAMSONS®. ..

A new label ...a new source. Baker &
Adamson is now an additional source for
Lindsay Chemical's rare earth, thorium
and yttrium compounds. The unique
properties of these chemicals are currently
being utilized in a wide range of products.
To name a few: carbons for arc lighting,
lighter flints, TV tube manufacture, cam-
era lenses, ceramic stains, alloys, paint
driers, microwave equipment.

The Complete Line of@’Rare Earth,

Thorium and Yttrium Compounds

«eoin laboratory or production quantities!

General Chemical is pleased to an-
nounce an important addition to its
Baker & Adamson reagents and fine
chemicals:
. » . the complete line of rare earth,
thorium, and yttrium chemicals made
by America’s foremost producer of
these vital specialty products, Lindsay
Chemical Division of American Potash
& Chemical Corporation.

These chemicals represent an im-
portant addition to the more than

BAKER & ADAMSON® Reagents and Fine Chemicals

hemical

Offices: Albany e Atlanta * Baltimore ¢ Birmingham e Boston ¢ Bridgeport * Buffalo ¢ Charlotte

Chicago ¢ Cleveland ¢ Denver ¢ Detroit * Houston e Jacksonville ¢ Los Angeles * Milwaukee

Minneapolis ® New York ¢ Philadelphia * Pittsburgh ¢ Portland (Ore.) ¢ Providence ¢ St. Louis
San Francisco ® Seattle
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1,000 laboratory and scientific chemi-
cals available from B&A, and meet the
same high quality standards. They are
available in small packages and com-
mercial quantities, thus providing you
with a single source for all your needs
. . . for laboratory, product develop-
ment, and process use.

For full particulars, data sheets and
technical information, phone or write
your nearest General Chemical office.
*T.M. American Potash & Chemical Corporation,

GENERAL CHEMICAL DIVISION
40 Rector Street, New York 6, N. Y.

B MOUSE BREEDING BOXES, made ot
polyethylene, can be sterilized by auto-
clave. A smooth finish is said to prevent
capillary action, and a built-in nesting
feature prevents sticking. Punched lips
for drying on washer conveyer are
available. (Consolidated Molded Prod-
ucts Corp., Dept., Sci652, 329 Cherry
St. Scranton 2, Pa.)

B DIGITAL DISPLAY UNIT can also serve
as a general-purpose oscilloscope. The
unit provides a 6- by 10-cm raster pres-
entation of digital data shown as cath-
ode-ray-beam modulation by means of
bistable intensity circuits. Positive-going
pulses of 2 volts or greater intensify the
trace while negative-going slopes of 2
volts extinguish the trace. Horizontal
sweeps are generated internally at S to
50,000/sec. External sweeps may also
be supplied with full-scale deflection
produced by 300 mv. Step voltages hav-
ing amplitudes from 600 mv to 30 volts
with rise times up to 0.07 ysec produce
a full-scale vertical raster. (Waterman
Products Co., Inc., Dept. Sci650, 2445
Emerald St., Philadelphia 25, Pa.)

® pH METER is a direct-reading instru-
ment incorporating both a 0-to-14 pH
scale and an expanded scale with 2.0
pH full-scale graduated in 0.1 pH units.
Any 2-pH span can be selected for full-
scale expansion. pH measurements are
said to be accurate to =0.003 pH. Mil-
livolt readings may be obtained over
any 200-mv span from 0 to 1400 mv
with accuracy said to be =2 mv and
repeatability +0.3 mv. (Beckman Sci-
entific and Process Instruments Divi-
sion, Dept. Sci643, 2500 Fullerton Rd.,
Fullerton, Calif.)

® TIMING SYSTEM includes a crystal-
and oven-controlled frequency stand-
ard; a frequency divider which furn-
ishes 60 cy/sec; a stroboscope on whose
scale WWYV signals appear visually for
correction to WWYV time; a power am-
plifier to boost the 60 cy/sec signal
to 15 watts; a clock and photocell-
gated programmer that provides 10-sec,
1-min, 30-min, and 1-hr timing pulses:
and a control unit that provides for
aural monitoring of signals. Accuracy is
said to be within =0.1 sec/wk. Operat-
ing power is provided by 24-volt bat-
teries. (Geotechnical Corp., Dept.
Sci651, P.O. Box 28277, Dallas 28,
Tex.)

® NITROGEN ANALYZER performs auto-
matically the micro-Dumas method of
analysis. The operator is required only
to prepare, weigh, and insert a sample-
packed combustion tube, and adjust and
read a counter indicating nitrogen
volume. Determinations at levels as
low as 0.01 percent are said to be possi-
ble with results within *=0.15 percent
of theoretical for routine materials.
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VOLUME XVIII (SUMMER 1960) Springer-Verlag
in Wien:

FORTSCHRITTE DER CHEMIE ORGANISCHER NATURSTOFFE.

PROGRESS IN THE CHEMISTRY OF ORGANIC NATURAL PRODUCTS.

PROGRES DANS LA CHIMIE DES SUBSTANCES ORGANIQUES NATURELLES.
Edited by L. ZECHMEISTER, California Institute of
Technology, Pasadena, California.

Contents:

BROCKMANN, H., Die Actinomycine.

PAILER, M., Natiirlich vorkommende Nitroverbin-
dungen.

THOAI, N., VAN et J. ROCHE, Dérivés guanidiques
biologigues.

KJAER, A., Naturally Derived iso Thiocyanates (Mus-
tard Oils) and Their Parent Glucosides.

VOLKER, O., Die Farbstoffe im Gefieder der Vogel.

ZECHMEISTER, L., Cis-trans Isomeric Carotenoid
Pigments.

BRIAN, P. W,, J. F. GROVE and J. MACMILLAN,
The Gibberellins.

WILLIAMS, J. W., Selected Subjects in Sedimenta-
tion Analysis, with Some Applications to Biochemis-

try.
HEIDELBERGER, M., Structure and Immunological
Specificity of Polysaccarides.
Index of authors.—Subject index.
Prob. $26.00, Full cloth Prob. $27.00

Distributors in the U.S.A.:
Stechert-Hafner, Inc.  Walter J. Johnson, Inc.
31 East 10th Street 111 Fifth Avenue

New York 3, N.Y. New York 3, N.Y.

TESTMATIC
. BALANCE
. FW-55

The FW-55 combines sensational
weighing speed with superb con-
struction and performance. The
exclusive long optical scale of
10,200 mg has divisions 2.5 mm"
apart for easy reading. The pan,
automatic weight placing dials,
glass door slides, and readout
scales are all within direct line of
sight and fingertip reach, Husky
aluminum alloy castings provide a
rigid structure with along life span.
The radiating quality of Swiss
Craftsmanship is reflected in the
Technical Data: Type FW-55 FW-55 Balance.
Maximum load 200 g
Direct optical range 0-10.2 g= 1020 divisions

Scale calibration 10 mg ii !
Sensitivity and Ltl I
w4 Ll ,i;r?iuﬁnn 1 vernier division=1 mg GW p?ﬂw (]W d :

Reproducibility of
resuits 0.5 mg

Accuracy of the
set of weights + 0.5mg

C. H. STOELTING CO.

Analytical Balances, Micro-Manipulators, Stereotaxic
Instruments, Strip Chart Recorders, Polygraphs,
Research Microscopes, Kymographs

Write for further information.
Dealer inquiries invited.

424 NORTH HOMAN AVENUE, CHICAGO 24, ILL.

PHOTOVOLT
DENSITOMETRIC EQUIPMENT

for ELECTROPHORESIS and CHROMATOGRAPHY

Write for Bulletin 800-S to:

PHOTOVOLT CORPORATION

95 Madison Avenue ¢ New York 16, N.Y.
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NOW! DETECT END POINT ELECTROMETRICALLY!

1L [l

with Be ckm ane microelectrodes™*
eliminates uncertainty of visual detection!

Now...titrate even a single drop—easily and accurately—with
this modification of the Gilmont Ultramicroburet. ¢
microtitration electrometrically, without need for visual adjust-

ment of end point.

Manostat Microtitrator is capable of both oxidation-reduction
titration and acidimetry-alkalimetry...with special electrodes
for each process. May be used with any high-impedance pH
meter. Comes fully equipped with all accessories and solutions.

*Pat. Appl. for

Nothing else needed but your pH meter.

G15654 MANOSTAT MICROTITRATOR
complete with Beckman Microelectrodes and
all accessories, but without pH meter 245.00
G15655 MICROTITRATOR ACCESSORY
KIT contains all equipment necessary to
convert a Gilmont Ultramicroburet to M‘lzss(iit

Write For Microtitrator Bulletin
**Manufactured exclusively for Manostat Corp.

Perform

% M[l G’KEI/VKK &. @ 20-26 N. Moore Street * Dept. 427 * New York 13, N. Y.

Ray Haines,

velopment at Aurora Plastics Corp., finds
that he’s also a test pilot for the firm’s
ready-to-fly model planes. These models
have to perform as well as their prototypes,
and Ray perfects the motors using his
UNIMAT to machine the small parts. No
matter what the problem is, it can be
solved with this multifunctional machine-
shop-in-miniature. UNIMAT is ten inter-
changeable machines on one base no larger
than a jeweler’s lathe. WRITE FOR FULLY
ILLUSTRATED CATALOG AND PRICE LIST.

UNIMAT

AMERICAN EDEI.STAAIi Ir’fcv

350 BROADWAY, DEPT. AG N. Y. 13.
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DIE-CAST
ALUMINUM JAWS

VINYL
PLASTISOL

JAW LINING

NICKEL
NICKEL PLATED
PLATED BRASS

sy

STAINLESS STEEL
T-HANDLE

Grip Anything 0-34” Dia.
with NEW LaPINE CLAMPS

Reach for this clamp and you’re always right!
It is tprecisely designed to do more clampin
jobs for you than any other clamp available.
ts die-cast aluminum alloy jaws hold any object

—fine wires, thermometers, beakers, and even sepa-
ratory funnels—round or irregularly shaped. It is
made like a fine drafting compass, yet extremely
rugged. Fine adjustment provides positive clamping.

50

No. §76-3 CLAMPS
Write for discounts on larger quantities

ARTHUR S. LaPINE and COMPANY

6001 South Knox Avenue * Chicago 29, lllinois

Flexible combustion cycles are said to
accommodate an almost unlimited vari-
ety of organic nitrogen compounds, in-
cluding heterocyclic nitrogen. Deter-
minations are performed at the rate of
four to five per hour. (Coleman Instru-
ments Inc., Dept. Sci654, Maywood,
I1l.)

M ROTARY TUBE ELECTRIC FURNACE is
designed for continuous-flow calcining
or sintering of ceramic and metal pow-
ders. The impervious mullite tube used
is adjustable in rotational rate from 0
to 6 rev/min. Hot-zone length is 36 in.
and diameter is 4% in. Tilt is adjustable
from O to 5 in. Operating temperatures
up to 2500°F are attainable. Heaters
are silicon carbide. (Pereny Equipment
Co., Inc.,, Dept. Sci648, Columbus,
Ohio)

® TRANSFER VOLT-AMMETER measures
a-c voltage and current between 5 cy
and 50 kcy/sec with accuracy said to
be within =*0.05 percent. Full-scale
voltage ranges from 0.5 to 300 volts
and full-scale current ranges from 7.5
ma to 5.0 amp are covered in two
models. Operating principle is the com-
parison of heating effects of an un-
known alternating current with an ad-
justed direct current and measurement
of the latter with a null potentiometer.
Internal mercury cells provide the d-c
source. (Engelhard Industries, Inc.,
Dept. Sci659, 113 Astor St., Newark,
N.J)

® POWER ISOLATOR provides up to 300..
v-amp output at 115 volts a-c isolated
from line voltage and line ground. A
shielded transformer and a feedback
isolation circuit are used. Loading of
the output to ground is less than 2 pf
capacitance and greater than 50,000
megohms. The device is portable and
measures 12 by 11 by 6 in. (Moeller
Instrument Co., Inc.,, Dept. Sci660,
Richmond Hill 18, N.Y.)

% TAPE SIMULATOR provides manual
entry of data into punched tape sys-
tems. The device has a capacity of 80
bits of information, each entered by a
pushbutton on the instrument’s panel.
Arrangement of the buttons in ten lines
of eight channels coincides with eight-
channel punched-tape code. Pushbut-
tons light up when depressed. The simu-
lator substitutes for a tape reader for
performing check-out and verification
functions or may act as an auxiliary
signal source. (Hallamore Electronics
Co., Dept. Sci655, 714 N. Brookhurst
St., Anaheim, Calif.)

B DATA TRANSFER SYSTEM ultilizes digi-
tal techniques for long-distance point-
to-point or party-line transfer of analog
voltage data over voice-quality trans-
mission circuits. The standard system
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provides for transmission of up to three
channels of analog information with
accuracy said to be *=0.05 percent of
full range and resolution of 0.006 per-
cent of full scale at data sampling rates
of ten per second in each channel. A
wide range of signal levels is accom-
modated in addition to the standard
*+10 volts. Parity checking and identi-
fication of data source is permitted.
(Vitro Laboratories, Dept. Sci657, 200
Pleasant Valley Way, West Orange,
N.J)

® RATE TURNTABLE is a portable test
unit for mounting rate gyros, antennas,
guidance assemblies, and other com-
ponents requiring imposition of con-
stant rate of turn for performance
checking. The basic unit provides a
single rate about a vertical axis; modi-
fied units provide multiple rates, tilting
to. polar or horizontal axes, or servo
drive. (Sterling Precision Corp., Dept.
Sci656, 17 Matinecock Ave., Port
Washington, N.Y.)

® PHASE AND RATIO METER provides
simultaneous readings of phase angle
and amplitude ratio between two radio-
frequency signals. Frequency response
is 150 kcy to over 100 Mcy/sec, and
threshold sensitivity is 50 mv. The in-
strument combines a frequency con-
verter with the manufacturer’s type 405
phase meter. The converter, used with
an external oscillator, converts two ra-
dio-frequency signals into audio signals
of identical phase relationship and pro-
portional amplitude. Outputs are pro-
vided for input to recorders. (Ad-Yu
Electronics Lab, Dept. Sci666, 249-59
Terhune Ave., Passaic, N.J.)

® COUNTER-TIMER, fully transistorized,
provides measurement of frequency
from 0 to 10 Mcy/sec, time interval
and period from 0.3 psec to 10° seconds,
frequency ratio to 10°, and phase to 0.1
deg. Readout is by means of in-line elec-
trode tubes. Three d-c amplifiers have
1-megohm input impedance and O0.1-
volt r.m.s. sensitivity. Power consump-
tion is 50 watts. (Systron Corp., Dept.
Sci661, 950 Galindo St., Concord,
Calif.)

® FLUOROMETER is basically an optical
bridge that measures the difference be-
tween light emitted by a sample and
that from a calibrated light path. A
single multiplier phototube within a
mechanical light interruptor samples
the two light beams and provides an
output signal whose phase depends on
which of the beams is the stronger. This
signal is used to effect balancing of the
two beams by means of a cam. About 5
parts of quinine sulfate per billion pro-
vides full-scale deflection on the most
sensitive range. Linearity is said to be 1
percent and readability 0.5 percent or
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ANALYTICAL SYSTEMS
and COUNTING INSTRUMENTS

Pulse Height Analyzers and Spectrometers
Decade and Binary Scalers

Log and Linear Ratemeters

Linear Amplifiers

Absorber Sets — Timers

H.V. Power Supplies

I-EAD SHIELDS LS-7 MULTI-PURPO

T/A specializes in lead shields and has LEAD SHIELD
developed over 30 commercial versions. Let us
help you with your lead shield requirements!

® Vertical and Horizontal Lead Shields
® Multi-Purpose GM & Scintillation-Type Shields
® Well-Counting Lead Shields
® Source Storage and Shipping Casks

LS-6 VERTICAL LEAD SHIELD

SCINTILLATION
DETECTORS

T/A offers an extremely versatile line of
scintillation detectors and accessories for
research, medical, and industrial application.

® Solid and Well-Type Crystals

® Proportional or Cathode Follower Preamplifiers
® Nose Shields and Collimators

PORTABLE SURVEY
INSTRUMENTS

The T/A Juno and Cutie Pie
are the most widely used

survey meters in the world. s
CUTIE PIE

HEALTH PHYSICS
T/A has continually led in the
development of personnel monitors

for the automatic detection and
measurement of radiation contamination.

Beta-Gamma Hand & Foot Monitor (lllus. at left)
Portal Monitor (lllus. at right)

Alpha Hand Meonitors

Laundry Monitors
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better. The instrument may be used as
a nephelometer to resolve as little as
0.01 parts of silica per million. (Arthur
H. Thomas Co., Dept. Sci674, P.O. Box
779, Philadelphia 5, Pa.)

® SWEEP-SIGNAL OSCILLATOR furnishes
output frequencies from 800 to 1400
Mcy/sec. Output power is 10 mw and

output impedance 50 ohms. Output

power is held flat within =1 db over
the entire range by a leveler circuit.
Sweep operates as 30 cy/sec. Manual
tuning over the entire range is also
provided. (CGS Laboratories, Inc.,
Dept. Sci672, Wilton, Conn.)

® SPECTROPHOTOMETER for the ultra-
violet and visible ranges is a fully auto-
matic, double-beam grating instrument.
The monochromator incorporates two
diffraction gratings, each with 1200
grooves per millimeter. Absorption
spectra, reflectance spectra, and emis-
sion spectra can be recorded. A single
lever positions a hydrogen, tungsten, or
mercury lamp for rapid scanning of the
ultraviolet spectrum without a break in
the record. Speed of wavelength scan is
automatically adjusted to the complexity
of the spectrum being scanned. (Bausch
and Lomb Optical Co., Dept. Sci670,
Rochester 2, N.Y.)

NALGENE serves You right!

“Serves you right’ the way it handles easily—no needless
weight, no slipping even when wet . . . no breakage
problems. You can ask a great deal of NaLGeENE Lab ware
and get it. Beakers, Carboys, Flasks, Funnels, Graduates,
Bottles, Pipets, Centrifuge and Test Tubes—all surprisingly
low in cost. NALGENE is the practical, efficient. lab ware
that keeps its word . . . always dependable!

Nalgene Lab ware is proving
its dependability in “Operation
Deep Freeze,” McMurdo
Sound—Antarctica

@ THE NALGE CO. INC. ROCHESTER 2, NEW YORK
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Always dependable

NALGENE

For our Catalog
H-459—write Dept. 157

® ELECTRONIC FLASH for high-speed
photography delivers a single flash
whose duration is controllable to cor-
respond with the writing rate of the
camera. Wave form is square with rise
and decay times of the order or 40
usec. Duration settings are 8.7, 11.15,
14.75, and 22.25 msec. (Beckman and
Whitley, Dept. Sci673, San Carlos,
Calif.)

® POLAROGRAPHIC INSTRUMENT for
process monitoring performs automatic
repetitive sampling, analytical pretreat-
ment, and polarographic analysis of
liquid from either of two sources, and
records the results on a continuous
strip chart. Sample and reagent are
mixed by a stream of electrolytic hy-
drogen generated externally. Pretreat-
ment unit and polarographic unit are
each housed in steel cabinets and elec-
trically interconnected. The pretreat-
ment unit incorporates automatic pi-
pettes for samples and reagents, polaro-
graphic cell, hydrogen inlet valve,
mercury receiver, automatic sequence
control circuit, power supply, and con-
trol panel. Over-all accuracy is said to
be = 5 percent or better. (Baird & Tat-
lock, London, Ltd., Dept. Sci653,
Chadwell Heath, Essex, England)

W DIAGNOSTIC AUDIOMETER uses a pho-
tocell to interrupt tone signals. Interrup-
tion is said to be free of accompanying
clicks or pings and free of give-away
hand motions, a slight movement of
the finger being sufficient to start or
stop the signal. Frequency range is 125
to 8000 cy/sec. Weight with accessories
is 13 1b. (Acousticon International, Dic-
tograph Products Inc., Dept. Sci662,
Jamaica, N.Y.)

B OSCILLOSCOPE DOLLIES provide a 20-
deg viewing angle. Storage areas are
provided for preamplifers, and a drawer
for accessories. A rubber gasket pre-
vents damage to instruments while in-
stalling or removing. Casters are 5 in. in
diameter, rubber tired and ball bearing.
Three power outputs and one input are
included. (PBR Manufacturing Co.,
Dept. Sci663, 861 E. Luzerne St., Phila-
delphia 24, Pa.)

B VOLTAGE-TO-FREQUENCY CONVERTER
develops a frequency proportional to in-
put voltage with long-term accuracy
said to be within *0.1 percent. Fre-
quency range is 0 to 100 kcy/sec. Full-
scale range can be switched from 0.1
volt through 1000 volts in five steps.
Input polarity is automatically - indi-
cated. Models are available for rack,
module, or cabinet mounting. (Vidar
Corp., Dept. Sci664, 2107 El Camino
Real, Palo Alto, Calif.)

JosHUA STERN
National Bureau of Standards,
Washington, D.C.
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LABORATORY
ELECTROMAGNET
SPECIFICALLY
DESIGNED TO
PROVIDE LARGE
VOLUMES OF
HIGH DENSITY,
HIGHLY HOMO-
GENEOUS MAG-
NETIC FIELDS.

HARVEY-WELLS
ELECTRONICS, INC.
14 HURON DRIVE
NATICK, MASS.

22 JULY 1960

EXPANSION

of the
RADIOCHEMICAL
CENTRE

Since 1946 the Laboratories at Amersham have
been steadily extended to meet the constantly
rising demand for radioactive chemicals and
radiation sources.

The latest addition to these facilities was opened
recently by the President of the Royal Society
and is now in the service of radioisotope users
throughout the world.

The new Organic Laboratory
illustrated here provides a great
range of labelled compounds of
exceptional purity—of carbon-14
alone, some two hundred are
usually in stock.

Send for the latest catalogues
“Radioactive Chemicals™ and
“Radioactive Sources’.

THE RADIOCHEMICAL CENTRE
AMERSHAM - BUCKINGHAMSHIRE
ENGLAND




WILD* M-20

with Camera ll

Fitted with Camera 1l, this truly versatile
microscope permits continuous binocular
observation of the specimen, even during
exposure. The phototube deflects 25%, of
the light to the binocular tube, with the
remainder going to the Camera. Rapid,
accurate focusing is achieved with a spe-
cial format indicating eyepiece in the
binocular tube.

In research and scientific exploration, the
M-20 is easily capable of handling any
problem which may arise in optical micro-
scopy.

Write for interesting information about the
Wild M-20 and its complete range of attach-
ments.

*The FIRST name in Surveying Instru-
ments, Photogrammetric Equipment and
Microscopes.

WILD

HEERBRUGG

Full Factory
Services

INSTRUMENTS, INC.

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843

In Canada
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontarie
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Letters

Artificial Biosphere

It is unfortunate that Dyson’s sug-
gestion [Science 131, 1667 (1960)] as
to how intelligent beings might survive
after reaching “the limits set by Mal-
thusian principles” does not do justice
to the intelligence of these beings by
explaining how they would overcome
some of the obstacles which, at first
sight, would seem to militate against
their curious way of life.

Dyson’s report describes a uniformly
thick shell of fluid with a thickness of
a meter or two and a radius twice the
earth’s distance from the sun. The shell
is said to revolve about the central
star, which implies that the material
revolves as a whole. Presumably the
material of the shell must be enclosed
on both surfaces by transparent plastic
sheaths of similar constructions, for
self-gravitation cannot be expected to
make the material cohere. However it
is not conceivable that it would be pos-
sible to quarry from the material of a
planet like Jupiter sufficient structural
steel to keep the shell rigid against the
shear forces and those that would tend
to move material towards the equa-
torial plane.

Therefore, it must be assumed that
radiation pressure must play a part in
supporting the shell, so that its form
will be that of an oblate spheroid rather
than a sphere. For example, material at
the poles of revolution of the shell
would be supported entirely by radia-
tion pressure, so that the polar radius
of the shell would necessarily be less
than the equatorial radius. However,
a cursory calculation will show that this
would be possible only at a distance
from the central star comparable to
but less than the radius of the sun.

Beings of lesser intelligence, not
having discovered the appropriate laws
of physics, might therefore seek some
other distribution of their dismantled
Jupiter that would have more intrin-
sic stability—for example, a torus lying
in a plane perpendicular to the axis of
its own rotation. The mass of Jupiter
distributed in this way would yield a
torus whose cross-sectional area. was
comparable with that of the moon, but
unfortunately the flux of stellar radia-
tion would be reduced by a factor of
10°.

With conventional laws of physics,
however, as Laplace was the first to
show, even this arrangement would not
be stable, and it is to be expected that

the material of the torus would coalesce

into one or more planetary objects.
This suggests that, in the present state
of intelligence, the dispersal of Jupiter
into a thin shell about the sun would

I.oo what

L
EVENT RECORDERS
are doing to
improve operations
and cut costs!

Check Switch
Assemblies.

Monitor Plastic or
Metal Molding
Operations.
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of Conveyors.

Show Idle Time
of Automatic
Machines.

Monitor Electrical
Substation Operation.

See how E-A Event Recorders can
help you with accurately recorded,
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Send for Catalog Section 50,
The

ESTERLINE-ANGUS
Company

No. t in fine Graphic Instruments
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not be an effective means of escaping
‘the consequences of continued popula-
tion growth but that it might be an
experiment with an important bearing
on various theories of the origin of the
solar system. It would, for example, be
interesting to see whether the outcome
of the experiment was the recreation
of Jupiter or the creation of a number
of asteroids.

Another point is that a search for
infrared stars would be valuable even
in conventional science for the light it
might throw on the evolution of stars
which are very young or very small as
compared with the sun.

JoHN Mappox
Washington Post,
Washington, D.C.

Freeman Dyson’s report suggesting
that intelligent life elsewhere in the uni-
verse may be detected by looking for
sources of infrared radiation was de-
lightful. However, as an old science-
fiction hand, I feel obliged to sound
a cautionary note to the scientists. Or
am I merely too dense to recognize a
satire?

The basis of Dyson’s argument is
that an industrial culture may even-
tually occupy an artificial biosphere
completely surrounding its sun, thus
maximizing the territory and energy
available for population expansion “to
the limits set by Malthusian principles.”
The - mass of Jupiter could be converted
into an inhabited “spherical shell re-
volving around the sun at twice the
Earth’s distance from it,” utilizing in-
cident solar radiation which would be
reradiated into space in the 10-micron
band.

Offhand, I should think rotational
and gravitational stresses alone would
rule out such a structure of such dimen-
sions. But since it is admittedly danger-
ous to assert that anything is impossi-
ble, I shall confine myself to questions
of economics. Even Dyson intimates
that the project would take several
thousand years to complete; he calcu-
lates the energy required as equal to
the sun’s total output for eight cen-
turies, and one does have to eat mean-
while. And meanwhile, too, the popula-
tion growth necessitating this project
will presumably continue. As Hauser
remarks in the same issue [Science 131,
1642 (1960)], at our present-day rate
of increase we would reach “a popula-
tion of one person per square foot of
the land surface of the earth in less
than 800 years.” Thus, the economic
surplus needed for the biosphere proj-
ect would be consumed long before the
latter got well started.

If we assume a ratio of population
increase to industrial expansion low
enough so that this contretemps does
not occur, we must ask ourselves how
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now . . . for the first time . ..
an inexpensive stirrer
featuring electronic speed
control and rotary seal for
normal and high vacuum
operation!

ASCO
ALL-PURPOSE
STIRRER

Here is a quiet operating,
modern Hiltch-type agitator,
robustly constructed, that emul-
sifies, homogenizes, or stirs
simply by adjusting speed.
Positioned by the flask and joint,
it fits all flasks by means of 5 shaft
extensions. Water cooling may
be applied to operate at high
flask temperatures. A Teflon®
covered 34/45 joint with an
0O-Ring ASCO Seal assures
vacuum tight operation to

10-8 mm Hg.

FEATURES:
* Fits all flasks, 500-12000 m.l.
® Universal application—
high or low viscosity fluids
Electronic speed control—

smooth speed regulator,
0-2500 r.p.m.

Operates at temperatures
above 100° C

O-Ring seal eliminates use
of greases thereby
avoiding contamination

Qil sealed shaft and seal

only

$18900

Stirrers available type 316 S.5.

Adapters available for

larger joint sizes

a|s
C|O

ARTHUR F. SMITH, INC.
311 ALEXANDER STREET
ROCHESTER 4, NEW YORK
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PICK ONE (OR MORE)
DUALL TISSUE GRINDERS
... WE NOW HAVE SIX SIZES

The Duall Tissue Grinders have proved so

to offer two new small sizes. One has an
operating capacity of 1 ml.; the other 3

ready offered, provide capacities up to
- 50 ml.

Why is the Duall so popular? The homog-
enizer's unique design allows two-stage
grinding on its conical and cylindrical
surfaces. Particle size reduction starts in
the conical section. Final homogenization
occurs when material is forced past the

size is attained.

Bulletin 460A gives full information on
the entire Duall line (both Teflon and glass
pestles are offered). Write for your free
copy.

Catalog No. K-88545 Duall Tissue Grinder—All Glass

Capacity COMPLETE
Size nl.
M 1 9.05
A 3 9.05
KONTES
GLASS

popular that we're forced (quite willingly)

ml. These, with the four larger sizes al- |

cylindrical surfaces. Here uniform particle :

First Choice For Quality Technical Glassware

Vineland, New Jersey

COMPANY Midwest Distributor: Research Apparatus, Inc., Wauconda, IlI.

LINEAR
TEMPERATURE
PROGRAMMER

THE F&M MODEL 40 LINEAR TEM-
PERATURE PROGRAMMER linearly
increases temperature of heat-

ing equipment or maintains it

at constant temperature. 18

linear heating rates from 0.3

to 42°C/min. are provided from

0 to 500°C; adaptable to 1600°C,

WRITE FOR BROCHURE 40

F&M SCIENTIFIC CORP.

1202 ARNOLD AVE., N. C. C. AIR BASE
NEW CASTLE, DEL PHONE EA 8-6606
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WATER FOR INDUSTRY
Jack B. Graham and
Meredith F. Burrill, Eds.

AAAS Symposium Volume No. 45

CONTENTS

The Available Water Supply

Water Requirements

Geographic Distribution of Manufactur-
ing

Water and Steel: Fairless Works Water
Supply

The Treatment and Disposal of Wastes
in the Atomic Energy Industry

Water Supply and Waste Disposal Re-
quirements for Industry

Antipollution Legislation and Technical
Problems in Water Pollution Abate-
ment

Correction of a Fluviatile Delinquent:
The Schuylkill River

Water in the Future
Discussion

6 x 9 in., 141 pages, 18 illus., index,
cloth, 1956, $3.75. AAAS members’
cash price, $3.25.

British Agents: Bailey Bros. & Swinfen, Lid.

Hyde House, W. Central St.
London W.C'.I, England

American Association for the
Advancement of Science
1515 Massachusetts Ave., NW,
Washington 5, D.C.

any intelligent species could be induced
patiently to continue this enormous
task, millennium after millennium. True,
our human history contains epochs of
grandiose and useless construction, such
as the pyramid building of Egypt, but
they never lasted very long. Any revo-
lutionist who promised relief from the
crushing burden of the biosphere proj-
ect would be well received! He could
doubtless get support for some or
other population-control program; those
who demurred would be martyred by
exasperated taxpayers, or the equivalent
thereof.

Of course, the entire species might,
by advanced psychological techniques,
be conditioned into such an antlike
state that its government could never
be overthrown, or break down from
internal stresses, or evolve into some-
thing new. But given subjects as meek
as this, and no reason to breed vast
armies (for only a well-established
world government. could seriously en-
tertain these ideas in the first place),
the masters could regulate birth and
death by fiat. Thus, the population
would be stabilized at some rational
figure and projects such as Dyson’s
would never be indicated.

In short, uncontrolled population
growth will make the construction of
artificial biospheres impossible, and
control . will make them unnecessary.
So astronomical discovery of infrared
sources won’t prove anything about
the inhabitants of other planets.

PouL ANDERSON
3 Las Palomas Road,
Orinda, California

The suggestion by Freeman J. Dyson
for investigating solar far-infrared radi-
ation as one way to detect extraterres-
trial intelligence sounds quite practical
and sensible.

This leads me to suspect that if
Dyson’s assumption is correct—that
intelligent beings exist of a far higher
order of technological achievement than
our own—it would be well-nigh im-
possible for such beings not to have de-
tected us.

EUGENE A. SLOANE
“Air Engineering,” Detroit, Michigan

In reply to Maddox, Anderson, and
Sloane, I would like only to add the
following points, which were omitted
from my earlier communication.

1) A solid shell or ring surrounding
a star is mechanically impossible. The
form of “biosphere” which I envisaged
consists of a loose collection or swarm
of objects traveling on independent or-
bits around the star. The size and shape
of the individual objects would be
chosen to suit the convenience of the
inhabitants. I did not indulge in specu-
lations concerning the constructional
details of the biosphere, since the ex-
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pected emission of infrared radiation is
independent -of such details,

2) It is a question of taste wheéther
one believes that a stabilization of pop-
ulation and industry is more likely to
occur close to the Malthusian limit or
far below that limit. My personal be-
lief is that only a rigid “police state”
would be likely to stablize itself far
below the Malthusian limit. I consider
that an open society would be likely
to expand by a proliferation of “city-
states” each pursuing an independent
orbit in space. Such an expansion need
not be planned or dictatorially imposed;
unless it were forcibly stopped it would
result in the gradual emergence of an
artificial biosphere of the kind I have
suggested. This argument is admittedly
anthropomorphic, and 1 present it in
full knowledge that the concepts of
“police state” and “open society” are
probably meaningless outside our own
species.

3) The discovery of an intense point
source of infrared radiation would not
by itself imply that extraterrestrial in-
telligence had been found. On the con-
trary, one of the strongest reasons for
¢onducting a search for such sources
is that many new types of natural
astronomical objects might be dis-
covered.

FREEMAN J. DYsoN
Institute for Advanced Study,
Princeton, New Jersey

Hazards and Insecticides

Philip R. White states [Science 131,
614 (26 Feb. 1960)] that “the prob-
lem” is much wider than “poisoned
cranberries,” chickens, and so on; that
“the problem” is a “premature or in-
adequately prepared commercialization
of scientific finding.” White fortifies
his opinion with a few cases, stating
that these must be only a few of hun-
dreds. White has presented only one
side of the coin. That certain cases do
represent a very dangerous trend is
true, but the reverse side of the coin
may be equally dangerous.

Pray let me, like White, cite a few
examples. In the last few years this
laboratory has tested two chemicals
that came to us from Europe, highly
recommended. In both cases we found
the materials ineffective although not
in any way dangerous. One of these
was already on the market in Europe
but was withdrawn because our work
proved it ineffective. This case paral-
lels the case of the French weed Killers
cited by White.

In the 1930’s Anopheles gambiae
was rampant in the valley of Rio
Grande do Norte in northeastern Brazil.
Many scientists (altogether too many)
stated dogmatically that it was impos-
sible to eradicate these mosquitoes, that
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the misery, sickness, social disorders,
and death visited upon Rio Grande do
Norte were inevitable for the Western
Hemisphere from Buenos Aires to
Galveston. Fortunately a small group
of scientists supported by the Rocke-
feller Foundation and the Brazilian
Government staked their honor and rep-
utatioris, but not their lives, in a sci-
entific Thermopylae. They used the
tools available—namely, pyrethrum of
evanescent efficacy and paris green of
extremely high toxicity. In 2 years
morbidity cases among the field workers
numbered 595. Compare this with sta-
tistics for the village of Caicé (some

600 inhabitants), where there were 64
fatalities in the month of May 1959
as a direct result of invasion by Anoph-
les gambiae. Anopheles gambiae was
eradicated in the Western Hemisphere,
although the only weapons available
were ineffective or hazardous by present
scientific standards. The incident is
forgotten, although it has been fully
published and the report is readily
available for anyone’s perusal [F. L.
Soper and B. Wilson, Anopheles gam-
biae in Brazil (Rockefeller- Founda-
tion)].

Today in the northeastern United
States the dairy industry is confronted
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NUGLEIC ACID OUTLINES

VOLUME |

Van R. Potter
University of Wisconsin
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a working guide to the study of
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REHABILITATION OF THE MENTALLY ILL

Social and Economic Aspects

A symposium of the American Psychiatric Asso-
ciation, cosponsored by the AAAS Section on
Social and Economic Sciences and the American
Sociological Society.

Edited by Milton Greenblatt and Benjamin Simon

This volume presents an up-to-date picture of
rehabilitation in its broadest sense. The contri-
butions are from outstanding researchers and
practitioners in the field. The process of rehabili-
tation is examined from the standpoint of (a)
hospital, (b) transitional aspects, and (c) com-
munity. The rehabilitation of the individual in
the total sense is seen as a continuum starting
from the moment of admission to his final re-
settlement in the community and many tech-
niques and recommendations for improved patient
care and treatment are contained in the book.

December 1959, 260 pp., $5.00
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with a new and dangerous pest—name-
ly, Musca autumnalis or face fly. This
insect is very closely related to the
house fly, but it differs in habits. It
congregates on the face of cattle, and
these miserable animals have no de-
fense. Like its close relative the house
fly, it is an extremely effective trans-
mitter of certain disease organisms,
such as staphylococci, salmonellae, coli-
forms, and other enteric bacteria. It
even likes the face of man, particularly
the corners of the lips. For two sum-
mers I have watched this pest on the
cattle pastured almost in my back yard.
They are miserable animals with sore
eyes, and I do not for one minute
suppose that their milk is of the highest
or most nutritious quality. We have
available insecticides which are safe by
any reasonable standards, and effective.
However, they may not be used legally
on dairy cattle because of the fanatical
attitude of certain federal officials. The
face fly is spreading steadily in the
northeastern United States, where noth-
ing is done to control or to eliminate
this disease-bearing pest. I wish to point
out that this is a very dangerous trend.
We are accepting an obvious and well-
proved hazard because certain indi-
viduals with legal power dream of a
possible hazard connected with the use
of insecticides upon dairy cattle. We
grant that certain insecticides can be
dangerous, but there are available to-
day effective drugs that are not hazard-
ous from the scientific point of view.
They have been very well studied, and
while they cannot be declared abso-
lutely innocent (the absolute has no
place in science) they are, when used
as insecticides, as innocent as sugar,
salt, or milk itself. This is all that a
relative science can do, for science can
never be absolute.

White’s complaint, that insecticides
used to control the fire ant are hazard-
ous to wildlife, is out of proper refer-
ence. If permitted to spread through-
out the southern United States, this pest
species will destroy many wild species
and their habitats. D. Hey, writing of
Cape Providence, Union of South
Africa, states, “particularly introduced
forms such as the Argentine Ant” have
played their part in depletion of wild-
life. Evidence of the same ‘“depletion”
is recorded for the United States. We
should not trade temporary loss of a
few species over a small area for per-
manent loss of many types over a much
larger area.

As Francis Bacon stated years ago,
we must be willing to accept new rem-
edies, or we must prepare ourselves for
new ills. The fire ant and the face fly
are merely two of the many ills that
presently affect us. I know of many
more. They happen to be new to this
part of the world, but there are old
as well as new problems. These are
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scientific problems and they must be
dealt with by scientific methods. This
means that we must open our minds
to the relative laws of science and bar
therefrom the absolute nonsense that
has created the cranberry scandal and
is driving us toward a dairy debacle.
Every new drug should be adequately
tested by the relative laws of science in
general and of biology in particular.
The use of absolute dicta, of the philo-
sophical zero, such as White seems to
approve, will prove disastrous again as
in the past. Science can never prove
absolute safety—it can prove necessity
and relative safety.

Generalization from such limited
cases is of uncertain value; the con-
clusion that the problem is fundamen-
tally biological seems unavoidable. Con-
sequently, the solution must follow the
laws of biological science. The virulent
poisons produced by staphylococci and

other pathogens are a part of the prob-
lem. Dogmatic regulations that contra-
vene the laws of biology will prove
dangerous and even disastrous. Safety
must be defined in terms of biology and
not in terms of a philosophical zero,
an absolute mathematical formula, or
an analytical procedure.

PauL D. HARwoQD
Hess and Clark, Ashland, Ohio

Electronic Brains?

A few years ago the new electronic
digital computing machines were often
popularly referred to as electronic
brains. However, this practice soon fell
into disrepute among scientists and en-
gineers. A cliché which developed said
in effect, “A general-purpose digital
computer is designed to carry out arith-

PRECISION Magnetic Recorders
add new dimension
to medical instrumentation

The new dimension—added to magnetic tape's already impressive list of capabilities as
a medical tool for capturing and preserving physiological data—is portability. The new
Precision medical instrumentation recorder now makes it practical to acquire physiological
variables under a greatly extended range of circumstances—in experimental or research
laboratory, hospital, home, or under field conditions.

The Precision recorder enables measurement of diverse
medical parameters with extreme accuracy and repro-
ducibility—encephalography, electrocardiography,
heart sounds, respiration rate and volume, muscular ac-
tivity, nerve impulses, blood pressure, temperature, ra-
dioactive isotope movement—all these and many other
measurements, once possible only through the use of
heavy, complex, permanently-mounted equipment, are
now practical with a portable instrument only 18" high
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metic operations in a predetermined se-
quence and could never think in any
sense of the word.” This cliché still rep-
resents the dominant attitude of many
scientific and engineering publications
on both sides of the iron curtain. An
elaboration, which often follows the
cliché, explains that the sequence of
arithmetic and logical operations is
completely predetermined by a human
programmer, and any appearance of
thinking by the computer is merely a
manifestation of the thinking of the
human programmer. (The general-pur-
pose digital computers do carry out se-

quences of arithmetic and logical oper-
tions as specified by the programmer,
but the-programmer may specify that
the sequence shall vary as a function of
the input variable [or sensory] data.)
These projections of their own ig-
norance by pseudo experts may be
amusing to researchers who are daily
engaged in mechanized-thinking experi-
ments on general-purpose and special-
purpose computers. However, a scientist
seeking employment or approval for a

new project from a director of a re- -

search laboratory may not find these
negativistic attitudes at all amusing.

Flectrothermal~

HEATING
TAPES

Heat WHERE You Want It
... WHEN You Want It!

Electrothermal Heating Tapes consist of one or
more fabric bands of resistance wire, separated
or bordered by bands of high-temperature-resist-
ing glass fiber yarn. The width and length of
the various tapes are carefully determined by
the current carrying capacity of the resistance
wire. Temperatures of 400°C and over can be
reached inside a glass tube of 2mm wall thick-
ness.
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THREE TYPES AVAILABLE

. UNINSULATED—Current-carrying resistance wires are in
direct contact with the surface to be heated. It is possible
to look through this tape and is of great value for re-
search work when wound on a transparent surface.

2. INSULATED ON ONE SIDE—This tape is also applied
with direct contact between the resistance wire and the
surface to be heated . . . but heat losses to atmosphere
are greatly reduced by the addition of a layer of a
knitted glass yarn on one side.

3. INSULATED ON BOTH SIDES—This tape is composed of
two insulation layers with current-carrying bands in the
center. May be safely wound on metal making it spe-
cially suvitable for heating steel tubes, valves, nozzles
and other conducting surfaces.

transformer should be used with the tapes.

of Heating Tapes. Has input of 115V, 50/60 cycles.
7.5 amps. each $26.00
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The tape is simply wound across the body OoVBe heuted,
and is held in position by glass laces at both ends. A svit-
able control device such as a “Powerstat’’ or variable auto-

Cat. No. $-55809 Powerstat, Variable Transformer, for controlling temperature
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Such negativistic statements are almost
invariably followed by a challenge to
demonstrate the mechanized-thinking
process by deriving the general theory
of relativity. This seems comparable to
requiring the Wright brothers to prove
that they could fly by flying nonstop
around the world.

It may seem improbable that research
directors would be so ill informed con-
cerning subjects relevant to their work.
However, this seems to be the rule
rather than the exteption. Tt would ap-
pear that prominent scientists and en-
gineers should be more cautious about
asserting that certain things cannot be
done merely because they do not know,
at the moment, of any feasible method.
They not only leave themselves open
to ridicule in many instances but may
also hinder the progress of research,
for the direction of scientific research
may be greatly affected by a simple,
negativistic, dogmatic, cliché.

RoGER A. MAcGowAN
Army Ballistic Missile Agency,
Redstone Arsenal, Huntsville, Alabama

Conversions

Apropos the editorial on “Metric
versus English units” [Science 131, 195
(22 Jan. 1960)] with its implications
regarding conversions, I should like to
call your attention to the reports on the
Tiros [Science 131, 1031 (8 Apr.
1960)] and U.S.S.R. “space ship” [Sci-
ence 131, 1510 (20 May 1960)] satellite
launchings.

Apogee and perigee of the Tiros are
given as 407.2 and 378.7 nautical miles,
respectively. According to my conver-
sion tables, 1 nautical mile equals
1.1516 statute miles. The corresponding
apogee and perigee should be 468.9 and
436.1 statute miles. In the article they
are given as 468.28 and 435.5 statute
miles, corresponding to a conversion
factor of 1.1500 statute miles per nauti-
cal mile.

Similarly, the announced weight of
the Russian “space ship” was 4 tons,
540 kg. In the Science article this is
given as 9988 pounds, corresponding
to a conversion factor of 2.2000 1b/kg.
In fact, the conversion is 2.2046; the
weight in English units is apparently
10,009 1b. _

For the purposes of the articles in
Science, accuracy in these details is
probably not important. Nevertheless,
there is a lesson to be learned about the
simplicity of conversions within the
metric system and about the retention
of significant figures during and after
conversions.

PEMBROKE J. HART
IGY World Data Center A,
National Academy of Sciences—National
Research Council, Washington, D.C.
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