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in SCIENCE as in other fields.,. 

... and these high-performance direct writers 
produce records of such accuracy and clarity 
.. with such ease of control and conven- 
ence... that you'll have to see to believe: it 

Only demonstration does them ustice. Ask to 
see . 

The all-new solid state Brush Mark 200 
The 80-millimeter high resolution Mark 280 
The Series 2300 an uncomplicated light- 
beam recorder 

: 

:,The Mark 10, new concept in potentio- 
metric recorders 

ee pressurized ink recording in action... 
position feedback en-control techniques that 
will not wear out... a complete line of func- 
tional preamplifiers, and other innovations 
that place recording instrumentation on ai 
wholly new level. 

It's the record that counts. Write today for 
a demonstration. 

Recorder Mark 200, modular all-solid state design 

AF.-i ;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 

with 80 mm channels, Series 2300 oscillograph-instant-start potentiometric recorder 
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ADlumrn Bovine FractionV 

Sterile 300(Serological Use) 
Sterile isotonic powder (amber) 
purified electrophoretically.- 
Serologically standardized for 
Rh procedures. NaCI 700- 
1000mgm % pH 6.9-7.1. 

USES: 1. Rh antibody titra- 
tions. 2. Protein source in cross 

matching tests. 3. Diluent for many sero- 
logical reagents. 

PRICE SCHEDULE: 
50 cc bottle .. . $11.40 
6 x 50 cc bottle . . 9.69 
12 x 50 cc bottle . 9.12 
1000 cc bottle .-. ... . 99.50 
12 x 1000 cc bottle . .. 95.00 
Reference: Diamond and Denton, Jour. Lab. Clin. 
Med. 30, 821, (1945). 

Albumin, Bovine Crystallne 
White powder form purity 
100 % by electrophoresis. Less 
than 4% moisture. Less than 
0.5% ash. Less than 0.05% 
carbohydrates. Readily soluble 
at iso-electric point. 

W" ~ USES: 1. Antigen for immuno- 
logical studies. 2. Bacteriological media. 
3. Protein standard. 4. Viscosity of pro- 
teins. 5. Finding organic Ions. 6. Finding 
chloride Ions and moving boundary pro- 
cedure. 7. Nutrient in tissue culture work. 
8. Reagent in cancer studies, chloroquinone 
reaction work. 

PRICE SCHEDULE: 
100 grams . . ... gram $3.25 
10 grams . gram 3.50 
I gram . . .. gram 3.75 
Reference: Cohn et. al., J.A.C.S, 60, 1753, (1947). 
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Albumin Fraction V Powder 

ofr Iicrobiolgical Use) 
Purity: Not less than 95 % 
albumin of total protein con- 
tent. Less than 6% moisture. 
Less than 0.5% ash. pH (1 % 
solution) 7.0. 
USES: 1. For increasing vis- 
cosity and protein content of 

Media. 2. Culture Media. 3. Diluent in Rh 
typing. 4. Separation of Leucocytes. 

PRICE SCHEDULE: 
5 kilo fibre drum . . gram $.25 
1000 gram bottle ..... gram .32 
100 gram bottle ..... . gram .37 
50 gram bottle . gram .38 
10 gram bottle .. ..gram .39 
Reference: Cohn et.al., J.A.C.S, 68, 459, (1946). 

THE LITERATURE REFERENCES SHOULD NOT BE INTER- 
PRETED AS EITHER AN ENDORSEMENT OR DISAPPROV- 
AL OF THE BIOCHEMICAL BY THE CITED INVESTIGATOR. 

PHONE COLLECT, 216-662-0212, 
NUTRITIONAL BIOCHEMICALS CORP. 
GUARANTEES SHIPMENT ON ANY OF 
OUR MORE THAN 3,000 RESEARCH 
BIOCHEMICALS WITHIN 60 MINUTES 
OF YOUR CALL. ONE DA Y DELIVERY 
ANYWHERE IN CONTINENTAL U.S.A. 

S 

NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 
21010 Miles Avenue * Cleveland, Ohio 44128 

Send for our free August 1964 catalog con- 
taining more than 3,000 items. Fill out 
coupon and mail today for your copy. 
Name 

Address 
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Submarine lava flow of pillowed, tho- 
Ieiitic basalt erupted from the earth's 
mantle onto the west flank of the East 
Pacific Rise. This primary oceanic 
basalt contains much less potassium, 
ur anium, and thorium than most other 
oceanic and continental basalts. Depth 
of water, 2400 meters. See page 477. " [Fred Dixon] 
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A recent survey of 204 
scientists and engineers 

reveals you may be 
missing a good bet in 

laboratory furniture. 

If you're in the habit of thinking of the same 4 
or 5 suppliers every time you think new labora- 
tory furniture, you may just be. (And a recent 
survey suggests that you do.) 

On the other hand, if you were to think of 
Borroughs the next time you need furniture, 
here's what you'd have to think about: 

A supplier with over 40 kinds of modular steel 
furniture in stock. Both the common cabinets, 
tables and hoods you said you need. And the 
uncommon acid sinks, vacuum and other fix- 
tures you said you wished more suppliers would 
put in their lines. 

Any top you need. From 3 kinds of stone to 2 
kinds of wood to steel, plastic and linoleum. 

A supplier standing ready to custom-make 
laboratory furniture to your specifications. Be 

it a one-off cabinet, or a complete laboratory 
system. And your custom stuff will be as well 
made as our production models. Which means 
micro-levelers on all 4 corners. Sound-deadened, 
double-walled doors. Back panels you can 
remove without tools. Drawers with cadmium- 
plated ball-bearing rollers. Flush construction 
throughout. 

To back this up, we'd be happy to send you 
our catalog. (Write us at 3000 N. Burdick St., 
Kalamazoo, Mich.) 

It'll show that Borroughs meets or exceeds 
what you expect a laboratory furniture supplier 
to be. 

And give you something to think about. 

Borroughs Subsidiary of American Metal Products Company 
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FREE RADICAL INTERMEDIATES IN REDOX SYSTEMS 

SUBSTRATE 

r OH OH l 
OH OH 0 

C 

ItI FREE 
H -C-=C-C--H + ENZYME-- RADICAL RADICAL 

One of the most intriguing areas of investigation in 
free radical chemistry today is in the area pertaining 
to the role of "free radicals" in biological redox sys- 
tems. One of the most important questions asked by 
investigators in this field is, "Is there a technique 
that can conclusively determine the presence of free 
radicals in biological reactions?" The extreme sensi- 
tivity and rapid response capabilities of EPR have 
provided a "yes" answer to this question. 
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IMPORTANT NEW PUBLICATIONS 
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THE DIRECT OBSERVATION OF DISLOCATIONS 
by S. Amelinckx 
* discusses crystal growth and evaporation, etching, decoration, 

decoration-etching, birefringence, x-ray diffraction, electron mi- 
croscopy, and diffraction. 

* theoretical background is developed and its use is illustrated by 
specific, representative examples. 

(S466) 1964, 487 pp., $17.00 

INUMERICAL METHODS OF REACTOR ANALYSIS 
by Melville Clark, Jr. and Kent F. Hansen 
* introduces topics of numerical analysis frequently used in the 

nuclear reactor field. 
* gives the rudiments of matrix algebra, difference equations, and 

the methods of solving these equations. 
(C318) September 1964, 340 pp., $10.50 

SILICATE SCIENCE by Wilhelm Eitel 
* will provide investigators in silicate science with information on 

the basic chemistry of silicates, and on their natural and indus- 
trial significance in glass, aramic, and construction material prac- 
tice. 

Volume 1: SILICATE STRUCTURES 
(E460) 1964, 666 pp., $24.00 (E461) Subscription price: $21.00* 
Volume 2: GLASSES, ENAMELS, SLAGS 
(E462) November 1964, 704 pp., $26.00, (E463) Subscription price: approx. 

$23.00* 
Volumes 3-5, IN PREPARATION 
:Valid on orders for the complete set received prior to publication of the last 

volume 

CHEMICAL REACTIONS IN SHOCK WAVES 
by Edward F. Greene and J. Peter Toennies 
Available from Academic Press in the United States and the Philippines 
* emphasizes reactions in gases. 
* describes the properties of shock waves, derives general hydro- 

dynamic equations, treats the theory of the kinetic processes 
which determine the nature of the transition region. 

(G720) 1964, approx. 365 pp., in preparation. 

I MICROWAVE SCANNING ANTENNAS | 
edited by R. C. Hansen 
* definitive treatment of large microwave scanning antennas. 
* includes apertures, radio astronomy instruments, large radome, 

phase and frequency scanning, multiple beam systems, synthetic 
antennas, and adaptive antenna systems. 

(H134) Volume 1, 1964, 442 pp., $16.00 

TURBULENT BOUNDARY LAYERS IN 
COMPRESSIBLE GASES 

by S. S. Kutateladze and A. I. Leont'ev 
TRANSLATED BY D. B. SPALDING 
* includes: fundamental equations of turbulent boundary layers, 

laws of friction and heat transfer, flow along a flat impermeable 
plate, flow along a permeable plate, flow over curved surfaces, 
flow in ducts. 

(K984) 1964, 170 pp., $8.50 

I PHYSICAL ACOUSTICS | 
edited by Warren P. Mason 
* describes high frequency sound waves in gases, liquids and solids, 

in their uses as tools for analyzing the molecular, defect, domain 
wall, and other types of motions that can occur in these media. 

(M362) Volume 1, Part B, Methods and Devices, 1964, 376 pp., $13.50 

T THE EPIDERMIS | 
edited by William Montagna and Walter C. Lobitz, Jr. 
? elucidates the developmental sequence and enzymic properties of 

the epidermis, protein synthesis, and the nature of the proteins. 
* treats the ultrastructure of the epidermis in normal and patho- 

logic states. 
(M816) 1964, 649 pp., $15.00 
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I 
. . . Excellent, Comprehensive 
Works By Authorities in 
Their Fields D 

I ELECTRONIC ASPECTS OF BIOCHEMISTRY 
edited by Bernard Pullman 
* establishes a close link between the recent, complex experimenta- 

tion and the modern theoretical approach. 
* includes the quantum theory of biomolecules and enzyme reac- 

tions, the replication and mutation mechanisms, energy and elec- 
tron transfer, etc. 

(P850) 1964, 582 pp., $20.00 

I ADVANCED PLASMA THEORY I 
edited by M. N. Rosenbluth 
* includes kinetic, general stability, gas discharge, and nonlinear 

theories, boundary layer problems in plasma physics, topics in 
microinstabilities, instabilities due to finite resistivity or finite cur- 
rent-carrier mass, adiabatic invariant of the harmonic oscillator, 
and the gyration of a charged particle. 

(1872) 1964, 270 pp., $9.75 

REFRACTORY TRANSITION METAL COMPOUNDS 
HIGH TEMPERATURE CERMETS 

edited by G. V. Samsonov 
Translated by Scripta Technica, Inc. 
Translation edited by G. E. Gurr and D. J. Parker 
* acquaints the technical reader with the state of the art in the 

analysis of properties of refractory compounds, as well as with 
the principles of classification of such compounds and the meth- 
ods for their systematic investigation. 

(S056) 1964, 220 pp., $9.00 

CHEMICAL TRANSPORT REACTIONS 
by Harald Schafer 
Translated from the German by Hans Frankfort 

* covers such aspects as experimental and theoretical principles, 
the transport of solid substances and its special applications, 
information of the reaction process in the gas phase, chemical 

transport processes as an aid in preparative chemistry, and the 
use of transport experiments in the determination of thermody- 
namic values. 

(S072) 1964, 161 pp., $6.80 

I ADVANCES IN HYDROSCIENCE I 
edited by Ven Te Chow 
* covers such specialized subjects as hydrodynamics, hydrology, 

hydrochemistry, hydrobiology, hydrometeorology, oceanology, hy- 
drogeology, naval science, water resources. 

(A631) Volumb 1, September 1964, 442 pp., $15.00 

I ADVANCES IN PHARMACEUTICAL SCIENCES 
edited by H. S. Bean, A. H. Beckett, and J. E. Carless 
* critical reviews will keep the pharmacist abreast of developments 

outside his special interest. 
* provides extensive lists of original articles giving detailed infor- 

mation concerning the reviews presented. 
(A777) Volume 1, 1964, 334 pp., $11.50 

I ADVANCES IN RADIO RESEARCH _ 
edited by J. A. Saxton 

provides up-to-date information of interest to those engaged in 
basic research in radio physics and communications and also to 

engineers wishing to obtain a background in the fundamental 

knowledge on which the practice of radio communication de- 

pends. 
(A831) Volume 1, 1964, 226 pp., $8.50 
(A832) Volume 2, 1964, 215 pp., $8.50 
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Beckman fields a rugged, dependable line. 

It's tough to beat seven all-star infrared spectrophotometers. 
They take all the punishment you care to 
give, and still deliver with speed and precisiotn. 

No matter how you judge performance, Beckman IR 
spectrophotometers are winners. They work harder for 
more seasons-and with greater precision. All 
have flatbed recorders for wide range, single-chart 
spectra, with faster, easier operation. 

The line is backed up by direct sales and service people, 
ready to serve within 24 hours through 42 local offices. 
Beckman application and engineering people have been 
coached to solve your specific IR probleins, quickly. 

There's a Beckman IR spectrophotometer to match 
every requirement. For extremely high resolution with 
double-beam accuracy the familiar IR-4 and IR-9 
or the wide range IR-12 are your choice. For double-beam 
performance to explore the far infrared to 300 microns 
it's the champion IR-11. For routine investigations 
or quality control at low cost you can't beat the IR-5A, 
the IR-8,orthe IR-lO0. 

Get to know these seven all-Americans better. 
Ask your local Beckman Sales Engineer or write 
for Data File LIR-165. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; 
GLEN ROTH ES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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High Resolution (M/ A M) 
Spark Ion Source - 5,000 
Electron Bombardment Ion Source - 20,000 

The JEOL (Japan Electron Optics Laboratory Co.) Double 
Focusing Mass Spectrometer, JMS-O1U is an unconven- 
tional Mattauch type instrument. It features, in one instru- 
ment, the use of either or both types of ion sources - spark 
and electron bombardment, and either or both detection 
methods-photographic and electrical. This flexibility 
allows high resolution analysis of metals and semiconduc- 
tor impurities and high molecular weight organic struc- 
tures. The basic analyzer tube is very easily adjustable 
through a unique mechanism for ion beam focusing and 
intensity control to attain exceptionally high resolution, 
sensitivity and reproducibility. Direct sample inlet and 
reservoir type heated inlet systems are optionally available 
as well as a peak matching device and emission outlet. 
Specially designed and convenient front panel controls 
assure simple operation. JEOLCO (U.S.A.), Inc. has estab- 
lished a fully staffed servicing network in the United States 
to provide technical assistance and assure continuous 
trouble-free service. For complete technical and sales infor- 
mation please call or write J EOLCO (U.S.A.), Inc., 461 River- 
side Avenue, Medford, Massachusetts 02155, telephone 
396-6241, area code 617. JEOLCO 
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New pasteurized animal diets... 
p u r: 52' I,a UR C(ah o u 

This man is no astronaut. He's wearing 
a "space suit" to prevent contamina- 
tion of the new pasteurized diets, 
Purina Pur-Pak Lab Chow and Purina 
Pur-Pak Mouse Breeder Chow. 
These Chows are formulated with very 
high vitamin levels, then pressure pro- 
cessed to eliminate potentially harmful 
microorganisms. 
They are double heat sealed in plastic 
bags within a sanitary room, then pro- 

tected with multi-wall paper. 
These diets provide you a new measure 
of nutritional and bacteriological 
control in critical laboratory animal 
experiments. 
They are available from your Purina 
dealer or salesman. Call them or write 
Mr. H. A. Graff, Ralston Purina Com- 
pany, Checkerboard Square, St. Louis, 
Missouri, for prices, samples and further 
information. 

PURINA. .world's leading manufacturer of laboratory animal diets 

A 
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SLANTS IN BOTTLES? 
Yes. And they introduce a whole new concept in bacteriological culture media. 
Fisher's new Vu/Slants are easier and more convenient to use. No racks or 
supports needed; no rolling off bench tops. 5% more slant area. Windows in 
the handy carton let you check growth while the bottles are in the carton. And 
the carton takes up 1/3 less incubator volume. More facts on Vu/Slants? Just 
write Fisher Scientific Company, 13 Fisher Building, Pittsburgh, Pa. 15219. 

X-385 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Complete stocks in these locations: Atlanta ? Boston ? Chicago ? Fort Worth * Houston ? New York 
Philadelphia * Pittsburgh ? St. Louis ? Union, N.J. ? Washington * Edmonton * Montreal * Toronto 
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automatic multi-channel 

ultra-violet analyzer (od) 
Vanguard's Model 1063 Automatic Multi-Channel Ultra-Violet 
Analyzer provides the investigator with heretofore unavailable 
versatility. This instrument presents a recording of the optical 
density of the effluent from a chromatographic column at 
three different wavelengths. In 
addition, it provides a recording of 
the ratio of the optical density of : 
the effluent at two of these wave- 

lengths. Two of Vanguard's loga- 
rithmic converters are used in each 
channel to provide a recording 
linear with optical density. The 
ratio is recorded as the logarithm 
to provide a compact scale. 

i 

II Space-saving design-Model 
1063 measures only 27Y4" wide, Model 1063 with Model 1011 Au 
15S" high and 21/4" deep U Pre- Model 1063 is compatible wil 

cision plane diffraction grating monochromator of highest 
quality * Matched quartz cuvettes designed for minimum 
hold-up and mixing * Completely transistorized for depend- 
able, maintenance-free operation * Detection system com- 

pletely self-contained and light- 

I1- !' shielded. 
All these features plus many 

others provide the investigator 
w* ith complete information on every 

Model 1063 Multi-Channel Ultra- 
Violet Analyzer (and the Model 
1011 Fraction Collector shown at 
left), send for new informative 
brochure. For immediate informa- 

utomatic Fraction Collector. tion and/or a quotation, call your 
ith all Fraction Collectors. nearest Vanguard office. 

mL VINVGUARD 
_ _ NSF~VU~4t'~-~NTe~;~ RE w R ~ subsidiary of 

_ ORaPORalOA TECHNICAL MEASUREMENT CORPORATION 

Designers and Manufacturers of Precision Instrumentation for Research . P. O. Box 244, LaGrange, Illinois 60526, FL 2-1600 
New York, 103 Park Ave., Suite 1204, TN 7-1998 * Boston, 1156 Broadway, Somerville, 491-4589 

San Francisco, 115 New Montgomery St., EX 2-0511 * Baltimore, 217 North Calvert St., 727-3666 
Houston, 1213 Capitol Ave., CA 5-5757 * Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567 
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Waring's Explosion-Proof Blendor Base* Protects You in 

Hazardous Atmospheres or when Blending Hazardous Compounds. 
This is the only Blendor Base for use in blending explosive materials. It is the 
only Blendor Base for use in areas where gases, vapors or particles are found 
in explosive quantities. Because exposed motor arcing is eliminated, the Waring 
Explosion-Proof Blendor Base can be operated safely in atmospheres permeated with: 
Acetone/Methyl Alcohol/Benzene/Petroleum/Ether/Natural Gas/Butane/Propane/ 
Gasoline/Naptha. The powerful 2-speed lifetime lubricated motor gives total blending- r 
of all volatile substances quickly, efficiently, safely. Ask your supplier about the 
Waring Explosion-Proof Blendor. Your lab-and your life-may depend on it. $289.00 No. EP-1 

STAINLESS STEEL CONTAINER NO. SS510 
Made from 302 Stainless to 
assure greater durability and 
chemical resistance. Surgical 
steel blending blades. $24.95 

WARING PRODUCTS CO. 
0Division of Of 

DYNAMICS CORPORATION 
of AMERICA WINSTED, CONN. 

EXPLOSIVE-PROOF SWITCH NO. EPS-2 

? Specially designed unit 
for 2-speed operation. 
* May be connected via 
conduit for remote control of 
Explosion-Proof Blendor Base. $29.95 

Please write for full specifications or for 
answers to any questions you may have. 

*Shown with SS510 Stainless Steel container 
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MORE THAN DEPENDABILITY 

Next to dependability, time is the most important ele- 

ment in modern laboratory practice. To help make your 

time most productive, Brook diagnostic aids and chem- 

ical reagents are easier for you to order and easier for 

you to identify in use. Complete information is included 

in this simplified Brook catalog along with useful con- 

version and reference tables - and a cross reference 

of clinical instrument procedure manuals. It's yours on 

request from your Aloe Scientific Representative or 

send coupon. 

ALOTE R e 194a~See S e 
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For your FREE copy... 

Clip and mail to I 

Aloe Scientific i[- Division of Brunswick 
1831 Olive Street, St. Louis 3, Mo. 

Name 

I 
Title 

~~~~~~~~~~~~~~~Citv r~ifv I 

State 

SC-1O 
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Here is a data processing system 
designed to grow 

with your research needs 

Start with a Computer of Average Transients... 

Four years of successful application of the 
Mnemotron 400B CAT (Computer of Aver- 
age Transients) in neurophysiology, cardi- 
ology, ophthalmology and other biology 
research laboratories has established the 
versatility and reliability of this multi-pur- 
pose digital computer. Its circuitry derives 
and accumulates data from a succession of 
responses masked by random activity or 
background, and provides CRT display or 
output in analog or digital form for per- 
manent record or further processing by gen- 
eral purpose computers. 

Add on units as statistical needs develop... 

Add further data handling 

Automatically processing quantities of data 
gives fresh insights into evoked potentials 
in neurophysiological studies, electrocardiog- 
raphy, pupillography and numerous other 
biological investigations. Such increased un- 
derstanding suggests new approaches, thus 
requiring further statistical analysis of the 
data. The 522 Resolver/Integrator and 600 
Series units can be added to expand CAT 
capabilities to compute Histograms of wide 
variety. Interspike intervals, action potential 
firing rates, P-R-T amplitude distributions, 
reaction time distributions, spontaneous fir- 
ing rates -- suggest a few of the studies 
implemented by these added capabilities. 

capability .. 
Occasionally, experimental conditions indi- 
cate information could be gained from auto- 
correlation of successive signals or cross- 
correlation of two related signals. Addition 
of the COR 256 makes these capabilities 
available. Further, recording the experimen- 
tal data on magnetic tape can add several 
dimensions to the data reduction system. 
The TMC 700/1400 Magnetic Tape Re- 
corder Systems can record up to 14 channels 
of experimental data for subsequent proc- 
essing by the CAT, or for storage of data 
accumulated in the CAT memory. 

A new 30-page brochure describing the CAT and its associated accessories has just 
been published. It contains specifications, suggested applications, theory of operation and 
a bibliography of over 50 representative references. A free copy is available on request. 

You may also wish to take advantage of the broad experience of our 
application engineers who will welcome an inquiry about your specific application. 

Write Technical Measurement Corporation, 441 Washington Avenue, North Haven, Connecticut. 

3~ TECHNICAL MEASUREMENT CORPORATION 

See us at the American Heart Association Meeting, booth 29, Atlantic City, October 23-28 
or at the IEEE 11th Nuclear Science Symposium, October 28-30, Philadelphia, Pa. 

l 
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The Diary 
of The 

Ages 

Photographs of Dead Sea Scrolls courtesy of 1 he Christian Science Monitor. 

The Model 560 series 
Carbon Dating Laboratory 

is a compact system of proven reliability for 
dating finds of organic origin in archaeological, 
geological, and climatological studies. The sam- 
ple is converted to methane, which is used as the 
counting gas. 
This proven carbon dating system, pioneered 
and perfected by Radiochemistry, Inc. using 
Baird-Atomic, Inc. electronics, is the authorita- 

tive method for establishing the age of the 
artifact-signposts in the development of man. It 
can fix the dates of world-wide climatic changes 
as well as recent geologic events. The reliability 
of the Carbon-14 dating method is well estab- 
lished. 

The Radiochemistryl Baird-Atomic system offers 
in one compact, self-contained console an easily 
operated, efficient laboratory. After the brief on- 
site training period which we provide for your 
personnel, they can achieve a speed of operation 
which permits several dates to be determined per 
week. Good shielding is provided to minimize 
the background problem. The all-transistorized 
electronic equipment can accommodate a vari- 
ety of detector sizes. 

For a complete monograph describing the Model 
560 series Carbon Dating Laboratory, its theory, 
operation, and applications, write to the Atomic 
Instrument Division of Baird-Atomic, Inc. (Euro- 
pean interests: write attention the Export De- 
partment.) Service is available through all Baird- 
Atomic sales offices, in the U.S. and abroad. 

Scientists: Investigate challenging opportuinities with Baird-Atomic. An Equal Opportunity Employer. 

1111 West St. Catherine, Louisville, Kentucky 40210 33 University Road. Cambridge. Massachusetts 02138 

W  ---XeauM - -----------.----.---X 
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Why use the LEITZ SM in routine labwork? 
Unqualified optical superiority is one good reason. 
An extra-wide magnification range (35 to 1250X) is another! 
Distortionless images at high magnifications can be achieved 
only with optics of the highest caliber. And, Leitz lenses are 
the outcome of 115 years of experience in the art of making 
exceptional optical instruments. Their high resolution makes 
the difference in critical examinations where anything less than 
perfection is not acceptable. 
The unconventional, modern design of the SM microscope is 
another reason. 
Rigid arm construction, originated by Leitz, makes the SM 
more stable and durable than other outmoded designs. This 
sturdy new structural design helps account for the SM's envi- 
able record of dependability. Low position controls contribute 

474 

to fatigue-free operation, and the new maintenance-free coaxial 
focusing system moves only the weight of the stage for pre- 
cision adjustment. 
The SM answers your laboratory's need for an exceptional 
microscope whose quality and reliability are beyond question. 
Its excellent basic design and numerous accessories make it 
the ideal instrument for use in all phases of routine micros- 
copy in bacteriology, hematology, pathology, and as a teaching 
or demonstration microscope. 
Write today for detailed information or demonstration of the 
SM Routine Laboratory Microscope and other Leitz scientific 
instruments and services. 52664 

E. LEITX, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. V. 
Dist ributors o f t h e w o r i d - f a m o u s p r o d u c t s o f 
EErnst Leitz G. m. b, H.,Wetzlar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS ? LENSES ? PROJECTORS - MICROSCOPES 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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SCIENCE SCIENCE 

Advice for Congress 

The House Committee on Science and Astronautics has asked the 
National Academy of Sciences to answer two difficult questions: 

"What level of Federal support is needed to maintain for the 
United States a position of leadership through basic research in the 
advancement of science and technology and their economic, cultural, 
and military applications? 

"What judgment can be reached on the balance of support now 
being given by the Federal Government to the various fields of 
scientific endeavor, and on adjustments that should be considered, 
either within existing levels of over-all support or under conditions 
of increased or decreased over-all support?" 

These questions constitute the first use of a new arrangement for 
the National Academy of Sciences to provide Congress with informa- 
tion and advice upon request. To answer the two questions, the 
Academy has appointed a committee of 15 distinguished members. 

The committee's replies will be used by Congress in conjunction 
with the advice it receives from other sources. Congress will continue 
to receive the budget requests of the executive agencies. It will 
continue to hold legislative hearings and to seek the views of selected 
advisers. It will get plenty of advice on political, jurisdictional, and 
similar aspects from the executive agencies and its own members. 
Special scientific and technical programs will have their ardent 
supporters. And critics of the recommendations from any of these 
sources will get their day in court. Scientists should therefore have 
no feeling of surprise or offense if recommendations of the Academy 
committee are not all adopted. 

Nevertheless, the establishment of the new arrangement constitutes 
a highly significant development in government-science relationships 
and presents the Academy with an opportunity to render Congress a 
valuable and distinctive service that it does not receive from any 
other source. 

If the committee members were to submit individual answers, little 
would be gained over having 15 witnesses testify individually in 
legislative hearings. If the committee were to report only what it 
could agree upon quickly, it would not add substantially to what 
Congress might learn from other sources. 

There is opportunity to do a far more penetrating job, one that will 
require much solid work by committee and staff, but one that will 
much more distinctively fulfill the challenging role of scientific 
adviser to Congress. A thoroughly helpful answer to the first question 
-on the level of support necessary to maintain leadership-will 
require analysis of trends in Germany, Japan, the U.S.S.R., and 
elsewhere, as well as in the U.S. A comparable answer to the second 
question-on balance of support among various fields-calls for an 
examination of each field in terms of the existing state of knowledge, 
the kinds of problems that are ripe for further study, the personnel 
and other resources available, and the possible or probable ramifica- 
tions of further progress in understanding. 

Answers at this level would provide Congress-and scientists also- 
with information that can be obtained from no other source and with 
guidance that would most assuredly have a constructive influence on 
future legislation.-DAEL WOLFLE 
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HERE ARE 5 OF 

THE COMPLETE 

LINE OF 

TRI-CARB? 
SPECTROMETERS 

Featuring: 
* Highest E2/B 
* Precise Linear Data 
* Quartz-Face Photomultipliers 
* Automatic Standardization 
Included in Packard 3000 and 
4000 Series Tri-Carb Spec- 
trometers are instruments de- 
signed to meet or anticipate 
the needs of every school or 
research laboratory. Choose 
the Model 3101, a $4750 
manual room temperature 
instrument designed for 
teaching, demonstration and 
modest research programs. 
Or select a Model 4322, the 
most advanced three-channel 
instrument with automatic 
external standardization, true 
electronic computation, type- 
writer data presentation and 
exclusive tray loading for 
handling up to 360 samples 
at one time. 
Tri-Carb Spectrometer fea- 
tures also include pulse sum- 
mation, low-activity sample 
reject, and automatic back- 
ground subtraction . . . all 
designed to provide the 
research laboratory with 
greater counting capability, 
capacity and reliability. And 
all automatic Tri-Carb Spec- 
trometers can be equipped 
with punched tape or 
punched card converters to 
provide information compat- 
ible with automatic data 
processing systems. 
If you are now using the 
liquid scintillation method, 
or are considering its use as 
an investigative procedure, 
you should know about these 
remarkable new instruments. 
Your Packard Sales Engineer 
can give you complete 
details, or write for Bulletins. 
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SOMETHING NEW UNDER THE SUN! 

;PECTRORADIOMETER 
MEASURES SPECTRAL DISTRIBUTION 
AND INTENSITY OF LIGHT SOURCES 

*m ~ iUse more than a foot-candle met- 
er. The ISCO Model SR measures 
light intensity at any continuous- 
ly-selectable wavelength from 380- 
950 mu. Intensity readings are 
made in energy units suitable for 
spectral distribution graphs. Full 
scale sensitivity ranges from 0.3 
to 1000 uw cm-2 mu-1 (illumina- 
tion equivalent on the order of 
10 to 30,000 footcandles). Easy to 
use for such diverse applications 
as studies involving the effects of 
spectral energy distributions on 
biological systems or the meas- 
urement of visual color qualities 
of light sources. Features provi- 
sion for recorder, line and battery 

10010• operation, write for literature. 

" I I' IJ .1-- - -- 

555 



MUST References 

SMALL ANIMAL 

ANESTHESIA 

By WILLIAM V. LUMB, D.V.M., 
Colorado State University, Fort Collins. 
420 Pages. 125 Illustrations. $11.50. 

Devoted strictly to small domestic, labo- 
ratory and wild animal anesthesia, this 
text describes anesthetic techniques and 
equipment needed to cope with normal 
and emergency situations. Basic principles 
are clearly discussed, and methods for 
handling unusual situations are explained 
in detail. Electronarcosis, hypothermia, 
resuscitation, cardiac massage and heart- 
lung bypass are among the advances in- 
zluded in this text which covers fish, 
amphibia, reptiles and mammals, from 
mice to the larger African species. "The 
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Western Ontario) disagreed. He re- 
ferred to (i) the model of Ryter and 
Jacob by which the mesosome sepa- 
rates replicating DNA into two masses 
and to (ii) his own serial sections that 
show these organelles separating the 
chromatin by their attachments to the 
transverse septa at each end of the 
cell. He presented additional informa- 
tion on mesosome structure, position, 
and integrity derived from sections of 
Bacillus in penicillin, during spore for- 
mation, during the natural synchrony 
of spore germination, and in chilled 
and warmed cells. The suggestion was 
made that continuously replicating 
DNA may be continuously separated 
through its mesosomal attachment to 
the continuously expanding membrane- 
wall exoskeleton. 

W. van Iterson (University of 
Amsterdam) reviewed the general struc- 
ture of cytoplasm and compared the 
structure of bacteria with that of higher 
cells. Bacterial mesosomes (or mem- 
branous organelles) have been generally 
presumed absent in gram-negative bac- 
teria and prominent in gram-positive 
organisms. Reduction of tellurite takes 
place in these "chondrioids" or "mito- 
chondrial equivalents," and the bound 
reduced product can be detected in 
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the electron microscope. It was also 
seen (in Bacillus subtilis) as thin rods 
at the cell periphery-although in 
Proteus it was found only as con- 
glomerates of small elements contigu- 
ous with the plasma membrane. She 
suggested that the peripheral structures 
in both bacteria may function as basal 
granules or the cytoplasmic bases of 
flagella. She presented other micro- 
graphs suggesting that ribonucleopro- 
tein does not usually occur in bacteria 
as separate rounded particles, but may 
be in linear arrays with numerous 
anastomoses. Ribonucleoprotein may 
be contiguous with the plasma mem- 
brane and possibly with the mesosome 
when present. In some organisms, heli- 
cal fibrils from the nucleoplasm enter 
the cytoplasm and appear to partici- 
pate in forming its net-like structure. 

In his discussion, G. B. Chapman 
(Georgetown University) emphasized 
the bacterial cytoplasmic membrane 
and particularly its functions as the 
membrane septum and the mesosome. 
He noted the apparent absence of the 
latter in many bacteria (but not in 
Escherichia coli, as remarked by oth- 
ers) and their easy demonstrability in 
gram-positive bacteria. Discussions 
dealt with other derivatives of the 
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plasma membrane (including chroma- 
tophores) and other constituents of the 
bacterial cytoplasm such as ribosomes 
and polysomes, fibrous structures, and 
various inclusions. 

B. A. D. Stocker (Lister Institute, 
London) and H. Koffler (Purdue Uni- 
versity) discussed bacterial flagella. 
These locomotor organelles can be 
seen by electron microscopy to be 
spiral filaments. Their subunits consist 
of proteins (flagellins). However, the 
organization of such proteins into 
"fibrils" or strands, the numbers of 
such fibrils about the hollow axis, and 
the coiling and pitch are variable or 
uncertain. Flagella arise from spheres 
or mushroom-shaped basal submem- 
branous structures to which they are 
attached by hooks. Regions near the 
flagellar insertions reduce tellurite (dis- 
cussed by van Iterson) and the hooks 
may contain RNA. 

The flagellins, which have molecular 
weights from 20,000 to 40,000, lack 
cysteine, cystine and tryptophan; often 
contain an unspecified carbohydrate; 
and seem to lack most common min- 
eral elements in any quantity. Those 
from thermophilic bacteria are more 
stable to heat and to a variety of 
denaturing agents than are those from 
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mesophiles. They contain less aspartic 
and glutamic acids. After acid disin- 
tegration of flagella, the flagellins can 
be reassembled under suitable condi- 
tions to reform spiral filaments which 
are indistinguishable from native 
flagella. Flagellar synthesis in vivo can 
be prevented in some strains by ele- 
vated incubation temperatures, and by 
inhibition of protein synthesis (for ex- 
ample, by chloramphenicol). The ques- 
tion of an intracellular pool of flagellin 
or of precursor is unsettled and may 
differ among genera of flagellated bac- 
teria. 

Additional surface components of 
some bacteria, the pili (or fimbriae), 
were discussed by C. C. Brinton, Jr. 
(University of Pittsburgh). He reviewed 
their chemical and morphologic na- 
ture, their inheritance, replication and 
development, and possible functions. 
Of particular interest was the discus- 
sion of the role of pili in phage re- 
sistance in some strains of E. coli, 
and the description of a new third 
type of pilus which is the apparent 
attachment site for Hf phage. 

R. M. Cole (National Institutes of 
Health, Bethesda) reviewed the nature 
of bacterial cell wall replication as 
seen by the aid of specific immuno- 
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fluorescence to wall antigens. The site 
and mode of initiation of wall replica- 
tion differ in different bacteria (for 
example, a discrete single equatorial 
origin in Streptococcus pyogenes as op- 
posed to multiple intercalated sites in 
Salmonella typhosa). Problems dis- 
cussed in the light of this information 
concerned the nature of insertion of 
new wall and its relation to the meso- 
some; the simultaneity of time and site 
of synthesis of all the wall components 
as well as surface antigens; the differ- 
ences between growth of peripheral wall 
and of septa, as seen in induced filament 
formation; and the need for other 
mechanisms to explain such phenom- 
ena as the overall thickening of walls 
of Streptococcus fecalis, which may oc- 
cur under some conditions. 

The latter was explained by G. D. 
Shockman (Temple University) as an 
example of an unbalanced growth sit- 
uation. It did not essentially alter the 
concepts of normal replicatory mecha- 
nisms derived from immunofluorescent 
studies of cells growing in balanced 
steady states. Such wall thickening, 
first noted in the absence of essential 
precursors, (for example, valine or 
threonine) can also be produced by 
addition of selective inhibitors such as 
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chloramphenicol. Also discussed was 
the possible manner of production of 
a site of weakness in the insoluble 
matrix of the replicating wall to allow 
insertion of new material; the role of 
autolytic enzymes in such a process 
and the sites and timing of their ac- 
tions; and the need and existence of 
a primer or template for mucopeptide 
synthesis. 

It can be said that the bacterial 
mesosome, in one relation or another, 
was the single topic of most concern 
to most participants and discussants. 
The importance of its occurrence (or 
ready demonstrability) in some or- 
ganisms and not others is not known, 
nor is its actual relation to cell wall 
replication, to DNA replication, and to 
nucleoid separation. Its ability to re- 
duce tellurite renews the question of 
"mitochondrial equivalence," but leaves 
unanswered the role of peripheral sites 
of tellurite reduction which appear re- 
lated to flagellar origins. The reasons 
for complex and orderly substructure 
in walls of gram-negative bacteria, as 
opposed to those of most gram-positive 
organisms, are as obscure as the rea- 
sons for the seeming differences in 
their modes of wall replication and of 
cell separation after division. The na- 
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ture of the arrangement of bacterial 
DNA is not entirely clear, nor is it 
certain that it is actually linked to 
mesosome or to linear arrangements of 
ribonucleoprotein within the cyto- 
plasm. Finally, further information is 
needed on correlation of anatomic and 
enzymatic data in cell wall replication, 
with particular emphasis on "normal" 
growth in balanced situations as com- 
pared with the mechanisms in unbal- 
anced and "abnormal" states. 

The participation of our European 
colleagues was generously supported by 
the National Science Foundation. Most 
of the presentations and pertinent dis- 
cussion will be published in a forth- 
coming issue of Bacteriological Re- 
views. 

ROGER M. COLE 
National Institute of Allergy and 
Infectious Diseases, 
Bethesda, Maryland 

Subunit Structure of Proteins 

Biochemical and genetic aspects of 
the subunit structure of proteins was the 
topic of the annual symposium in biol- 
ogy held at Brookhaven National Labo- 
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ratory, Upton, New York, 1-3 June 
1964. Investigators from the fields of ge- 
netics and biochemistry convened to 
review progress in their particular areas 
and to integrate their findings into an 
understanding of proteins composed of 
two or more polypeptide chains and 
of the genes which govern such struc- 
tures. 

Of great importance, genetically, is 
the phenomenon of allelic complemen- 
tation. Two differently mutated forms 
of a gene governing a single poly- 
peptide chain cooperate to restore a 
function which is absent in cells con- 
taining only one of the defective genes. 
The biochemical explanation of such 
findings is that the function involved 
depends on an enzyme composed of 
identical polypeptides. A protein com- 
posed of two such polypeptides, altered 
in different places, may exhibit activity 
absent in a dimer composed only of 
identically altered chains. D. G. Catche- 
side's presentation of this phenomenon 
also pointed to the prevalence of pro- 
teins composed of identical subunits; he 
found that among 30 carefully analyzed 
genes in Neurospora more than one-half 
showed allelic complementation. It 
may well be that, aside from secretory 
proteins, the majority of proteins pro- 
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duced by the cell are composed of 
identical subunits. 

One of the most intensively studied 
gene systems has been the histidine 
biosynthetic region of Salmonella. J. 
Loper, in discussing this system, 
pointed out that of eight enzymes 
governed by the region, four appear 
to be composed of subunits. Only two 
of the corresponding loci, however, 
exhibit allelic complementation. This 
indicates that dimeric composition, al- 
though essential for such complemen- 
tation, does not by itself assure that 
the appropriate interactions will oc- 
cur. 

An interesting comparison of the 
histidine loci of Neurospora with those 
of Salmonella was made by Catche- 
side. Two corresponding loci in Neu- 
rospora and in Salmonella showed 
complementation in both cases. In addi- 
tion, the loci corresponding to the two 
other Salmonella loci, which produce 
oligomeric products, did, in Neurospora, 
show the phenomenon. The other four 
histidine loci failed to show allelic com- 
plementation in either organism. How- 
ever, in an analysis of a histidine locus 
in Neurospora, A. Ahmed pointed out 
possible pitfalls in this area; "polarity" 
mutants, which interfere with the for- 
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At TRW Space Technology Laboratories-in preflight testing under simulated space condi- 
tions-engineers use aTektronix Oscilloscope to check performance characteristics of a nu- 
clear detection satellite. Designed and built by STL for Air Force-ARPA,these icosahedron- 
shaped satellites travel in pairs around the earth to detect nuclear explosions in space. 
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tions-engineers use aTektronix Oscilloscope to check performance characteristics of a nu- 
clear detection satellite. Designed and built by STL for Air Force-ARPA,these icosahedron- 
shaped satellites travel in pairs around the earth to detect nuclear explosions in space. 

Using the Tektronix Oscilloscope, STL engineers test space sentinels under conditions 
similar to those encountered in flight. Observing waveform displays, the engineers monitor 
equipment performance simply and reliably, keep an accurate log of test characteristics, 
and thus effectively evaluate operational features of the 20-sided spacecraft. 

Thorough preflight testing such as this aided in the successful flight of the first pair of 
nuclear detection satellites from Cape Kennedy in October 1963. Launched in tandem, the 
spacecraft were then put into separate orbits, one approximately 140? behind the other, to 
form a reliable radiation-detection system. With such sensors, scientists believe it possible 
to detect nuclear explosions more than ten million miles from earth. 

But whether testing satellites or semiconductors, there is a Tektronix Oscilloscope to fit 
every quality-assurance program-and comprehensive field services to back up every 
instrument. For information, call your Tektronix field engineer or representative now, 
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mation of products from several ad- 
jacent cistrons, might be erroneously 
used as evidence for a single cistron 
exhibiting allelic complementation. 

Complementation between different- 
ly defective polypeptide subunits has 
been demonstrated in vitro. In a fur- 
ther analysis of the mechanism in- 
volved in the case of E. coli alkaline 
phosphatase, M. Schlesinger elaborated 
the conditions necessary for dimeriza- 
tion of which the most striking is a 
requirement for zinc ion. The condi- 
tions for dissociation and reassociation 
of another enzyme, pig heart fumarase, 
were reported by R. L. Hill and L. 
Kanarek. They presented strong evi- 
dence for the existence of four identical 
subunits in the enzyme molecule. 

H. A. Itano reviewed his work on 
the genetics and biochemistry of hemo- 
globin, a protein which contains two 
pairs of identical chains and can be 
symbolized as a/3/3o. One mystery with 
regard to hemoglobin appears to have 
been resolved at the conference. Al- 
though in most cases nearly identical 
polypeptide subunits appear to asso- 
ciate randomly in the cytoplasm, it has 
not been possible to isolate molecules 
with mixed /3-chains in hemoglobin. 
This failure has now been attributed 
to the rapid equilibria which exist be- 
tween associated and dissociated forms, 
and lead to the disappearance by con- 
tinual separation of any mixed /3-struc- 
tures in the course of separative pro- 
cedures such as electrophoresis. 

An interesting approach to the iden- 
tification of the bonds holding sub- 
units together was discussed by C. 
Tanford. Such identification involves 
comparison of free energy differences 
between associated and dissociated pro- 
tein subunits in various solvents. The 
free energy of solution of protein side 
chains is in the same solvents in order 
to identify the side chains newly re- 
leased on dissociation and hence pre- 
sumably bound together in the associ- 
ated form. 

With regard to the kinetics of 
association, K. E. Van Holde pre- 
sented an intriguing picture of the sit- 
uation in squid hemocyanin, which, in 
the electron microscope, appears as a 
radially symmetrical disk composed 
of five dimeric components. Together 
with L. B. Cohen he was able to dem- 
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onstrate, in the ultracentrifuge, break- 
down of the decamer to dimers and 
monomers in response to changes in 
the pH. Analysis of the rate of refor- 
mation of the complete protein indi- 
cated that intermediate linear poly- 
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THE NUCLEOHISTONES by Janmes Bonner and Paul O.P. Ts'o 
This unique hook is the result of the First World Conference on 
I-istone Biology and Chemistry held in 1963 to uncover the role of 
histones in determining the organization of DNA inside the chro- 
mosomal superstructure; to discuss the chemistry of histones and 
their interaction with DNA; and to explore the significance of his- 
tones in molecular biology. It provides a summary of past knowl- 
edge and a guide to future inquiry. .$12.75 

STRUCTURE AND FUNCTION IN BIOLOGICAL 
MEMBRANES, I & II by J. Lee Kavatnaa 

A detailed treatment of structural and functional aspects of bio. 
logical membranes, inclutding a monographic development of the 
author's theories, and providing a comprehensive advanced treat- 
mnent of current theories and the status of research in the fields of: 
the molecular and interfacial chenmistry of lipids; proteins, and 
lipid-protein complexes; the properties of micelles, monolayers, 
and water; and solute-water and ion-ion interactions. $10.50 each 

COUNTEREXAMPLES IN ANALYSIS by Bernard R. Gelbautt 
and John M. H. Olmsted 
Instructive examples and counterexamples-part of the folklore of 
all who teach analysis-are masterfully. selected and collected here 
as an. organic whole. A unique book with great appeal for every 
mathematician-hbeginner in calculus, advanced student of analysis, 
and mature expert. $7.95 

COMPUTER-ORIENTED MATHEMATICS by Ladis D. Kovach 
Informative and enjoyable reading for anyone desiring to know 
more about computers in a general way and numierical methods in 
particular. With a knowledge of high school mathematics, complex 
concepts become meaningful and material sometimes thought pro- 
saic becomes rather exciting. $2.95, pap., $3.95, cl. 

INTRODUCTION TO SCIENTIFIC INFERENCE by Robert Hooke 
To acquaint scientists and engineers (and serious undergraduates) 
with some elements of scientific inference as statisticians see it, 
and to stimulate their interest in statistics. Emphasizes ideas, with 
a low mathematical level, and provides clear and simple explana- 
tions of principles of quantitative description. $4.75 

from HOLDEN-DAY, INC. 
728 Montgomery Street, San Francisco 11, California 
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mers of dimers were unstable until 
insertion of the fifth member which 
effectively locked the structure in the 
stable cyclic decamer form. 

Subunit structure is the basis of one 
class of isozymes (enzymes of similar 
function but different composition). 
C. R. Shaw demonstrated how genetic 
analysis could be used to predict and 
verify the subunit composition of iso- 
zymes. A single mutation, for example, 
increases the number of isozymes of 
lactic dehydrogenase to 15. Lactic de- 
hydrogenase normally exists in five 
forms composed of all possible tet- 
rameric combinations of two different 
subunits. N. O. Kaplan proposed that 
the subunit composition of lactic de- 
hydrogenase was related to cellular 
requirements for aerobic or anerobic 
metabolism. He has found that the 
forms of the isozymes composed of 
identical chains are differently adapted 
to these two functions. 

From the reports of C. Frieden, J. C. 
Gerhart, and J.-P. Changeux, the subunit 
structure of enzymes appears to be inti- 
mately related to the control of their ac- 
tivity in cellular metabolism. Gerhart has 
succeeded in dissociating into subunits 
an enzyme, aspartate transcarbamylase, 
which is subject to feed-back inhibition. 
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He is now analyzing the properties of 
the subunits with regard to binding of 
substrate and inhibitor. Such allosteric 
effects in general, in which a metabo- 
lite is specifically bound and enhances 
or impedes the activity of an enzyme, 
appear to involve, in all cases, a pro- 
tein composed of subunits. Changeux 
put forward a theory for this phenom- 
enon based on a shifting of the equi- 
librium between loose and compact 
states of the protein by the metabolite 
exerting the allosteric effect. One of 
the states could bind substrate less 
readily so that, depending on the shift 
in equilibrium, activation or inhibition 
would result. 

One class of proteins of which the 
function of their subunit structure is 
readily apparent is antibodies. A di- 
meric structure composed of identical 
subunits would provide the specific 
bivalency needed for precipitate for- 
mation. In a review of antibody struc- 
ture, A. Nisonoff presented evidence 
for an ABBA configuration reminiscent 
of that found for hemoglobin. From 
his own work it is clear that a single 
binding site is present on each AB 
subunit of a specific antibody. He was 
able to form only univalent antibody 
by reassociating such fragments with 
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AB fragments of normal gamma glob- 
ulin. 

A panel discussion, chaired by R. D. 
Hotchkiss, provided an opportunity 
for speculation about the significance 
of subunit structure. Clearly, the oc- 
currence of allelic complementation in 
diploid organisms would allow an in- 
creased variability and plasticity of 
the genetic makeup. Similarly, the 
quaternary structure of proteins offers 
a new dimension for the control of 
cellular processes. 

The proceedings of the conference 
will be published as volume 17 of the 
Brookhaven Symposia in Biology. 

S. LACKS 
Brookhaven National Laboratory, 
Upton, New Yo-rk 

Forthcoming Events 

October 

29-31. Society for the Scientific Study 
of Religion, Washington, D.C. (S. Z. 
Klausner, SSSR. 1424 16th St., NW, 
Washington, D.C.) 

30-31. Nuclear Medicine Clinical Appli- 
cations, symp., Shaker Heights, Ohio. 
(Cleveland Nuclear Medicine Symp., P.O. 
Box 7084, Cleveland, Ohio 44128) 

30-1. Meteoritical Soc., 27th meeting, 
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Arizona State Univ., Tempe. (C. B. 
Moore, Dept. of Geochemistry, Arizona 
State Univ., Tempe) 

November 

1-7. Plant Scientists of Latin America, 
6th meeting, Lima, Peru. (M. Paulette, 
Universidad Agraria, Apartado 456, Lima) 

2-4. Society of Engineering Science, 
2nd technical meeting, Michigan State 
Univ., East Lansing. (A. C. Eringen, 
School of Aeronautical and Engineering 
Sciences, Purdue Univ., West Lafayette, 
Ind. 47907) 

2-6. United Nations, Drug Supervisory 
Body, 62nd session, Geneva, Switzerland. 
(UN, Palais des Nations, Geneva) 

2.-9. Natural Gas in Production of 
Petrochemicals, seminar, Teheran. (U.N. 
Economic Commission for Asia and the 
Far East, Sala Santitham, Rajadamnern 
Av., Bangkok, Thailand) 

3-5. Liquification in Mine Chambers, 
conf., Ostrava, Czechoslovakia. (Mrs. E. 
Vergeinerova, Czechoslovak Scientific and 
Technical Soc., Siroka 5, Prague 1) 

4-6. Diffraction, 22nd Pittsburgh conf., 
Pittsburgh, Pa. (W. M. Biagas, Pittsburgh 
Diffraction Conf., Crucible Steel Co., 
P.O. Box 7257, Pittsburgh 15213) 

4-6. Design of Experiments, 10th conf., 
(by invitation only), Washington, D.C. (F. 
G. Dressel, Army Research Office-Durham, 
Box CM, Duke Station, Durham, N.C.) 

4-6. Northeast Electronics Research 
and; Engineering meeting (NEREM), Bos- 
ton, Mass. (J. E. Storer, Inst. of Electrical 
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Physics Div., New York, N.Y. (S. J. Buchs- 
baum, Bell Telephone Laboratories, Mur- 
ray Hill, N.J.) 

4-7. American Soc. of Tropical Medi- 
cine and Hygiene, New York, N.Y. (G. M. 
Jeffrey, Box 295, Kensington, Md.) 

4-7. French Soc. of Orthopedics and 
Traumlatology, 39th congr., Paris. (Secre- 
tariat, Pavillon Ollier, Hopital Cochin, 
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Chicago, Ill. (J. F. Hammarsten, Ancker 
Hospital, St. Paul 1, Minn.) 

7. International Acad. of Oral Path- 
ology, 2nd conf., San Francisco, Calif. 
(J. L. Bernier, Dental School, George- 
town Univ., Washington, D.C. 20007) 

7-14. International Dental Federation, 
52nd meeting, San Francisco, Calif. (G. 
H. Leatherman, 35 Devonshire PI., Lon- 
don, W.1) 

8-14. Switching Circuit Theory and 
Logical Design, 5th annual symp., Prince- 
ton Univ., Princeton, N.J. (T. H. Crowley, 
Bell Telephone Laboratories, Murray Hill, 
N.J.) 

9-11. Flexural Mechanics of' Reinforced 
Concrete, intern. symp., Miami, Fla. (H. 
A. Sawyer, Dept. of Civil Engineering, 
Univ. of Florida, Gainesville) 

9-12. American Dental Assoc., San 
Francisco, Calif. (H. Hillenbrand, 222 E. 
Superior St., Chicago, Ill.) 

9-13. Institute of Neurosurgery, 25th 
anniversary, Santiago, Chile. (C. Villavi- 
cencio, Casilla 70-D, Santiago) 

9-13. Mathematical Education, seminar 
Dalat, South Vietnam. (Assoc. of South- 
east Asian Insts. of Higher Learning, Rat- 
asastra Bldg., Chulalongkorn Univ., Race 
Course Rd., Bangkok, Thailand) 

10. American College of Dentists, San 
Francisco, Calif. (O. W. Brandhorst, 4236 
Lindell Blvd., St. Louis, Mo.) 

10-11. Quality Control, seminar, Cleve- 
land, Ohio. (R. C. Schultz, American Soc. 
of Tool and Manufacturing Engineers, 
10700 Puritan Ave., Detroit 38, Mich.) 

11-12. Use of Plastics in Machine Con- 
struction, conf., Hungary. (Hungarian Soc. 
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10-11. Quality Control, seminar, Cleve- 
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FROM DIGITAL ENCODER TO 
READOUT TO COMPUTER 

Perkin-Elmer One-Brush Encoders are 
uniquely different. Superior features- a sin- 
gle brush, freedom from noise, low torque, 
low moment of inertia, and long, long life 
(5 million brush passes are guaranteed), 
make them a major advance in encoding 
state -of-the-art. 

Whether you have linear or rotary motion, 
there is an encoder model that can be 
adapted to your application. The 11 inch 
Linear Motion Encoder can be used with 
Brown or Bristol Recorders to digitize strip- 
chart information. There's a model for 
Leeds & Northrup Series H Recorders too. 
For rotary inputs there are 1, 10, 36, and 
100-turn models with total counts from 100 
to 100,000. 

In addition, Encoder/Readouts are avail- 
able with BCD8421, Straight Binary, Mini- 
mum Switching, Gray or Datex outputs. 
Encoder/Readouts can be provided with 
3,4,5, or 6 digit decimal light readouts, or 
buffer storage, and are compatible with 
standard card and tape punches. 

Specifications for the entire line of Perkin- 
Elmer One-Brush Absolute Position Enco- 
ders and Encoder/Readouts, optional 
equipment, and applications information 
are contained in the brochure, Digital 
Monitoring and Control. Send for your 
copy from the Vernistat Division, Perkin- 
Elmer Corporation, 784 Main Avenue, 
Norwalk, Connecticut. 

PERKIN-ELMER 
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S I M U LTAN EO US 

CONTRAST 
FLUORESCENCE 

MICROSCOPY 

This unique new approach may 
very well become instrumental in 
solving some of your intricate mi- 
crobiological research problems. 
It can be accomplished with the 
ingeniously designed Reichert 
"ZETOPAN" by simultaneous ap- 
plication of white light and ultra- 
violet illumination supplemented 
by a newly developed fluorescence 
contrast condenser. 
The combined advantages of 
Phase or Anoptral Contrast and 
the fluorescent techniques now 
appear simultaneously in the mi- 
croscopic image. 
Our constant, self-regulating Pow- 
er Supplies for operation of the 
fluorescent light source prolong 
the lifetime of the Osram burner 
and insure a steady arc and in- 
creased light. 
The "ZETOPAN" is a versatile in- 
strument for all microscopic in- 
vestigations of transmitted, re- 
flected, and mixed illumination. 
It is a truly universal research 
microscope. / 

For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
_11 II Ir .. 

FOR YOUR MONEY 
Here is just the right laboratory 
temperature control unit. Light- 
est weight (only 5 lbs.), compact 
and portable . . . so that any 
container can be converted quickly 
and easily to an efficient constant 
temperature bath. Extremely ac- 
curate (to ?0.01?C). Wide range 
(0?-100?C). Operates safely even 
in a very shallow immersion 
depth (3 2"). Direct and simple 
setting of precise temperature 
(utilizes very sensitive Mercury 
contact controls-not bi-metal). 
Adjustable rate of flow from a 
few drops per minute to a 
remarkable 12L/minute ... . . And 
priced sensibly . . . compare 
features with less expensive units 
which are much less rugged, less 
accurate, less dependable. Just 
drop us a note and we'll send 
complete details. 

QB RO NWI LL 
WSCI ENTI FIC 

A DIVISION OF WILL SCIENTIFIC, INC, 
1334 N. Goodman St., Rochester 1, N.Y. 

SCIENCE', VO,. 1.46 



of Mechanical Engineers, Szabadsag ter 
17, Budapest 5) 

11-13. Eastern Analytical symp., New 
York, N.Y. (M. Margoshes, Room 3, 
Chemistry Bldg., Natl. Bureau of Stan- 
dards, Washington, D.C. 20234) 

11-13. American Soc. for Cell Biology, 
Cleveland, Ohio. (D. E. Green, Inst. for 
Enzyme Research, 1710 University Ave., 
Madison 6, Wis.) 

11-13. American Concrete Inst., fall 
meeting, Miami, Fla. (W. T. Eefting, 
3332 Pan American Dr., Miami) 

11-14. American Acad. of Neurological 
Surgery, Miami, Fla. (E. W. Davis, 806 
S.W. Broadway, Portland, Ore.) 

11-14. Models for the Perception of 
Speech and Visual Forms, symp., Boston, 
Mass. (Symp. Committee, Data Sciences 
Laboratory, Air Force Cambridge Re- 
search Laboratory, Bedford, Mass. 01731) 

12-13. American Soc. of Cytology, 12th 
annual, Pittsburgh, Pa. (W. R. Lang, 
1012 Walnut St., Philadelphia, Pa. 19107) 

12-13. Nerve as a Tissue, conf., Lan- 
kenau Hospital, Philadelphia, Pa. (K. Ro- 
dahl, Lankenau Hospital, Philadelphia 51) 

12-13. Netherlands Nuclear Forum, 
intern. congr., Amsterdam. (Nederlands 
Atoomforum, Scheveningseweg 112, The 
Hague, Netherlands) 

12-14. Paleomagnetism, 2nd U.S.-Japan 
seminar, U.S.-Japan Cooperative Science 
Program, Univ. of California, Berkeley. 
(J. Verhoogen, Dept. of Geology and 
Geophysics, Univ. of California, Berkeley 
4) 

13-15. Association of Clinical Scientists, 
26th meeting, Washington, D.C. (F. W. 
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intern. congr., Amsterdam. (Nederlands 
Atoomforum, Scheveningseweg 112, The 
Hague, Netherlands) 

12-14. Paleomagnetism, 2nd U.S.-Japan 
seminar, U.S.-Japan Cooperative Science 
Program, Univ. of California, Berkeley. 
(J. Verhoogen, Dept. of Geology and 
Geophysics, Univ. of California, Berkeley 
4) 

13-15. Association of Clinical Scientists, 
26th meeting, Washington, D.C. (F. W. 

Sunderman, Jr., Univ. of Florida, College 
of Medicine, Gainesville 32603) 

14-19. American Acad. of Ophthalmol- 
ogy and Otolaryngology, Chicago, ill. 
(W. L. Benedict, 15 Second St., SW, 
Rochester, Minn. 55901) 

14-21. Pan American Medical Women's 
Alliance, 9th congr., Los Angeles, Calif. 
(E. M. Hohl, 1234 N. Vermont Ave., Hol- 
lywood, Calif.) 

15-17. Water in the Arid Zones of the 
Old World, symp., Halle an der Saale, East 
Germany. (Deutsche Akademie der Natur- 
forscher Leopoldina, August-Bebel Str. 50 
a, Halle an der Saale) 

15-19. American Soc. of Agronomy, 
Crop Science Soc. of America, Soil Sci- 
ence Soc. of America, annual, Kansas 
City, Mo. (L. A. Richards, American Soc. 
of Agronomy, 677 S. Segoe Rd., Madison 
11, Wis.) 

15-19. Society of Exploration Geo- 
physicists, Los Angeles, Calif. (C. G. Fer- 
ris, E. V. McCollum & Co., 515 Thomp- 
son Bldg., Tulsa, Okla.) 

16-17. Basic Sciences, 3rd annual conf., 
New York, N.Y. (A. Gelbart, Yeshiva 
Univ., Amsterdam Ave. and 186th St., 
New York) 

16-19. Gulf and Caribbean Fisheries 
Inst., conf., Ocho Rios, Jamaica. (Execu- 
tive Secretary, Gulf and Caribbean Fish- 
eries Inst., 1 Rickenbacker Causeway, 
Miami, Fla. 33149) 

16-19. Magnetism and Magnetic Ma- 
terials, Minneapolis, Minn. (J. B. Good- 
enough, Lincoln Laboratory C182, Lex- 
ington, Mass. 02173) 

16-20. Interagency Chemical Rocket 
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tive Secretary, Gulf and Caribbean Fish- 
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Miami, Fla. 33149) 

16-19. Magnetism and Magnetic Ma- 
terials, Minneapolis, Minn. (J. B. Good- 
enough, Lincoln Laboratory C182, Lex- 
ington, Mass. 02173) 

16-20. Interagency Chemical Rocket 

Propulsion Group, Mechanical Behavior 
Working Group, 3rd annual, Redstone 
Arsenal, Ala. (T. H. Duerr, AMSMI-RKP, 
Redstone Arsenal, Ala. 35809) 

16-20. Soil Science Soc. of America, 
annual, Kansas City, Mo. (W. E. Jeske, 
7515 N.E. Ankeny Rd., Ankeny, Iowa) 

17-18. Allied Air Force Medical Conf., 
10th annual, Fontainbleau, France. (Offi- 
cier Administratif, Division Medicale 
d'Aircent, Camp Guynemer, Fontainbleau) 

18-20. Northeastern States Navy Re- 
search and Development Clinic, Philadel- 
phia, Pa. (N. R. Droulard, Franklin Inst. 
Laboratories, 20th and Parkway, Phila- 
delphia, Pa. 19103) 

18-21. Neurological Surgeons, Bal Har- 
bour, Fla. (J. R. Russell, 1815 N. Capitol 
Ave., Indianapolis, Ind. 46202) 

19-21. Geological Soc. of America, 
Miami Beach, Fla. (J. W. Peoples, 10 
Wesleyan Place, Middletown, Conn.) 

19-21. Paleontological Soc., Miami 
Beach, Fla. (R. L. Langenheim, Jr., Dept. 
of Geology, Univ. of Illinois, Urbana) 

19-21. National Council of Teachers of 
Mathematics, Atlanta, Ga. (J. D. Gates, 
1201 16th St., NW, Washington, D.C.) 

19-22. American Anthropological As- 
soc., 63rd annual, Detroit, Mich. (E. R. 
Service, Dept. of Anthropology, Univ. of 
Michigan, Ann Arbor) 

21-22. American Geological Inst., Mi- 
ami Beach, Fla. (L. Hoover, 1444 N St., 
NW. Washington, D.C. 20005) 

21-24. American Speech and Hearing 
Assoc., San Francisco, Calif. (K. O. John- 
son, 1001 Connecticut Ave., NW, Wash- 
ington, D.C.) 
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Ave., Indianapolis, Ind. 46202) 

19-21. Geological Soc. of America, 
Miami Beach, Fla. (J. W. Peoples, 10 
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son, 1001 Connecticut Ave., NW, Wash- 
ington, D.C.) 
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Outstanding Products and Services for Nucleic Acid F?esearcb 

for DNA and RNA Research 

new C'4 and H3 labeled 5 nucleotides - exclusive fromrn Schwarz 
Available for the first time, all the four ribonucleoside mono- di- and triphosphates C!Iabeied, booth 

randomly and specifically-all the deoxyribonlucleoside monophosphates plus dADP and dATP' 

specifically C14-labeled. Specific activities range from 5 to 15 mc/mmole, and, for the randomly 

?labeled monophosphates, 25 to 50 mc/mmole. N. . BTo complement the 6C14 ompounds, high 

specific activity nucleotides of adenosine and cytidine are tagg ed with H`, e.g., for double-iabel studies. 

SCHWARZ BIORESEARCH, INC. Orangeburg, New York 
DtOCI 'EMICAl S - T?AfDItCtHl ,AICAl. -1 t IARMAC!LUftc ALS - for rc;?.aruTh, for medclrnia, for irdust'{ 
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New Products 

Bibliography to applications of atomic 
absorption spectrophotometry is a com- 
prehensive listing of published literature 
pertaining to the use of this technique 
in the determination of trace metals. 
The first 2 pages of this 8-page booklet 
contain an index classifying this litera- 
ture by application and by element. 
Application classifications are agricul- 
tural, biological, industrial, metallurgi- 
cal, mining, and petroleum. Under these 
headings are more specific applications 
with a listing of the elements which 
have been investigated. In parentheses 
after each element is a number or sev- 
eral numbers corresponding to individ- 
ual references in the bibliography. For 
a copy of the "Bibliography to Appli- 
cations of Atomic Absorption Spectro- 
photometry," ask for Perkin-Elmer 
Newsletter No. 16. Also available is a 
listing of literature in this field pub- 
lished as newsletters by Perkin-Elmer 
employees. Ask for "Summary of Atom- 
ic Absorption Newsletters and Applica- 
tions Reprints."-D.J.P. (Instrument 
Marketing Div., Perkin-Elmer Corp., 
Main Ave., Norwalk, Conn.) 

Circle I on Readers' Service card 

Combination hot plate and magnetic 
,stirrer with a 16- by 1 -inch working 
surface can provide heating or stirring 
or both for up to six flasks or beakers. 
The cast aluminum hot plate surface 
has six centering marks which indicate 
the proper positions for flasks contain- 
ing stirring magnets. Heat for this de- 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), with the assist- 
ance of Denis J. Prager (D.J.P.), Laboratory of 
Technical Development, National Heart Institute, 
Bethesda 14, Md. (medical electronics anid bio- 
medical laboratory equipment). 

Joshua Stern (J.S.), Basic Instrumentation 
Section, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on pages 469 and 567. Circle 
the department number of the items in which 
you are interested on this card. 
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vice is provided by Calrod heaters 
mounted directly beneath the hot plate 
surface, and temperatures of up to 
3600C on this surface are controlled 
through an adjustable bimetallic thermo- 
stat. The control for this thermostat is 
on the front panel along with a sep- 
arate control for stirring. Both dials 
have "off" positions so that either func- 
tion can be utilized separately. A pilot 
lamp indicates when the heater is on, 
and an independent power line switch 
allows dial positions to remain set when 
the unit is off. Six Teflon-covered stir- 
ring bars are included with the hot 
plate-magnetic stirrer.-D.J.P. (Central 
Scientific Co., 1700 Irving Park Rd., 
Chicago, 11. 60613) 

Circle 2 on Readers' Service card 

Student recorder is designed electri- 
cally to provide faithful recordings of 
most signals encountered in the train- 
ing programs of medical laboratories 
and mechanically to withstand the rigors 
of student use. The Offner Type RB 
Dynograph features a frequency re- 
sponse which is flat to 100 cy/sec and 
down no more than 35 percent at 150 
cy/sec; a rise time of 2.5 msec for 10 
percent to 90 percent of a 2-cm travel; 
a sensitivity range of 1 ,tv/mm to 0.5 
volt/cm; and an input impedance of 2 
megohms. With all solid-state circuitry 
the recorder may be obtained with 2, 
4, or 6 channels, with a multipurpose 
input coupler supplied with each chan- 
nel. When used in the "straight through" 
mode, this coupler provides differential, 
floating inputs to each channel with a 
balanced, common-mode rejection of 
50,000: 1 at 60 cy/sec and an equiv- 
alent input noise of less than 1 tv 
r.m.s. at maximum sensitivity with in- 
put shorted. Amplitude per channel of 
up to 6 cm is possible with linearity to 
within 1 percent for central 5 cm. Zero 
suppression between 6 and I0 cm is 
independent of sensitivity setting. Cur- 
vilinear recording is ink on 41/2-inch-, 
8?/2-inch-, and 12'/2-inch-wide folded 
paper for 2, 4, and 6 channels. Speeds 

of 1, 2.5, 5, 10, 25, 50, 100, and 250 
mm/sec are selected by a lever and 
are electrically shifted from mm/sec to 
mm/min. An event marker is supplied. 
Based on training laboratory considera- 
tions, the recorder is a desk type rather 
than rack mounted, measuring 22 by 
35 by 33 inches, and is mounted on 
lockable castors. Of interest is the 
master/slave capability which allows 
several Type RB recorders to be inter- 
connected so that the trace of the 
instructor's "master" recorder can be 
followed on several "slave" units. The 
coupler supplied (Type 9853) can be 
used with most physiological trans- 
ducers, but other couplers are available 
for those measurements requiring them. 
-D.J.P. (Beckman Instruments, Inc., 
Spinco Div., 1117 California Ave., Palo 
Alto, Calif.) 

Circle 3 on Readers' Service card 

Microtome-cryostat handbook dis- 
cusses techniques and methods for the 
preparation, freezing, sectioning, mount- 
ing, and staining of tissue sections. The 
work is published by the International 
Equipment Company and its instru- 
ments form the basis for discussion. 
However, the information is presented 
for its general usefulness in all cryostat 
work. Black-and-white photographs are 
used often to illustrate specific points, 
and color photomicrographs of frozen 
and paraffin sectioning facilitate com- 
parison of the two methods. Tempera- 
ture control information includes a de- 
tailed chart of recommended tempera- 
tures for sectioning various types of 
tissue. Equipment operating efficiency 
is stressed with special reference to mi- 
crotome knives, accessories, and routine 
maintenance. A bibliography and lit- 
erature references are found on the last 
pages of the 28-page booklet. This hand- 
book is available at no charge.-D.J.P. 
(International Equipment Co., 300 Sec- 
ond Ave., Needham Heights, Mass. 
02194) 

Circle 4 on Readers' Service card 

Freeze-drying vacuum adaptor plate 
is available either 7 or 5 inches square 
with a large bore evacuation port 
sealed in the center and a small bore 
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Best Buys 

RECORDERS 

.. best galvo buy for the, laboratory, offer outstanding convenience- 
true rectilinear writing, bench-top portable case or modern flush-mount, 
swing-out chart carriage with writing desk, push-button speed changer, 
choice of input ranges. See recti/riter recorder quality and reliability. 

RECORDERS 

o . . best buy in operations recorders, ideal for missile test stands-only 

pen-deflection instrument with 42 channels per single chart. Portable or 

flush, narrow or wide chart units accommodate 10, 20, 30, or 42 solenoid 

operated pens. See event/riter recorder adaptability. 

RECORDERS 

* , best buy in direct-writing oscillographs, provide unexcelled operator 

convenience for applications up to 200 cps. Features are-push-button 

controls, interchangeable amplifiers, roll or Z-fold charts, ink or heat 

writing. See oscillolriter recorder economy. 

*Trademark of Texas Instruments 

Write for short form catalog. 

,Dusr~,A^ | TEXAS INSTRUMENTS 
RODUCTS I N C O R P O R A T E D 
ROUP L Pe. O 3X 66027 HOUSTON, TEXAS 77006 

venting valve to one side. The plate is 
made of clear acrylic plastic 1 inch 
thick to resist deformation and has a 
1/4-inch-thick neoprene surface securely 
bonded to the plastic except for a clear 
window around the vacuum port. The 
soft, thick neoprene permits good seals 
to be made to any thick-rim vessel that 
fits the plate and can hold the vacuum. 
The device is said to obviate the need 
for special lyophilizing glassware and 
is adaptable for degassing suction filter- 
ing.-R.L.B. (Refrigeration for Sci- 
ence, Inc., 3441 Fifth St., Oceanside, 
L.I., N.Y.) 

Circle 5 on Readers' Service card 

Infusion rate control device can be set 
to deliver from 5 to 150 drops per min- 
ute from standard intravenous (I.V.) 
equipment. The instrument, which con- 
tains no pump, simply regulates the 
gravity flow of infusion fluid from the 
I.V. bottle to the patient. It consists of 
a photoelectric drop detector which fits 
on the drop chamber of the I.V. set 
and an electronic control unit which 
mounts on the I.V. stand. This control 
unit has a clamping gate into which 
the tubing between the I.V. bottle and 
patient is placed. This gate opens when 
a drop is called for by the rate set, 
and closes after the drop detector has 
signaled that a drop has formed and 
fallen in the drop chamber. A slide 
calculator mounted on this unit facili- 
tates the calculation of rate in drops 
per minute, from milliliters of fluid to 
be administered and time. This rate is 
then set on a knob on the front panel. 
Conditions which would prevent proper 
delivery cause the unit to alarm and 
close the control gate. Such conditions 
are infiltration, clogged needle. empty 
bottle, kinked tubing, or power failure. 
An optional elapsed-time control per- 
mits administration of a portion of the 
I.V. bottle with automatic shutdown 
and alarm at the end of the preset peri- 
od.-D.J.P. (Corbin-Farnsworth Inc., 
440 Page Mill Rd., Palo Alto, Calif.) 

Circle 6 on Readers' Service card 

Phonocatheter for the intracardiac 
detection of heart sounds consists of a 
subminiature microphone in the end 
of a woven dacron catheter. This sen- 
sor, located 3 mm from the distal tip 
of the catheter, is a two-section ceramic 
piezoelectric element encased in stain- 
less steel and connected to a shielded 
cable incorporated into the catheter 
wall. It exhibits a frequency response 
of 1.5 to 10,000 cy/sec (? 8 db), a 
sensitivity of -1 35 db referred to I 
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volt/ dyne cm' at 1000 cy/ sec, and a 
capacitance of 500 pf (500 /luf). It 
measures 0.050 inch in diameter by 
0.75 inch long and weighs 0.10 g. To 
couple this high-impedance source to 
standard low-impedance recording 
equipment, an accessory low-noise, high- 
impedance (750 megohms) amplifier is 
available. Use of such an amplifier as- 
sures that the full frequency range of 
the sensor will be presented to the re- 
corder. Though a probe is available 
with the phonosensor only, by far a 
more useful device is the phonocatheter, 
which also has a lumen with a separate 
female luer fitting. This permits the 
simultaneous recording of pressure data 
or the collecting of blood samples. Both 
devices can be cold sterilized, gas steri- 
lized, or autoclaved.-D.J.P. (United 
States Catheter and Instrument Corp., 
Glens Falls, N.Y.) 

Circle 7 on Readers' Service card 

Gradients of pH or solution concen- 
tration in the eluting buffer of ion 
exchange chromatography can be estab- 
lished by a new device called the Vari- 
grad. The gradient-producing device 
is fabricated of precision-machined, 
chemically inert, clear plastic. There are 
nine water-tight chambers in the device, 
all connected through stainless-steel 
toggle valves with Teflon diaphragms, 
so that contaminating materials are 
never in contact with the buffer solu- 
tion. The shape of the gradient can be 
altered by modifying the proportions 
of solutions used in the chambers or by 
varying the number of chambers used 
in sequential combination by closing 
the appropriate connecting channels. In 
use, all of the chambers are in hydro- 
static equilibrium which is constantly 
being reestablished in response to the 
removal of liquid from a chamber at 
one end of the series. Maximum work- 
ing capacity of the device is approxi- 
mately 1.2 lit. A centrally mounted 
paddle arrangement for simultaneous 
stirring of all nine chambers is actuated 
by a high-torque, synchronous motor 
which is mounted on a removable plate 
at one end of the unit. A plastic cover 
plate incorporates a level indicator that 
allows quick and positive leveling by 
adjustment of the three knurled stain- 
less-steel legs. A unique transmission 
between the drive motor and the 
paddle-stirrer allows easy stroke ad- 
justment of the paddle-stirrer.-D.J.P. 
(Phoenix Precision Instruments Co., 
Inc., 3803-05 N. Fifth St., Phila- 
delphia, Pa.) 

Circle 8 on Readers' Service card 
23 OCTOBER 1964 

DRAWING TUBE INCIDENT LIGHT 
ATTACHMENT 

Nowhere is there an instrument so versatile, so precise, so conveniently adapt- 
able to all observation methods. Nor so admirably suited to your field of research 
or scientific investigation. 

*The first name in Surveying Instruments, 
Photogrammetric Equipment and Microscopes. 
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Look the Same? Look the Same? 

Look Again! Look Again! 

The Bausch & Lomb SPECTRONIC 505 SPECTROPHOTOMETER looks 

the same. But lift off the cover-you'll find over 600 advancements on 

the inside! Each one engineered with you in mind. Each one designed to 

make this instrument the finest recording spectrophotometer in its 

class. You'll discover, too, incomparable new usefulness and versatility 

from a whole host of new accessories including: UV REFLECTANCE 

ATTACHMENT... FLAME ATTACHMENT... FLUORESCENCE ACCES- 

SORY... and the DIGITAL TRISTIMULUS INTEGRATOR. Any wonder 

that the new, low cost Spectronic 505 is your best buy in a recording 

spectrophotometer? Cl Get the whole story... just circle our ad num- 

ber below on the magazine's reply card and mail it, or write to Bausch 

& Lomb Incorporated,85610 Bausch St., Rochester, New York. 14602 

BAUSCH & LOMB v 
1964 MASTER DESIGN AWARD WINNER-Microscopes for Science Teaching and Flexiscope 
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DIFCO LABORATORY PRODUCTS 
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Media for Standard Methods 
Culture Media Dehydrated and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 
Fluorescent Antibody Reagents 

Endotoxins Lipopolysaccharides 
Clinical and Serological Reagents 

Sensitivity Disks Unidisks 

Peptones Hydrolysates Amino Acids 

Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

over 65 years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Coonplete Stocks Fast Service 24-hour Shipment 
Descriptive literature available on request 
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Reductions of 
30% or more! 
High quality NalgeneR centrifuge 
tubes are strong, versatile, un- 
usually clear. Now priced so low, 
it justifies using them as dispos- 
ables or for one time applications. 

Nalge . . . maker of the most 
extensive laboratory line in plas- 
tics ... has accomplished a tech- 
nical breakthrough so remark- 
able that the price of polypropy- 
lene tubes has been reduced 
30% or more. A large variety of 
sizes is available . . . each size 
fits standard centrifuge tube 
holder. Autoclavable under 
standard conditions. And, at 
these low, low prices they may 
even be used as test tubes. 

Whatever your needs, look to 
Nalgene centrifuge ware . . . to- 
day's most complete line. You'll 
find a variety of resins . . . poly- 
propylene, conventional poly- 
ethylene or polycarbonate . .. in 
many sizes and shapes. For in- 
formation on the full line of Nal- 
gene labware, see your tab sup- 
ply dealer or write Dept. 21 101. 
The Nalge Co., Inc., Rochester, 
N. Y. 14602. 

o 

N NALGENE 
W LABWARE 

Leader in quality plastic labware since 1949 

NOW ! 
PACKAGED 
CONVENIENCE 

TYPE K-3 
POTENTIOMETER 
FACILITY 

For fast, accurate d-c voltage calibration 
. . for temperature measurements in cry- 

ogenics or calorimetry . . . for thermocouple 
checking . . . for measurements of pH, or 
electrical potentials representing a wide 
variety of quantities . . .the new Type K-3 
Potentiometer Facility offers outstanding 
freedom from electrostatic, humidity and 
leakage effects, It is: 
* Compact-space-saving 
? Complete-self-contained with ideally 
matched components 
- Convenient - pre-wired and assembled 
for immediate use 

Quality constructed and designed for 
maximum operating convenience, this new 
assembly comprises a Type K-3 Guarded 
Potentiometer (L&N Certificate optional), 
a Guarded D-C Null Detector, an Unsatu- 
rated Standard Cell and either a 2-volt 
Storage Cell or Regulated Voltage Power 
Supply. Mounted in an attractive table-top 
console, it reduces set-up time and assures 
satisfactory results for a variety of preci- 
sion measurement applications. 

Optionally this console is available with 
a 16-position switch for rapid selection of 
more than one input-for example, to ac- 
commodate thermocouple calibration work. 

Prices start at $1450.00 for the basic 
assembly, 
NEED MORE INFORMATION? Write to Leeds 
& Northrup Company, 4926 Stenton Ave., 
Phila. 44, Pa. today. 

Pioneers in Precision 

LEEDS & /VORTHIFJUP 
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a complete low cost system 
for taking motion pictures 

of exceptional quality 
through the microscope 

Sage Series 300 shown with I 
Leitz Ortholux Microscope: $3250 
(Not including microscope). 
Incubator optional at extra cost. 

The Sage Series 300 Time Lapse Apparatus 
provides all the features necessary for 
getting excellent motion pictures at 
high magnifications. The instrument 
includes a unique desk-mounted vi- 
bration-isolation system, camera and 
drive assembly with wide choice of 
framing rates, viewing eyepiece for 
the microscope, variable time expo- 
sure control for continuous light pho- 
tography, and trigger for flash syn- 
chronization. 
Also from Sage, the completely inte- 
grated Series 100 Time Lapse Cine- 
photomicrographic Apparatus in- 
cludes a dual light source, steady 
source for viewing and xenon flash 
for photography, built-in controls, 
and other features that make it the 
most versatile time lapse instrument 
available. 

For complete information, 
write or telephone. 

SAGE INSTRUMENTS, INC. 

2 SPRING ST., WHITE PLAINS, N.Y. 
914 WH 9-4121 

Represented by leading microscope dealers. 
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Retention of Functional Differentiation 
in Cultured Cells (Wistar Inst. Symp. 
Monogr., No. 1). A symposium (Phila- 
delphia, Pa.), March 1964. Vittorio De- 
fendi, Ed. Wistar Inst. Press, Philadelphia, 
1964. 130 pp. Illus. Paper, $5. Twelve 
papers presented at a symposium in honor 
of Margaret and Warren H. Lewis. 

Steroid Drugs. vol. 2, Iindex of Biolog- 
ically A ctive Steroids. Norman Apple- 
zweig. Holden-Day, San Francisco, Calif., 
1964. 459 pp. Illus. $10.50. 

Studies of Macromolecular Biosynthe- 
sis. Richard B. Roberts, Ed. Carnegie 
Institution of Washington, Washington, 
D.C., 1964. 716 pp. Illus. $7. 

A Textbook of General Physiology. 
Hugh Davson. Little, Brown, Boston, ed. 
3, 1964. 1182 pp. Illus. $19.75. 

The Thymus (Wistar Inzst. Symnp. 
Monogr., No. 2). A symposium (Phila- 
delphia, Pa.), April 1964. Vittorio Defendi 
and Donald Metcalf, Eds. Wistar Inst. 
Press, Philadelphia, 1964. 153 pp. Illus. 
Paper, $5. Eleven papers. 
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Paper, $5. Eleven papers. 

Economics and the Social Sciences 

Advances in Experimental Social Psy- 
chology. vol. 1. Leonard Berkowitz, Ed. 
Academic Press, New York, 1964. 333 
pp. Illus. $9. Eight papers: "Cultural 
influences upon cognitive processes" by 
Harry C. Triandis; "The interaction of 
cognitive and physiological determinants 
of emotional state" by Stanley Schachter; 
"Experimental studies of coalition forma- 

Advances in Experimental Social Psy- 
chology. vol. 1. Leonard Berkowitz, Ed. 
Academic Press, New York, 1964. 333 
pp. Illus. $9. Eight papers: "Cultural 
influences upon cognitive processes" by 
Harry C. Triandis; "The interaction of 
cognitive and physiological determinants 
of emotional state" by Stanley Schachter; 
"Experimental studies of coalition forma- 

tion" by William A. Gamson; "Commu- 
nication networks" by Marvin E. Shaw; 
"A contingency model of leadership ef- 
fectiveness" by Fred E. Fiedler; "Inducing 
resistance to persuasion: some contempo- 
rary approaches" by William J. McGuire; 
"Social motivation, dependency, and sus- 
ceptibility to social influence" by Richard 
H. Walters and Ross D. Parke; and 
"Sociability and social organization in 
monkeys and apes" by William A. Mason. 

Africa: A Study in Tropical Develop- 
ment. L. Dudley Stamp. Wiley, New 
York, ed. 2, 1964. 544 pp. Illus. $10.95. 

Africa and the Islands. R. J. Harrison 
Church, John I. Clarke, P. J. H. Clarke, 
and H. J. R. Henderson. Wiley, New 
York, 1964. 510 pp. Illus. $9.75. 

Ancient Races of Baluchistan, Panjab, 
and Sind. S. S. Sarkar. Bookland, Cal- 
cutta, India, 1964. 119 pp. Illus. Rs. 10. 

Anthropology. Eric R. Wolf. Prentice- 
Hall, Englewood Cliffs, N.J., 1964. 127 
pp. $4.95. 

The Archeology of Cape Denbigh. J. L. 
Giddings. Brown Univ. Press, Providence, 
R.I., 1964. 347 pp. Illus. Plates. $12.50. 

The Australian Aborigines. A. P. Elkin. 
Doubleday, Garden City, N.Y., 1964. 395 
pp. Illus. Paper, $1.95. 

The Birth of Western Civilization: 
Greece and Rome. Michael Grant, Ed. 
McGraw-Hill, New York, 1964. 360 pp. 
Illus. $28.50. 

Categories of Human Learning. Arthur 
W. Melton, Ed. Academic Press, New 
York, 1964. 372 pp. Illus. $8.50. 
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A complete description of the new Rollei-Mutar quick 
HONEYWELL change lenses would be in very small type in a space this 

size. But we have available a very interesting article about 
the two new Mutars written by Dr. Hans Sauer of Carl Zeiss. Rollei 
owners and those considering the purchase of a 2?/" x 21/4" camera will 
find it an absorbing and comprehensive treatment. 

Dr. Sauer describes the history of accessory lens systems. He tells 
how Rollei-Mutars instantly change the focal length of the basic Rollei 

by .7x (wide-angle) or 1.5x (telephoto) as quickly as you would change a 
filter. And he tells how this is done without sacrificing any of the great 
features of the Rollei. He notes, for instance, that unlike other systems, 
the Mutars do not require smaller apertures for satisfactory image defi- 
nition, but provide highest resolution at apertures f/5.6 through f/22. 

Try both Rollei-Mutars at your Rollei Honeywell dealer's! Check 
them both on your camera. No camera? Your Rollei Honeywell dealer 
can correct that very quickly. Meanwhile, drop a line to Jerry Poole for 

your own copy of Dr. Sauer's article. Address: Honeywell (209), Denver, 
Colorado 80217. 

HoneywellTOPHIC PRODUCTS 
PHO>TOG RAPH IC PRODUCTS \ 
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NEWS AND COMMENT 

(Coyntinued frotm page 509) 

neering, a major factor in progress and 
prosperity." It did go on to add a bit 
of caution by quoting President Eisen- 
hower's Farewell Address warning that 
"'the prospect of domination of the 
nation's scholars by Federal employ- 
ment, project allocations and the power 
of money is ever present, and is gravely 
to be regarded.'" And it also quloted 
Eisenhower's assertion that "'in hold- 
ing scientific research and discovery in 
respect, as we should, we must also be 
alert to the equal and opposite danger 
that public policy could itself become 
the captive of a scientific-technological 
elite.' " 

It is not in style for Democrats to 
quote Republican Presidents approv- 
ingly, but it is not unlikely that Scien- 
tists and Engineers for Johnson-Hum- 
phrey are in agreenment with the sub- 
stance of Eisenhower's views. 

In releasing its statement of princi- 
ples, Scientists and Engineers for Gold- 
water also expanded the list of mem- 
bers which was carried in this space on 
9 October. The additional imlembers 
are: 

Roger Adams, professor emeritus 
and formner head of the chemistry de- 
partment, University of Illinois; 

R. L. Anthony, professor of physics, 
Notre Dame University; 

John C. Bailar, head of the depart- 
ment of inorganic chemistry, Univer- 
sity of Illinois. 

Carl Barnes, former vice president 
for research, 3-M Company; 

Robert R. Bennett, program director. 
Space Technology Laboratory; 

F. N. M. Brown, professor of aero- 
nautical engineering, Notre Dame Uni- 
versity; 

William Burrows, professor of mi- 

crobiology, University of Chicago; 
Carl J. Christensen, professor of 

chemistry, University of Utah; 
George L. Clark, professor emeritus. 

department of chemistry, University of 
Illinois; 

Gilmore D. Clarke, consulting engi- 
neer, Gilmore D. Clarke-Michael 
Rapuano; 

Walter A. Compton, vice president, 
Miles Laboratories; 

A. Scott Crossfield, aeronautical en- 
gineer, North American Aviation; 

Ray P. Dinsmore, former vice presi- 
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Louis Dunn, consultant to Aerospace 
Industries; 

Max Dunn, vice president, Interna- 

tional Chemical & Nuclear; 
Lawrence H. Flett, consultant, 

Western Reserve; 
W. M. Flowers, president, Sinclair 

Research, Inc.; 
H. Close Hesseltine, professor, ob- 

stetrics and gynecology, University of 

Chicago Medical School; 
James C. Hodge, president and di- 

rector, the Warner-Swasey Company; 
E. C. Hughes, vice president for re- 

search, Standard Oil Company of 

Ohio; 
Carl Keyser, professor of mechanical 

engineering, University of Massachu- 

setts; 
Sidney D. Kirkpatrick, consulting 

editor, McGraw-Hill Book Company; 
Guenther W. Lehmann, design engi- 

neer, Lockheed, Missile and Space Di- 

vision; 
Dewey M. McCain, head, depart- 

ment of civil engineering, Mississippi 
State University; 

Admiral Ben Moreell, former presi- 
dent, Jones-Laughlin Steel; 

Daniel E. Noble, executive vice 

president, Motorola, Technical Prod- 

ucts Division; 
John K. Northrop, founder, Nor- 

throp Aviation;, 
Jan Oostermeyer, chemical consult- 

ant and president, Applied Solar En- 

ergy Association; 
George L. Parkhurst, vice president, 

Standard Oil Company of California; 
Abbott L. Penniman, Jr., consulting 

engineer; 
Roland 1. Pritikin, ophthalmologist; 
Louis Ruthenburg, former chairman 
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G. Frederick Smith, professor emeri- 

tus, department of chem-istry, Uni- 

versity of Illinois; 
Cornelia T. Snell, research chemist 

and author; 
Foster Dee Snell, chairman of the 

board, Foster Dee Snell, Inc.; 
LinColn Thompson, president, Ray- 

mond Engineering Laboratories, Inc.; 
J. Carlton Ward, Jr., former presi- 

dent, Fairchild Aircraft; 
General T. A. Weyher, dean, school 

of engineering, University of Miami, 
Coral Gables, Florida; 

J. C. Witt, former director of re- 
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Lt. Gen. Laurence C. Craigie, vice 

president, American Machine & 

Foundry; 
John H. Nair, consultant, Chemetron 
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?Allows the use of 7H-10 agar medium 
without the use of an expensive C02 
Incubator designed for tissue culture 
procedures. (NAPCO Models 322 and 
332 Dry C02. Incubators are for use 
under conditions where humidity is 
needed to prevent dry-out. If extremely 
high humidities are required, National 
Models 3221 and 3321 water-jacketed 
C02 incubators should be used) 

*Can be used as a standard laboratory 
Incubator with close temperature con- 
trol up to 65?C without C02 atmosphere 
by the turn of a valve 

? No outside air source is required for 

MODEL 
_~ s~322 

Contact your NATIONAL Franchised Dealer or: 

?Allows the use of 7H-10 agar medium 
without the use of an expensive C02 
Incubator designed for tissue culture 
procedures. (NAPCO Models 322 and 
332 Dry C02. Incubators are for use 
under conditions where humidity is 
needed to prevent dry-out. If extremely 
high humidities are required, National 
Models 3221 and 3321 water-jacketed 
C02 incubators should be used) 

*Can be used as a standard laboratory 
Incubator with close temperature con- 
trol up to 65?C without C02 atmosphere 
by the turn of a valve 

? No outside air source is required for 

MODEL 
_~ s~322 

Contact your NATIONAL Franchised Dealer or: 

operation as a C02 Incubator, due to the 
unique NAPCO air injector employing 
the Venturi principle 

? CO, is pre-heated before entering cham- 
ber to insure accurate temperature 
control 

? Excellent temperature recovery 

? CO, controls are built into instrument 
panel 

? Six-foot flexible gas line supplied for 
attachment to outlet of C02 bottle re- 
ducing valve 

* 
Five-year warranty 
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Stands for Models 322 and 332 are 
available in cold-rolled steel with 
matching baked-on enamel. Each stand 
has a shelf and door shelf. Stands are 

MODEL equipped with metal glides that are 
332 smooth sliding and self-leveling. 
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NATIONAL APPLIANCE COMPANY ... 
................. 

MAIN SALES OFFICE: FACTORY & WESTERN OFFICE: 

P.O. Box 3102, Stamford, Conn. 06905 P.O. Box 6408, Portland, Oregon 97223 

Phone: Area 203, 324-0272 Phone: Area 503, 639-3161 
Telex: 096-5921 NAPCO STD Telex: 036-764 NAPCO PTL 
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FROM NATIONAL... A NEW, 

2 LOW ~~~ ....|- 

. .. 

The new NAPCO Dry CO., Incubator is designed for application in the 

primary isolation of microbacteria in pulmonary disease research. It can 
also be used as a standard laboratory Incubator without CO., by the 

simple turn of a valve! 
Two new models featuring accurate temperature control are available, 
with built-in facilities for introducing CO, tensions where close control 
of CO? percentages is not required and where relative humidity is not 
abnormally high. 
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MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY 
TAPES and LABELS . 

SelIf-sticking tapes and labels eliminate 
a direct source of personal contami- 
nation in laboratories. Pre-printed or 

plain tapes and labels provide a quick 
means of marking laboratory equip- r r 
ment. Just write necessary data on 
label (use pencil, pen or grease mark- A 

er) and place it on any surface- 
glass, metal or plastic. Labels stick 
tight through autoclave (up to 25 0 ), 
deep freeze (to -70), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 
available in white or colors. 

7TT 7z~ ~See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels. 

I rrC K INGC 

iEI ELS PROFESSIONAL TAPE CO., INC. 
365MBurlington Avenue 

* 
Riverside, Illinois 60546 

MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY 
TAPES and LABELS . 

SelIf-sticking tapes and labels eliminate 
a direct source of personal contami- 
nation in laboratories. Pre-printed or 

plain tapes and labels provide a quick 
means of marking laboratory equip- r r 
ment. Just write necessary data on 
label (use pencil, pen or grease mark- A 

er) and place it on any surface- 
glass, metal or plastic. Labels stick 
tight through autoclave (up to 25 0 ), 
deep freeze (to -70), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 
available in white or colors. 

7TT 7z~ ~See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels. 

I rrC K INGC 

iEI ELS PROFESSIONAL TAPE CO., INC. 
365MBurlington Avenue 

* 
Riverside, Illinois 60546 

MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY 
TAPES and LABELS . 

SelIf-sticking tapes and labels eliminate 
a direct source of personal contami- 
nation in laboratories. Pre-printed or 

plain tapes and labels provide a quick 
means of marking laboratory equip- r r 
ment. Just write necessary data on 
label (use pencil, pen or grease mark- A 

er) and place it on any surface- 
glass, metal or plastic. Labels stick 
tight through autoclave (up to 25 0 ), 
deep freeze (to -70), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 
available in white or colors. 

7TT 7z~ ~See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels. 

I rrC K INGC 

iEI ELS PROFESSIONAL TAPE CO., INC. 
365MBurlington Avenue 

* 
Riverside, Illinois 60546 

CONCEPTS 

AT WORK 

HARFORD CAGE SYSTEMS 
for the Laboratory Species 

CONCEPTS 

AT WORK 

HARFORD CAGE SYSTEMS 
for the Laboratory Species 

CONCEPTS 

AT WORK 

HARFORD CAGE SYSTEMS 
for the Laboratory Species 

Engineer; 
Build 
Engineer; 
Build 
Engineer; 
Build 

Consult us and our catalogue 

HARFORD METAL PRODUCTS, Inc. 
Dept. S, Aberdeen, Maryland 

Consult us and our catalogue 

HARFORD METAL PRODUCTS, Inc. 
Dept. S, Aberdeen, Maryland 

Consult us and our catalogue 

HARFORD METAL PRODUCTS, Inc. 
Dept. S, Aberdeen, Maryland 

ARIDITY AND MAN 

The Challenge of the Arid Lands in the 
United States 

Compiled by the 
AAAS Committee on 

Desert and 
Arid Zones Research 

AAAS Symposium Volume No. 74 

Editor: Carle Hodge, Associate Edi- 
tor: Peter C. Duisberg. 604 pages, 
98 illustrations, references, index. 
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The book sums up the United States 
experience with its arid lands: his- 
torical background; geographical 
background; research and tech- 
nology, both failures and suc- 
cesses; recommendations; predic- 
tions for the future. 
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Nobel Laureates Issue Statement 

Supporting Johnson and Humphrey 

Thirty-two recipients of the Nobel 
prize announced their support for 
President Johnson last week. At a 
press conference held in New York, 
the group, composed largely of scien- 
tists, issued a statement saying that 
"the great issue of the impending elec- 
tion is the issue of war and peace." 

"If he is to help secure the future 
of freedom and of humanity," the 
statement reads in part, "the next 
President of the United States must 
be responsible. He must understand 
that the processes of peace are com- 
plex and gradual. He must not delude 
others-or himself-into thinking that 
the massive problems of the world 
will yield to once-and-for-all solutions, 
whether through slogans, ultimatums 
or the force of arms." 

The statement also cites "patience" 
and understanding of "'the nature of a 
nuclear age" as qualities essential to 
presidential leadership, and concludes 
that "President Johnson meets these 
qualifications and that his opponent 
does not." It also offers a warm en- 
dorsement of Senator Humphrey as "a 
proven champion of reason and vision 
in world affairs." 

The statement was signed by the 
following Nobel laureates: Carl D. 
Anderson, John Bardeen, Felix Bloch, 
Konrad Bloch, Melvin Calvin, Owen 
Chamberlain, Carl F. Cori, Andre F. 
Cournand, Peter J. W. Debye, Joseph 
Erlanger. Donald A. Glaser, Robert 
Hofstadter, Edward C. Kendall, Arthur 
Kornberg, Polykarp Kusch, Fritz A. 
Lipmnann, Maria Goeppert Mayer, Her- 
mann J. Muller, Severo Ochoa, Edward 
M. Purcell, Isidor 1. Rabi, Dickinson W. 
Richards, Jr., Frederick Robbins. 
Emilio Segre, John Steinbeck, Otto 
Stern, Albert von Szent-Gyorgyi, Ed- 
ward L. Tatum, Harold Urey, James 
D. Watson, Chen Ning Yang, and 
Tsung Dao Lee.-E.L. 
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President of the United States must 
be responsible. He must understand 
that the processes of peace are com- 
plex and gradual. He must not delude 
others-or himself-into thinking that 
the massive problems of the world 
will yield to once-and-for-all solutions, 
whether through slogans, ultimatums 
or the force of arms." 

The statement also cites "patience" 
and understanding of "'the nature of a 
nuclear age" as qualities essential to 
presidential leadership, and concludes 
that "President Johnson meets these 
qualifications and that his opponent 
does not." It also offers a warm en- 
dorsement of Senator Humphrey as "a 
proven champion of reason and vision 
in world affairs." 

The statement was signed by the 
following Nobel laureates: Carl D. 
Anderson, John Bardeen, Felix Bloch, 
Konrad Bloch, Melvin Calvin, Owen 
Chamberlain, Carl F. Cori, Andre F. 
Cournand, Peter J. W. Debye, Joseph 
Erlanger. Donald A. Glaser, Robert 
Hofstadter, Edward C. Kendall, Arthur 
Kornberg, Polykarp Kusch, Fritz A. 
Lipmnann, Maria Goeppert Mayer, Her- 
mann J. Muller, Severo Ochoa, Edward 
M. Purcell, Isidor 1. Rabi, Dickinson W. 
Richards, Jr., Frederick Robbins. 
Emilio Segre, John Steinbeck, Otto 
Stern, Albert von Szent-Gyorgyi, Ed- 
ward L. Tatum, Harold Urey, James 
D. Watson, Chen Ning Yang, and 
Tsung Dao Lee.-E.L. 

Announcemnents 

Those pursuing or contemplating re- 
search in the evaluation of translations 
are invited to make use of materials 
held by the Automatic Language Proc- 
essing Advisory Committee, National 
Academy of Sciences. 

These materials, which will be made 
available without charge, consist of 
excerpts from Mashina i Mysl' (Ma- 
chine and Thought), Z. Rovenskii, A. 
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Uemov, and E. Uemova (Moscow, 
1960), in the original Russian and nine 
human and machine translations into 
English. 

Requests should be sent to A. Hood 
Roberts, Executive Secretary, Auto- 
matic Language Processing Advisory 
Committee, National Academy of Sci- 
ences, 2101 Constitution Ave., NW, 
Washington, D.C. 20418. 

The American Association of Petro- 
leum Geologists has announced the in- 
troduction of a certification-procedure 
program. Its purpose is to provide a 
review of the qualifications of the geol- 
ogist, coupled with an evaluation by 
his colleagues. Further information 
about the program is available from 
Grover E. Murray, Louisiana State 
University, Baton Rouge, Louisiana. 

Courses 

The Second U.S.-Japan Seminar on 
Paleomagnetism, under the auspices of 
the U.S.-Japan Cooperative Science 
Program, will be held 12-14 November 
at the University of California, Berke- 
ley, to discuss results obtained by pres- 
ent participants in the program and 
plans for the future. (J. Verhoogen, 
Department of Geology and Geophys- 
ics, University of California, Berkeley 
4.) 

Meeting Notes 

The 8th European Congress on Mo- 
lecular Spectroscopy will be held 14- 
20 August in Copenhagen. It will be 
sponsored by the International Union 
of Pure and Applied Chemistry and 
the Royal Danish Academy of Sciences. 
Papers on raman, infrared, ultraviolet, 
or microwave spectra, or nuclear 
magnetic resonance spectra, elec- 
tron spin resonance spectra, spec- 
tral theory, and novel analytical appli- 
cations are invited. Persons wishing to 
submit papers must complete a provi- 
sional registration form supplied by 
the Congress. 'Deadline for receipt of 
this form in Copenhagen: 15 Decem- 
ber. (8th European Congress on Molec- 
ular Spectroscopy, Universitetsparken 
5, Kobenhaven 0, Denmark). 
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The 10th symposium on microwave 
theory and techniques will be held 5- 
7 May in Clearwater, Florida. The 
Institute of Electrical and Electronics 
Engineers will sponsor it. Topics to 
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... the service that keeps pace with the chemists' changing needs! This 
Sadtler IR Spectrum (shown reduced size) is typical of the more than 
19,000 indexed by chemical classes, name and molecular formula, and 
further described by molecular structure and source. Eliminates tedious 
investigation of unknowns. Compare your spectrum for positive 
identification! Locate and interpret spectra fast, accurately with 
special SPEC-FINDER and other indices. Sadtler Spectra are equivalent 
to thousands of hours compiling your own library. 26 page booklet free. 

Thle SADTLER a Research Laboratories, Inc. 

1517 VINE STREET, PHILADELPHIA 2, PA., LOcust 4-0835 

Send booklet of sample spectra to: 
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The Products of 

JENAER GLASWERK 
SCHOTT & GEN. 

are now available from 

BRINKMANN 
INSTRUMENTS 

For complete descriptive literature and prices, please check 
off items of interest and return the coupon to us: 

BRINKMANN INSTRUMENTS, INC. 
Cantiague Road, Westbury, N.Y. 11590 

I I 
* Kjeldahl Ammonia Determination Extraction and Liquid Extraction I 
i I Apparatus (#2456) L Apparatus (#2495) 3 

Molecular Distillation Apparatus and I 
I L Thin-Layer Evaporator (#5591 MVZ) LC All-Glass Diffusion Pumps (#2180) 3 
I I 
J Li 4 1/h All-Glass Bi-Distiller (#5335) O Capillary Viscometers (#2190) 1 

i Name 
I I 
I Address I 
1 U 
I City State __ _____ 
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be included are microwave acoustics, 
microwave components for phased ar- 
rays and space applications, active and 
passive microwave solid-state devices, 
and components and techniques for 
millimeter through optical wavelengths. 
Deadline for summaries and abstracts: 
15 November. (J. E. Pippin, Chairman, 
Technical Program Committee, Sperry 
Microwave Electronics Company, Box 
1828, Clearwater). 

Scientists in the News 

Jeremiah P. Freeman, formerly with 
the Redstone Arsenal Laboratories, 
Rohm and Haas Company, has been 
named an associate professor of chem- 
istry at the University of Notre Dame. 

The new chairman of the department 
of pharmaceutical sciences at St. John's 
University, is John J. Sciarra, profes- 
sor of pharmaceutical chemistry at the 
school. 

Herbert G. Stoenner, assistant direc- 
tor of the Rocky Mountain Laboratory, 
National Institute of Allergy and In- 
fectious Diseases, has been appointed 
director of the laboratory. 

At the University of Illinois: 
William E. Adams, head of the 

anatomy department, University of 
Otago, Dunedin, New Zealand, is a 
visiting professor for the coming aca- 
demic year. 

James C. Plagge, anatomy professor, 
has been appointed coordinator for the 
university's Chiengmai project, in Thai- 
land, for the next 2 years. 

I. Estermann, formerly chief scien- 
tist and scientific director of the Office 
of Naval Research, London, has been 
appointed to the Lidow chair in solid- 
state physics at Technion, Israel Insti- 
tute of Technology in Haifa. He will 
be succeeded in the LIondon position 
by Peter King, formerly associate di- 
rector of the Naval Research Labora- 
tory, Washington. 

ErratLum. In the index to voluime 145 of Science 
(published 25 September) the surname of Waclaw 
Szybalski was misspelled "Szbalski." This error 
was repeated under the entries for "tyer" and 
"Mitomycin." 

Erratumn: In the report "Visual evoked po- 
tentials as a function of flash luminance and 
duration" by Wicke, Doinchin, and Lindsley (2 
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Erratumn: In the report "Visual evoked po- 
tentials as a function of flash luminance and 
duration" by Wicke, Doinchin, and Lindsley (2 
Oct., p. 83), the last sentence of the first para- 
graph of column 3 on p. 84 should have read: 
"These data indicate that the waveform and 
amplitude of the average evoked potentials de- 
pend on the total luminous energy of the flash 
and further suggest a relationship to apparent 
brightness, in accordance with Bloch's law." 
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