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Continuous Flow Electrophoresis 

ITS USES 6ROW 

Lots of different fractions have been 

separated and collected in quantity by 
continuous-flow paper electrophoresis since 

our Model CP was introduced six years 

ago. We have categorized them, both 

by field and fractions, in a new publication 

describing the Model CP. 

The list includes such materials 

as blood and tissue proteins, amino acids, 

nucleotides, viruses, dyes, organic 
intermediates and metal ions-with 

references to the technical literature. 

Should you have a copy? You certainly 
should if you face fractionating problems 
where other separation methods 
will not produce either the purity or 
volume you want. 

Just send a postcard or letter to 
Beckman Instruments, Inc, 

Spinco Division, Stanford Industrial Park, 
Palo Alto, California, and we will 
mail you Data File CP-5. 

Beckman INSTRUMENTS. INC. 

SPINCO DIVISION 
Palo Alto, California 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 
MUNICH, GERMANY; GLENROTHES, SCOTLAND. 



By ROBERT D. BARNES, Ph.D. 

Associate Professor of Biology 
Gettysbmg College 

632 pages, 7XA" x 10V4", 

490 illustrations. $10.00 

Published February, 1963 

New/ An evolutionary approach 

to the fascinating study of 

INVERTEBRATE 

ZOOLOGY 

This unusually well wriuen new text is designed for upper division 
courses in In vertebrate Zoology, filling a long-felt need for a compre- 
hensive introduction to the field. It recjuhes at least one year's back? 

ground in biology or zoology. 

Dr. Barnes' approach to the in vertebrates is an evolutionary one. 
Each of the invertebrate groups is systematically covered and corre- 
lated to the others through their phylogenetic relationships. For each 
individual phylum the author discusses anatomy, physiology, em- 

bryology, ecology and taxonomy. The author examines each group 
from a general stan-dpoifit, thus avoiding the distorted and confining 
concepts often produced in student through overemphasis of one 

"representative" species. Those representative in vertebrates commonly 
used as laboratory specimens, however, are referred to throughout 
the text, familiarizing the student with the particular characteristics 
that these forms exhibit. Every life form usually covered in inverte? 
brate zoology is fully discussed in this text. You'U find complete 
chapters on: Protozoans, Sponges, Ctenophores, Annelicls, Mollusks, 
Echinoderms, etc. For each phylum, class, or group of phyla and 

classes, Dr. Barnes sets forth a weahh of applicable information on 
such aspects as: Form and structure?Locomotion?Nutrition and 

leeding mechanisms?Water balance, excretion and sensory struc? 
tures? Circulation?Respiration?Reproduction embryology and life 

cycles?Economic importance?etc. Here is a random sampling of the 

type of coverage you'U find: Feeding mechanisms in Acartai?Egg 
deposition of Acoela?Acloral zone of membranelles?Asexual repro? 
duction in oligochaetes?Molting in barnacles?Budding in annelicls? 
Water circulation in Lepidochitona?lAght response in Tylos?Hy- 
droid colony?Color vision in crustaceans?Cyclomorphosis in Daphnia. 

Outstanding features of this new text 

?Marine lab users will appreciate the fact that Dr. Barnes does not 
limit his presentation to a single representative or type. He has 

carefully considered both East and West Coast fauna. 

*Systematic resumes of various phyla, classes, orders, and snb- 
classes are included throughout?Class Mastigophora?Class Sarco- 
dina?Class Ciliaia?Order A rancae?Suhelass Copepodn?-Phylum 
Ecfoprocfa?vtc. 

* Excellent chapter bibliographies provide a valuable source of addi? 
tional information for the student. 

*Thc book has been lavishly illustrated with 490 illustrations, the 
majority of these executed by the author. 

Glfidiy sent to leac-hers on approvat 

W. B. SAUNDERS COMPANY West Washington Square 
5 APRIL 1963 

Philadelphia 5, Pa. 
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COVER 

A chip of porous glass whose 100-angstrom 
interconnected pores have been filled with 
lead. These pores have been enlarged from 
the original 60- to 70-angstrom pores of the 
glass by etching with hydrofluoric acid. The 
original electron micrograph has been printed 
in reverse; hence the white portions of the 
photograph represent the metal. This material 
is one type of high-field superconductor. 
The electron micrograph (X 100,000) was 
taken by E. F. Koch from material prepared 
by R. J. Charles and W. G. Schmidt, all of 
the General Electric Research Laboratory. 
See page 26. 



130 Liter Continuous Culture Apparatus: Model CF-130 has 2 
Variable Speed Tubing Pumps (behind front doors) which are 
set for desired rate of feed and automatic harvesting, while 
constant working volume is maintained. Portable stand (not 
shown) brings operator to convenient working height. 

Mr. Edwin Bailey, left, Assistant Engineer of the Pilot Plant 
at the Institute of Microbiology, in Rutgers?The State Uni? 
versity in New Jersey, uses a mobile lift to remove the 50 
liter Fermentor Vessel. Model F-50, shown, includes an Auto? 
matic pH Control System, and is used for pilot plant studies, 
including small production runs. 

SCIENCE, VOL. 140 



New Brunswick Announces The Fermacell... 

A New 
General-Purpose 

Fermenter 

for Batch Production and 

Continuous Culture of Microbial Cells 

Completely Piped... Ready to Operate... For Mass Cultivation off Aerobic and Anaerobic 

Bacteria, Streptomycetes, Yeasts, Molds, Mammalian and Plant Tissue Cultures. 

For Industrial and Laboratory Use 

The New Brunswick General-Purpose 
Fermenter consists of a jacketed growth 
chamber with complete, integrated pip- 
ing for steam-sterilization of the entire 
fermentation system. Having working 
capacities of 40 and 100 liters, and a 

variety of control instrumentation, the 

Fermentor Head Plate: Photo shows top view- 
ing window, Inoculum Filling Port, plus steam- 
sterilizable ports for addition of nutrient, in? 
oculum and antifoam, as well as for sampling 
and harvesting. 

equipment is well-suited for basic re? 
search as well as pilot-plant-scale indus? 
trial fermentation. 

Broad Range of Control Equipment 

Wide latitude is offered in monitoring 
and adjusting such process variables as 

agitation, aeration, temperature, pres? 
sure, pH, and oxygen tension. Auto? 
matic f oam control, a constant problem 
in mold, streptomycete and yeast fer- 
mentations, is efficiently accomplished 
by an Electronic Antifoam Addition 

System. The apparatus can also be 

equipped with its own built-in steam 

generator, air compressor, humidifica- 
tion and incineration systems. Other ac- 
cessories include choice of air sparger 
and impeller designs, Sub-Surf ace View- 

ing Window, Ultraviolet Lamp, and 
a water-cooled Illuminator for photo- 
synthetic investigations. The entire op? 
eration, from sterilization of the system 
to harvesting of the final product, is eas- 

ily controlled from the front of the unit. 

Removable Fermentor Vessel 
Easily Cleaned 

The new design allows the investigator 
complete access to process lines and 

ports which are mounted in the station- 

ary Fermentor Head Plate. The tank 
bolts to the plate and can be quickly 
removed by one man in less than 3 min? 
utes for emptying, filling or cleaning. 

Other Features Include: 

Replaceable Shaft Seals in removable 
cartridge, steam-sterilizable process 
ports, recirculating water-conditioning 
system, facilities for introducing water 
or steam into the jacket and vessel, and 
an efrlcient system for the continuous 
culture of microbial cells. 

Literature Available 

An 8-page booklet describing our com? 
plete line of large-scale fermentation 

equipment and accessories is available 
on request. Send also for 1962 Bibli? 
ography of Continuous Culture Refer? 
ences. Simply fill out coupon. 

NEW BRUNSWICK SCIENTIFIC CO., INC. 

1130 Somerset St., New Brunswick, N.J. 

FERMENTATION EXHIBIT-See New Brunswick Fermentation Equipment in operation 
at the Federation of American Societies for Experimental Biology Meeting 

in Atlantic City, New Jersey, April 16-20, Booth 96 

N?w Brunswick Scientific Company, Inc. 
1130 Somerset St., New Brunswick, N.J. 

Please send me the following material: 
D Bibliography of continuous culture references 
? Pilot plant fermenter catalogue 

Organization. 

City_ 
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Electrophoresis 
(pat. pending) 

mw I""! Af ADVANCES FROM 

NEW CANALCO 

Schematic of a typical serum separation, 
showing eight colored fractions and ten 
colorless fractions, bounded by refrac- 
tile lines viewed against a striped and 
tilted background. 

An integrated system for high-resolution electrophoretic 

separation and collection of proteins or other high- 

molecular-weight ionic substances. 

Using the same basic principles as the now widely used 

analytical "Disc Electrophoresis," this preparative unit 

SEPARATES AND ELUTES UP TO 20 PROTEIN 

FRACTIONS FROM SERUM IN ONE COLUMN 

Columns of various sizes permit elution from sample 
volumes up to 100 ml, or multiples thereof. 

The separating medium is a double layer of specially 
formulated polyacrylamide gel with chemically coordi- 

nated upper and lower buffers. Fractions are separated 
and tightly layered in the lower "Stacking Gel," and move 

in order of their electrophoretic mobility to the bottom of 

the column. Here they are washed away by flowing buffer 

to a fraction collector. En route, the flowing fractions pass 

through a detector where each change of protein is noted 

and indicated on a recorder. This correlates the location 

of each eluted fraction with its collector tube. 

See it at the 

FEDERATION MEETING 

Atlantic City, April 16-20 

Booths #3-4 
or write to: 

Canal Industrial Corporation Canal Industrial Corporation 
4935 Cordell Avenue, Dept. 
Bethesda, Maryland 

SCIENCE, VOL. 140 



GC DETERMINES ALCOHOL IN BLOOD 

"Gas Chromatographic Determination of Ethyl Alcohol in Blood for Medicolegal Purposes (and) 

Separation of Other Volatiles from Blood of Aqueous Solutions'^1) was accomplished by the Hine 

Laboratories, San Francisco, California by direct injection with a 1 fil Hamilton syringe. The 

procedure simultaneously examines postmortem blood samples for other volatile organic com? 

pounds such as methanol, isopropanol, methane, and benzene. Even though it was demonstrated 
that blood solutions could be injected with about the accuracy of aqueous solutions, aqueous 
ethyl acetate was used as an internal standard in the sample to obviate the necessity for precise 
measurement. wParker, K., Fontan, C, Yee, J., Kirk, P., Anal. Chem. 34, 1234 (1962). Hamilton 

manufactures a complete line of precision syringes from a capacity of 0.5 fil to 500 fil and other 
related chromatograph equipment. 

5 APRIL 1963 



VANGUARD 

the leader in compact, precision instrumentation for research 

OFFERS NEW UV ANALYZER 

FEATURES EASE OF OPERATION . . . REQUIRES LESS 
LABORATORY SPACE . . . CONTINUOUSLY VARIABLE 
FROM 200 mu TO OVER 400 mu 

Now Vanguard introduces another innovation in instrumen- 

tatiQn, offering the new model 1056-A, the most compact, 
space-saving, easy-to-operate UV Analyzer available today 
with variable wave length control. Monochrometer-coupled 
broad emission UV light source allows selection of any wave 

length from 200 to over 400 millimicrons with a turn of a 
dial. Dual-beam operation utilizing sample and reference 
cuvettes provides continuous base line compensation for 

gradient elutions and for other applications where the opti? 
cal density of the eluent may change. The 1056-A operates 
with minimum supervision and is compatible with all fraction 

collectors. Automatic chart recorder marking system speeds 
location and identification of test tubes containing UV ab? 

sorbing materials. Completely transistorized, for long, main- 

tenance-free operation. Write for complete information. 

NEW MODEL 1056-A 

2166 cu. in. SMALLER 

DISPLAYED AND DEMONSTRATED 

AT BOOTHS 92 & 93 

FEDERATION MEETINGS 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P. O. Box 244 ? LaGrange, Illinois ? FLeetwood 2-1600 

Regional Offices: New York, New York, 520 Fifth Avenue, TN 7-1998 
San Francisco, California, 115 New Montgomery Street, EXbrook 2-0511 
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In Micro Time 

Photomicrography takes very little 
time these days. Use a Polaroid MP-3 
Industrial View Camera and you can 

get finished black & white prints in 
10 seconds or finished color prints in 
50 seconds. You can check your re? 
sults on the spot and if you don't get 
exactly what you want the first time, 
make another exposure then and 
there. You never run the risk of hav? 
ing to repeat a difficult and time con- 
suming set-up at a later date. 

The camera (that's it at the bot? 
tom) is vertically mounted on a rigid 
column. It glides right down so the 
lensless shutter and extension tube 
fit over your microscope objective. 
You wTork with eye-level ground glass 
viewing and focusing. Click the shut? 
ter, count, and open the door. There's 
your finished photomicrograph. 

And that's only one of the things 
the MP^3 can do. It makes macro and 
gross specimen pictures. It copies 

X-rays, photographs and wall charts. 
It even makes slides. And it uses 10 
different kinds of Polaroid Land ? 

Film plus conventional 4x5 b&w and 
color films. This is a precision instru? 
ment capable of exacting work but 

you don't need special photographic 
training to use it. Interested ? Write 

for our free 6-page brochure 
oh the MP-3. Technical Sales 
Dept., Polaroid Corporation, 
Cambridge 39, Mass. 

Polaroid MEi3 InduiiHal View Camera 
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The DK/UNIVERSAL is the first commercial double-beam dual 
monochromator instrument. 

It's also the first spectrophotometer to measure double-beam fluorescence, 
excitation, and scattered light. 

Another first is placing the sample between the prism and 

grating monochromators. And each monochromator has its own 

independently adjustable wavelength mechanism. 

Still another is its new faster method of obtaining polarized fluorescence 
data... by simultaneously recording the parallel and perpendicular spectra. 

Add to these a wavelength range of 160-3200 m/t with a built-in purge 
system for far UV work. 

Plus super high pressure mercury and xenon sources never before 
on commercial instruments. And completely interchangeable with the 
standard tungsten and hydrogen lamps. 

The three DK/UNIVERSAL plug-in accessories take just five 
minutes to interchange. Scattered light. Fluorescence. Or polarized 
fluorescence. Whichever you choose to use. 

The versatility of the DK/UNIVERSAL is unequalled. It's truly an open end instrument; obtalnable parameters 
now number 53. And these exciude special-order attachments that could extend this total even more. 

Not a prototype, the DK/UNIVERSAL was originally designed and developed for advanced 
biochemical research, specifically to study the interrelationship of scattered light and polarized 
fluorescence. This is one more example of Beckman's leadership in the UV spectrophotometry 
field, continuing to provide research with instrumentation more advanced than present 
analytical demands. 

If you attend the show, you're invited to visit our booth and discuss the DK/UNIVERSAL 
with its developer, Dr. Wilbur Kaye, Research Director for Scientific and Process Instru? 
ments Division. Or write direct for Data File LUV-38-263. 

m 

Beckman INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION ? Fullerton, California 

International Subsidianes: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland. 



and 10 more 
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As long 

as empty test tubes in handsbme red polypropylene facks. 

(holding 10 each) are supplied on the right, the same may be 

removed from the left ? with enclosed fractions, of course. 

Twenty (20) racks can be put in the apparatus for the period 

of unattended run. Write GILSON MEDICAL ELECTRONICS, 

Middleton, Wisconsin, for data on the 

GME LINEAR FRACTIONATOR 
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The Presidenf s Manpower Report 

Last month the President sent to Congress the first of what will 
become a series of annual reports on the nation's manpower re? 

quirements, resources, and utilization. "Unemployment," the Presi? 
dent wrote, "is our number one economic problem." Much of his 

report, and much of the Department of Labor's accompanying 
analysis of labor force trends, problems, and future prospects dealt 
with unemployment and methods of reducing it. (The combined 

report is available for $1.25 from the Superintendent of Docu? 

ments, U.S. Government Printing Office, Washington 25, D.C.) 
An over-all unemployment rate of 5.5 percent has little personal 

meaning to the scientist, engineer, or member of some other short- 

age category. But in a highly interwoven economy there are, never- 

theless, a number of implications that bear directly on the work of 
both social and natural scientists and on the work of many teachers. 

The strictly economic aspects call for searching analysis. There 
are sociological and psychological problems to study and perhaps 
to learn how to counteract. Consider the effects on the country of 
an increasing ethnic stratification in types of jobs held and in 
unemployment rates that is forecast by the combined action of 

existing differentials: The poorly educated worker is harder to 

place than the well-educated one; the non-white worker worse off 
than the white, not only in the hiring practices he encounters but 
also in average educational attainment and thus in employability in 
a technological society. 

Apart from such directly economic measures as changes in tax 
policy, the primary method being used or advocated to reduce un? 
employment is specialized job training. If this be the short-term 
remedy, education must also be an important ingredient of the 
long-term remedy. Teaching, already a shortage category, will have 
additional burdens in trying to prevent further increases in unem? 
ployment among the large number of young people who enter 
the labor force without the skills or education that are in high 
demand. 

The natural scientists are also involved. Research and develop? 
ment have contributed magnificently to the growth of our economy. 
But now, as Herbert Holloman of the Department of Commerce 
has been emphasizing, our tremendous R&D effort is so largely 
devoted to space and military matters that the U.S. devotes a 
smaller fraction of its gross national product to research and devel? 
opment on problems bearing on the civilian sector of the economy 
than most other industrialized nations do. The shortage of jobs 
for other workers may be partly due to the shortage of scientists 
and engineers working on problems that lead to new industrial 
growth. 

The idea of an annual Presidential report on manpower grew 
out of Senator Joseph Clark's 1960 proposal to establish an Ad- 
visory Council on Manpower that would serve the President in 
much the same fashion that the Council of Economic Advisers 
serves in its sphere. The bill did not get far, but a suggestion 
brought out in the hearings [Science 133, 253 (1961)] was em- 
bodied in the Manpower Development and Training Act of 1962 
as a request to the President for an annual report on the nation's 
manpower resources and utilization. Because economic, educational, 
and social progress are so clearly dependent upon the qualities 
of the men and women involved, we need at least once a year to 
focus attention on the question of how effectively we are developing 
and using our potentially available skills and talents.?D.W. 



NOW...ON-LINE! 

MNEMOTRON's Correlation Computer 

System (CC-1) consists of the COR-256 

combined with the Computer of Average 
Transients (CAT 400B). This system per- 
forms real time auto- and crosscorrela- 

tion computations, thereby permitting 
the study of statistical properties of repe? 
titive signals buried in random noise. 

The Correlation Computer generates up 
to 256 points of the auto- or crosscorre- 

lation functions. On-line operation elimi- 

nates the need for time consuming and 

costly data analysis. Results computed 

by the system are immediately available 

as an oscilloscope pattern. Accessory 
units make results available as an ana- 

log plot or a printed or punched digital 
readout. 

Reliability, portability and long life are 

benefits of the Correlation Computer's 
transistorized circuitry and modern pack- 

aging techniques. 

See us at the Federation Meeting, Atlantic City ? Booths 73-74. 

ALL MNEMOTRON computers and accessories are avail? 
able through purchase or through a Lease-Purchase agree? 
ment that permits rental for as short a period as 6 months. 
A MNEMOTRON Engineer will gladly demonstrate the com? 

puters' capabilities in your laboratory. Write, wire or phone 
for an appointment. 

NEMOTRON 

Division of 
TECHNICAL MEASUREMENT 

CORPORATION 

16 

Executive Sales Offices: 202 Mamaroneck Ave., White Plains, N.Y. 
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MECHANICAL TARING 

greatest breakthrough 
in 

laboratory 

weighing 
since the 

single-pan 
balance! 

Model 2623 

With beaker on pan, 
all systems read ZERO. 

Now you proceed 
with the weighing. 

The new Model 2623 analytical balance is another FIRST from 
SARTORIUS. 
With this instrument, built-in weights are used for mechanical taring 
up to capacity?which is 100 grams. In other words, any vessel (beaker, 
flask, tube, etc), or other supporting medium for the sample?even 
papers weighing only a few milligrams?can be tared to the fourth 
decimal place (0.1 mg). And the actual weighing of a sample proceeds 
from a scale and counter system which reads ZERO. 
When weighing-out solutions or powders, the procedure can be reversed 

For complete descriptive literature, please contact: 

so that the balance is pre-loaded with any desired amount. Again, the 
weighing proceeds without regard for the container. 
Calculations are eliminated, the possibility of reading errors is reduced 
and the entire procedure is completed in just seconds; if another vessel 
is needed, one can also readjust to a new tare value in seconds. 
For users who really need taring facilities, this system is much faster 
and much simpler than any taring technique which involves a manual 
adjustment of weights. With the 2623, you dial-in the tare?just as you 
dial-in the weight. 

BRINKMANN INSTRUMENTS, INC. 
115 Cutter Mill Road, Great Neck, N.Y. 
PHILADELPHIA ? CLEVELAND ? HOUSTON ? MIAMI ? MENLO PARK, CAL ?? ST. LOUIS 
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Collect accurate data in less 

time with these reliable 

Nuclear-Chicago instruments 

The instruments shown here can sat- 

isfy many of your needs in radioactivity 
counting equipment. Whether you want 
a simple gas-flow detector or an auto? 
matic spectrometry system, Nuclear- 

Chicago offersan instrument todo the 

job reliably, conveniently, accurately, 
and efficiently. Consult your Nuclear- 

Chicago sales engineerfor information. 

TOBOR. ACTIGRAPH, AND CHROMA/CELL ARE NUCLEAR-CHICAGO TRAOEMARKS 

Gamma counting 

Gamma emitting isotopes can be ana* 

lyzed faster and with better precision 
using Nuclear-Chicago manual or fully 
automatic gamma counting systems. 
These advanced systems are designed 
around high-efficiency scintillation de? 

tectors. They are available with a wide 

variety of pulse-height spectrometers 
engineered specifically for gamma dis? 
crimination. The lead shielding sup- 

plied is more than adequateto maintain 

a low background level. 

Model1070 Automatic Sample Changerfs 
the instrument of choice for laboratories 
analyzing many small-volume, solid or 
liquid gamma samples. It handles up to 
50 samples in bottles or test tubes and can 
be used with Nuclear-Chicago's 2-inch or 
3-inch well scintillation detectors. The 
simple and rugged changer mechanism 
with its minimum number of moving parts 
provides long, trouble-free life even under 
continuous operation. 

Tbbor is the practical solution to many of 
your gamma-counting problems especially 
if your samples vary in volume or if they 
are as large as laboratory animals and 
human forearms. Measurements with 
Tobor are highly reproducible because 
counting efficiency is uniform over a wide 
range of sample volumes. Sodium iodide 
crystals or plastic scintillators up to seven 
inches in diameter can be furnished. 



Radiochromatography 

The data producing capabilities of ana? 

lytical radiochromatography now can 
be expanded through the use of 

Nuclear-Chicago's new systems for 

qualitative and quantitative determina- 
tions. These versatile systems detect 
and record radioactivity in paper, 
liquid-column, or gas chromatography 
procedures. 

Model 1032 Actlgraph is the only strip 
chromatogram scanner that offers 4-pi de- 
tecting geometry with a choice of window 
or windowless operation. By scanning 
both sides of the strip, the Actigraph vir? 
tually doubles the sensitivity of the 2-pi 
method and delivers correspondingly 
higher resolution. Efficiencies of 10% for 
carbon-14 and 2% for tritium can be ob? 
tained with a background of 15 counts per 
minute or less. Paper strip loading is 
simple, and gas consumption is low. 

The Chroma/Cell scintillation detector au- 
tomatically and continuously monitors the 
radioactive effluent of a liquid chroma? 

tography column. Efficiencies are as high 
as 28% to 40% for carbon-14 and 1% to 
2.5% for tritium. Data presentation options 
include fast digital print-out and analog 
recording with choice of linear or logarith- 
mic ratemeters and single-channel, dual- 
channel, or integrating graphic recorders. 

Liquid scintillation 

counting 

The new Series 6720 liquid scintillation 

spectrometry systems permit routine, 
accurate counting of any sequence of 
carbon-14 and tritium samples with effi? 
ciencies as high as 90% and 40% re? 

spectively. The systems offer important 
time-saving conveniences: fast data 
print-out, automatic calculation of 
counts per minute and channels ratios, 
large capacity sample changer, and 
selective sample programming. The 
Series 6720 three-channel analyzer is 

uniquely suited to the short-duration 
pulses produced by beta particles. 

Models 6724 and 6725 are automatic sys? 
tems with controlled-temperature cham- 
bers that maintain optimum counting 
environment for up to 150 samples. A 
solid-state, three-scaler/timer provides 
preset time, preset count, or time/count. 

Models 6722 and 6723 are room-tempera- 
ture versions of the Series 6720. They 
handle 50 samples automatically with only 
a small sacrifice in counting efficiency. A 
single-sample manual system, Model 6733, 
is also available at moderate cost. ^ 

Automatic planchet 

counting 

Nuclear-Chicago's automatic planchet 
counting systems for solid-phase beta 
emitting isotopes insure precise geo- 
metrical reproducibility for every sarrv 
ple. Each system is offered with moni? 
toring instruments that provide fast 
digital read-out of time, count, and 
sample number, as well as automatic 
calculation of counts per minute. 

Proved reliability has established Model 
1040 as the most widely accepted sample' 
changer for samples of 1% inch diameter 
or smaller. The instrument will automatic? 
ally handle over 70 samples. It can be 
operated with a windowless orthin-window 
gas-flow detector. Low-energy beta sam? 
ples require minimum background rates 
for best accuracy. Model 1046 system 
effectively delivers this accuracy by re- 
ducing net background to less than 2 
counts per minute. It utilizes the same de- 
pendable automatic changing mechanism 
as Model 1040. 

Model 1100 accommodates samples as 

large as 2 inches in diameter, and can be 
equipped with magazine extensions for a 
maximum capacity of 150. The large-area 
gas-flow detector used with this automatic 

system permits more sample to be placed 
on the planchet so that a high count rate 
can be achieved for low-activity samples. 

NUC.B-3.2I4 

?mkJL nuc/ear-chfcago 

f^/ CO/^/^O^/XT/O/V 

349 East Howard Avenue, Des Plaines, Illinois ? Telephone 312 827-4456 

SALES OFFICES: New York. Boston, Washington, Philadelphia, Atlanta. Chicago. Minneapolis-St. Paul, Cleveland. Dallas, Los Angeles. San Francisco. Denver, Toronto. 



From Beckman ?first with a purged instrument to go to 185 m/i, then first to go 
to 170 m/*?comes another major advance in far-ultraviolet spectrophotometry. 
With the new Far UV DK-2A, you can perform analyses all the way to 160 m/*. It's 
a 15 m^u, bonus over competitive instruments. 
The Far UV DK-2A goes to the other extreme, too-3500 m/*. This is the widest 
continuous wavelength range commercially available! The Far UV DK-2A covers 
it with resolution of 0.2A for emission studies and 0.5A for absorption studies at 
210 m/A. Consider also: 7 separate scanning speeds, multiple wavelength scale ex- 
pansions, single-switch selection of 11 different chart ordinate presentations. Plus 
a wide variety of accessories. 
Your Beckman Laboratory Dealer has the full Far UV DK-2A story. Also facts on 
the Far UV DK-1A if you want the same range in a strip-chart recording instrument. 
And for work in the 185-3500 m^u, region, ask about the DK-1A with strip-chart 
recorder or DK-2A with flat-bed recorder. Contact him or write direct for Data 
File LUV-38-163. 

Beckman INSTRUMENTS, INC 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION ? Fullerton, California 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland. 



reports on: 

'That new coding system"... Mr. Gibson's pictures... guidance for the slightly puzzled shopper 

Microfilm that responds intelligently 

It will be like playing the piano or the typewriter. The mind 
works through the fingers. The hand never touches the micro? 
film. The roll carrying thousands of page-images is inside a 
cartridge. The player will pick a cartridge and insert it. He 
will spell out his instructions on the keyboard: "Show me 
everything you have that is coded '116' in the first field and 
also carries the concept 'beryllium' in the fourth field but only 
i/dated earlier than 4/15/58. Then deliver me a full-size paper 
copy of all pages of each document so specified. Correction: 
copy only the first page of each such document. Go." And it 
will go, and the copies will fall out of the slot at the top, and 
then the microfilm will retreat back into its cartridge. 

It is already working for one large customer. The whole 
outfit, including the camera that microfilms the documents 
and encodes the film, will sell right ofF the shelf for about the 
annual cost of two or three well-trained secretaries. 

For details, write Recordak Corp. (Subsidiary of Eastman Kodak 
Company), 770 Broadway, New York 3, N. Y., or phone John Eager 
there and when he asks why you are calling, reply ''''That new coding 
system." 

Is it an amide? Is it ether? Does it contain sulfur? 

There are some 4100 Eastman Organic Chemicals. That's 
not really very many, probably less than 1 % of all organics 
that chemists know well enough to call "chemicals." Chemists 
also recognize that the easy availability which arbitrarily 
distinguishes these from the other 99+ % is an important 
consideration in planning laboratory work. We and the cus- 
tomers would love to see the measly 1 % raised. 

One factor that limits the growth rate of the business (and 
hence of the list) is the groping that so many prospective 
customers have to do in finding what they want among all the 
names we might possibly be calling it. We see no early pros- 
pects of licking this problem. It's even worse for scientific 
workers who are not organic chemists and not schooled in 
Chemical Abstracts nomenclature, with which for better or 

Fluorescence in the infrared 

Here is an ordinary photo- 
graph of gallstones 

and here they are by fluores? 
cence in the near infrared. 

Here are some plant fragments and a chunk of greenockite 
by infrared infrared reflection, and visible. 
fluorescence, 

Illumination for the fluorescence shots was blue-green light 
with all the infrared filtered out. In front of a Kodak Retina 
Reflex Camera loaded with Kodak High Speed Infrared 
Film, a Kodak Wratten No. 87 Filter passed only radiation 
longer than 740m/*. To record infrared reflection instead of 
infrared fluorescence, we removed the blue-green-passing, 
infrared-absorbing filter from the lamp, left everything else 
the same, and cut exposure time 20,000 times. 

A man at Eastman Kodak Company, X-ray Sales Division, Roch? 
ester 4, N. Y. is the expert on this. His name is H. Lou Gibson. Write 
him ifyou like. 

worse we have east our lot. 
With pity for courageous wanderers through the 221 alpha- 

betical pages of our catalog ("Eastman Organic Chemicals, 
List No. 43"), we have lit a feeble candle. For those who 
know nothing whatever of organic chemistry it will shed little 
light, but such have no business buying Eastman Organic 
Chemicals anyway. This second edition of "Eastman Or? 
ganic Chemicals Classified by Functional Groups" (it re- 
places an earlier candle of the same name, now sputtered out) 
is being mailed to all who automatically receive each new 
alphabetical catalog and to anybody else who requests it from 
Distillation Products Industries, Rochester 3, N. Y. (Division 
of Eastman Kodak Company). Those who do not already have 
List No. 43 should say so. 

This is another advertisement where Eastman Kodak Company probes at random for mutual 

interests and occasionally a little revenue from those whose work has something to do with science 
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LIQUID 

NITROGEN 

AT THE TOUCH OF A BUTTON 

FOR RESEARCH, DEFENSE, 

AND INDUSTRIAL APPLICATIONS 

FEATURES: Dependable Performance ? High Purity Product 
Automatic Controls ? Continuous Reliable Service 

Norelco Liquid Nitrogen (LN2) Generators provide 
economical and compact systems for the instant 
production of LN2. The rugged Model A generator, 
shown in photo, produces 6.5 to 7.0 liters of LN2 per 
hour as a laboratory-pure product. Norelco "package 
plants" are delivered ready for immediate installation 
and on-site production of LN2. 

For detailed specifications write to: 

Division of North American Phi/ips Co., inc. 
Dept. CG-13, Mendon & Angell Roads, Ashton, Rhode Island 
Phone:401-722-2200 

GAS RECONDENSERS ? HYDROGEN REFRtGERATORSLIOUEf IERS ? AIR LtaUEFiERS 
MINIATURE CRYOGENERATORS ? tOW TEMPERATURE CHAMBERS ? HYDROGEN GENERATORS 
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Meetings 

Memory 

Memory was the topic of ten invited 

papers of new research findings, a sym? 

posium, and the vice-presidential ad? 

dress by the retiring chairman of the 

Psychology Section (I) at the AAAS 

Philadelphia meeting in December 

1962. The major emphasis was on hu? 

man memory and within this emphasis 
the principal focus was on short-term 

human memory. 
The session of invited papers con? 

tained a variety of significant investiga? 
tions. On the issue of the distinction 

between very-short-term stimulus traces 

and encoded memory traces, a rein? 

forcement of earlier findings on dis- 

tinctions between preperceptual and 

postperceptual (memory) traces was 

made. Evidence was presented that 

showed the memory span is greatest for 

digits, next for letters, and shortest for 

colors or shapes, and that these differ? 

enees are related to differenees in the 

time required for reading those items 

from the brief visual presentation plus 
the very-short-term visual trace (Jane 
F. Mackworth, Defense Research Med? 

ical Laboratories). Further discussion 
on the same general problem dealt with 

the testing and confirmation of the no? 

tion that the perceptual encoding of 

even a small number of dots in a two- 
dimensional field is sequential rather 

than parallel. A procedure of stimulus- 
trace erasure had been used to obtain 
these data (Emanuel Averbach, Bell 

Telephone Laboratories). 
Several papers described the effects 

of repetition on short-term memory. A 
talk on associative memory over brief 
intervals of time showed an interaction 
of the interval between repetitions of a 
word-number pair and the retention in? 
terval (up to 16 seconds) in determin- 

ing recall; also noted was an optimum 
retention interval of 8 to 16 seconds 
between the two repetitions prior to a 
16-second recall interval (Lloyd R. 

Peterson, Indiana University). In dis- 
cussions on immediate memory as a 
function of repetition, results of experi? 
ments which utilized immediate free 
recall of a list of 30 words were de? 
scribed. It was found that words occur- 

ring twice were recalled better than 
words occurring only once, but that 
this effect was not a function of the 
number of other words intervening be? 
tween the repetitions nor of the num? 
ber of repeated words in the list when 
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the number was greater than one. These 

beneficial effects of repetition were, 

however, present only when the subject 
was primed to recognize the repeated 
words (Nancy C. Waugh, Harvard 

University). Another experiment with 

paired letters in which the letter pairs 
had either low or high initial associa- 

tive strength showed that recall (after 
1 or 7 days) increased directly as a 

function of frequency of repetition. 
However, contrary to interference theo? 

ry, recall was the same for the two 

types of list even though, consistent 

with the theory, the extra-experimental 
intrusion errors in recall were identifi- 

able as previously established letter- 

sequence habits (Benton J. Underwood, 
North western University). 

One study involving the continuous 

presentation and recall of paired asso? 

ciates revealed the facilitating and in- 

hibiting effects in short-term recall of 

mixing or keeping homogeneous the 

categories of words attached to the 

same or different letter stimuli (L. 

Starling Reid, University of Virginia). 

Arguments and evidence for consider- 

ing recall as determined not only by 

previously established associations, but 

also by the logical processing of these 

memory data were presented. In sup? 

port of the former a report was made 

on the rather extraordinary capacity 
of human subjects for discriminating 
the order of occurrence of events in the 

past (temporal "tags"); in support of 

the latter, a repetition of the Broadbent 

experiment on short-term memory in 

dichotic listening showed that the order 

of report was determined by the kind 

of event rather than the ear involved 

(Douwe B. Yntema, Massachusetts In? 

stitute of Technology). 

Single presentation of a series of 

word-number pairs (or nonsense-syl- 
lable-number pairs) and recall after 

varying intervals up to days showed 

that associations involving low arousal 

(basal metabolism rate) at the time of 

presentation suffer the usual forgetting 
over time but that associations involv? 

ing high arousal were inhibited at short 

retention intervals and gain in apparent 
strength over time. These findings were 

then related to the "consolidation" the? 

ory of memory traces (Edward L. 

Walker, University of Michigan). 
A final report was aimed primarily 

at the methodology of memory studies. 

The first experiments utilized a forced- 

choice technique, which is designed to 

circumvent or manipulate the strong 
effects of response bias in the now 

widely-employed Shepard and Teght- 

tma/mzms 

CHROMATOGRAPHY AND 

RADIOACTIVITY ANALYSIS 

Simultaneous records of a 3 p\ 
sample fatty acid esters with 1 m/xc C14 
in methyl-palmitate (Ci6). Note that 

pens offset ^ division to permit 
full scaie travei. For system details 

request Data File E31-43. 

RADIOACTIVITY RECORD 

Now you can separate compounds in a mixture and determine 

radioactivity in one operation ...in the time usually required for 

the chromatogram alone. This new system eliminates sampling 

for a separate radioactivity analysis. System includes Cary high- 

temperature lonization Chamber, Cary Model 31 Vil 

Electrometer, and Loenco Gas Chromatograph all integrated 

into a preassembled unit which offers sensitivity better than 

1 rriMC C14 and 4 m^c H3 up to 300?C. Accessories also availa' 
' 

to adapt~your present chromatograph. Write 

APPLIED PHYSICS CORPORATION 
2724 SOUTH PECK ROAD ? MONROVIA, CALIFORNIA 

&m 

INSTRUMENTS 

UV/IR Recording Spectrophotometers ? Vibrating Reed Eiectrometers 



SCIENTIFIC and 

TECHNICAL BOOKS 
imported from U.S.S.R. translated into English 

RECENT ARRIVALS 
all illustrated with charts and photograpfis 

Dobrovolsky, V. et al.?Machine Elements? 
a text book. ..................579 pp. 4.00 
Kolobkov, N.?Our Atmospheric Ocean.... 

_. .. .-.-..330 pp. 2.25 
Kompaneyets, A. S.?Theoretical Physics. . 

.593 pp. 6.50 
Korsunsky, M.?The Atomic Nucleus. 

.411 pp. 2.00 
Kostenko, M. et al.?Electrical Machines. . 

.500 pp. 3.25 
Lange, 0. et al.?General Geology. .299 pp. 1.85 
Shlyakhin, P.?Steam Turbines?Theory 
and Design.238 pp. 3.00 
Sigalov, E. et al.?Reinforced Concrete.. 

.393 pp. 3.00 
Stepin, P.?Strength of Materials. .375 pp. 2.50 
Sushkov, V. V.?Technical Thermodynamics 

. 395 pp. 3.00 
Zhdanov, G. and Tindo, I.?Space Labora? 

tories .197 pp. 1.25 

MEDICAL BOOKS FROM U.S.S.R. in English 
OralJLive Poliovirus Vaccine?Papers pre? 
sented at the 4th Scientific Conference 
of the Institute of Poliomyelitis and Virus 
Encephalitis and the International Sym? 
posium on Live Poliovirus Vaccine, May 
17-20, 1960, Moscow?includes charts and 
diagrams.638 pp. $8.50 
Lurye, Z.?Lesions of the Nervous System 
Associated with Internal Diseases 225 pp. 1.75 
Makeyeva, O.?Prevention of Maternal 
and Infant Diseases.222 pp. 1.75 
Zeieniti, V.?Strengthen your heart. 

.134 pp. 1.00 

Average shipping charges approx. 10% for 
postage and handling. Order by mail 
MANY MORE TITLES AVAILABLE IN RUSSIAN. 

WRITE FOR COMPLETE CATALOG. S193 

FOUR CONTINENT BOOK CORP. 
DEPT. 193,156 FIFTH AVENUE, NEW YORK 10, N.Y 

NEW AAAS SYMPOSIUM VOLUME 

Biaphysics of Physiological 

and Pharmacological Actions 
Edited by Abraham M. Shcmes. 

612 pages. 312 illustrations. 19 tables. 
References. Index. 

Price: $13.50 
For AAAS Members: $11.75 prepaid 

The past decade has seen a re- 
markable extension of concepts 
related to excitability, permea? 
bility, and muscle contraction. The 
30 articles composing this volume 

provide a new basis for under? 

standing many kinds of muscle 
and nerve cells and various forms 
of junctional transmission. The 

subject is one of the exciting 
borderline frontiers of biological 
science which has been under at? 
tack in recent years from a num? 
ber of directions. 

A birds-eye view of a number 
of principles and their applica- 
bility to a variety of excitable 

systems that will be useful both 
in teaching and in research. 

Order today from 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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soonian method used for studying con? 
tinuous recognition memory. The meth? 
od appears to be an elegant technique 
for this purpose and is applicable 
wherever the elimination or control of 

response bias is essential to the match- 

ing of theory and experiment (Roger 
N. Shepard and Jih-Jie Chang, Bell 

Telephone Laboratories). In quite a 
different vein, other data on the reten? 
tion of single events stressed the vari- 

ability of retention performance as a 
function of time (Edward A. Bilodeau, 
Tulane University). 

The symposium on Experimental- 
Theoretical Approaches to Memory 
was intended to set in juxtaposition 
the approaches of the neurophysiolo- 
gist, the psychologist working within 
the framework of communication con? 

cepts and mechanisms, the psychologist 
working within the traditions of stimu- 

lus-response functionalism, and the 

psychologist working with the new tools 
for computer-modeling of behavior 
mechanisms. The principal emphases 
were concerned with: the "consolida- 
tion" hypothesis regarding fixing of 
neural traces for permanent storage 
(Ralph W. Gerard, University of Mich- 

igan); the diehotomy of short-term and 

long-term memory storage based prin- 
cipally on the non-dependence of the 
former on the similarity relations of 

disrupted and disrupting activities and 
the well-known dependence of the lat- 

"ter on such relations (Donald E. 

Broadbent, Applied Psychology Re? 
search Unit, Cambridge); the issues 
raised by evidence that the interference 

theory of forgetting predicts too much 

forgetting (Leo Postman, University of 

California); and the fertility and guid- 
ance value of logical, quantitative mod? 

els, such as are suitable for realization 
on a computer, for theorizing about 

memory and learning (Earl B. Hunt, 
University of California). 

The vice-presidential address by 
Arthur W. Melton was the final event 
in this series on memory. After identi- 

fying a number of current issues in 

learning theory as issues about the for? 

mation, storage, and retrieval of mem? 

ory traces, the major general issue was 
identifled as the question whether short- 
term memory and long-term memory 
are points on a continuum. An affirma- 
tive answer was expressed, based not 

only on the data of others who have 
used the method of recall of single to- 
be-remembered items following a single 
or very few repetitions, but also on 
new data that relate the slope of the 
short-term forgetting curve to the num- 

ber of elements or encoded "chunks" 
in the to-be-remembered unit. Also, 
new data confirming and extending 
Hebb's repetition effect in the context 
of the memory-span experiment were 
cited as support for the continuity of 
short- and long-term memory. The 
principal consequence of this conclusion 
was suggested as the extension of the 

postulate of permanence of memory 
traces to include the permanence of 
traces established by single occurrences 
of events in the life of the organism, al? 

though the data also seem to suggest 
preferences among the alternative as? 

sumptions offered as solutions to other 
critical issues in general theory of 
memory. 

The vice-presidential address, the 

symposium papers, and a number of 
the other invited papers will be pub? 
lished in a special issue of the Journal 
of Verbal Learning and Verbal Be? 
havior. 

Arthur W. Melton 

University of Michigan, Ann Arbor 

Forthcoming Events 

May 

2-5. Cytoplasmic Streaming, Cell Move? 
ment, and Saltatory Motion of Subcellular 
Particles, symp. Princeton, NJ. (R. D. 
Allen, Dept. of Biology, Princeton Univ., 
Box 704, Princeton) 

3. Astronomy and the Peaceful Uses 
of Space, Evanston, 111. (J. A. Hynek, 
Astronomy Dept., North western Univ., 
Evanston) 

3-4. Colorado-Wyoming Acad. of Sci? 
ence, Fort Collins, Colo. (R. G. Beidle- 
man, Dept. of Zoology, Colorado College, 
Colorado Springs) 

3-4. Endocrinology, 2nd intern. congr., 
London, England. (A. S. Mason, London 
Hospital, Whitechapel, London, E.l) 

3-4. Minnesota Acad. of Science, St. 
Paul. (M. R. Boudrye, 1821 University 
Ave., St. Paul 4) 

3-4. Nebraska Acad. of Sciences, 
Lincoln. (C. B. Schultz, 101 Morrill 
Hall, Univ. of Nebraska, Lincoln 8) 

3-4. North Dakota Acad. of Science, 
Grand Forks. (B. G. Gustafson, Univer? 
sity Station, Grand Forks) 

3-5. Protides of the Biological Fluids, 
11th colloquium, Bruges, Belgium. (H. 
Peeters, St. Jans Hospital, Bruges) 

3-5. Wisconsin Acad. of Sciences, Arts 
and Letters, Milwaukee. (T. J. McLaugh- 
lin, Univ. of Wisconsin, Milwaukee 11) 

3-6. American Psychoanalytic Assoc, 
St. Louis, Mo. (H. Kohut, 664 N. Mich- 
igan Ave., Chicago 11, 111.) 

4-5. International Soc. of Craniofacial 
Biology, annual, Miami Beach, Fla. (S. 
Pruzansky, Univ. of Illinois, 808 Wood 
St., Chicago 12) 

4-5. Academy of Psychoanalysis, an- 
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nual, St. Louis, Mo. (A. H. Rifkin, 125 E. 
65 St., New York 21) 

5-7. Biometric Soc, eastern North 
American regional, Cambridge, Mass. (J. 
Cornfield, School of Public Health, Johns 
Hopkins Univ., Baltimore, Md.) 

5-8. American Inst. of Chemical Engi? 
neers, Buffalo, N.Y. (F. J. Van Antwerpen, 
American Inst. of Chemical Engineers, 
345 E. 47 St., New York, N.Y.) 

5-8. Physical Processes in Radiation 
Biology, intern. symp., East Lansing, 
Mich. (B. Alderman, Room 24, Kellogg 
Center, Michigan State Univ., East Lan? 
sing) 

5-9. American Soc. for Microbiology, 
Cleveland, Ohio. (R. W. Sarber, 115 Hur- 
on View Blvd., Ann Arbor, Mich.) 

5-9. Orthodontists, inter-American meet? 
ing, Miami, Fla. (J. A. Salzman, American 
Assoc. of Orthodontists, 654 Madison 
Ave., New York 21) 

6-10. Atmospheric and Space Electric- 
ity, 3rd intern. conf., Montreux, Switzer? 
land. (H. R. Byers, Dept. of Geophysical 
Sciences, University of Chicago, Chicago 
37, 111.) 

6-10. American Industrial Hygiene 
Assoc, conf., Cincinnati, Ohio. (G. D. 
Clayton, 14125 Prevost, Detroit 27, Mich.) 

6-10. American Psychiatric Assoc, 
119th annual, St. Louis, Mo. (R. L. Robin- 
son, APA, 1700 18th St., NW, Washing? 
ton 9) 

7-8. Histochemical Soc, 14th annual, 
Washington, D.C. (M. Wachstein, Dept. 
of Pathology, St. Catherine's Hospital, 
Brooklyn 6, N.Y.) 

7-9. American Soc of Lubrication En? 
gineers, Chicago, 111. (M. M. Gurgo, Hum- 
ble Oil Co., P.O. Box 2180, Houston 1, 
Tex.) 

7-9. Electronic Components Conf., 
Washington, D.C. (Inst. of Radio Engi? 
neers, 1 E. 79 St., New York 21) 

7-11. East-West Diabetic Workshop, 
2nd intern., Chicago, 111. (R. B. Hearst, 
55 E. Washington, Chicago 2) 

7-27. World Health Assembly, 16th, 
Moscow, U.S.S.R. (WHO, Palais des Na- 
tions, Geneva, Switzerland) 

8-10. American Inst. of Chemists, Phil? 
adelphia, Pa. (J. Kotrady, American Inst. 
of Chemists, 60 E. 42 St., New York 17) 

8-12. National Science Education Ex? 
position, New Mexico Acad. of Science, 
Albuquerque. (The Academy, 5900 Do- 
mingo Rd., NE, Albuquerque) 

9-11. Aluminum Conf., Hungarian Min- 
ing and Metallurgical Assoc, Budapest. 
(Hungarian Mining and Metallurgical 
Assoc, Szabadsag ter 17, III/307, Buda? 
pest 5) 

9-14. American Inst. of Industrial En? 
gineers natl. meeting, Denver, Colo. (W. J. 
Jaffe, Newark College of Engineering, 
Newark, N.J.) 

10-11. North Carolina Acad. of Sci? 
ence, Greenville. (J. A. Yarbrough, Mere- 
dith College, Raleigh, N.C.) 

12. American Pharmaceutical Assoc, 
Miami Beach, Fla. (W. S. Apple, 2215 
Constitution Ave., NW, Washington, D.C.) 

12-13. Biology Colloquium, 24th an? 
nual, Oregon State Univ., Corvallis. (F. A. 
Gilfillan, School of Science, Oregon State 
Univ., Corvallis) 

12-14. Excerpta Medica Foundation, 
5 APRIL 1963 

CAREER APPOINTMENTS 

NASA 

ELEVEN PH.D.'s FOR 

New Key Positions 

The Astrionics Division, NASA Marshall 
Space Flight Center, is expanding rapidly 
and seeks eleven scientists and engineers 
with Ph.D. degrees in physics, mathe? 
matics, electronics, and aeronautical 
engineering. 
GUIDANCE & CONTROL 
Five positions are available in the follow? 
ing areas: 
1. Consultant, advisor and special assis? 

tant to the Director, Astrionics Divi? 
sion, with responsibility for research 
and development requiring the adap- 
tion and application of engineering and 
scientific methods, concepts and 
theories in connection with the elec? 
trical, magnetic, thermal mechanical 
and other physical properties of 
materials used in guidance and control. 

2. Studies of various types of guidance 
schemes and recommendations as to 
which to apply to different missions 
based on accuracy, reliability, cost, 
etc; detailed studies of other NASA 
space vehicle guidance systems to 
provide support and cross-coupling of 
technical information. 

3. Investigation of forces and torques for 
control of future space and launch 
vehicles and analysis of proposed 
methods and hardware; flight control 
studies to determine vehicle maneuver- 
ing power and impulse requirements. 

4. Technical advice on extremely complex 
problems relating to mathematical- 
physical relationship of vehicle dy? 
namics on large space boosters; studies 
to obtain empirical data for use in 
solving flight dynamics problems; 
recommendation of new techniques 
and theories for consideration in de? 
sign and development of components. 

5. Formulation of equations of motion 
which describe the flight and guidance 
performance of space vehicle systems. 
Formulations will include derivation 
of steering functions and their mecha- 
nization as well as derivation involving 
theory of intertial, radio, and naviga- 
tional principles. Mathematical analy? 
sis of orbital and interplanetary 
guidance schemes will also be performed. 

FRICTION & LUBRICATION 
Analysis of gas bearing characteristics and 
application of resulting theories to ad? 
vanced gas lubricated bearing designs; 

special studies on aerodynamic problems 
encountered in gas bearing research; com- 
parison of analytical approaches with the 
characteristics of air bearing hardware as 
a basis for theory refinement. 

ELECTRONIC FLIGHT & 
SUPPORT EQUIPMENT 
Application of display systems to the 
launch site computer complex; discern 
what should be displayed within a check- 
out and monitoring sequence and propose 
methods of display which present an 
operator with the status and operational 
quality of a system. 
MEASUREMENT & 
INSTRUMENTATION SYSTEMS 
Consultant, advisor, special assistant to 
Chief, Instrumentation Development 
Branch, with responsibility for research 
and development requiring application of 
engineering and scientific methods in 
studies of RF systems and aerospace 
communications; will receive special 
assignments relating to unprecedented 
projects on theory and development of 
vehicle instrumentation and aerospace 
communications systems. 
HEAT & LIGHT MEASUREMENT 
Design and development of complex elec? 
tronic, electrical, and electromechanical 
components, apparatus, devices, mate? 
rials and parts required for guidance and 
control systems of space vehicles; advisor 
and physical researcher in quantum 
electronics and quantum physics; investi? 
gation of possibility to construct optical 
frequency counterparts or new devices for 
performance of guidance and communi? 
cation functions. 

SENSORS & TRANSDUCERS 
Seek solution to theoretical problems 
related to gyros and accelerometers; per- 
form studies on gyro performance para- 
meters and apply the results to gyro 
dynamic analysis; analyze gyro motor 
characteristics and application of results 
to new gyro designs. 
AUTOMATED CONTROL SYSTEMS 
Establish mathematical and analog simu- 
lation methods for analysis of gyro and 
gimbal axis suspensions; establish basic 
approaches for research and development 
of intertial sensing and measuring 
elements. 

Send your resume to: Mr. William Vassil, Dept. DNC-1, NASA Marshall Space Flight Center, Professional Staffing 
Office, Huntsville, Alabama 

NASA is an equal opportunity employer. Positions are filled 
in accordance with Aerospace Announcement 252-B. 
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Amsterdam, Netherlands. (Headquarters, 
111, Kalverstraat, Amsterdam) 

12-17. American Soc. of Hospital Phar- 
macists, Miami Beach, Fla. (J. A. Oddis, 
2215 Constitution Ave., NW, Washington, 
D.C.) 

13-14. National Assoc of Boards of 
Pharmacy, Miami Beach, Fla. (F. T. Ma- 
haffey, 77 W. Washington St., Chicago 2, 
111.) 

13-16. Histochemistry, intern. symp., 
Warsaw, Poland. (H. G. Godlewski, Inst. 
of Exptl. Pathology, Polish Acad. of Sci? 
ences, Dworkowa 3, Warsaw 12) 

13-17. American Soc of Civil Engi? 
neers, Milwaukee, Wis. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York 17) 

13-17. National League for Nursing, 
Atlantic City, N.J. (NLN, 10 Columbus 
Circle, New York 19) 

13-18. Condensation Nuclei, 5th intern. 
symp., Clermond-Ferrand and Toulouse, 
France. (H. Dessens, Laboratoire de Phys- 
ique du Globe, Faculte des Sciences, Univ. 
de Toulouse, Toulouse) 

14-19. Mass Spectroscopy, 11th conf., 
San Francisco, Calif. (N. D. Coggeshall, 
Gulf Research and Development Co., P.O. 
Drawer 2038, Pittsburgh 30, Pa.) 

15-17. Transplutonium Elements, symp., 
Argonne, 111. (D. C. Stewart, Chemistry 
Div., Argonne Natl. Laboratory, 9700 S. 
Cass Ave., Argonne) 

15-18. Acoustical Soc of America, New 
York, N.Y. (W. Waterfall, American Inst. 
of Physics, 335 E. 45 St., New York 17) 

16-17. Aromatic Biosynthesis and Me? 
tabolism, Saskatoon, Canada. (A. J. Fin- 

layson, Prairie Regional Laboratory, Na? 
tional Research Council, Saskatoon) 

16-17. Metallurgical Problems in Elec? 
tronic Technology, New England regional 
conf., Boston, Mass. (Metallurgical Soc. 
of the American Inst. of Mining, Metal? 
lurgical, and Petroleum Engineers, 345 E. 
47 St., New York 17) 

16-18. International Assoc. for Bron- 
chology, 13th congr., Zurich, Switzerland. 
(E. Steinmann, Todstr. 36, Zurich 2) 

16^-18. Diabetology, 4th, Paris, France. 
(M. Rathery, Hotel-Dieu, Place du Parvis 
Notre Dame, Paris 4) 

17-18. Surface Physics, symp., Pullman, 
Wash. (E. E. Donaldson, Dept. of Physics, 
Washington State Univ., Pullman) 

18. Southern California Academy of 
Sciences, Los Angeles. (G. Sibley, Los 
Angeles County Museum, 900 Exposition 
Blvd., Los Angeles 7) 

19-24. Mass Spectrometry and Allied 
Topics, 11th annual conf., San Francisco, 
Calif. (N. D. Goggeshall, Gulf Research 
& Development Co., P.O. Drawer 2038, 
Pittsburgh 30, Pa.) 

20-22. Institute of Radio Engineers, 
Professional Group on Microwave Theory 
and Techniques, symp., Santa Monica, 
Calif. (I. Kaufman, Space Technology 
Laboratories, Inc, 1 Space Park, Redondo 
Beach, Calif.) 

20-23. Humidity and Moisture?Mea? 
surement and Control in Science and In? 
dustry, intern. symp., Washington, D.C. 
(A. Wexler, National Bureau of Standards, 
Washington 25) 

20-23. Spectroscopy, 14th annual mid- 

and LABELS 

Use Time Tapes and Labels in your 
lab. Eliminate errors and confusion. 
Time labels are quick and easy to 
use. These dean, white tapes accept 
any kind of pen or pencil marking ? 
or they can be pre-printed to your 
specifications. Acid, water, dirt, 
grease or heat will not affect them. 
Withstand temperatures from 250? 
to -70?. 

Also available in a variety of colors. 

See your nearest hospital 
or laboratory supplier for 
service. 

d)f } I l Cut costs and save time with TIME Tapes and Labels 

W=77^7 PROFESSIONAL TAPI CO., INC. 

oJ I LABELS 365L BURLINGTON AVE. ? RIVERSIDE, ILL. 
L^^l^jJ Hickory 7-7800 
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American symp., Chicago, 111. (J. E. For- 
rette, Roy C. Ingersoll Research Center, 
Wolf and Algonquin Rds., Des Plaines, 
111.) 

21-23. Australian Mathematical Soc, 
Clayton, Victoria, Australia. (G. C. Smith, 
Dept. of Mathematics, Monash Univ., 
Clayton) 

21-23. Joint Computer Conf., Detroit, 
Mich. (B. W. Pollard, Burroughs Corp., 
6071 Second Ave., Detroit 32) 

21-23. Radioisotopes, 5th Japanese 
conf., Tokyo. (J. H. Kane, Div. of Special 
Projects, U.S. Atomic Energy Commission, 
Washington 25) 

22-25. Space, 3rd European symp., 
Stuttgart, Germany. (U. Seeliger, Verkehr- 
samt der Stadt Stuttgart) 

22-31. Scientific and Technical Press 
and Books, 1st intern. exhibition, Paris, 
France. (Groupe des Editeurs de Livres de 
Sciences et de Techniques, Syndicat Na? 
tional des Editeurs, Cercle de la Librarie, 
117 Boulevard St. Germain, Paris 6) 

23-24. Radiosentisizers and Radiopro- 
tective Drugs, 1st intern. symp., Milan, 
Italy. (R. Paoletti, Inst. of Pharmacology, 
Univ. of Milan, Via A. Sarto 21, Milan) 

23-24. Southern Textile Research, 3rd 
conf., Pinehurst, N.C. (M. P. Underwood, 
P.O. Box A-2, Greensboro, N.C.) 

23-25. American Assoc. for Cancer Re? 
search, Inc, Toronto, Canada. (H. J. 
Creech, Inst. for Cancer Research, Fox 
Chase, Philadelphia 11, Pa.) 

23-25. American Soc. for Quality Con? 
trol, Chicago, 111. (C. E. Fisher, Bell Tele? 
phone Laboratories, 463 West St., New 
York 14) 

23-26. Nuclear Fuel Reprocessing, 
Eurochemic symp., Brussels, Belgium. 
(O.E.C.D., European Nuclear Energy 
Agency, 38 Boulevard Suchet, Paris 16e, 
France) 

26-27. Society for Industrial and Ap? 
plied Mathematics, Menlo Park, Calif. 
(R. D. Gaskell, Dept. of Mathematics, 
Oregon State Univ., Corvallis) 

26-29. Institute of Food Technologists, 
Detroit, Mich. (C. L. Willey, Inst. of Food 
Technologists, 176 W. Adams St., Chicago 
3, 111.) 

26-31. American Physical Therapy 
Assoc, New York, N.Y. (L. Blair, APTA, 
1790 Broadway, New York 19) 

26-1. Mineral Processing, 6th intern. 
congr., Cannes, France. (D. A. Dahlstrom, 
Eimco Corp., 301 S. Hicks Rd., Palatine, 
111.) 

27. Operations Research Soc of Amer? 
ica, Transportation Science Section, Cleve? 
land, Ohio. (L. C. Edie, Port of New 
York Authority, 111 Eighth Ave., New 
York 11) 

27-29. Canadian Nuclear Assoc, 2nd 
intern. conf., Montreal, Canada. (CNA, 
19 Richmond St., W., Toronto 1, Canada) 

27-29. Frequency Control, 17th annual 
symp., Atlantic City, N.J. (Headquarters, 
U.S. Army Electronics Research and De? 
velopment Laboratory, Fort Monmouth, 
N.J.) 

27-30. Tissue Culture Assoc, 14th an? 
nual, Boston, Mass. (R. L. Sidman, Labo? 
ratory of Cellular Neuropathology, Har? 
vard Medical School, 25 Shattuck St., 
Boston 15) 

(See 29 March issue for comprehensive list) 
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